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War Office, 626, 712 
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Camberwell, 219 


Exeter, 786, 1001 
Felixstowe, 1089 
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R. J. Nicholson, 334 


Condensation in conduits, by The | 
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Continuous current r. single-phase for 
traction, by P. M. Lincoln, 1082; 
by Н. M. Hobart, 1082 
Corporation telephones, by H. Laws 
Webb. 868 
Curtis turbine, by Arcturus,” 458 
Design of continuous-current variable 
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T of direct current machinery, 
by A. B.,“ 98; by V. A. 
Fynn, 135 
Development of our industry, by 
„Development Engineer,“ 409 
Disputed results from a refuse des- 
tructor, by R. Birkett, 773, 906: by 
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believing Tbomas,“ 987 
эсас tramways, by Е. A. Yerbury, 


Education of electrical engineer by 
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" power on cargo ships, by W. 
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11; by Fredk. Walton, 
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Electrical continuity on conduit 
da by V. Zingler, 
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rights, by W. R. Raw- 
lings, 885 

" rock drills, by A. H. Gib- 
son, 249 

T works in Belgium, by 


Compagnie Inter- 
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и in mines, by L E. Wood, 
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249; by F. J. Milne, 833, 
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John Bentham, 873 
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Раш; tests for submarine cables, by 
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„% г. Electricity, by Agnostic,“ 

B85, 458; by H. W. Prance, 411 
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by Electro-Vital, 656; by In- 
terested," 696; by „Common- 
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Inventions, L. s. d. of, 
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Jerry wiring, by A. Ewer, 656 


by Stop 
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Hewett, 820 
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Edmunds, 249 
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Municipal ‘appointment at Leicester, 
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5 


Recent developments in metal con- 
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lations, by ‘*Doubleyou ЕП,” 
577; by “The Writer of the 
Article," 616; by “ B. F.,“ 616; by 
“ Yorkshireman,” 616: by A. E. 
Woodyer, 695; by L. M. 
Waterhouse, 788, 905; by the 
Conduit and Insulation Co., 818; 
by the Armorduct Manufacturing 
Co., 819; by C. E. Gunner, 819, 
968; by J. J. Geraghty, 819; by 
" Tertium Quid," 905; by H. W. 
Rawley, 778, 968 

Reverse current cut-outs for alter- 
nating circuits, hy C. C. Garrard, 
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Science and & universal language, by 
* Progress," 385 

Berfes-Parallel r. Rheostatic Control, 
by H. J. Kitchen, 95 

Shift engineers are cheap, by “ Dis- 

gusted,“ 872 
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Bine wave alternating currents, by 
Maschinenfabrik Oerlikon, 578 

Small electrical supply works, by 

" Same Job,“ 948 
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10 management, by Assis- 

tant Manager,“ 906; by 
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“А Whilom Switchboard Atten- 
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Widnes and Runcorn Bridge, by J. J. 
Webster, 11 
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on 
Cost И generating electrical energy, 


Cotton mill, Eleotricity in a, 101 
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Destructor of the Metropolitan Borough 
of Hackney, The electricity 
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substances, 66 
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motors, 
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ane engine works, The, 
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rology, 899 
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Dover, The electric oranes at Admiralty 


ier 
Driving of machines, The electrical, 
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Dynamos, The design of small, by J. W. 
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London and Birmingham, 
661 
ы. of an electrical engineer, by 
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THE NEW YEAR. 


AS we write these lines we stand upon the threshold of à new 
year, and in keeping with the disposition of humankind in 
general have been indulging in reflections respecting past 
days, and looking out to greet those that are coming, in а 
spirit of anxious expectancy. The electrical industry is, 
of course, our great concern in these columns, and in 
looking backward it is not easy to select, any one develop- 
ment, discovery, or important piece of electrical or scientific 
work, and describe that particular event as the outstanding 
electrical feature of the year. It has been a year of radium, 
of single-phase motors for traction, and these are, perhaps, its 
chief sensations; it has also been a year of new accumulators, 
of educational controversy, of turbine and gas engine 
progress, of the dispersion of municipal fallacies, of big 
things at Manchester, and last, but not least, of fiscalitis. 
Progress and development there have been in all depart- 
ments, but 1903 was not one of startling sensationalism 
from a trading pointof view. If we turn to some parts of 
the country, however, we may even find that from a manu- 
factoring and industrial point of view, there has been some- 
thing of & backward tendency, and financial tightness and 
nervousness have been among the foremost difficulties 
against which the electrical manufacturer and the municipal 
Corporation have had to contend. Апа it does not seem, 
as we write, that the last has been heard of these retarding 
influences. 


Some order books are well filled with profitable business, 


but there are others which have been filled with contracts 
obtained, apparently, for no other purpose than to keep 
works in operation. Reckless undercutting is to be deprecated 
in the strongest of terms. It despoils the undercutter and 
the undercut, and makes for the opposite of prosperity and 
stability in electrical manufacturing. Let there be com- 
petition in reason, but in 1904 pray let us have something 
more of reason in the manner of our competition. Other 
branches of our national trades may be in а more or less 
languishing condition, but when once the difficulties in the 
way of raising capital for the large schemes in power, 
traction and automobilism which are awaiting it are over- 
come, there should be no lack of work for manufacturers in 
the electrical and allied departments, especially now that the 
low-priced tenders of the foreign rival are at a greater 
discount in the public mind. 

There is no need for us to make any attempt at sum- 
marising the whole story of electrical development up to 
date. Mr. Robert Kaye Gray, the honoured president of 
the Institution of Electrical Engineers, did this admirably 
for us a month or two ago in his inaugural address, which 
was published in our columns at the time. With that record 
of progress still in our mind the ELECTRICAL REvrmw wishes 
all to whom it reaches in every part of the world, а happy 


and prosperous New Year. 
| C 
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WE had occasion recently to discuss 
the question, What is an accident within 
the meaning of the Workmen’s Compensation Act? and 
we drew attention to a recent case in which a labourer 
who was struck by lightning while on a scaffold, was held by a 
County Court Judge to have sustained injury in an accident 
arising out of, and in the course of, his employment. We 
expressed the view that this was a somewhat extraordinary 
interpretation of the famons Act of 1897 ; but, to judge from 
certain cases in the Court of Appeal a few days ago, it does 
not seem to have gone too far. It has now been decided that 
if a workman catches an infectious disease while at his work, 
he is the victim of an accident! This point was raised and 
decided in two cases. It appeared that in the first case a 
man employed as a wool sorter was unpacking Persian wool. 
It is well known that the dust which comes from foreign 
wool sometimes contains the germs of anthrax, and it was 
proved that at the time in question the sorter was suffering 
from a sore place on his neck, through which the poison 
might have entered. He became infected, and being ill for 
some time he claimed compensation under the Act. In the 
second case before the Court, another wool sorter was proved 
to have become infected by a particle of dust which flew into 
his eye. In this case the County Court Judge held that there 
had been an accident. The Court of Appeal have upheld the 
decision, on the ground that they could draw no distinction 
between cases in which the accident was brought about by a 
visible cause, and cases in which the injury was caused by 
an invisible object, such as a microbe. It is fair to say that 
in giving this extraordinary interpretation to the word 
“ accident" the Court of Appeal followed, and were bound 
to follow, a decision in the House of Lords, where it was laid 
down that disease shown to have been the result of an acci- 
dent, could be made the subject of aclaim. It is also fair 
to point out that the decision was here founded upon the 
uncontradicted fact that the infection was caught during the 
progress of the work. There was no dispute upon this 
point. We recall a case in which a man who alleged that 
he had sustained а rupture in the course of his work, made a 
claim for compensation. He had judgment ; but the danger 
of admitting this principle lies in the fact that it will be pos- 
sible for workmen who have sustained injuries of this kind, 
to come forward and state that they arose out of, and in the 
course of, the employment. In applying the doctrine that 
an infectious disease is an accident, the same difficulty will 
arise. Suppose, for instance, a man were to have an attack 
of typhoid fever. He might state that he became infected 
by drinking water in the course of his employment, whereas, 
in truth and in fact, the drains in his own house were cut 
of order. In each case it will be a question of fact for the 
County Court Judge; but it is obvious that allegations may 
be made which the employer will find it very difficult to 
disprove. The moral we desire to point is, that the ques- 
tion whether there has been an accident or no is one which 
should be left to the County Court Judge to determine in 
each case. 


What is an 
Accident ? 


Mn. C. H. BENJAMIN, the American expert, 
writing in Cussier's Magazine, gives some 
Interesting results of tests made upon 
machine tools at work and running idle. The tools were for the 
new steels and the driving was electrical. To run a 3-ft. boring 
mill idle required from 1:31 to 1:57 н.р. Torun it at work 
required 2:12 to 3:21 H. P., the net horse-power per cubic inch 
per minute being 0:96 when cutting cast-steel. A 36-in. lathe 
which required 0:562 н.р. idle took a further 0°32 to 1:03 when 
working, or a net horse-power of 0:151 to 0°89 per cubic 
inch removed per minute. The rate of cutting was about 
20 ft. per minute on cast-iron. No explanation is given of 


Power for Large 
Machine Tools. 


the great difference, which does not correspond with 
any apparent difference of other conditions. An 84-in. lathe 
on steel driving wheel tires was shown to take 10 per cent. 
more power when not cutting, but with work in place, than 
when the work was out of the lathe. The total power varied 
from 1°7 to 5°24, and the net from 0°05 to 3°58, the 
average being 3°02 and 1°37, the speed being 7°64 ft. per 
minute. Abont 0:9 cubic inch of material per minute per 
horse-power was removed. Various other machines tested 
seem to indicate that about one cubic inch of cast-iron is 
removed per horse-power minute ; on inside or boring work, 
as little ав one-fifth of this amount may be removed, but 
nothing definite seems to be yet determined. Motors 
apparently are much too large, апа the horse-power taken 
when idle is half to two-thirds the full load power. 


The practice of the shops where the testa were made 
would appear hardly up to English practice, which would, 
we think, show heavier cuts; but experiments are wanting 
to determine the power absorption of all classes of tools, and 
until more is known there will be wild guesses at the power 
required when electrical driving is being installed. If the 
illustrations of the chips made by the tools in the Lake 
Shore shops are full size, they must be playing at machine 
shop. But we fancy these chips have been reduced photo- 
graphically and the scale forgotten. 


Охе of these days, we hope, there 
wil be a general awakening to the 
iniquity of permitting the consumptive 
waste of capital now proceeding in the canal system of 
England. Regarded on the map, without relation to the 
names of owning companies, the system is magnificent in 
its extent, but it needs no words of ours to prove how 
different is the reality. Save in a few instances, not only 
have no improvements been made, but the properties have 
been permitted to depreciate in every way. The consequence 
has been that railway rates have shown practically no 
decrease for the last 30 years, although economy obtained in 
working has been marked during that time. 


Electrical 
Canal Haulage. 


Unless an Englishman lives near one of the large manu- 
facturing cities, he thinks of canals as unkempt strips of 
dirty water, over which it is almost possible to jump, and in 
which it is difficult, under ordinary circumstances, for а man 
to drown. The state of disrepair of the tow-path is looked 
on not with wonder but as à matter of course, and the canal 
itself is considered much more as a fish-pond, or a handy 
place to drown superfluous cats and dogs, than as part of 
the national waterway. The meditative angler swears if an 
ugly barge sweeps his water once an hour, while the 
passing of a steam barge towing its string is contemplated 
with a similar distaste to that evinced by Mr. Briton Riviere 
for the motor-driven or drawn vehicle in the London streets. 
The thought does not enter the head of Piscator that a 
better dinner might be awaiting him, and a healthier wife 
and children, if the traffic on the canal were such as to 
render fishing impossible, for directly canals are maintained 
properly, and run for what they are worth, not only is a 
cheap method of transport given to traders, but railway rates 
are forced down to a more natural level, and competition 


with the world is rendered more effective. 


Dwellers in large towns may appreciate better the value of 
the silent road, but few Englishmen realise that there are 
8,500 miles of inland navigations within their bounds. 
This represents a greater mileage than the whole of the 
electric tramways in Great Britain. It is notorious that the 
chief cause of the semi-stagnation of these waterways lies in 
one-third of the whole being owned by the big railway 
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companies ; but the development of through traffio is ham- 
pered much by the sub- division of control. For instance, 
Mr. H. Gordon Thompson states (“ The Canal System of 
England ") that sending freight from London to Liverpool 
involves passing it through the hands of from 7 to 10 
different companies and navigations, according to the route 
followed, whilst other through routes are complicated to a 
greater or lesser extent. 

Until extensive amalgamation of interests takes place it is 
obviously impossible to do much towards making the whole 
system efficient. The inherent evils of State control and 
ownership would be far better for the nation than the 
existing state of things; but the State is so much employed 
in other ways that it would be nothing less than а miracle 
if it turned its attention, more than by way of a Royal 
Commission or Joint Committee, to the salvage of an 
unnaturally stifled system of cheap transport. 

Wherever in America, or on the Continent, canals have 
been taken seriously, they have proved profitable in them- 
selves and beneficial to traders throughout the country, on 
account of the low rates they have been able to offer, and 
the lower rates the competing railways have been forced 
to give. 

| The French have seen the advantages of an efficient canal 
system, and have already some 300 to 500 miles under some 
form of mechanical haulage, while the Senate bas voted 
lately a matter of 300,000 francs for the improvement of 
canals and navigable rivers. 


In England, up to the present, very little effort has been · 


made to keep the existing canals clean, much less to widen 
and deepen them and the locks, or to supersede the scraggy 
horse by a more modern tractor. 

That electric haulage would revivify our canals we have 
good hope, so long as some even more pressing reforms are 
carried through first; but we dread to think that the fact 
of the through routes being in so many different hands will 
render agreement as to the proper system as difficult a 
matter as that on which the Metropolitan and the District 
Railways wasted so much time and money. We trust that 
a jumble of systems will never be permitted by the 
Government ; but the danger is that the system adopted by 
the pioneer will not be sufficiently perfect to make ita 
adoption by others either easy or prudent. - 


Duplication of THE recent dilemma in which the 
Supply. electrical authorities of the city of Bristol 
have been so unfortunately placed, brings up a question of 
more than ordinary importance in connection with electricity 
supply work. As our readers are well aware, it has become 
necessary for many of our more energetic supply authorities 
to embark on extensions of their original plants by reason of 
the rapid growth in the demand for electricity for power 
purposes—a feature which was not contemplated by the 
original promoters, and does not appear to be fully 
realised even at the present day. These extensions, as 
a rule, take the form of a new generating plant of more 
economical proportions, and located on a less restricted site 
than in the case of the original worke, and this is practically 
always followed by the coupling of the new source of energy 
to the old station for distribution through the original 
switchboard, a natural enough proceeding, at first sight. 
The crux of the whole situation in regard to reliability, how- 
ever, then lies in the original distributing board, for if this 
fails through any cause, the duplicate source of supply, 
which otherwise forms a most valuable feature when 
serious breakdowns occur, becomes for the time abaolutely 
useless. The principle of duplicating plant and appliances in 
individual stations has received ample consideration at 
the hands of engineers—indeed, many willsay the matter is 
overdone, in view of the tried qualities of many classes of 
plant; but the question of arranging for two independent 
sources of supply in cases of emergency, does not seem to 
have gained the attention that it certainly deserves, It is to 
be hoped that the unfortunate distinction which Bristol hag 
achieved will prove rather a blessing in disguise, in that 
othera may profit from the experience there gained, and that 
jm occurrences, now happily rare, may become things of 
the past, ЕС | EnS 


THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By VAL. A. FYNN. 


(Continued from Vol. 58, page 1049.) 


THE length of the air section is ascertained as shown in 
fig. 18, which explains itself, illustrating the allowance 
made for air duct. 

The width is computed on the same lines, it being 
assumed that the magnetic flux is uniformly distributed 
along the pole face and radiating from the armature teeth, 
leaving above the slote triangular spaces, assumed for the 


Fra. 17. 


moment to be free from magnetic lines. As far as the writer 
has been able to ascertain, this method holds good as long as the 
distance between pole face and armature periphery is not 
less than half the slot width. When the air-gap becomes 
smaller the flax is no longer uniformly distributed along the 
pole face, but the latter shows parte, immediately above the 


slots, free from lines. It has been the writer’s practice to allow 
for this by assuming the point of convergence of the lines 
radiating from neighbouring armature teeth to be situated 
within the pole face at a distance from the armature equa! 
to half the slot width. The heavy lines in fig. 17 show the 
widths of the various sections, which must be added together 
to obtain the total air width for each position. The mean 
of the two widths is taken for the calculation. It is 
important to choose the slots in such a way that the differ- 
ence for the t vo extreme positions becomes as small as pos- 
sible, as otherwise a very marked pulsation is felt through 
the whole system, causing excessive heating and consequent 
loss. The very disagreeable hum often produced by such 
motors is also often caused by this variation, and under 
favourable circumstances, that is, when its period is a mal- 
tiple of the armature cycles, it may rise to a very shrill 
note with the above variation still within 10 per cent. 

The width ascertained in this way is too small we have 
to add a correction for the leakage lines reaching the slot 
walls; this can be done by making use of Mr. Parshall’s 
suggestion for ascertaining the true density in the armature 
teeth, The correction naturally takes the form of a рег 
pentage added, „ р 
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In Table I. are given the corrected -densities for the elot 
proportions such as are made use of in the series of 
machines we are considering, and on the assumption that 12 
per cent. of the armature length is taken up by insulation. 
No allowance is made for air ducts, ав none are used. 

. The curves, fig. 19, illustrate this same table, the theo- 
retical densities, BI, per square centimetre being plotted 


Taste I. 


Table showing true densities per square centimetre in the iron 
teeth of slotted armatures without ventilating ducts, and where 
12 per cent. of the length is taken up by insulation :— 


True e | m 55 = 15 = 1:95 | = 1 = 75 | - 5 

= — — 
17,000 | 169. | 17,100 | 17,100 | 17,130 | 17,170 | 17,250 
18,000 96 | 18,180 ; 38,200 18,230 | 18,300 | 18,460 
19,000 38 | 19,450 19,520 19,650 | 19,830 | 20 200 
20,000 93:4 | 20,750 | 20 900 | 21,100 | 21,400 | 22,100 
21,000 17:4 | 22,100 | 22,800 | 22,509 | 23,000 | 23,900 
22000 | 141 | 28,400 23,600 24 000 | 24,600 , 25,800 
23,000 12 | 24,700 | 25,000 25 400 | 26,200 27,7009 
24,000 108 


| 26,000 26,400 26,900 | 27,800 
; ! 


against the true densities, B, for the various ratios of tooth 
width to slot, width. | 

The theoretical density is the one which corresponda to 
the assumption that the teeth carry all the flux. The slot 
width is designated by (b), the tooth width by (a). The 
difference between this theoretical and this true density can 
be further made use of for the predetermination of the 


29,500 


во much judgment and experience in order to obtain 
anything like correct regults, that it seems to the writer 
best and quickest to rely on one's judgment and experience 
altogether for a first approximation, and as soon as the first 
machine of a type is built, to obtain the true figures by 
means of exploring coils. The changes necessary from size 
to size and with altered air-gape, are then, of course, quite 
easy to make. All the leakage tables we have ғо far seen 
in text-books must refer to very large air-gaps indeed, ав 
they greatly exceed the figures we have found by actual test. 
These tables would be £o much more valuable if the corre- 


. sponding air-gaps were stated. / 


For the series of machines under consideration, the leakage 
at the worst point never exceeds 15 per cent. 

Referring to fig. 17, we shall find the greatest density at 
the root of the pole, whence it will gradually diminish along 
the frame and towards the air-gap. In order to ascertain 
what length of path it is fair to allow for this maximum 
density, we muet find that point along the pole at which 
the leakage path from pole to pole equals the leakage path 


around the highest and innermost turn of the exciting coil to 


the frame. Beyond that point the value found for the leakage 
from pole to pole must be used ; within that point, the pole 
may be divided into two equal lengths, the top half can be 
considered ав carrying the full flux, the lower half as carrying 
an intermediate value. This distribution is indicated in the- 
figure. 

Having figured the total volts lost in armature, commu- 
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probable Foucault current losses in the armature conductors. 

The useful leakage coefficient outside the pole face can 
now be ascertained with the help of the linea we have drawn 
for the purpose (see fig. 17) as representing the mean lengths 
of leakage lines, by means of the following formula—co- 

1 | 
Inugucuc gap a вае 
half ше air width 
where a is the sum of the reciprocal values of the mean 
lengths of leakage lines measured in centimetres. 

The magnetic air-gap, always longer than the mechanical, 
for a slot armature, is arrived at as shown in fig. 20, and that 
value is used throughout the calculation. 

The“ transition sections already dealt with by figs. 5, 6. 
7 and 8, should always be carefully considered in order to avoid 
useless checking of lines. 

This really represents the most important part of the 
magnetic circuit calculation ; the other items are absolutely 
simple. Having obtained all these figures, it becomes 
possible to tabulate the results, putting against the various 
areas, the corresponding lengths of the magnetic path (L) as 
teken from fig. 17, and also the corresponding leakage co- 
efficient (v) for the stray field. 

It must be admitted that we can offer no useful 
formula for the predetermination of this stray field ; 
tbe writer has tested many that have been put forward, 
plwaya with very indifferent results. One and all require 


efficient of useful leakage = 


1 + х а, 


tator, brush-gear and leads, we сап ascertain the total 
ampere-turns required in the usual way, and after putting on 
record the total armature ampere-turns (Ara), the ampere- 
turns per centimetre circumference (Are), the ampere-turns 
per pole (Arp), and what we call the load” or the ratio 
ampere-turns required to overcome the air-gap resistance over 
armature cross ampere-turns, we can proceed to calculate the 
exciting coils. 

As a rule, the ampere-turns per coil required are known, 
also the voltage at the coil terminals. When we deal with a 
standard line of machines, the overall dimensions which the 
field coil is not to exceed are also settled. The diameter of 
the wire therefore remains to be found; а very useful 
formula giving very accurate results is the following :— 


Diameter in mils — * 4 X AT x 6 
volts 
a is а constant = 1°5 for round апа = 1:9 for square or oblong 
formers; b for round coils is the sum of smallest and largest 
diameter in inches, and for oblong coils it is the sum of tbe 
arithmetrical mean between the minimum width plus the 
minimum length, and the maximum width plus the maxi- 
mum length, all measured in inches. 

Should the cooling surface per watt work out too small 
with the overall dimensions assumed, these must be ad- 
justed to suit, Smell alterations have practically no effect 
on the diameter of the wire, 
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When field coils are of а conical shape, it is not always 
convenient to get at the mean length of turn by construc- 
tion. The following formule make it possible to arrive at 
the distance from the base at which the mean turn is 
situated. "P 

We have designated this distance by the letter H in 


fig. 28— 
| a. 
H = . (1 + — .. 
8 а + 


Should a not be known, we can easily determine it with 


the help of the angle a, which gives the steepnees of tbe | 


cone— 


It only remains for us to deal with tbe predetermination 
of the various losses во a8 {о enable us to estimate the final 
temperature rise in the various parts of the macbine as well 
as the: efficiency. | 

It is by no means difficult to predict what the losses 
ought to be, but it is quite another matter to make abeo- 
lutely certain tbat the anticipated values will not in reality 
be exceeded. This is more particularly true wheré the iron 
losses of а machine are concerned. The copper losses are 
easy enough to predetermine. There is, of course, а loss 
due to the resistance of the circuit, and in addition in some 
special cases the loss due to Foucault currents, even when 
the conductors are embedded in slots. When discussing 
what we termed the useful leakage, we pointed out how thore 
values could be obtained. 

Very elaborate, and theoretically certainly quite correct, 
formulse have been proposed for the predetermination of the 
hysteresis and Foucault losses in the teeth of aslotted armature. 
The writer prefers in his practice, in view of the uncertainty 
referred to, to make use of handier, if lees accurate, formule. 
The initial properties of the iron, as supplied by the whole- 


sale dealers of that commodity, may not vary appreciably, 


. bat these properties are influenced to an enormoue extent by 
the subsequent handling to which it is exposed. 

Supposiog even that the safest course is adopted, viz., that 
of thoroughly re-annealing the armature stampings after 
they have been punched, a considerable risk is still run of 
materially increasing the losees during the building up 
operations. It constantly happens that these discs do not 
assemble with sufficient accuracy, sometimes the teeth 
require to be straightened, sometimes they require touching 
up with a file, and in very bad casesa milling cutter has to 
be run through the slots. Under such conditions no amount 
of care and time expended in exact calculations will give true 
resulta. 

(To be continued.) 


METHOD OF CHARGING FOR ELECTRICAL 
ENERGY. 


THE very clear and complete exposition of the Tariff Ques- 
tion, ав expounded in his paper entitled as above by Mr. 
Ellis H. Crapper before the Leeds Local Section of the 
I. E. E. on the 17th, is valuable alike to the student and the 
central station engineer. Mr. Orapper recognises at the 
outset the complexity and vastness of the question he is 
dealing with, the discussion of which is almost as perplexing, 
inconclusive, and indefinite as any attempt to argue the other 
tariff question ; he therefore confines himself almost entirely 
to a general summary of the methods of charging, obsolete and 
now in vogue, although he is rather modest regarding the 
valuable and interesting information be gives, in the appen- 
dices and elsewhere, for the use of those who wish to tackle 
the problem quantitatively. No donbt a great obstacle in 
the way of popularising the scientific treatment of the electric 
tariff question is the ignorance cf the consumer on the eub- 
ject. To the ordinary business man, who is used to 
"obtain a reduction on taking a quantity," and who 
recognises this as a law of the Medes and Persians, it 
must seem extraordinary to be asked to pay a higher rate 
for taking в large quantity of electricity for a short time 
than bis neighbour who takes в smaller quantity for a longer 


period. Yet this is what all the systems based on the 
Hopkinson principles amount to, and theoretically these 
systems, no doubt, more nearly and fairly apportion the cost 
than any flat rate system can do. 

We used the term clear advisedly in referring to this 
paper. It is a paper that should be read and studied, and 
if a reprint of it were sent to consumers, it is not too 
technical for those of average business capacity to under- 
stand, whilst it might work for good by clearing up many 
misconceptions and misunderstandings in regard to the 
maximum demand system. To central station engineers, as 
a résumé of the whole question, and as containing ueefal 
hints, it should be most valuable ; we cannot do better than 
quote some of the author’s axioms and principles, in which 
he defines the various phases of the problem. 

The ultimate objects of the engineer may be briefly stated 
to be as follows :— 


1. To produce electrical energy as cheaply as possible, 

2. To supply electrical energy as, and when, demanded. 

8. To evolve a system of charging for electrical energy equitable 
to all concerned, and thus enable electricity to compete with its 
competitors, gas, steam, &o., and at the same time to produce a 

rofit. 
j 4. To popularise and encourage the use of electricity for as long 
as possible, and for as many purposes as possible. 


. The complete problem involves several distinct elements, 
viz. :— 


1. The accurate determination of the cost of supply, including 


every item of expense. 

2. The apportionment among the individual consumers of the 
items of expense, not directly proportional to the cost of the pzo- 
duction of the energy supplied. | 

3. The elaboration from the data at hand of a:tariff equitable both 
to the undertaker aud to the consumer. 

4. The popularisation and acceptance of the system thus devised 
by the public. 


The following are some generally accepted theorems : — 


(a) It is more profitable to sell continual use of the plant than 
kilowatt-bours. ‚ 

(b) Tbe theory of equity requires that each kilowatt-hour sold 
should bring a uniform profit to the undertaker. 

(c) A rational system of tariffs must be based upon, and be in 
conformity with, the costs curve of the station, from which it is 
clear that the charges made for the energy supplied must be graded, 
and not uniform. 

(d) In the case of а long-hour consumer of Л hours consumption, 
the readiness-to-serve costs are distributed over Л times the number 
of units as compared with a one-hour consumer, provided each takes 
the same number of kilowatts. 

(e) The price charged for а commodity controls to a great extent 
the demand for it. Я "TE 

(J) The more diversified is the demand, both as regards nature 
and period, the less pronounced will be the peak load. 


Dealing with the uniform meter rate, an interesting table 
is given of proposed “ seasonable” discounts proposed to be 
given to consumers at Buda-Pesth. as set forth by M. de 
Fodor before tbe Paris Congress in 1900, the largest dis- 
count being, of course, for tbe summer months. We hardly 
think that, if this system educates the public to understand 
tbe advantages of electric lighting during a period of low 
tariff, the extra trouble in preparing the accounts should be 
allowed to weigh against its adoption. This is only a 
question of clerical organisation. The method once in uee at 
Ayr is also quoted, under which discounts were given 
according to the durstion of consumers’ demands. But Mr. 
Crapper will have none of these systems, and no doubt he is 
right, as they do not take into account the rate of supplying 
energy in connection with the time element. 

Of two-rate meters he is sceptical, or perhaps we should 
say condemnatory. But his criticisms appear to be levelled 
chiefly against apparatus designed to register fast or slow, 
by the insertion of resistances or other devices. These are 
all open to objections, particularly in regard to the veracity 
of the meters ; but he leaves out of account the Aron two- 
rate meter, which consists of two trains of wheels, each 
actuating a separate dial. By means of a clock switch, and 
with the consent of the consumer, one or other of the dials 
can be made to register for апу length of time during every 
24 hours, the other being cut in at the end of that period and 
Bo on. If the two dials represent different tariffs, bere we 
have a case where the consumer krows exactly when he will 
have to pay higher or lower rates, and bow much he is liable 
for on account of each, But Mr. Crapper thinks the two-rate 
system unsound, as it “tends to flatten the load. curve by 
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reducing the peak instead of building up the low load curve." 
Surely this is a curious way of putting the case. If the peak 
be flattened by this system, the area removed will be added 
to the valleys and the load factor increased. What is more, 
if the system be combined with a power tariff similarly 
arranged, the danger of “ overlapping " will be reduced, and 
the valleys are likely to be filled without adding to the peak 
for a given number of consumers. 

Again, if the capacity of a station bears a certain ratio to 
the peak demand, and the building up of the low load curve 
only is aimed at, then for all new lighting consumers con- 
nected the peak will continue to rise, and new plant will 
always have to be installed to maintain this ratio. The low 
load curve can only be increased by power users, and the ratio 
of capacity to maximum demand will never thereby be 
decreased. This increment is an important one which earns 
no interest on.capital outlay, and it can only be reduced by 
filling the valleys at the expense of the peak. Such a land- 
slip would defer the ordering of new plant, and a flat peak, 
if this be not a paradox, could be allowed to more nearly 
approach the capacity level than a pointed peak. 

In the Wright system, Mr. Crapper thinks we have 
approached the ideal system more nearly than with any 
other, but he points out its imperfections :—(1) That when 
the consumer intends to exceed his normal maximum 
demand, he can have the indicator short-circuited by giving 
notice beforehand; and (2) that it is not understood by 
the layman. The latter is a serious objection, but to many 
who have seen the descriptions of the method of charging 
as printed on the back of some meter cards, there is small 
wonder at this want of understanding. The writer of this 
article has seen smart business men give it up in despair. 
How, then, can it be expected that the average consumer 
will understand? And ignorance is always the great 
stumbling block to progress. 

In dealing with the power question, the author witely 
advocates selling the continuous use of plant, even at a mini- 
mum rate per kilowatt, rather than to permit 70 per cent. of 
the plant to remain idle. He points out that these rates 
must be cut to compete with gas and steam power, but it is 
better to do a large turnover at a small ratio of profit than to 
have & small turnover with a large ratio of profit. In 
mentioning the overlapping difficulty, Не points out the good 
results obtained in Canada, where such low rates are offered 
to manufacturers during daylight hours, that they find it to 
their advantage to shut down before the lighting load comes 
on. This. we think, bears out cur previous remarks regardiug 
the two-rate system. But the whole power question is one 
requiring considerable forethought, and station engineers in 
manufacturing districts will, as Mr. Crapper says, have to 
exercise tact, business capacity and good management. What 
is more, better attempts must be made to educate the manu- 
facturer, by personal canvassing, and the judicions issuing of 
concise literature. 

The tramway question is touched on in connecticn with 
mixed lighting and traction loads, as showing that there ale 
beneficial to stations with a low average income per unit, 
which cannot be doubted. The paper concludes with two 
very important points affecting the settlement of the 
charging question. Taking the last first, the efficiencies of the 
electric glow lamp and the radiator are low compared with the 
incandescent mantle and gas stove respectively. This fact 
enables the gas companies to compete successfully, and retards 
the growth of electrical supply. The other point is the 
wiring problem. The small consumer would solve the elec- 
tricity supply question, perhaps sooner than the increased 
efficiency of lamps and radiators, if he could only be 
* roped in." At present he is the mainstay of the gas com- 
panies, and во he will remain until the landlord undertakes 
to wire new houses in the same manner as he supplies the 
gas pipes at present. Whilst this is already being done 
by many landlords, the principle has hardly been extended 
to small property. If the landlords were asked the reason 
they would, no doubt, say that it is cheaper for them to 
install gas. It therefore looks as though the more general 
distribution of electrical supply rests on the shoulders of 
those interested in the manufacture of lamps and wiring 
supplies. Let us quote Mr. Crapper once more: —“ The 
sooner the growth of the electrio light business is such 
as to affect the supply of gas, the sooner will the question of 
charging settle itself.“ Tt is to the manufacturers then, 


that we must look for such improvements as will bring about 
the Utopian flat rate. 

It is impossible, with the space at our disposal, to deal 
with the contents of the appendices. Engineers should 
obtain a copy of the paper and particularly study Appen- 
dix J., which explains the application of elementary prin- 
ciples to determine the price of electricity. In conclusion, 
Mr. Crapper is to be commended for tackling this difficult 
subject in so able and, as has been pointed out, in во lucid a 
manner. 


A METHOD OF LOCALISING FAULTS IN 
HOOPER’S INDIA-RUBBER CORE. 


By HAROLD OHLSON. 


Auoxd the various experiences of the electrician in the 
cable factory. may sometimes be found the necessity of 
localising a fault in india-rubber core after it has been 
covered with yarn or metal tape; occasionally this fault 
is of high resistance, and cannot be broken down for the 
purpose of а loop test, even when subjected to great elec- 
trical pressure while immersed in water. The method of 
passing the core through а bath of water or a wet sponge, 
connected to earth, and watching for а decreased resistance 
in the fault, is at all times more or less unreliable. 

The method usually employed—that of coiling from one 
insulated drum to another, and testing at intervala by 
comparing the leakage through the dielectric of the two 
parts of the length by alternately earthing and insulating 
each drum—is accurate, but tedious, and necessitates break-. 
ing the covering of the core for each test in order to 
па опе drum from the other, the covering being а соп- 

uctor. 

The following method will in most cases indicate the 
exact position of the defect far more quickly, and does not 
require the covering of the core to be broken. 

The length should be slowly passed through а bath of 
water or wax at a temperature of about 200? F., and the 
leakage through the dielectric carefully noted by the 
deflection of а sensitive galvanometer, using ав large а 
battery as possible. Immediately the fault enters the hot 
bath, the deflection on the galvanometer scale will begin to 
rise owing to increased leakage through the fault. It will 
fall again as the fault passes out of the hot bath, so that the 
operation may be performed several times over the suspected 
place to obtain an exact localisation. 

To ascertain the effect of the hot water on an imperfect 
joint, the following experiment was carried out. Two jointe 
were tested under water with 1,200 Leclanché cells, and the 
leakage noted in divisions on the galvanometer scale. The 
following results were obtained, one scale division repre- 
senting approximately two million megohms :— 


Temperature in Leakage in scale divisions. 


degrees Fahr. Joint A. Joint B. 
60 i li 
90 2 3 
120 14 7 
60 (after beat test) 1 14 


These joints were made abroad in old india-rubber соге 
before it was returned for re-sheathing, and were selected to 
show clearly the effect of the hot water. 

Thus the joint A in the hot bath would have caused the 
deflection given by the whole length to rise 1} scale divi- 
sions only, while the imperfect joint would have increased 
it 5) scale divisions, a difference easily detected. — If the 
joints are suspected, it is only necessary to plunge each 
into hot water, and note the proportional rise in deflection. 
It is also apparent that with a lower battery power or less 
gensitive galvanometer, the two joints, À and B, might have 
seemed to be of equal dielectric resistance.if tested by direct 
loss in water at 60? F., but on raising the temperature to 
120° F. the difference is very marked. Thus, by testing at 
a high temperature, an imperfectly made joint, which may 
possibly continue to fall in insulation, can be more easily 
detected. 

The writer has had this method of localising defeots in 
india-rubber core in practical use for the past three years, 


- 
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and has found it invariably successful. Besides faults of low 
resistance, due to injury, the most minute imperfections are 
exactly localised by its means if it is carefully performed. 
Even iu cases where the defect has only been apparent by a 
slight decrease in the rate of electrification when testing with 
1, 200 Leclanché cells, giving a galvanometer constant of over 
two million megohms, and the dielectric resistance of even such 
short lengths as 1,000 or 2,000 yds. has been very little altered 
by ita presence, the method described has never failed to 
localise the defect within a few inches, without breaking the 
covering of the core. 


THE FUTURE MACHINE TOOL. 


Tum extraordinary development of tool steel which has taken place 
in the lest two or three years and which culminated in the 
Manchester tests by Prof. Nicolson, has had the effect of con- 
signing to the scrap heap 3 very large number of tools still 
good and new. Americans, who have for years on insufficient 
grounds been crying out for the rapid scrapping of tools, 
more, we fear, because their tools had no durability, and had 
to be scrapped owing to being worn out, long before they were 


obsolete in design, may well hail the new steels as а justification, 


of their policy, even though it be the first. 

The light cuts and quick speeds which American practice bas 
favoured in the construction of machine tools was, perhaps, perfectly 
jastified when working on the easy constructional material, which 
has been so marked a feature of American practice. But our harsher 
material, not, perhaps, always wisely employed, bas been better 
dealt with by heavy cuts at less speeds. The new steels more than 
ever are suitable for heavy cute, and the inevitable change in 
machine tools which the new steels are compelling will come less 
severely on English than on American tool makers. The last few 
years have revolutionised the English tool makers, who certainly 
needed waking up, and they appear to have awakened just in 
time to be ready for the new movement. 

Prof. Sweet, in America, has taken up the subject of new designy. 
He realises the stiffness of the box form of framing ; yet how few, 
he says, have adopted the box form of lathe bed, а structure whose 
duty is to resist torsion. Во, too, with planer beds and tables, in 
which he would also put the slots crosswise instead of end wise. 

The cross rail of a planer or of a boring mill should also be of 
box form. He points out certain things in connection with the 
over-running of a platen on its bed, and from his own engine 
practice, illustrates where be has found it necessary to let 
the cross-head over-run half the length of the block before 
the scraper marks show uniform wear. Besides stiff frames 
and beds, the drive of a machine tool must be changed. He hints 
that well-designed worm gear might find a place in the driving of 
& machine tool, and we are far from thinking him wrong. 
Experience has also shown him that too much trouble may be taken 
over the design of & worm. He thinks the Hindley worm gear 
need never have been invented. Не says а liberal pitch worm 
skewed round to mesh with a plain spur wheel, or one with the 
teeth at such an angle asto skew the worm а little more, will run 
more easily, and last longer than the other sort. Probably this is 
because the plain gear is driven by straight pressure, for the insten- 
taneous line of action of a skewed worm is, of course, normal to the 
axis of the driven wheel. 

For lathes, he recommends large and short main bearings, and a 
large box face plate as big as will swing over the bed. He con- 
demns precision screws in a lathe, for they at once wear, and are 
then no more precise than an ordinary screw. — 

This tirade of the Professor, as he himself calls it, is practically a 
rebellion against established habits of machine tool men; a call for 
more simple and stronger machines to do one thing well. Prof. Sweet 
has long been known as an expert mechanician, and he bas rarely been 
wrong. He has travelled and seen much and observed well, and 
he bas been one of the few Americans who have perceived that our 
English practice in engineering matters has not been all hopelessly 
bad. English machine tool makers will read his paper, which is 
рес this month before the American Society of Mechanical 

gineers, with interest. If American designers begin to use better 
frames and beds, and are not so close-fisted over a pound of cast- 
iron here and there, their products may still compete over here even 
with the new steel conditions, but with heavier and better designs 
we may also expect that the dump prices to which we have become 
accustomed will also, to some extent, disappear. After all, a low- 
priced American lathe or planer, however accurate when new, and 
on tbe shop test, is of precious little use if its wearing parts are so 
light and soft that, like a so-called precision screw, they go out of 
shape with the stress of actual work. г 


SYSTEM OF LIGHTING Н.М. SHIPS. 


Tun lighting circuits on board a ship of war, it would at first sight 
appear, might with advantage be run on a single wire system, using 
the ship's hull as a return, and when the electric light was first 
‘introduced into the Royal Navy this was the method adopted. 


A very slight experience, however, soon showed the necessity for 
ап insulated return, especially when high-voltage alternatore were 
brought forward for trial, and even with low voltages the continual 
wear and tear and the ever present moisture at sea soon found weak 
places in the insulation. 

Consequently, the return wire was put in at the sacrifice of 
economy in wiring in the first instance, with the result that it paid 
for itself in the long run by saving in repairs and the necessity of 
rewiring where small leaks had started mischief, which steadily 
advanced in spite of all efforte to keep it down. 

The electric lighting cables at present in use are all lead-covered 
except those for use with portable lights, which are usually braided 
over with phosphor bronze wire. The insulation is composed of 
pure india-rubber next to the copper core, over which is wound 
india-rubber coated tape, the whole being generally vulcanised 
together. In the older circuits a braiding of hemp yarns was con- 
sidered sufficient protection, but it was found that moisture worked 
its way in and rotted the outer covering, with the result that the 
rubber became exposed, and in course of time deteriorated by 
oxidation ; this showed the necessity for lead covering, all joints 
being carefully soldered together so that there is no chance of 
damp getting in and “creeping.” 

With all these precautions, however, leaks do occur, and a party 
of men in charge of a petty officer are constantly occupied while 
the ship isin commission going round the decks “chasing earths.” 
When it is considered how many circuits and branch wires there 
are іп a man-of-war, it is hardly surprising that a comparatively 
perfect insulation from the ship is seldom of long duration. 

Ships are lighted either on the branch or ring system, the latter 
being fitted in all the newer ships. 

The advantage of the ring system lies in the fact that a rupture 
in the mains such as might cccur in action, would not put out the 
lights in a distant part of the ship, for the mains are led round the 
ship’s side under the armoured deck, and thus if the cable on one 
side was badly injured, the lamps beyond the break would be fed 
by the main running round the opposite side of the deck with only 
slightly decreased brilliancy. 

In important places, such ав the magazines, failure is in а great 
measure provided!sgainst by running half the lights off one branch, 
and half off the other, the mains being distributed as far as possible 
on both sides of the deck. 

As regards the distribution of current, the dynamo room is, as 

a rule, situated close to the engine room ard below the amoured 
deck, it contains at least two dynamos, aud there will be for greater 
convenience and easier accessibility, a third dynamo, known as the 
peace dynamo, in consequence of its being abovethearmour. Only 
спе of these is used for ordinary lighting, one of the others being 
kept asa standby, in case of an extra load, such as searchlights and 
whatnot. The third will probably be under repair or examina- 
tion. 
The mains run straight from the dynamos to the various bars on 
the switchboard, and are known ав the dyramo mains, to dietin- 
guish them from the supply mains. Every dynamo bas its pair of 
bars so that there is no common return. Large fusible cut-outs are 
fixed in each dynamo main and leads are taken from the bars {оа 
common voltmeter, with a three-way switch. 

There are two kinds of switchboards in general use, the later 
pattern consisting of a series of vertical spindles with projecting 
tongue pieces, which form the contacts for the particular circuit 
which the spindle representa. 

The spindle is revolved by.worm gearing and a key, so that the 
circuit can be revolved into contact with any pair of dynamo bars 
required, and а tally on the face of the spindle shows which par- 
ticular pair of bars are doing the work in that circuit. The circuit 
is made or broken by a chopper switch and spring release, and 
fusible cut-outa are inserted in both the main and return terminals. 

There will be perhaps half-a-dozen of these circuits on a board with 
main and return leading away to the cut-out boxes, which consist of 
six brass blocks, the three upper blocks being positive, and the three 
lower ones negative; consequently the mains come into the centre 
blocks, and the current divides through fusible cut-outs again, which 
bridge between the blocks on either side. From these side blocks the 
sub- mains are led, and, if we are considering a mees: deck, for instaxce, 
they will be led right round the deck, one on each side, and, if 
wired on the ring system, they will eventually, of course, be joined 
at their further extremities, otherwise they will be led away 
independently as far as required. р 

Following one of these sub-mains along, we find that it 
leads into a (circular aluminium sectional box with a screwed lid, 
for dividing the circuit up into sections. The sub-main 
runs right through the box and out at the further side, 
being represented in the box itself by two brass strips, to 
which is attached a double-pole switch which controle all the 
branches in that particular box, of which there are four. Theee 
four branch circuits are connected through fusible cut-outs on both 
positive and negative sides to the switch-blocks, and procced out 
from the box to their respective distributing boxes," which are of 
а similar character. | " 

Following one of these branch circuits we come to its distri- 
butor box and find a very similar arrangement, only the switch in 
thiscase is designed to cut out the whole of the supply through that 
branch, as this 1s practically the termination of the branch we have 
been following; it ends in two semi-circular brass strips from which 
proceed small fusible cut-outs, which feed individual lights, or in 
some cases small cut-out boxes which in turn feed a pair of lights. 

Thus, each distributor box controls its group of lights, eight in a 
group, except where small cut-out boxes are used, when as many as 
16 lamps can be controlled from the distributor box. | 

Having followed one of the branch circuits from the sub-main 
to the lamp it feeds, we will return to the main circuit and trace it 


to its terminus. 
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From the first section box it passesion to a second, and from 
this on to а third, delivering up а portion of its energy to each 
system of branches as it passes through, until finally it terminates 
in the last box, and this ends one side of the particular circuit under 
consideration unless, of course, the shipis wired on the ring system, 
when the two terminal boxes will be joined together. All these 
sub- main cables are lead-cased and built up of copper wires No. 20 
standard gauge, and contain from 550 to 15 strands, according to 
the work required, this represents a current-carrying capacity 
ranging from 450 to 12 amperes, Branches leading to distributor 
boxes contain 11 strands of the same gauge wire, and carry about 
9 amperes. 

The distributing leads are made from single copper wires No. 16 
or No. 19 gauge separately insulated with rubber and lead cased, 
and are capable of carrying 2:5 and 1 ampere respectively. 

The carrying capacity is calculated at a fall of 2 volts per 100 yds. 
run, and the cable can easily carry without injury double the 
normal amount. 

The voltage in general use in the Navy is 80, a pressure originally 
selected as being the best for running the searchlights. 

The lamps in general use are 16 с.Р., taking 8 amperes of current, 
and offering a resistance of 100 obms when hot. | 

In certain cases, where only local illumination, such as in tele- 
graph or compass indicators, is required, 8 c P. lamps are used, and 
а few 50 and 100-c р. lamps are supplied for special purposes. 

Cut-out fuse wire is supplied in three sizes, which will safely pass 
currents of 85, 20 and 8 amperes respectively. 

At first glance it may seem rather superfluous to put in so many 
cut-out fuses as are used in the naval system of wiring, especially in 
placing cut-outs in the return wires, but cut-outs form very con- 
venient means of breaking either side of the circuit when testing 
for leaks, which testing is carried out first on the switchboard to 
ascertain the defective main, then in the sectional and finally in the 
distributor boxes, from which the defective lead can be traced, апа 
the fault found either by examination or testing. 

It is in this testing that the fusible cut-outs come in handy, for, 
ав they are easily removed, any branch or number of branches can 
be quickly isolated, or all the cut-outs can be removed and replaced 
one by one until the fault again appears, showing that the last cut- 
out put in was on the affected circuit. 

Bayonet-joint lampholders are at last coming into favour with 
the naval authorities, but they are found not to stand vibration 
nearly so well as the old spring-hook contact, for the reason that 
the plaster in the cap is liable to ‘crack and work loose, especially 
during gun fire. 

All lamps are protected by a thick watertight glass covering, 
which is kept tight up against a rubber ring, bya screwed brass rim. 
Places where leads enter or emerge from any of the fittings are 
likewise made watertight, small screwed glauds being fitted for the 
purpose, and the lead covering soldered to the body. 


By 
| 


ELECTRIC RAILWAYS IN EUROPE. 


SAFETY PRECAUTIONS FOR UNDERGROUND LINES.—THE 
PROMOTION or New SCHEMES. 


THE Berlin police authorities Бате now held a further conference 
with representatives of the Elevated and Underground Electric 
Railway Co., Messrs. Siemens & Halske, and others, for the purpose 
of settling the precautionary measures to be taken with a view to 
obviating an accident in Berlin of a similar character to that which 
took place in Paris a few months . A reference to the Erxo- 
TBICAL Revizw of September 4th last, will show the provisional 
steps taken in this direction. It is now necessary to state that the 
additional precautions which have been decided upon, telate to the 
projected extension of the Berlin underground railway from the 
Potadam railway station to Hausvogtei Plaiz and the Spittelmarkt. 
It has been agreed (1) that the stations shall be naturally lighted 
(have daylight) from the entranoes and exits; (2) that all stations 
are to be provided with emergency exits; and (3) tbat at definite 
intervals along the sections there are to be arranged shafts which 
will not only allow of the escape of vapour or smoke, but also per- 


mit the fire brigade and the public to enter or leave the tunnel 


sections without danger. 

The suspended railway at Elberfeld has been inspected by the 
Berlin Municipal Highways Committee as а result of the proposals 
submitted by the Continental Co. for Electrical Enterprises for the 
construction of similar lines in the German capital. At the request 
of the committee the company has now expressed its readiness to 
hand in detailed plans, but it has declined the suggestion to build 
an experimental length of line on its own account. The company 
is, however, prepared to constzuct the trial section provided that a 
contract is previously entered into authorising it to build the entire 
railway in the event of the section meeting with the approval of 
the committee. It is estimated that a tria} length of 330 ft. would 
involve an outlay of £2,500 to £3,750. The question now awaits 
developments. 

The rejection by the Hamburg Municipal Committee of the pro- 
рова1в put forward by the Senate for the construction of an electric 
railway in the city, at an estimated cost of £2,000,000, once more 
opens a prospect of a competition being instituted between the 
leading companies for a concession to build the line, which, accord- 
ing to the Senate, should be an underground one. Complications 
have, however, been introduced by the Committee having left the 


question open as to whether the railway should be subterranean or 
on the Elberfeld suspended system. In this connection, Profs. 
Barkhausen, Dolezalck and Hotopp, of the Hanover Technical High 
School, who had been authorised to report on the subject, now 
decide definitely against an underground railway for Hamburg, 
but emphatically in favour of the Langen suspended system from 
all points of view. This repert, which differs entirely from that 
prepared by Hambarg experts, has caused a considerable amount of 
surprise in that city, and it is said to enhance the prospects of the 
overhead method as promoted by the Continental Co. for Elec- 
trical Enterprises of Nuremburg. Nevertheless, it seems probable 
that the ultimate result will be found in applications being made 
to the rival companies, to submit fresh schemes to meet the require- 
ments of the town. 

The acheme for the construction of an electric railway between 
Brussels and Antwerp, which has been before the country iu various 
forms for several years past, has now nearly reached a stage which 
should bring it to a practical issue. The Senate has already expressed 
itself unanimously in favour of the immediate building of the line, 
the interested Chambers of Commerce support the scheme, and the 
public demands that it should be proceeded with without delay, in 
order to attain a more rapid and cheaper means of transport 
between the two cities. Opposition to the prone railway is being 
offered by the Minister of Railways, bnt this!may possibly be over- 
come by his withdrawal from the Cabinet. Indeed, the reports 
furnished by the two Btate railway engineers who witnessed the 
high speed trials on the Berlin military railway between Marienfeld 
and Zossen, have created a favourable impression in Belgium 
respecting electric traction in general, and have doubtless conduced 
towards the adoption of a more friendly attitude to the D.ussela— 
Antwerp project. Another witness of the German trials, was 
M. Empain, a well-known Belgian financier, who was largely 
interested in the promotion of the Metropolitan Railway in 
Paris, and whose scheme for an electric railway between the two 
principal Belgian cities, is believed to be the only one now before 
the Belgian Government. The length of the railway would be 
26 miles, and the capital expenditure is estimated at from £1,600,000 
to £2,000,000. . 

The Austrian electrica] companies entertain strong hopes of the 
introduction of electric traction on the railways at an early date. 


, This is due to the fact that the Minister for Railways is satisfied 


with the results of the experiments made by the State Railway 
Administration on certain lines of the Vienna metropolitan rail- 
way, and the issue of an order for the adoption of electric loco- 
motion on sections of that railway is, therefore, expected at no. 
distant date. Apart from this scheme, a proposal has been brought 
forward for the construction of an electric railway between Vienna 
and Pressbarg, but financial difficulties at present stand in the way 
of the carrying out of the enterprise. The Hungarian Government 
has jast granted the application for a concession for this particular 
railway, in eo far as it will be situated on Hungarian territory, and 
the building of the line is consequently considered to be assured at 
some future time. In the case of the proposed electrical equipment 
of the Arlberg Railway, it is announced that some of the Austrian 
electrical companies have already responded to the request of the 
Ministry for Railways, by submitting schemes for the construction 
of the line, while the other firms will shortly follow their example. 
The projects will then undergo a thorough examination prior to the 
Ministry arriving at a decision. 

The Italian Meridional Railway Co. has submitted to the Govern- 
menta plan for the introduction of electric traction on the line 
located between Milan and Lecco, and the section between Bergamo 
and Usmata, the combined length of the two being 48 miles. These 
lines would form an extension of the existing electric railway, 
which is supplied with three-phase currents at high pressure from 
an overhead network, and would be worked on the same system. 
It is estimated that the cost of construction and equipment would 
amount to £196,000. 


S —— 


FERRANTI A.C. INTEGRATING 
WATTMETER. 


OnE of the first reliable and practical ampere-hour meters 
to appear on the electrical market was the well-known in- 
strument devised by Mr. 8. Z. de Ferranti; we now have 
to announce the advent of a watt-hour meter for alternating 
currents, which has been developed by Messrs. Ferranti, 
Ltd., of Hollinwood. This meter is of the induction motor 
type, and is suitable for use on both inductive and non- 
inductive circuits ; the energy measured is recorded direct 
in Board of Trade units, and the calibration is easily 
checked, ав the speed of the disc is in all cases the same at 
full load—namely, 40 r.p.m. 

The illustrations given below show the construction 
and appearance of the meter, of which the following is а 
description :— 

The rotor consists of the aluminium disc р, mounted on a 
spindle 8, which is geared to the recording train of wheels 
ст, and thus drives the index hands. ‘This disc passes 
between the poles of two permanent magnets P M, which 
provide the necessary retarding torque. The shunt circuit 
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consists of a single shunt coil sh. o, placed round the core c 
of a special tubular electro-magnet T M; no additional coils 
are required in this circuit, which in itself possesses the 
high induotance essential to the working of this type of 
meter. The core of the magnet is provided with three 


BOARD OF TRADE UNITS * 
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MECHANISM OF FERRANTI INTEGRATING WaATT-METER. 


outward radial poles P2 which alternate with four radial 
poles Pl projecting inwardly from the shell of the magnet ; 
the combination is placed wholly below the aluminium diso, 
with the plane of the pole-faces horizontal and parallel to 
the disc. The series system consists of a slotted armature 


Permanent 
magnet. 


Meter open. 


Shell of shunt magnet. 


torque proportional to the product of the impressed 
potential difference, the main current and the power factor 
of the consuming apparatus—that is, to the true power 
supplied to the latter at any moment. The retarding 
torque due to the permanent magnets is proportional to the 
speed, and the disc therefore revolves with a speed propor- 
tional to the power. : | 
The arrangement of shunt and series windings above 
described constitutes an important feature of the. Ferranti 
meter, affording as it does а perfect, means of adjustment for 
starting torque without any special coils or poles. If the 
two magnetic systems were precisely symmetrical both in 
themselves and in their relative positions, the disc would 
experience no driving torque whatever when the shunt coil 
was alone excited, and the frictional error would therefore 
have an important influence upon the readings at low loads. 
But by simply rotating tbe series magnet slightly about the 
axis of rotation of the disc in either direction, the disc will 
tend to revolve on the shunt alone in the opposite sense ; 
hence the series magnet is displaced in the direction which 
gives a slight forward. torque when the shunt alone is 
energised, and by this means the torque due to friction or to 
any accidental asymmetry of the magnetic circuit can be 
accurately compensated for. The adjustment is effected 
by means of two screws, 81 and 52, and the armature is 
finally fixed by the clamp, cL, in addition to the screws. 
Owing to this and to the fact that the maximum torque 
obtainable with the shunt alone is very small, the possibility 
of ‘creeping ” on the shunt being developed is very remote. 
The constant of the meter is adjusted by raising or lower- 
ing the series armature by means of the nut N on the 
threaded spindle, T 8, thus strengthening or weakening the 
action of the coils on the disc; after calibration, the 
magnet is firmly fixed by the clamp ст, and tbe screw 83. 
We are informed that the meter is very accurate onfall 


Core ol shunt 
magnet. 


Meter closed. 


FEBRnaANTI А.С. Імтваватіка WATT-MBTER. 


В А fixed above the discs, the series coils ве c being wound 
in the slote ; this winding is somewhat similar to the well- 
known wave-winding used by Mr. Ferranti in his alternators 
in 1884. The slots of the series armature are placed almost 
directly over the poles of the tubular shunt magnet. 

The principle upon which the working of the meter 
depends is that which is common to all such meters. The 
shunt circuit being highly inductive, the current therein is 
practically in quadrature with the impressed E.M.F., and so 
is the magnetism evoked ; the eddy currents induced in the 
aluminium disc again are in quadrature with the magnetic 
flux, and therefore attain their maxima simultaneously with 
the impressed E.M.F. The magnetic field induced by the 
series winding is in phase with the load current, and acts 
upon the eddy currenta in the disc, producing a driving 


conditions of circuit, inductive or otherwise, on overloads up 
to 50 per cent., and on voltages varying 50 per cent. above 
or below the normal, and that it is practically independent 
of variations in frequency, wave form and temperature. 
Every meter is calibrated at the makers’ works within the 
following limits :—13 per cent. from one-tenth to full load, 
and 23 per cent. from one-twentieth to one-tenth load. The 
accuracy is not affected by short-circuit through a fuse of 
double the capacity of the meter. А 10-ampere meter starts 
with 05 ampere, and can be relied upon to register with a 
single 250-volt 8-c.». lamp. In a meter rated at 10 
amperes, 200 volts, 100 cycles per second, the shunt 
losses do not exceed 1:7 watts, and the series loss (at full 
load) does not exceed 0:8 watts ; further, the shunt current 


is only 015 ampere, so that not only is the efficiency very 
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high, but also the wattless current is very small. All meters 
are tested for insulation with 1,000 volts А.О. 

The terminal box is specially arranged to facilitate testing, 
and а j5th-unit train is provided on the dial with the same 
object. The mechanical parts are simple and strong, and 
the enclosure is proof against moisture, insects, &c. ; standard 
sizes have been designed from 8 to 1,000 amperes, of which 
full particulars can be obtained from the makers. We 
may add that favourable reports of the performance of the 
meter have already reeched us from independent sources, and 
we sincerely trust that it will attain as great a vogue as Mr. 
Ferranti's original ampere-hour meter. 


CORRESPONDENCE. 


Letters recewed after first post on Wednesday morning cannot appear 
until the following week. 


Steam Turbo-Generating Plant. 


Many red herrings have been passed over the trail of this 
correspondence, and it is difficult to keep on the scent. We 
will try to get on the line again, but before doing so, must 
reply to some of the criticisms, so that we may not leave a 
wrong impression. Mr. Campbell Swinton will find load 
factor " defined in the Electrical Times tables as— 


“Units x 100” 
* Max. load x hours.” 


We say that even if the units always mean the same thing, 
such a load factor is of little use in comparing stations 
under different circumstances. For example :—A Corona- 
tion night in Cambridge, or some festive occasion in Scar- 

- borough, might seriously increase the usual maximum load, 
and spoil the load factor for the year. 

If, as Mr. Swinton allows, the plant installed was con- 
siderably in excess of reqnirements at both these places at 
the time, we have no doubt an enterprising station engineer 
would see his way to do more than he could have done if he 
had only the allowance of spare plant usual in reciprocating 
engine stations. 

We have drawn all this storm about our ears because we 
suggested that the excess of plant (since admitted) over the 
usual maximum requirements might be installed for fear of 
stripped blades and other difficulties. 

We quite agree with Mr. Henry Lea and Mr. Merz that 
the returns from which the figures have been obtained, do 
not give all the information required to enable a very exact 
comparison to be made, and although we made out our list 
as impartially as possible from the only available statistics, 
we fail to see that any further discussion of details is in any 
way usefal. 

Instead of the lists which bave been under discussion, 
we will adopt Mr. Barker’s suggestion, and take from the pro- 
vincial list given in the Elecfrical Times issue of the 11th inst., 
the exclusively steam turbine stations—viz., 8, and all the 
remaining stations—viz., 160. The coal and works costs 
for the steam turbines run ont at 78d., and 1°6d., as com- 

red with :738d., and 1:4d., per unit, for the 160 others. 

nstead of the steam turbines being, as claimed, as good as the 
best reciprocating engines, the figures for the turbine stations 
are not even up to the average of the good and bad of all 
sorts. These figures will, we think, appeal to an open minded 
reader, as many of the 160 stations have old. type and un- 
economical plant of various kinds. 

Even in the station of the Newcastle Co., which has been 
referred to by the steam turbine advocates, the published 
results show that the reciprocating engines supplied by the 
Wallsend Slipway Co. gave а much better result than the 
steam turbines under similar conditions of vacuum and 
superheat. 

Mr. Barker is disappointed that we have not accepted his 
figures in connection with the value he assigned to the inch 
of vacuum, but we really do not see why we should prefer 
Mr. Barker's figures to the 4 per cent. per inch in Mr. Wil- 
kinson's paper, or the 6 to 7 per cent. for every inch above 25, 
as given in a paper on the Curtis turbine, by Mr. W. R. 
Emmet, published in various electrical papers last October. 

There is no doubt that the steam turbine requirea for 
economical running a much better vacuum than would be 


required for the same economy with the reciprocating engine, 
and a vacuum that it would be very difficult to obtain in 
many places. 

Mr. Barker has shown great ingenuity in manipulating 
the tables to prove his point, but we do hope he will be 
content with the full average results we now give him, and 
turn his attention to more useful pointa. 

We are afraid he is splitting hairs in raising the point he 
does concerning the resulta of a re-trial of а Belliss engine 
without overhaul after five years’ work in a central station. 
The vacuum was, on the average, about 14 in. better on the 
re-trial, and for a compound engine the correction for this 
would be about 3 per cent., and the consumption at full load 
would then be 19:79 on the re-trial, against 19:4 onthe official 
trial five years before. But trials were also made at 4, 3, and 
} loads, and taking an average of all the loads, the result, 
after correeting for vacuum, comes out 20:2 lbs. per B.H.P. 
after 5 years, against 20:9 Ibs. per B. H.P. originally, or 7 lbs. 
better. The engine was put on the test plate exactly as 
received, without the cylinders being opened ont or any 
adjustments made. | 

Central station engineers, steam engine manufacturers, and 
probably consulting engineers, are longing for a chance to 
use or make steam turbines whenever they feel that they can 
safely do so without risking their reputation. At present, 
the problem before them is about as follows :— 

The high-speed, self-lubricating, triple-expansion, double- 
acting reciprocating engine has proved itself capable of doing 
central station work more comfortably, more economically, 
and with less risk than any steam turbine yet built, espe- 
cially when the electric generator attached to it, is taken into 
account. The steam turbine advocates would like to get the 
idea abroad that for central station work the steam turbine 
is overhauling the reciprocating engine, and will soon dis- 
place it. How absurd this position is can be easily ascer- 
tained by anybody who will take the trouble to find out what 
is being done. We ourselves, for example, have put through 
our gates during the 9 months just completed of our present 
financial year, 56,000 H.P of our engines, say at the rate 
of 75,000 H.P. per annum, which is a considerable increase 
on anything we have previously done, and other builders are 
probably in the ваше position. Steam turbines, in hand at 
the present time at least, are & very small item in com- 
parison with the reciprocating engines which are being 
turned out in this country. 

Advocates of steam turbines assert that the reciprocating 
engine is played out, and has reached its limit, but we know 
of no such finality. We have made great advances in recent 
years, and are looking forward to still better results in the 
near future. On the other hand, thc steam turbine position 
is about as follows :— 

1. For more than twenty years it has had the continuous 
attention of some of the best and most ingenious mechanical 
engineers in this country or elsewhere, but up to date the 
chief difficulty—viz., that in connection with the clearance, 
has not been solved, and is probably incapable of practical 
solution. 

2. The amount of the clearance permitted, to obtain the 
results published, is so small, that grave practical difficulties 
are produced by expansion under the temperature of the 
working steam. Certainly this clearance can never get less 
during the working period, and we assert that the published 
figures show that it increases. : 

3. То enable results to be obtained approaching those 
we can get from triple-expansion reciprocating engines, 
superheat of a considerab'e amount must be employed, and 
the clearance must be proportionately increased. It is 
impossible under working conditions in a station to keep the 
superheat within any but very wide limite, and as the 
clearance must be made large enough to meet the maximum 
superheat, waste of steam through the clearance at working 
temperature must be largely increased. 

4. Stripping of blades may be caused by the superheat 
over-heating them, or over-expanding the rotating part as a 
whole, and it may also be brought about by wuter, or a very 
small foreign substance at this very high peripheral speed. 

9. The improvement in economy in the steam turbine 
is limited by this question of practical clearance, and there 
does not appear to be much chance of further improvement 
in view of the great care and thought which has already been 
expended, 
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6. The one big point in connection with a steam turbine 
plant that appeals to everybody, is the fact that the larger 
sizes especially can be manufactured much more cheaply 
than the same power of reciprocating plant, but against this 
must be taken into account the fact that with the steam 
turbines go boilers and condensing plant much larger than 
in the case of the reciprocating engine. Any big difference 
in economy or unreliability of the plant would make the 
difference in first cost a trivial matter, compared with the 
trouble which might result from the change. 

As the writer will be out of England during the next 
three or four weeks, he hopes to find on his return that the 
discussion has been continued on lines useful to your readers. 


Belliss & Morcom, Ltd, 
ALFRED Мовсом, Managing Director. 


Birmingham, December 22nd, 1903. 


——— ee — — 


Widnes and Runcorn Bridge. 


A paragraph appears in your issue with reference to the 
above work, which has been sent to you without my consent 
or knowledge, and evidently by the makers of some small 
article which may possibly be used on the structure. As the 
information given is absolutely incorrect, which can be seen 
by referring to the description of the work already pub- 
lished, I shall be glad if you will kindly publish this cor- 
rection and protest in your next issue. 

John J. Webster. 


Westminster, S. W., December 28th, 1903. 


The Shifts of a Shift Engineer. 


The “ engineers-in-charge " of 9 stations out of 10 do not 
belong to the town where their stetion is, and therefore they 
are compelled to put up with the wily old landlady. It 
appears to be my lot to meet a bad one, and I am abont full 
up with the misery which I come in contact with in 
lodgin 
During the last two months I have been in three places, 
and am going into the fourth next week to try my luck. 
The cause of my leaving these three places is the same, 
namely, getting me up too late to have а respectable break- 
fast and be in time to relieve my colleague who has been 
running the night shift. The grub also in the lodgings has 
been very much “ off.” I could understand the grub being 
bad if I were paying about 28. per week, but when it comes 
to 188. and £1 per week, I consider we ought to be jolly 
well looked after. 

Could you arrange a list of lodgings where objection to 
shift work, to breakfast at 7.30 a.m., and to cleanliness does 
not occur? This could be arranged as follows :—We will 
call the shift engineer А. A leaves a town to take up a new 
appointment. In his late place he had jolly fine digs.; could 
not A send you up the address of the place he was at and 
you publish the same at a small charge ? 

I would gladly have a list from time to time, and I know 
they would be а great help to many a fellow who is going (a 
perfect stranger) to a new town. 

Fair Play to the Lodger. 


[While we sympathise with our correspondent's woes, we 
that we cannot undertake the task he suggests ; 
there are several hundred stations in this country, and the 
list of lodgings would be of portentous dimensions. But in 
all cases except newly-established undertakings, the best plan 
would surely be to keep a list of suitable lodgings at the 
central station for the benefit оѓ “ new chums,”—Eps. ELkc. 
Rev. | 


German Wheels for India. 


We wonder who is responsible for the sending of the 
Indian State Railways’ order for 800 pairs of wheels and 
axles to Germany. The last experience of the Indian Rail- 
waye, whose order for locomotives went to Germany, was 
unfavourable. The German makers were proved to be quite 
unable to work up to the standard of the inspectors. Yet 
here again the Secretary of State for India sends orders to 
Germany when the workmen of Sheffield are on half employ- 


ment! Our Indian Secretary of State did not exhibit himself 
in an intelligent light on the former occasion, and he appears 
to have been succeeded by a man of much the same stamp, 
But did not the present Secretary for India ouce haunt the 
rooms of the War Office ? | 
Correspondents. 


Production of X Rays. | 


Сап any of your readers give me the benefit of their 
experience as to the best way of using а 200-volt alternating 
current for the production of X rays and high frequency 
currents? If so, I shall be 

Grateful, 


—! Een erra — — 


Walsall Switches. 


With further reference to the above, we would point out 
to the Walsall Electrical Co. that we mentioned in our 
letter of December 5th that we made a switch of a similar 
type, but not identically the same, and that the adjustment 
betwixt the laminated brush contacts was no novelty. As 
stated in your issue of December ith, we have been making 
this adjustment for the past four years. 


| Richardson & Co. 
Manchester, December 21st, 1908. 


Eleetric Shocks on Flat-Back Switchboards. 


"The correspondence appearing under the above heading in 
your issue of December 18th, 1903, is evidently from the pen 
of some totally irresponsible person. The accident in ques- 
tion was entirely due to carelessness, and by no means due 
to faulty design; in fact, had the gear been completely 
finished, and all division slates, &c., in position, the accident 
would not have occurred. · 

The trouble was brought abont by one of the erectors 
attempting to take the dimensions of a charyed bus-bar fitting 
with an ordinary fitter’s steel rule, and, of course, with the 
inevitable result—dead short between phases. The injuries 
the man received were burns, due to his proximity to the 
arc he had struck between the bars. I might add, for the 
benefit of * Enquirer,” that no switch-gear yet designed is 
* fool" or * suicide" proof. 


Late Outside Superintendent, 
Switeh Department, Ferranti, Ltd. 


Manchester, December 19th, 1908. 


There is no doubt that the correspondence which has 
appeared in the ELECTRICAL REvrEW during the past few 
weeks on the above subject has caused to little amusement 
to those members of the electrical profession who. make 
switchboard design and manufacture their speciality. 

To commence with, Mr. Davids gives an account of the 
accident which befell a man who happened to accidentally 
come in contact with some “live” fittings on the switch- 
board at Parnahyba. 

Then * H. W. C." promptly takes the matter up, evidently 
thinking that he has got a good “bite,” and brings his 
* cellular type," more commonly known as the “ Ferranti 
буре,” switchboard to the front once more. 

There is one thing, amongst others, that Н. W. C.“ says, 
which I do not altogether agree with, about ** British firma 
setting themselves steadfastly against switchboards with 
backs." By this, I suppose, he means high-tension switch- 
boards only, and not low-tension ; but this, in my opinion, 
is incorrect, as there are several ** British " electric lighting 
and power companies ut the present time using, and also 
having made for them, high-tension *'flat-back " switch- 
boards. | 

„H. W. C." evidently gets his notion from the fact that 
in the olden days when “ flat-back”’ switchboards with 
chambers at the back were first used for high-tension 
working, and accidents happened to attendants whilst 
inspecting or doing repairs, the main thing to do was to 
design a switchboard which had no chamber or any way 
round to the buck, and on these grounds he advocates the 
adoption of the “cellular type" switchboard. He also 
reminds us that in this country switchboards were made 
with wooden framework; this is quite correct; as everyone 
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knows who has been inside central stations about eight or 
nine vears ago, perhaps less than that. : 

The reason for adopting this wooden framework was per- 
haps that the switchboard (which is invariably and almost 
always considered to be what one might call the ornament of 
the station) would have & more.pleasing effect to the eye if 
decorated with wooden moulding. 

But one must take into account that the cause of such 
bad design was not always the fault of the designer or manu- 
facturer; the buyer of the switchboard very often had a say 
in the matter. Since those days of fires on “ switchboards 
with wooden mouldings,” switchboard designers and mann- 
facturers have paid more attention in designing high-tension 
switchboards to have little or no inflammable material abont 
the boards. Those who have read “ Н. W. C.'8" article on 
this subject will certainly think it sounds very strange, where 
he says the old metal and “ new” wooden framework (the 
italics are mine). Surely this ‘particular switchboard was 
not * made in England,” or, at any rate, of British design. 
Your correspondent ‘ Enquirer” has aptly classificd 
* H. W. C." and Mr. Aimer as ardent supporters of the 
* cellular type " switchboard, and it is my firm belief that 
Mr. Aimer seldom, if ever, seen a **flat-back " high- 
tension switchboard, to say nothing of being concerned in 
either design, manufacture or running of the same. He 
must not run away with the idea that this type of board (a 
properly designed one) is made similar to a low-tension 
traction or lighting switchboard, with all the “live” 
fittings fitted at the back, and exposed во that anyone can 
easily or accidentally come in contact with them. Nothing 
of the kind, ав I will explain later on. 

There is no necessity for me to explain the construction 
of the “ cellular type of switchboard, as almost every elec- 
trical engineer in this country, at any rate, knows its con- 
Btruction. I would liketo point out, for the benefit of those 
who don’t know, that nearly every piece of metal inside the 
„cells“ is “alive” when the current is “on” with the 
exception of, perhaps, instrument cases and the like, and I 
would also like to inform these ardent supporters, if they are 
not already aware of the fact, that the current-carrying parta 
are considerably nearer to the front in the cellular type 
of switchboard (which, of course, means that it is a very 
easy matter to accidentally come in contact with them), than 
any designer would ever dream of putting on a well-designed 
* flat-back " switchboard. Then, again, it is not with the 
greatest of ease that repairs can be effected on the ** cellular 
type" of switchboard. “Н, W. C." and Mr. Aimer seem 
to dwell so much on the fact that the type of board which 
they are in favour of has по “ back," but they do not tell us 
of the difficulties which have to be overcome in doing 
repairs, cleaning, &c. 

It sounds all very well when one reads what Mr. Aimer 
says about simple plugs and links for isolating the different 
panels, but it is not so easy and pleasant in actual practice 
for the man who has got the job to do. I wonder if H. W. C.“ 
or Mr. Aimer would even like to find themselves perched on a 
ladder in front of all this gear, to say nothing of doing any 
repairs to the same. 

It is with “some ” consolation that one reads Mr. Aimer's 
article, where he tells us of the few accidents, none of which 
were serious, and H. W.C.’s” article, where he also tells 
us to what extent the death-roll would have been increased 
had not the Ferranti " board been used. But what about 
tbe accident which happened to an authorised and com- 
petent man at the Midland power station about last 
spring? The said man accidentally touched some live 
metal work on one of Messrs, Ferranti’s switchboards, whilst 
removing an instrument, or, at any rate, doing something to 
the instrument, This accident, 1 might say, was the means 
of incapacitating him for many weeks. Then, again, the 
accident which happened at Leeds about a year ago on one of 
Messrs. Ferranti's switchboards. 

It is very strange that one seldom, if ever, hears of there 
accidents on the “cellular type“ of switchboard ; but 
were they to happen оп a flat-back switchboard, there is 
little doubt but that“ H. W. С.” and Mr. Aimer would very 
soon make this matter known to the readers of the technical 
journals. 

Now, the majority of accidents which the *'flat-back ” 
switchboard has been the cause of were chiefly when this type 
of board was first used for high tension alternating current 


working, which at the time led to the adoption of a switch- 
board without a back, viz., the “cellular type ;" but it must 
be understood that in those days one had not the same experi- 
ence as at present. ' | 

It is quite possible now to design and manufacture а per- 
fectly safe and reliable *flat-back " switchboard for use 
with extra high pressure, and in a well-designed switchboard 
of this type there need not be any chance for a man, 
whether ccmpetent or otherwise, to stumble against any of 
the “live” parts. As for the maze of connections which 
Mr. Aimer informs us usually exists behind these boards, 
there is no necessity for this at all. He gives one to under- 
stand that the appearance at the back is somewhat after the 
fashion of the back of a telephone plug board. Perhaps 


Mr. Aimer is not acquainted with the fact that there are ' 


such things in existence as oil break switches used for 
high tension work, the contacts of which are immersed in 
oil contained in an iron tank, and operated by means of а 
handle fixed in front of the switchboard, also a host of other 
things in favour of the flat-back switchboard. Then, 
again, the isolating of any panel can be effected with per- 
haps greater safety and ease on a “ flat-back " switchboard 
than on one of the “ cellular type.” 

It is true that our central station engineers at home have 
not adopted ће “ flat-back " switchboard for high tension 
work to a very great extent up to the present time, but our 
Continental friends and our American cousins, who, by the 
way, are in possession of far greater electrical power trans- 
mission schemes than we in England, seem to adopt tlie 
*flat-back " switchboard in preference to the “ cellular 
type." 

The subject of bigh tension switchboard design is one 
which, I think, ought to have more attention paid to it, and 
I venture to say that the majority of correspondence on this 
eubject which appears in the technical papers is done more 
from a business standpoint than technical. 


Fredk. Walton, A.I.E.E. 
Loughborough, December, 23rd, 1908. 


I notice that I am called upon by an “amused” 
* Enquirer" to give an explanation of the accident which 
happened at Leeds 12 months ago, and I have much pleasure 
in doing во. 

In the first place, however, let me put my friend right as 
to what constitutes the subject under discussion. It is not, 
a8 he mentions, the supposed identity of апу of your 
* mysterious" correspondents. Nor igit the question of the 
absolute security of any particular type of switchgear. It 
matters not to what state of excellence we attain in the 
design of switchgear, we cannot altogether dispose of the 
human element, and if а man deliberately places his head in 
the switch panel, his injuries can scarcely be credited to the 
design of the board. This is not quite what happened at 
Leeds, but in substance and effect it is not very far removed 
from it. 

As a matter of fact, the short-circuiting of the bus-bars 
was the outcome of a man essaying to measure up the live 
bars with a steel rule, I am not sure what became of the 
rule, but it was, as Enquirer” states, only by the merest 
miracle that the man escaped with his life. In justice to 
the man, I will explain that he did not deliberately clap the 
rule on to the bus-bars, but that he was holding it suffici- 
ently near to get the required particulars, when something 
distracted his attention for a moment, and caused him to 
jerk the rule against the bars. This, of course, does not 
excuse the man’s foolhardiness in doing what he did. 

This accident was simply the outcome of one of these 
extraordinary and incomprehensible lapses of the intelligence 
which is a feature of the ineradicable human element which 
occasionally asserts itself, and, further, although it occurred 
on & Ferranti board, it does not in the least detract from the 
record which I attributed to the cellular switchboards of that 
fira's make. If “ Enquirer” will look at my letter a little 
more carefully, he will find that what I said was that I 
believed it was a fact that no accident worth mentioning had 
yet occurred in connection with the working of these boards, 

This accident forme, moreover, a practical demonstration 
of one of the points of superiority of the cellular backless 
type. Hadthis man been measuring up the bars оп a flat- 
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back board, he would in all probability have had to go round 
to the back of the board, and if he had touched the bars 
with his rule, as at Leeds, the shock would probably have 
caused him to fall against many of the other live parts at 
the back, instead of falling clear away from all live 
connections as on the cellular backless board at Leeds. Then 


again, even supposing he managed to fall clear of the * maze. 


of connections,” there would be the chance (assuming that 
no main fuses blew, or that there were any other outward 
signs of what had taken place) of his lying insensible at the 
back of the board for some considerable time before being 
discovered. This delay in commencing artificial respiration 
or otherwise taking steps towards resuscitation might, and 
very probably would, mean a matter of life or death to the 
man; whereas on the cellular backless type, where the man 
would fall in fall view of the station attendants, the chance 
of snch delay is reduced to 8 minimum. 

In conclusion, I beg to point out to “ Enquirer” that I 
did not claim absolute security for any type of board; I 
merely tried to show that for н.т. switchgear, in the matter of 
safety, the cellular backless board is infinitely superior to the 
flat-back board, and reduces to a minimum the chances of 
disaster which are liable, to arise through accidental contact 
with live parts, as a typical example of which the affair at 
Parnahyba (which we this discussion) may be quoted. 
As evidence of this fact, it may be mentioned that at least 
20 flat-back boards in important central stations in this 
country have been replaced by cellular backless boards. 

Farther, although the human element, such as was displayed 
at Leeds, cannot be completely disposed of in any type, still 
I submit that it is abundantly clear that the balance of 
immunity in this respect also is very much in favour of the 
cellular backless type. 


P. B. Almer. 
Manchester, December 19th, 1903. 


Notes on Engine Driving in Electrie Light Stations. 


Upon reading the above notes last week I was struck with 
the want of practical knowledge displayed by the writer of 
the article. To take a few of his points :— | 

1. The appalling amount of oil which is lost through the 
glands of engines without distance pieces, Modern engines 
are all fitted either with distance pieces or an equivalent 
method of prevention of waste of oil. | 

2. Drivers should s that the water is pumped" from the 
crank chamber every night. It is usual to place a tap at 
the bottom of the crank pit to run off the water after it has 
settled down. 

8. Where lubrication is effected by oil boxes and trim- 
mings, the first thing to do after the engine is shut 
down is to remove the trimmings to prevent waste of 
oil. Is the writer of this article writing of 10-Kw. sets, or 
modern central station plant ? Ifthe latter, I should like to 
know the builder of modern engines who lubricates his 
bearings with lamp-wick trimmings. 

4. If the н.р, and L. P. drains discharge into the same 
pipe No engineer with common sense would connect his 
H.P. and L.P. drains together; and the remedy suggested, 
viz., to throttle the H.P. drains, is quite worthy of the writer. 

5. On shutting down, with jet condensers, care should be 
taken lest the vacuum lift the water into the cylinder. I 
should advise the writer of the article to make the following 
little experiment :—Get a glass tube and fit a plunger into 
it, so as to practically make it air tight, then fill the tube 
& quarter full of water, and close up one end, then partly 
withdraw the plunger to make a vacuum, and see how much 
water he will lift up the tube. He will then find that to lift 
water into the cylinder of an engine by means of vacuum 
alone is impossible, 

6. On opening the doors of enclosed engines for inspection, 
the columns will be found full of oil vapour. A naked 
light should never be placed inside until this vapour has 
dispersed, as, with air, it forms a very explosive mixture, 
Does the writer of the article run his engines with a low- 
flash paraffin oil, or ordinary engine oil, and if the latter, 
when, &nd where, did he either hear or know of an explosion 
caused by this? ! | 

7. The writer has known of many hot top and bottom 
ends, meaning crosshead and crank-pin bearings, caused 
through nothing but leaky piston glands. =. - - 


Orank-pins are not usually oiled through oil cups without 


. covers, into which the water could чер and wash out the 


oil; the usual method of oiling is through a banjo pipe, and 
no engineer would accept leaky glands as an excuse for a hot 
crank-pin. | | 

In conclusion, I should advise your correspondent to go 
and get a few years’ practical experience of engine building 
and running of same, after which, if he should write another 
article, he will not be so liable to make the above mistakes. 


A. Kay, 
Manchester: 


Telephone Facilities in London. 


The newspapers are very fond of holding up London to 
ridicule as a place hopelessly behind the times, on the ground 
that in the largest city of the world fewer telephonic in- 
struments have been installed in proportion to the population 
than is the case in any other towns where similar facilities for 
inter-communication exist. The fact as to the relative 
number of private wires is, I presume, correct: but it is 
important to realise that the blame for this state of affairs 
does not attach iteelf wholly to the public. For example, 
some months ago I was desirous of having the “ benefit of 
the service," to use the conventional phrase, at my private 
house, which is well within the county. On applying to 
the Post Office, I was informed that the system had not 
reached my neighbourhood, although so many exchanges 
were working elsewhere—a piece of news more interesting 
than relevant. I then approached the National Co., and 
was promised a connection within five or six weeks, subject 
to the usual proviso, which may mean anything or nothing. 
After waiting eight weeks, during which time I am favoured 
with а copy of a highly ambitious map showing the rami- 
fications of the London telephone system, with its tentacles 
extending to the parte beyond Jordan, and after carefully 
watching the posts that are close to my place, I finally 
receive a letter © regretting that we are unable to give you а 
date for the completion of your line." 

North Londoner. 


P.S.—If I give my age, and submit myself to medical 
examination, do you think anybody at Lloyd's or elsewhere 
wil insure me against dying of old age without benefit of 
service? С 


Superheated Steam. | 


Referring to your notice of Mr. Reynolds's paper on the use 
of superheated steam, you refer to the firing of superheater fur- 
naces; and point out that, while furnace temperature should 
be not less than 2,500° F., the gases should reach super- 
heater tubes at only half this temperature. | 

It is very easy to do this with Erith's underfeed stoker, 
where we generally obtain 14 per cent. CO,, corresponding 
to а furnace temperature as high as 8,500? F.; but while 
thus burning exactly as much fuel as required, in the most 
efficient manner, we admit oold air at the rear of the bridge 
wall, viz., after combustion is completed, and temper this 
heat down to any desired degree, without in any way wasting 
fuel. | | 

We have pursued this practice for many years past on our 
drying machines; where, with a furnace temperature over 
3,000? F., ensuring smokeless and economical combustion 
of cheap slack coal on our stoker, we have often reduced the 
temperature in the chamber behind the bridge wall as low 
even as 800? F. | 

For superheaters the identical method is adopted, and it 
is very easy to maintain 1,250? or any other temperature at 
the tubes, while having 3,500? in the furnace proper, and 
still using very little space. | | 

It would, of course, be bad practice to reduce the furnace 
temperature, and во spoil combustion, by passing surplus air 
through the fire. : 
Erith's Engineering Co. 

CHABLES ERITH, Manager. — 
London, E.C., December 23rd, 1903. E 


Variable Speed Continuous-eurrent Motors. 


I have noticed the correspondence in your recent numbers, 
under the above heading, with much interest. I do not 
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pretend to know all about printing machines, but I have 


had а good deal of experience with the equipping of them 


with electric motors. Instead of giving my opinion, I feel 
sure a few facts in my experience will be interesting, in 
addition to the views of your correspondents on the subject. 
I have had to deal in detail with the individual equipping of 
nearly 2,000 flat bed letterpress and litho. machines, the 
former varying chiefly between 1 and б-н.р., and the 
majority of machines varying in size from double-crown 
to quad-royal. 

I have gone to the trouble of tabulating the speed specified 
in connection with the above machines for use in the factories 
of most of our leading printers in this.country. I find on 
the average the maximum speed is about 54 per cent. above 
the minimum. The machines are mostly English made, by 
the celebrated Otley firms, and the following are the average 
speed ranges on machines as found in everyday use. The 
extracts have been made from several hundred machines :— 


Maker (a) 820—1,340 impressions per hour. 
з (b) 780—1,110 27 n » 
„ (с) 1,110—1,570 " " » 
» (d) 1,110—1,610 ” э "n 
» (e 810—1,311 n: " " 


” (3) 920—1 ‚390 37 » » 


Only about 1 per cent. of the aforementioned 2,000 
machines were specified, “ no speed regulation." In several 
cases the range bas been 500—1,400 impressions per hour. 
This has chiefly been with small printers having a varied 
class of work and only a few machines, the low speed of 
500 impressions being for fine art heavy black work. It is 
e true that in some cases, printers going in for electrical 

riving ask for a greater range than they had before ; 
but the disadvantage of specifying a higher speed than 
they will actually require in practice is always pointed out, 
for economical reasons. At the same time, it should be 
borne in mind that with a direct connected positively driving 
motor a higher speed and, consequently, more ontput in a 
given time, can be obtained than with a belt drive, with 
certain classes of work, due to the steadier running and 
better register. The testimony of printers on this subject is, 


undoubtedly, welcome, and valuable to the electrical engineer. 


I have found authorities differ; even in the printing trade ! 
W. A. Clatworthy. 
Newcastle-on-Tyne, December 2181, 1908. 


Design of Continuons-Current Variable-Speed Motors. 


Letters from Messrs. Dodd and Hird, in your issues of the 
11th and 18th Dec. respectively, with reference to my article 
in the ELECTRICAL REVIEW of the 4th Dec., entitled Speed 
Variation of Continuous Current Motors by Shunt Con- 
trol," require comment. Mr. Dodd's remarks are applicable 
exclusively to motors designed on the basis of relying upon 
the magnetic fringe for revereing the current on the short- 
circuited coil. For motors designed on those lines he is 
quite right in asserting that factors other than the reactance 
voltage, and notably the distortion, affect the commuta- 
tion. But motors deeigned on those lines should not be 
used where speed variation by shunt control is required. 
For such work, motors operating with the brushes in the 
geometrical neutral point should be employed, and Mr. 
Dodd will admit that for such motors the magnitude of 
the reactance voltage and mechanical considerations consti- 
tute the determining factor as regards commutation. I 
endeavoured to make clear that, the lower the speed, the 
more nearly may such motors conform to the cheapest 
design, a8 determined from thermal considerations. Mr. 
Dodd will recognise the truth of this when he remembers 
that in the cases where he has designed very low-speed 
motors for special purposes, the magnitude of the reactance 
voltage with only moderate commutator sub-division has 
been so low as not to influence the choice of proportions, 
and thus has permitted him to proportion his motor for 
minimum cost, the thermal considerations, or considerations 
of regulation or efficiency, alone requiring to be taken into 
account. In very high-speed motors, on the contrary, no 
practicable amount of commutator sub-division suffices to 


bring the reactance voltage within de:irable limita, and 
proportions entailing expensive construction, and for other 
reasons than Those imposed by thermal considerations, have 
to be employed. | | 

Mr, Hird must admit that I have not deserved the charge 
of asserting that the limit of output of small motors 
depends on the sparking point only," when he remembers 


that the chief purpose of my article was to show the in- 


correctness of the prevailing notion that motore for variable 


by shunt control must, in order to be practicable from: 


e commutating standpoint, be several times larger than. 
motors for constant speed work at the lowest speed required- 
of the variable speed motor. This erroneons but widely- 
spread view was based upon the belief that otherwise there 
must be poor commutation at the higher speeds, а belief 
which it was the object of my article to dispel. 

I have in my article endeavoured to show when com- 
mutation would, and when it would not, impose limitations ; 
and I have shown that the lewer the speed, the more closely 
may the design approach the cheapest design from the 
thermal stendpoint, and that below certain speed limita 
which I endeavonred to roughly define, the limitations 
relate solely to thermal considerations, and occasionally to 
considerations of regulation and efficiency. | 

This certainly is а very different aseertion than that of 
which Mr. Hird accuses me. | 

Mr. Hird dreads the increased expenses to manufacturers 
which he states will attend the general adoption of the 
* geometrical neutral point" for the fixed brush position. 
I have shown in my article that for motors below certain 
‚Же there will be no increased expense, and bave stated 
that I consider it good engineering to encourage the use of 
any type of machine under the conditions for which it is 
inherently best adapted. | 

In the cases where continuous current motors must be used 
at speeds where, in spite of the best design, the commutation 
requirements necessitate electro-magnetic reversal of the cur- 
rent in the short-circuited оой, there is, of course, no longer 
any question of the “ geometrical neutral point.” But, 
wherever possible, lower speeds should be employed, and I 
note that, Mr. Hird appears to be in agreement, with me that 
the cost of commutating machinery increases but very slowly 


. with decreased speed. 


; | Н, М, Hobart. 
London, December 29th, 1908. 


[Will * E. M. F.,“ who has written to us on tlie Maxi- 
mum Demand System,” kindly send his name and address ? 
Our correspondents frequently forget that they must send 
both name and address ав evidence of good faith, before we 
can publish their communications.— Ens. E. R.] 


[INFORMATION WANTED.— We have received a further 
inquiry for the address of the makers of Dr. Timm’s patent 
electric furnace for assay work, and for particulars of 
the same,—Eps. E.R. | 


REVIEW. 


The Elements of Electrical Engineering. By Tyson SEWELL, 
A. I. E. E. London: Orosby Lockwood & Son. 1903. 
Price 78. 6d. 


This volume is intended to cover the whole ground of a 
first year's electrical engineering course, and is based upon 
courges of lectures given by the author. Starting first with 
Ohm's law, the author follows with chapters on unite and 
circuits. These are very clearly and intelligently written, 
and it is apparent that the author has a better grasp of this 
portion of the subject than is usually to be found in kindred 
books. 

Problems bearing upon the general principles involved 
are carefully worked out in detail in the various chapters. 
We suggest that on p. 39, in working out the “volt 
drop per yard" of a pair of cables at a given current 
density, the expression “ per yard run," or “ рег yard 
distance should be used instead of per yard " only. 


ES M ча I DRE RR — .- 
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In the everyday work of estimating the mistake frequently 
occurs of quoting for a yard of cable instead of for two yards, 
owing to the use of an indefinite or ambiguous expres- 
sion. 
In the three succeeding chapters the heating, magnetic, 


and chemical properties of the electric current are dealt with. 


In the first named, the difference between heat and tempera- 
ture is thoughtfully explained, and, generally speaking, 
correctly. There are, however, one or two little slips that 
have been overlooked. 

One occurs on p. 50. After explaining that a red-hot pin 
contains less heat than a kettle of boiling water, the author 
says: The reason why the pin has attained such a high 
temperature with so small a quantity of heat is that it con- 
tains а very small amount of material. Had the pin been 
twice as thick or twice as long, it would have required twice 
the quantity of heat to raise it to a red heat. Twice as 
thick ” should read © of twice the section.“ 

In the chapter on **'The Magnetisation of Iron," all the 
magnetic calculations for the field magnets of a two-pole 
upright dynamo are worked out, including the densities in 
the various parts of the magnet and air-gaps, and also the 
ampere-turns required for each part of the circuit, and in а 
later portion of the book the continuous-current dynamo is 
discussed at length. In fig. 139, p. 260, an armature core 
with & hexagonal hole for the shaft is shown. Such an 
armature might be found in а museum of antiquities. The 
type of end connections, too, is somewhat antiquated. 

The author would have done well to stick to general 
principles in this volume, leaving out all details/of manu- 
facture ;- the small amount of such information given - is 
apt to be rather misleading than otherwise, and in endeavour- 
ing to compress a great deal into ‘a minimum of space, both 
grammar and composition are occasionally sacrificed. Thus, 
for example: The outer circumference of the stampings are 
now commonly made with a large number of slots.” Апа 
again: Now the more cor.ductors we get on the armature, 
the smaller become the other factors which determine the 
E.M.F., and, therefore, the tendency is to make the number 
as large as ible from considerations of the maximum- 
allowable heating and armature reaction, and though in the 
case of mains (where the chief consideration is that of 
voltage drop), we allow a current density of 1,000 amperes 
per sq. in., we find the current density in most dynamo 
armatures virying between 1,800 to 2,500 amperes per 
aq. in., depending on the maximum allowable temperature 
rise at full load, which again depends on OR.” Not a very 
elegant sentence, even if accurate. : | 

The Admiralty temperature rise is given as ** 30? F. one 
minute from the time the machine has been stopped," 
whereas this shonld be ** within one minute of stopping "— 
a very different thing. The final rise allowed is 70° F., not 
30? F., a fact of which the author does not appear to be 
aware. | 
. The characteristic curve of a shunt dynamo (fig. 163) is 
a little out of date, and has been copied and re-copied from 
the oldest text-books on dynamos. . 

The last chapter is on “ Direct-Current Motors,” and, 
whilst fairly accurate, is not ini free from faulta, On 
p. 311 it is sought to prove that, by weakening the field 
10 per cent., the torque of a shunt-wound motor i8 increased 
by 46 per cent. The reasoning is somewhat curious. The 
motor armature is assumed to have an efficiency of 85 per 
cent., and to work at 500 volts. The anthor makes the 
back E.M.F. 15 per cent. less than the impressed E.M.F., 
thus assuming all the losses in the armature to be C?R losses. 
This assumption occurs in other parts of the same chapter. 

* Now, suppose we reduce N by 10 per cent., then we also 


reduce the back E.M.F. by 10. per cent., making it =: 


382-5 volte. 
** Now, the current in the first case— 
* _ 500—495 _ 75 
R в R 
and the current in the second case 
E— e _ 500 — 382-5 117.5 
R R R 
which is an increase of 56 per cent. Therefore, at the 
same speed, by weakening the field 10 per cent., we get an 
inerease in the torque of 56 per cent. due to the current in 


9 


-= 


3, 


the armature, minus 10 per cent. due to the decrease in the 
field strength, or a total increase in the torque of 46 per cent.” 

This is, of course, perfectly absurd, and the error is due 
to the author assuming the motor to run at a constant 
speed with a variable field. The extraordinary thing is, 
that he is discussing speed control by variation of the shunt 
resistance; but having got it into his head that the torque 
is increased as the field is weakened, he forgets for the 
moment that the speed has increased, making the back 
E.M.F. practically the same as before. For the same power 
exerted, the torque is, of course, less, not greater, at the 
increased speed, The same error is repeated on the last page 
of the book. 

The author discusses at some length the disadvantages of 
compound-wound motors, apparently unaware that in com- 
pound-wound motors, so-called, the series coils assist, not 
oppose, the shunt. Such a winding possesses considerable 
advantages for many purposes, | 

Arc and incandescent lamps, accumulators and measuring 
instruments are dealt. with, and apart from the last two 
chapters, where the author ventures a little beyond his depth, 
the book is one that can be recommended. 


[It is interesting to note that since the above was written 
a 2nd edition has been issued, to which we shall refer later.— 
Ens. E.R.] 


FIRE AT BRISTOL ELECTRICITY WORKS. 


W have received the following official communication 


from Mr. H. Faraday Proctor, city electrical engineer, 


to еш we are also indebted for the accompanying photo- 
pns :— 
i fire oocurred at the Temple Back Electricity Works, 
belonging to the Corporation of Bristol, on Wednesday even- 
ing (Dec. 28rd) at 5.15 p. m., resulting in the total destruction 
of the 2,000-volt high tension * Ferranti ” switchgear, and 
the roof and windows of the engine 
room. The exact spot at which the trouble commenced and 
the cause of the same cannot at present be ascertained. The 
machine switchboard, wattmeter switchboard, trunk feeders 
from the Avonbank electricity works, and the whole of the 
44 feeder panels were totally destroyed, as well as all the 
cables leading up to them from underground. Steps were 
immediately taken to shut off all current and shut down the 
boilers, The Fire Brigade were quickly on the scene, and 
the fire was soon got under control. The whole of the 
staff and employés immediately turned their attention to 
getting lighting on the premises to facilitate the carrying 
out of temporary work which was necessary. The Bristol 
Tramways and Carriage Co., Ltd., kindly volunteered to 
start up their St. George's station, which had been out of 
use for some considerable time, and also to run cables and 
supplement the continuous current supply if necessary. The 
Corporation availed themselves of the offer to the extent of 
some temporary arc lighting in the engine room, and the 
Tramway Co. supplied, erected and connected five arc lamps 
in the engine room, running cables from their Counterslip 
wer station close at hand. By the time this work was 
done, however, the continuous current supply of the Oor- 
poration was again in operation, the whole of the continuous 
current power consumers having energy available at 2.30 a.m. 
on Thursday morning, thus enabling the different news- 
papers, all of whom use electricity for printing purposes, 
get out their early editions. | 
Trunk cables from the Avonbank electricity works were 
joined across to the Clifton and Redland feeders outside the 
works, thus enabling the alternating-current supply in these 
districts to be started up at about the same hour. The new 
5-ampere arc lamps (365 in number) for lighting public 
thoroughfares in different districts being supplied from feeder 
pillars at different parts of the city from the continuous- 
current supply system, were in operation at about 2.30 a.m. 
on Thursday morning also. Many other arc lighting circuits 
were able to be started up shortly afterwards, the continuous- 
current switchboards and machinery being damaged to a 
much lesser extent than was the case with the high-tension 
gear. Line resistances and other controlling gear, being in 
a very wet condition from the liberal application of the hose 
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pipe, of oourse caused some trouble, 
but the bulk of the lighting was kept 
going after the hour above mentioned. 
А temporary distributing switchboard 
was at once put in hand, and to this 
were joined the trunk feeders from the 
Avonbank electricity works, and the 
whole of the distributing feeders con- 
necting the 60 or 70 sub-stations with 
the Temple Back works were joined up 
to this, joints having been made on all 
these cables in the street outside the 
works, This being done, all the feeders 
which were in proper conditioa were 
started up, the Clifton and Redland 
districts being switched off for this 
purpose, so that all might be put on 
together. The whole of the supply, 
both alternating and continuous, was 
in full working order by about 8 p.m. 
on Thursday evening. : 
Numberless telegrams and other 
messages offering assistance, and ex- 
pressing sympathy, were received from 
all parts of the kingdom. These have 
been too numerous to reply to during 
the extreme pressure of work, but 
gratitude is felt towards all those 
who thus expressed their feelings, and 
equally: во to those who have only 
refrained from doing so in case they 
should take up the time of those 
engaged in rectifying the troubles. 
| The engine-room roof and windows, 
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Тнв A.C. BWITCHBOABD AT TEMPLE BACK AFTER THE FIBRE. 


which were burnt out, were protected as early as possible, the 
whole roof being covered with tarpaulins, and the windows 
boarded up. Fortunately, there has been little wet weather 
since the accident, and this has greatly assisted in the work 
that has been necessary. g 


The whole of the staff and employés were kept hard. ab it 
during Wednesday night and until midnight on Thursday; 
and, in addition to those at present engaged in the works, 
some former assistants have most kindly come down to 
rendor assistance which, owing) to their. knowledge of the 
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details in the station, has proved most valuable. For 
tunately, some of the machines at the Temple Back works 
were left in such a condition that, in spite of the great 


volume of water that was poured upon them, they were able 


to be started up after being dried out by passing current 
through them. The boiler house and steam plant is all, 80 
far as can be ascertained, in working order, none of such 
plant во far having given any trouble. The difficulty to be 
coped with now is the finding of a switchboard which will 
really be reliable under similar conditions on a supply system 
of 2,000 volts alternating. 

Up to Saturday no meeting of the Electrical Committee 
was summoned, as Alderman George Pearson, the chairman, 
expressed the view that it was better to give the officials an 
absolutely free hand to deal with matters, rather than to take 
up their time by holding committee meetings, or by restricting 
their efforts in any other direction. This, of course, has 
greatly facilitated the expeditious restoration of the supply. 


BUSINESS NOTES. 


G. E. C. New Tumbler Switch.—The General Electric 
Oo, Ltd., of Queen Victoria Street, E.C., have designed an im- 
proved form of tumbler switch, which they are now putting on the 
market. The special feature about the switch is the increased 
length of break. When in the off position, the two contact 
pieces bave a break of practically 4 in., and owing to the spring 
being right at the back of che bridge instead of in the middle, as is 
usual in this class of switch, both these contacts have practically the 
same clearance ar. every other metal piece in the switch mechanism. 
The link motion is on the bottom side of handle, which is of the 
General Electric Co.'s lever type with the addition of a link under- 
neath. This link is so arranged that it gives to the tongue piece 
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positive action when switching off. 'The mechanical construction of 
the new switch is claimed to be simple yet reliable, and it has a very 
smooth action. Special precaution has been taken against breakage 
of the tongue piece, which in the older types is made up of brass- 
bound fibre. The tongue piece is now of one solid metal stamping, 
and thus a difficulty often experienced with former patterns is suc- 
ceesfally got rid of. Another improvement which is adopted in all 
the newer forms of tumbler switches is the provision of conical 
holes in the base through which to thread the insulated leads. The 
switch is mounted on the usual black or white China base, and the 
cover is of the fluted brass pattern. d 


Concert.—The annual Christmas concert given by the 
employés of the Robertson Electric Lamp Works took place on 
Baturday, December 19th, in the dining hall of the factory. A 
company. of over 800 assembled, and the concert was a great 
success in every way. The chair was taken by the m er, Mr. 
Wilson, and several of the directors, including the chairman, Mr. 


Hirst, were present. 


American Electrical Exports.—The value of the 
electrical appliances, including telephone and telegraph instruments, 
exported from the United States during October last amounted to 
£86,164 as compared with only £74,634 in the corresponding month 
of 1902. The total for the first ten months of 1903 is returned at 
£800,372, an increase of £110,916, as compared with the corre- 
sponding period of 1902. Turning now to the exports of American 
electrical machinery, these show a marked decline. For October 
last they only amounted to £82,691, contrasting with £135,524 in 
the same month a year ago, while for the ten months ending with 
October a total of only £857,710 is shown, this being a decline of 
со а. than. £157,644 as compared with the first ten months 


Bradford.—The Bradford Electrical Engineering Oo. has 
secured the contract for the electric lighting Installation of the 
Presbyterian Ohurch and Schools, | 


Electrical Wares Exported, 
Waux amome Окс. 238D, 1902. | WIE виріне Deo. 22np, 1903 


Adelaide Value £18 Adelaide .. Value £206 
Alexandria .. са i = 21 Alexandria .. РЯ vs .. 288 
Beira .. 26 s M .. 447 Amsterdam .. Sg ve .. ) 285 
Bomba X os Antwerp. Elec. fuses .. oe 235 


225 
826 Auckland ee oe es ee 355 
0 Bangkok vis Veo wd 50 
29 Batavia ^ m ёа ee 85 
70 Bombay. Teleg. mat. .. , 221 
21 Calcutta ee ee oe ee 571 
87 Ф ee ee 
64 


Buenos Ayres ; © 
Caloutta ee eo ee ee 4 
Саре T wm d 
a Teleg. mat. 

ChannelIslands .. vs 
Christiania. Teleg. wire 
Colombo .. “i А 


Delagoa Bay 5 5 «+ 10 | Colombo 45 
Durban oe ee ee ee 659 Durban * өө oe 0 1,019 
- Teleg. mat. .. 8,250 East London 95 ^ o5. 197 

„ Teleg. plant .. 9,107 | Gibraltar... В oe - 53 
East London ee ae .. 1,408 ʻi Elec. cable .. .. 1,219 
Flushing vs z NM 25 н Teleg. mat. 53 
Gibraltar ee ee ee е в 78 Grenada. Teleg. mat. os oes 16 
Halifax s P4 zs 22 Halifax. Elec.detonators  .. 23 
Hobart ids ә x .. 915 Hobart, Teleph. cable.. К 085 
Hong Kong'.. 88 id i 16 Jersey and Guernsey... sa 70 
Kure. Ships’ telegraph.. .. 140 Malta . we T ss аа 55 
Launceston.. 85 “© «s 11 Melbourne .. © - . . 152 
Lisbon “> a aie . 180 Nagasaki. Elec. lighting cable 240 
j Teleg. mat. .. 50 Otago.. ae es se a 72 

28 i "T vs 16 Perth. Elec cable se .. 1,430 

Mauritius. Teleg. mat. ux 72 » T ne m . . 194 
Melbourne .. s єз . 177 Port Elizabeth  .. ie .. 421 
Mombassa .. ss МА 15 Rio Janeiro.. à ке .. 108 
Montreal .. i5 a a 86 Rosario. Teleg. mat. .. .. 172 
Nagasaki i m се 81 Shanghai .. is se . 162 
New York .. a zx p in Singapore .. 54 


Ostend - T Sydney Ws : : : : y . 484 


Perth ee eo ee ee 106 Wellington Ф eo ee 40 
Port Elizabeth  .. ia . 288 248 Telephones . 1,268 
Rio de Janeiro oy аа 5 Yokohama .. ix "T ee 151 
Rotterdam. Teleg. wire МА 56 эз Teleg. cable .. 1,089 
Shanghai .. ix T .. 792 
Stockholm. Teleg. wire oe 174 
Sydney © ә vi . 767 
Trinidad  .. s ИА i^i 94 
Wellington. Teleg. wire .. 9,782 
A Teleph. mat. . 925 
Zanzibar Vs T oe 45 
Total . £17,885 Total oe £11,608 


Foreign Goods Transhipped. 
Calcutta. Elec. apprts... Value £18 | Durban. Elec. lamps .. Value £63 
Halifax. Elec. mat. .. 7 64 $i Elec. manfs. ; A 61 
Melbourne. Teleph. goods .. 67 | Tientsin. Elec. mat. s 81 


Total ia £169 £161 


Electrica] Wares Exported. 


WzxE ENDING Dec. 30тн,1902. | WIRE ENDING Deo, 29TH, 1903. 


Total .. #161 


— 


Amsterdam.  .. Value £40 | Adelaide . Value £60 
Bombay. Teleg. mat. .. .. 928 Amsterdam .. is is „ 12 
Bordeaux " à č 28 Bremen А T £s “+ 65 
Calcutta  .. 3 2,671 Calcutta 801 
Cape Town ks 4E0 Cape Town EM we .. 382 
ч Teleg. mat 1105 | Colombo .. .. .. .. 68 
Colombo “a c a 2 | Delagos Bay. Teleg. mat. ... 648 
Durban wie TIT . 18 | з 205tongteleg.poles  -- 
Fremantle .. we ае .. 975 Durban as ET 4 . . 1,802 
Madras s . 2 | „  Teleg. plant. ..  .. 3,278 
Melbourne .. ә we ae 18 East London "S vx e» 180 
Nagasaki s „ же 18 | .Fremantle .. we $5 oe 148 
Osaka.. ae E $3 .. 859 Hong Kong. A is n 85 
Penang. Elec.light cables .. 176 | Maceio sa T vx ss 49 
Perth „ жш. sn кк ALIS | North Atlantic. Teleg. cable .. 2,500 
Port Elizabeth .. 172 Penang Fa „ te ee 52 
Rio de Janeiro T s 21 Perth . sis sà T .. 280 
Singapore. Teleg. cable 82,670 | Port Elizabeth  .. T . 151 
Bydney ee oe ee 134 i Rio Janeiro oe eo ee ee 78 
i Rouen Ж 85 m .. 740 
‚ St. John's, N.B. .. T .. 121 
Shanghai ee es ee ee 56 
| Sydney  .. .. 01 
m Elec. light cable .. 9,020 
j Trieste ee x iod з 15 
Total T Total £18,910 


£40,959 


Foreign Goods Transhipped. 


Bremen. Elec. machinery. Value £168 
Lisbon. Elec. apparatus di 46 


Total ee ee £203 


Annual Dinners and Suppers. — The first annual 
dinner of the Ткввіои AND DISTBICT ELECTRICAL CONTRACTORS’ 
ASSOCIATION was held at West Hartlepool on Dec. 21st, Mr. Watson, 
of Stockton, presiding. Mr. J. Spence (Newcastle) submitted the 
toast of the '' Teeside Electrical Contractors’ Association,” stating 
that the object of that Association was to band themselves together 
to push forward electrical work of all classes, and to prevent 
that class of work called “jerry wiring.” He wished the 
Association every success, and assured them that the manu- 
facturers would always try to work harmoniousfy with them. 
Mr. Watson, in his reply, said that although the Association had not 
yet been quite a year in existence, it had as members half 
the electrical contractors in the district. It had done good work 
since it was organised, and they were anxious to get all the firms in, 
in order to strengthen their hands. They had been assisted very 
greatly by the corporations and manufacturers, and the National 
Association had recently signed certain agreements which would 
greatly benefit the trade in the future. Mr. Tattersall (Middles- 
brough) also responded. Mr. G. H. Prescott (West Hartlepool) 
treasurer of the Association, proposed the toast of “The Visitors,” 
and, in reply to Councillor Boanson, assured him that the object of 
the Association was not to run up prices nor to fight the workmen, 
but to further the cause of the electrical industry, and to ensure 
the turning out of better work. Mr. Friederichs, the Oorporation 
electrical engineer, who replied, commended the contractors for 
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combining to prevent a lot of bad work, which he had noticed had 
been going on, not in that town, but in other towns where he had 
been. He also supported Mr. Boanson’s remarks with regard to the 
education of apprentices and men. If they did that they would be 
helping along the industry perhaps more than they thought. 

The first annual dinner of the Manchester branch of Messrs. 
Drakes & GonRHAM, Lb., was held at the Clarence Hotel on Wednes- 
day last week, when about 60 of the staff, including а few guests, 
sat down. Mr. George Hamilton, the manager of the Manchester 
office, presided, and Mr. J. S. Foreman was in the vice-chair. 
Letters of regret from the directors of the company and others 
were read. Mr. H. W. Scutts, assistant manager in Manchester, 
gave the toast “ Drake & Gorham, Ltd.,” and Mr. Hamilton, in re- 
sponding for the company, reviewed the work of the past 
two years, complimenting the foremen and staff on the great 
progress made. He stated that over 25,000 incandescent lamps, 
many motors, generators and arc lamps, had been installed during 
that period. The toast of The Guests” was given by Mr. T. F. 
Allden. Mr. C. B. Handyside replied. The rest of the evening 
was given up to music. Mr. H. Dodsworth, one of the chief 
members of the outdoor staff, proposed a vote of thanks to the 
chairman, and the evening was brought to a close with а special vote 
of thanks to Mr. Foreman for organising the dinner, and to other 
members of the staff who had supported him. 

The second annual supper and smoking concert of the staff of 
Messrs. В. G. NicHorsox & Co., electrical engineers, of Manchester, 
was held recently at the Atlantic Restaurant, Cross Street, Man- 
chester. Mr. R. G. Nicholson presided, and there was a large 
attendance. The usual loyal toasts were proposed from the chair, 
and duly honoured. Mr. С. Н Montgomery proposed “ Success to 
the Firm of Messrs. R. G. Nicholson & Co.” Mr. R. G. Nicholson 
responded. | 


Catalogues and Calendars.—The Chemical Trade 
Journal has issued its calendar for 1904. 

The FonrsT City ELEOTRIO Co., of Manchester, is circulating a 
leaflet showing illustrations of rail jointe at Bury, Salford, Durban, 
Newcastle and Huddersfield, which have been bonded with Pro- 
tected " rail bonds. 

From MxssBs. KELVIN & James Warre, Ілтр., of Glasgow, we 
have received several illustrated liste describing the Kelvin combined 
S.R. ammeter and voltmeter, the Kelvin rail-bond testing set, and 
the Workshop Wheatstone bridge. | 

Mrssns. W. T. GLOVER & Co., Lro., of Trafford Park, following 
the excellent course adopted by them last year, have just issued а 
wall calendar for 1904 with contents which appeal directly to the 
mind of the electrical engineer. Every day in the year has its 
slip, and every slip has either its clipping from the remarks made 
by known electrical engineers in the course of pa or discussions 
atthe Institution meetings, or photographs of well-known electrical 
men. We should not like to anticipate for our readers the many 
surprises that are laid up for them as they daily strip off a slip 
in eager search for the day'e electrical text, so we will not review the 
contents in detail. Our destructive bump, however, has compelled 
us to strip our copy to pieces in order to write this notice, and after 
what we have seen we can safely say that the 1904 Calendar will be 
acceptable to the central station, works, and office engineer аз was 
that of 1903. . 

Once again we have been favoured by the Ввовн ELECTRICAL 
ENGINEERING Co. with copies of their vest-pocket diaries, which 
will be among our most constant companions during the coming year. 

A small price list of stretchless leather belting has come to hand 
from Mzssns. Н. F. CooKILL & Sons, Lro., of Cleckheaton. 

Mrssnus. CALLENDER'S CABLE AND Сонвтвосттон Co, LTD., 
have issued а catalogue (125 pp.) divided into eight sections, giving 
numerous drawings and particulars of their various feeder pillars 
and joint boxes, thus: — Section I. Standard lighting and tramway 
pillars; II. Callender-Ward network manholes; III. Mushroom 
type of network boxes; IV. Standard straight jointer boxes; V, 
Service boxes; VI. Dividing boxes; VII. House service fuse boxes; 
VIII. Frames and covers. In Section VII. are given particulars 
of the Callender-Ward fuse boxes, which are a totally new design, 
and are about to be placed on the market. We understand that the 
book contains & number of original designs which the company 
have recently introduced for their future standards, and which they 
hope to be in а position to stock in large quantities in the coming 
year for prompt delivery. 

The Union ELROTrRIO Co., Lro., of Queen Victoria Street, E. C., 
have sent us an advance copy of their list of E. V." pattern arc 
lampe, which are claimed to present considerable advantages over 
their old “ H. V." and "D. V." lamps. They have succeeded in 
making the lamp very small, and at the same time maintaining 
from 100 to 120 burning hours; and have also eliminated the net 
work and ash tray, which somewhat detracted from the 
advantages of their previous form of enclosed arc lamps. It is also 
claimed that a perfectly white and brilliant light is obtained. 
Every part is standard and interchangeable, and the case and all 
е are insulated from the circuit either by mica ог glass 

ends. 

MESSRS. GziPEL & Lancs have sent us one of their small pocket 
diaries for 1904. It is a convenient Lette's self-opening diary, 
containing a £1,000 railway or tramway accident insurance policy. 
Thereare also some useful engineering tables, which have been selected 
and arranged by Mr. Geipel. We would suggest that in next year’s 
edition the firm should leave the front cover without its gilded 
lettering; the diary might then stand a better chance of being 
employed by some who hardly care to make use of it with its 
present bold advertisement. 

A catalogue of insulators, in glass and porcelain, for voltages up 
to 100,000 volts, has come to hand from the Locke INSULATOR 
ManuracTUBING Co., of Victor, N.Y. 


Mn. James Henney, of Glasgow, is keeping his patent laminated 
leather beltings before the buyer by means of a desk calendar with 
monthly sheete, а complete calendar for the year 1904 being pasted 
on to the back for reference, as required. 

A very acceptable gift has reached us from the BRITISH ELECTRIC 
TRANSFORMER Co., LTD, of Hayes, іп the form of an exquisitely 
bound copy of our old and indispensable friend, Whitiaker’s 
Almanack for 1904. Some additional pages which have been bound 
in, give particulars respecting the company, some of ite customers 
among corporations and well-known firms, ite manufactory, with 
many excellent pictures showing the Berry transformer complete and 
in part, and the different departments at the works, also a 
photograph of a bank (4,825 н.р.) of 200-kw. two-phase 10,000-volt 
transformer sets which it recently supplied. Many a friend of the 
company will welcome a copy of the Berry-Whittaker at this time. 

A new price list has just been issued by ELECTRIC LIGHTING 
BoABDS, LTD., of 80, York Road, King's Cross, N. The system of 
lighting and illumination is well-known to our readers as the E. L. B. 
system, and we understand that during the last 18 months a large 
number of temporary installations for exhibitions, &., up to 5,000 
lights have been carried out. The Council is busy at the present 
time, and it is making а speciality of electric signs in various 
forms. The list contains several additional lines. 

Messrs. J. HALDEN & Co., of Manchester, have brought out а 
wall calendar with tesr-off monthly sheets, but we dare believe that 
the matter relating to the firm's addresses, &c., is во imposingly and 
largely displayed that the calendar matter is somewhat obscured. 

Type No. 78 switch fuses are particularised in the latest list 
issued by Messrs. E. F. Moy, Lr». 


Bankruptcy Proceedings.—A statement of the affairs 
of John Webster Nicholson Star, electrical engineer, 29, Grange 
Road, Dudley, has been issued by the Official Receiver. The state- 
ment shows the gross liabilities to be £319 10s. 1d., and the assets 
nil. The alleged causes of failure are bad debts, losses on contracta, 
the profits from the business being insufficient to meet business and 
personal expenses. The bankrupt is 53 years of age, and states that 
he commenced business about ten years ago as an electrical engineer, 
under the style of Webster, Nicholson & Co., with a capital of £90. 
In November, 1902, he disposed of the business to a limited liability 
company, and he has since been engaged as traveller for the company 
at a weekly salary of 30s. He states that he received no cash pay- 
ment for his interest in the business, but only 1,000 £1 shares in 
the company. These shares, which he now values at £50, have 
been deposited with his solicitor as security for costs to the amount 
of £70. The receiving order was made on the petition of the 
debtor’s banker, to whom he owed £73. At the date of the receiving 
order seven creditors had obtained judgment against him. 


Dissolutions and Liquidations.,—Creditors of the 
Northern Counties Traction Co., which is winding up voluntarily, 
should send particulars of their debts, &c., to the liquidator (Mr. 
W. C. Spencer, North John Street, Liverpool) by January 19th. 

Creditors of the Midland Telephone Press Agency should send 
particulars of debts, &c., to Mr. A. E. Winkles, 27, Icknield Street, 
Birmingham, by February 8th. 


Trade Announcements. —Mr. W. Н. Isherwood having 
left the firm of 8. Dixon & Son, Ltd., of Leeds, has commenced 
business under the style of W. H. Isherwood & Co., electrical and 
mechanical engineers, at Carlton Mills, Leeds, where he will manu- 
facture switchboards, main switcbes and tram way requisites. 

Messrs. Е. A. Robinson & Co., of 54, Old Broad Street, E. C., have 
taken into partnership Mr. M. H. Butcher, M. I. M. E., A. M. I. L. E., 
and Mr. A. E. T. Lees, M. I. C. E., who have been connected with the 
business for many years. 

Mr. Robert Robson, of 5, St. Mary's Place, Newcastle-on-Tyne, 
has taken into partnership Mr. Arthur C. Coleman, his manager. 
The name of the business in future will be Robson & Coleman, 
electrical engineers, the address remaining as heretofore. 

The offices of the British Mica Co., Ltd., have been removed to 
the factory at Lebanon Road Works, Wandsworth, 8.W., and all 
communications should be sent to that address. 

The name of the British Accumulator Co., of 15, Victoria Street, 
S. W., has been altered to the British Accumulator Co., Lid. 

The Union Oable Co., Ltd., have appointed Messrs. Palmer and 
Taylor, 50, Wellington Street, Glasgow, as their sole representatives 
in Scotland for electric cables and wires. A considerable stock will 
be held. 


Ferranti, Ltd.—We are asked to state that, from 
January lst, 1904, the sales administration of the company's meter 
department will be conducted from Donington House, Norfolk 
Street, W. C., by Mr. F. Barnes Spencer, M. I. E. E., as representing 
this branch of the company's manufactures. Both the continuous 
and alternating current ty pes of meter are now entirely standardised 
for all sizes, and are manufactured throughout at the company's 
works, Hoilinwood, Lancashire. 


Books Received.— Science Abstracts," Parts А and B. 
Vol. vi., part 12. London: E. and F. N. Spon, Ltd. 18. 6d. each net. 


" Proceedings of the Physical Society of London," December, 
1903. London: Taylor & Francis. 


Accumulator Factories.—We have received a copy of 
the Home Осе regulations which come into force on January lat 
respecting factory and workshop conditions governing the manu- 
facture of electric accumulators. Copies may be obtained from 
Messrs. Eyre & Spottiswoode, the Government publishers, for one 
penny. 
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CHRISTCHURCH ELECTRICITY WORKS. 


"Tus town of Christchurch, though it is quite overshadowed 
by its modern neighbour Bournemouth, has, with its Priory 
Church, its High Street and general air of antiquity, 
not to mention its famed salmon fishery, attractions not to 
be overlooked by anyone in search of a quiet life. 

But its tranquillity has recently been disturbed by a 
modern spirit. Shortly the town will be connected to 
Bournemouth by a line of electric tramways which is to be 
constructed by the Corporation of the latter town. Already 
itis provided by the Bournemouth and Poole Electricity 
Supply Co., Ltd.; with an electric works very completely 
equipped. 

This company, with the assent of the Christchurch 
Corporation, obtained a provisional order in 1900, for, 
among other neighbouring districts, those of Christchurch 
and Southbourne, and decided to supply these areas from a 
new station rather than from their electric light and power 
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hardness to 3? in a Desrumaux automatic water softener. 
Thence it gravitates to a cast-iron tank of 6,000 gallons 
capacity placed over the feed pumps in the boiler house. 
The feed pumps installed are a Weir steam pump of а capa- 
city of 1,000 gallons per hour, and an electrically-driven 
variable throw pump of 600 gallons capacity per hour, made 
by Messrs. Mather & Platt, Ltd. In this latter pump the 
three barrels are arranged radially to the main shaft, and the 
plungers are driven from one crank pin carried eccentrically 
on а disc fitting into а recess in the end of the shaft, the 
recess itself being eccentric to the shaft. ^ By means of 
gearing, which may be operated while the motor is running, 
the disc is rotated in its recess, and the throw of the crank 
pin varied from zero to maximum. The motor is thus 
kept running at a constant speed and high efficiency on all 
oads, 

The water passes to the boiler through a Green econo- 


GENERAL VW or ENarwE Room. 


station at Bourne Valley, on the other side of Bourne- 
month. . 

An excellent site with good foundations and water supply 
was secured near the centre of Christchurch, and on it have 
been erected substantial buildings in Bridgwater brick with 
Purbeck stone facings. The buildings were designed by 
Mr. А. G. Ware, M. S.A., of Bournemouth, acting in con- 
junction with the company's chief engineer, Mr. E. Ll. 
Ingram, M.I.E.E., who has been responsible for the speci- 
fication and construction of the works throughout. The 
buildings were erected by Messrs. Wm. Hoare & Sons, of 
Bournemouth; they comprise engine and boiler house, 
battery room, offices, stores, &c., and are constructed to allow 
of extensions with the minimum of disturbance. The 
chimney, of circular section, was built in segmental Bridge- 
water bricks by the contractors for the main building, and 
is 110 ft. high x 5 ft. 6 in. internal diameter at the top. 

Following the natural order of processes through the 
Works, the town’s water is first reduced from about 24° of 


miser of 96 tubes, and a Beck hot-water meter. The econo- 
miser setting is arranged so that the number of tubes may 
be doubled without alteration. The feed pipe range is 
duplicated throughout, and is of lap-welded mild steel with 
solid welded steel flanges. 

The water i8 evaporated in two Babcock & Wilcox water- 
tube boilers, each of 1,426 sq. ft. of heating surface, and 
fitted with superheaters. The working pressure is 150 lbs, 
рег sq. iu., and the steam temperature, 500° F. All the 
boiler fittings and high pressure stop valves are of Messrs, 
J. Hopkinson & Sons' make. The boiler house is 42 ft. 6 in. 
wide, 57 ft. long, and 23 ft. high to the roof plates, and has 
room for another pair of boilers. The coal bunkers, opening 
into the boiler house, have a capacity of 75 tons. The 
steam pipes, like the feed pipes, are of lap-welded mild steel 
with solid welded flanges, and with the exhaust pipes were 
supplied and erected by Messrs. Thomas Piggott & Co., 
Ltd. 


The engine room is of the same length and height as the 
F 
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boiler house, and 
30 ft. 9 in. wide. 
In it are at present 
installed two 
Belliss-Siemens 
steam dynamos, 
each of 100 Kw. 
capacity, running 
at 450 r.p.m. By 
means of a by-pass 
valve operated by 
hand, an overload 
of 25 per cent. can 
be obtained for one 
hour. The plant 
was supplied by 
Messrs. Belliss and 
Morcom, Ltd., the 
engines being of 
their well-known 
type, and the dy- 
namos having four 
poles, and giving 
500 to 550 volts 
either as compound 
or shunt-wound 
machines for sup- 
plying power both 
for lighting and 
traction. In con- 
nection with the 
lighting supply, two 
motor balancers are 
provided, each of 
25 KW. capacity. 
These machines 
were installed by 
the Brush Electrical 
Engineéring Co., 
Ltd., and are fitted 
with Empire roller 
bearings. They 
answer several pur- 
poses, working with 
steam dynamos as 
balancers on the 


Main DIGHTING AND Traction SWITCHBOARD. 


lighting system, the motor not excited, or, with the motor 
driven from the traction bus-bars, running as generators 
on the “day load," or, again, both as generators and 


balancers assisting 
the main lighting 
machines over the 
peak of the load. 
The roller bearings 
are fitted with a 
view to obtaining 
the highest possible 
efficiency while run- 
ning for long hours 
on a light load. 

The condensing 
plant is below the 
floor level, and is 
of capacity to deal 
with the exhaust 
steam of the two 
engines erected, and 
of a third for which 
space i8 provided in 
the engine room. It 
includes а Holden 
and Brooke oil 
separator and auto- 
matic discharge 
trap. The air 
pump is electrically 
driven through 
worm gearing run- 
ning in an oil bath. 
Messrs. Belliss and 
Morcom were the 
contractors for the 
plant. Circuleting 
water is supplied 
from the River 
Avon by two elec- 
trically-driven 5-in. 
centritugal pumps 
made by Messrs. 
W. H. Allen, Sons 
and Co. 

The battery, 
erected in single 
tier in a battery 
room over the 


EXTERIOR OF Онвізтонсвон ÉLEOTRIOITY Works. 


М№Мивмвт Lamp COLUMN: CHRISTOHUROH PUBLIO LIGHTING. 
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offices, consiste of 244 Tudor cells in glass boxes, giving 
a discharge of 175 amperes for one hour. The battery room 
18 spacious and well lighted, and is approached from the 
switchboard gallery. The charge and discharge of the 
battery, which is intended primarily for use on the traction 
bus-bars, is regulated by a 
Highfield booster—a 
machine too well known to 
require further description 
here. 

The switchboard is built 
up of enamelled slate panels 
extending the full width of 
the engine room, and is 
placed on a gallery reached 
from the engine room floor 
by a flight of iron stairs. 
It contains the following 
panels, taken in order from 
right to left, viz.: Three 
traction feeder panels, motor 
panel, three dynamo panela, : 
main instrument panel, | | 
middle wire panel, two 
balancer panels, and three 
lighting feeder panels. 
There are in addition a 
Board of Trade and a battery 
and booster panel, and 
several blank panels for 
future use. The con- 
tractors for the switch- 
board were Messrs. The British .Thomson-Houston Com- 
рапу, Limited, and, with the exception of the recording 
instruments and earth switch, all the fittings are of their 
own make. | | 
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A NEW ELECTRICZCRANE. 


THE crane illustrated in the accompanying figures is one of 
& number constructed by the Gesellschaft für Elektrische 
Industrie, of Karlsruhe, for the construction of ships, the 
erection of buildings, &c., and has been recently employed in 
the erection of а barracks in Brussels. The special features 
of this type of crane are its great size, power and rapidity of 
working, its safety in operation, and the ease with which it 


MzaonHANISM OF ELECTRIC CRANE. 


can be erected and dismounted. The building in question 
was 23 m. high and 200 m. long. 
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PLAN OF CHRISTCHURCH ELEcTRICITY WORKS. 


wotks, with the exception of the circulating pump house, 


which is down by the river. 

Distributing mains on the three-wire system, consisting 
partly of Glover's paper-insulated and partly of Callender's 
vulcanised bitumen-insulated cables, both makes without lead 

sheathing and laid in the 

Howard Conduit Co.'s as- 

[com umes | phaltictroughing, have been 
laid in 74 miles of streets 

in Christchurch and South- 
bourne. The feeder, 1 } miles 

| long to the latter district, 
| is а three-core paper-insu- 
lated  lead-covered cable 
drawn into stoneware con- 
duite. The pressure across 

the “ outers ” of the three- 
wire system is 500 volts, 

| aud the“ declared pressure" 
250 volta. This pressure was 
chosen as being the most eco- 
nomical in copper, and best 


BOILER HOUSE 


ETT трт І snited to а station supplying 

5 | Æ ‚Ж \ also power for tramways. 
ав Шиа g | | The supply company has 
eS Becured & contract for the 


ENGINE ROOM 


public lighting of the 
Borough of Christchurch for 
a minimum period of five 
years, and for this purpose 
65 Nernst lamps of 84 С.Р. 
and 44 of 42 C. P. have been 
installed. "The supply from Christchurch station was begun 
in June last, and at the present time there are the equivalent 
of 1,500 lamps of 8 с.р. connected to the mains. 

Mr. G. O. Nevile acted as the clerk of the works during 
construction, and Mr. J. E. Walley is the company's engi- 
neer resident in Christchurch. | 
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ELEOTRIO CRANE AT WORK. 


The crane is equipped with three motors, and is capable 
of raising a load of 10 tons to а height of 23:9.m.. It runs 
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upon a track of 3:25 m. gauge, and has а maximum width 
of 3:85 m., the latter dimension having been kept as small 
ав possible on account of the narrowness of the street, 

. The crane can raise the full load of 10 tons at а speed of 
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The crane, which can be shortened if desired to suit lower 
buildings, is provided with automatic devices to prevent 
over-winding and over-loading. 

As electric power is now available almost everywhere— 
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SrmuENS-GnAFTON- ELEOTRIO TRAVELLING CRANE FOR THE ADMIRALTY PrEB, Doves. (See p. 23.) 


5 m. per minute, while small loads—up to 3 tons—are raised 
at 17:5 m. per minute. Special attention was given to the 
arrangement of the travelling gear, as the running wheels 
could not be axially connected together. 

. The crane is handled by one man, situated on a platform 
3 5 m. above the ground level; all the controlling gear is 
mounted on this platform, within easy reach. A second 
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SIBMENS-GRAFTON ELECTRIC WHARF CRANE SUPPLIED FOR THE ADMIRALTY PIER, DOVER. 


platform at a height of about 15 m., surrounded by a hand- 
rail, provides for the surveillance of the work, and for the 
transmission of orders to the driver when placing very large 


stones at great heights, 


often more easily than other sources of motive power—it is 
possible that cranes of this kind may come into general use 
for the handling of large loads with speed and facility. At 
any rate, this departure shows a great advance over the 
ordinary practice in this.country, of erecting a huge derrick 
in the middle of a new building site, and mounting a steam 
crane on the top of it—boiler and all! Even if a separate 
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(See р. 23.) 


generating plant had to be put down on the site, there 
would be many advantages resulting; power would be 


available at cheap rates over the whole of the works, as 


well as for lighting and electric welding, and much time 
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would be saved both in commencing and in completing the 
work of erection. 

It must be admitted that builders апа others engaged in 
similar work are not as yet fully awake to the enotmous 
scope of electricity in aiding their operations. 


THE ELECTRIC CRANES AT ADMIRALTY 
PIER, DOVER. 


Two electrically-driven jib cranes were some little time ago 
erected on the Admiralty Pier, Dover, with the object of 
facilitating and accelerating the transhipment of passengers’ 
baggage, mails and express parcels, to and from trains and 
Channel steamers ; they were designed to lift the goods in 
boxes or crates of a gross weight not exceeding 81 tons, 
and are shown in the illustrations which appear on the 
opposite page. 

One of the cranes has been erected on No. 8 East Land- 
ing Stage of the Pier, and the other has been erected at 
No. 1 West Landing Stage above the parapet of the Pier. 

Each crane is constructed for lifting à maximum load not 
exceeding 4 tons at & maximum radius of 55 ft., and slewing 
or travelling with these loads suspended from the jib in any 
position without being blocked or clipped to the rails. 

The cranes are fitted with four motions, viz., hoisting, 
slewing, derricking and travelling ; the radius is variable up 
to а maximum of 55 ft., and the jib (which is construeted 
specially light so as to offer little resistance to the wind 
pressure) meaaures 60 ft. centres in length. The gauge of 


the rails is 10 ft., and the total net weight of each crane in 


working order is 58 tons. 

The cranes were constructed to the general specification 
drawn up by the engineer of the Dover Harbour Board, Mr. 
А. T. Walmisley, M.I.C.E., Messrs. Preece & Cardew, of 
Westminster, being the consulting electrical engineers. 

The cranes were constructed and the details of the 
mechanism set out by Messrs. Grafton & Co., of Vulcan 
Works, Bedford, and Messrs. Siemens Bros. & Co., Ltd., 
supplied the electrical equipment. 

The framework of the cranes is of a simple kind, and 
of Siemens-Martin mild steel ; the whole of the gearing is in 
steel, the quick working gearing being machine cut. The 
current is supplied by the Dover Electricity Supply Co., Ltd., 
from 500-volt tramway generators. 

The motors are series wound, and there are two on each 
crane :— Hoisting motor giving 37 B. H.P. at 420 revolutions 
per minute; slewing motor giving 18 B.H.P. at 310 
revolutions per minute, The latter operates also the 
derricking and travelling motions. 

As the cranes are in an exposed position, special provision 
has been made for slewing against the wind, the motors pro- 
vided being of greater power than would be necessary under 
ordinary conditions. 

Two brakes are fitted to the hoisting gear, one being 
automatic and worked by an electric magnet, aud во 
arranged that the act of switching off current after hoisting 
applies the brake, and vice versa. The second, or emergency, 
brake is operated by the driver’s foot, and is capable of 
arresting the falling test load. 


The controller is of the Universal type, the direction of | 


hook and load following the direction of the driver's hand, 
e.g., if the lever is raised, the crane hoists, and so on. 

The speeds of the various motions are as follows :—Hoist- 
ing, full load at 120 ft. per minute; lighter loads at pro- 
portionally greater speeds. Slewing, with full load, one 
complete turn of crane 350 ft. travel of jib head in 40 
seconda; slewing, empty, 2 revolutions of crane per 
minute; derricking, from maximum to minimum radius in 
1 minute ; travelling, 100 ft. per minute. | 
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BUSINESS NOTES. 


(Continued from page 18.) 


Easton & Co., Ltd.—A meeting of creditors of this 
compary was held at the Guildhall Tavern, E. C., on Tuesday last, 
December 29th. The summary of the statement of affairs submitted 
to the meeting by Mr. W. В. Peat, the liquidator, shows a deficiency 


of £125,307. "The total assets charged as security for debenture 
stock, and the B" debentures, amount to £224 521, but these classes 
and interest stand at £226,250, 30 that there is a deficiency of assets 
(subject to realisation and costs of liquidation) to meet the claims 
of the “В” holders of £1,729. The unsecured creditors are 
£23,554, and the shareholders' capital £100,025. 


Toronto (Canada).—A new company, the Stark T., L. 
and P.M. System, Ltd., (telephone, light and power), capital 
$1,000,000, has been formed in Toronto, Canada, to take over the 
Humber Light and Power Co., Ltd., at Toronto Junction. The new 
company will operate the Stark patents, whereby telegraph, tele- 
phone, light and power service is furnished from the one plant and 
over the same circuit. It will greatly inorease the Humber 
Light and Power Co.’s plant, and will immediately commence 
installing a telephone service in Toronto Junction, for which town 
it has received the franchise. 


Motor-Car Industry.—The Avw/occr has compiled some 
tables showing that the number of cars exported from this country 
during the 11 months ended November last was 814, against 331 
during the corresponding period of 1902, while the value of the 
vehicles was £289,307 for 1903, against £138,748 for 1902. The 
number of cars imported has also increased from 3,577 during the 
11 months of 1902, to 5,892 in 1903, and the value of imported cars 
has increased from £1,041,091 for 1902, to £1,901,356 for 1903, this 
increase being mainly due to the inability of the English manu- 
facturers to supply the great demand that has arisen. | 


Electrical Exhibition at Warsaw.—An electrical 
exhibition is to be held at Warsaw from May to Beptember, 1904, 
Foreign exhibitors are invited to take part in the exhibition, which 
will include a special section for new electrical inventions. Exhibits 
will be admitted free of duty. All communications should be 
addressed to the Committee, Philharmonia Building, Moniuszki 
Street, Warsaw. 


South Lancashire Electric Traction and Power 
Co., Ltd.—The case of Forwood v. the South Lancashire Electric 
Traction and Power Co., Ltd., came before Vice-Chancellor Hall, 
in the Lancashire Chancery Court, Manchester, last week. Ata 
previous hearing the Vice-Chancellor had ruled that certain reso- 
lutions passed by the company authorising the issue of further 
mortgage debentures to the amount of £600,000, to rank in priority 
with respect to the present first mortgage debentures, were valid. 
A question was now raised by Mr. Stuart Deacon, on behalf of the 
existing debenture holders, as to whether among the assets charged 
by the new issue, were incladed certain policies of insurance which 
were mentioned in the trust deed as having been effected for the 
purpose of redeeming the old debentures. The new stock had not 
been issued. The point was of importance, because the company 
wished to know whether the policies were part of the security that 
could be offered to the new debenture holders. On behalf of the 
company it was argued by Mr. Rotch that the policies were 
certainly included in the other assets. The Vice-Chancellor said 
that it raised a very serious question. He doubted whether the 
debenture holders would have passed the resolution if they had - 
known that the policics were to be included. The policies were 
redeemable on the very day on which the existing debentures were 
repayable. He directed that the matter should stand over until 
the first sitting of the Court at Liverpool. 


— . 


ELECTRIC LIGHT AND POWER NOTES. 


Atalanta, Ga., .U.S.A.—The Atalanta Water апа 
Electric Power Co. are constructing А masonry dam across the 
Chattahoochee River, and by the middle of next year they will 
have in operation an 11, 000-E. . generating plant for lighting and 
power purposes, half of the power has been already engaged in 
advance by newly-established enterprises. The present power 
represents 45,000 Kw., and the company contemplate a still further 
addition to their plant. 


Barking.—The U.D.C. has decided not to entertain an 
offer from the Empire Electric Light and Power Co., Ltd., for the 
leasing of the E.L. and tramway undertakings for a period of 21 
years. 

Beckenham.—The U. D. C. has decided to take counsel’s 
opinion on the question of liability of the Counc to pay income- 
tax on the E L. undertaking, which has so far yielded no profit. 
The Commissioners of Inland Revenue claim £187. 


Beeston.—The Derbyshire and Nottinghamshire Electric 


‘Power Co. has informed the T.C. that the cost of the necessary plant 


for the lighting of the town would be about £4,250, and that it 
ig willing to enter into an agreement with the T.C. to supply it 
with energy in bulk, the minimum being 100,000 units per annum at 
14d. per unit, which would bo distributed to consumers at 444. for 
lighting, and 2d. to 24d. for power. 


Bishop Auckland.—Application has been made to the 
Board of Trade by the Urban Electrio Supply Co. to amend the 
Bishop Auckland Electric Lighting Order, of 1900, by aubstituting 
the County of Durham Electrical Power Distribution Co., Ltd., of 
Donington House, W.U., and by amending the sections relating to 
purchase and method of charging. 


Bispham, — The Lighting Committee contemplates 


approaching the Tramway Co. with a view to getting отег зай 
cables taken into the village for the purpose of street, lighting. 
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Bristol,— Electricity users in the Bristol area experienced 
an unpleasant shock on the evening of December 23rd last, when 
the electric supply throughout the city failed, through a fire at the 
Temple Back generating station. Early on the following day a 
partial supply was again available from the new Avonbank station, 
and during the day the supply gradually assumed the normal 
оао The matter is referred to in detailelsewhere in our 
columns. 


Chippenham.—Ata meeting of the Ratepayers’ Protection 
Association & resolution was unanimously passed expressing the 
opinion that if a prov. order were granted, the Corporation should 
neither itself undertake an electrio lighting scheme nor provide 
public money in order to enable any private company to do so. 


Coventry.—The T.C. has adopted the recommendation 
of the E.L. Committee to apply to the L.G.B. for sanction to 
borrow £31,575 for the extensions provided for in Mr. Jeckell'e 
report. Sanction has already been obtained for the spending of 
£38,676, part of an expenditure of £75,000 recommended by Mr. 
Jeckell in 1902. 

The report, as drawn up а short time аро by the electrical 
engineer, provides ifor an expenditure to the amount for which 
sanction is to be obtained as fo оез :— 


Mains.. ~ ee ee ee ee oe ee ee es £12,000 
New sub-stations зэ ee ee ee ee oes 2,000 
Transformers ics ate as P d Р 8,000 
Services to consumers, with meters, e, T 8,000 
New generating plant .. © os vs s ee 11,575 

Total .. .. £81,575 


The capital then spent will be as follows :— 


Capital spent up to March 31st, 1901 #2 ke 
Capital spent from April 1st, 1901, to present time 
Owing on contracts already carried out E 


eo £75,818 
.. 27,509 
2.511 


Extensions now in progress .. ae = se ө» 8, 

Extensions probable in next two years. va eo 81,875 

Extensions in succeeding year or two се ee 14, 
Total .. . . £150,064 ` 


The £2,000 spent, and the £5,000 asked for, in connection with 
the hiring out of motors, is not taken into account, as the hire of 
these provides the interest and isinking fund on the capital spent. 
About 500 н.р. of motors has been connected during the last 
twelve montbs, and orders for 200 E.. more have been received, 
consumers finding that electric driving is cheaper and more con- 
venient than gas engines. The capital in July, 1901, was £75,813, 
and the earning capacity of the station 350 xw., and the cost per 
unit 312d. At the present time the capital is £114,489, the earning 
capacity 900 xw., and the cost 1:82d. per unit. When the extensions 
are completed, the capital will be £150,000, the earning capacity 
1,500 KW., and the cost per unit 1:44d., saving thereby on the cost 
in 1901, 1 68d. per unit., 


Dunfermline.—Negotiations have been opened between 
the Fife Electric Power Co. and the T.O. with а view to the intro- 
duction of electricity to the burgh. No arrangement has yet been 
made, but it is stated that the company is prepared to establish 
a generating station at a point near the town and supply electricity 
in bulk to the Corporation. 


Dorchester.—The E.L. Committee of the Corporation 
is negotiating for the leasing of its prov. order to а private 
company. 


Dursley.—The T.C. has received application from the 
Gloucestershire Electric Power Co. for its consent to the granting 
of a prov. order for electric lighting of the Council's area. 


East Ham.—A L. G. B. inquiry was held on December 
22nd relative to the application of the U.D.C. to raise a loan of 
£15,000 for E. L. purposes. Mr. W. C. Ullman, the electrical engi- 
neer, stated that in order to meet next winter's load it was abso- 
lutely necessary to make considerable additions to the generating 
plant, and it was proposed to erect one 750-Kw. direct-coupled 
engine and generator and а motor-generetor-balancer set. 
Two additional boilers, a 1,000. 1 р. condenser, and a 3,000-gallon 
capacity heater and detartariser were also required, while the 
switchboard would have to be extended. "There was no opposition. 


Elgin, N.B.—Mr. D. J. Russell Duncan has prepared a 
scheme for the consideration of the T.C., for the lighting of the 
district. He suggests that the source of power should be the River 
Lossie, and that a dam should be constructed at Little Ess. The 
proposed plant includes two  turbo-generators for supplying 
three-phase н.т. alternating current at 5,000 volts. The water 
volume is estimated at 1,630 cb. ft. per minute, and there would 
be sufficient power to more than maintain 60 arc and 10,000 8-c P. 
incandescent lamps. 


EIy.— The U.D.C. has resolved to support the Southern 
District Electricity Corporation in applying for powers to light its 
area, subject to certain conditions. 


Exeter.—The Heavitree District Council wrote stating 
that it would be prepared to consider any terms which the T.C. 
might suggest for the lighting of Heavitree by electricity, 


Glasgow.—The Electricity Sub-Committee has received 
deputations from the burghs of Pollokshaws and Ruthengen in 
connection with the proposal that Glasgow should take over the 
electric lighting orders granted to these authorities. 


Gravesend.—Northfleet U. D. C., being anxious to farm 
its E L. order, has again approached tke Gravesend T.O. on the 
matter. The latter has replied that it is unable to make any offer 
to acquire the order, but might be prepared to supply energy in 
bulk upon terms to be arranged. 


Ham.—The Electric Lighting Co. has informed the 


U. D. C. that it will charge consumers at Ham exactly the same 


prices as in the rest of the district, viz. :—Maximum demand system, 
7d. per unit for the first hour and 3d. afterwarde, with an option of 
а flat rate of 6d. ; for public lighting 24d. per unit. 


Johnstone.—A deputation from the Clyde Valley 
Electric Power Co. has had a conference with the T.C. in regard to 
the company's application for a prov. order to proceed with the 
scheme for fighting the town. The company has already authority 
to provide electrical power, and now wants powers for lighting. 


Kilmalcolm, N.B.—The inauguration of the electric 
light took place 24th ult. In May last а prov. order for the 
lighting of the town was obtained by the Kilmalcolm Electric 
Lighting Co., and about three miles of mains have been laid. The 
plant comprises one engine and two generators and a battery of 
accumulators installed in a corrugated iron building. Feed water 
is supplied from a stream flowing past the station. Energy is to be 
supplied to consumers at 6d. per unit. The resident engineer is 
Mr. James Brown. 


Kimberley.—It was stated at a meeting of the T.C. a 
short time ago that the foundations of the electrical power station 
building, which was only recently erected, were giving way. The 
De Beers Co. state that they will be unable to supply the town with 
energy for another three months, and it is therefore expected that 
the supply would not be available before June at the earliest. 


Kingston-upon-Thames.—The U. D. C. has resolved to 
apply to the L.G.B. for sanction to provide additional plant for the 
lighting of the infirmaries, &c., and also for the provision of machine 
tools for the electricity works. The question of defraying the cost 
of the work, about £1,400, has been referred to Committee. 


Lancaster.—The Town Council is spending £300 on 


new arc lampsat Skerton. 


Leicester.—A L.G.B. inquiry has been held into the 
application of the T.C. to borrow £100,000 for electric lighting 
purposes. The total capital expended up to the present time is 
£173,982. 


Liversedge.—The U.D.C. has received from the B. of T. 
a notification to the effect that the question of the revocation of the 
E.L. order will be deferred for a year. 


London.—FuLHAM.— The B.C. has sanctioned the con- 
struction of three more sub- stations, at an estimated cost of £1,800; 
also an extension of the mains along Crabtree Lane, at a cost of 
about £1,000. 

Mr. A. J. Fuller, the borough electrical engineer, is preparing a 
special report dealing with the conversion of the whole of the side 
street lighting from gas to electric incandescent lighting, and pro- 
bably a trial will be made of some 200 or 300 lamps. The weekly 
output has more than doubled itself in comparison with the cor- 
responding period of last year, and since March last the consumers 
have increased from 650 to 1,020. The motor load of 40 н.р. at the 
beginning of March last has increased to 300 H. P. 

STEPNEY.—The Finance Committee of the B.C. will, at the next 
meeting of that body, bring up an important report with reference 
to the electrical undertaking of the Council. In order to cope 
with the anticipated demands for next winter it is necessary to at 
once extend the installation. The expenditure of а sum of £78,200 
is involved. 

MARYLEBONE.—The Mayor has convened a public meeting for 
the 19th inst, to consider the question of promoting a Bill in 
the eneuing Parliamentary session enabling the B.C. to raise a loan 
for the completion of the purchase of the Marylebone undertaking 
of the Metropolitan Electric Supply Co., and for the provision of 
а new generating station admitting of a direct supply and of a self- 
contained system. 

BROMPTON AND KENSINGTON.—The report of the preliminary 
B. of T. inquiry into the cause of the explosion of two cast-iron 
tee-pieces at the company's works in August last, states that the cir- 
cumstances point to water-hammer action, set up by the presence of 
water in the pipes of a lower temperature than the steam that was 
admitted into them before the explosion occurred. One of the 
drain valves was found to be shut and the other choked. 


Maidstone.—The T.C. has made the following additions 
to the tariffs in force for daylight supply of energy to coneumers 
not requiring а supply during October and February from 5.30 p.m. 
to 8 p. m., November and January between 5 p.m. and 8 p. m., and 


December between 4.30 p.m. and 8 p.m.:—Supply at 1d. per unit, . 


with £1 per annum for rental and winding of time switch. 


Manchester.—Some figures presented to the Electricity 
Committee recently, show the progress which is being made 
in the supply of energy. The total output from the stations 
within the city, during the four weeks ended December 19th was 
3,606,372 units, as against 2,539,368 for the corresponding period of 
1902—an increase of 1,067,004 units, or 42 per cent. There appears 
to be little doubt that the estimated output for 1903, viz., 27,500,000 
units, will be realised. 


— — — 
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Melbourne.—The electric light department of the City 
Council shows the following results for the past few years :— 


Capital Available for interest Carried to 
expenditure. and sinking fund. reserves, 
1897 ee 2105, 218 £8,122 £8,918 
1898 104,592 6,854 2,591 
1899 108,640 9,495 5,149 
(Sinking fund raised from 23 to 8 per cent.) 
1900 .. 119,408 12,081 7,585 
19011 204,051 11,285 6,686 
1902 oe ee 969,425 2,684 — 
1908 .. "s 824,149 22,656 10,865 


In the foregoing, sinking fund is included among reserves. 1902 
was a transition year. Two or three private electric supply uuder- 
takings were bought out, and, for a considerable time, had to be run 
separately. It is estimated that if the whole business could have 
been conducted as it is being conducted now, about £15,000 would 
have been saved in the year’s expenditure. The capital now stands 
at £300,000 ;*the extra £24,149 spent on capital account has been 
provided out of bank overdraft. Including the sinking fund, the 
reserves now amount to £33,415; that is to ray, the sinking fund 
amounts to £40,985, but the debit balance:on profit and loss account 
is £7,570, leaving the reserve mentioned. Of these reserves, 
£30,350 is invested in the Town Fund. The charge per unit has 
been reduced from 6d., flat rate, in 1897, to from 8d. to 53d. in 
1908. After allowing 3 per cent. for sinking fund, the return in 
се реките on the capital (£300,000) was equal to £4 6s. 2d. per 
cen 


Newton.—The U.C. has decided to oppose the appli- 
cation of the Urban Electric Supply Co. for an extension of its 
order into the parishes of Kingsleighton, Highwick and Milber, 
except on terms approved by the Council. 


Southport.—The charge for power commencing from 
January let will be changed to 2d. per unit, and 14d. per unit if the 
consumption of electrical energy equals 350 units per quarter per 
B.H.P. installed. 


Stoke-on-Trent.—The T.C. has decided to canvass the 
town in order to ascertain the probable number of consumers of 
electricity for lighting and power purposes. 


Tewkesbury.—The Southern District Electricity Cor- 
poration has notified the T.C. that it intends to apply fora prov. 
order to supply electricity to the borough. The T.C. will not 
assent to the application. 


Warsaw.—It is intended to hold an electrical exhibition 
in the above town, with a special section for new electrical inven- 
tions, and it isstated that exhibits will be admitted free of duty.’ 
The address of the committee is Philharmonia Buildings, Mo- 
niusski Street, Warsaw. 


Watford.—The R.D.C. on December 16th decided to 
oppose the application of the U.D.C. for a prov. order to supply 
energy within the area of the R.D.C. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—Some doubt having been expressed as to 
the completion of the first route to be electrifled bv the beginning 
of the New Year, an extra effort was made, and the Corporation bas 
now been successful in getting the B. of T. inspection successfully 
passed. Col. Yorke and Mr. Trotter both went over the first com- 
pleted  portion—viz, Aston Road ronte—on December 29tb, 
accompanied by the Mayor and several other gentlemen. The line 
will be opened to the public without ceremony on January 4th, 
1904, with the workmen’s cars. The power will be obtained, as 
already stated, from the neighbouring borough of Aston Manor, 
which has entered into an agreement to supply current for this 
oe to 1906. The speed limit has been fixed at 10 miles per 

oar. 


Cardiff.—Some 105 electric cars were at a standstill for 
20 minutes on the night of December 24th. The account of the 
affair, which appears in the local paper, attributes the responsibility 
to a discharged workman, who had obtained access to the power 
station at Roath, and getting at the back of the board had dis- 
connected а 2,000-н.р. generator which was running at the time. 
As a reward for his wrong-doing he received a very severe shock, 
and fell off the platform to the ground, a distance of 8 ft. The 
preesure at Roath is 500 volte, and it is stated that the man remained 
unconscious throughout the night. 


Chicago.— Up to December 11th the labour troubles with 
the car conductors and motormen of the Chicago Union Traction 
Со. had not been settled. There have been several street riots, 
and even firearms have been used in disputes arising out of the 
employment of non-union men on such cars as have been running. 


Dumbarton.—At a meeting of the inhabitants of 
Bowling and Milton, on 17th ult, it was agreed to unanimously 
support the proposed scheme of local tramways. The scheme com- 
prises the running of cars from Ballonk to Dumbarton, the Electric 
Supply Corporation, Ltd., London, having acquired the Dumbarton 
Burgh Tramway Provisional Order, and the intention of the pro- 
moters of the meeting was to get the County Council to give every 
facility to the s&me company to continue the tramways to join the 
Glasgow Corporation system at Dalmuir. 


Glasgow.—The Tramways Sub-Committee of the T.C. 
has had again under consideration the question of the extension of the 
Id. fare stages. It was agreed to recommend that no alteration bs 
made. | 


Great Northern and City Railway.—The preamble 
of the Bill deposited by the company for the next Session states 
that the railway from Drayton Park to Moorgate Street is approach- 
ing completion, except а small portion near Moorgate Btreet, which 
сап only be completed in conjunction with the extension from 
Moorgate Btreet to Lothbury, which was autborised in 1902. The 
company, tlierefore, asks Parliament to extend the time for com- 
pletion until 1907, the date fixed for the completion of the Moor- 
gate Street to Lothbury extension. 


Holywood.—The project for connecting Belfast and 
Holywood by an electric tramway, has taken tangible shape. A 
Bill to promote the undertaking has been formally deposited, and 
other preliminaries arranged. The proposed line has a length of 
about 5 miles. 


Lancaster.—Our local correspondent writes :—The Cor- 
poration is apparently troubled with the presence of some members 
who are interested in the horse traction tramway from Lancaster to 
Morecambe. Owing to the failure in the negotiations between the 
Lancaster Tramway Committee and the company as to the purchase 
of the old line—there was a difference of about £3,000, the company 


^ asking £30,000 and the Corporation offering £27,000—friction has 


arisen. The effect isseen wheneverthe Tramway Committee brings 
forward extension proposals. At the meeting on December 23rd, 
Mr. Alderman Bmith (chairman of the Tramways Committee) had 
to repl$ to objections raised by Councillor A. Bell, who is chairman 
of the Tramway Co., and in doing so he proved conclusively that 
the proposed new route from the Castle Station to Dalton Square 
would pay better than the existing routes to the Park and Scotforth. 
The estimated cost was £8,041. Alderman Smith took the oppor- 
tunity of telling the members of the Council who are interested in 
the Tramway Co. that it would look better if they abstained from 
the discussion on tramway matters, It is hoped this may have 
cleared the atmosphere, and that in future the progress of the 
Tramway Committee will not be barred. The engineer (Mr. W. A. 
Tester) was instructed to proceed with the new route. 


Liverpool.—The Corporation's illuminated car, which has 
done such good service at times of public rejoicing, was especially 
got up to wish the populace of Liverpool a Merry Christmas.” It 
was decorated with white and coloured lights and Yule-tide mottoes 
wrought with incandescent lamps. 


Liverpool—Southport Electric Railway.— Trial runs 
over this section were made last week. 


London. — The section of the L. C. C. tramway system 
from Greenwich to the three Thames bridges is complete, and 
awaiting the official inspection of the B. of T. Trial cars have 
been run. 


Manchester.—The working arrangements between the 
Corporations of Manchester and Ashton-under-Lyne, and the Urban. 
District Councils of Altrincham, Withington, Audenshaw and 
Droylsden, with reference to the tramways connecting the city with 
the districts mentioned, will be settled by the Bill which is to be 
presented to Parliament next session. The agreement between 
Manchester and Ashton provides for the construction, or recon- 
struction, and electrical equipment by Manchester of the Audenshaw 
and Droylsden lines, and also for their maintenance; and the 
Ashton Corporation will enter into a similar undertaking as regards 
the lines within its own area. Each Corporation grants to the other 
running powers over its lines, but the net profits made by each in 
the other's district are to be handed over to the authority of the 
district in which they were made. In case of non-agreement as to 
amount, the matter will be settled by arbitration. The Manchester 
Corporation will supply the current needed for the tramway 
service in the city, and in Audenshaw and Droylsden; and the Ashton 
Corporation will perform a like service in its district. Neither 
Corporation is to transfer its rights over the other's lines without 
the consent of both parties. The only point of difference at present 
is as to the period for which the agreement ів to continue. Man- 
chester favours 21 years as between thecity and Ashton, and tbat in 


'Audenshaw and Droylsden the agreement should be coincident with 


its continuance between Manchester and Ashton. The Ashton 
Corporation, on the other hand, would prefer an agreement 
terminable by six months’ notice om either side at any triennial 
period. Altrincham and Withington, of course, are not affected by 
the above arrangements. The terms, as between Manchester and 
each of these suburban districts, have been settled, and only await 
the sanction of Parliament. Some lengths of new line are to be 
authorised in Sale and Dunham Massey. The period of construction 
of the Withington tramways, authorised by a former Act, is to be 
extended for three years, and road improvements and widenings 
are to be made in Palatine Road, Wilmslow Road, and other 
thoroughfares leading into Manchester. 

А sub-committee of the Manchester Tramways Committee has had 
an interview with represen‘atives of the Hey wood and Middleton 
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Corporations, with & view to the extension of the Rochdale Road 
lines from Middleton to Heywood. This would involve the making 
of a new road and other improvements. If it could be arranged this 
would prove of enormous service to both the towns mentioned. 


Heywood has long agitated for direct tramway connection with 
Manchester, 


Newcastle-on-Tyne.—The second year of the working 
of the electric tramways under the Corporation has just closed. 
The receipts for the year have beeu £173,260, compared with 
£127,250 for the first year, an increase of £45,010. The number of 
passengers who travelled was 38,220,000, as against 28,250,000, or 
just ten millions more. There are 42 miles of track, and further 
extensions of the track are in contemplation. 


Radcliffe.—The U.D.O. has resolved to promote a Bill 
in the next Session of Parliament seeking further powers with 
regard to electric tramways, to supply energy within and with- 


out the district, and to undertake the electric wiring and fitting of 
consumers' premises. . 


Rhosllanerehrugog.—The P.C. has held a special 
meeting to consider an important’ communication from the Electric 
Tramway Co. stating that it was not their intention to immediately 
construct the portion of tramway line from Johnstown to Rhos. 
After discussion it was resolved to refer the matter to the B. of T. 
and to the Wrexham R.D.C. with a view to compelling the company 


to carry out their original scheme, for which Parliamentary powers 
were obtained. | 


Rochdale.—As а result of a conference held in camera 
between representatives of Bury and Rochdale Corporations and 
other local bodies and the directors of the Bury, Rochdale and 
Oldham Tramway Co., it has been decided that notices shall be 
served on the company to sell to Rochdale Т.О. so much of the 
undertaking as is within the borough. When the lines are taken 
over, they will be converted to electric traction. 


Simplon Tunnel.— Reuter reports that great difficulties 
are being encountered in the boring of the Simplon tunnel on the 
northern side. The work has been interrupted by floods for four 
weeks. It is questioned whether the tunnel can be finished before 
next August at the earliest. 


Wrexham.—It is stated that the Wrexham and District 
Electric Tramways Co. has decided to extend its lines to Ruabon 
and Cefn Mawr, and ultimately to Llangollen. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—The annual dance of the em- 
ployés of the National Telephone Co. (Glasgow District), one of the 
social functions of the season, took place in the Trades Hall on 
Thureday evening, December 24th. 


Portsmouth Telephones.—At the last meeting of the 
T.C., the Telephone Committee submitted a recommendation that 
the town clerk be instructed to take proceedings against those per- 
sons who had not paid their subscriptions. Councillor Brewis said 
it seemed to him rather early for a new undertaking like that to have 
bad debts. He asked ifthey had any system of inquiring as to the 
trustworthiness or otherwise of would-be subscribers, and if they 
took references or deposits, or whether they ^onnected up everybody 
in order to increase the number of their subscribers.—Mr. Dittman, 
chairman of the Committee, said these were not bad debts until the 
effort to get the money failed, and they hoped to get it all. They 
had 1,500 stations connected, and had failed to get the subscrip- 
tions from 32 persons only. They did not ask for payment in 
advance, but as soon as the instrument was put in they rendered the 


account, and almost invariably got the money.—The recommenda- 
tion was adopted. 


Telegraphie Interruptions and Repairs :— 


CABLES, 


Dominica-Martinique .. ee 
Bt. Lucia-Martinique .. T ee 
Anjer-Kalianda .. ws T os 
Cayenne: Pinheiro 

Bt. Lucia-8t. Vincent .. ee 
Reissa-Issa (Yemen)-Camaran 
Paramaribo-Cayenne .. 
New York-Hayti - 
Trinidad-Demerara No. 1 
Tourane-Amoy .. 
St. Jacques-Haiphong 


INTERRUPTED, 
„„ May 5, 1902 са 


ee ee May 7, 1902 ee ee 
es ee Aug. 2, 1902 ee ee 
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е 
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° 


eve „ . Аюш, 97,1001 22 2 
ee ee ee ee [LA Nov. 10, 1908 ee ee 


St. Thomas-St. Kitts. . Dec. 21, 1903 
Mole St. Nicolas-Port-· au- Prince. is .. Dec. 16, 1908 
St, Vincent-Grenada .. s E ws .. Dec. 28, 1903 
LANDLINES. 
Rowno-Odessa vs et ә .. Dec. 14,1908 .. Dec. 19, 1909 
Odessa-Kertsch ,. ss č .. Dec. 19, 1903 .. Dec. 29, 1903 


CONTRACTS OPEN AND CLOSED. 
OPEN. 


Belfast. — January 15th. 


Electricity meters. See 
Official Notices“ December 25th. 


* 


Enniscorthy.— January 20th. Electric lighting and 


pumping plant (seven sections), for the Lunatic Asylum. See 
* Official Notices " December 4th. 


Erith.—January 18th. Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 xw., switch- 
board and cable extensions. See Official Notices" December 18th. 


Fire Alarm Wiring.—January 6th. The May-Oatway 
Fire Appliances, Ltd., is inviting tenders for wiring several 
installations on its system. See Official Notices” to-day. 


Glasgow.—January 11th. Two 3, 000-Kw. 6,500-volt, 
three-phase turbo-alternators, and condensing plant; one 2,200-Hp. 
engine and double current generator and transformers; six 500-Kw. 
motor-generators or rotary converters, for the electricity depart- 
ment. See “ Official Notices to-day. 


Glasgow, &c.—January 2nd. The May-Oatway Fire 
Appliances, Ltd., is inviting tenders for the carrying out of 
certain fire brigade installations of its automatic fire alarms. See 
“ Official Notices" to-day. 

Glasgow.—Tenders are invited by the Corporation Elec- 


tricity} Department for mild steel angle backs for new stores at 
Port Dundas Works. 


Hackney.— January 4th, 1904. Feeding and distribut- 
ing mains. See Official Notices" December 11th. 


Harrismith (Orange River).—January 18th. Cables, 
transformers, switchgear, &c. See “ Official Notices " December 11th. 


Kettering.— January 9th. Electricity meters. See ** Offi- 
cial Notices" December 18th. 


Lanark.—January 11th. The County Council and 
Middle Ward District Commfttee want tenders for refuse destructor 
and electric lighting plant, &c. Specifications, &c., from W. L. 
Douglass, district engineer, Hamilton. 


L.C.C.—Jannary 19th. Six electrically-driven three- 


throw boiler feed pumps for Greenwich power station. See 
* Official Notices " November 20th. 


Pontypridd.—January 15th. Pipe work and electricity 
meters for the Council. See Official Notices” to-day. 


Spain.—February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra province) See 
“ Contracts Open December 18th. 


Spain.— February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 


,the operation of the cranes, travellers, &c. 


Sydney (N.S.W.).—January 12th, 1904. Messrs. Preece 
and Cardew want tenders for :—One or two 600-xw. or one 1, 200-Kw. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c., and a coal and ash 
conveyor. See “ Official Notices” December 11th. 


Wallasey.— January 16th. Cables, joint and section 
boxes. See Official Notices December 18th. 


Walthamstow.—January Ist. Permanent way, gas 
plant, engines, dynamos, batteries, switchboard, cables, overhead 
equipment, &c. for 11 miles of line. See Official Notices” 
December 4th. й | 


OLOSED. 


Hebden Bridge.—The electricity works are nearing 
completion. The Committee has accepted the tender of Mr. R. 8. 
Blackburn, for service cable connections for consumers’ premises, 
and for other work in connection therewith. ; 


. Ipswich. — The Allgemeine Co. have placed an order 
with Messrs. Reavell & Co., Ltd., for a further 360-rmH.P. high 
speed engine, for the electricity works. | 


May-Oatway Installations.—The May-Oatway Fire 
Appliances, Ltd., have placed the contracts for the installations 
mentioned in our issue of the 11th ult. with the following firms :— 
For the premises of James Brown & Co., with the National 
Telephone Co.; for the Donside Paper Mills and Fiddes Saw 
Mills, with Pratt, Keith & Co.; for Paxton's Box Works, with 
J. Kilpatrick and Sons; for the saw mills of John Young and 
Sons, with McAulay, Clark and McLaren ; for Mesare. Sangster and 
Henderson's premises, with the Aberdeen Electrical Engineering 
Co.; and for the establishments of the Paisley Provident and 
Kinning Park Co-operative Societies, with Mesers. Allan, Arthur 
and Ure. 


Radeliffe——The U. D. C. has accepted the tender o 
Messrs. W. Metcalfe, Ltd., of Church, tor the supply of coal tar 
pitch at 52s. 6d. per ton, and creosote oil at 2d. per gallon for the 
tramways; that of Messrs. Etheridge & Clark, for the erection of 
engine house platforms and switchboard gallery at the electricity 
works, at £168 6s. 4d.; and that of Messrs. J. G. Statter and Co., 
of Birmingham, for complete lighting switchboard and complete 
traction switchboard, at £1,345 12s. 6d. 

The contract for the building work of the Lancashire Electric 
Power Оо.'в first station at Radcliffe, has been let to Messra, Robert 
Neill and Sons. The work is to be completed by Sept. 30, 1904. 
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FORTHCOMING EVENTS. 


Tuesday, January 5th.—London Electrical Contractors’ Association. 
Paper by R. B. Johnson on “The Necessity for the 
Standardisation of Wiring Rules." 


NOTES. 


South-Western Polytechnic, Chelsea.—The governing 
body of this Institate have aecepted with very great regret the 
resignation of the Principal, Mr. Herbert Tomlinson, F. R. S. At 
their meeting held Décember 16th, 1903, tbe following resolution 
was passed: — That the, governing body hereby desire to record 
their cordial appreciation of the admirable work that Mr. Tomlinson, 
as the first principal, has accomplished in organising and develop- 
ing the Institute in all its branches." 


The Great Western Railway Electrification.—We 
are pleased to learn that the contract for engines, three-phase 
generators, condensing and auxiliary plant, aggregating about 
10,000 H.., for the Great Western Railway OCo.'s new electricity 
generating station at Park Royal, has been secured by a British 
firm, namely, the Electric Construction Co., Ltd., of Wolverhampton. 
The announcement is also very acceptable, becsuse it isa proof that 
the Great Western Railway Co. is moving in earnest in the direction 
of electrification. . 


Niagara Falls.— Gen. F. V. Greene, who retires from 
the position of Police Commissioner in New York City on the advent 
of the Tammany Administration on January 186, bas received an 
appointment wbich gives him cbarge of the plant of the Albright 
and Hayes Power Co., who are building new works on the Canadian 
side of the Niagara Falls. 


Trials of Electrical Vehicles.— With regard to the 
trials of electrical vehicles which the Automobile Club of Great 
Britain and Ireland proposed to hold next year, we regret to learn 
that, owing to only two entries having been received, it has been 
decided not to proceed with the same. 

The trials of electrical vehicles which the Monde Sportif proposed 
to hold last month, and which, owing to lack of entries, were post- 
poned, are now tobe held from March 27th to 30th next. 


Electric Lighting and Tramway Companies as 
Colliery Owners.—Owing to the difficulty in obtaining regular 
supplies of coal last year, the Cincinnati Gas and Electric Co., and 
the Cincinnati Traction Co., of Cincinnati, U.S.A., are credited with 
a project for acquiring and working a colliery on their own account. 
The first-named company uses 200,000 tons of coal per year, and 
the Traction Co. 130,000 tons, and it is estimated that by drawing 
the supplies from their own colliery а large economy would be 
effected. 


Fire at the Bristol Electrical Station.—The officials 
at the Corporation electrical works at Bristol will not readily forget 
Christmas of 1903. From Mr. Faraday Proctor, the engineer, down- 
wards, they have һай something more exciting to deal with than 
Christmas loads, it baving been their unenviableexperience to see their 
high-tension switchboard, from which all the alternating lighting of 
the city is controlled, burnt out by а fire which occurred at the very 
busiest time of the whole year. Those who have lately inspected 
the electrical arrangements at Bristol are aware tbat, owing to the 
Temple Back site in the centre of the city having become exhausted 
by repeated extensions, the Corporation had to launch out on the 

and thus 16 has in existence to-day the earlier 
station crowded with plant, and tbe first, with part of а 
second, section of a new station & couple of miles away. 
At the new station at Avonbank, larger units have been 
adopted, and other changes made which have bad the result 
of considerable economy ав compared with the plant installed 
earlier in the history of the undertaking. The idea has been 
as things get beyond the transition stage, to centre the 
lighting work at Avonbank and use the older station at Temple 
Back for the production of power—a rapidly increasing branch 
of business. The two stations, although distant from each other, are 
at present worked together, and the general switchboard occupies а 
gallery at Temple Back. It wason this switchboard that the fire 
occurred, and the effect was to bring to а stop the whole of the Cor- 
poration supply. | | 

There were all sorts of theories as to the nature of the acci- 
dent, but as will be seen from the official explanation given by Mr. 
Faraday Proctor to а special meeting of his committee on Tuesday 
morning last, which we reproduce on another page, the origin of 
the fire is not yet definitely known. 

The Electrical Committee expressed great appreciation of the 
assistance rendered by various gentlemen who had come specially 
into tbe city to supply stores required by the staff in their work 
а aris: the damage done by the fire; they also expressed their 

to the engineer, secretary, and their respective staffs for the 
promptitude aud zeal which they displayed in the emergency. 

The Bristol people took the inconvenience involved by the 
stoppage of supply with very good temper. That the inconvenience 
and loss were serious, no one can doubt. On the evenings of the 
23rd and 24th, retail shops were crowded with customers, and the 
toy bazaars were packed when the light failed. Lampe, candles 
and resurrected gas jets were utilised freely, but in many instances 


the total illumination from these makeshift arrangements was 


miserably inadequate to the needs of the case. After their one 
night's experience, shopkeepers would have made provision for a 
better light on Christmas Eve, but they were assured by the electrical 
authorities that the incandescent light would be available in full time 
This proved too sanguine a view, for the alternating current was 
not switched on until 7.30, and in some districts later in the even- 
ing. For several hours, therefore, the inconvenience of the pre- 
vious evening was repeated. The only complaints heard were that 
the promise should not have been given unless it was certain to be 
realised. Quite a number of city offices had to close early on the 
24th for want of light. 

At the end of the Electrical Cemmittee's last financial year, 
March 25th, 1903, there were 2,097 customers connected with the 
Corporation service, power connections being equal to 12,507 lamps 
and private lighting to 20,481 lamps. These figures have been 
considerably increased in the intervening nine months. For several 
years 310 direct current arc lamps have been used for lighting 
Bristol streets, and withiu the last few weeks the Committee have 
been completing a scheme of doubling this number by lighting 
many other thoroughfares. All these were on Wednesday night 
plunged into darkness for a few hours; the night was а black one, 
and the gloomy streets presented a weird appearance. 

As we go to press a correspondent writes as follows :— 

“The failure occurred on the single-phase alternating-current 
system at 2,000 volts. The whole of the distribution is from the switch- 
gear at the old station, this switchgear being connected up by trank 
mains to the new Avonbank switchgear. Both switchgears are of 
the Ferranti cellular type, the on’ at Temple Back being ordered 
from Messrs. Ferranti, Ltd., nearly five years ago. At the time 
of the accident the load of about 3,000 Kw. was being taken up by 
two 400-Kw. machines at Temple Back, and four 750-K w. machines 


at Avonbank. 


"In such occurrences it is difficult to locate exactly the 
origin of the fault, but from the appearance of the switchgear it 
would seem that, for some reason yet to be discovered, one or both 
of the machine fuses at Temple Back blew. This action was 
apparently followed by a severe arc in the fuse panels, which 
burnt through the slate above it, melting the fuse contacts and the 
metallic connections between the fuses and the switches. It would 
appear from the débris that, although some minutes were taken to 
shut down the machines at Temple Back and Avonbank, the arc tnus 
formed was confined to the machine panels. A serious conflagration, 
however, was almost simultaneous with the forming of the arc, the 
flames igniting the linoleum floor and the insulation over the inner 
conductor of the cables connecting to the terminals under the bottom 
switch slate. The flames from this material were intense, and 
quickly spread over the entire switchgear and to the roof of the 
building. 

“ A close examination on Thursday last week revealed the fact that 
the damage to the power station and machinery was not so extensive 
аз was at first thought. The fire was confined to the wood-work used 
in the structure, the insulation on the cables and the flooring, 
although the water with which the fire was subdued impaired some 
portions of the plant. Great credit is due to Mr. Н. Faraday 
Proctor and his assistants, Messrs. Couzens and Bolam, for the 
energetic way in which they coped with the most trying situation. 

" Practically the whole of the cable work in the station had to be 
cleared, and in order to get down to the sound portions of some of 
the cables, it was necessary to dig up the road adjoining the elec- 
tricity works. Although the Ferranti cellular switchgear is apparently 
at fault in that the fuse, which is of ап obsolete type, failed, yet 
the arc caused by this failure was confined to the switch and fuse 
panels of three or four machines, the bus-bars (there are three inner 
bus-bars) remaining intact, thus giving a practical demon- 
stration of the utility of the cellular construction in limiting 
to а minimum the extent of the arc. While admitting that the 
remainder of the switchgear, including the circuit section, was 
placed out of commission, 16 must be taken into consideration that 
the damage was not caused by а direct electrical failure on the 
individual eection, but by the heat and smoke resulting from the 
combustion of materials which, although they wers contiguous and 
near to the switchgear, did not form an inherent part of the actual 
cellular switchgear design." 


Personal.—Mr. Thomas Browett requests us to state 
that he has resigned his position as joint managing director of 
Messrs. Browett, Lindley & Co., Ltd., of Patricroft, Manchester, and 
no longer holds а seat on the board. For the present his address 
will be 6, Old Queen Street, Westminster, S. W. 

The Tramways Committee of Sheffield T.C. has recommended Mr. 
Arthur R. Fearnley, general manager of the Birkenhead municipal 
tramways, for the post of tramways manager at a salary of £700 a 


year. 
Mr. Alfred Slatter, M. I. E. E., consulting electrical engineer, has 
removed to Effingham House, Arundel Street, Strand, W.C. 


Lectures.—On December 19th Mr. John Gray, B.Sc., 
gave an Arnott lecture at Aberdeen on What is Electricity?“ 

A paper on “ Electric Equipment of Light Railways" was read 
before the Glasgow Institution of Civil Engineers on Monday, 
December 21st, by Mr. J. Malcolm Bell, B.A.C. 

A special course of ten lectures on ''Continuous-Current 
Motor Design" is to be delivered in the Glasgow and West of 
Scotland Technical College by Mr. W. Benison Hird, В.А. (Canta"). 
The lectures commence on January 14th. 


Appointments Vacant,—A draughtsman is wanted for 
the Lancaster Corporation tramways department ; an: installation 
foreman canvasser is required by Woolwich B.C. (£104 and а com- 
mission of 3d. per 8-c.P. connection); shift engineer (388.) for 
Stretford electricity works; electrical engineering instructor for the 
C.T. College, Exhibition Road (£150). 
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THE CENTRAL STATION ENGINEER. 


'THE first annual dinner of the staff aud employés of the Salford 
Corporation Electricity Department was held at the Horse Shoe 
Hotel, on Wednesday, December 16th, and was attended by Mr. 
Councillor Hopeson, deputy-chairman of the Electricity Committee, 
Mr. CHARLES D. TaiTE, borough electrical engineer, and 108 
members of the staff. An excellent dinner was followed by a most 
enjoyable smoking concert. Mr. Taite, who occupied tbe chair, 
proposed the toast of the Electricity Undertaking,” and said he 
considered that the borough and the staff were particularly fortunate 
in having well-known engineers like Mr. Alderman Shaw and Mr. 
Councillor Hodgson, at the head of affairs, The progress made by 
the undertaking was shown by the following figures:—1896, 52,000 
units sold; 1899, 400,000; 1902, 1,250,000; 1903, 4,750,000. The 
number of lamps connected to the mains at the present time was 
equivalent to 100,000 8-с.р. lamps, and the total horse-power in 
motors, &c , amounts to nearly 2,000-н.Р. 

The results obtained for the year ending March 31st, 1903, were 
very satisfactory, and the technical papers with one accord expressed 
their appreciation of the result which had been achieved, but 
although the technical press were unanimous in their approval he 
regretted that the local press did not show the same appreciation. 
During the three years which he had spent in Salford, he had not 
geen ín the local press one single word of approbation in connection 
with the electricity undertaking; this, he thought, was not quite 
fair, seeing that the same press was always ready to publish criti- 
сівшв adverse to the undertaking. The hostile remarks of the 
press tended to retard progress by inspiring the ratepayers! with а 
want of confidence in the undertaking, which was entirely uncalled 
for. He hoped that the local press would realise this fact, and 
would, in future, criticise them as fairly as did the technical 


journals. Mr. Taite referred to the number of men employed Ьу. 


the undertaking, and gave the following figures to show the increase 
which was taking place:—1898, number of men 89, weekly wage 
bill £111; 1901, 123 men, £172 wages; 1903, 146 men, £217 wages. 
He expressed his appreciation of the assistance received from the 
staff and men employed. He concluded by coupling with the toast 
of tbe "Electricity Undertaking" the name of Mr. Councillor 
Hodgson, deputy caairman of the Electricity Committee. 

Mr. Councillor Hodgson, in responding, said that they had been 
blamed for needless expenditure in building а station too large for 
the requirements of the borough; but, though he was no prophet, 
and had not come there to prophesy, he had always said that the 
undertaking would prove itself to be too amall in five years from 
the time of opening, and he was there that night to back that state- 
ment up, if necessary, by figures. In ordinary business, large con- 
cerns were never expected to make large profits for the first year or 
two, but that was wbat electricity works seemed to be expected 
to do. 

Bradford Tramways Committee has promoted Mr. d. R. BLACEBUBRN, 
workshop engineer, to the position of assistant electrical engineer 
in the Tramways department, and Mr. Јонх Fosrnn, foreman of 
the Thornbury depót, to the post of rolling-stock superintendent. 

Mr. Н. E. YERBURY, assistant electrical engineer at Sheffield, has 
been promoted to the position of chief electrical engineer to take 
charge of the power station end all outside electrical work, at a 
yearly salary of £350. | . 

Maidstone T.C. has appointed Mr. Saunpers outside electric 
light superintendent, and Mr. Eursox inside superintendent. 
Messrs, GOULBURN and WiLLIAMS have been appointed night shift 
assistants. ` 


NEW COMPANIES REGISTERED. 


General Rubber Co., Ltd. (79,496).—This company was regis- 
tered on December 19th, with a capital of £500 in £1 shares, to carry on the 
business of manufacturers of rubber and rubber goods, cable makers, oycle 
manufacturers, wheelwrights, dealers to electric light requisites, &o. The first 
subscribers are:—A. W. Sing, Fernlea, Mossley Hill, Liverpool, stockbroker, 
491 shares; R. P. Sing, Mill Hey, Eastham, Birkenhead, M. A., 1 share; M. P. 
Rathbone, 8, Sefton Drive, Liverpool, stockbroker, 1 share; D. Kirkpatrick, 20, 
Bristol Avenue, Egremont, cashier, 1 share; J. L. Smith, B.A., Hill Bank, 
Frankley, Birkenhead, 1 share; F. J. Angwin, 46, Bebington Road, Birken- 
head, salesman, 1 share; and H. Hitchcock, 31, Barrington Road, Liverpool, 
clerk. No initial public issue. The holder of the largest number of shares shall 
be the first director. 


Zone Dynamo and Motor Patents Co., Ltd. (79 568).—This 
company was registered on December 24th, with & capital of £2,700 in £1 shares 
(1,800 preference), to adopt an agreement between Н. Edmunds, L. W. Holmes, 
and H. F. Joel of the first part. J. H. St. Н. Mawdsley of the second part, the 
said L. W. Holmes of the third part, and A. Pratt (for this company) of the 
fourth part, to undertake and execute any contracts for works involving the 
supply, application, or use of dynamos, motors, and dynamo electric machinery, 
and to carry on tne business of electrical engineers and experts, technical 
advisers, consulting, mechanical, and general engineers, manufacturers of 
electric dynamos, motors, magnets, machines, generators, executers, boosters, 
motor-generators aud transformers, electrical regulators, &c. The first sub- 
scribers (each with one preference share) are: —A. M. Pratt, 11, Victoria Villas, 
Maryland Road, Wood Green, N., clerk; J. W. A. Wywark, 148, Kennington 
Road, Lambeth, S. E., clerk; H. E. Colnett, 185, Turners Road, Bow, E., clerk; 
A. F. Sins, 10, Serjeants Inn, E.C., solicitor; R. C. Leach, 10, Serjeants Inn, E. C., 
solicitor; G. L. West, The Grange, Crescent Road, South Norwood, S. E., clerk; 
and R. Watt, 79, Pemberton Road, Harringay, clerk. No initial public issue. 
The number of directors is not to be less than three nor more than six; the 
first are Н. Edmunds, L. W. Holmes, Н. F. Joel, and J. H. St. H. Mawdsley. 
each of whom may retain office while holding 150 shares; any holder of 150 
ordinary shares may appoint a director; remuneration, 10 per cent. of the net 
profits, divisible. Registered oftice, 10, Serjeants Inn, E.C. 


Copper Co., Ltd. (79,546.)— This company was registered on 
December 28rd, with a capital of £100,000 in £1 shares (80, 000 15 per cent. cumu- 
ative preference), to acquire certain British, Colonial and foreign patents 
теч or to be granted in respect of inventions relating to improvements in 
the electro-deposition of metals for the manufacture of compound wire bars and 


the like, and in a tus therefor, with a view thereto to enter Into an 
agreement between F. H. Medhurst of the one part, and the company of the 
other part, and to carry on the business of manufacturers of compound wire 
bars and the like, and of apparatus therefor, and any other business which is 
usually or may be conveniently carried on in connection with the same. The 
first subscribers (each with one preference share) are :—H. Francis, 42, Theo- 

ald'a Road, W.C., Bolicitor; G. Graham, 25, Meredith Road, Barnes, engineer ; 
J. Cheal, 141, liderton Road, 8.E., clerk; W. Henderson, 66, Broxash Road, 
Clapham Common, 8.W., electrical engineer; E. F. G. Truefit, 43, Theobalds 
Road, W.C., solicitor; C. D. McMillin, 85, Great James’ Street, W.C., solicitor ; 
and W. C. Williams, 16, Worsley Road, N. W., solicitor. No initial public issue. 
The number of directors is not to be less than 3 nor more than 7; the sub- 
scribers are to be appointed the first; qualification, £1,000; remuneration, £200 
each per annum (£100 extra for the chairman), and 5 per cent. of the profits 
remaining after 15 per cent. dividend has been paid on the preference and 
ordinary shares, divisible. Registered Office, 18, Victoria Street, Westminster. 


Ramsgate and District Electric Supply Co., Ltd. (79,516).— 
This company was registered on December 21st, with u capital of £80,000 in £5 
shares, to carry on the business of electrical, mechanical and chemical 
engineers, electricians, practioal engineers and contractors, manufacturers of 
electrical apparatus, producers of light, heat, sound and power by electricity, 
galvanism and magnetism, &с. The first subscribers (each with one share) 
are:—F. E. Grippers, Broad Sanotuary Chambers, Westminster, engineer; 
W. T. Pressland, Broad Sanctuary Chambers, Westminster, electrical engineer ; 
J. C. Wigham, Coanwood, Cranes Park Avenue, Surbiton, engineer; A. J. 
Fippard, Broad Sanctuary Chambers, Westminster, electrical engineer; C. H. 
Jones, Woodville.” Queen Anne Avenue, Bromley, accountant; A. Anderson, 
64, Altenburg Gardens, Clapham Common, 8.W., engineer; and W. T. Belf, 
82, Ampthill Square, N.W., engineer. The number of directors is not to be less 
than 8 nor more than 6; the subsoribers are to appoint the first ; qualification, 
£100; remuneration as fixed by the company. 


ELECTRIC TRAMWAY ACCOUNTS. 


Тнеѕю two Yorkshire municipal tramway 


Bradford enterprises have both given excellent account 
and Sheffleld of themselves during the past year. In both 
Municipal cases a transformation to electrical working 
Tramways. bas recently taken place, and under enterprising 


management their route mileages have been 
greatly extended. 

The Bradford tramways system, as will be seen, is of greater 
extent than that of Sheffield, and at the same time serves a smaller 
population. | 

Both systems contain many severe gradients; in tbe case of 
Bradford, power is purchased from the electric lighting department, 
while the Sheffield tramways department possesses its own power 
plant, and in addition builds most of the rolling stock in its own 
car works. 

Mr. C. J. Spencer, the general manager, is to be congratulated 
on the excellent position of the Bradford system, and he is now 
associated with Mr. A. Blackman, who was recently appointed 
city electrical and tramways engineer. 

In the case of Sheffield, Mr. A. L. C. Fell was tramways manager 
and engineer during the period under review. He having now | 
taken up the position (of general manager of the tramways under 
the London County Council, will be succeeded by Mr. A. R. 
Fearnley, under whose management the Birkenhead tramways 
sytem has made such marked progress. 


GENERAL STATEMENT, 


— Brad ford. 


Sheffield. 


. [March 31, 1903|March 25, 1903 
40 30 


For 12 months ending  ... 
Length of ronte "T ss ds 
Total length of track m" ss 68 58 
Number of cars in use : (Total) 200 (Av.)143:85 


Car-miles run ... ET or 4,013,191 4,777,146 
Passengers carried per annum 41,000,000 54,946,915 
Capital expended to date ios £750,000 £953,572 
Traffic receipts iu eos ves £170,115 £206,729 
Total receipts ‘ie б s. £173 534 £208,963 
Working expenses : te £117,496 £129,916 
Gross profit... xm £56,038 £79,047 - 
Income per car-mile ... ove sce 10°37d. 10 49d, 
Working expenses per car- mile 702d. 6 53d. 
Interest & sinking fund per car-mil 2:16d. 2:21d. 
Sundry кз Р m vis — '12d. 

. Total expenses per car-mile... 9:18d. 8:864. 
Profit.or loss per car-mile 1:194. 1:68d. 
Cost of energy per car- mile n 1:61d. “714. 
Average fare per passenger... з 14. 90d. 
Revenue per mile ot route i £4,338 £6,965 
Expenditure per mile of route £2,937 £4,330 
Total number of unite used ... as 6,067,387 7,369,539 
Units used per car - mile ‘ ‚ 15 1:5 


It is interesting to note that the earnings per car-mile are very 
similar in both cases; for Bradford with its extended system the 
result is a very good one, and at Sheffield the figure bas, no doubt, 
been reduced by the greater car-mileage run, and more frequent 
services. The units used per car-mile are much higher than the 
average, as & natural consequence of the hilly nature of the routes, 
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ANALYSIS OF WORKING EXPENSES. 


айога. Sheffield. 
Year ending, 1908. бек. Per carmile| Gross. Per car-mile. 
Traffic expenses, in- | 
piu Rn oe i (approx.) 
employés, car-she : І 
К xpenses, ti chats and | £43,305, 2604. | £86,513) 4 35d. 
uniforms 
Electrical energy „| 26,932 1:614. 14,081 "71d. 
Management & Jpn | - 
expenses, including 
salaries, printing, eta- |. (approx) 86d. 6,4400 32d. 
tionery, insurance, i z 
law and sundry | ' 
Rent, rates and taxes ... 6,524 39d. 6,065 30d. 
Rent of lines, Saltaire à — — 
and Shipley’ | 2,1290 134. 
сен and Maintenance. ТЕР sta А - 
Trac eee [EJ 69% Е е ,404 1 0 
Overhead equipment 1,804 104. 4,864 24d. 
с tools, &o . .. 24,956) 149d. 7,929 40d. 
Buildings, power equip- = = | 
са } 620| ‘08d. 
Total working expenses 117,496 702d. |£129,916| 6:534. 
Percentage of working 
expenses to — 67:5 per cent. 62 per cent. 
1903 


The working expenses at. both towns are somewhat above the 
normal, as might be expected from the working conditions pre- 
vailing. Sheffield, with its own power plant, has a considerable 
advantage in the item for energy per car-mile, although in order to 
compare with the Bradford figure (for purchased energy) an allow- 
ance for financial charges on the power station and plant must be 
added, this, of course, being included in the Sheffield profit 
statement, and omitted in the case of Bradford. 


Prorit STATEMENT. 


| Bradford. Sheffield. 
To interest on loans ... du 4 £927,810 
To sinking fand у.  .. } £36,188 16,125 
To depreciation and renewals from revenue — 2,378 
To balance carried down ici = .. 19,850 28,168 
Less interest brought forward from 1902 ., — —146 
To deficit on horse section, closed Novem- 
ber, 1902 vee eee ect „ 2 od 4,712 
Gross profit on year's working ... £56,038 £79,047 


On thé year's working the Bradford tramwsys department earned 
& gross profit of £56,038; from this interest and sinking fund 
absorbed £36,188, and a balance of £19,850 was carried forward for 
the Committee to deal with. The Sheffield department, out of its 
handsome gross profit, provides for financial charges; a sum of 
£2,378 (provided out of revenue) for depreciation and equipment 
renewals ; the deficit from the horse section, closed in November, 
1902, absorbs £4,712, and, deducting a emall item of accumulated 
interest, we get a balance on the year’s working of £28,168. 


The total accumulated surplus of this and previous years, 


amounted to £106,956, and out of this it was proposed to grant 
sums as follows:—Relief of rates, £13,980! School of Modern 
Languages, £100 1! music in parks, £250!!! (thrice lucky Sbeffield); 


contingencies, £10,000, and renewals fund, £20,000, leaving а balance 


of £62,626. 

With the latter items no one can find fault, and we heartily 
commend the *' second thoughts " of the Committee in their recom- 
mendation for а renewal fund, wbich is based on а sum equivalent 
to 1d. cat-mile run, as also the Committee's opinion that the 
surplus should be used primarily for the benefit of the tramways 
undertaking. 


CITY NOTES. 


Ix our "City Notes" last week we printed the 

The British report of this company, which, as we remarked in 
Westinghouse our Stocks and Shares” column, failed to 
Electric and evoke any enthusiasm in the market because of 
Manufac- the heavy new issue foreshadowed. For some 
turing Co. little time past there have been comments in the 
general press regarding the delay in issuing the 


report, and fears have been expressed that the preference dividend . 


might not be forthcoming. "This anxiety has been set at rest by the 
issue of the report, but as this contains a notification of further issue 
of capital, and gives no date for the shareholders’ meeting, it will 
probably not be regarded as entirely satisfactcry. The profit and 
loss account is not a very detailed decument, but it may be urged, 


not without reason, that for a manufacturing company excessive 
detail is not desirable. The “ profit forthe year” is £107,609 7s. 6d., 
“ including special discounts on apparatus purchased for re-sale from 
the American companies, and estimated profit accrued to date on 
contracts in progress.” Against the profit are set additional 
expenditure on contracts closed in the previous year £7,812 9з. 9d., 
experimental expenses £5,016 19s. 4d., the debenture and loan 
interest and preference dividend payments leaving a balance of 
£47,106 8s. 1d. as net profit. Of this sum only £1,144 15s. 1d. is 
carried to reserve, the balance being required for payment of final 
preference dividend. ‘ 

The balance-sheet shows that patents and goodwill are valued at 
£793,614 28. 2d. somewhat in excess of the ordinary sbare capital— 


. £750,000. The works and machinery at Trafford Park, together 


with the office furniture, stand. at £1,817,786 0. 3d., whilst the 
preference share capital is £1,748,065 10s. Bills receivable, sundry 
debtors and balance due on work in progress amount together 
to £433,327 бв. 5d. Adding to this cash in hand £122,699 12s. 2d. 
gives a total of £556,026 18s. 7d., which is somewhat in excess of 
sundry creditors £540,839 1s. Debenture stock, temporary loan and 
premium on preference shares, amount to £785,428 4s, 9d., against 
which may be set stock and material on hand and in process of 
manufacture, and shares in other companies, £691,823 118. 5d. 
Bundry small items of £2,040 4s, 3d. in liabilities, and £14,223 15s. 8d. 
in assets, with the amount brought forward from the profit and loss 
account, complete the particulars cf the balance-sheet. 

The amount of the “ special discounts allowed by the American 
companies on orders executed at Pittsburg " is stated in the report 
to be about £60,000." The amount of preference dividend paid 
during the year was £60,416 13s. 4d., во that if it had not been 
" felt by the American companies that these discounts should be 
made," the preference dividend would not have been secured. 

Attention is drawn in the report to the value of the orders 
obtained, which grew from £738,000 iu 1901 to £1,657,114 in 1903. 
This is а gratifying increase, and 16 may be hoped that the increase 
will continue 80 as to keep the finely-equipped factory of the com- 
pany fully occupied; but the directors will, of course, bear in mind 
that it is the profit resulting from the orders rather than the 
total of the orders themselves in which investors are mainly 
interested. 


New General Traction Co. 


: À GENERAL meeting of the mortgage debenture-holders of this com- 


y was held on Tuesday last week at Balisbury House, London 
Wall, the Hon. Arthur Brand presiding. 
The CHAIRMAN proposed the following resolution :— 


That this rheeting of holders of the mortgage debentures of the New General 
Traction Co., Ltd., secured by trust deed (hereinafter referred to as the said 
trust deed ") dated June 28tb, 1901, апа made between the company of the one 
part and Francis Pavy, Esq., and Baron Emile B. D’Erlanger as trustees (here- 
inafter referred to as the said trustees”) of the other part (which meeting has 
been duly convened pursuant to the provisions contained in the third schedule 
to the said trust deed), hereby authorises the company to create and issue prior 
lien debentures to a total amount not exceeding £80,000, bearing interest at the 
rate of 4 per cent. per annum, and redeemable at the option of the company in 
whole or in part at any time on six months’ notice, at the price of £108 for 
every £100, and repayable by the company paying to the trustees on January 1st, 
1910, and on January 1st in every succeeding year, the sum of £4,000, to be 
applied in redeeming the said debentures at par in accordance with drawings 
such debentures to contain a floating charge on all the undertaking, property 
and assets, present and future, of the company, and to be secured by a trust 
deed containing a specific charge on the sharcs mentioned or referred to in the 
second schedule to the said trust deed; and on 500 bonds $1,000 each in the 
Philadelphia, Morton and Swarthmore Street Railway Co., and 180 bonds of 
$1,000 each in the Media, Middleton, Aston and Chester Electric Railway Co., 
and a floating charge on the general assets mentioned in the said trust deed ; 
such specific charge and floating charges respectively to rank in all respects in 
priority to the charges created by the existing mortgage debentures of the com- 

any and the aforesaid trust deed; the trust deed securing such prior lien 

ebentures to be in the terms of tbe draft which has been submitted to this 
meeting, and has for the purpose of identification been subscribed by the chair- 
man hereof, with such modifications (if any) as the snid trustees may consider 
reasonable or necessary for the purpose of giving effect to this resolution. And 
this meeting hereby authorises and directs the said trustees to execute and 
conour with the company and all other necessary parties (if any) in executing 
a trust deed in the form of the said draft, with such modifications (if any) as 
aforesaid, and to execute and do all such other deeds, acts and things as they 
may consider necessary or reasonable for giving effect to this resolution. 


He said the shareholders would remember that at the meeting last 
July Baron D'Erlanger stated that for the purposes of the Coventry 
extension and for other demands for the current year а further sum 
of £40,000 would be required, and he hoped that before that money 
would be actually needed, they would be able to sell a sufficient 
number of the bonds of the Philadelphia line. Unfortunately, how- 
ever, that had not been the case. They had had considerable diffi- 
culties in Philadelphia, and although they won their case in the two 
lower Courts, they lost in the Supreme Court. That bad consider- 
ably delayed their operations, and it was only now that the line 
was being connected up, and they expected it would be in full 
working order by May of next year. That delay had involved the 
company in severe financial straite, and it had been necessary to 
review the position and see the best that could be done, and after 
very careful deliberation the directors had come to the con- 
clusion. that the proposal they now made was in the best 
interests of all concerned. He was perfectly well aware that 
certain securities were set aside for the security of the 
first debenture-holders—the Ooventry, Norwich and Douglas 
shares—and although those shares were to be placed to the credit of 
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the new prior lien bonds, in addition they were to bave the bonds 
of the Philadelphia line placed to their credit, so that really the 
security of the existing debenture-holders was not taken away. No 
doubt there was a good deal to be raid against the present proposal 
by the present holders of debentures, but he was glad to say that 
for the most part they were in a few bande, and those gentlemen 
agreed with the board that their proposal was the best thing to be 
done under the circumstances. It was with deep regret that the 
board proposed the resolution, but they did so in the best interests of 
the company, and they believed that in a year or two's time, when 
the Philadelphia line was opened they would come with a very 
different story to that whicb he had to tell them that day. 

Mr. F. FirzakEBALD seconded the resolution. 

Sir ALFRED Hickman said he wished to enter a most emphatic 
protest against the proposal. The prospectus, which invited sub- 
scriptions for the firet debenture issue, did not contain one single 
word or syllable of suggestion that by any possibility the persons 
who subscribed could be placed in the position where the securities 
specially allocated to them could be put aside. The trustees who 
ought to have looked after their interests now came down with an 
overwhelming voting power in favour of the present proposal, 
which was all in their favour, and it was they who were going to 
take these prior lien debentures. He supposed that the directors 
were acting in accordance with the law, but there was such a thing as 
fairness and honesty, which should be observed by directors. 

Mr. MacaaE raid it was hardly correct to say that the trustees 
for the first debenture-holders were those who would take the new 
debentures; the only person to whom that remark could apply wag 
Baron D'Erlanger. The question for the debenture-holders to sett] 
was whether they would allow the company to be broken up an 
endeavour in the scramble to see whether they could secure enough 
to pay their debentures, or whether they would take the best course 
to obtain the money that was wanted to save the concern. He bad 
great faith in the future of the compauy, but this money must be 
raised immediately, and the proposal of the directors seemed to 
him to be the best way to meet the difficulty. 

After further discussion the resolution was carried. 


Official Announcements re Companies. 


Тнв following companies have been struck off the register and 
dissolved :— 


Brianne Electric Lamp Co., Ltd. 

Economic Steam Producer Syndicate, Lid. 

Electrical Guarantee and Trust, I.td. 

Electrical Undertakings, Ltd. 

Electric Propulsion, Ltd. 

Electro-Ceramic Syndicate, Ltd. 

Ferrolite Electric Syndicate, Ltd. 

Fylde Painting, Pluinbing and Electric Engineering Co., Ltd. 
Herne Вау and Canterbury Light Railway Syndicate, Lid. 
Hire Purchase Elecirie Wiring Co., Ltd. 

Lancashire and Grand Trunk Electric Tramways, Ltd. 
Lancasbire United Electric Tramways, Ltd. 

London Electrical Cab Co., Ltd. 

Reading and District Motor Car Co., Ltd. 

Road aud Tramcar Electric Traction Co., Ltd. 
Russian Peat-Briquettes Co., Ltd. 

Ryde Electric Light and Power Co., Ltd. 

Silent Smoke Consumer, Ltd. ; 
Sinoke Prevention and Engineering Syndicate, Ltd. 
Statters (Birmingham), Ltd. 

Uxbridge and Rickmansworth Railway Syndicate, Ltd. 


Edmundson's Electricity Corporation. Ltd.—The 
directors have declared an interim dividend of 5 per cent. per 
annum on the ordinary shares (payable on January 15th) for the 
half year ended September 30th, 1903. 


Stock Exchange өйө pen өү haze been made 
to the Committee to allow the following to be quoted in the Official 
List:—Consolidated Electrical Co., Ltd.—109,251 ordinary shares 
of £1 each, Nos. 1 to 109,251. 


STOCES AND SHARES. 


Wednesday Evening. 

WiTH the year closing under the shadow cf the Russo-Japanese 
trouble, which paralyses business and makes stocks more easy to buy 
than to sell, the disappointing 1903 comes to an unwept end. 
Business in the Stock Exchange has been bad: only a member can 
tell how bad, but there is some consolation derivable from the 
comparative ease of money, and the freedom from the financial 
difficulties usually associated with the last days of most Decembers, 
In the markets with which we deal, the Telegraph section has 
shown itself the fittest so far as survival of quotations is concerned, 
but in this connection it has to be borne in mind that prices a year 
ago were very flat in consequence of the Marconi bogey. 

Taking the electricity supply department first in a fleeting review 
of the year's prices, it will be noticed that the changes on the 
twelvemonth are cbiefly remarkable for their insignificance, if the 
paradox is permissible. A good deal of the improvement recorded 
for the first six months of the year has since been lost, so that now 
the widest margin of fluctuation is but 303, a share, which is shown 
by Metropolitans and Notting Hills with a rise and fall respectively. 
Here ів a short table :— 


Company. Jan. 2, 1908. | Deo. 30, 1903. Rise or Fall. 
| | 

Brompton and кенеп. 10 104 | i 
Charing Cross .. ud н 9 j 
Chelsea .. ys seul b: | | i 
City of London . T sig 1 10 | — 
Edmundson's .. is 5% 6 i 
Metropolitan is s 16 17 14 
Notting Hill sa 144 18 14 
St. James's КА 2s n 16 15 — 
Smithfield ee ee ee ў 2 t 21 1 
Westminster oe oe ij | 12 1 


Of these shares, speculative attention has Bion mainly devoted to 
Metropolitans, the various phases of the Marylebone conflict causiug 
considerable fluctuation. After being as high as 20—touched when 
the announcement of the award was made—and as low as 16 this 
year, the price leaves off at 174. Other supply shares fail to reflect 
in their quotations the present outlook for generally advanced divi- 
dends, but like all other investmeut securities, they are being more 
affected by extrinsic causes than intrinsic merita. 

Melancholy is the story which has to be told to proprietors of 
electric railway stocks. The severe slump in City and South 
London Ordinary has reduced the price of the stock 274 points 
since the twelvemonth began. Moreover, at one time City 
Ordinary reached 80 during the year, and it is closing at practically 
the lowest level, thanks to the declining traffics due to County 


Council tramway competition, aud the scare consequent upon 
the Paris disaster. Nor has Central London stock escaped 
the general epidemic of flatness that has shaken home rail- 
ways so violently this year, the sentimental malinfluence being 
reinforced by much more practical fears as to how the line may 
suffer upon the electrification of the Metropolitan and the District 
Cos. Comparative prices can be studied in this list:— 


— M — — 


| 


Btock. | Jan. 2, 1908. | Dec. 80,1903. Fall. 
Central London Ordinary .. 1084 | 944 14 
Deferred .. ` 1694 Hs 15 
City & South London .. T 16 484 274 
Waterloo and City 954 924 8 
Metropolitan Consolidated . 914 чб 54 
Metropolitan District . as 384 34 43 


t 
5 


Until quite recently Waterloo and City stock had a rise to show, 
but this disappeared before the latest fall was brought about by 
sympathetic flatness with London and South-Western stocks, 
knocked down by an inopportune offer of capital. Metropolitan 
has varied between 941 and 80, while Districts have 432 and 32 for 
their limits during the year. 

Electric traction issues have moved irregularly. British Elec- 
tries on January 2nd were 123, rose to 144, and end the year 
badly at 114. London United Tramways Preference finished, as 
they commenced, at 114. Several of the Argentine tramway pro- 
perties have advanced upon tae attention claimed by the Bilver 
Republic on the score of ite protperity, but taking it all round, the 
tramway market has had a somewhat uneventful year, in spite of 
ever-increasing attention directed to electric traction. 

Even as children love to keep а bonne bouche for the final mouth- 
ful, во we reserve for our customary third table that which relates 
to the telegraph market, where alone a note of cheerfulnesa is to be 
found. А few representative examples suffice to show the general 
tone :— 


- ———— —À - FFF 


| 
Dec. 80, 1903. Rise or Fall. 


——— 


Stock or share. Jan. 2, 1908. 
Homo e M c 8 „ А 
| 
Anglo-American Preferred .. | 90 | 98 | 8 
Ditto Deferred .. а — x 8 i 
Eastern Telegraph  .. sis 1174 1234 б 
Eastern Extension  .. e 104 11 4 
Great Northern Telegraph .. - ni 25} — 
Western Telegraph .. es 11 12 
Reuter' 8 ee ee oe ee 7 7 "ons 


Good yields, coupled with returning confidence of the companies’ 
ability to hold their own against wireless wonders bave contributed 
to thie more satisfactory result, besides which, as we have already 
mentioned, prices started from a fairly depressed line at the 
beginning of the year. The Telegraph department has been very 
free on the whole from scares during 1903, and business remained 
all through of the solid investment type. Some of the shares in this 
section are being quietly absorbed by the Continent, chiefly by 
Parisian purchasers. Miscellaneous shares have spent an uneventful 
period. Taking Henleys as one instance, the price has been 17 
and now is 14, the lowest of the year, and Callenders are 11} after 
rising to 143. In each case the decline may be traced to the general 
dulness of nearly all the investment markets round the Stock 
Exchange. National Telephone Preferred at 102 has risen 7 per 
cent., and the Deferred stock, standing at 783, compares with 68 on 
January 2nd. The latter has been as good as 892 during the year. 

Prospects for 1904 certainly open none too cheerfully, and much 
boldness would be wanted to prophesy an immediate improvement 
in Stock Exchange values. А great deal depends upon the news 
from the Far East, but brushing aside influences that can only be 
transitory, it is obvious that the markets display an unusual range 
of cheap shares, of which the public will undoubtedly take 
advantage in the course of time. The low levels at which so many 
quotations now stand, are, in themselves, an encouragement of hope 
for better business when 1904 gets into the swing of restored con- 
fidence and settlement of trade. 


— — — eee — — — — —— 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ' Closin Closing 
Present Dividends for the last | Qu € 
otations tations 
Issue, three years, Dec. 21st. ec. 30th. 
1904. 
01,100 ee ee 99 —108 99 —108 
25,000 ee es ee ee 84 Bå 
119,700: Do. do. iari Nos. 1401, Red. ee ee ee 60/6 93 833 
3,106,580 Do. 48: до. 8 % Pref ео eo ee oe ee 6 92 — 94 92 — 94 
44.000 | Chili Teleption wot o 000 B NE NE E oo, | d- 8 | 4-8 
L) Call 08. ee ee ee ee oe oe 
8 cll MER EERE 
o. Ster 600 year 4 Deb. Stock Red, as вә `+ = — 9 Х 
16,000 Cube Telegraph ee oe L (x ee ee ee eo ec 64% 7 — 8 7 — 8 
6,000 Do. 5 Pret. ee ев ee ee rx) ео ео 43, 16 — КА 16 Е p^ 
Direct Spanish еебта о ө oe eo ee ee ее ee 94 
6,000 Ро. до. 10 Cum. Pret. ee so- ee oes 7 — 8 CT 8 
80,000 Do. do. é$ Debs. oe ee oe ee oe 97 —101 100 —108 % 
8700 Direct West Indie Gad Bob., within N 5% | 0—0 100 108" 
wi 08.1 to 1 Bed. = -— 
4,000,000 | Easten feat India Cable, 44% Heg. - rithin Ноо. 1 o 1,800, d. T% | 1:2 —121 191 —120 
1,985,565 85 — 88 86 — 89 
1,584,645 > 106 —108 108 —108 
800,000 1% 11 — 113 11 — 11% 
890,000 Do. 4% Deb. 8 a К 106 —109 106 —109 
— Hamora, A Somia Mx. . MEE Mt. Db., Nos. о $000, red. 1900 oe 5 E 4 =e 
: » O. . & us Sub.) 1 to 8,000 . = — 
180, Globe Telegraph and Russ“ one an s n wa 8, т, $$ 8 83 — 8 
150,000 | Great Northern та њо Prof ey Doom isi, 25 — 96 25 — 96 
egrapa, ee ee oa = 
62,5001 Halifax and Bermudas Cable, 96 1st Mort. Debe, | 1208, Red. 99 —102 100 —109 
11,000 | Indo-European Telegraph is m ёе as A „+ m. 10% 87 — 10 87 — 40 
100,0000 | London Platino-Brasilian Telegraph, 6 % Debs. ©з жи йе e 98 —102 98 —102 
Netional Т hone, Pref, Фә өө са ee is m 6 101 —101 101 —108 
667 le А 0. Def. f. Stock ee eo ee ee ee ee 44 76 — 19 77 — 60 
15,000 Do. — do. 6 Cum. 1st Pref. ee ee ee ee өө 6 18 — 14 18 — 14 
15,000 Do. do. 6 Cum. nd Pref. . EON 6 18 — 14 13 — 14 
9,950,000 Do. do. 5 & Non-cum. 8rd. Pret, 1 to 250,000 . 5 5a— 57 55 — 
000,000: do. 8 Deb. Stock Red. ee ee ee co Bà 96 — 98 94 — 96 xd 
179,818 | Oriental Sedan Elec. Nos. iem ,604, бшу paid a 6 1 3— 1 
50,000 Do. Q. do. р cum . Pref. ВЕ на e — .. 1— 1$ 
100.000: | Pacific and European Tel 4 % Guar. Debs., 1 to 1,000 ` ENS T 97 —100 98 —101 
11,889 Reuter's ee ee ee ee ee ee ee es ee 7% 7 
8,808 | Submarine Cables Trust ER m s vi ME "i is 116 —121 117 —122 
United River Plate Telephone PEE! 7 96 6 6 xd 
40,000 Do. do. 5 % Cum. Pret, Nos. 1 to 40,000 >. 2 5 xd 
179,9471 Do. do. b Debs. se ee ee oe ee ee 104 —107 102 —105 xd 
16,600 West African Telegraph, Shares ee ee ee ee 2 96 — 8 5 == 
150,0001 | West Coast of America, 4% Deba., 1 40 1,600 guar. by Bras, Sub, Tel .. — 98 = 
901,900 | Western T h, Lid., Nos. 1 to 207,980 TENOR 1% 11j— 123 112— 12} xd 
400,000 E 9) —102 98 —101 
88,821 ° — = 
84,068 ee 6 — 6 — 
4,009 ee 44— 44— 
80,0001 es 101 —104 101 —104 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
30,000 | British Aluminium 7 Y Cum. Pref. .. s T" - ө vs 10 ae Фа wk 54 44— 53 
800,0001 Do. do. b 1% Mort. Deb. Stock Red. ee ee ee Stock ГЕЈ „ә ee 3 9a 88 — 92 ee ee 
100,000 British Electric Traction ee ee m ee ee ee ee 10 9% 9% 8% n xd 11 12 xd 118 
100,000 Do. do. 6 раш. Егас ee ee oe ee °з 10 ee ee ee — 11 11 xi 112 112 113 
600,000 Do. do. FFF Stock 8 x EM 190 um 190 —123 га 25 
100,000 British Insulated and Hels eg eo ee rx) ee ee b 15 96 10 96 10 96 $ 6 TT $ oe ae 
100,000 Do. do. 6% . Pref. ee ee eo 6 oe ee ee ch 5 51— 5 ee oe 
50,000 «воо, Lindley & Oo ae Mort. Deb. Red. ee ee ee rt g 9 Nil ee 103 —108 102 = a oe ee 
50,000 ey rd. .. ee se oo 0 0 ee ee EN У ee ee 
60,000 « Do. do. 6 Cum. Pref. oe ee ee ee £1 6 6 % ee 1 16 to 100 14 to T ee ee 
106,781 | Brash Electrical Engineering, » 1 to 105,781 .. T ee на 3 b Nil Nil й— 1 1 ne ге 
180,000 Do. do. Non-curn. 6 Pref. MEC е 9 6 8% | 6% 11—. 1 11— 1 
1295, 0003 Do. do. Perp. Btock . os ee | Stock 6 ov as 97 —100 97 —100 ^ 
126,000 Do. do. Perp. 2nd 1 Deb. Btock ös Stock ө és 2. 13 — 85 15 — 80 xd 
40,000 e 45. do. 5 96 Cum. Pret. ee b ee oe ee 54— 53 5}— 53 xd ve oe 
Do. do. 43 lst Mort, Deb. Stock Red, ee Stock ee ee oe 106 —110 E 104 —108 xd . ee 
1,800,014 | Central lande Railway, Ord. 8toc - s» va s Stock «> 4 4 93 — 96 93 — 96 95 04 
Do. do. 4 $3. Pref. Btock.. ео oe ee ee Stock es 4 4 99 —102 99 —102 
494, Do. do. до, ee ee еә es eo Stock ee 4 4 95 — 98 93 — 96 oe ee 
000 | City and South London Railwa ye «„ эе oe os — ee | Stock | 13 2 8} 47 — 50 47 — 60 50 49 
86,000 Crompton & Co., Ap M t. Debs. ee 900 ot 4100 ee 8 8 7% b 11— 21 11— 2} oe ee 
100,000: [^ to 11,000 of r тей, ю 8 00, and ee ee ee ee 99 —103 99 —163 ee oe 
99,261 | Edison & Swan United Elec. Light, A” shares, 8 1 to 99,961 5 Nil T 0 — 0 — 26 T 
17,139 ро. do. “ A” shares, 01—017, b Nil v i— 1 1— 1 у T 
Do. do. 4 96 Deb. Stock Red. 100 Sy a vs 72 — 77 71 — 76 x1 
112,100 a ee oe ee 2 IE 1 — 
81,890 Do. 7 Cum. Pret. 1 to 81,800 55 Pe 2 ‚5 -% Р 2.— a ^um 85 
500 | Do. do: 4 ф Porp. lat Mort. Lar: Stock „stock s 2 97 —100 98 —101 
95000 | General Electrio Co. ir Cum. Pref. > oe - sè 10 5 % 5% 5% 92— 10i 91— 10} m ИТ 
900,000 Do. do. Mort. Deb. ee eo ee ee Btock ae кт oe 96 — 99 96 — 99 8 es 
үте, кош. (W. T.) Telegraph orks, Ord. .. FH os 65 sa 6 30 2096 | 2 $ 14 — 15 184 - 144 14 ат 
48,060 Do: до. ort. Deb. Stock  .. =... | Stock 1 i: d 108 —112 108 —112 ya 
60,000 | Indis-Rubber, Come rete & Telegraph Werks ТГ 10 1096 |10% 10 19 — 20 13 — 19 xd da Sa 
800,000! Do. do. до, 4 96 In Mort. Deb. | 100 d FM ia 100 —103 100 —103 we T 
81,600 Liverpool Overhead Railway, Ord. „ „% ө» 10 8196 1496 14% 4 5 52;— 53 x os 
10,000 |! Do. do. Pref. 410 paid és ee $5 M 10 hi s Da 10$ — 103 101— 10; A ee 
N, 580 Tel Construction and Mainten 19 |114% | 20% 20 % 34 — 87 81 — 37 6s is 
10,000 до. 4% Deb. Bds., Nos. i to 1,500 Red. 1900 100 Pe га - 101 —104 102 —105 ae m 
640,000; | Waterloo & City Railway, Ord. Stook oe "Xr" oe ee | 100 8% 8% 83% 91 -- 94 91 — 94 - "n 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated АП shares are fully paid. € From Manchester Share List. 


Bank rate of discount 4 per cent, (Septewber 3rd. 1903). 
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SHARE LIST or ELEOTRIOAL COMPANIES tc) oa ELECTRICITY SUPPLY COMPANIES. 
| | 
Present | | Btock Dividends for th | Closing | Olosing | Business done 
МАМЕ, | or | ividends for the Quotations Quotations | week ended 
issue. Share. | last three years. Dec. 21st. | Dec. 30th, Dec. 30th, 1908. 
— — s —— D'—Y ÓÁÀ — ᷑·—ʒ?:— —— 
t 1900, 1901, 1902, Highest.| Lowest 
100,000 , Blackheath and Greenwich Dist, Electric Light, Ord.. . 1 EN н ба — 1 S 
100,000 Do. 4496 1st Deb. Stock, Prov. Certs. 100 * 8 T 114 —117 114 .—117 
20,000 | Brompton & Kensington Electric Light Sup., Ord, 1 to 20,000 б 6 96 8 96 8 96 10f— 103 1031— 107 . ee 
20,000 Do, do. 1% ‘Cum. Pret, EE: D ri 9i— 94 93— 102 A 5 
50,000 | Charing Cross and Strand Electricity Supply .. | 5 9% 10 „ 10 96 .. — 84— ə 92 | 98 
70,000 Do, do. do. Cum. Pref, | 6 A e * 64— 5i 54— 5 5⁴ 
40,000 Do. йо. '' City Undertaking я di Cum, Pref, TP IE C : i7 41— 5 Wu 5 T 
250,000 Do, do. 4% Deb, Stock Red. .. AMT s е: 108 —105 ха 108 —105 
44,486 »Chelsea Electricity Supply, Ord. . А es + b | 5% 4 44% 6 bà— 6 | 
150, 0001 Do. do % Deb. Stock Red. * „Stock .. í X^ 107 —110 105 —108 xd | .. 
70,595 City of London Electric Lighting, Ord. 40,001— 110, 8905 we re | 0 0 5% 5% 10 — 104 104— 11 1015 | 
40,000 Do, 6 % Cum. Pret., 1 to 40,000 „ 64 е: Pa 18 — 14 18 — 14 (à | 
400,0001 Do, 5 96 Deb. Stock, Scrip. (iss. at 115) all paid . бе T 122 —127 121 —126 xd .. 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. ке. DE MT Қ: | ; 102 —105 101 —104 ха oe | 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4% 4% 4% 74— of H am of | Sry 
20,000 Do. do, do. 6 % Pref., 40, 01-0, E. FU | uu А: — l14— 12 11 — 19 b uv] 
400,0001 | Do. do. 43% Deb. Stock .. «NEG Ne v: o f 408—111 100 —109 xd | .. | 
250,000 | Do, do. nb > 9nd Deb. Боск ..  .. .. «. | Stock| .. 4 .. | .. 100 —1004 99 —102 z 
50,000 Edmundson' s Electric беркай. Ord. Shares i <. 4 5 7 96 7 96 1% 6 — 64 | 6 — 6} | 61 
80,000 Do, do, € % Cum. Pref. .. Ф a. LU ve Ж ые Pi 6— 6 | 6— 6% — 
140,000 | Do. do. 44% 1st Mort. Deb. Stock P NS T] „> TD RAS. 104 —107 104 —107 1 
21,000 | Kensington and Knightsbridge Electric, Ord. .. .| 5 1199 |10% 10 % | 10— 114 103— g -.. 
90,000 | Do. do. do. 4 % Debenture Stock Stoxx - 0| 101 —104 | 101 —104 103 
110,000 | London Electric Supply Corporation, Limited, Ord. .. v 8 FAM NOT os 1j— 2 | ig 7 — 
49,840 Do. do. do. 6 % Pref. .. E 455 ED Ub 5— 55 b — 55 iu AN 
250,0001 Do. do. do. 4 % 1st Mort. Deb. Stock Red | Stock | .. йз .. | 997 —100 xd 97 —100 | ; 
100,000 | Metropolitan Blectris Supply, 1 to 100,000 . «| 20 °1| 69$ | 0096 14% 17 — 18 17 — 18 17% 
71,106 | Do do. E: Y, Cum. Pref, 1- I, 106, £8 paid А" COME БУУТ 2 s 4&— 48 5 Б} | 44 
220,000: Do, do. 44% 1st Mort. Deb. Stock sa де - $a * "E 110 —114 109 —118 ха | 
250,0007 Do, do, 8496 Mort. Deb. Stock Red .. Stock к TW Lue 96 — 99 95 — 98 xd | 95} 
10,852 | Notting Hill Electric Lighting р к ёе " 10 т | 6% 6 96 124 — 1 124— 184 
40,000 St. James and Pall Mall Electric Light, Ord. .. 6 | 144% | 144% | 144% 144— 151 144— 155 | 
20,000 | Do. do. do 7 96 Pref. 90, 081 to 40, 080 b a S 7à— 83 74 - BÀ T 
150, 0001 Do. do. do. 84% Deb. Stock Red .. | 100 4 * a 98 —101 97 —101 xd Sia 
19,000 | Smithfield Markets Electric Supply, Ord. à én a | 2396 8— 33 9— 8 i 
50,000 | Do. do. do. De b. Stoc E Р Stock . 85 — 90 863 86 
65,000 | South London Hlectricit Supply, Ота, .. T ee - (e 5 T 1196 + — BÄ u— 392 8i jg 
80,000 | Urban Electric Supply, es da uy ёа »» 6 РҮ 52 eo 44— 6% 4$— 6% 
80,000 | Do. do. 6 % Cum. Pref, .. 56 * * i» 6 » d - 44— БА 4&— 58 T T 
110,000 | Westminster — Bupply, Ord. .. - T .. 5 | 104% 104% 12 % 12 — 13 12 — 18 T z 
____48.141 | Do. 5 % Cum. Pret. Je Y » "^ 5 | 6— 6 Д. SE d (us 
M — to — Shares. Unless otherwise stated all shares & are e fully paid. 
, Week's 
CHEMICALS, &o. саа BI UON METALS, &o. (continued). 565500 
а Acid, H rio . per ot. 6j- n 9 OopperBheet .. ..  .. perton р 
a ээ tric . ee oe ee per owt. 23J. oe 9 LT Rod.. ee per ton en р 
а 99 о.. oe oe oe per owt. 83J- ee e 97 (Electrolytio) Bars o ae per ton ' 268 oo 
a 99 Sulphurio eec es es per owt. 5/6 ee e ,9 » ees per ton 278 eo 
a a0 Sal ee ee в рег owt. 42/- ae e » ГТ] ee per ton 275 ae ч 
а Ammonia, Muriate (crystal) .. per ton £88 10 vs e " Н.С. Wire per ib. Jad. os 
a U ” ee oe ees per ton £80 oo / Bbonite Rod ee ee eo per lb. : ee 
a Bl powder .. ee ae per ton #4 10 ee f [1] Sheet oe ee per lb. 8/- oe 
а Bisulphide of Carbon .. perton £15 “> п German Silver Wire „. per lb. 1/6 ЕЎ 
а Вогах.. эе ee ee ee per ton £18 ee h Gutta-percha fine е ee ee per Ib. es 
а Bensole (90%) .. . .. pergal 77 ке h Indis-rubber, Рага fine . per lb. 8/104 to 8/11 РЕ 
a „ (50/9090) .. e... per gal. Am is 4 Iron, Charooal Sheets per ton £18 e. 
a Copper Sulphate .. "n per ton РУ 4 „ Pig (Cleveland warrants) per ton 48/- 1/6 inc. 
a » Nitrate ; e per ton 294 es 4 a , according to aise per ton From £11 © 
а oe White Sugar es oe per ton £81 oe 4 Ы рег ton 416 to 50/- ee 
: Meth Met ndi ee ee ae per n ао ee L| ,9 ira, galvanised No. 8 ee per ton rid 10 ee 
y Be LII T LJ ee а 
а Naphtha, Solvent (90% a 100° б). Per pal, 58 й 9 Lead, ‘Boel zn e e er n | (дав) 2% dec. 
а Potash, Bichromate .. рег 8d. n 2 .. рег ton £18 T 
a „ Caustic (looo) aka .. per ton 49 < m Manganin Wurs No. 8. per Id. 8, | is 
a һас Bisulphate "m .. perton 485 ʻi g Merc . per bot. £8 5 es 
в Bh oe .. рег OWS. 286 / m d Mica (ш original cases) small .. per lb. 4d. to 1/6 с 
a Sulphate of Magnesia ..  .. per ton 44 10 1, d „ ü „ medium per lb. 9/6 to 8/9 oe 
а Sulphur, Sublimed Flowers .. per ton £6 10 ба 2 а 5 е рег 1Ь. 4/- to 7/9 E 
а » Recor. Майн RT .. рег ton £65 10 v p Phosphor Bronse plain castin per lb. lj- to 1/94 «s 
a Lum .. рег ton 25 ia » rolled bars & per lb. 1/- to 1/8 x 
a Boda. Caustic (ы 70%) +. per ton £10 15 os P " » strip&sheet per lb. From 1/1 ne 
a » tals ee ae per ton £8 es o Platinum ee ee ee per os. £4 oe 
& " Richromate, casks ee per Ib. Nd. eo { Silicium Bronse Wire per Ib. 9d. to па. oe 
Bteel, Magnet, &aoc'd'g to desc' p per ton £58 T 
METALS, &o. [1] » in bars e . eim £40 ee 
f to 
b Aluminium Ingots, in ton lots P per ton 2180 M 9 Tin, Block es eo ae oe per ton i #135 | £2 Inc. 
b $9 wre. in ton lots ee per ton 2168 ee 9 » Fo ee . per lb, 1/6 е 
Sheet, in ton lots .. per ton £166 E: п „% Wire, Nos. 1 to 16. .. per lb. ; 
p Babbiit's metal ingots... per ton 448 to £180 X p White Anti-friction Metals— 
€ Brass (rolled metal 9" to 19") basis per lb. А ; “White Ant" brand per ton £19 to £63 ss 
e „, be (brased) : .. per lb. vs j Yarns,2/10sGreyCotton,onsp'ls per Ib. Bd. n 
e 97 Wire (solid drawn). . oe per lb. 1 d ee f ” lea. Flax. oe per lb. d. ee 
€ 5 „ basis.. ... per lb. d. us і $4, 8 e piy 10 ibs. Bn lbs. Russian per lb. «t4. oe 
е Copper Tubes (brazed) .. per lb. 913. s ^ o3 ussian, single .. per ib. 4 88 
» (solid drawn) . per lb, d. j 180 Ibs. Jute rove per ton 1 К? 
м Соррег Bars (best selected .. рег ton 1 k Zino, Bh't (Vieille Montagne bnd.) per ton £33 15 is 
Quotations lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick | 
Bmith & Co.; 7 dia- Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby , Ltd; ; m W. T. Glover & Co., Lid.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; р The Phosphor Bronse Co., Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 
; Week | Receipts for | No. Miles ; Week | Receipts for No. | Miles 
Locality. ending the week. | wks. Total to date. open, Locality. ending the week. | wks. Total to date. open. 
£ £* © £ £* | * „B. E. T. Co.—cont. | £ £* T 
Aberdeen Dec. 26 | 1,175 | +2741 30 57,147 + 6,560 10 | — 3 Miscellaneous .. — | 62,248 = „ 
Bournemouth » B 873 — — — 1 — | | Cardiff x — 4,808 720,149 | 1 — 
Blackburn » 25! 1,099 | +146 | — 33.465 + 1.7/0 1 — Chatham & District 50 ,990 | +14,218 | 8668 | — 
Blackpool] .. „ 941] 287 — 18 — | 81,808 — 159 — |'$|Cork .. 61 , 26,286 | — 8,875 9 | — 
„ —Fleetw'd » 90 2572 — 1 — 20,754 | — 101| 74 — | & | Dover ae = 11.0644 + "4| 8 | — 
„ Lytham | , 94| 144 | +121) 8 | 1,144 4 667| 7| — | & Dublin s — 191,008 | + 8,591 | 464 |+. 
Bolton -... . „, 27 1.884 | +9206 | — 71,701 + 8,435 | 25 — | ы | East Ham — 2, 190 + 7, b 1+ 
Bradford — — — |— — — |44 |e4 | S | Glasgow — 409,720 7 42,818 | 694 77 
Brighton » 77 872 — 91 — | 86,981 — 14 | — |Е Halifax (2 weeks) . 87 | 51,276 + 5,741 | 311 |+ 
Bristol. „ 25 | 5,814 |449|— | — — |3 |— . Hull se 89 | 78,564 | + 4.645 18. |+ 
Burnley „ 26 1018 | +220 | — = = 7h | — |= Шкевоп . e — — = 
5 District | ,, 18 141 | — 10 803 8,988 | — 12 — ale of Thanet .. — 88,251 — 1 773 103 — 
Devonport » 18| 460 | + 89 24,253 | + 1,675| 5 | — |$ | Leeds. „ — | 216,459 718,051 41 | — 
Dudley Sto'rb'ge „, 18 728 | + 88 5 1,877 | + 9,569 — |o Liverpool .. 1 61 612,058 417,215 | 108 | — 
Gateshead „ 18) 858 | + 23 sa | 44,204 | + 5,488 10% f 2 S London C. C. 88 334,958 | + 70,761 | 89] | — 
; Gr'n'k—Pt. Glagw » 18| 481 | + 60 27,871 | + 3,998 | 7$ — Manchester .. — | 455,88) |+259,606 T3 | — 
5 Hartlepool : » 18 941 | + 34 502 19.580 + 927 42 3 Newcastle zT - — 11 — 
E Middleton. Ч » 18|] 988 | + 84 15,795 | + 1,926 — Portsmouth — | 70011 | + 4.278 144 — 
Oldham Ashton » 18 198 | + 15 28,478 | + 1,624) 8 | — T Salford ) — 141,782 + 41,726 | 80 | — 
Ф Peterborough » 18 106 — | 47 7,311 — —|— Southampton Ex = — Бан 167 — 
Poole » 18 4 12 15,045 | + 2,1417 a — | & | Southend-on-Sea .. 87 12,617 + 2,036 8 | — 
с Potteries . „ 18 | 1,670 | +116 80,108 | + 8,756 | 989 | — | Я | Sunderland . са — | 48,061 | + 2,190 | 90 1+8 
„$ Southport . . » 18 + 16 15,618 | + 2701| 51 — 8 Wolverhampton è == | == == m 
$ South Staffs. » 18 965 | +840 40,891 | + 8,780 —3 |, | Cen. London Rl Ri Pa 28 166,820 — 6,782; 6 | = 
mM Swansea » 18 402 | + 18 н + 2,182 — City & В. Lon. Rl 26 | 70,694 | — 10, 902 = 
emouth : » 18 180 | — 18 15,407 | + 748 = Dublin—Lucan Rly. — 8,119 + 191 — 
| olverhampton. . » 18 B23 | — 18 19,498 | + 7,695 +8 L'pool Overh'd Rly. — 4^ 9,898 — 
Yorks. Wool Dist| „ 18 185 | — |4 17,081 — 6 | — "Mersey Railway 25 + 6,619 = 
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THE CITY AND SOUTH LONDON RAILWAY: WORKING 
RESULTS OF THE THREE-WIRE SYSTEM APPLIED TO 
TRACTION, &c. 


By Petes VaLENTINE MoManoN, Member. 
(Abstract of Paper read December 17th, 1903.) 


(Continued from Vol. 53, page 1052.) 


Tux working conductor itself is of channel steel of high con- 
ductivity. It has a cross-section of 4 sq. in., and weighs 40 lbs. 
per yard. It is laid in 30 ft. lengths, and is joined up with copper 
fish-plates, which also form the means of holding it down to 
the insulators. On the Islington extension the copper fish- 
plates were strengthened by steel plates on one side, as 
experience showed that the copper plates in some cases allowed 
the channel steel to get alightly out of truth. Under each joint 
or fish-plate there is a special holding-déwn insulator into which 
the copper fish-plates grip and hold the working conductor in 
position: the remaining insulators are simply let into the sleepers 
and serve as supports only for the working conductor. Fig. 6 shows 
the details of conductor and insulators. | 

Each running rail is bonded with two flexible bonds of 0 165 
sq. in. section in the bottom flange of the rail. In addition" 
the rails are cross-bonded and joined to the tunnel at regular 
intervals. The up and down tracks are also cross-bonded at the 
cross-over roads. 

In order to get from one side of ths system to the other, or to 
change from the positive to the negative side, a wooden break 30 ft. 
long is left in the working conductor. This length was chosen so 
that two locomotives coupled together could not make 1,000-volt 
“short.” The locomotives run over these breaks by their own 
momentum, and as the collecting shoes are 13 ft. 9 in. apart, a break 
of 16 ft. 3 in. is left. This break was found to cause an appreciable 
flicker in the train lights, and the difficulty was overcome by screw- 
ing metal plates on each side of the wooden strip and joining them 
up to the conductor by a fuse, leaving the actual break only 16 ft. 
long. The drivers switch off the current on approaching the break, 
but if this precaution is neglected sometimes an arc is drawn out 
by the locomotive shoe, and the -fuse blows before any harm is 

one. | 

In addition to the feeder cables above described, there is a 
complete and independent set of cables for the, supply of current 
to the electric lifts, and also for the station lighting. The electric 
lifta on the Clapham extension ate fed from an independent switch- 
board in the generating station at Stockwell by two 0°25 tq. in. 
cables. The lifts between Stockwell and London Bridge beiag 
hydraulic, no cables are required ; but from London Bridge to the 
Angel (both stations included) electric lifts are installed, and 
are fed from both sub-stations through special panels on the switch- 
boards. 

One special lighting feeder, 0 15 sq. in. section, runs the whole 
length of the line in each tunnel, and supplies the station and 
signal lights. These cables are fed from the generating and both 
sub-stations as follows :— 

At the station and the Angel sub-station the batteries 
in connection with the Highfield boosters have separate switch- 
boards which are practically extensions of the bus-bars. The special 
light feeders are joined up to these boards through a fuse and 
throw-over switches, so that the lighting can be maintained from 


the bus-bars, the battery, or the battery working iu connection with ' 


the boosters. The lift cables are similarly connected, but bave an 
automatic circuit-breaker instead of a fuse. At London Bridge 
sub-station ordinary non-reversible boosters are employed, and here 
the lighting and lift feeders are usually coupled up to the bus-bars, 
the former through а fuse, and the latter through sn automatic 
circuit-breaker. Throw-over switches are also used to feed the 
lighting and lift system from this battery in case of necessity. As 
а further precaution, at each station where electric lifts are installed, 
throw-over switches are fixed, so that, in the event of the special lift 
cables breaking down, the lifts can be fed direct from the working 
conductor. 

As already stated, there are two sub-stations, one at London 
Bridge and the other at the Angel, Islington. 

At London Bridge, each of the four high-tension feeders is con- 
nected to its own panel on the switchboard through ап emergency 
quick-break switch operated by hand only. Connections are then 
made tbrough the automatic circuit-breakers and switches with 
the reducers and working conductor. 

Four of the Electric Construction Co’s continuous current redac- 
ing motor-generators are installed at this sub-atation. Fig. 7 
shows a longitudinal elevation of the machines. The reducers are 
mechanically connected in pairs, one set working on the up” and 
the other on the down side of the system. In this manner, in 
addition to these machines acting as reducing motor-generators, 
they also serve the function of balancers. This effect can bs 
plainly observed on the ammeters in the generator armature circuits. 
The current entering the motor or outside armature remains fairly 
steady, while that in the generator-armature varies considerably, 
showing that these armatures ага also tending to maintain an 
electrical balance on the two sides of the system. It will be 
noticed that each machine has an auxiliary field and series winding 
in circuit with tne feeder. This enables the machine to compensate 
for the variable feeder loss and to supply at all loads up to full 
normal load and overload, current to the working conductor at tLe 
same voltage as the generating station bus-bars. 


Each machine is capable of delivering to the workingiconductor 
300 amperes at 500 volts continuously, the speed being about 600 
r. p. m., and the overload, for considerable periods, being 400 am- 
peres. Under ordinary full normal load conditions the armature 
current and voltage is as follows :— 

Generator between working conductor and rails, 500 volts, 130 
amperes. 

Motor between high-tension feeder and working conductor, 430 
volta, 170 amperes. 

That is to say, compensation is provided for a line drop! of 70 volts 
at 170 amperes. | 

The temperature-rise after six hours' run at normal full load does 
not exceed 70° F., and the machine can run for a furtber two hours 
on overload without excessive heating or sparking. | 

Tested as a transformer, the ratio of the output on the generator 
side to the input on the motor side is 91:5 per cent. ` 

The battery contains 556 49-H.B.11-type Tudor cells divided 


ALG a — 


Fra. 5.—D:4GRAM OF SYSTEM. ANGEL SuB-BrATION CONNEOTIONS. 


between the three arches, and so arranged that the cells between 
which there is & high difference of potential are placed in different 
arches. The following is the capacity of the cells:— 


490 ampere-hours when discharging at 70 amperes for 7 hours. 
450 159 


L] oe 3 
400 в н 00 1 ‘ 
» » » » 
пас cells x capable of standing & discharge of 500 amperes for 
short periods. 


The 556 celle are, of course, divided up into two batteries, one on 
each side of the system. In each battery 32 cells are coupled up as 
regulators. 

The boosters used in connection with the battery at this sub- 
station are of the ordinary E.C.C. non-reversible type. The motor 


Fic. 6 —DzaTA1C8 oF WORKING CONDUOTOBS AND INSULATOBS. 


side of each booster is shunt-wound, and capable of working at any 
E.M.F. between 480 and 510 volts. The generator side delivers up 
to 150 amperes at 200 volts. The machines ran at 600 revolutions 

minute, and have a commercial efficiency of 85 per cent. at full 
load. The battery is usually charged during the periods of light load 
or other times convenient to the generating station. It is practically 
kept in reserve as regards supplying current to the working con- 
ductor, but is used to supply the light and lift cables, and for 
lighting at night when the generating plant is shat down. 
When used on the bus-bars to supply current to the working con- 
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ductor, the regulating cells are brought into use, the bus-bar voltage 
being too steady to allow the battery to charge or discharge on the 
line. It will, of course, take heavy peaks under these conditions, 
but then the voltage drop must be perceptible. The behaviour of 
the battery at this and the Angel sub-stations shows in a marked 
degree the advantage of a reversible booster. 

Tu Angel sub-station (fig. 5) differs slightly from tbat just des- 
cribed. 

The reducers are exact duplicates of those at London Bridge, 
with the field- winding slightly altered to compensate for the higher 
cable loss Although two complete lines (or sets) of reducers are at 
present installed, together with the necessary switchgear, only one 
set of cables is run from Stockwell, one set of reducers being able 
to do the work at full load. Provision has, however, been made 
for a second set of cables when required for the contemplated 
extension of the railway to Euston. Either set of reducers сап be 
run as desired. The essential difference between this sub-station 

_and that at London Bridge lies in the method of using the batteries. 
Here, instead of the ordinary non-reversible boosters, the Highfield 
system is used, with the result that the batteries are always on the 
line either discharging or ¢harging. 

Each booster (one each for the “up” and down ") consists of a 
motor, generator, and exciter opposer, all coupled direct to one 
shaft, the rated capacity of the booster being 420 amperes, with a 
boost of 150 vols. The machines are capable of taking an 
overload of 50 per cent. for half-an-hour, and of 100 per cent. 
overload for momentary peaks. The diagram fig. 5 shows the 


connections of the Highfield system as employed at Islington, 
and the arrangement of coupling up the light and lift cables. 


Milking transformers are installed at the generating and sub- 
stations. | 

The question of carrying the passengers vertically is quite as 
important as their carriage horizontally, and the costs are con- 
siderably more per ton-mile or passenger-mile. 

As mentioned earlier in the paper, the lifts on the railway from 
Stockwell to King William Street are hydraulic, the high-pressure 
water being supplied from the generating station at Stockwell. 

At each of thesix stations there are two lifts, the capacity of each 
being 50 persons. The average travel is about 50 ft. 

Kennington station has now only one hydraulic lift, the second 
one beiog operated electrically. The method of control consists of 
а hand rope in the cage, which operates а valve, allowing the water 
to enter the cylinder as the lift ascends, and to leave as it descends. 
The hydraulic plant was manufactured and erected by Messrs. 
Armstrong & Mitchell, of Newcastle-upon Tyne (now Armstrong, 
Whitworth & Co). 

Hydraulic capstans are fitted in the dept for shunting purposes, 
and these, together with motor lifts in the repair shops, are operated 
from the same supply. 

The lifts“ on the northern and southern extension are electric and, 
with the converted lift at Kennington, number 26. The cages for 
these lifts are very similar to those used in connection with the 
hydraulic lifts, and have approximately the same capacity. 

The whole of the 25 electrical lifts on the extensions were manu- 
factured and erected by Messrs. Eastons, of Erith, and, with the 
exception of the position and size of the motor and winding gear, 
are similar. In the caseof the Clapham and Moorgate extensions, 
the motor and winding gear is fixed at the bottom of the lift shaft, 
and in the case of tbe Islington exteneion at the 
top. This latter arrangement is very much more 
suitable and convenient. 

Briefly described, the machinery consists of a 
compound-wound four-pole motor, on the ex- 
tended shaft of which is secured a mild.steel, 
case-hardened worm, geared to & worm wheel 
having a phosphor bronze rim, with cut teeth, 
shrunk and keyed to a centre. Tue worm wheel shaft 
carries the rope-driving sheave. The eight steel 
wire ropes passiug over this sheave are given 
additional contact by a similar sheave running 


60 
Time. 


Fic. 8.—RECORD OF ALL-Day TEST, JANUARY 18TH, 1894. 


The switchboard is similar to that at London Bridge, with the 
exception of the Highfield panels. The battery consists of 500 
Tudor 210 H.B. 15 cells of the following capacity :— 


588 ampere-hours when discharging at 84 amperes for 7 hours. 
540 [T] » 180 » 3 

480 " ” 240 ” 2 „ 
420 » 97 420 " 1 99 


with a maximum discharge rate of 600 amperes for short periods. 

At both sub-stations arrangements are made on the switchboards 
во that the high-tension cables can he coupled to the bus-bars direct, 
and feed in as low-tersion feeders in case an accident should occur 
to the high-tension plant. 

As already mentioned, there isa battery at Stockwell in con- 
nection with the Highfield boosters, The battery consists of 500 
Chloride 11 cells of the following capacity :— 


245 ampere-hours when discharging at 35 amperes for 7 hours. 
225 n Т 75 » " 
200 7 " 100 » 2 „ 
176 39 97 175 » 1 » 


with & maximum discharge of 250 amperes for short perioda. 

The boosters are eimilar to those at the Angel sub-station, and 
have а rated capacity of 175 amperes with а boost of 150 volte, 

The battery at the generating station is used only in connection 
with the supply of current to the lifts on the Clapham extension, 
907 the lighting circuit in parallel with the other sub-station 

tteries. 


light and quite close to the driver; the ropes 
going over and under these two sheaves form а 
figure like the letter S, which gives an excellent 
grip, but is more or less objectionable from the 
point of view of rope renewals, 

The cage is suspended from one end of the 
ropes, and the balance weights from the other. 
The latter are arranged to balance the 
Weight of the cage and about half the load, 
this being generally the most economical working 
arrangement. At stations, however, where the 
traffic is light, a slightly smaller balance weight 
proves more economical. Safety arrangements 
are provided to grip the lift guides somewhat as 
in the case of tue hydraulic lifts. The act of 
bringing the safety gear into action also cuts off 
the carrent from the motor. 

The results of working show that the electric 
lift has many advantages over the hydraulic lift, 
but in the case, at any rate, of the large lifts, 
the control of the hydraulic lifts is very much 
more satisfactory than the electric, both from the 
point of view of operation and upkeep. 


. The operation of one simple valve by a thand 
ab 12 rope in the cage gives perfect control of the 
INE — hydraulic lift under all conditions, and with a 

Юю «орт 


reagonable amount of care the starting and stopping 
is perfect, while the speed can be anythiag 
desired within reasonable limits. The control 
for electric lifts is much more complicated 
and costly. The railway company's liftmen being used to pulling a 
rope to start or stop а lift, in the earlier days, when converting the 
hydraulic lift at Kennington to electric working, the simple hand- 
rope method as used in office lifts was tried, but was found quite 
unsuitable for the new conditions. 

The controlling gear now fitted consists of three sets of switches 
operated by solenoids. One set closes the motor circuit for the up 
journey, the other for the down journey, and the third cuts cut a 
starting resistance in the armature circuit. The exciting current 
for the up and down switches is controlled from a small switch in 
the lift cage. 

An all-day test of the generating plaut was made in January, 
1891. The coal was weighed and the water measured from starting 
in tbe morning at 6am. until the generating station shut down 
at 11.30 p.m. During the test six Lancashire boilers and two of the 
Fowler engines were at work. The hydraulc engines operating 
the lifts w-re fed with steam from the same boiler, and the 
amount of coal used for these pumping engines was determined by 
a previous test which gave six tons per day. 

The electrical output of the station was 4,005 units, The follow- 
ing table gives the whole of the resulta of the day's working. The 
coal and water per unit generated аге very hich, due to the fact 
that the engines were only runnisg with anything like full load for 
about 5 hours out of the 17 5 hours of the test. In the difference 
b:tween the units per ton-mile at the switchboard and on the loco- 


* A full description of the new electric lifte appeared in our issue 
of December 13th, 1901, p. 977—979.—Юрв. 
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motive is included the current used in shunting the trains into and 
out of sidings, and aleo the transmission losses. The units per ton- 
mile on board the locomotive were observed when driven under the 
best conditions, and itis probable that in ordinary working the 
driver did not take such care in driving. The transmission losses 
as measured between the switchboard and locomotive were 10 5 per 
cent. Fig. 8 shows the results plotted. 


( To be continued, ) 


ELECTRIC TRACTION WITH ALTERNATING CURRENTS. 
By A. C. EBoRALL, Member. 
(Paper read at Manchester, December 15th, 1903.) 


ALTHOUGH the subject of the present paper is somewhat hackneyed, 
it is hoped that the present brief and general consideration of cer- 
tain matters in connection with it may be of some interest, aud at 
least give rise to a profitable discnesion. It is proposed to deal 
first with some features incidental to the employment of three- 
phase currents for railway purposes, and then to refer to the subject 
of single-phase railway motors. Two years ago the latter were not 
in existence, but to-day the position is very different. The larze 
amount of attention that has been given to single-phase motors by 
different engineers since that time has already produced results 
which seem to indicate that single-phase working may eventually 
take a certain position as far as electric railway work is concerned. 
Before proceeding to discuss specific questions in connection with 
the subject, it may be as well to say a few words with regard to the 


sphere of utility of alternating current working as far as electric . 


traction is concerned. The latter has to be considered with regard 
to various classes of work, the requirements and conditions of which 
vary very greatly. uS 

Apart from those cases in which the lines can be properly sup- 
plied directly from continuous current supply stations, and putting 
on one side the question of main line electric traction as being at 
the moment of academic interest only (at any rate, as far as this 
country is concerned), the following distinct classes of work have to 
be dealt with as every day problems at the present time :— 

(a) Urban and inter-urban tramways. 

(5) Overhead, underground, and suburban electric railways. 

(c) Branch line and light railways. 

(d) High speed point to point railways. 

Ав far as those lines of the first-mentioned class are concerned, 
it is obvious that three-phase working Їз out of the question; the 
mere fact of two conductors being necessary and the requirements 
of uniformity in the equipment of the line and rolling stock are 
more than sufficient, apart from all other considerations, to bring 
about this result. Again, even if the single-phase railway motor 
ultimately becomes an important factor in electric railway work, it 
would be hardly possible to contemplate a chauge from present 
practice. Even if special circumstances allowed of the require- 


Pinion, 16 tecth, 51^ diameter. 720 revolutions per minute 
Gear wheel, 72 teeth, 26” dlametcr. t60 revolutions per minuta 


Fie. 1.—Всттон THROUGH STANDARD GEARED. THREE-PHASE 
Rarm,way Мотов Raren AT 80 B. H. P., 720 REVOLUTIONS 
РЕВ MINUTE, 500 Vol rs, ARD 25 CYCLES. 


ments of uniformity being waived, such questions as the inductive 
drop in the rails,“ relatively inferior all round electrical perfor- 
mance, relatively greater cost and weight of the electrical equip- 
ment of the rolling stock, &c., would, it is thought, constitute 
disadvantages for this class of work which would not be made up 
for by the advantages of replacing the running machinery in the 
sub-stations Ly stationary transformers. 

With regard to working costs, a certain economy naturally results 
owing to the substitution of transformers for rotating converting 
machinery in the sub-stations, but it is thought that this saving will 
not appreciably influence the total costs of operation, on account 


* For information bearing on this matter, see Mordey & Jenkin, 
Prov Inst, Civil Engineers, 1902, p. 58; Huber, Street Railway 
Journal, June, 1902, p. 470; Hersog and Feldmann, E.. Z., 1900 
Nos, 41 and 42, | | | А 


of the increased energy consumption in the secondary;network. It 
is hardly likely tbat the all-round performance of any type of alter- 
nating current equipment will ever equal that of the corresponding 
direct current equipment—at any rate under the conditions usually 
prevalent in urban and inter-urban tramway work. However per- 
fect the phase compensation of euch motors may become, the losses 
in them and in the distributing system must be greater, other con- 
ditions being equal, while, on the other hand, the maintenance 
charges are not likely to be less. 

With regard to (5), which implies, as a rule, the handling of a 
large number of trains running at shert intervals for the greater 
part of the day, there is more to be said in favour of alternating 
current working throughout; but here again, in the prevent state of 
our knowledge, there can be little doubt which method is the 
better. The commercial success of such lines, which alone is the 
criterion by which the qrality of the engineering portion of the 
work can be judged in the long run, turns very largely upon the 
question of rapid acceleration attained at minimum cost with the 
help of simple and flexible arrangements, and in this respect the 
direct current equipment is superior to the alternating current 
equipment, no matter what arrangements are made with regard to 
the starting and speed control of the motors. The better per- 
formance of the direct current motors in this respect outweighs the 
disadvantages inherent to extended systems supplied with energy 
from a considerable number of rotary converter snb-stations, and 
consequently recent decisions to employ direct current working on 
certain important suburban lines, now in course of electrification, 
are not to be wondered at. | 


TABLE I. 


Type of motor. 


— ͤ 1uͥü 


Leading particulars. | 
Three phase. | Direct current. 


а ee — ———— CL ee ee 


Normal rating at 500 volts 285 £0 B. H.P. 80 B. H. p. 
*Momentary safe overload m о „ 160 „ 
Speed at 1j full load oe 717 r.p.m. 650 r. p. m. 
5 1/1 з = кг 725 „ 710 „ 
» 2 " s js 732 „ 790 „ 
a 3 si e" -— 7359 „ 940 „, 
уз i i 885 ө» 745 „ 1,250 „, 
Efficiency at 14 full load... К 89 86% 
РА 1/1 W S А 90 88 5% 
" 2 Me Cis тя 90 2% 87% 
i 4 о dese 925 9095 83% 
a i Mcr 245 n 86 5 74% 
Power factor at 1} full load 85:5 — 
ns „ ІЛ К" -— 83:5 — 
n 10 i ” ose 78:5 ES 
» 9 4 ” eos 66% — 
oe » 4 »9 | oes 45:596 — 
Current at 14 fou load... is 113 174 
» 1/1 2 7 к 92 134 
ji à - = nee 73 103 
" 4 » v E 58 72 
d 1 5 de oe 44 41 
T no load S5 38 | — 
Net weight, includi'g gea 17 tons. 1 53 tons 
Overall length "m ta — 47 in. 38:5 in. 
„ breadth  .. m ass 418 „ 44 4 
» height TA - M 40 „ 28 „ 
Length of air-gap ... 955 ae 0769 „ 0°25 ,, 
Relative cost of motor jas 125 ,, 1 
Relative cost of two controllers 
and the resistance A = 1:2 | 1 


— —— — — — ——— — — — — — — re sos = 


For 8 minutes. 

t Power factor x 8:4 %. 

Series- parallel control for the direct current equipment, and control with 
rotor resistances only, for the three-phase equipment. 


But with regard to the classes of work enumerated under (c) and 
(d) &bove, where the distances are usually considerable and the 
acceleration periods are relatively insignificant, the case is quite 
different. For such work the disadvantages of three-phase working, 
for instance, are by no means serious, while the advantages gained 
with regard to lower first cost and much smaller operating charges 
are such that it is difficult to imagine lines such as those projected 
between Manchester and Liverpool London and Brighton, &c., 
being laid out for direct current working. There can be little doubt 
but that electric traction on lines of this character, as well as on 
light railway lines generally, will be carried ont with alternating 
cmrents in the future, and it is in connection with this class of 
werk that the following observations are more particularly 
applicable. 

Тнвев-Рнлѕв WORKING. 


Motors.—In Table I., above, a comparison is given between 
typical standard high-speed 500-volt railway motors of the three- 
phase and direct-current types, the former arranged for 25 cyclea. 
The rating of each motor is 80 B. H. p. at 720 revolutions, the tempera- 
ture rise of each motor not cxceeding 75° C. after а run of one hour at 
this load in either case. А tec ion of the three-phase motor is given 
in fig. 1, and the circle diagram for it in fig. 2. 

The table referred to shows at a glance the relative performances 
of the two classes of motor, although the direct current motor would 
certainly appear to somewhat greater advantage at a lower and 
more ugual speed; the contrary would be the case, however, for 
the three-phase motor. The latter, it will be noticed, has an excellent 
efficiency оште, this having been specially aimed at in the design, 
and from this point of visw the three-phase motor is quite as good, 
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at ти as the best direct current motors of corresponding 
outpu 

It will be noticed, however, that the power factor at different 
loads has а lower value than the corresponding value for three- 
phase motors used for ordinary work, but tbis is wholly due to 
the relatively large air-gap. The motor in question has a rotor 
baving an external diameter of 17} in., and for stationary work 
an airgap length of 0°04 in. would be a usual and permissible 
value for this size of rotor. It is, however, too small for railway 
work, and increasing it by nearly 75 per cent. has, naturally, a 
large influence on the power factor. From the figures given above 
it will be seen that at full load 83$ per cent, and at half-load 
66 per 6 of the current actually taken by the motor is an energy 
curren | 
& It will be seen from the table that there is no great difference 
between the weights and dimensions of the two types of motor, 
what difference there is being in favour of the direct current 
motor. But the cost of the three-phase equipment is considerably 
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Fic. 2.—CiBcrLB DIAGRAM FoR THE 80 B. H. P. Tunzr-PHASE 
Rattway Motor SHown N Fic. 1. 


in excess of that of the direct current equipment, this being due, to 
a certain extent, to the expensive character of the controlling gear 
for the three-phase motors. As a matter of fact, the difference is 
even greater, when the coat of the entire car equipment is com- 
pared, principally on account of the expensive character of the 
wiring (especially in the rotor circuits), but also on account of the 
additional apparatus, current collectors, switches, protective devices, 
&o., required in the three-phase case. - 

As to which is the better motor, considered from the engineering 
and cost of upkeep points of view, tbe three-phase motor has tbe 
advantage. With air-gaps of the order referred to above, no trouble 
is experienced in practice, provided that the bearings are properly 
proportioned in the first place and well looked after in the second. 
As far as the entire equipment is concerned, it must be remem- 
bered, moreover, that as а partial set-off to the very considerable 
disadvantages possessed by such а three-pbase equipment with 
regard to economical speed regulation, and the collection of the 
currente from two or more trolley wires, it is possible to work with 
high pressures on the motors, and hence realise a considerable 
saving for the case of lines of considerable length. The limit in 
this direction really turns upon tbe question of the maintenance 
of effective insulation of the stators of the motors, for no matter 
what system of control is employed, no handling of high pressure 
gear is necessary. For such cases as those included under (c) and 
(d), the stators of the motors can invariably be left on,* and 
the entire control (except reversing) effected on the rotors; with 
infrequent stops and long runs this is entirely practicable, and for 
the rest, there is no difficulty with regard to the cutting off or 
reversal of the stator current at the termini, with the help of the 
excellent types of oi] switcbes (requiring but little space) which are 
nowadays available. 

But, although pressures of 3,000 and 6,000 volts are used for 
railways actually at work (and 10,000-volt railway motors bave even 
been made), it is thought tbat the use of really high pressures for 
such work is open to serious criticism. It is by no means difficult 
to construct railway motors of large size to work at such pressures, 
but the effective maintenance of tbe ipsulation under the conditions 
prevalent in railway work is another matter. What with the effect 
of vibration on the durability of the insulation (which, it must be 
remembered, is always at a high temperature on account of the 
considerable and constant losses in the iron of tbe stator) and the 
difficulty of keeping out dirt, moisture, and oil, it is thought that 


* This, the author believes, is wuat is dove at Valtellina. Of 
course, for the class of work included under (5) this method of 
working would no longer be possible, on account of the continual 
waste of energy in the statora of the motors—for instance, the iron 
loss in tbe stator of tbe 80-B. P. motor, shown in fig. 2, and referred 
to in Table I., amounts to 2 kw. The continual switcbing on and 
off of the stators of high - pressure motors could not be seriously соп, 
templated, aod hence the, employment. оќ such motors] for this olas 
of work is practipally ontiof the question. 


the employment of pressures greater than about 2,000 volts is in 
generala mistake. At this pressure, and even at lower pressures, 
the energy necessary for the heaviest trains can be collected with- 
out difficulty by modified forms of the current collectors at present 


in use, and although the cost of the line and distributor is more, 


yet it is surely better to spend money once and for all on this part 
of the work than to spend it in repairs on the motors. Again, the 
indirect consequences of breakdowns in railway work are far more 
serious than in any other, absolute reliability being the first con- 
sideration. Owing to its nature electric traction cannot be во reli- 
able as steam traction when it comes to really heavy work, and, 
knowing this, electricians should surely go out of their way to 
reduce rieks of breakdown to an absolute minimum, even if it does 
cost more in the first place. | 

Specd Control.—It is a trite saying that the speed control of the 
three-phase motor is its weak feature; unfortunately, as far as rail- 
way work is concerned, this is indeed the case. There is, of course, 
no difficulty in regulating the speed of three-phase railway motors, 
от in properly controlling or handling the trains and fulfilling 
service requirements, but the control of the motors is accompanied 
either by great waste or by considerable complication. These 
difficulties increase when rapid acceleration is an essentiel requira- 
ment, and it is for this reason that three-phase working for the 
class of work included under (b) is outside serious consideration. 

Of the various methods that bave been propesed for controlling 


` the speed of tbree-phase motors, two alone are applicable to rail- 


way work, namely, rbeostatic (rotor) control and tandem parallel 
control. The former method is in' use on all the three-phase 
lines at present in operation (including the Zoseen experimental 
line) with the exception of the Valtellina Railway, where tandem 
parallel control has been adopted by Messrs. Ganz & Co. This 
latter method of working was also proposed by the same firm in con- 
nection with the electrification of the Metropolitan District Railway 
in London, and the essential features of each method will now be 
briefly dealt with. 

Unlike the direct current series motor, the speed of which adjusts 
itself automatically, in accordance with the torque which the motor 


is called upon to exert, the three-phase motor (ог any induction 


motor) possesses tbe undesirable property, as far as railway work is 
concerned, of carrying all loads within its capacity at nearly the 
same speed; thus the 80-в.н.р. motor already referred to has a slip 


of only 133 per cent. at a load of 200 B. K. p. The absence of inherent · 


epeed regulation for varying torque means tbat, if left to themselves, 
the three-phase motors on the cars will draw them up the steepest 
gradients on the lines at nearly the same rate as on the level, and as 
this relatively Jarge amount of power has to be provided for, the 
practical effect of this is that the capacity ofthe power station and 
sub-stations has to be in general about 30 per cent. greater than 
tbat of the corresponding direct-current lay-out for a given running 
echedule on a given line. 

A reduction of the d of the motors on the inclines by means 
of rheostatic control evidently does not help matters in this respect. 
The power that would otherwise be taken up by the train is now 
wasted in the rotor resistances, the net result being that, while a 
slower speed has been attained, the efficiency of the operation bas 
decreased proportionately. The introduction of resistances into 
the rotor circuits is then analogous to the regulation of the speed of 
a shunt motor (working with constant field excitation) by means of 
resistances in the armature circuit. In both cases the energy input 
into the motor remains nearly constant, as for a given torque the 
current is nearly independent of the speed. In both cases the method 
of speed control in question is wasteful in the highest degree, and 
requires large and expensive resistances, which must be properly 
ventilated, and for which it may be a difficult matter to find 
the necessary room on the car. It follows, therefore, that 
rheostatic control of the speed of three-phase motors on the 
gradients of tbe line is useless from the point of view of 
power economy, and this is why it is never attempted in 
practice. In addition to the disadvantage relative to the capacity 
of the power plant already noted, it will be seen that the absence 
of inherent speed regulation on the part of the three-phase motor 
has the farther disadvantage that the amount of the load on the 
motors cannot 1n general exceed a certain definite amount, Thus, 
for instance, on a line having severe gradients, it would in general 
be advisable to take advantage of the excellent overload capacity 
of the three-phase equipment to work the motors at an output well 
above full load on the steepest gradient, and this would mean 
(after making proper allowances for tbe varying state of the track 
and for possible variations in the motor pressure) that an emergency 
traffic could only be handled properly with the help of additional 
trains; the addition of а few more coaches to the standard trains 
might stall the motors on the worst gradient of the line. It is for 
this reason that the motors on the goods locomotives on the Burgdorf- 
Thun line are provided with two epeed gears, which is one way out 
of the difficulty. Another way is to work normally with such а 
margin of power on the motors that, notwithstanding possible 
variations in the condition of the track and in the supply pressure, 
considerable emergency loads can be handled on the worst gradients 
should the necessity arise. This means that the best property of 
the three-phase equipment — its great overload capacity —is not fully 
utilised in normal work, and that difficulties will probably arise in 
convection with getting the motors into tbe available space. 

In all these matters the great influence of variations in the 
supply pressure on tbe performance of the motors must not be over- 
looked. Whereas the torque of the direct current equipment is 
unaffected by variations in the line pressure, the torque of the three- 
pbase motors varies with the square of the pressure at their ter- 
minals. Thus, for instance, referring to the 80 B. EH. p. three-phase 
railway motors shown in fig. 1, the maximum load it can safely exert 
fora few minutes is 200 B. H. P. at 600 volta; at а pressure 7$ per 
pent, below this it falls to: x UE 
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(4625. 172. 
(50u)* \ 

It follows that the transformers supplying current should be во 
located along tbe track that on the gradients the full pressure is 
maintained on the lines under the servioe conditions; on the worst 
gradients it is desirable that this pressure should be even higher, 
which can be readily arranged for by arranging the transformers at 
such pointe with smaller transformation ratios. Another point is that 
an ampere-meter and a voltmeter should form part of the equipment 
of the motorman's cab, and that their indications should be properly 


Maximum в.н.Р = 200 x 


taken into account by the motorman at starting. Otherwise it 
might quite well happen, for instance, that careless handling of a 
train at starting on a gradient might stall the motors, The pressure 
at starting would fail, and with it the torque. Giving the motor 
more current might not ne ate matters, as this might bring about 
such a further reduction the pressure that the torque would 
decrease still more, aud soon. Naturally, starting on gradients is 
to be avoided as much as possible, but the occasional pulling up of a 
train on a bad gradient has to be reckoned with. 


(To be continued.) 


ON THE DISTRIBUTION OF LIGHT FROM 


INCANDESCENT LAMPS. 


. ä — КЫА 
By LAN OEL OT w. WILD, A. M. L E. . 


THE candle-power given by an incandescent lamp varies in 
different directions. The distribution of the light obtained 
from different lamps also varies. The two chief factors 
influencing the distribution of the light are the form of the 
filament and its position in the bulb. 

Let us consider the case of a perfectly straight filament 
suspended vertically, and let us for the present neglect the 
effecta produced by the reflective surfaces of the bulb. The 
light distribution in a horizontal plane should be perfectly 
uniform, and at angles below or above the horizontal the 
candle-power should be proportional to the apparent surface 
of filament as seen from these positions. In other words, 
the candle-power varies as the cosine of the angle of 
elevation or depression from the horizontal. The light 
emitted in a direction at 90° to the horizontal will be zero. 


upon the photometer by as much as 50 per cent. 


as а measure of the mean spherical candle-power of the 


lamp. 


In practice it is found that the light emitted in any 
direction is not strictly proportional to the apparent surface 
of filament presented to that direction. The cause of this 
discrepancy is as follows :—The glass bulb of the lamp does 
not transmit all the light rays that fall upon its surface, but 
reflects back a portion. The surface being curved and the 
filament not being equidistant from all parts of the bulb, 
the light reflected is, to a certain extent, concentrated into 
particular directions. So marked sometimes is the effect of 
this concentration that it is found that rotating the lamp 


BHAPES OF FiLAMENTS TESTED. 


through only quite a small angle increases, the light falling 
This 
effect is seldom found, however, to this marked degree with 
filaments of the form now generally manufactured. 

When the direction in which the best illumination is 


DISTRIBUTION OF LIGHT GIVEN BY VARIOUSLY-SHAPED FILAMENTS. 


Filament ee ee ee ee ee ee ee on А. В. 


Oandle-power, 90 above horizontal bos ies 0 0 
Mean candle-power, 60 above horizontal... on 53 64 
Mean candle-power, 30 above horizontal gos 87 8:6 
Mean horizontal oandle- power — 99 9:3 
Mean candle-power, 30 below horisonta ve 8°9 8`6 
Mean oandle-power, 60 below horisontal ii 62 70 
Candle-power, 90 below horizontal аә s 42 58 
Candle-power in а direction normal to mean 

plane of filament... . es | 100 10:0 


Mean sphorical candle power is vi ex 83 8:35 
Mean spherical candle-power 


83 885 
Norma: caudle- power 
Mean spherical caudle- power 
асап ерои 5 84 90 
Horizontal candle-power 
Candle-power, 90 below horisontal 492 58 


Normal candle-power 


Now let us consider the case of the two filaments E and G, 
as shown in the annexed diagram. Allowing for tbe 


difference in the length of the two filaments, it will be seen 


that E presente a larger apparent surface than G when 
viewed at an angle of 90° below the horizontal, whereas, in 
the direction a b, G presenta the greater surface. When 
viewed horizontally, but at right angles to a b, both 
filaments disclose their whole length to the observer. 
We should, therefore, expect to find that if both filaments 
give the same candle-power horizontally, and at right angles 
to a b, then E will give the larger candle-power vertically 
downwards, whereas G will give the greater candle-power in 
the direction a b. It follows from this that the mean 
horizontal candle-power will be greater in the case of G 
than E. Тһе mean spherical candle-power of both filaments 
should be the same, and this is borne out by the accompanying 
table. This table also shows that the candle-power measured 
normal to the mean plane of the filament (hereinafter 


galled the norma} candle-power) oan generally be scoepted 


a 


C. D. E. F. G. H. 
MENSCHEN EEEE x]. 
0 0 0 0 0 0 0 
4 15 4°75 6*8 54 57 475 5:41 
89 875 87 87 8:6 9˙1 8°76 
99 965 > 9°25 9°7 96 98 9:57 
94 9 35 8 85 9:2 9:8 91 9:15 
77 77 74 64 64 65 69t 
4°15 58 68 4'6 33 4:0 4'83 
100 10 0 10:0 10:0 100 100 10:00 
8°45 8°45 8 45 8:3 8:4 8:85 8:38 
'815 '845 '845 '83 84 835 838 
855 875 915 855 875 85 871 
415 58 68 46 33 40 483 


г 
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required is not specified, lamps should be tested for mean 
spherical candle-power. As, however, this measurement is 
somewhat tedious, many substitute for it the measurement 
of the mean horizontal candle-power of the lamps to be 
tested. The mean horizontal candle-power is very far from 
being proportional to the mean spherical candle-power, as 
will be seen from an inspection of the table. 

A far better plan than measuring the mean horizontal 
candle-power is to measure the normal cendle-power. The 
advantages of only making this measurement are as 
follows :— 

Only two measurements need be made—namely, one 
from each side of the lamp. The mean of the two is 
taken if there is any variation. 

A small error of angle in getting the lamp in position only 
gives rise to a small error in the measurement, Reflections 
are generally at а minimum in this position. 

The writer has tested eight lamps for candle, power at all 
angles, and hag embodied the resulta of the tests in the 
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accompanying table. Diagrams of the filaments аге also 
given drawn to scale. The lamps were chosen for the 
diversity of shape of their #атаепів. All lamps were 
marked as 200 volts and 16 С.Р. with the exception of к, 
which was marked 100 volta, 16 С.Р. To facilitate compari- 
son all the measurements have been brought down to one 
common basis—namely, 10 C.P., normal to mean plane of 
filament. 

It will be noticed that whereas the mean horizontal candle- 
power varies fróm 9:9 to 9°25, yet the mean spherical candle- 
power only varies from 8:45 to 8:3. The ratio of mean 
spherical candle-power to mean horizontal candle-power varies 
from 915 to 84, whereas the ratio of mean spherical candle- 
power to normal candle-power varies only from 845 to °83. 

Of course, it is not pretended that lamps with abnormally 
shaped filaments, or with a portion of the bulb made of opal 
glass to act as a reflector, would conform to these conditions. 


Speaking generally, it can be seen that when the mean: 


borizontal candle-power is high the vertical candle-power is 
low. and vice versá, but no distinct law can be traced. 

Forthe genera] illumination of а room а lamp should be 
chosen giving high candle-powers horizontally, and at 80? 
below the horizontal. Filament d appears to best fulfil the 
conditions. | 

When a lamp is required to illuminate а small area such 
ss an office table, а filament should be chosen giving as 
much light as poseible vertically downwards, and also at 
60° below the horizontal. These eonditions are best fulfilled 
with a filament of the form of E. 


NEW TWO-RATE METER. 
By E. 8. SHOULTS. 


THERE is no doubt that one of the most serious hindrances 
to the spread of electric lighting, and the increased use of 
electric power in factories and workshops, is the difficulty 
which is experienced by electrical supply companies and oor- 
porations in obtaining a reasonably steady demand through- 
out the 24 hours of the day. 

Various methods have been adopted for inducing customers 
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Ето. 1.—AnoN Two- BAT METER. 


to take their load as regularly as possible through the medium 
of special systems of charging, by which rebates are given in 
consideration of a consumer’s willingness to adapt his re- 
quirements to the convenience of the supplier. These 
systems have been developed with great ability, and in 
some cases pushed with great energy, and there is no doubt 
S that they do to some extent produce the desired 
result, | | IS 


A plain system of rebates founded on the quantity used, 
though having the advantage of extreme simplicity, is open 
to the objection that all customers are not treated alike, and 
small consumers might very reasonably complain of injustice 
on that account. Further, it ignores the fact that small 
consumers are generally good customers, in that they tend to 
keep the demand curve level, and it in no way helps to 
improve the load factor. 

There are many other arrangements of varying simplicity 
апа effectiveness ; to obtain the best results it is necessary 
to discover that one, which, while having a reasonably good 
effect in improving the load curve of the station, does not 
add to the expenses incurred in distribution, the complication 
of the apparatus employed, or the difficulty of satisfying con- 
sumers that they are being fairly dealt with. 

The nature of the demand in a locality will also have to 
be considered. In some districts there is a plentiful supply 
of customers for power during the day, whereas in others the 
lighting load is the only one available. Then again, in some 
places this power load will overlap the demand for lighting, 
while in others the factory hours may be such that the two 
demands will not interfere with one another at all. In 
medium-sized manufacturing towns it is hardly too much to 
hope that it may be possible, in the course of time, to 
persuade employers of labour to avail themselves of the 
greatest possible amount of daylight by offering them the 
inducement of a cheap power supply, on the condition that 
they so arrange their hours as to interfere as little as possible 
with the demand for light. 

A careful consideration of the method adopted by Dr. 
Aron in this two-rate meter will show that all these varying 
conditions are well met ; particular attention has been paid 
to the difficulties in dealing with consumers, and the whole 
system, and the apparatus for carrying it into effect, is во 
simple that it can easily be understood and appreciated by 
any and every class of consumer. 

This, after all, is one of the most important essentials. It 
is of very little service to a supplier to give rebates or sell 
electrical energy cheaply if the consumer is all the time 
under a vague and ill-defined impression that he is being 
cheated. That this is the case with some of the systems iu 
use is weil known, and there are instances to be found where 
a man has cheerfully paid more for his energy on a flat rate 


Fio. 2. 


which he underetood than on a complicated system of charge 
based on calculations which were beyond his mathematical 
powers, | 

The instrument is illustrated in figs. 1 and 2. To the left of 
the meter will be seen an ordinary clock, which is electrically 
wound, having two extra dials, one of which makes a revoln- 
tion once in 24 hours, the other showing seconds. The first 
js necessary, owing to the fact that the clock having only 4 
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12-hour dial, no distinction is made between day and night. 
The second is provided so that the regulation of a large 
number of the clocks may be carried out in as short a time 
as possible. Underneath that belonging to the clock itself, 
are two more dials with 24 divisions giving the 12 hours for 
day and night respectively, these dials being supplied with 
pointers which can be revolved in a counter-clock wise 
direction and во set, at any hour by hand, the pointer on the 
left dial generally representing the beginning, and that on 
the right the end of the high rate period (see fig. 2). 

By this means the 24 hours can be divided into two 
portions, the shorter one generally corresponding to the 
peak, when the charge per unit will be at ite maximum, 
and the longer one to the period during which the charge is 
greatly reduced ; for instance, in ordinary working, the left- 
hand dial could be set at, say, 5 o'clock in the evening, and 
the right-hand dial at 9 or 10. The distinction between 
day апа night is made by the black-and-white paintings on 
the dial centre. 

On the right-hand side is the meter, which is їп all 
essential particulars an ordinary Aron meter; the dials, how- 
ever, are placed in a vertical row, and an extra set is pro- 
vided so that by means of a change-over gear fitted at the 
bottom of the dials, the record will be made alternately on 
the left, and on the right set of dials according to the 
getting of the two pointers underneath the clock dial, as 
above described. An indicator on the meter side (seen in 
fig. 1) shows which set of dials is in use, and the whole 
arrangement is visible through the windows, and in this 
way is quite open to the consumer. 

An engineer having only a lighting load, will naturally 
set the pointers to correspond with the period of his peak 
loed, and as the apparatus is perfectly straightforward, and 
can be easily understood by any consumer of ordinary intel- 
ligence, it is pretty certain that the effect of the extended 
use of these meters will be to level out the peak and raise 
the lower parte of the load curve; for private consumers, 
realising that before and after a certain hour in the evening 
they can get their energy at а much cheaper rate, will 
practise economy during the critical period, and will, in all 
likelihood, more than make up afterwards by using their 
light freely during the cheaper time. 

A further advantage of this system is that the time of 
high rate can be varied with the time of year, it being only 
necessary to give the consumers due notice that the change 
will be made. 

It is however, in districts where there is a daytime 
demand which can be developed that the Aron Double 
Tariff Meter is especially useful. A factory can by means 
of one of these meters be supplied with power during the 
hours of light load at the station, at prices comparing most 
favourably with the cost of the same as produced through 
steam or gas engines. Ав a general rule, this factory 
demand will not clash with the centre of the lighting 
peak, and even though it should do so to a slight extent, 
the power peak would never coincide with the lighting peak. 
Further, the system does not impose any restrictions on the 
user as to when he may use his power, as manufacturers, 
finding it occasionally necessary to work overtime, would not 
be seriously disturbed by the fact that the power required for 
those few hours was more costly. 

A word iuust be said as to the extra cost involved in the 
introduction of systems of this kind. The arguments adduced 
in support of all economising contrivances are similar, but it 
is certain that their adoption can only be justified when the 
amount recovered by them is more than that spent in 
obtaining it; this much is obvious, but, owing to the 
difficulty in estimating the efficiency of such contrivances, 
the advantages gained must not merely exceed, but be 
considerably and evidently in excess of the cost involved. 

The real alternative to Dr. Aron's double-tariff system 
is the introduction of two separate circuits into factories, 
and places where electricity is to be used for heating, or 
power, as well as for light, and it is clear that in such cases 
the cost of using the two-rate meter is considerably less than 
that involved in the extra wiring of double circuits, with 
separate meters, 

Phe advantages to be obtained from the adoption of 
Double-Tariff meters on purely lighting circuits, where many 
of the consumers will be quite small, are less obvious, but 
none the less real. 


There is no doubt whatever that the effect of the use of 
these meters throughout, a system would be to level the load 
curve, and consequently the amount of plant required to deal 
with the load would be reduced. There is little doubt that 
the extra expense involved in providing two-rate meters, 
will be more than met by the reduction of capital expense in 
extra plant required to deal with the peak, and when it is 
remembered that many stations charge & rent for meters in 
Some way proportioned to their original cost, whereas they 
cannot charge rent for the extra plant provided to supply 
the peak, it will be seen that the advantages are, on the 
whole, well on the side of the adoption of this system. 

It is found in practice that consumers when given a 
choice between а flat rate with а low meter rental, and a 
double rate with the higher meter rental necessarily involved, 
readily select the latter, and, moreover, as the meter is pro- 
vided with а really excellent clock, which must go well, and 
is looked after by the station people, it is found that con- 
Bumers appreciate this advantage and insist on having the 
meter placed in a good situation so that the clock can be of 
use to them. This, of course, is an incidental advantage, 
but there is no doubt that where it is possible to please con- 
sumers it is advisable to do so. 

The advantages of this double tariff meter can be summed 
up as follows :— 

1. lt can easily be explained to any consumer. 

2. The consumer can see for himself that the apparatus 
is working properly, as the indicators are all open to his 
inspection. 

3. The amounts used on each rate are recorded, and 
can therefore be invoiced, separately, so that both the 
supplier and the consumer can arrange matters to get the 
best result. 

4. The consumer's interest, can be made to agree with 
that of the supplier, and the arrangement can be modified 
to suit special conditions, such as time of year and nature of 
load. | 

5. No restrictions whatever are placed on the consumer as 
to when or at what rate he may use his supply, but the 
desire to economise will tend automatically to keep down the 
peak of the load curve. 

6. Day loads will be encouraged, во that the improvement 
in the load factor will be made not only by reducing the 
peak, but also by raising the lower parte of the curve. 

7. The apparatus is supplied with а good clock, which 
will be appreciated for its own sake by many consumers. 


SOME NOTES ON TOWER WAGONS. 


Ву L. E. HARVEY, A. M. I. E. E. 


ТожЕВ wagons for work in connection with tramways may be 
roughly divided into three classes, viz.: (1) pole-planting derricks ; 
(2) line construction wagons; (3) emergency repair wagons. АП of 
these differ in construction according to the work they have to do, 
and a few notes on them may be of interest. 

l. Pole-Planting Derricks.—These wagons should be very sub- 
stantially built to withstand heavy roads and heavy weights, and 
should be strong enough not only to raise and plant the largest sizes 
of poles with their bases on, but also to pull up old poles without 
having to excavate round them more than, say, 4 ft. deep. The 
following is a description of a very good form of wagon:—The 
derrick or jib is made of two good sound oak beams about 
6 in. x 3 in, set on edge, their bottom ends at the front of the 
wagon, and separated by nearly the width of the wagon, and their 
top ends nearly close and separated by the width of a 2-in. 
pulley wheel. These two beams have about three struts, at distances 
down their length connected to them by iron straps bolted to the 
struts. About 2 ft. from the top ends two similar vertical oak 
beams are scarfed, and the bottom ends of these are tenoued into 
two horizontal deals about the same siz', and running the whole 
length of the wagon, and into the other ends of which the bottom 
ends of the jib beams are scarfed. Near the tops of the jib beams 
straps are fixed and bolted to the top of the platform of the wagon. 
The top ends of the jb beams have plates screwed on, through which 
the spindle of the pulley is put, and from the outside ends cf this 
spindle a large D shackle is hung down wards, this being of great 
use to hook a set of blocks on. А windiog drum is attached to the 
bottom ends of the jib beams, and should preferably have two gears, 
вау, а 12 to 1 and a 3 to 1; it is fitted with a removable handle at 
each end of the spindle, which latter is sufficiently long to allow of 
two men at each handle, and to be quite clear of the wagon sides, 
Four men are generally enough to raise poles with the higher gear, 
the lower being useful in pulling out poles and at times when the 
gang is short-handed. The drum itself is of cast-iron, about 6 in. to 
8 in. diameter, fitted on to a square spindle. The rope is of 
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„ plough steel, about ; in. diameter, and is fitted with a strong 
open steel swivelling hook. The uprights of the wagon are boarded 
round to form a cabin about 8 ft. high; the latter is large enough to 
store all digging and concreting tools, and hasa bench and vice fitted. 
The top platform need not be very large, but should be fitted with a 
strong band-rail A side ladder is preferable, as it is out of the way 
of the jib. 

2. Line Construction Wagone.—These should also be strongly 
built, and the tower itself should be particularly substantial to allow 
for at least four men working on top. Perhaps the best design is 
one with a fixed main platform (not swivelling) and a hinged 
extension on the side. The main platform should be about 5 ft. 
square, and have a strong hand-rail, about 2 ft. bigh, fixed to its 
floor by angle-irons. The hinged extension should also be about the 
ваше size, and supported underneath by two hinged iron rods fitting 
into sockets in the side of the uprights of the wagon. This platform 
is particularly useful in erecting bracket arms and scroll work, and 
also, where a steam or horse road is being converted, it reduces the 
necessity of shifting the wagon every time a car passes, as the wagon 
itself can stand just clear of, and the platform extend over, the 
track. This wagon should aleo have a large cabin fitted with 
vice and all useful tools, and with lockers to store all necessary line 
material, ready-made bowstrings, blocks and tackle, temporary 
anchor stays, &c. The ladder for this wagon is best placed at the 
back end, and here also is fixed, from one of the uprights, an iron 
bracket sufficiently strong to support a fire basket for soldering 
irons, and long enough to let it hang well clear of the wagon. 

3. Emergency Repair Wagons.—These should be as light as pos- 
sible consistent with strength, as they only have to negotiate 
properly made-up roads. They should have some sort of extension 
tower, and the writer is of opinion that the lightest and most handy 
method of raising this is by means of a steel rope and drum. With 
this arrangement the раж! engaging the ratchet of the drum should 
have a spri: g to keep it to its work; on one occasion the writer 
was left hanging to the trolley wiree owing to the pawl not having 
а proper grip on its ratchet. А revolving platform is convenient, 
and this should be fitted with a strong fixed handrail, the folding- 
down rails being very shaky and lisble to give when most required 
tobe firm. A tool box should be fitted to the top platform to take 
all most useful toole, and a few ears, insulating plugs, bolts, &c., во 
ав to be always ready for а breakdown, and to save the time of 
hauling them up on top at the last moment. : 

Here a few words must be said about the wheel-gauge of these 
emergency wagons. Many nasty accidents have occurred owirg to 
a too narrow gauge. The back wheels should be at least 6 ft. apart, 
the front ones may be 6 in. less than this. If a less gauge tban 
this is used, considerable risk is run when the tower isextended 
and the wagon is set on the fall of the road wich its side wheels in 
the channel, to say notbing of turning the wagon round on a hill 
with men on the top platform. Trenton wagons, as imported into 
this country from America, are bad examples of narrow gauge, being 
about 4 ft. 8 in., and this is totally inadequate to their height when 
extended, especially as the under-wagon is fairly light and conse- 
quently the centre of gravity high up. 

The heavy construction wagons should have the horse in shaft 
and а chain horse when necessary, and be fitted with band-brakes 
worked by a hand-wheel. The emergency wagon should have а 
pair of horses with centre pole, and these horses are best of the 
heavy carriage or fire engine type, fairly fast and strong, and very 
steady when standing. The wagon wheels should be invariably 
skotched both back and front when men are on top. 

Automobile emergency wagons are now coming to the fore, and 
there is no doubt that they are very suitable for tnis class of work, 
as they are very speedy, their under-carriage is heavy and low down, 
and they can be shifted back or forward very steadily, to say nothing 
of their running costs being much less than those of two horses, 
and of their taking less stable room and being quicker started out. 
Leeds, Bradford and Aberdeen have now got these wagons. Brad- 
ford was the first in the field, and they found it so handy and 
economical that they recently purchased a second. This is a four- 
cylinder Milnes-Daimler truck, the superstructure being designed 
and made at the tramway depót. Leeds got a precisely similar 
truck and fitted а superstructure on the same lines as the Bradford 
one, and the writer bas been assured that they are far better than 
horae-drawn wagons in every way. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Tuomrson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom a!l 
imquiries should be addressed. 


27,816. Improved arrangements for automatic supply of electricity." F. J. 
WaRDEN-STEVENS. December 14+}. 

27,880. ''Multi-party line systems." W. FAIRWEATHER. (The Stromberg 
Carlson Telephone Manufacturing Co., United States.) December l4th. 
(Complete.) 

27,850. ‘‘ Improvements in electric, gas or vapour lamps.“ F. W. LR TALL. 
(Н. N. Potter.) December léth. 


N. 410. Improvements in and relating to automatic electric circuit-breakers 
and measuring instruments.” H. W. CLOTHIER. December 15th. 


ao "Improvements in electric aro lamps.” J.L. Davies. December 


27.146. An improved form of mechanical car for suspending overhead 
lines or wires, especially for electric tr&ction purposes." F.REa and E,J. 
Rewvorv. December 15th. 


27,456. ''Improvements in electric ignition particularly applicable for 
anal combustion engines and the like.” F. H. pr VEULLE. December 


27,197. “ Improvements in devices for lightingigas burnérs by electricity.” 
A. X cDoveaALL Dcc&HAM. December 15th. { 

27.505. A new or improved method of testing for grounds and short 
circuits in electrically-operated cars or trains.“ C. A. Cancs-WilsON. Decem- 
ber 15th. 

27,506. Improvements in dynamo-electric machinery." А. Р. WRIGHT and 
А. H. MipoLz V. December 15th. : 

27,576. Improvements in magneto-electric igniting apparatus for internal 
combustion engines.“ W. Roos. December 16th. (Compiete.) 


N. 585. An improved casing and holder for electric wires." H. J. WALKER. 
December 16th. (Complete.) | 

21,654. ''An improved starter and automatic cut-out for electric motors.” 
Veritys, LTD., and G. O. Donovan. December 17th. 

27,663. An improved device for attaching the circuit wires to the terminals 
of electrical apparatus." A. F. Guy, F. Н. WHEELER and J. A. DAVENPORT. 
December 17th. 


27,077. “ Improvements in or applicable to dynam^-electric machinery." 
F. J. HowirT and P. R. Jackson & Co., Ltp. December 17th. 

27,712. Improvements in electric glow lamps with metallic filaments.” 
ae ABEL. (Siemens & Halske Aktiengesellscnaft, Germany.) December 

27.733. Improvements in and relating to electrically-driven suspended 
railways.“ T. A. Нклвѕок, (A. Bleichert & Co., Germany. December 
17th. (Complete.) 

21.784. “ Safety device for the switches of electrically-driven suspended 
railways.” T. A. HkansoN. (A. Bleichert & Co., Germany.) December 17th. 

27,786. Improved electiical means for starting prime movers." J. Y. 
JOHNSON. (The Elektrizitats Aktien Gesellschaft vormals W. Lahmeyer & Co., 
Germany.) December l7th. (Complete.) 

21165. ‘‘ Improvements in trolley heads for electric tramways and light 
railways." F.O.J. Roose. December 18th. : 

27,783. ‘Improvements in or relating to storage batteries or electrical accu- 
mulators.“ IHE HRoxaworr (LON DON) SYNDICATE, Lro. (H. de Romanoff, 
France.) December 18th. 

27,891. ‘‘Improvements in bearings for electric or other measuring instru- 
mente." THE British THomson-Houston Co, LT». (The General Electric 
Co., United States.) December 19th. 

27,892. Improvements in brush-holders for dynamo-eleotrio machines.“ 
Тнк BRITISH Тномхох-Ногчтох Co., LTD. (The General Electric Co., 
United States.) December 19th. 

27,893, ‘*Improvements in controllers for electric motors." THE BaltisH 
TBoMsoN-HovsroN Co. LTD. (The General Electric Co., United States.) 
December 19th. 

27,894. Improvements in alternating-current dynamo-electric machines.” 
Тнк British THomson-Hovston Co., LTD. (The General Electric Co., 
United States.) December 19th. 

27,895. “Improvements in electric synchronising devices." Тнк BRITISH 
TiomMson-Hovuston Co., LTD. (The General Electric Co., United States.) 
December 15th. 

27,921. “Improvements in systems for the automatic control of electric 
motors.” Oris ELEvATOR Co., LTD. (Otis Elevator Co., Incorporated, Uni 
States.) December 19tn. (Complete.) 

27,921. Safety devices for electric railway systems.” G.GiBus, December 
19th. (Complete ) 


PUBLISHED SPECIFICATIONS 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W. C., and at Liverpool, price, pest 
free, 9d. (in stamps). 


1902. 


Inpuction ELEcrRIC Morons, E. A. Carolan. (General Electric Co.) 24, 718. 
November lch. 

ELECTRICAL MEASURING INSTRUMENTS. E. A. Carolan. 21,710. November llth. 

SYSTEMS or ELECTRICAL DISTRIBUTION, E. A. Carolan. (General Electric Co.) 
24,715. November 11th. | 

INsvLaATING MATERIAL FoR ELECTRIC CABLES. W. C. Johnson and 8. Paterson. 
24,756. Nove nber llth. 

JuNcTION Boxes кон UNDERGROUND ELECTRIC Canes, А. Sowden, 24, 820. 
Novemuer 12th. 

ELECTRICAL SYNCHRONISM AND PHASE INDICATORS. 
Co., Ltd., and Clinker. 25,151. 

ELECTRICAL INSTRUMENTS FOR SIGNALLING ON RAILMAxS. E. Туег, F. T. Hoillns, 
and F. W. Leake. 25, 240. November 7th. 

FREQUENCY AND SPEED INDICATORS. А. C. Heap. 25,578. November 21st. 

APPARATUS USED FOR WIRELESS TELEGnAPHY. Marconi’s Wireless Telegraph 
Co., Ltd., aud C. S. Franklin. 25,658. November 2186. 

SYSTEMS or ELECTRICAL DISTRIBUTION. E. A. Carolan. (General Electrio Co.) 
25,905. November 25th. 

CONTROLLING THE SPEED or ELECTRIC Motors. E. A. Carolan. (General 
Eiectric Co.) 26,032. November z6th. 

ELECTRICAL RECORDING INSTRUMENT, E. A. Carolan. (General Electric Co.) 
26,094. November 26th. 

AUTOMATICALLY STOPPING AN ELHCTHIC RAILMAXY Car ок Train, E. A. Carolan. 
(General Electric Co.) 26,030. November z6th. ` 

ELECTRIC RAILWAYS ON SURFACE CONTACT on LIKE SysTEMs, E. A. Carolan. 
(Genera: Electric Co) 26,037. November 26th. 

ELEcTRIC Track Brakes. E. A. Carolan. (General Electric Co.) 26,038. 
November 26ch. 

ELECTRIC Акс Lamps. E. A. Carolan. (General Electric Co.) 26,041. Novem- 
ber 23rd. 

Evecrric Motors. E. A. Carolan. (General Electric Со.) 26,042. November 
26th. 


British Thomson-Houston 


1903. 


SYSTEMS OF ALTERNATING CURRENT DisTRIBUTION FOR RaiLwavs. C. F. Scott. 
(Date applied for under Patents Act, 1901, September 13th, 1902, being date 
of application in United States.) 19,521. September 10th. 

ELECTRO-MAGNETIC RELAY ArrARATUS, Siemens Bros. & Co, Ltd. 
and Halske Actien Gesellschaft.) 19,877. September 15th. 

ELECTROMOTIVE Force ReGu.ators. B. G. Lamme. (Date applied for under 
Patents Act, 1901, October 2nd, 1902, being date of application in United 
States.) 19,8-6. September 15th. 

Батис SwircHEs, С. E. Hunter and W. H. Warren. 20,401. September 
22nd. 

ELECTRIC PLANT FOR THE SYNTHETICAL PRODUCTION or Nitric PRODUCTS BY 
MraNs or DISCHARGES OF ELECTRICITY iN Gaseous Mixtures. J. von 
Kowalski and J. Muscicki. 20,497. September z3rd. 

ELECTROLYTIC REPRODUCTION ОР METALS OF THE EARTHY ALKALIES MORE 
ne or METALLIC Catcium. W. E. Evans. 20, 665. September 

Driving ELECTRICAL MACHINES BY MEANS OF STBAM Tunpinrs. Siemens 
Bros. & Co., Ltd. (Siemens & Halske Actien-Gesellschart Germany.) 
21,304. October Srd. 
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THE OHICAGO FIRE. 


* 
* 


THE year 1908 will long be remembered for its fatal fires, 
The great shop fire at Buda-Pesth, the fire on the Metro- 
politan Railway, in Paris, and, lastly, the &heatre fire at 
Chicago, were all of a most fatal character, and the loss 
of life in each case, we regret to say, was due to an electrical 
cause in the first instance. We say in the first instance," 
advisedly, for, although the fire was of electrical origin, we 
hold that the loss of life which resulted need never have 
taken place if the proper precautions had been taken in 
the construction of the buildings where the outbreaks 
occurred. 

At Buda-Pesth, the loss of life was obviously due to 
the defective plan and arrangement of the building. At 
Paris, it was a question of bad exits and faulty con- 
structional material and rolling stock, supplemented by 
mismanagement. At Chicago, there again appears to have 
been а combination of bad planning, faulty equipment, mis- 
management, and perhaps above all, culpable neglect of 
existing building regulations. 

It is most regrettable in the interests of electrical science 
and the development of electricity generally, that the actual 
cause in these three catastrophes was of an electrical cha- 
racter; but we would emphatically point out that electricity, 
per se, has more than anything else reduced the risk from 
fire in theatres during the last 10 years, for there is no com- 
parison whatever between a theatre lit by gas and a theatre 
lit electrically, Statistics prove that in spite of the rapid 
increase in the number of theatres from year to year, the 
number of fires in theatres, fatal and otherwise, has most 
rapidly decreased, and we attribute with pride this decrease, 
to a very great extent, to the reduction of risks brought 
about by the introduction of electric lighting. We would go 
further, and wish that the excellent example set by the 
directorate of the Covent Garden Opera House in substitut- 
ing electric power in the working of the stage would become 
more popular, for in the metallic stage, with its wire cable 
and absenoe of wooden windlasses and general! hamper, the 
risk of outbreak finds further reduction, not only owing to 
the application of safer mechanical methods and force, but 
also through the reduction in the number of workmen, 
each of whom may be considered а unit of risk, in more than 
one direction. 

Although the daily papers appear to have overlooked a 
statistical work entitled Fires and Publio Entertainments,” 
we would refer herein to а list of some 1,100 theatre fires, in 
order to point out that in 198 fires regarding which reliable 
data are obtainable, 44 were caused through defects in the 
installation of gas, and in 37 from open lights, being 
partially gas lights or ordinary lights used for lighting gas- 
jete. The theatre fire at Nice, with its terrible loss of life, 
was due to a defect in a gas-pipe. The fire of the Ring 
Theatre, Vienna,: with 450 killed, was due to earelesaness 
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in lighting the gas battens. The Opera Comique fire at 
Paris with 115 killed, broke out in the flies, which are 
supposed to have been set alight by the gas battens. The 


Exeter Theatre fire, which broke out in the upper part of 


the stage, is generally attributed to gas. The Oporto 
Theatre fire of 1888, may be ascribed to the same cause. 

As we hold that the fires caused by electricity need not 
have been followed by fatal results if proper safeguards had 
been teken in planning, construction, and management, so, 
in common fairness to the advocates of gas as an illuminant, 
we must add that there need not, perhaps, have been во 
great a loss of life at the fires we have just named, if the 
planning and general arrangements had been better. 

But to make electricity a scapegoat wherever there is loss 
of life from fire, even if the fire is of electrical origin, is 
ridiculous, and this i8 particularly the case in theatres where 
the open light—whether protected by guards or not— 
necessitated by gas illumination, was a constant hazard of 
the worst description, too frequently involving the most 
fatal results. We need hardly say that we always assume 
that the electrical work must be well designed and carefully 
carried out; that decent lamps and carbons of good quality 
are used, and that the various adjustments in the cut-outs 
accord with the requirements of the theatre. Scamped work 
and bad materials are always a danger, and as far as 
London is concerned, we must congratulate ourselves on our 
County Council Theatres Committee and Engineering 
Departments for their careful supervision, which preventa a 
too economitally inclined manager from running unnecessary 
risks. We wish that we could say the same of local 
authorities in the provinces- where, were it not for the 
insurance companies’ surveyors, matters would often, indeed, 
be in a bad way. 

But to summarise, it is with the deepest regret that we hear 
it stated that the origin of this sad catastrophe at Chicago 
was electrical ; yet, in the interests of public safety, we welcome 
every possible utilisation of electricity in the theatre, regard- 
ing it as a sine quá поп of every playhouse, and of public 
benefit in the reduction of fire hazard. If the same rapid 
advance had been made in theatre planning and constrac- 
tion as has been made in theatr: illumination during the 
last decade, risk from fire for the playgoer would have been 
reduced to а minimum; but, unfortunately, there are yet 
many countries where such progress is checked by apathy or 
bad administration. | 

Given a well-planned theatre with roomy exits, good 
management, electric lighting and electric power for the 
stagic effects, euch a terrible calamity as that of Chicago 
should be practically impossible, 


UNDER the above title, an interesting 
brochure has been issued by Mr. J. 
Becrett, borough accountant of Accrington, for a copy of 
which we are indebted to the borough electrical engineer, 
Mr. Harold Gray. The question discussed in the pamphlet 
is the method adopted in computing the percentage annual 
instalments of sinking fund with reference to capital outlay 
of municipal electricity undertakings, the tables of costs 
which constitute the interesting feature of our contemporary, 
the Electrical Times, being taken for a text. Mr. Becrett 
points out that the percent ages ia question vary between 
remarkably wide limits, examples being given ranging from 


‘Redemption of 
Electricity Loans. 


{ 
/Humphreys on 
Heat. 


- 


4:51 per cent. to zero. Ав the percentage value of the 
sinking fund instalment is often used as an indication of 
the period allowed for the repayment of the loan, these 
differences are very puzzling when an attempt is made to 
arrive at correct conclusions; the author obtained particulars 
direct from all the authorities concerned, and made his own 
calculations. From these it appears that out of 124 authorities, 
80 per cent. have been allowed not more than 26 years in which 


to discharge their debts, though there are still some remarkable 


variations in the duration of the time limit. As the author 
says: —“ During the eighties many periods were sanctioned 
which cannot be justified in the light of subsequent expe- 
rience and the dimensions of the scrap heap.” | 

The list of periods allowed for repayment of loans relating 
to electric lighting works, drawn up for a Committee of the 
House of Commons in April, 1902, is quoted, and the author 
shows that the Local Government Board olearly intends to 
impose a limit of 25 years, which would be satisfied by an 
annual payment of 24 per cent. on the original capital, at 
3 per cent. compound interest. Тре metropolitan boroughs 
are exceptionally treated by the London County Council, 
which is strongly biassed in favour of municipal trading; in 
their cases the period is 42 years, and repayment is entirely 
deferred for the first three years. However, one London 
borough (Hampstead) has wisely recognised that the period 
is absurdly too long, and, on the advice of its electrical 
engineer, has voluntarily reduced it to 25 years. It is worthy 
of note, as a redeeming feature in the methods of the London 
County Council, that renewals must be provided for out of 
a special fund, or out of maintenance account—not by means 
of a new loan; the full meaning of this provision will be 
appreciated by some of the borough councils by-and-bye. 
Mr. Becrett expresses his approval of such a fund in the 
case of long loans, and quotes the report of the Committee 


. above-mentioned in support of it, but we regret that he 


does not boldly point out the necessity of providing а 
renewals fund in all cases. The importance of the subject 
is sufficiently shown by his statement that while the total 
borrowing powers of the 124 authorities concerned amount 
to 23} millions sterling, the outstanding loans for electric 
lighting purposes of local authorities, in England and Wales 
alone, amount to more than 11 millions! 

In the valuable tables compiled by Mr. Becrett, the per- 
centage payments to sinking fund are contrasted with the 
values given by.our contemporary ; in only one instance do 
the figures exactly tally, and in many cases very wide 
differences appear. It is interesting to observe that, ex- 
cluding the London boroughs, more than half the number 
work out at the rate of exactly 25 years for repayment. 

We note one curious slip; against Pembroke Mr. 
Becrett writes :—‘* No electricity in the borough." Per- 
haps he is unaware that there is a Pembroke" in Ireland. 


by 


A PAMPHLET by Mr. К. Humphreys, 
entitled * Heat; or, I have come to Stay," 
has come into our possession. It is not evident whether it is 
the * Heat" or ** R. Humphreys" that has come to stay. 
Mr. Humphreys gives “ 12 distinctly different arguments ” in 
support of his theory that heat is an atom, that it comes 
from the earth, not from the sun, for “ it must not be sup- - 
posed that Leat, being an atom, comes all the way from the 
sun, a distance of 92,500,000 miles.“ Mr. Humphreys 
evidently thinks that the freight for the transport of atoms 
from the sun would be prohibitive. Some of Mr. Humphreys’s 
* 12 distinctly different arguments” are difficult to under- 
stand, but others have a childlike simplicity about them; 
for example, in discussing the cause of the trade winds, he 
gays “if heat came from the sun, these winds would stop in 
the night, for the sun only shines 12 hours on the equator 
line.“ Again, “if heat came from the sun, it would require 
2.381 million times as much heat to warm the earth as it 
would under the circumstance of heat being a local matter." 
This looks like the argument from design; Mr. Humphreys 
thinks there is no such thing as waste in Nature. The 
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efficient and economic design of the Universe, according to 
Mr. Humphreys's ideas, also forbids the hypothesis that heat, 
comes from the sun, because in that case only our earth 
would be habitable, the other planets being either too hot or 
too cold. Well, what Mr. Humphreys takes as a redu:fio 
ad absurdum is the deliberate conclusion of such men as 
Richard Proctor and Alfred Russell Wallace, but that is not 
likely to shake Mr. Humphreys's faith in his own theory. 
Mr. Humphreys's theory is the old phlogiston theory in а 
very crude form. It is little use, we fear, to ask Mr. 
Humphreys to make himself acquainted with the experi- 
menta of Count Rumford, which for ever exploded the 
phlogiston theory. But, if he cannot convince himself in 
that way that heat is no material, and does come from the 
zun, we would refer him to the sun, a burning glass focussed 
on the back of his hand, and the result! His 12 distinctly 
different arguments would probably disappear in a yell of 
pain, with the exception, perhaps, of the eleventh argument, 
which maintains that * there is nothing во certain as the 
unexpected.“ 


Natal Government Railways Power Station.—A 
representative of the Durban Jfercury has lately been permitted t 


make a tour of the works of the ЇЧ. G. Railwaysat Durban. The first: 


department visited was the power station, which controls the power 
and lighting supplies of the whole works. When the management 
realised the necessity of bringing thes works into touch with 
modern requiremente, 16 became а question for very important 
discussion whether the driving power should be steam or electricity. 
Mach was adduced in favour of each system, but it was finally 
decided, after а careful weighing of the cost, to employ electricity. 
The work ís now being completed so as to allow power and light 
to be supplied to the district loco. shops," as well as to head- 
quarters. The station is large and airy, being well lighted from the 
roof. It is 120 ft. long and 88 ft. broad. 

Under the same roof are placed the boiler house and tbe engine 
room. The boiler house contains five boilers of 100-н.р. of the 
newest type, built in Lancashire, and it will shertly be equipped 
with a complete condenser plant and a Green's economiser. One of 
the machines in this department is capable of cutting iron plates 
1i ín. in thickness, and also of punching holes of the same depth. 
Toe engine room will contain three 300-5. P. dynamos, with engines 
built by Bellies & Morcom, and one of 200-н.р. by Davey, Paxman 
тр Со. It ів expected that the building will be complete by next 

ay. 

The erecting shop is another example of what is being done 
throughout the works generally. The older portion is being 
nearly doubled in extent, and the builders are bard st work. 
When completed, the building will be divided into three bays, 
each 432 ft. in length. In one of these bays is placed the erecting 
shop, equipped throughout with the latest improvements. Over- 
head on each side of the shop are placed travelling cranes, con- 
structed by Messrs. Vaughan & Son, of Manchester, wbich are 
capable of lifting engines bodily from one platform to another. In 
the second bay is found the locomotive machine shop, which is the 
same leogth as the last, but only half as broad. It contains about 
120 machines of various types, including wheel machines, planing 
machinee, slotting, shaping, and drilling machines, aliding, surface 
and screw-cutting lathes. Under the new conditions the machines 
will be driven by independent motors. The system of lighting is 
by enclosed arc lights, which are controlled from a central switch- 
board. There are 16 different power circuite, and 12 light circuita. 
In а third bay in the same building is placed the finishing shop for 
locomotives, 

In the smiths’ shop, which adjoins this building, are 34 smiths’ 
fires. Tbis number will be more than doubled after the extension 
is made, for 38 fires will be added, bringing the total number up to 
72. In the iron foundry shop, a number of hydraulic lifts are being 
placed for lifting pig-iron from tho floor to any place desired. At 
present kaffirs are employed in this work. ` 

In tbe coppersmiths' shop the copper pipes used in the works are 
treated and prepared. Adjoining this is the tin-work department, 
where the head lamps for engines and similar contrivances are 
prepared. Close by are tbe saw mille where the woodwork 
generally used іп the bu lding of carriages undergoes the various 
processes, In the upholsterers' shop the cushions for the carriages 


are made, and coolies and natives are more in evidence tnan white . 


men, being used for teasing out the horsehair, which lies on the 
floor in large besps. The only instruments seen are needles and 
thread, which are plied rapidly by the deft hands of the workmen. 

In the N.G.R. werksbops are found machines by all makers and 
from all countries. The works are probably, even now, the largest 
in South Africa, but when they are completed there will be no 
question of priority. In Cape Colony, on account of its size, the 
railway works are naturally ted by many miles. Capetown 
has one centre; Port Elizabeth another, and others are found at 
Salt River and Uitenhage; but from Durban the whole Natal 
system will be easily controlled. At present there are several 
branch works up the line, as at Ladysmith, which are arranged for 
cases of emergency. These will probably be retained even when 
the Durban works are complete, but they will only be utilised for 
breakdowns and other accidente, which are happily few in number, 


PIECEWORK v. BONUS SYSTEMS. 


UNDER what the author calls the somewhat slangy title“ Is 
anything the matter with piecework? я paper was read 
before the American Society of Mechanical Eogineers in 
December last by Frank Richards. The author apparently 
does not favour premium systems, because they offer a 
reduced incentive just at thetime when the need of incentive 
is most urgent. Whenever, he says, the opportunity arises 
to consider the mode of payment, it should always be in 
order to ask What's the matter with piecework ? ” 

The basis of computation on the Rowan system is given, 
which takes, as the starting point, a fair day's work. The 
unit taken is the quantity of work which a workman might 
reasonably be expected to do for a regular daily wage, with- 
out any special inducement. The premium is earned only 
by the work done in excess of the regular day’s work, and is 
dependent on the time saved in doing the work. Thus, if a 
man does double an ordinary day's work, the time saved is 
half, and his pay is therefore time and a half. 

If he does one and a half times his ordinary day's work, 
the time saved is one-third, and the pay is one-third more 
than his day's wages, and so on. By no possibility can а 
man, on this system, double his earnings, as the inducement 
decreases as the rate of work increases. 

This the author of the paper considers a serious fault of 
the system, which he terms a discouragement system, but he 
apparently overlooks the fact that such a system discourages 
scamping. It assumes that a man could not satisfactorily 
do more than double his ordinary day’s work. If he could, 
he ought to be ashamed of it. 

The premium system which is best known in America, is 
the Halsey system, and the author assumes this to be 
sufficiently well known to need no description. 

Curves are given showing the connection between the 
amount of work done, and the wages paid under day work, 
piecework at different rates, and the Rowan and Halsey 
systems. 

These curves show that both day work and piece-work are 
represented by straight lines, whereas the Rowan system is 
represented by what the author calls **a discouragement 
curve,” and Mr. Halsey’s premium plan has “a bend 
sinister.” — . | 

Further, the lines for the premium plan for 4 and § rate 
run exactly parallel with the piece-work lines for corre- 
sponding rates. This emphasises the fact that the 
premium plan is really a sort of piecework system, the 
work done in excess of the ordinary day work being 
absolute piecework. 

Thus if, on the premium plan bargain, the arrangements 
made were that the man should be paid ordinary day wages 
for the recognised ordinary day’s work, and then go on piece- 
work for the remainder of the day at one-half the day 
rate, that would be {the premium plan in every particular. 
The name “premium,” therefore, cannot disguise the 
fact that it is a “ piecework ” system. 

The author then proceeds to impeach the premium plan in 
that, after having been originated 19 years ago, having been 
in operation for 13 years, and having been pushed with 
earnestness and persistency, the result is that it is in use 
only in a few machine shops, and nowhere else. Nor is there 
anything to show that the conditions obtaining in machine 
shops differ from those in other trades, yet no other trade 
has taken it up. Moreover, the plan would not work in the 
shoemaking, hatting, glove-making, or collar-making shops, 
where all the work is done by the piece, and all the 
possibilities of economic prodaction thereby secured. 

In order to reduce the system to absurdity, the author 
applies the premium plan to bricklaying. Assuming that a 
fair day's work ів the laying of 500 bricks, if this number be 
laid, a day's wages are earned, that is, 500 bricks are paid for. 
Bat now commences the premium system. If a man lay 750 
bricks, he will be paid for 625, if he lay 1,000, he will be 
paid for 750, and so on. 

The author thinks there must be something in the plan 
with which he is unacquainted; it appears to be purely 
voluntary on the part of the workman, whether he does more 
than the fair day's work" ог not. So long as he does not 
perform less, he is sure of his day’s pay ; if he choose to do 
more he earns more, It is, therefore, essentially a coaxing, 
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not a driving plan. Under these circumstances it appears 
strange that there should last year have been two determined 
strikes against the system in New York State. Can it 
be," asks the author, “that premium plan enthusiasts 
sometimes venture to put on the plan some features which do 
not belong to it? . If they can tag things on and 
objectionably modify the premium plan, they can also knock 
things off.” 

The premium system is impeached also in that whatever 
claims it may make in the way of quickening the pace of 
the worker and increasing the output, it offers a reduced 
incentive at the precise time when the need of an incentive 
is most urgent. It is the last piece done which comes the 
hardest, and it is absurd to offer the man half-price, or less, 
for doing it." The inducement to the worker is far greater 
under the piecework system when the rates are adjusted to pre- 
cisely tbe same price per piece as on the premium plan. The 
latter system has no monopoly of honesty, no more assurance 
of price maintenance than the other system. With equal 
temptation to cut [prices], and with the same human nature 
in the boss, the chances of cutting will average precieely 
equal.” The author concludes with the sentence already 
quoted : ** Whenever the opportunity arises to consider the 
mode of payment, it should always be in order to ask: 
What's the matter with piecework ? ” 

The above is, of course, from an American point of view, 
but so far as the general principles of the premium system 
are concerned, the criticisms are, no doubt, equally applicable 
here as there. There is, however, in some quarters, a rooted 
objection to piecework, due to the fear—a fear, possibly, 
quite justified—that it is the thin edge of the price-cutting 
wedge. To some extent the premium system disarms 
this objection, and it is frequently possible to introduce such 
а system where the introduction of piecework might result in 
a strike. It is, as the writer of the paper abstracted above 
pointe out, difficult to understand a strike against the 
premium system, except on the assumption tha. 
features have been tacked on to it which do not 
properly belong to the system. It is a system 
which lends itself to this kind of thing, and 
whilst there are many works in this country in 
which & premium plan of payment is in vogue, 
the plan is not necessarily the Rowan system 
pure and simple, but some adaptation or modified | 
form of it, generally called a bonus system. T 

The percentage of works in which some form of 
premium payment is adopted, is probably greater 
in this country than in America, where the trade 
unionists do not object so strongly to the piecework 
system. And it is, moreover, interesting to note 
how, when introduced in а small way, it gradually 
extends, often at the workmen's request, through- 
out the works. The following instance is probably 
typical of many others. The present writer~‘was 
recently supervising a test of a coupled set in an 
engine maker's works, and noticing а few empty 
vice benches, asked the owner if work was slack. 
“ No," was the reply, we were never before 
turning out во much work as we are now, yet, last 
year those benches were full. We are doing more 
work with fewer men, and at a lower cost." 


“And the explanation?” “The bonus system. : 


It is very curious," continued the owner, how : 

the syetem was introduced. | 
* I went to one of the oldest hands—a turner— | 

and said to him, ‘ Look here, Tom, you are 

turning out so many pieces a day and you get a 

regular daily wage. I want you to give the bonus 

system a trial.’ I then explained to him that the 

mcre he turned out the more he would get, but that 

so-long as he did his average day's work he 

would get his ordinary pay. But he wouldn't 

hear of it. ‘I prefer the old system,’ he said, 

‘Im'a bit old fashioned, and would rather stick to the 

system I understand. I’ve worked here now for 15 years, 

and the old way is good enough for ше’ “ Well, I said no 

more about it then," continued the owner, ** but at the end 

of the week I got the figures of the man's output, and 

found that on the bonus system he was entitled to 2s. 6d. 

extra. So I casually went up to him, and said, ‘I’ve got half-a- 


crown here that belongs to you, Tom ; what am I to do with 


it—put it down the sink, or give it to € charity, or what; 
it does not belong to me?’ ‘I don’t understand you, Sir.’ 
* Don't you remember me talking to you about the bonus 
system a week or so ago?’ ‘Yes.’ ‘ Well, I have had 
your output checked, and you are entitled to half-a-crown 
extra. All I want to know ie, what shall I do with this 
half-crown ?' ‘Oh, if it’s like that, I may as well take it.’ 
Now, that man has been on the bonus system ever since. and 
earning more than he ever earned before in his life. Very 
soon the other men got wind of it, and began to grumble. 
* Why can’t we have the bonus system ?' they asked. The 
long and short of it is that very вооп every man in the place 
was put on the bonus system at his own request, with the 
result that we are turning out more work with fewer men." 

„Most interesting! the writer exclaimed ; and I have 
only one comment to make, and that.is, I have not noticed 
any reduction in the prices of your engines! 

` Е. В. 


A REEL FRAME FOR TROLLEY WIRE 
DRUMS. 


By LIONEL E. HARVEY, A. M. I. E. E. 


B 
IN cases where a contractor carries out the complete over- 
head equipment of a tramways undertaking, he includes 
among his tools a properly constructed wagon for carrying 
trolley wire drums and running ont the wire; but, 
in small municipal undertakings, where extensions are carried 
out by the Corporation’s own workmen, finances will not 
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Fics, 1 AND 2.—REEL FRAME FOR TROLLEY Wiee Ювомѕ. 


always ran to the purchasing of one of these rather expen- 
sive wagons, more especially as they are so seldom used. 

To meet such cases, the writer bas designed a cheap reel 
frame for the purpose (as shown in the accompanying 
figures), which can be placed and worked on the top of an 
ordinary two-wheeled stiff cart, and has most of the advan- 


tages of 8 proper reel wagon. 
An oblong frame 7 ft. x 3 ft. 3 in. is made of 9 in. x 3 in. 
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timbers placed on edge. To the centre of the opposite long 
sides are attached two 2-in. brass-bushed bearings to take the 
spindle which carries the drum. The spindle is made of 
2-in. square iron with ends turned to fit the bearings. On one 
end of the spindle on the inside of the bearing is fixed a 
band brake, A. This consists of a round hardwood block, B, 
11 in. in diameter and 8 in. wide, tired with sheet-iron shrunk 
on, see fig. 3; round this are fixed three hardwood blocks 
carried by a steel band, c, hinged at р, and pivoted to the 
frame at E by a 1-in. shouldered steel pin. On this pin is 
also hinged the lever to which the other end. of the steel band 
is attached by a link, ғ. The lever is about 4 ft. long. 

The whole frame is attached to the top of the stiff cart 
by two or three pieces of stay wire. The method of putting 
the drum into place is as follows :—The tops of the bearings 
are removed, and the shackle, r, is released, allowing the 
band brake to go right back out of the way. The spindle 
is then put through the drum, and the latter is raised by the 
Jib of а derrick wagon or other convenient tackle and 


A HIGH-TENSION DIRECT CURRENT 
RAILWAY. 


Ix view of the several interesting papers dealing with electric 
traction matters which have been read during the past few 
weeks, and more especially having regard to Mr. McMahon’s 
able demonstration of the efficiency of his direct current 
system, our readers will, no doubt, appreciate the following 


. particulare of a 1,200-volt direct current electric railway, 


which is in regular operation in the Grenoble region in 
South-eastern France. 

Extending over a distance of 20 miles, from St. Georges’ 
de Commiers to la Mare, the line, which is metre gauge, is 
principally used for freight purposes, and its original equip- 
ment includes steam locomotives up to 41 tons in weight, 
and capable of hauling 10 to 14 empty wagons up the 
gradients which extend over practically the whole route. 

The proximity to water-power, always a potent factor in 
Continental electrical developments, led to the equipping 

of & portion of the route with the over- 


HiGH-TEnsion DIRECT-CURRENT LOCOMOTIVE. 


lowered into the bearings. Two clips, c d, are fixed on the 
spindle, one at each side of the drum, to keep the latter from 
shifting to one side, and these clips can be the same as are 
generally used in fixing scroll work to bracket arms. The 
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band is then put back over the brake block and attached to 
the lever, and the whole is ready. 

The writer has run out many miles of wire with such à 
frame, and has always found that it answered the purpose 
admirably. The whole cost should not be more than £5. 


а head trolley system, and the adoption of 
E et an electric locomotive for hauling 
purposes. 
Power is obtained from a Piccard 
turbine, coupled to an over-compounded 
|  » double generator having two armatures 
mounted on the shaft and revolving 
within double field magnet frames. At 
fall load and a speed of 250 revolutions 
per minute the output is 180 amperes 
at 2 x 1,850 volts. The two overhead 
trolley wires and rails are arranged on 
| a three-wire system with a pressure of 
| 2,400 volta between the wires, and the 
| rails forming an earthed return. | 
The two trolley wires are of figur 
8 section, copper, and 114 mm. cross- 


— ua | section. 
49 Ml . Thelocomotive which we illustrate, is 
ORES \ E mounted on bogie trucks, weighs 50 tons, 
um i m "xd y: me and is rated at 500 H.P. It is capable 


Sui of hauling 20 wagons, weigbing some 


111 tons, up the gradients of the line, 
at a speed of from 22 to 23 km. per 
hour. There are four motors each of 
125 H.P., one on each axle. The two 
motors on either truck are run in series 
between either trolley wire and the track, 
each motor taking 185 amperes a; 625 volts, The down- 
grade trip is made with loaded wagons, the motors in that 


. case being run as generators, which act as brakes, working 


through resistances. 

Ou switches are used for breaking the circuits, and 
Siemens bow contactors for collecting the current. The 
main dimensions of the locomotives are as follows :— 


Length of body ads 11:350 metres. 
Length overall - А m 12 510 „ 
Length of motorman’s compartment . 7300 „ 
Height of motorman’s compartment above 

rail ... ga "TM vh .. 9720 „, 
Width of motorman’s compartment 2:400 „ 
Diameter of wheels... Maas 1'200 „ 
Wheel base of each truck E .. 1850 „ 
Height of bows when completely raised... 5195 „ 
Number of trolleys ... ES — — 4 ji 
Weight, empty bs yes —€ ... 50,000 kg. 
Weight, complete, ready for operation ... 50,500 kg. 


The electrical construction was carried out by the 
Compagnie Générale de Construction, of St. Denis, and the 
Compagnie de l'Industrie Electrique, owners of the Thury 
patents. We are indebted to the Street Railway Journal, 
of New York, for the above particulars. . 


REVIEW. 


Conduotors for Electrical Distribution: Their Materials and 
Manufacture. By Е. A. C. PERRINE. New York: 
Van Nostrand. 


In the preface to this book, the author states that 
although over eight years have been consumed in actually 
writing and revising it, he finally despairs at completing 
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the whole task of writing up to the present condition of a 
rapidly-moving art. The general impression left after а 
perusal of the book, is that it is the work of a busy man, 
who has written parts at various times in the intervals of 
other work, and we cannot help thinking that the author 
has hardly done himself justice, as the treatment of tbe 
various subjects is unequal, some being dealt with in con- 
siderable detail, whilst others are barely mentioned. As an 
example of this, we may refer to the chapters on the manu- 
facture of wire, where we find that although the greater 
portion of the book is devoted to the consideration of con- 
` ductors for the distribution of heavy currents, yet the 
descriptions of rod rolling, annealing and wire drawing 
refers more to iron wire than to copper; and whilst the 
method of galvanising iron wire is described, nothing is said 
about the tinning of copper wires, althongh the author 
assumes that tinned copper will be used for rubber-covered 
cables, Again, in the chapters on insulating materials, the 
preparation of gutta-percha and india-rubber, and the 
methods of covering wires and cables with them are described 
at considerable length, whilst the methods of applying fibre 
and paper insulation to heavy electric cahles are hardly 
mentioned. | 

There is, however, a great deal of useful and interesting 
information in this book, which will well repay tbe reader ; 
as he will find particulars of the several materials used for 
conductors, and of most of the high-resistance alloys, 
descriptions of the processes employed in the manufacture of 
wires, particulars of stranded conductors and of the various 
wire gauges in use, descriptions of the manufacture of silk 
and cotton-covered wires, of braided wires impregnated with 
wax, such as the Underwriter's wire, which has been во 
largely used in the United States, of the collection and 
treatment of gutta-percha and india-rubber, and of the 
methods of covering conductors with the same, and of the 
various methods of protecting the iusulated core by braiding, 
lead-covering and armouring. 

As already mentioned, the treatment of gutta-percha and 
india-rubber is described in some considerable detail, and 
some interesting information is given concerning the pre- 
paration of rubber, and the use of “shoddy and of other 
rubber substitutes, such as oxidised oils. The author refers 
amongst other things to the curious inter-action between 
copper and pure rubber, which was observed during the early 
days when the insulation of a copper wire was effected by 
wrapping it with pure rabber strip; and accounts for the 
oxidising of the copper and the liquefying of the rubber 
next the conductor by saying that it was due to the soap or 
potash which was used to prevent adherence between the 
sheets of rubber. There is no doubt that the use of such 
substances would hasten the deterioration of the rubber, but 
their presence is not necessary in order to set up the action, as 
the author appears to think, as it is found that with clean 
copper and rubber in contact, the liquefaction of the rubber 
and oxidisation of the copper still takes place. 

Following the chapters on manufacturing processes are 
several devoted to distribution, which deal with systems 
of arranging receiving apparatus in series or parallel (the 
author uses the old term * multiple arc,” which we thought 
was now obsolete) with the heating of conductors, with the 
drop of voltage in lines, and the variation of the pressure at 
receiving apparatus in direct and alternating current cir- 
cuits, and with the discussion of a number of extensions of 
Kelvin’s law of economy, the several problems being worked 
out by determining the conditions which give а maximum 
value to the difference between the selling priceof the energy 
delivered and the total cost of generation and tranemiesion. 
The author specially emphasises the importance of assigning 
to each factor its true value in terms of revenue or cost; 
but we notice that in the important case of determining the 
most economical current for & given conductor when the 
pressure at the receiving apparatus is constant, he charges 
the energy used in transmission at the selling price, because, 
he explains, it decreases the net revenue. We cannot agree 
with this method of charging, ав in all cases the total energy 
generated should be charged at cost price, and the energy 
delivered at selling price, and the energy used in transmis- 
sion will, therefore, be charged at cost if it enters the equa- 
tion as part of the expression for the total energy, or at 
selling price if it enters as part of the expression [ор 
delivered energy, | 


For example, if the generator voltage Ei is fixed, the 
energy generated E, o will be charged at cost, and the energy 
delivered E, с — c? R will be charged at selling price, and 
therefore the energy used in transmission c? R will be 
charged at selling price; but if, as in the case we have men- 
tioned, the receiving voltage E; is fixed, then the energy 
delivered Е, c will be charged at selling price, and the 
energy generated E, C + C? R will be charged at cost, and 
therefore the energy used in transmission will be charged at 
cost. Ап interesting feature of this and several other 
chapters is that the author makes use of graphical methods, 
and gives a diagram for each case that is dealt with, which 
shows the most economical conditions, and by ita curves 
gives a much clearer idea of how the various qualities vary 
in value, than can be obtained from inspection of the eqna- 
tions used in the algebraic methods. 

The remaining chapters deal with the construction of 
overhead апа underground mains; the calculation of the 
strength of wooden poles with and without guys and struts. 
and of the strains in overhead wires being fully explained, and 
some nsefnl tables being given of wind strains and strains 
for various spans and dips. Various forms of insulators are 
described, and the relative merits of glass and porcelain are 
discussed, and the methods of manufacture described. The 
final chapter on underground mains might with advantage 
have been extended, as though a general description of 
built-in and conduit systems is given and a brief reference 
is made to the ventilation of conduits, yet we cannot help 
thinking that the author could have given us fuller informa- 
tion of the experience obtained with the various systems, 
which would have been of great interest to all concerned in 
the laying and maintenance of underground mains. . 

In conclusion, we would say that the book is well printed 
on good paper and is easy to read, and that the tables, 
diagrams and illustrations are clear and good. 


ELECTRICAL CASES IN 1903. 
[FROM OUR LEGAL CONTRIBUTOR. ] 


THE fact that electricity, as a means of distributing light and 
power, is year by year entering more deeply into the social 
and commercial welfare of the country, necessarily leads to 
cases in the courts between those who supply and those who 
consume electrical energy. Again, the fact that local 
authorities are rapidly acquiring what we may describe ава 
“ limited monopoly " of the supply of current for electric 
light leads to questions of difficulty as between companies 
who have supplied electricity in the past and the local 
authorities who аге determined upon obtaining a free field. 
Further, the enormous development of electric traction 
necessarily leads to questions between tramway companies 
and the highway authorities. In these circumstances it is 
by no means unprofitable to refer to the law reports year by 
year in order to see how legal questions of interest to elec- 


-trical engineers are dealt with in the law courts. 


As most of the important cases have been dealt with from 
time to time in the columns of the ELECTRICAL REVIEW, it 
will not be necessary for us to refer to them at great length. 
Suffice it if we mention the purport of the decisions, and 
refer those who require fuller information to the pages of 
Vols. 52 and 53 of this journal. 

The first case of importance is one which defined the 
rights of a private company supplying electricity to 
suspend cables over the streets. We refer to the Finchley 
Electric Light Co. v. The Finchley Urban District Council 
(18, T.L.R. 449), which came before Mr. Justice Farwell in 
the Chancery Division on March 18th, 1902, and raised the 
question whether a company who supply electricity for 
lighting purposes under no provisional order or special Act, 
have the right to suspend their mains across the highway 
without the consent of the highway authority. The 
plaintiffs in the case under review carried a wire across a 
road at a height of more than 30 ft. above the road; 
the Urban District Council contended that the fee simple 
of the land on which the road was, was vested in them, and 
that the company had no right to carry a wire over it. Ag 
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they made out their title to his satisfaction, Mr. Justice 
Farwell entered judgment for the Council. It came out in 
the course of the case that, the plaintiff company, unable to 
obtain a provisional order, endeavoured to supply electricity 
in Finchley, where there is no public supply. The Urban 
District Council had obtained a provisional order, but had 
never put it into force. The object of these proceedings, 
which were commenced by the forcible removal of the 
plaintiffs’ cable, was to freeze out the plaintiffs, Seeing 
that the learned judge deprived the District Council of costs, 
it is evident that he was not favourably impressed by their 
tactics. 

Being dissatisfied with the above decision, the company 
appealed to the Court of Appeal in February, 1908, when 
their lordships granted a perpetual injunction “ to restrain 
the defendants from severing or otherwise interfering with 
the electric lines or cables of the plaintiffs over Regent's 
Park Road or any other road or street within the urban 
district of Finchley, over which the defendants had no 
greater rights than were vested in them by virtue of Sec. 149 
of the Public Health Act, 1875, or from doing any act 
whereby the plaintiffs might be hindered or obstructed in 
carrying lines over or across any of such roads or streets at a 
height not less than that required by the regulations of the 
Board of Trade.” 

The case of in re Blagrave's Settled Estates (ELEC. REV., 
Vol. 52, p. 883), raised the question whether a tenant for 
life of a settled. estate is entitled to have the cost of an 
electric lighting station defrayed out of capital moneys. It 
is obvious that a mere tenant for life is not disposed to 
purchase out of income an improvement which will enure for 
the benefit of those who come after him. Mr. Justice Joyce 
held (following Mr. »ustice Buckley in re Clarke, 1902, 
2 Ch., 827) that this was not an improvement which could 
be paid for out of capital within the meaning of the Settled 
Land Act (Sec. 25). When the case came before the Court 
of Appeal, this decision was upheld, but Lord Justice Cozens- 
Hardy threw out the interesting suggestion that it would 


be desirable to extend the Acts so as to allow provision to 


be made for supplying gas or electric lighting to a mansion 
house. This, however, was a matter for the Legislature, not 
for the Court, to decide. | 
In the case of the Gas Light and Coke Co., Ltd., v. the 
Cannon Brewery Co., Ltd. (ELEC. REV., Vol. 52, p. 470), it 
was decided that an incoming tenant of premises who 
continues the trade or basiness of an outgoing tenant, and 
who has paid а consideration to the outgoing tenant 
for so doing, is personally liable, and may be sued 
for arrears due from the outgoing tenant for gas 
supplied to the premises. The same principle applies to 
electricity, and the effect of the decision may be said to be 
that, in the above circumstances, the company cannot switch 
off the current, but must bring suit against an incoming 
tenant to recover sums due. 

The case of the Attorney-General v. the Mayor, &c., of 
Barnstaple (ELEC. Rev. Vol. 52, p. 766) showed clearly 
that it is not competent for a local authority supply- 
ing electric light to supply electric fittings without an 
express provision to that effect in the Act under which they 
work. It appeared that in 1900 the cefendant Corporation 
obtained from the Board of Trade a provisional order. In 
the summer of 1902 they circularised the ratepayers, and 
gave out that they were prepared to supply electric fittings, 
and fit them up in private houses. Two ratepayers moved 
the Attorney-General to bring an action, and as a result of 
the litigation the Corporation consented to the following 
order :—“ The Corporation undertake not to do any further 
installations for customers, or to expend any further moneys 
on private installations except in pursuance of obligations 
already entered into.” | 

In the case of Carver v. The Great Northern, Piccadilly 
and Brompton Railway Co. an action was brought by the 
owner of certain flats in the neighbourhood of Sloane Square 
for an injunction to restrain the defendant company from 
creating a nuisance. The company had found it necessary 
for the purpose of their undertaking to sink a shaft within 
25 yards of the plaintiffs’ premises, The work of clearing 
away the tunnel soil was carried on continuously day and 
night. The plaintiffs alleged that a nuisance had been 
committed by noise and hammering. The defendants relied 
on their statutory powers, but part of the works had been 


carried out at а time when they had no such powers. In 
respect of the nuisance occasioned during this time, the judge 
awarded the plaintiffs £20, but upon the rest of the case he 


. said :— { 


In this case, if the railway company were using АП the reasonable 
care which experience and engineering skill could devise, they are 
absolved. Public works of this kind must be extremely objection- 
able to people in the neighbourhood, but the question is whether 
the annoyance can be avoided in the reasonable carrying out of these 
works according to the best methods, in the light, not only of what 
was done in other cases, but of the knowledge which engineers in 
command have &oquired from those cases. In my opinion, the rail- 
way company have, upon the whole, so acted reasonably, and they 
have promised to do what they can to reduce the noise of rocking 
the skips by the use of wooden instead of ironshovels. It would be 
equally unreasonable to require them to acquire more of tbe land, 
which they had, in fact, scheduled, when whatthey were now doing 
worked well. His Lordship also quoted with approval the following 
dictum of the Master of the Rolls in the case of Southwark and 
Vauxhall Water Co. v. Wandsworth Board of Works (1898) 2 Ch. 
603, where he said :—“ The only obligation on the defendants was 
to use reasonable care to do no unnecessary damage to the 
plaintiffs.” | 

In the case of Mile End Guardians v. Hoare (19 T.L.R. 
606) ап engine house and machinery were situate within and 
formed part of & workhouse, and were used by the Guardians 
for the purpose of supplying electric light and power for the 
workhouse. It was decided that the workhouse was a 
* public building” within the meaning of Schedule 6, 
Part I. (20) of the Factory and Workshop Act, 1901, and 
that, therefore, the engine house was a factory, and the 
engines required to be fenced. It may be well to recall the 
fact that the expression, electrical stations, includes “апу 
premises or that part of any premises in which electrical 
energy is generated or transformed for the purpose of supply 
by way of trade or for the lighting of any street, public 


_ place or public building, or of any hotel, or of any railway, 


mine or other industrial undertaking.” 

A summary of electrical cases in 1903 would not be 
complete without some reference to the case of the 
Metropolitan Electric Sapply Co. ». The Mayor, &c., of the 
Borough ot St. Marylebone. This case has recently- been 
dealt with at considerable length in these columns. In the 
early part of the year, by an award of an arbitrator who 
acted in pursuance of an Act of Parliament, the Council were 
ordered to pay to the company a sum of £1,212,000 for the 
compulsory purchase of so much of the company’s under- 
taking as lay within the borough. As the award was not 
immediately acted upon, the company went to the Chancery 
Division, and obtained an order for the specific performance 
of the contract. The original order was that payment should 
be made on or before December 31st, 1903, but early in 
December the Council applied for an extension of time, on 
the ground that it was impossible for them to find the money. 
They stated that they were applying to Parliament next 
session for leave to obtain a loan to meet the liability during 
the next session. Mr. Justice Buckley made an order 
extending the time, subject, however, to an interim payment 
of £60,000. The electrical world will watch with interest for 
the final settlement of the difficulties which have arisen in 
this case. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Steam Turbines v. Reciprocating Engines. 


I am glad that Mr. Morcom and І are agreed on one 
point at last—the meaning of load factor—for I certainly 
gathered from his last letter that he was mixing the plant. 
capacity with it. I am also sure, if he will discuss the 
matter with the many consulting engineers who recommend, 
and station engineers who use, his engines, һе will 
appreciate as much as I do its value in reducing the 
coal bill. 

It is unfortunate that he should have selected the 
Coronation as affording an extra high load at Cambridge. 
Did he know the University town, he would remember that 
the celebration took place in August, when some 75 per 
cent. of the consumers were away, and that the value of this 
imaginary maximam would be about-half of that on a 
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winter Saturday night. I cannot speak of Scarborough ; 
but let it be remembered that 19 towns out of 20. have 
an abnormal load at Christmas which is denied to both 
Cambridge and Scarborough. 

Now as to the alleged excess of plant, in all stations when 
stepping from small units to large ones it must be the case, 
and I will show that turbine stations are not alone in their 
excess. I have before me a circular letter and pamphlet 
which has been distributed by Messrs. Belliss, and if the 
reciprocating engine needs the circulation of such an effusion 
it must, indeed, be in a bad way, but more about this anon. 
At present I take from a list of stations attached to it (in 
which are installed Belliss engines) nine of these. I might 
well ask are the engineers so apprehensive of piston 
valves seizing, or (88 has happened before) the whole engine 
collapsing through water, that they need from two to four 
times the plant required for their maximum load. 


Station. Maximum load. Plant. Ratio. Year 
Ayr 460 kw 13125 kw. 1:25 6th. 
Barnes ... 115 , 470 „ 1:41 2ud 
Buxton ... 180 ,, . 594 , 1:29 let. 
Coventry 526 „ 1,800 ,, 1:34 7th. 
Leeds ... . 4.126 „ 8,740 „ 1:21 9th. 
Plymouth .. 879 „ 2,300 „ 1: 2°5 3rd. 
Taunton . . 462 ,, 1,080 „ 1:23 13tb 
Worcester .. 610 „ 1,725 „ 1:34 8th. 


Barnes and Buxton have batteries as well. 


I do not wish to question Mr. Morcom’s impartiality in 
compiling his list, but I would ask him to carry his spirit of 
fair-play a little further. Mr. Swinton and I have both 
drawn his attention to the inclusion of a partly water-driven 
station, and as yet he has not deigned to reply or withdraw 
it; further, non-condensing turbines have been over and 
over again admitted out of the running with reciprocating 
engines as regards coal. Why does Mr. Morcom still insist 
on dragging them in? That non-condensing turbines have 
scored in another way I will presently remind-your readers. 

The average of 160 stations only shows that the bulk is 
not as good asthe sample. I regret, however, that I am 


not able to follow the turbine bulk figures. Firstly, 1 


cannot call to mind 8 turbine stations exclusively, tke 
nearest approach is as follows :— 


Name of station. Coal per unit. І.Н Р, reciprocating. 

Blackpool is ile did. 1,500 

Newcastle District TN 52d. 

Cambridge е "e 66d. 

Scarborough... 85 85d. 

West Bromwich... dix “55а. 

Morecambe e : 1:28d. 490 

Melton Mowbray s '64d. | 

Whitby ... бег sss ‘95d. Not in Electrical Times List. 
Total — = 747 average. 


My list therefore gives turbines average 747, against the 
engine 738, a difference of 009 or 1:2 per cent., which ів 
certainly hair splitting, but this is not all. Mr. Morcom 
will not agree to the inclusion of Newcastle-on-Tyne in his 
turbine list, because there are reciprocating engines as well, 
does he include it in the 160? Yet he insists in classing 
Blackpool and Morecambe, both mixed stations. It is a 


sad coincidence for the reciprocators that the most costly in 


coal should have the largest ratio of reciprocating plant. 
Removing the two mixed stations, and adding a large 
allowance to Shipley—viz., 75 per cent. for steam received 
from the destructor, the average is only 643. 

This is а similar example of reading figures and facta 
simultaneously, and is as instructive as the reduction of Cam- 
bridge and Leeds to the common basis of “smudge,” and 
adjusting the railway rate. 

I well remember the excellent result of the Wallsend 
Slipway Co.'s engine at the Newcastle station, and Mr. 
Laing is to be complimented most highly on it ; all the same 
it only represents one-ninth of the total capacity, and the 
new station is to have 11,000 kw. of turbines. The con- 
sulting engineer of this station does not appear to have much 
doubt as to which type of engine is the better. 

My surprise is much greater than my disappointment that 
Mr. Morcom will not accept the figures I have given him 
for the value of vacuum. It is not, so far as I know, usual 
for the members of the great Institution to which we both 
belong to openly doubt the words of each other. I have 
accepted the figures of the tests made in Mr. Morcom's 


works; is it too much to ask him to accept, those made in 
the works where I was manager ? 

Mr. Wilkinson's figures were based on & table which I 
have not only demonstrated to be wrong, but have the 
authority of the makers to say во. If your correspondent 
had only taken the trouble to calculate the theoretical 
efficiency of a steam engine under the conditions of the 
Cambridge tests, he would have saved himself being misled 
by the statement attributed to Mr. Emmet. Unfortunately, 
1 have not the paper referred to by me, but what Mr. 
Emmet did say or meant to say was, probably, thet the 
theoretical value of an inch of vacuum is about 6 per cent.; 
even this i8 & bigh figure. Much as turbines have pro- 
gressed their builders have little hope of attaining to the 
Standard of the Rankine cycle. 

To come to the pamphlet issued by Mr. Morcom’s firm, 
I am much obliged for the character of great ingenuity, 
but Г cannot hope to aspire to the height of this document. 
I note that it is copyrighted, which I trust does not, preclude 
my pointing out ite errors. It is, indeed, surprising that a 
firm with so deserved a world-wide reputation should lend 
their name to 80 misleading a compilation. 

The length of this letter prevents me dealing with the fall 
contents, but briefly stated, it is an application of the table 
of seven turbine and reciprocating stations, but instead of 
seven stations it adds two Metropolitan, making nine turbine 
stations. A -— 

The following explanatory note appears: The nine turbine 
stations given are the only central stations fitted WHOLLY 
or MAINLY with this form of generator, which have had any 
real duty to perform." | 

The first given under turbines is the Metropolitan with a 
sale of over 12 million unite, and a cost in coal of 1:22d. ; 
what is the true state of affairs according to a 1904 directory? 
22 engines by Willans, 5 by Hornsby, 19 Parsons turbines, 
5 by Westinghouse (2,500 I. H.. each), and 2 Sulzers 
(5,000 I.. P. each), а total of 53, and only 19 turbines—is 
this wholly or mainly ? Four of the reciprocating engines 
are alone equal to the whole of the turbiues As to 
Woolwich, the proportion of reciprocating plant is greater 
than Newcastle-on-Tyne. Why then did not Mr. Morcom's 
impartial spirit allow to put in this latter station? Salisbury, 
with ita water station, as I expected, also comes in, and 
lastly, another note informs us that the examples of 
reciprocating stations have been selected во as to be as nearly 
as possible comparable with the others in size, location and 
load factor; how far the last portion of this is correct Mr. 
Swinton and I have already shown. Further comment on 
this table at present is needless. | 

Now as to the retried engines; the original statement ай 
to these was that the later figures were better than the 
originals, We are, however, arriving at a modified state of 
affairs. І fear во ingenious a method of lumping the figures 
at all loads would not go down with many customers of 
Messrs. Belliss who are known to me. I have not yet seen 
a reply to the increase of the I.H.P. consumption, which 
is now 7:96 per cent. : 

To come back to the Metropolitan, has Mr. Morcom 
forgotten how turbines came to be used at all? For the 
bencfit of your younger readers, it may be worth repeating. 
In consequence of actuel or threatened law proceedings, 
many thousands of pounds werespent in increasing foundations 
and in carrying out everything that the ingenuity of the 
best engineers of the day could suggest,to prevent the 
reciprocating engines shaking up the neighbourhood of 
Manchester Square. Finally an injunction was obtained, 
ordering the station to be shut down unless the vibration 
ceased by a certain day. Every engine in the place was 
turned out, turbines installed, which bave run ever since, 
and the plaintiffs expressed their complete satisfaction with 
the new plant. In spite of the serious handicap without 
condensers, turbine builders have no reason to be ashamed of 
the Metropolitan. 

The taunt that turbines figure to so small an extent in the 
country's total production of engines hardly affects the 
question. Reciprocating engines have been built for upwards 
of a century, while the first turbine was started less than 20 
years ago. Such a start in life goes for a great deal. Turbine 
builders may, however, be well satisfied with the progress thut is 
being made. Little more than a year ago there was only one firm 
in the country building turbines ; now there are no less than 
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seven, and, most wonderful to relate, among ‘them is a firm 
of reciprocating engine builders whose work and reputation 
are second to none in the world. 

Your correspondent concludes with the usual string of 
ex parte statements, and a list of alleged difficulties and 
troubles. My turbine experience now extends over nearly 
14 years, and I fear my faculties of observation are con- 
siderably impaired, as I have not taken any of them seriously 
to heart; but, then, I cannot claim to figure amongst the 
best and most ingenious mechanical engineers. 


| John H. Barker. 
January 4th, 1904. 


Ав a small contribution to the controversy on the above 
subject, Т am sending you a diagram I have prepared, 
showing the performance of various engines, plotted on a 
superheat basis. These include :— | е 

(а) 1,000-Kw. steam turbine at Newcastle, as given in 
Mr. Hunter's paper before the Institution of!Mechanical 
Engineers (refer Engineering, August Ist, 1902), 145 lbs. 
steam, 26:5 in. vacuum, works test ths full load, being, 


presumably, the tests quoted by Mr. Wilkinson in his paper, 


as the best figures agree with those given by him in 
comparison with the Belliss” engine at Leeds. 

(b) I have indicated by а spot the consumption of the 
“ Bellies” 1,400-kw. engine at Leeds, as per their letter in 
your recent issue. Steam pressure, 180 lbs.; vacuum, 
25:6 in.; testa on site, 

(c) Ditto Wallsend Slipway engine at Newcastle (refer 
Mr. Minshall’s paper, Proceedings Institution of Civil 


», 
І * 
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Engineers, Vol. CLI., page 200). Steam pressure, 192 lbs. ; 
vacuum, 25:6 in. Test on site. І 

(d) Line showing performance of 8,000-н.Р. **Sulzer ” 
engine, as published in the Engineer of May 25th, 1900. 
Steam, 200 lbs., condensing. 

(e) Ditto, Van den Kerchove 250-H.P. engine (refer 
American Electrician, June, 1903). 130 lbs. steam, 27°7 in. 
vacuum. - 

It will be noted that the turbine lies well away above 
any of the others, and that the gain due to superheating 
with the turbine is at а very low rate after about 140? super- 
heat, whereas the improvement with the reciprocating engines 
is well maintained. Is the turbine, after all, nearer its 
limit of ecbnomical performance than the reciprocating 
engine ? | 

A Student. . 


Breakdowns at Electricity Works. 


À point in connection with electricity stations which is 
thrown into prominence by several recent breakdowns is 
that when compared with a gas distributing system there is 
too small a reserve of power. | 

Accidents occur at gas works we may be sure, but owing 
to the provision of gasometers, and possibly better manage- 


* 


ment, we seldom hear of the gas supply of any town being 


cut off for even ап hour. Until, therefore, electrical engi- 
neers discontinue the present hand-to-mouth policy with 
regard to the generating plant, and provide independent 
Storage they will always be open to criticism by the gas 
engineer, and properly ao. : 

Breakdowns do a tremendous amount of harm to the 
industry by giving the opposition something tangible to talk 
about, for how can one insist that electrical supply has got 
beyond its breakdown days when a city with the resources of 
Bristol makes such an exhibition ? It is no use trying to 
explain the how and the wherefore to the man in the street. 
He judges by results, | 

The kind of reserve power would depend on the system 
of supply, but of the two—namely, a lack of machinery or 
a storage battery, the latter is the most convenient. Even 
for an alternating current station, its ineconomy is more than 
covered by the fact that it can be immediately thrown into 
the circuit, and will withstand large temporary overloads in 
case of accident. Ава matter of fact, the proper provision 
of reserve power is a form of insurance, and should be under- 
taken ав a duty by every public supply station. 

One result of these breakdowns should be the inundating 
of accumulator and electrical engineering firms and makers 
with orders; but I fear this will not be the case. Electrical 
stations will go pottering along in the usual hand to mouth 
way until further breakdowns bring discredit on electric 
supply. 

The man who loses his station ought to be treated in the 
ваше way as the captain who loses his ship. It is no time 


for messages of condolence but rather one of censure—if not 


on the engineer then on his employers for not providing him 
with an equipment ** properly found " in every way. 
E. Kilburn Scott. 
London, E.C., January 4th, 1904. 


Tower Wagons. 


We have read Mr. Harvey's notes on tower wagons, and 
should like to say that our experience in building these has 
taught us to make our wagons wider at the wheel base than 
we used to do. We think, however, that it is only fair to 
ourselves to mention that the difffculties which occurred in 
the early days were largely due to a craze to have tower 
wagons built too light and too narrow, in order that they 
might occupy a minimum of space in the roadway. As time 
has gone by, electrical engineers have found out the mistake 
of their demand for lightness and narrowness which 
sacrified efficiency. 

We are algo sorry to say that whenever an accident or 
mishap occurred toa tower wagon, the blame was invariably 
thrown upon our shoulders. However, our shoulders are 
wide, and instead of being submerged, we have overcome 
the difficulties and prejudices, and our business has 
advanced. | | 

We have inquired from many sources, and we find that 
not nearly so many American-made wagons are now imported 


ав used to be; and we pride ourselves upon the fact that 


whereas the life of many of the imported American wagons 
has not exceeded two or three years before needing to be re- 
built, we can give many illustrations where our tower wagons 
have been in use for eight and ten years, and are still doing 
good service. 
J. H. Heathman & Co. 
Parson's Green, London, S.W., | 
January 4th, 1904. 


Production of X Rays. 


In answer to your correspondent “ Grateful,” I should 
gay that some form of synchronised interrupter would enable 
your correspondent to work both the X ray and high fre- 
quency apparatus most satisfactorily upon the electric 
mains. 

As the supply pressure is rather high, it would un- 
doubtedly be an advantage to use a small transformer (say 
of 800 watts) to reduce the pressure for the coil circuit to 
about 80 volts, whilst the synchronous motor, driving the 
break, can, of course, be run separately from the 200-volt 
mains. 
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I have several of these plante working for some time past, 
and the discharge from the secondary of the coil is abso- 
lutely uni-directional and satisfactory both for apparatus of 
high frequency and for working X ray tubes, the only slight 
difficulty being the initial synchronising of the motor, which, 
however, takes less than a minute. 


London, W., January 4th, 1904. 


А„ W. Isenthal. 


Replying to the query of Grateful“ in your issue of 
the 1st inst., I am pleased to be able to inform him that I 
have during the past two years worked X ray and high 
frequency apparatus direct from the mains of the County of 
London and Brush Provincial Co., supplying current at 
200 volts 50 ~ using aselective step-down transformer, and 
a Batten patent synchronous interrupter. 

The latter piece of apparatus combines a mercury plunger 
form of contact-breaker and polarised vibrating armature. 
Your correspondent can be shown a complete installation by 
appointment, if he so desires, and is able to visit this part of 
the world. 


East Dulwich, S.E., 
January 2nd, 1904. 


Geo. Sutton. 


Gas Fatalities: Statistics Wanted. 


Can any of your readers tell me where I can get any infor- 
mation regarding the number of deaths that occurred during 
1903 through gas fires, explosions, or suffocation. I have 
had а tough fight with the gas authorities in my district and 
I want to be in possession of actual figures showing what gas 
really can and does do. 

Electricity Works Manager. 


Car correspondent will find something to interest him 

among our “ Notes” to day. If any of our readers have 
had occasion to collect any such data or information in the 
course of their competition with gas companies, we shall be 
pleased to hear from them.—Eps. E. R.] 


Superheated Steam. 


I regret to see Mr. Erith recommending so seriously 
wasteful a procedure as the wilful and deliberate dilution of 
furnace temperature by the inlet of excessive air. It makes 
no matter whether such air is admitted through or behind 
the fire, the result is the same. 

I am aware that all the common toasting fork types of 
separately: fired superheaters do employ this wasteful and in- 
efficient method of temperature reduction. The result is 
that the fuel efficiency for such superheaters is only about 
35 per cent., or perbaps at times 40 per cent. 

The temperature of the furnace gases is 2,500? F. to 3,000°, 
or it may be even 3,500? as claimed by Mr. Erith. The 
maximum temperature allowable on superheater tubes is, 
say, 1,300? or 1,400°. Obviously, therefore, the excess of air 
must be about 100 per cent. let in between the furnace and 
the superheater tubes. The gases must leave the super- 
heater at about 650? in any case. If diluted to double 
weight this 650? represents really 1.300% on a proper basis. 
That is to suy, the waste heat is doubled and the fuel efficiency 
is reduced. Мт. Erith entirely begs the question when he 
speaks of bad and good practice in connection with so waste- 
ful a system as he recommends, The only way in which а 
separately fired superheater can be dealt with 80 as to secure 
good fuel efficiency is to burn the fuel in the best possible 
manner with the minimum suflicient air, and the highest 
possible temperature. ‘The excess of temperature above 1,300? 
or 1,400? must then be usefully abstracted. In our system 
we employ this heat to raise the whole body of the feed 
water to the full temperature of the boiler. This converts 
the boilers into evaporators only, and enables us to dispense 
with one or even two boilers in six. The gases cooled to 
the safe temperature, then pass on to the superheater and 
finally leave at about 600° F., carrying with them the 
minimum amount of heat, and the fuel efficiency of this 
combination is equal to that of a boiler. The expense of 
the system is covered by the saving effected in the number 
of the boilers. It seems folly to burn fuel at а 38 per cent. 


efficiency in order to secure the unsteady and uncontrolled 


guperheat which alone is obtained from all the uncontrolled 
superheaters of small tube type. With the efficient use of 
fuel, the absorption of surplus temperature by water, and 
the control exercised by our inner system of control pipes, 
we consider that we have put superheating upon а sound, 
scientific and economica] basis, in proof of which our super- 
heaters have run under the severest conditions for as long 
as five years without a sign of damage. AM 
Considering that coal is the basis of our national life, it 1s 
pitiable at this day to find methods of working advocated by 
the maker of a stoker which contemplate the waste of two- 


thirds of the calorific capacity of the fuel. 


I might add that the enormous volume of waste gas 
rejected at 650° F. is of little comparative value for subse- 
quent use in the economiser, for it lacks that head of 
temperature necessary for heat transmission. Moreover, the 
flues are overloaded by such volumes of gas, and the draught 
is impaired to the reduction of the general efficiency of the 
boilers also. 

We hold it essential to burn fuel for superheat in & 
manner as efficient as it is attempted to do under a boiler. 


Saperheat, if thus produced, must of necessity secure economy. 


The huge economy that can be secured by the use of super- 
heated steam is amply proved by the fact that some economy 
is secured even by those imperfect superbeaters which are 
purposely flooded with cold air as above and as described by 
Mr. Erith, but this is not steam engineering. It is a reproach 
to the very name, and it is evidence that the principles and 
practice of the art of superheating are not understood, for no 
man of sense would deliberately propose to dilute temperature 
in a heat engine to obtain an economy unless no other course 
were open. Until the discovery of the system of internal 
water control, and the application of feed reheating to bring 
the gastemperature below 1,400? F. there was some excuse for 
other methods if a net economy could be shown. But no 
excuse now existe for burning coal at 35 per cent. efficiency. 


For TRe Cruse Controllable Superheater Co., 
W. Н. Воотн. 


2, Queen Аппе'з Gate, S.W. 


— — 


Small High-Speed Motors. 


With reference to the “Correspondence” column in your 
December 25th issue regarding small high-speed motors, we 
have built several of these ranging up to 4,000 revolutions, 
and are quite open to accept orders from“ J. S." of the 
sizes he states—:.e., 10—80 B.H.P. running at 4,000— 5,000 
revolutions. 

We make a speciality of these high-speed machines, and 
up to the present have had absolutely no complaints whatever, 
and to the best of our knowledge they are all running 
satisfactorily. | 
| For Rhodes Electrical Manufacturing Co., 

H. Hansosy HoPkINS. ~ 


London, E. C., December 31st, 1908. 


Electrical Canal Haulage. 


Your leaderette is interesting, but rather disappointing. 
The writer does not state what an electrical canal is, nor how 
he proposes to haul it! I want to know. 

Wishing you alla Happy New Year. 


[1 ?—Eps. E. R.] 


B. F. 


The Working of the Maximum Demand System. 


In reply to your correspondent's letter in your issue of 
December 18th dealing with the working of the maximum 
demand system, as I have had to deal with numerous complaints 
on this question in my capacity as meter inspector of a large 
provincial corporation, I am much interested in the matter, 
and feel myself qualified to offer a few suggestions. 

The usual remedy for this complaint is to immediately 
change all the blackened lamps and put in their place lamps 
of a reliable manufacture (not the cheap German lamps at 
present flooding the market). 
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If he finds that this does not check the rise of his demand, 
he should get his indicator tested by his local suppliers (who 
will do it probably without charging anything, not like gas 
companies who sometimes charge 108.), and also have the 
whole installation thoroughly tested for leakage to earth. I 
feel confident that if he follows out these few suggestions, his 
trouble will soon be at an end. I should also like to point 
out that his complaint is an everyday affair, and it is nothing 
unusual that the demand should rise 5 per cent., as his does, 
which is equivalent to a 60-watt lamp consuming 63 
watts. I have often tested a guaranteed 60-watt lamp and 
found it to take between 70 and 80 watts, especially in cheap 
lamps: hence the economy in always using the very best 
lamps. 


December 2181, 1903. 


E. M. F. 


Electric Shocks on Flat-back Switehboards, 


In the ELECTRICAL Review of 1st inst. your corre- 
spondent, Mr. Walton, mentions an accident to a man оца 
Ferranti switchboard in a Midland station. I should like to 
give him a few particulars of this accident, as some of his 
statements are not quite correct. 

In the first place, the man was not removing an instrument 
when he got the shock, or handling one in any way, but was 
inserting an isolating plug, to make a panel “alive” which 
had previously been made dead.“ 

Ав Mr. Walton is no doubt aware, each of the 7, 000. volt 
bus-bars on this type of board is enclosed in a separate 
“cell,” running the whole length of the board, and 
accessible from the top by removing slate slabs which cover 
the whole ш, : 

. Whilst the unfortunate man had one of these slate slabs 
temporarily removed, he, through reasons explained below, 
fell bodily forward, and in so doing put one hand down 
inside the cell, and made contact with the live bus-bar, 
getting a shock which knocked him off the board. Although 
he received a severe burn, his principal injury was caused by 
falling from the top of the board to the floor, a distance of 
about 7 ft., and severely injuring the muscles of his back. 
I think I am right in saying that he still suffers greatly 
from this cause, whilst the electrical burns are quite 
healed. | 

The primary cause of the fall is to be found in the fact 
that at the time the man was far from being physically well ; 
in fact, on the morning of the day in question he told the 
writer that he was hardly in a fit state to do any work at all. 
There is no doubt that whilst on the top of the board he was 
overcome with a sudden faintness, or turned dizzy, and this 
caused him to pitch forward on to the bus-bars, where he 
would most likely have received a fatal shoek but for the 
protection afforded by the very complete system of cellular 
construction. 

As the man held a responsible position, and had a full 
knowledge of the work he was doing, and the stuff he was 
handling, he ought to have had more sense than to attempt 
to work in his bad condition of health; and although the 
accident was very unfortunate he had only himself to blame 
for the disastrous resulte. 

F. Heppen stall. 
Wolverhampton, January 4th, 1904. 


— 


A rigmarole, such as that contributed by my young and 
amiable friend Mr. Fredk. Walton, A. I. E. E., containing as 
it does so many quibbling personalties, and being so 
ludicrously devoid of any real matter bearing on the subject 
under discussion, does not appear to me to call for any reply, 
and in dismissing him I would merely say with Shakespeare, 
“ Repair thy wit, good youth, or it will fall to cureless ruin.“ 

P. B. Aimer. 

Manchester, January 5th, 1904. 


There is one fundamental feature in switchgear design 
which has escaped Mr. Frederick Walton’s attention. 
Carrent must pass through the human body to kill, and 
that cannot be effected without touching at the same time 


| 400-volt, three-phase, alternating current generator. 


with two different parts of the body two conductors of 
differing potential. 

If Mr. Walton will consider this simple truism, he will 
find a solution to the whole of his letter in your last issue, 
and he will understand why there is an absence of fatal 
accidents on the Ferranti gear, on which it is difficult to 
accidentally touch, at the same time fittings of opposite 
potential. "p 


Walsall Switches. 


On December 11th, 1908, the readers of the ELECTRICAL 
Review were told that Messrs, Richardson were the“ original 
makers” of the switch illustrated in your issue of Decem- 
ber 4th, as of our manufacture. Now, however. this firm 
state that they merely “ mentioned” that they were making a 
similar switch, We can only suppose, therefore, that Messrs. 
Richardson thought that this item of news would be of 
general interest to your readers, and it is possible, that it 
might advertise their goods. If this be the case, they ought 
to feel grateful to us for the use of our block. 

If they had been making this switch for four years they 
would not be the “ original makers,” as we are prepared to 


prove, if necessary. 


| The Walsall Electrical Co., Ld. 
January 5th, 1904. 


“ DIsaUsTED,” writing on the subject of shift engineers, 
has neglected to send his name and address.—Ebps. Е.К. 


! 


AMERICAN STEAM TURBINE TESTS, 


Ав the respectivo merits of the turbine and reciprocating engine are 
receiving close attention in the engineering world at the present 
time, the following results of some testa on a Westinghouse-Parsons 
turbine built for the Cleveland, Elysia and Western Railway, 
abstracted from our esteemed contemporary, the Street Railway 
Journal, of New York, will be of intereat. 

The particulars are contained in а report to the Chief of the 
Bureau of Steam Engineering of the Navy Department, Wash- 
ington. 

The turbine was of the two-stage type, direct ошо i a 

ew 
of the heavy overloads for which it was designed, it would be 
rated as а 1,500-Kw. turbine rather than a 1,000-&w. turbine. 
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Electrical Horse Power | 
STEAM CONSUMPTION CURVES, 1,000—1,500 Kw. Bream Tog INE. 


The reheater between the H. and T. p. turbines was not used in this 
machine, but replaced by an ordinary receiver pipe and separator. 

The testing of this machine was performed in the turbine depart- 
ment of the Westinghouse Machine Oo., and was carried out with 
great accuracy. 

The exhaust was taken out at the bottom of the low-pressure 
turbine and led through a 30-in. exhaust pipe to an ordinary 
surface condenser. The lower part of this pipe was formed 
into a hot-well, at the bottom of which was placed a nozzle with а 
by-pass valve, connecting the suction pipe on the pump either direct 
to the condenser or to the hot-well. A gauge-glass, with means 
provided to ascertain the water-level line, gave readings of the 
amount of water contained in the hot-well when beginning and 
finishing the trial, The hot-well pump discharged y inte 
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either one of the two weighing tanks placed on scales to ascertain 
the amount of water condensed. 


The circulating pump was driven by a direct-connected Westing- 


house standard engine, running at about 360 r.p.m. The air-pump 
suotion was attached at the top of the condenser and connected to an 
Alberger dry-vacaum air-pump. 

The air pump was composed of two tandem cylinders, and main- 
tained an average vacuum of about 274 in. The near ends of the 
cylinders were connected by means of & pipe, the outer ends being 
joined to the condenser and atmospheric exhaust respectively. А 
suspicion which existed that the vapour discharged some water, was 
verified by coupling the atmospheric connection to a small condenser. 
In this way, 44 lbs. of water were separated per hour, which amount 
should be added to the results in the test tables. The water sepa- 
rated in the receiver pipe was measured and trapped back to the 
condenser. | 

After passing the current through transformers it was absorbed 
in а water rheostat, and readings obtained in the usual way. 

From the table, the speed will be seen to vary between 1,480 
and 1,456 revolutions per minute. | 

During the whole run of four hours the speed of the turbine 
Shaft was nearly constant, although the load was increased 
from its rated capacity of 1,000 xw. to 1,500 Kw., an over- 
load of 50 percent. By comparing the pressure at the steam inlet, 
when working under the two different loads, due entirely to the 
action of the governor, the above-mentioned facts may readily be 
accounted for. 

When analysing the figures given, it should be borne in mind, 
that the turbine cylinders were not lagged, but simply covered over 
temporarily. with felt roughly tied in place, and, therefore, the 
results obtained may, under other circumstances, be alightly im- 
proved upon :— | 


Killowatts ... d dix ss 1,510 1,019 
Equivalent brake н.р, delivered to the 

generator, at 195 % efficiency of the Р 

tter „%%% Ойы пк iMd 1,437 

Revolutions per minute .. 1,456 1,480 
Steam pressure above throttle, Iba. per sq. in. 149'4 146:2 
Steam pressure below throttle, Ibs. per sd. in. 148:8 1011 
Vacuum referred to 30 in. barometer, in. ... 2T'5 27:83 
Dryness of steam at throttle p 905 0:994 0:995 
Steam per hour per electrical н.р., lbs 13:99 15:31 
Steam per B. H. .- hour, delivered at the ö : 

turbine coupling at 95 per cent. gene- 

rator efficiency ... ... MS 13:29 | 1454 
Steam per rm.P.hour at 85 per cent. 

combined effieiency of generator and 

engines, Iba. ake jus w те 11:9 13:01 


The dotted line curves in the diagram indicate the steam соп- 
umption when dry saturated steam was used, and the full line, 
when working with a superheat of 25* F. 


THE ELECTRICAL ARRANGEMENTS AT THE. 


CHICAGO THEATRE. 


Тнк folowing particulars of the electrical installation at the 
Iroquois Theatre, whose terrible calamity appalled the world last 
week, are taken from the Western Electrician for December 12th:— 

In the equipment of the new Iroquois Theatre, recently opened 
in this city, are to be found the latest ideas known to the stage 
electrician. 

Electric power is obtained as direct current (110—220 volts) from 
the Chicago Edison Co's. system. It comes from two main 
feeders—one from the Randolph Street rotary-converter sub-station 
in the Masonic emple, and the other from the Dearborn Street 
sub-station in the Boyce Building. 

The wiring about the building and leading to the stage switch- 
board is carried through iron-pipe conduit of the most approved 
construction; indeed, a marked feature about the building and the 
equipment is the great care which has been taken to make it as 
nearly fire-proof as 4s possible with the latest methods of con- 
struction. 

The switchboard is placed on the south-east corner of the stage. 

Here is located the switching apparatus which gives to the switch- 
board attendant absolute control of every light in the house, from 
the clusters at the main entrance to the most remote lights on the 
stage. 
At the extreme lower left-hand corner of the board are the 
three main switches controlling, respectively, the stage arcs, the 
house mains and the stage mains. The arc and stage main switches 
have a capacity of 300 amperes each, while the house-main switch is 
of 200-ampere capacity. Above these main s vitches are located the 
switches controlling various sections of the house circuits, including 
the lighting of the auditorium, the foyer, fan circuits, &c. 

The rigbt-hand section of the board is reserved for the stage 
lighting and is the most interesting part. The general arrangement 
in the lower part of this section is that of three lines of switches 
extending across the board, each line ef circuits being controllable by 


“spot” light in the balcony. 


two main switches on the left. Each of these groups of circuits repre- 
sents a different coloured light; the top one is white, the middle 
blue, and the bottom red. The first switch of each row controls the 
footlights, and the second the proscenium lights (the arch over the 
stage front) The next six switches in each row control the six 
border light circuits, the border lights being arranged in fireproof 
troughs on the edges of the curtains. The remaining switches control 
special circuits, such as the bunch lights and stairway lights. 

Coloured lights have naturally an important place in theatrical 
equipment, and the arrangement of the circuits of this character 
has been worked out to a nicety. Any combination desired can be 
obtained. The red, blue or white footlights may be thrown on 
separately, or the red and blue together, giving a purple effect. All 
three colours may be thrown on, giving a lighter purple. Similarly, 
with the border lights, any combination of the three colours may be 
obtained, and any number of borders may be illuminated according 
to the switches thrown. The switching apparatus is of Crouse- 
Hinds manufacture. 

The remainder of the board is taken up by the Wirt dimmer 
apparatus. The general arrangement of this apparatus includes a 
number of rheostats placed above the board, and supplied with 
pulleys instead of handles for turning the resistance contacte. 
There is one of these rheostats included in each of the circuits 
represented by the switches already described. Onthe upper part 
of the board are placed three lines of shafting, each shaft bearing a 
number of loose pulleys with handles attached. From each shaft 
pulley а wire is passed over the corresponding rheostat pulley. 
The pulleys on the shafts can be turned separately to throw resist- 

ce in any desired circuit, dimming the lamps, or, by means of а 
оар device, the pulleys may Бе fastened to the shaft and 
turned by the large handle attached to the shaft. 

Buppose, for instance, that it is desired to dim all the blue lights 
on the stage. All the pulleys on the middle shaft are clamped fast 
and the shaft revolved, bringing about the desired effect instantly. 
Again, perhaps all the lights аге on—blue, white and red—and for 
some reason these should be dimmed. Then, by means of the 
gearing connecting the three shafts at the left, which may be thrown 
in or oat of connection, all the shafts may be revolved at once by 
any one of the three large handles, and every light on the stage 
dimmed. | 

White marble is used for the switchboard panels. The board is 
6 ft. 4 in. in height by 9 ft. in width. | 

Besides the incandescent lamps used on the stage taere are a 
number of arcs required for illuminating drops and various other 
purposes. These arcs are of 2,000 c.P. each and are mounted in 
reflectors, forming a sort of searchlight. There are six searchlighte 
at each end of the stage mounted high up in the wings for throwing 
light down on the various scenes. Four movable ones in each of 
the wings stand upon the fioor and are supplied with conductors 
which may be plugged into terminals located in fireproof terminal 
boxes in the floor of the wings. In all there are 12 of these ter- 
minal boxes, and they contain terminals for both incandescent and 
arc circuite. Two more 2,000-с.р. arcs are used in a powerful 
The wiring of this circuit is very 
flexible, and is so arranged tbat the light may be operated from one 
limb of the circuit with the rheostate situated at the switchboard 
and controlled by the attendant there, or from another limb of the 
circuit with the controlling rheostats in the balcony. 

Two arcs, each of 2,000 c.»., are located on the platform above the 
switchboard. These lights are so wired that every other light in the 
house may be turned off and their circuits still remain alive, which 
isa desirable feature, as at times it is necessary to have the house 
and stage in complete darkness while a single ray or beam of light 
is made to play upon a certain scene. 

The proscenium lights, already mentioned, are mounted in & 
reflector trough which turns upon hinges, serving to direct the light 
at different angles. This is a new idea in stage lighting, and is 
said to be a very desirable arrangement. 

Another new feature is the location of an arc terminal in the 
extreme rear of the stage, in the back wall in fact. Perhaps per- 
formances may be given for months without requiring an arc light 
in the extreme rear, but on some occasion it will be needed, and 
needed badly, and without а terminal at that point for just.such 
emergencies recourse would be necessary to temporary wiring. 

А convenience nof generally found, even in the more modern 
theatres, is an elevátor running from the stage to the dressing 
rooms, both above and below. This elevator is electrically operated 
and greatly facilitates matters during & productiou where several 
hundred people take part. 

Having described the equipment of the stage, some space should 
be given to the general lighting of the theatre. Upon entering the 
foyer one is impressed with the beauty of the graceful arches, 
which, one tier above another, rise to the beautifully designed 
ceiling, with its central features of decorative glass work. The 
entrances to the dress circle and balcony are reached by marble 
stairways on each side of the foyer. On every landing are located 
clusters of electric lamps with frosted globes mounted upon 
pedestals of a design and tint to harmonise with their surroundings. 
These lamps light up the nooks and corners in the landings, and 
when multiplied many times by mirrors produce an effect that is 
traly artistic. 

The prominent feature of the lighting of the auditorium is a 
large electrolier or sunburst, containing 120 16-c P. incandescent 
lamps. The electrolier is composed of small sections of plate glass 
formed into a large balloon-shaped globe, with the lights arranged 
in circles in the interior. The rest of the lighting in the audi- 
ушн. like that in the foyer, is composed of clusters of 16 c. f. 

ps. 

In a production such as the one now on, Mr. Bluebeard,” every 
light in the house is at times brought into use, besides much special 
lighting done by the company. 
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THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By VAL. A. FYNN.. 


(Continued from page 5.) 


THE writer has repeatedly come across cases of widely vary- | 


ing iron losses in armatures built up out of one batch of 
iron. The impossibility of the accurate predetermination 
of the iron losses seems generally admitted; some 
good designers even go so far as to make a practice of 
doubling the iron losses as indicated by the formules they 
ш: ' 

The writer has found that the formula of Steinmetz for 
losses through hysteresis, as given below, gives very fair 
average results when 7 is taken at 004, and when great 
care is exercised in building up the armature. | 
Watts = n x cycles x (lines per cm?)! x volume in cm? x 1077. 

The logs through foucault currents is small in all cases 
where ordinary care has been used, and can be fairly estimated 
by means of the usual formula, but under adverse conditions 
it has been proved that this loss as well can assume very 
important proportions. А very striking concrete example 
has been given by Messrs. Parshall and Hobart. RT 

We are leaving out of the question losses which may 
easily occur in the solid portions of the armature ; the con- 
ditions which lead to sucn losses are now so well known that 
it should always be possible to avoid them. The same holds 
good for the loss due to unequal densities in the pole tips, 
depending on unfavourable slot widths. A further loss, and 
one which it is quite impossible to predetermine accurately, 
is due to the increased densities which occur in certain parta 
of the armature when the same is loaded, this re-distribution 
of the flux being caused by cross magnetisation. 

Having obtained the total armature logses, we are in a 
position to assume the probable temperature rise. The writer 
finds that the following formula gives very fair average results, 
and indicates the temperature such as would be obtained by 
the application of a thermometer :— | 


360 x watts 


Coolingaurtace x (1 + 15 peripheral speed in metres) m Е 


For the predetermination of the losses due to the friction of 


the brushes on the commutator, and due also to the contact 


TABLE II.—COMPARISON BETWEEN CALOULATBD AND OBSERVED 
SPBEDS. 
Input or output. Revolutions. 


guishing | —— c" __| Percentage 


Volts Amperes. | Caloulated. | Observed. i 

1 115 113 900 1,000 | +11%: 

2 " » 7 950 + 56% 

3 110 94 60 — 76%, 

4 ” » » 630 - 8 @ 

5 „ » " 670 +8 

6 » » " 670 +3% 
7 " » , 665 + 2:5 

8 115 455 475 500 | + 52 ё 

9 » " " 475° 0 
10 500 125 450 460 + 22% 
11 230 54 2,980 2360 | +35% 
12 100 11 1,300 1,420 | +91% 
13 215 77 800 760 — 6% 
14 » » ” 760 — 5 y^ 
15 „ ” n 780 — 2% 20 
16 t : Я 780 | 2:6 
17 ИС i р 785 | — 19 
18 ” , 99 790 — 12 
19 | 460 | 16 800 830 | + 38% 
20 ” | ” D 830 + 8:8 % 
21 | ” ,» | 800 0 
29 | 230 38 780 | —25% 
31, p i 810 | +12% 
a | 6 150 1,550 1610 |+49% 


* Four machines for this output were exactly right for speed. 


resistance between these brushes and the commutator, we 
cannot do better than refer to the excellent work on the 
subject by Prof. A. Arnold, who never tires in making use 
ofthe splendid opportunities at his command in order to 


investigate all those questions which are of immediate 
interest to electricians. ' 

The average figures which he has given for the contact 
resistance between brushes and commutator under varying 
conditions we have always found extremely accurate, so long 
as the width of the brush did not exceed 14 to 2 commutator 
section widths, and as long аз the short-circuit current varied 
approximately as a straight line of suitable inclination. 

In the Table II. are given some results showing the 
maximum differences which have been observed between 
the caleulated speed and the speed on test for machines 
calculated on the lines we have just been discussing. By far 
the greater part of the machines which have passed through 
the writer’s hands, numbering several hundreds, have shown 
practical agreement between calculated and observed speed. 

It is interesting to note that the table shows very marked 
discrepancies between the speeds of machines of the same size, 
same output, and identical make; this fact further goes to 


Fia. 21. 


discount any conclusions as to the inaccuracy of the method 

of calculation adopted which might be deduced from this 

table and the writer is satisfied that, for all practical 
, the method holds good. | 

In Table III. are collected the full data of this series 
of machines designed for 460 volta, the general appear- 
ance of which is shown by fig. 21. In comparing these 
шө with others, the following points must be borne in 
mind :— ! 

The maximum efficiency varies from 75 per cent, in the 
smallest size to 92 per cent. in the largest, rising quickly at 
first. The actual maximum occurs at about narter 
load, the efficiency at full load being a trifle less, but still 
above the efficiency at half load. The writer finds that this 
shape of the efficiency curve gives the best mean efficiency 
when taken over a day's working. 

The commutation is absolutely sparkless for all loads and 
heavy overloads with fixed brushes, and the commutators 
burnish very quickly. 

The final temperature rise after а run at full load varies a 
little from size to size, but never exceeds 80? F., and under 
practical working conditions remains below 70? F. 

The space factor for the armature slota is very low indeed, 
but then the wire is very small and the insulation throughout 
is of micanite. The irregularity of that factor for the field 
coils is, no doubt, due to the occasional mixing of different 
gauges of wire in one ooil. 

The Steirmetz output coefficient has been plotted in curve 
fig. 22, and to it, has beon. added, the Kapp coefficient ; both 
show a very zegular. variation.: According to the Kapp co- 
efficient, the 7'5-B.H.». motor is a little out of line, and is 
rated too high. g 

The last column bct one gives · tlie value of the coefficient с 
in the following formula:— `° ` 


Weight in lbs. = c x (kw. per 1,000 гетв.)ї 


and shows what very good resulte may be expected from it. 
The mean coefficient for the two-pole machines is 172, 
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the maximum variations not exceeding 6 per cent. either 
way. It falls to 150 for the four-polers, the variation being 
within 4 рег cent. The small discrepancies are easily 
accounted for if we remember that the frame which repre- 
sents the greater part of the total weight is in this series of 
machines used as the shell for the whole motor, and its actual 
dimensions have, therefore, to satisfy mechanical as well as 
magnetic requirements. 

It is interesting to note that for the two-polers the arma- 
ture iron weight represents 11 per cent. of the total useful 
iron, whereas it is 17°5 per cent. for the four-polers. 

The frame, which in all these cases is of cast-iron, 
accounts for 75 per cent. of the total useful iron in the two- 
polers, and for 66 per cent. in the four-polers. 

Had steel been used instead, the weight of the frame 


Output Cesfiictent 


would have been reduced by 55 per cent., whilst not increas- 
ing the ampere-turns for that part of the circuit, and this 
would have reduced the proportion of the frame weight to 
the total useful magnetic material weight of the machines to 
57 per cent. for the two polers and to 46 per cent. for the 
four polers. 


—— —œ — — S — t м 
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Taste III.—460-Vornr Macuinzs. 


BUSINESS NOTES. 


Electrica] Wares Exported. 


Werer виргна Jan. бтн, 1903. Wir виргма Jan. 5TH, 19С4. 


Adelaide Value £47 Adelaide . . «ee Value £183 
Alexandria .. T es „ 404 ji Teleg. mat. .. . 1,150 
Auckland .. EN 18 Alexandria .. ae е 549 
Bangkok .. 210 Amsterdam. . Я 20 
Beira. vs 28 Bombay à . 118 
Bombay  .. s Res ke. 76 Buenos Ayres К 84 
ув Teleg. wire .. . 148 Calcutta ee eo 497 
Brisbane is .. 164 Cape Тото .. - .. 813 
Buenos Ayres .. 2% Colombo T «s 46 
Caloutta  .. - m ee 1,477 Delagoa Bay - ae .. 669 
ʻi Teleg. wire .. . 229 hi Teleg. cable ee 141 
Canada, via П.В... А 48 si Teleg. mat. . . 3,679 
Cape Town .. ws rè " 558 Dur T кз 4s .. 283881 
hn Teleg. mat. .. 446 i Teleg. mat. .. . 116 
Channel Islands .. Р 89 East London А ee .. 782 
Christiania .. s» .. 180 Gibraltar M .. 280 
Colombo КЕ v К 191 Hamburg vi ae ^ 85 
Copenhagen. "eleg. cable 85 үз Teleg. mat. 250 
Durban Vi s xs 1,252 Kobe Teleg. mat. 18 
А Teleg. mat. 1,625 Melbourne .. "à is ks 23 
Forcados ..  .. 40 | Ostend e . 84 
Fremantle .. oe 181 Ot ER ša »« А 60 
Iquique 82 Pe 'Teleg. cable 21,243 
Llabón 73 Perth в * 279 
Madras 10 Port Elizabeth  .. se 32 
Malaga 7 Stookholm. eleg. wire vx 68 
Malta.. ee 11 Bydney ee ee эө ә ө 668 
Melbourne .. Sx 3 1,164 sè Elec. light cable.. 2,020 
Nagasaki. Teleg. cable . 1,442 $i Teleg. mat. ce 94 
Nordenham. Teleg. oable . 3,067 Tangiers ne К 80 
North Atlantic. Teleg. cable. . 16,560 Toronto s аф 15 
Oporto es T ae ras 6 Wellington .. Es 91 
Ostend . 160 Yokohama as = 870 
Perth ee . 806 n Teleg. wire 850 
Port Elizabeth . 266 
Shanghai .. , 61 
Singapore .. 104 
By ey өе ЕЈ ee ee 836 
i Teleg. cable .. ee 658 
Tokio.. E is " ES 84 
Ver& Cruz .. . 1,084 
Wellington .. . 197 
Yokohama oe ЕЈ 144 
Тоба] ee £38,789 Total өе £85,026 


Foreign Goods Transhipped. 


Cape Town. Elec.lamps Value £17 | 


Maxim's Annual Gathering.—On Friday last the Sir 
Hiram Maxim Electrical and Engineering Co. held the second 
annual social gathering of their employós at the Bt. Peter's 
Institute, Buckingham Palace Road. Among those present 
were Sir Hiram Maxim, Mr. de Meray (chairman of the 
company), and most of the directors and chiefs of the various 
departments. Dancing was interspersed with vocal and instru- 
mental music. During a brief interval, Bir Hiram Maxim 
referred to his early struggles upon the introduction of the 
electric glow lamps, and Mr. de Meray spoke of the pleasure it gave 
himself and his fellow directors to meet their employ és outside the 
factory. He said that during the year thoy had had to considerably 
alter and enlarge their works. | 


The Transvaal.—The value of the electric cables, wire 
and fittings imported into the Transvaal during the nine months 
ending with September last.is returned at £53,000, as compared 
with only £31,000 in the corresponding nine months of 1902. - 


P ͤ—— — — — — nib —————— PF 


Lbs. per kw. per 1,000 


revolations using a cast- Total | Coefficient | 1-8: рег xw. per 1,000 


Distin- | Revolutions Ar 8 i T. per i : » 
guiehing | ^ per | Output | “Space” | “output | эрсе | inch circum- | с 10007806 меці or | (отстать reri Of magnet. 
No, minute. factor, coetticient. | factor. ference. | (у magneti c | ot copper, material. formula. Каш 

material. i 

1 1,280. 2 153. 15 335 171 145 27 5 202 182 84 

9 1,050 3 174 12 ZUM 201 100 26 269 162 60 

3 1,000 5 196 9:34 4u | 217 89 21:5 411 170 53 

"1 825 7b 248 7 86 444 259 68 19 589 164 40 

5 800 10 268 724 455 292 69 13 808 182 40 5 

6 780 13 034 | 6:23 466 196 42 16:6 782 140 97 

7 700 18 24 575 489 189 42 155 | 1105 154 97 

8 795 25 051 | 4:84 501 193 39 198 | 1,335 153 25 

9 650 92 26 | 437 489 | 296 35 102 | 1,629 156 22 

| 


i 


In the two-polers 20 per cent. of the total weight falls on 
copper, this proportion increasing to 26 per cent. for the four- 
polers. 

The two-polers take 15 per cent. of the copper for the 
armature, and 12 per cent. for (ће commytaton, whereas 


these proportions are 9 per- cent, ad. 17. p dont; respec- 
tively for the аеро: AA Sd Qs у н A n 
(To be conpnyed. )* - 5 "- : 22 7 
„ „ : „ ** : 


Oporto.—Messrs. Rowland Carr & Co., of London, have 
received a further repeat order for troughing and roadway 
frames and covers for telephone work in Oporto, 


| 


The Electrical Plant for the New Allan Liners.— 
The British Electric Plant Co., Ltd., of Alloa, has just secured the 
order for four generators, each of 60 Kw., for the two turbine 
steamers at present being built in Belfast and Glasgow for the 
Allan line. These steamers, which will each be of 15,000 tons dis- 
placement, are the first Atlantic liners to be driven by turbines. 
The lighting of each boat will necessitate the equivalent of 4,000 
lamps of 8 o. f., and electric fans and motors for various purposes 
will also be installed. 


Economies in. Mining due to Electricity.—With 
reference to the article in our issue of December 25th on “ Electric 
Power Appliances in the Mines of Europe," Mesars. Johnson and 
Phillips, of Old Oharlton, write to point out that the power equip- 
ments for both the Burma ruby mines and the Sheba gold mines, to 
DE reference was made in the article, wore supplied and erected 

y them. 
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The Westinghouse Single-Phase System of Trac- 
tion.—The ө ошо Co., who have an experimental line at 
Pittsburg, have at length successfully overcome all difficulties, and 
their system is now ripe for application on the most extensive 
scale. A high acceleration and retardation are possible, this being 
a sine тий non for short railways with many stations close together. 
The heaviest trains can be dealt with, and high speeds developed, 
80 that the system is admirably fitted for the operation of main as 
well as of local lines. The special type of single-phase motor which 
has been devised is said to embody ali the good features of the direct 
current series motor, without many of its defects. The frequency 
employed is 25 cycles. The motors are connected permanently in 
series or in parallel, according to the working voltage used; in 
either case, the voltage at the motors is lower than in direct current 
work, so that insulation difficulties are minimised. Furthermore, 
ав tbe motors are in a secondary circuit, of which the line is the 
primary, the chances of damage thereto from lightning are greatly 
reduced. Lastly, these motors and their controlling gear are 
epecially adaptable to the multiple-unit system of control, much 
more so, indeed, than direct current mechanism. 

We understand that the British Westinghouse Co. are prepared 
to furnish single-phase equipments for all classes of railways and 
tramways, and to give the usual guarantees as to performance and 
workmanship. . 


Scheeffer A.C. Watt-hour Meter.—This electricity 
meter, which, it is interesting to note, is made in Canada, is being 
introduced into this country by the Bastian Meter Co., Ltd., of 
Bartholomew Works, Lawford Road, Kentish Town, N.W. The 
meter is of the induction motor type, of very simple construction, 
and records watt-hours with equal accuracy on inductive and non- 
inductive loads. The rotating element, which oonsists of an 
aluminium disc carried by a very strong and stiff brass tube, weighs 
less than half an ounce. The shaft rests on a highly polished and 
hardened steel ball, which, in turn, is supported by a polished 
jewel. The special advantages claimed for this mode of support are 
that the friction is a minimum, as the bearing surface is theoretically 
a single point; the bearing is self-centring, and the ball can be made 
very hard without the danger of warping incurred in hardening a 


THE ScHEBFER A.C. WaTr-HoUR METER. 


steel spindle. Moreover, the ball or the jewel can be inspected or 
replaced without disturbing any other part of the meter. The 
calibration is permanent so long as the mechanism is not displaced, 
and the calibration curve is stated to be a straight line, so that the 
readings are correct at all loads. The record starts with a load of 
less than 3 per cent. of the fall load, and ranges up to an overload of 
50 per cent.; the meter cannot гип on the shunt. The case is of 
neat appearance, with a glaz»d aperture in front of the disc, and is 
proof against the entry of damp, dust and insects. The whole 
instrument weighs only 101bs. The accompanying figure shows the 
general arrangement of the mechanism. 


Although the meter has only recently been introduced, we under- . 


stand that already nearly 100 have been placed in this country—a 
fact which speaks for itself as to the qualities of the instrument. 
The company are also turning out large numbers of their well- 
known electrolytic meters, the design of which has been materially 
improved. 


Dissolutions and Liquidations.—A_ petition for 
winding up the Electric Tramways Construction and Maintenance 
Co, Ltd., presented by A. J. Paine, of Sydenham, a shareholder, 
is to be heard in London on January 12th. 


The Electrical Wool-Pulling Syndicate, of Bradford, is winding 
up, with Mr. N.R. Dickinson as liquidator. 


A meeting of the Column Printing Telegraph Syndicate will be 
held at 5, New Bridge Street, E.C., on February 8th, to hear an 
account of the winding up from the liquidator (Mr. G. A. G. 
Robertson). 


. Commercial Intelligence 


its behalf. 


Egyptian Opening for Electrical Appliances. — 
says:—' Among the various fields of enter- 
prise in Egypt that offer opportunities in the present and are 
susceptible of definite extension in the future, the trade in electrical 
appliances occupies a prominent position. According to the British 
Chamber of Commerce of Egypt, to whose report we are indebted 
for the following notes on the Egyptian market, Egypt is not, and 
never will be, at all events, in the immediate future, а manufactur- 
ing country, and the lack of natural water-power has hitherto stood 
in the way of the use of electricity even for such industrial purposes 
as cotton-ginning, pressing, seed-crushing, &o. But for traction, 
lighting, telegraphic and telephonic communication there is а 
constant and ever-increasing demand for electrical machinery, 
apparatus, instruments, tools and fittings. Cairo and Alexandria 
bave long been served by electric tramways, and the latter city is 
now extending its electric system over the railway line connecting 
it with the suburb of Ramleh. The use of electric light as an 
illuminant is daily becoming more general in palaces, public build- 
ings, private houses, works, &*., not only in chief cities, but in many 
towns in the interior, such as Mansurah, Tantah, Zifta, &c, Several 
of these towns light their streets by electricity, though the Cairo and 
Alexandria thoroughfares are still supplied by gas. Aseiout, the 
Fayoum, and Zagasig are instances of places which are abont to 
establish an electric light system of their own, Electric power will 
be employed more and more in drainage and irrigation works. The 
demand for telegraphic and telephonic material is constantly 
increasing ; trunk telephone lines now connect Cairo and Alexandria, 
and similar lines are being laid down for interurban communication 
in the interior. 

“In wiring for all purposes Great Britain is not in the Egyptian 
market. Plain copper wire comes almost entirely from France 
and Belgium, and covered wire from Italy, English products being 
at least 20 per cent. dearer. Telephone apparatus and switchboards 
are chiefly of Swedish origin, Ericsson & Co. having practically a 
monopoly of this business. 

“It is recognised that British manufactures are in many depart- 
ments the best, but their high price and inaccessibility often stand 
in the way of their employment. In material for traction purposes 
the only country which can vie with Great Britain isthe United 
Btates, whose exporters are handicapped by their ter distance 
from this country, involving higher freights and longer time in 
delivery. They are also far more difficult in the matter of credit 
than their British competitors who are usually willing to grant 
reasonable accommodation to such concerns as deserve it. They 
nevertheless go far to set off these disadvantages by the high point 
of efficiency to which their business methods have been developed. 
They are represented here by an agent who is supplied with com- 
plete sete of designs and catalogues excellently drawn up, and can, 
therefore, at a moment's notice, quote a price for any article with 
discount o. i. f. Alexandria, and bring it here in four weeks from date 
of order. To obtain a consignment from a British manufacturer is 
quite a different matter, involving several exchanges of corre- 
spondence, with its drawbacks, as compared with personal inter- 
course, and a consequent delay in delivery, which, in many cases, is a 
more important consideration than the extra freight from the United 
States.“ 


English Engines on the Rand.— The following is an 
interesting extract from the report of Mr. Henry Birchenough (the 
special commissioner appointed by the Board of Trade to inquire 
into and report upon British trade in South Africa), as to the 
relative value of English, American and German engineering on the 
Rand :— | 

Mill engines.—1 consider the modern type of the Hiok Hargreave" 
(English), the most modern Robey (English), and the genuine Sulzer“ 
(Swiss) to be beyond compare the best on the fields. The German-made 
„ Sulzer'' type are pond engines, but steam valves and stems get loose, and the 
design and material аге not by any means perfect in this respect. 

From this it is seen that not only do English engineers hold their 
own in steam-engine design and manufacture, but sre far in 
advance of both American and German engineers. 


Bankruptcy Proceedings.—The adjourned meeting of 
the creditors of A. E. Hodgson, now of 94, Victoria Street, West- 
minster, and formerly of York and Halifax, was held on 4th inst., 
at the London Bankruptcy Court. The debtor formerly had a 
business in motor-cars in Halifax, and sold it, together with the 
business of the Eclipse Brass and Copper Со., Ltd., which he had 
promoted, to the British Power Traction and Lighting Co., Ltd. 
That company went into liquidation, and the debtor states that 
most of his liabilities are in respect of guarantees given by him on 
He adds that the petitioning creditor's debt is upon a 
guarantee that he gave on behalf of Mr. Watkins, who at one time 
acted as receiver for the debenture holders of the British Power 
Traction and Lighting (o., Ltd., and who abeconded. A resolution 
was passed to wind up the estate in bankruptcy. 


France.—La Compagnie Générale d'Electricité, of Paris, 
reports a profit of £44,864 for the last financial year, out of which a 
dividend of 15 fr. per share is being declared. 


Auction Sale.—On January 13th an auction sale of 


' motor fittings and automobile details is to be conducted by Mr. F. 


Boyton, under the liquidation proceedings of Messrs. H. F. Joel 
and Co. aud Thomas Potter & Sons United, Ltd. 


New Petrol Electric Motor-Car.—La Société des 
Etablissements Postel, Vinay is, it is announced, at present engaged 
on the construction of a combination petrol-electric motor-car in 
which a number of new features will be incorporated, 
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Catalogues and Calendars.—Bulletin No. 19 of the 
INTERNATIONAL ELECTRICAL ENGrwEERING Co., gives a description 
of the electrical installation, with hoisting machine, in the Neél- 
Bart-Culpart Collieries, at Gilly Lez, Charleroi. 

A neat and convenient calendar, with monthly sheets, has been 
received from the Виовн ELECTRICAL Encuversise Co. It is 
arranged to stand on the desk, and each sheet has a small illustra- 
tion of one or other of the company's main lines of manufacture, 
the turbo-generator, of course, leading off on the January slip. 

A very serviceable calendar has been received from the аза 
PROMETHEUS Co., Lro. . Monthly cards, with bold figuring, fitting 
into « cosy looking frame with gilt lettering, make it just the thing 
to do service on the office desk. | | | 

Mxssns. STEGMANN & Co., of Olapham Junction, S. W., have hit 
upon an excellent idea of wishing their friends the compliments of 
the season. It takes the form of а small combined thermometer 
and barometer, and is sure to be gladly made use of. The calendar 
idea having become more or less general, there is a chance that 
some may not be used to the best advantage. Messrs. Stegmann’s 
reminder is free from that possibility. 

Messrs. W. E. Jones & Son, of Poole Road, Branksome, are 
making a new carrier for use in cable-laying work, and in cable- 


drum transportation. By its means any man can raise 21 tons, with- 


out help, and without taking his horse ont of the shafts. The 
framework is made of seasoned hardwood timber, ash fore-carriage, 
and portable framed shafts, all well ironed up. The hind wheels 
have 83 in. width tires for rough road work. The carriers are made 
in two sizes; to carry drums from 4 ft. 6 in. to 6 ft. 6 in., weighing 
up to 22 tons, for light main and service work; and drums from 
6 ft. 6 in. to 7 ft. 6 in., weighing up to 5 tons, for heavy main 
laying. They are made with very strong brakes for descending 
steep hills, and when loaded take the place of trestles when 
required for unreeling without unloading. А circular issued by the 
firm shows the carrier ready for loading, loaded, and ready for 
unreeling. 

MESSRS. OPPERMANN & Sons, of Albemarle Street, Clerkenwell, 
E. C., have issued a price list for gear-cutting work to the trade. 

к 5 & Co., Lrrr., of Falmonth Road, S. E., have 
issued a small 16 pp. pamphlet containing points respecting their 
electric passenger lifts. A full descriptive account is given, in 
which the advantages claimed for their equipment over others on 
the market are stated. 

From Miss RSA. Grssons Bros., Lrp., of Dudley, we have recei 
an illustrated catalogue of elevating and conveying machinery. 
Many types of such appliances are well shown and briefly par- 
ticularised, including belt and chain elevators, push-plate conveyers, 
automatic weighing machines, &c. Power station engineers will be 
interested in this catalogue. | 

From the Онто Brass Co, of Mansfield, Ohio, U.S.A., there has 
come to hand a very fine catalogue of some 600 pp., well printed, 
fully illustrated апа strongly bound, giving information respecting 
their many lines of electric railway materials and supplies, covering 
most appliances required for the construction and operation of 
trolley and other lines, lighting. power and mining plante. 

We have received an artistic card from Мевввв. Овсп, Hopaxs 
AND Co., of 52, Queen Victoria Street, E.C., switching us over from 
1903 to a full current of prosperity for 1904. The firm did a large 
amount of switchboard work during 1903, and the works have been 
continually extended until now they are able to cope with any- 
thing, from the largest central station switchboard to the smallest 
distribution board. ; 

A paperweight has been sent to us by the BRITISH INSULATED 
AND HzmLsBY CABLES, LTD. A section of lead-covered B.LW. 
cable in a thick glass enclosure will keep the Prescot & Helsby Co.'s 
name prominently before those who make use of this appropriately 
designed weight. 

Once more we have received a copy of the handy pocket-book 
issued by the EASTERN AND ASSOCIATED TELEGRAPH COMPANIES 
for 1904. The telegraph information includes particulars of rates 
per word, cable stations, a calendar of cable events, and a map of 
the cable systems of the world. 

The HART AcoumuLaToR Co., LTD., is sending out its customary 
desk blotting pad, and we have as usual been favoured with a copy 


Belliss Engine Contracts.—Messrs. Belliss & Morcom, 
Ltd., have recently booked the following contracts :— 

G. W. B., Park Royal, Acton, by the Electric Construction Oo.; 
eight 1,100-н.р. engines and capable of giving 25 per cent. overload, 
for coupling to E. C. C. generktors ; two 250-н.р. engines for coupling 
to E. C. C. dynamos ; four condensing plants to deal with the exhaust 
steam from above. 

Royal Navy, by the secretary of the Admiralty ; seven engines 
coupled to Е C. C. dynamos for H.M.B. Formidable, Implucable, 
Irresistible, London, Bulirark aud J eneruble. By Messrs. Laird, 
Bros., Ltd., three engines coupled to Siemens dynamos for H. M. S. 
Lilley, Moy and Ouse. By Messrs. Hawthorne, Leslie & Co., Ltd., 


three engines coupled. to Siemens dynamos for H. M. S. Boyne, 


Loon and Kale. 

Grove Hospital, by the Metropolitan Asylum Board; one engine 
coupled to Siemens dynamo for Grove Hospital. 

Todmorden, by Messrs. Bruce Peebles & Co., Ltd.; two engines 
for coupling to Peebles dynamos. 

East London Harbour Board, by the Allgemeine Elektricitiits 
Gesellschaft; four engines for coupling to A.E.G. generators. 

East London Municipality, by Messrs. Dick, Kerr & Co., Ltd. ; 
two engines for coupling to English Electric Co. generators. 


Switzerland.—Lsa Société Franco-Suisse pour l'Indus- 


tree Electrique reports a profit of only £19,110 for the last financial 
year, as compared with £62,510 in the preceding 12 months. 


International Exposition at Paris.—An international 
exhibition of applied arte and industries is to be held from August 
to November next at Paris, under the patronage of the Minister of 
Commerce. A section is reserved for electrical apparatus and 
electro-chemistry, information concerning which can be obtained 
from M. Adolphe Minet, director of L'Electrochimie at the 
editorial offices, 37, Rue de Berne, or at the administration offices, 
3, Rue des Moulins, Paris. 


Germany.—The Accumulatorenwerke Gesellschaft, system 
Pollack, of Frankfort-am-Main, is being wound up. 


Eccles Are Lighting.—The Gilbert Arc Lamp Co. Ltd., 
of rd, has during the past year or so executed three small 
street ligb ‘contracts for Eccles, where some interesting 
lighting with small watt open-type 6 ft. carbon lamps is satis- 
factorily carried out. 


Japanese Trade Marks.—4A correspondent writes :— 
“ Electrical manufacturers who do business with Japan are warned 
to register their trade marks in that country, the process costing 
only £6. Of late an organisation of chafty Japs have been annexing 
well-known British and American trade marks, registering them in 
their own names, and levying tribute from the original users 
respecting their goods.” 


A Peterborough Installation.—The International 
Electrical Engineering Co., of Clun House, W.C., have secared the 
order for the complete equipment of the new works at Peterborough 
of Messrs. Werner, Pfleiderer & Perkins, Ltd. The plant consists 
of a number of electrically-driven overhead travelling cranes, electric 
locomotive motors, generators, switchboards, &c. The same firm 
carried out an installation of generators and motors at Messrs. 
Werner, Pfleiderer & Perkins London works. 


Books Received.—“ L'Etat, Actuel de l'Electroculture," 
by E. Guarini. Brussels: Ramlot Fréres & Sœurs. 1 fr. 

" Jabrbuch der Elektricitüts-Gesellschaften sowie des Strassen- 
bahnen und Elektrischen Kleinbahnen Oesterreich- Ungarns, 1903-4," 
by Rudolf Hanel. "Vienna: Compassverlag J., Maria Theresien 
Str., 32. . 

“Tl Nuovo Cimento Luglio-Agosto, 1903." Organo delia 
Bocieta Italiana di Fisica. Firenze: Via Ginno Capponi, 3. 

“Necessary Practical Safeguards against Lightning " (Fire Con- 
gress paper), by A. Hands. London: J. W. Gray & Son, 115, 
Leadenhall Street. 

“Congrés de la Honille Blanche, Septembre 7—13, 1903.” 
Compte Renda, in two volumes. Grenoble: Syndicat des Pro- 

riétaires et Industriels Possédant ou Exploitant des Forces Motrices 
Hydranliques | 

" American Meter Practice," by Lyman C. Reed. New York: 
McGraw Publishing Co. Price $2.00. | . 

“Annual Report of the Board of Regents of the Smithsonian 
Institution for the Year ending June 30tb, 1902." Washington: 
The Institution. . | 

« "іе fur Technik und Praxiswichtigsten Physikalischen Grossen 
in systematischer Darstellung," by Olof Linders. Leipzig: Jah 
and Schunke. 1904. M. 10. 


Trade Announcements.—Messrs. Monté Callow & Co., 
of London, have appointed Mr. R. A. Young, of Wards Buildings, 
High Bridge, Newcastle-on-Tyne, as their district representative for 
the sale of Perfecta motor starters, regulators and controllers. 
Mr. Young will not sell motors, or interfere in any way with general 
electrical contractors' work.. 

The Electrical and General Engineering Co., of 17, Gracechurcb 
Street, London, has opened branches at Eton and Slough. 

From January Ist, 1904, the business of the Electrical Trans- 
mission Co., Albert Works, Hammersmith, is amalgamated with that 
of the Sturtevant Engineering Co-, Ltd., whose works are at 29, 
Bankside, S. E., and offices at 147, Queen Victoria Street, E.C. By 
this step the very extensive range of all forms of motor starting 
and controlling devices manufactured by the Sturtevant Engineering 
Co., Ltd., has been augmented by the addition of the specialities in 
switchgear manufactured by the Electrical Transmission Co. The 
Bankside works will be devoted to the manufacture of all apparatus 
connected with the higher forms of motor control, such as is used 
for lifts, winches, hoists, haulage, cranes, pumps, &c., and every 
description of automatic controlling devices. The Hammersmith 
works will be devoted to the manufacture of the E.T.C. specialities, 
such as main switches, traction accessories, feeder and section 
pillars for power and lighting, service switches, motor starters and 

regulators, &c. The whole field of motor control and switch 
work is thus covered by the standard apparatus of this combination. 
The commercial management of both concerns will be directed from 
the head office of the Sturtevant Engineering Co., Ltd., at 147, 
Queen Victoria Street, E.C., to which all correspondence should be 
addressed. 

Mesers. Murrell Bros., of Stratford, have removed into larger 
premises at Warham Works, Warbam Rosd, Harringay, N. 

The Electrical Bundries Co. have removed to No. 63, Berners 
Street, W., owing ito increased business. They now have large 
showrooms replete with electric light fittings and accessories. 

Mr. Henry S. Tett has opened ап electrical engineering business 
at Market Street, Faversham. 

Messrs. Manlove, Alliott & Co., Ltd., engineers, Nottingham, 
have removed their London office from 57, Gracechurch Street, E. C., 
into more commodious premises at 41 and 42, Parliament Street, 
Westminster, S. W. 

Messrs. Alfred Herbert, Ltd., machine tool makers, of Coventry, 
notify that their London showroom has gbeen removed from 
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7, Leonard Street, Finsbury, E. O., to more commodious premises 
at 24 and 26, Holborn, E. O. The Liverpool showroom has also 
been removed from 23, Canning Place to 12 and 13, Cleveland 
Square. At either of these places stocks of Herbert's well-known 
machine tools may be inspected. 


LIGHTING AND POWER NOTES. 


Aberdeen.—Mr. J. A. Bell, electrical engineer to the Cor- 
poration, has 'reported that additional plant is necessary ab 


the Ferryhill generating station, and estimates the cost as 


follows :— 

One 740-k*. generating set, with accessories xs .. £10,800 

Two boilers of 15,000 lbs. per hour evaporative capacity 
each, and accessories > i $3 A" n Em 4,800 
Coal bunkers, 800 tons capacity, &c., complete 8,500 
: £18,860 
For contingencies, 10 per ont. 1.860 
Total . £20,460 


The Committee bas recommended the Council to authorise the 
obtaining of tenders for the plant. 


Argentine.— The amount of $24,386.70 gold, is 


to be expended for the electrical installation, shortly to be 
carried out in the defence works of the “ Puerto Militar.” The 
specifications and conditions have been approved, and the work 
will be carried out under the direction of the Chief of the Coast 
Artillery Force. 


Belfast.—At the meeting of the Corporation on the 
7th inst., it was stated that the total connections to the supply mains 
amounted to 160,0C0 8-candle lamps, an increase of 44,000 in 1903. 
The motor load had increased from 600 н.р. to 1,800 n P., and more 
plant would be ne for this year. The number of units 
generated had increased to 1,089,000, from 1,491,841 in the previous 
year, or 33 per cent. 


Birkdale.—The District Supply Co. are now offering 
consumers the option of a flat rate at 5d. per unit, as well as the 
maximum demand system. 


Bradford-on-Avon.— The U.D.C. has decided to give 
its formal sanction to the application of the Western Electric Dis- 
tribution Co. for a prov. order for electric lighting. The R.D.C. has 
resolved to take no action in the matter. 


Brierley Hill.— In reply to a communication from the 
B. of T. witn respect to tbe U.D.C. electric lighting order, the clerk 
has been directed to reply that the Council, in conjunction with 
neighbouring councils, has applied for powers for the establishing of 
а light railway partly in its district, and that it is waiting to see 
what works it will require before spending any money upon а 
permanent generating station. 


Bushey.—The Council has decided to oppose the appli- 
cation of the Watford U.D.C. for powers to supply energy within the 
area of the rural district, on the ground that the streets of Bushey 
are sufficiently lit with gas; and that, owing to the growth of the 
town, the U.D.C. may desire to have its cwn system of electric 
lighting. Watford R.D.C. is also opposing the application. 


Canada.—The Minister of the Interior contemplates 


sending a Commissioner to Europe to inquire into the electric 
sufelting of iron ore. There are in Ontario and Quebec immense 
deposits of iron ore which at present cannot be developed owing to 
the cost of fuel for smelting, but plenty of water-power existe. The 
Keller and Harmet processes are being worked in France, and other 
plante are in operation in Sweden and Italy. 


Chichester.—A system of electrical water-level indicators 
and a recorder and telephones between the water and sewage works, 
and the surveyor's office and reservoir is to be installed. 


Cookstown.—The D.C. has been asked to assent to a 


scheme for the generation of electric energy in its district by a 
representative of a London syndicate. 


Derby.—A scheme has been approved by the E. L. Com- 
mittee for lighting the tramway routes by electricity at an estimated: 
cost of £1,250. 


Devizes.— At a meeting of the U.D.C. a report was 
presented from Mr. Wingfield Bowles, consulting engineer for the 
proposed electricity supply scheme. The engineer recommended 
that the central station should he of sufficient capacity to supply 
the whole of the borougb, but in regard to the mains, &c., it is only 
contemplated to supply the compulsory area. The cost was 
estimated at £15,500, which, with the cost of the order and fees, \c., 
would amount to £17,000. It was decided to apply to the Local 
Government Board for а provisional order, and the engineer was 
instructed to proceed with the detailed plans and specitications,. 
so that tenders may be invited, immediately after the provisional. 
order is obtaiaed. | 


Dorking.—The U.D.C. on December 29th decided to 
extend the E. L. mains in the town at a cost of £670 


Eastbourne.—Mr. Brydges, electrical engineer, has sub- 
mitted to the E.L. Committee a scheme for lighting the King’s 
Drive by electricity. Forty Nernst lamps are provided for, ata 
capital cost of £1,172, with a cost of maintenance of £125. Witha 
further extension to Willingdon, the capital outlay would be £2,873. 
The Committee recommends the Council not to incur any capital 
expenditure in respect of Willingdon which is outside the borough, 
but expresses willingness to supply energy to that place if the 
mains are extended by the owner of new property there, the 
Oouncil to purchase the mains of Willingdon when it becomes. 
inoorporated with Eastbourne, or if а prov. order to supply that 
district is obtained by the Council. 

The recent Electrical Exhibitioniresulted in a loss of £7 10s. .. .. 


Essex.—A power scheme is said to have been prepared 
for supplying a considerable area in South Essex and the lower 
Thames district as far as Tilbury. Eight metropolitan boroughs 
are included in the area, together with West Ham, Ilford, Wood- 
ford, Wanstead, Leyton, East Ham, Barking, Romford, Grays, 
Romford Rural District, and nine parishes in Orsett Union. The 
company will have a capital of £2,000,000, and will be called the 
East London and Lower Thames Electric Power Oo. 


Handsworth.—The U.D.C. has decided not to entertain 
the request of the Northern Electric Supply Co. for an extension of 
time in which to supply energy, but to determine the agreenient. 


Hereford.—The Electric Lighting Committee reporte 
that it has received the sanction of the L.G.B. to the borrowing of 
£1,600 for mains extensions. 


Hexham.—The U. D. C. has given its assent to the prov. 
order being promoted by Mr. E. P. Harvey for the eleciric lighting 
of its area. 


'Holyhead.—The contract with the National Electric Con- 
struction Co., Ltd., has been accepted and sealed; the work of in- 
stalling plant is to be completed in six months. 

It was decided to form an Electricity Committee. 


Horsham.—The electric light is now being installed in 
the eastern part of the town, and recently cables have been laid in 
Bedford Road, Arthur Road and New Street. NS 


Hunslet.—A representative from the Yorkshire Electric 
Power Co. attended the Rural Council meeting, and entered into an. 
explanation of the terms on which electricity would besupplied. He 
stated that the price for public lighting would be 2d. per unit., or 


— * 


about an average of 308. per lamp per annum. The company would 


lay cables to sub- stations in central positions, and the Council would 
have to lay their own cables from these. The charge for individual 
users would be from 44. to 12d. per unit. They would be in а 
position to commence the supply in December, 1904. 


Italy.—Mr. S. de Stefani has applied to the Government 
for sanction to utilise the water power of the river on the 


. Monte Baldo in the province of Verona. A oement canal of 


3 kilometres long is to be constructed from the upper course 
of the river, and lead to a precipitous cliff, giving a head 
of 530 metres net. The flow will be carried through a steel 
pipe of decreasing diameter on two 530-H.P. “Pelton” wheels 
coupled direct to two нт. alternators. The energy derived 
from this power house is to be transmitted to a small town 23 kilo- 
metres distant, to supply роле to a factory that is to be built 
there. It is anticipated the annual cost per Н.Р. will be 
exceptionally low. 


Lancashire Electric Power Co.—The company has 
completed arrangements for supplying electrical energy in bulk in 
N.E. Lancashire, including the Rossendale Valley. Works are to 
be erected on land, recently purchased from Lord Derby, in 
Radcliff. The contract for the building work has been placea with 
Messrs. R. Neill & Co., of Manchester, under condition that the 
building is completed, ready for the plant, by September 30th next. 
It is anticipated that, by the end of the present year, the company 
will be in a position to give a supply. 


Lincolnshire and Yorkshire Electric Power Co.— 
The proposed capital of this company is to be £999,000. The com- 
pany propose to acquire land for the erection of three generating 
stations, one at Market Rasen, in Lincolnshire, the second at 
Beverley, in the East Riding, and the third at Easingwold, in the 
North Riding. The area of supply which is proposed to be covered 
by the company is to be:—(1) The whole of Lincolnshire; (2) the 
whole of the East Riding; (3) во much of the West Riding as is 
bounded on the south by the river Wharfe, and on the west by the 


river Wharfe, and by a line to a point where the boundary of the 


North and West Ridings cute the road from Kettlewell to Leyburn ; 
(4) the whole of the North Riding, with the exception of the 
Middlesbrough Union, and parts of the Guisborough Union and the: 
Stokesley Union. | 

Power is sought to enter into agreements with all the Yorkshire 
and Lincolnshire Railway Companies to supply them with energy 
in bulk for motive power, lighting, and any other purpose, for use 
within or without the area of supply. 


Llanelly.—The U.D.O. has deposited a Bill to confirm 
an agreement with the British Insulated and Helsby's Cables, Ltd., 


for the transfer of the E.L. and tramway undertakings. 


London.—HackNEY.—Mr. Hammond has expressed his 
willingness to waive the final 1 per cent. commission on all future 
extensions, the B.C. having consulted Mr. Asquith, K. C., and Mr. 
Thos. Beven on the matter. The Council has resolved to enter into. 
а supplementary agreement with Mr. Hammond according to the 
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advice of counsel, and to recognise his position as consulting engineer 
for the whole of the work comprised under the electric ligbting 
order. The B.C. has again had the matter of free wiring before it. 

IstineTon.—At а recent meeting of the B.O., the Lighting Com- 
mittee reported on an extension of the supply system from Mount 
View Road, Crouch Hill, along Crouch and Stroud Green Road 
to Seven Sisters Road. The estimated cost of the high-tension 
feeding and low-tension distributing mains is as follows :—Crouch 
Hill, £633; Stroud Green Road, Tollington Park, to Seven Sisters 
Road, 21,000; total, £1,633. The loan in of the original 
echeme, which has been sanctioned, included provision for this 
section. It was agreed to proceed with the work. 

WoornwicH.—The Electricity Committee has presented a report 
as to assisted wiring, &c., in connection with which it made the 
following recommendations :—The appointment of an installation 
foreman carfvaseer ; that showrooms should кее for the display 
of electrical apparatus and fittings; that the scale of charges, referred 
to in the scheme for hire-purchase of installations, be adopted ; that, 
in the event of the hirer of a motor, arc lamps, or other apparatus, 
desiring to purchase ontright, he shall be at liberty to do so. The 
report was agreed to. 

Malton.—4A letter has been received from the Northern 
Counties Electricity Supply Оо. stating that ít would commence 
operations with the laying of cables, &c, early in the New Yesr. 


Mytholmroyd.—The U.C. has resolved to communicate 
with the Yorkshire Electric Power Co. and the Halifax Corporation, 
asking on what terms they will be prepared to supply electricity in 
bulk to the Council. 


New Zealand.—The Government having been asked to 
provide expert advice as to the best means of utilising the water 
power of certain rivers, in the generation of electric energy, is 
employing Mr. L. N. Handcock, of San Francisco, to examine 
several districts for which it is thought power can be obtained. 


Nottingham.—At a meeting of the City Council 
recently, Sir John Turney presented a report of the Electricity 
Oommittee, recommending that application be made to the 
L.G.B. for sanction to borrow the sum of £100,000 for completing 
the equipment of the first section of the St. Ann’s Well Road 
generating station. This was adopted. 


Penrith.—At a recent meeting of ratepayers a resolu- 
tion that the E.L. scheme adopted by the U.D.C. should be aban- 
doned was carried. Speakers estimated an annual loss of £500 
if the scheme was carried out. 


Pretoria.—The T.C. has recently made inquiries into 
the amount of H.. now used by the various steam plants running 
in the City, with a view to taking stepe to encourage, if necessary, 
the introduction of electric motors for driving. 


Rangoon,—At a meeting of the Municipal Committee 
on December 1st, it was resolved that the Local Government be 
informed that the municipality recommends that the electric lighting 
license be granted to the most favourabie tenderer, which accord- 
ing to the municipal engineer's report, was the Brush Co. 


Reigate.—The L.G.B. has sanctioned a loan of 27,000 
for E. L. purposes. 


Renfrewshire.—The Clyde Valley E.L. prov. orders 
were considered at the last meeting of the Sub-Committee on 
Parliamentary Bills of the District Committee of Upper 
Renfrewshire, and it was decided that the distributing mains 
which the company pose to lay within two years are in- 
adequate for the areas scheduled, and the Committee has stipu- 
lated that the company shall be bound to lay distributing mains 
within two years within each of the districts embraced in the areas 
of supply on the orders. It is also stipulated that the maximum 
prioes to be paid under the orders shall be in the Eastwood and 
Uathcart and Renfrew orders, not higher than that charged by the 
Glasgow Corporation within the city, and in the Johnstone order 
not higher than that charged by the Paisley T.C., and also that the 
scope of the orders be confined to lighting. 


Rochdale.—The Corporation Electricity Committee has 


decided that the minimum charge of 19s. per quarter charged to con- 
sumers be reduced to 5s. 


Salford.—A loan of £25,000 to cover the anticipated 


expenditure on service cables during the next two or three years 
has been applied for by the T.C. 


Sheffield.—The new generating station at Neepsend is 
approaching completion, and machinery is being erected. It is 
hoped that it be supplying energy by next September. The 
record load at the present works during December was nearly 
5,000 Е.Р During the year the horse-power of motors connected 
has grown from 841 to 2,300, and the motors on hire from 167 to 200. 
Several 80-H. . motors are in use, and one of 150 н.р. Large mains 
extensions have been carried out, including two trunk connecting 
cables to the new power station. During the past year electric light 
consumers have increased from 2,000 to 2,549. It is expected that 
the output by next March will total 4,000,000 units, as compared 
with 2,913,000 during the corresponding period last year. 


South Dublin.—Mr. J. H. Walker, of Dalkey, acting on 
behalf of a London syndicate, has informed the R.D.C. that he 
would be glad to know if it would entertain а proposal to light its 
area by electricity, and for the supply of energy for power purposes. 
Particulars were also requested of any available water-power in the 
Council's district. 


South Wales Electrical Power Distribution Co.— 
The first 3,000 н.р. engine and electric generator at the Treforest 
station of the company was started on December 25th, since when it 
has been running under test. Early next week electrical energy 
will be put on the mains, some 16 miles of which are now com- 
pleted, and to which many customers are now being connected. 


Spain.—Application has been made for a concession to 
put down a plant to utilise the water-power of the River Oandal at 
Vega de San Pedro in the generation and distribution of electrical 
геу for lighting and power purposes within a radius of 20 

ometres. | 


Sunbury.—Edmundson's Electricity Corporation has 
fixed the prices for the supply of energy as follows»—Private con- 
sumers 7d. per unit for the first hour, and 3d. afterwards ; public 
lighting 24d. per unit, or £2 17s. 6d. per lamp (25 с.р.) per annum. 


Tewkesbury.—The T.C. has decided to take steps to 
oppose the obtaining of a prov. order for electric lighting by the 
Southern District Electricity Corporation. 


West Bromwich.—The L.G.B. has sanctioned a loan of 
£12,177 for electric lighting purposes. 


Wolverhampton.—The T.C. has agreed to extend the 
free or assisted scheme so as to include shops and other 
ища at а rental of from £40 to £65 per annum, and elementary 
schools. 


Wood Green.—The D.C. has decided to erect an elec- 
tricity supply works at а cost of £43,200. 


Wrexham.—Sanction to raise а loan of £5,600 for cable 
extensions has been received by the T.C. 

The Council has acoepted the offer of the St. Helens Cable Co. 
of £400, to compound the maintenance covenant respecting the 
cables laid for tbe Council. 


York.—The new City Asylum is to be wired for electric 
light at an estimated cost of £5,000. 


TRAMWAY AND RAILWAY NOTER. 


Bath.—Under the contract given to the British Westing- 
house Co. by the Bath Tramways, Ltd., ground was broken on May 
1st, 1903, for the generating station, car-sheds and office buildings ; 
and these have since been erected and equipped throughout. 
The generating station has a capacity of 675 xw., and the car- 
sheds hold 40 cars. The car equipments are of Westinghouse 49 
B/90 type, with Westinghouse magnetic brakes. The Board of 
Trade inspection took place on Saturday, December 12th, that is 
to say, 74 months after the commencement of the work. - 


Belfast .—The compulsory purchase and electrification 


of the tramways system is a popular plank with the majority of the 
candidates for the municipal elections. 


Belgium,—Le Compagnie des Tramways d'Anvers has 
just completed a large new power station at Merxem, near Antwerp. 
The plant at present consists of three 1,000-н.р. steam engines, each 
connected up to a tri-phase alternator generating current at 6,300 
volte. Space is left in the engine room for a fourth set of engine 
and dynamo of similar capacity. The steam is supplied by a battery 
of Lancashire-type boilers, built by La Société Grande Cbaudron- 
nerie, of Hoboken, Antwerp. We are glad to learn that at least 
some part of the plant is of British origin, the automatico coal oon- 
veying plant, an Avery coal-weighing machine, and six Vicars 
automatic stokers having been supplied from this country through 
Mr. Douglas Wells, consulting electrical engineer, of Rue de la 
Pepiniére, Brussels. The plant is expected to be put in operation 
next month. 


Birkenhead.—In accordance with the requirements of a 
Special Committee of the Birkenhead Town Council, which was 
appointed to report as toa scheme for improving the ferry and 
railway approaches, plans have been prepared by the borough sur- 
veyor, after consultation with the tramways manager, showing pro- 
posed tramway routes in the road approaching the ferry, and. à new 
length of tramway lines commencing at the junction of Bridge 
Street and Hamilton Street, and proceeding down to the ferry 
approach, round the terminus by a loop, and then connecting witn 
the existing up line in Chester Street. The Special Committee 
has prepared a report on the scheme, and will recommend that the 
Council approve of the part above specified. The items relating to 
the tramways have been estimated to cost:—Tramways offices, 
£1,998; extension of track, £4,448; construction of surface of 
Ferry approach road, in wood, £3,640. The total cost of the full 
scheme is set down as £45,889. 

A loan of £29,108 to cover the sum expended on the tram- 
ways in excess of the loan sauctioned, has been applied for by 
the T.C. 


Bradford.— Messrs. J. G. White & Co., owners of the 
Mid-Yorkshire Tramways, have approached the T.C. on the subject 
of the Corporation taking over their rights and running the cars in 
conjunction with the Saltaire section of the Bradford system. The 
Tramways Committee has decided to ascertain upon what terms th 
transfer can be arranged. 

(Comtir.ued on page 63.) 
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ELECTRIC POWER IN A LOTHIAN OIL: MINE. 


By NORMAN D. CAMERON. 


In the Lothian district in Scotland, some miles westward 
from Edinburgh, is to be found the centre of an industry 
which, though large and flourishing, is quite unknown to 
many. The production of oil from tlie shale in this district 
employs thousands of hands and engages much capital, while 
its mark is writ plainly over the face of the country in the 
shape of large distillation works with smoky chimneys and 
enormous heaps of tailings. The raw shale is found in thick 


veins at moderate depths, in some places outcropping on the 
surface, and, after excavation, is passed through numerous 
processes of distillation and refining. These result in light 
and heavy oils of various kinds, together with certain 
In describing a typical modern plant, 


saleable by-products. 


coal. The main shaft is about 4 mile in length, sloping 
down at an average gradient of 1 in 4:5, and accom- 
modating a double track for two rows of hutches, full and 
empty respectively. The hutches are raised and lowered by 
means of an endless wire-rope haulage gear, designed with a 
capacity for hauling 100 tons per hour over 400 fathoms on 
a grade of 1 in 4:5, at a speed of 14 miles per hour. Ав 
the average output of this shaft at the time of writing is 
some 500 tons per 8-hour day, or perhaps 600 tons on a 
good day, it will be seen that the plant installed allows 
ample margin for development. The hutches are hitched 
on to the rope by means of short lengths of chain with hooks 
on their ends. These chains are first secured to the hutch, 


Fic. 1l.—PowzEg&R HovusE INTERIOR. 


it is not our intention to3lay;stress on!the{chemical reactions. 
though these are interesting enough, but, rather оп; the 
engineering, and especially the electrical, features of the 
installation. 

The Oakbank Oil Co. is one of the most progressive and 
prosperous concerns in the trade, and its large plant at 
Mid-Calder, N.B., lends itself to division under three heads, 
These are, first, the mines from which the oil-bearing material 
is extracted ; second, the distillation works ; and third, the 
refineries, The mine workings are situated at Dalmeny, a 
mile or two from the Forth Bridge, and just opposite 
our new naval base, being about two miles distant from the 
distillation plant at Winchburgh. About seven miles again 
from Winchburgh are the refining works, to which the crude 
oil, &c., is conveyed in large cylindrical tanks mounted on 
double-bogie railway trucks. 

The mining is simple, the shafts being driven all the way 
through the shale itself. The working is all done by hand, 
methods being employed similar to those used with hard 


and then the hook end is thrown over the moving rope, 
given two or three turns round it, and the hook brought back 
and passed over the “standing” part of the chain. The 
hold is entirely by friction, but is of ample strength, and 
very easily loosened at the pithead. On the way down, 
hutches are detached and run into short sidings in the cross 
drives, where they are filled up. They are then secured to 
the ascending rope, and pulled up full. There is thus a 
constant stream of ascending and descending wagons on the 
rope at intervals of a few yards. The mine is ventilated by 
a Capell fan, giving 60,000 cb. ft. of air per minute, and 
driven by a 20-н.р. motor through gearing. The haulage 
is continued from the mouth of the shaft up an 
inclined plane which elevates the hutches to a super- 
structure containing the shale breakers and bins. On 
reaching the top level, the hutches are detached from the 
rope, and run into a motor-driven tipping cradle, in which 
they are turned through a complete revolution sideways, and 


discharge their load into hoppers, and are then automatically 
F 
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propelled forward. They are then connected to the other 
side of the haulage rope, and again lowered down the shaft. 
The rope is driven by a 150-m.r. Westinghouse motor, 
shown in fig. 3, and described in more detail beneath. 

From the tipping cradle the shale falls into large hoppers, 


Fic, 2.— WEsTINGHOUSE ELECTRIC LOCOMOTIVE HAULING LOADED TRAIN. 


from which it is again fed into the breaker, which reduces 
the pieces to suitable size for roasting in the retorts. The 
breaker is driven by a 30-H.P. motor, which is under the 
control of a man standing beside the tipping cradle, who can 
thus start or stop the motor 
when required. The motor 
is of the Westinghouse type 
“OB” pattern, being similar 
to nearly all the other motors 
in the installation. It is sup- 
plied with three-phase alter- 
nating current at 400 volts, 
and works on the induction“ 
principle, its most notable 
feature being extreme sim- 
plicity. "The revolving part is 
self-contained, and has no 
moving electrical connections 
of any kind. The electrical 
winding consists simply of a 
series of stout copper bars 
parallel to the shaft, lying in 
slots in, and lightly insulated 
from, a core built up of steel 
laminations, and mounted on 
an iron spider on the shaft. 
These bars are each bolted at 
both ends to stout copper 
end rings. This rotating 
member revolves in self-oiling 
bearings of sufficiently large 
surface to ensure cool running 
and absence of wear. It 
may here be mentioned that 
one motor of 30 H.P. em- 
ployed to drive gas ex- 
hausters in the distillation 
plant (see fig. 4) has been 
running for, at the time 
of writing, six months without a single stoppage, and for 


most of this time, without stand-by power. Yet, were these 


exhaust fans to stop for a moment, the gases would rush 


back into the retorts, and cause a serious explosion. The 
Stationary part of the motor is built up of steel laminations, 
slots in which carry an insulated electrical winding con- 
nected to the mains. The motor, as a whole, is enclosed 
in a cast-iron case, and the ends are protected by 
stout grids. The end brackets, which 
carry the journals, may be bolted to the 
frame in various positions, so that the 
motor may be secured to floor, walls, 
ceiling, or at an angle of 45°, without 
interrupting the oil feed to the bearings. 

The type * CB" motor is controlled 
by a double-throw switch mounted on a 
box containing an  auto-transformer. 
This switch is first closed in the “ start- 
ing" position, when current at reduced 
pressure is supplied to the motor, enabling 
it to start and run up to speed without too 
large а consumption of current. When 
it is fairly started, the handle is thrown 
over to the running“ position, and the 
motor is now coupled up direct to the 
mains, and runs at a constant speed 
withont further regulation, consuming 
power in proportion to the load. 

It is not infrequently the case, how- 
ever, that more speed variation is required 
of a motor than is given by the type 
“CB” with squirrel-cage rotor. This 
is particularly the case for large winding 
and hauling plants, where it is necessary 
to start slowly with great power, and 
where the motor may, further, be required 
to run for considerable periods at reduced 
speed. А case in point is that of the 
150-н.р. haulage gear mentioned above. 
To meet such requirements, the Westing- 
house type F“ induction motor has been 
used. This differs from the**squirrel-cage " 
motor in that therotating element carries an insulated winding, 
with slip rings and brushes connected with resistances. When 
running at full speed, these resistances are short-circuited, 
but for starting and for running at reduced speeds, they are 
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Fic. 3.—150 нр. WESTINGHOUSE Type FB Іхростіох Motor DRIVING ENDLESS HAULAGE. 


so utilised as to give full load running torque, or any other 
required torque, within the capacity of the motor, at various 
speeds depending on the number of steps in^the controller. 
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To return now to the progress of the shale. After passing 
from the breakers, the broken shale passes down chutes into 
small hopper wagons, each with a capacity of about 25 cwt. 
These wagons run on a 2 ft. 6 in. gauge track from the 
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permanently connected in parallel, as is usual with small 
locomotives, and five resistance steps are provided. The 
controller is of the drum type, with main and reversing drum 
and magnetic blow-out. The locomotives are designed for 
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Еб. 4.—MoroR-DnivkN Gas EXHAUSTERS, 


mine to the distillation works at Winchburgh, two miles 
distant, being hauled in trains of about 20 wagons, weighing 
altogether 40 tons. There are two Baldwin-Westinghouse 
electric locomotives, each fitted with two motors of 25 rated 
horse-power each ; these locomotives are shown in fig. 2. 
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a maximum full load speed of about 10 miles an hour, and 
exert, with 30-in. driving wheels, a starting draw-bar pullot 
3,000 lbs, and a running pull of over 2,000 lbs. The 
loaded trains take about 12 minutes to run the two miles ot 
very hilly track between the mines and the works. The 
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Fic. 5.—DIsTILLATION WOn Rs. 


They are supplied with current from an overhead trolley 
wire, of 00 gauge, at 500 volts, and the return current to the 
generators passes through the rails, which are, of course, 
bonded. Series- parallel control is not used, the motors being 


BENCHES OF RETORTS AND CONDENSERS. 


a a ы" 


PowER HOUSE ON THE RIGHT. 


power consumption at the switchboard in the generating 
station averages about 80 amperes per train at 500 volts, or, 
say, a little over 50 H.P., including the transmission loss. 
This is not at all excessive, remembering that the loc)- 
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motives are probably not in actual operation half the time, 
so that the motors have ample time to cool off. The loco- 
motives are essentially strong, compact and workmanlike, and 
have given all possible satisfaction in service. 

Having arrived at the end of the electric railway, the 


New TROLLEY HEAD. 


hopper wagons are picked up by an endless rope haulage 
gear, worked by a 30-н.р. Westinghouse type CB“ motor, 
and run up a long incline. From the top of this, the wagons 
are pushed by hand, first above chutes leading to a shale 
storage, in which material is stored during the week for work 
on the Sunday, when the mine plant is shut down, the dis- 
tillation plant being in continuous operation. When a 
sufficient quantity of shale has been discharged into these 
chutes, the wagons are pushed along to the top of the 
“benches” of retorts shown in fig. 5. They are here 
emptied, the material falling into large storage hoppers 
holding 7 tons each, from which it is fed into the retorts as 
required. 

The shale is roasted in these retorts, and the gas is drawn 
off by motor-driven exhausters (fig. 4), and passed 
through the large condenser shown to the left in fig. 5. 
In this crude heavy oil and ammonia water are distilled off, 
separated, and stored in largetanks. The lighter gases in 
the mixture are drawn through the fans or exhausters 
and then passed through scrubbers. After being 
thoroughly cleaned, the naphtha is distilled off, and the 
remaining gas is utilised to heat the retorts. The ammonia 
water separated off is converted into sulphate of ammonia, 
which commands a price of about £18 per ton. The fact 
that until recently this ammonia was wasted, affords a useful 
lesson in the utilisation of by-products. 

The refuse from the retorts is conveyed in dump wagons 
drawn by an endless rope haulage plant, driven by a 30-H. p. 
Westinghouse motor, to the top of the refuse heap, or 
“ bing” as these are locally named. 

In addition to those described, there are a large number 
of small motor-driven pumps, fans and haulage gears in all 
parts of these works, and also at the refining works at Oak- 
bank, 7 miles distant. Especial mention should, perhaps, 
be made of а 30-H.P. type “O” motor driving a three- 
throw pump at the pit bottom. This pump delivers 100 
gallons per minute against a head of 110 ft. It is interest- 
ing to note that the cables carried down the mine to it are 
capable of transmitting 60 H.P., thus allowing scope for 
extensions. | 

The central station from which power is supplied to the 


entire plant is located at the Winchburgh Works. There 
are three Stirling boilers, fitted with chain-grate mechanical 
stokers, all driven by a 5-H.P. motor. Steam at 165 lbs. 
pressure is supplied by an 8-in. steam header to the two 
Westinghouse automatic compound engines in the engine 
room (fig. 1). These engines work on the single-acting 
principle, with cylinders 18 in. and 80 in. x 16 in., running 
at 250 r.p.m., and a single piston-valve on the top of the 
vertical cylinders controlling admission and exhaust of 
both. A back pressure in the exhaust of about 7 lbs. is due 
to the utilisation of the exhaust steam in certain distillation 
processes. Under these conditions the engines have 
a rated full load of about 400 H.P., which is at 
present about the maximum load on the plant, and 
thus-one engine is able to support it. It is, in fact, 
the practice-to run one engine continuously for a week, 
and then to change over to the other set. "The sets run very 
quietly and steadily, and. have given no trouble whatever. 
In view, however, of extensions which will probably make it 
necessary to keep two sets running, the Oakbank Co. have 
recently ordered a third unit of similar type. 

The generators, which are direct coupled to the engine 
shaft, are of the Westinghouse rotating field type, rated at 
200 KW., and delivering three-phase alternating current at 
3,300 volts for high-pressure transmission direct with- 
out the use of step-up transformers. Exciting current 
is supplied by the small 7:5-Kkw. dynamos shown belted 
to the generator shafts. Two sets of transformers under 
the switchboard gallery, four of 75 Kw. each, and four of 
37:5 KW. each, step down the high generator voltage to, in 
the first case, 440 volts for local motor circuits, and, in the 
latter case, 330 volts for a 100-Kw. rotary converter. One 
of each group of transformers is a spare,the other three 
being arranged in delta connection. "They are of the West- 
inghouse oil-insulated self-cooling type, and run ata very 
low temperature, the exceptionally small iron loss further 
giving a high efficiency on varying loads. 

The white marble switchboard comprises seven panels, 
four high and three low-pressure, made up ав follows in left 
to right sequence :—First, two generator panels, one for 
each machine, next a feeder panel, controlling the high- 
pressure overhead transmission feeder to the mines, and next 
а transformer panel. Each of these panels has a Westing- 
house three-pole high-pressure air-break circuit-breaker, with 
automatic overload action. Next come the low-pressure 


New TBorLrLEY HEAD. 


feeder panel for the motor circuits in the neighbourhood of 


the power house, the rotary converter panel, and the direct 


current railway feeder panel. Watt-hour-meters are mounted 
on the high-pressure feeder, low-pressure feeder, and direct 
current railway feeder panels, their aggregate reading giving 
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the total output of the station. The ammeters and volt- 
meters, except for the direct current instruments, are of the 
long scale type, with very open readin 


58. 
The rotary converter, under the switchboard gallery, ів, іп 


common with all the electrical plant, of Westinghouse make, 
and is employed to supply direct current for the railway. 
Three-phase current is fed to the machine at 330 volts, and 
direct current at 500 volts is collected from the commutator. 
This machine runs a bout eight hours a day, being shut down 
when work at the mines is stopped, and the locomotives 
have made their last journey for the day. The converter is 
started up by a small induction motor mounted on a con- 
tinuation of the shaft, which runs the machine up to 
synchronous speed before the main three-phase supply is 
switched on. 

The advantages attained by the Oakbank Co. through the 
adoption of electric power are many. First may be men- 
tioned a great reduction in coal consumption as compared 
with many mines in the neighbourhood, where numbers of 
isolated steam engines, with the necessary accompaniment of 
boilers and smoky chimneys, are distributed in all parte of 
the plant. Then again, there is economy in labour, for the 
induction motors used are so simple as to require practically 
no skilled attention. There is elasticity, for it is possible to 
put down a motor to drive any new machine with a minimum 
of trouble and expense. There is safety in the presence of 
explosive gases and volatile inflammable oils. A degree of 
cleanliness is eecured which is impoesible with a multitude of 
smoke stacks pouring soot into the air. But above all other 
advantages must be classed the convenience of operation, 
which minimises danger and delay in many processes to an 
almost incredible extent. Credit is due both to the manage-. 
ment of the Oakbank Oil Co. for their enterprise and fore- 
sight, and to the British Westinghouse Electric & Manu- 
facturing Co., Ltd., the contractors, for the manner in which 
the work has been carried out, 


IMPROVED PATENT TROLLEY-HEAD. 


THE difficulty of replacing trolleys of the swivel-head type 


on the trolley wire when they have jumped off, or when 
changing ends at termini, especially in the dark, has long 
been a matter of no little importance to tramway managers, 
and many attempts have been made to provide a satisfactory 
solution of the problem. Nevertheless, the trouble still 
remaine, and no suggestion which offers a reasonable 
prospect of overcoming it should be dismissed without at 
least careful consideration. The device which we illustrate on 
the opposite page is the result of the labours of two inventors— 
Messrs. J. T. Cherry and E. Н. Clive, of 2, Bedford Park, 
Plymouth, by whom it has been patented. It consists of a 
swivel-head of the usual type in most respects, but with the 
addition of two horns, one at either side of the wheel, which 
can be elevated for use in replacing the trolley on the wire, 
and afterwards return to their normal position, sunk into 
the metal ball surrounding the wheel. The horns are 
actuated by а cord, which is carried down to the conductor's 
platform, and which, when pulled, causes the horns to be 
raised by means of gearing in the trolley-head. The reverse 
motion i8 brought about by a spring in the head. 

Comparing the shape of the horns with that of the 
periphery of the wheel, it is obvious that they reduce the 
angular range, within which difficulty is found in replacing 
the trolley, to a far smaller amount ; while when sunk in 
the trolley head they offer practically no projection such as 
would be likely to catch in the overhead construction in case 
the trolley was de-wired. | 

Whether the device will be adopted by tramway men 
depends upon ite cost and its behaviour after prolonged 
trial under working conditions ; we can, therefore, express 
no opinion as to its prospects in this respect. The mechanism 
appears to be somewhat com licated, judging’ from the 
patent specification drawings, but, of course, if the con- 
ditions above mentioned are satisfied, this will not? matter. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 58.) 


Birmingham.— The Corporation on 4th inst. inaugu- 
n its first electric section between Birmingham and Aston 


Bradford.—Mr. C. J. Spencer, the general manager of 
the Corporation Tramways, is preparing a superannuation fund 
scheme for the men employed in his department, end will shortly 
submit such a scheme to the City Council. А 


Caxrnarvon.— Representatives of the promoters of the 
proposed North Wales light railway appeared before the Gwyrfai 

.D.C. at Carnarvon on Saturday to explain matters in connection 
with the scheme. The Council decided to support the ‘scheme 
conditionally. 


Derby.—The Tramways Committee recently recom- 
mended that the undermentioned routes included in the complete 
electric tramways scheme sbould be at once proceeded with, viz., 
Bateman Street to Osborne Street (cost, £2,414), and Douglas 
Street and Dairy House Road (cost, £7,155). 


Glasgow.—There is a possibility of the proposed tramway 
extensions scheme being withdrawn. 


Great Western Railway.—The Electric Construction 
Co., as we mentioned last week, have secured an important contract 
for the equipment of a generating station which the Great Western 
Railway Co. are about to erect at Park Royal, near London. The 
contracte, we understand, includes the provision of eight 750-K w. 
ateam-driven three-phase generators, each having a normal full load 
in each phase of 250 kw. These generators have to be so wound 
that the full output of 750 kw. can be obtained at any voltage 
between 6,300 and 6,600 on a non-inductive load. Further, there 
are to be four 150-xw. three-phase generators, one to be driven 
direct by а continuous-current motor, and another by a high-tension 
6,500-volt three-phase induction motor, and the remaining two by 
compound quick revolution engines. The steam plant, including 
the condensers, is to be supplied by Belliss & Morcom, of Bir- 
mingham. The money value of the contract secured by the Electric 
Construction Oo. is between £50,000 and £60,000. 

The Daily Chronicle states on the authority of the general 
manager, the extent of the company's electrification scheme. There 
is an agreement of sun, Sera between tbe Gireat Western Railway 
and the Metropolitan way under which half of the train service 
between Hammersmith and Aldgate is worked by the former com- 
pany; therefore the electrificatien initiated by the Metropolitan 
Co. necessitates an alteration in the agreement. Ап arrange- 
ment has, accordingly, been concluded between the two com- 
panies by which Edgware Road station has been selected as a 
central point, and the Great Western Railway will provide the 
power from Hammersmith to this station. The new power station 
at Park Royal will also supply the current for lighting Paddington 
Station, hitherto furnished by the company's generating station at 
Westbourne Park, which is the oldest in London. The company 
also has а large quantity of capstans, cranes, and machinery, which 
in future will be worked by electricity. Ап important feature of 
the new power station will lie in its capacity of extension when the 
time arrives for more ambitious schemes of electrification. mE 


Italy.—Plans are being prepared in respect of a pro- 
jected electric railway between Lecco and Valsassine. 


L. & Y. Railway Electrification.—The length of 
track between Liverpool and Southport on the L. & Y. Railway, 
which has been electrified, measures about 23 miles, all being double 
track. The trains generally, will be composed of two first-class and 
two third-class cars. The third-class cars will be provided with four 
motors of 150 н.р. each, giving a total of 1,200 н.р. per train. The 
motors will be fed from the “third” conductor rails, with direct 
current at about 600 volte, from four sub-stations. At these sub- 
stations the н.т. alternating current at 7,500 volts, coming from 
the power-house a& Formby, will be transformed and converted to 
direct current at the motor voltage. The conductor rails are of 
Vignoles section, supported by insulators at every 10 ft., and weigh 
70 lbs. per yard. e top of the conductor rails will be 3 in. above 
the surface of the track rails. The cars will bs 60 ft. long x 10 ft. 
wide, with a continuous centre vestibule. The third-class cars have 
the motor cab at the outer end. A four-car train will carry 270 


passengers. . | 
On Sunday, trials were made between Ainsdale, Formby and 


Southport, with the new electric cars. The trials were perfectly 

satisfactory. There were four cars which were in charge of the 

builders, Messrs. Dick, Kerr & Co., and Mr. J. A. F. Aspinall, 

general manager of the Railway Co. It will bea month before 

they are permanently placed on the line on account of the Seaforth 
у 


end not being ready. 


London.— ISLINGTOX.— On Friday the B.C. decided to ask 
the L. O. C. to take into consideration the advisability of taking the 
electricity required for running the tramways under its control 
from the Metropolitan Borough Councils which are electric lighting 
undertakers. 

Lincoln.—The T.C. on Friday resolved to purchase the 
undertaking of the Tramways Co., for £10,437 108., possession 
to be had on July let, thus doing away with the necessity for 
arbitration. 


— . ſ— — — — 


64 THE ELECTRICAL 


n 


REVIEW. 


[VoL 54. No. 1,363, January 8, 1904. 


————————M————————— 


Railway Signalling.—The Times says that the Great 
Central Railway Co. has decided to follow the example of the 
London and South-Western and to signal its main lines by the low- 
pressure pneumatic em combined with electric track circuit. 
The work is to be begun atthe Manchester end, where the traffic is 
heaviest, and the first installation is to extend from Ardwick 


Junction, near Manchester, to Newton Station, a distance of about 


six miles, for the greater part of which there are four lines of rails, 
besides numerous junctions and sidings. The scheme embraces 
the provision of 13 new power interlocking cabins in place of 16 old 
ones of the ordinary manual type, and the laying of low tension 
electric current through about 30 miles of single track. Instead 
of 727 levers of the manual type, only 366 pneumatic working levers 
will be required, and, the space occupied per lever being, of course, 
considerably less with power signalling, a great economy in the 
size of the signal cabins will be effected. This, however, is a small 
matter compared with the reduction in the number of signalmen 


necessary to manipulate the smaller number of levers. The men. 


employed will also be relieved of much exhausting muscular 


exertion and considerable mental strain. All the main signal levers 


will be automatically replaced by electric current as soon as each 
train bas passed its signal; and this, in addition to saving work in 
the cabin, gives an absolute assurance that the section is clear for 
another train before the signal can be again lowered, and automa- 
tically detects any obstruction on theline. The compressed air by 
which the signals and points are worked also sends an automatic 
"return indication " that the movement on the ground has been 
correctly performed, and until the stroke of the lever is thus 
automatically completed the interlocking is not released. The 
work is to be carried out by the British Pneumatic Signal Co., 
and all the parts are to be made in England. 


Rowley Regis.—The U.D.C. has received from the 
B. of T. sanction to raise a loan of £21,500 for the construction of 
electric tramways in the town. 


Saddleworth.—Notice has been given that the Saddle- 
worth and Springhead Tramways Со. is promoting a Bill for the 
purpose of abandoning the scheme for constructing electric tram- 


ways in the district, and obtaining the return of the deposit of 
£6,069 Os. 5d. 


Walsall.—The formal opening of the Corporation tram- 
ways took place on Thursday last week. From 70 to 80 
guests accepted the invitation of the Mayor (Councillor С. C. 


Walker) to join the preliminary run. Prior to the run, Councillor . 


J. Cope (chairman of the Tramways Committee) presented to the 
Mayor a controller handle with which to start the first car. Sub- 
sequently the Town Clerk presented Councillor J. Cope with a 
similar controller handle to start the second car. The extensions give 
Walsall a distinct advantage over Wolverhampton, in tbat they 
link Walsall to Willenhall by direct communication, and at an 
extremely moderate fare. 


Worcester.—It is intimated that Ње B. of T. has granted 


an extension of three months in respect of the completion of the 


electric tramways in the city, and an extension of a year for those 
outside the city. 4 


. 


TELEGRAPH AND TELEPHONE NOTIS. 


Artom’s Method of Wireless Telegraphy.—It is 
reported that the Italian maritime authorities have made successful 
experiments with the method of ''localising " or sending wireless 
messages in a determinate direction, which has been devised by 
Prof. Alessandro Artom, of the Royal Industrial Museum, Turin. 


It has also been stated that Mr. Marconi is to employ the system in 


his long-distance line from Italy to the Argentine, for which a 
station is in progress at Piea. As tuning or syntonising the mes- 


sages, however plausible in theory, has been, во far, a comparative . 


failure in practice, it is not easy for electricians to see how Mr. 
Marconi expects to work both his Poldhu to Glacé Bay and his Pisa 
to the Argentine circuits simultaneously, not to speak of more. It 
may be, however, that he is relying on Artom’s method, which thus 
acquires great importance, and we therefore give an explanation of 
it. The method is described in s British patent, No. 26,395, of 
1902, accepted last February, and consists essentially in employing 
not ordinary Hertaian waves, but circularly or elliptically polarised 
waves, which can be transmitted through space in a predeterminate 
or given direction. Electro-magnetic waves are polarised in this 
manner by combining two sets of waves polarised in planes at right 
angles to each other. Circularly or elliptically polarised waves can 
be obtained by passing ordinary waves tbrough prisms of wood or 
metal grids, but this plan involves a serious loss of energy through 
absorption. Prof. Artom's plan is to produce and combine two oscil- 
latory discharges of different phase and of different directions, so 

- to directly produce the circularly or elliptically polarised waves 
without any loss of energy. He does this in a very simple manner 
by means of three or four spark balls. The induction coil pro- 
ducing the sparks bas a Wehnelt interrupter in the primary circuit. 
The terminals of the secondary circuit are connected, ав usual, to a 


pair of spark balls, but there is а third ball forming, во to speak, a 


triangle with these, and it is connected through a self-induction 
coil or a condenser to one terminal of the secondary circuit. The 
balis are disposed as the vertices of a right-angled triangle. A 


fourth ball can be added by connecting it through a condenser to the 


‘other terminal of the secondary circuit. The serial may be con- 


nected directly от through a transformer, with the third or central 
ball. Three or four aerials may be used, and they can be vertical, or 
else placed in a given direction. The method is said to allow of a 
reduction in the height of aerials and to facilitate syntonisation. 
The receiving aerial may by preference be a large circle of wire 
connected at two points with the coherer. 


The Cable Steamer “ Chiltern."—It is reported that 
the Eastern Telegraph Co.'s cable steamer Chiltern was sunk at 
Plymouth on Sunday, but will probably be refloated. For some time 
past the Chiltern has been laid up at Plymouth dismantling. On 
Saturday night the Mirror, another cable steamer, returned from 
sea, and, the weather being stormy, she struck the Chilterm as she 
was taking up her moorings. Nothing was noticed to be amiss for 


- some hours, but then it was found by the watchman on the Chiltern 


that the forehold was full of water, and, despite pumping opera- 
tions, the steamer filled and sank. 


Indian Telegraph Extension to Thibet.—The special 
telegraph line begun iu July last between Darjiling and Colonel 
Younghusband's camp at Khambajong, a distance of about 160 miles, 
was completed in September, and an account of the work, of which 
Mr. F. B. McMahon had charge, has been published. ‘The y 
suffered much from exposure to heavy rains at high altitudes, and 
the line was carried through dense jungle in the face of extra- 
ordinary difficulties. The marimum height reached was at Subebe 
La, where the posts were placed at an altitude of over 17,500 ft. 
This is the highest point to which a telegraph wire has ever been 
carried, and the Indian Telegraph Department also holde the world's 
record for the distance above sea-level of a telegraph station, Kham- 
bajong being about 15,700 ft. high.— Times. 


Telegraphic Interruptions and Repairs :— 
Dominica- 
St. Lucis-Martinique .. .. .. . М 


Bt. Lucia-St. Vincent .. ..  .. T 
Trinidad-Demerara N 0. 1 ee ee ee 


St. Thomas-St. Kitts б c. 21, 1903 ., 
Bt. Vincent-Grenada .. oe Deo. 28, 1903 
Mole St. Nicolas-Port-au-Prince Dec. 16, 1908 


ане Pinheiro ee ae -— ER 
Anzer-Kalianda mM cM P Eh 
Reissa-Issa (Yemen)-Camaran оо oo 
New York-Hayti ss өө oe ee 
Tourane-Amoy .. ee s А “a ss a 
St. Jacques-Haiphong ec, ее ee ee ee Dec. 16, 1908 ee ee 
Underground Telegraph Cables.—The Leeds Chamber 
of Commerce recently received a communication from the Post 
Office on the subject of the proposed underground trunk telegraph 
wires. It was stated that pipes were being laid north-eastward 
from Manchester to Leeds. Temporary wires were being provided, 
and it was expected that the work would be completed before the 
end of the present financial year. 


Western Union Telegraph Со. — The seventeenth 
annual dinner and musical evening of the Penzance staff of the 
Western Union Telegraph Co. was held on Friday evening last. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast. — January 15th. Electricity meters. See 
" Official Notices" December 25th. | 

Belfast.— January 22nd.  Motor-balancer and motor- 
boosters. Вее Official Notices ” to-day. 


Belgium.—January 16th. Tenders are being invited 
until the 16th inst. by the municipal authorities of Lidge for the 
supply cf the track material and apparatus required for the Maghin- 
Fetinne-Guillemins electric tramway. Particulars may be obtained 
for 12 fr. from the Bureau Administratif, and tenders are to be sent 
to L'Annexe de l'Hotel de Ville, Liège. 


Brighton.—January 15th. Tramways poles, wire, 
section pillars, overhead construction, cables, bonds, &c., for the 
Corporation. See “ Official Notices " to-day. 


Enniscorthy.—January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
* Official Notices " December 4th. 


Erith.—Javuary 18th. Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 Kw., switch- 
board and cable extensions. See ‘Official Notices" December 18th. 


Glasgow.—January llth. Two 3,000-Kw. 6,500-volt, 
three-phase turbo-alternators, and condensing plant; one 2,200-нр. 
engine and double current generator and transformers; aix 500-k w. 


 motor-generators or rotary converters, for the electricity depart- 


ment. See Official Notices" January ist. 
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Harrismith (Orange River).—January 18th. Cables, 
transformers, switchgear, &c. See '' Official Notices " December 11th. 


Hornsey.—February 8th. Two dryback boilers, smoke 
consuming ‘apparatus, 100 and 300-kw. steam dynamos, motor- 
generators. See ''Official Notices " to-day. 


Ilkeston.— January 21st. Stores for the tramway and 
electricity department. See Official Notices to-day. 


Kettering.—January 9th. Electricity meters, See © Offi- 
cial Notices " December 18th. 


Lanark.—January 11th. The County Council and 
Middle Ward District Committee want tenders for refuse destructor 
and electric lighting plant, &c. Specifications, &c., from W. Е 
Douglass, district engineer, Hamilton. 


L.C.C.—January 19th. Six electrically-driven Шле: 
throw boiler feed pumps for Greenwich power station. See 
% Official Notices November 20th. 


Pontypridd.—January 15th. Pipe work and. electricity 
meters for the Council. Вее Official Notices" January ist. 


Spain.— February 12th. Concession for an electric traim- 
way between Porrino and Mondariz (Pontevedra province). ‘Bee 
“ Contracts Open December 18th. 

Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for tbe con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and Бы 
the operation of the cranes, travellers, &c. 


Sydney (N.S.W.).—January 12th. Messrs. Preece and 
Cardew want tenders for:—One or two 600-Kw. or one 1, 200-K w. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c., and a coal and ash 
conveyor. See “ Official Notices" December 11th. 

Wallasey.—January 16th. Cables, joint and section 
boxes. See Official Notices December 18th. 


Whitby.—Jannary 25th. Cables for the electricity 
department. See “ Official Notices to-day. — 


— — 


OLOSED. 


Brighton.—The Corporation has given a contract to 
Mesers. Veritys, Ltd., for the supply of all motors up to 3-11. . of 
their Aston-Lunde]l type. 


Bristol.—The T.C. on January 18 accepted the follow- 
ing tenders for new plant, &c., for the electricity works :— 


i 


McDowall, Steven & Co., Ltd., arc lamp standards . .. £2,850 
John Spencer, Ltd., pipe- -work at Avonbank Station is .. 1,270 
Ferranti, Ltd., power switchboard at Temple Back 715 
Babcock & Wilcox, Ltd., coal conveyor extension at Avonbank 656 
Indestructible Paint Co., painting arc lamps А “+ 141 


Dartford.—The U.D.C. has accepted the eder of 
Messre. 8. W. Gibson & Co. forthe wiring of consumers’ houses for 
the E.L. for a year, and that of W. T. Henley's Telegraph Works 
Co., Ltd., for main extensions and the supply of house service cable. 


Dewsbury.— The B. E. T. Co. has let the contract for the 
electrification of the Bradford Hosd tramways to Messrs. Dick, 
Kerr & Co., Ltd. 


Dover.—The contract for an electric swing bridge to 


carry the railway across the Docks from the new Prince of Wales' 
Pier, has been placed with Bir W. G. Armstrong, Whitworth & Co. 


Heckmondwike.—The U.D.C. has accepted the tender 
of Messrs. Meldrum Bros, Ltd., for the supply of & mechanical 
stoker for the electricity works. 


Preston.—The T.C. has placed with Messrs. Dick, Kerr 


and Co., Ltd., an order for four single-truck tram cars, instead of four 
bogie cars, at an extra cost of £228 per car. 


Reigate.—The T.C. has accepted the following tenders 
for extensions at the electricity works :— 
Babcock & Wilcox, Ltd., boller and economiser, and steam exhaust and 
other pipes. 


General Electric Co., Ltd., steam alternator and engine. 
Cowans, Ltd., sw itchboard aud instruments. 


Wheeler Condenser and F; ngineering Co., condensing plant and cooling. 


tower. 


Todmorden.—The T.C. on December 30th accepted the 
tender of Messrs. Bruce Peebles & Co. for a dynamo, and Belliss 
engine at £2,158. 


FORTHCOMING EVENTS. 


Saturday, January 9th.—At 7.30 
Society. Boiler 
terson. 
Monday, January 11th.—At 17.30 p.m. Institution of Mechanical 
Engineers ( Graduates Association). Mr. P. E. 
Stevens on ‘Electric. Passenger, "Lifts. " 


‚ш. West Hartlepool Scientific 
eed Water,” by Mr. J. W. Pat- 


Tuesday, January 12th. —At 8 p.m. Institution of Electrical Engi- 
| neers (Glasgow). Meeting. 
^  At8 p.m. Institution of Civil Engineers. Š The Elec- 
: - trical Reconstruction of the South London Tramways 
on the Conduit System,” by Mr. Alexander Millar. 

Wednesday, January 13th.—At 8 p.m. Association of Engineers- 
in-charge. Mr. P. R. Bjorling on Pumps." 

At 8 p.m. Liverpool Engineering Society. Mr. W. Norris 
' . on Motor Vehicles.“ 

Thursday, January 14th.—At 8.0 p.m. Institution of Electrical 
Engineers. Meeting at the I. C. E. The City and 
South London Railway: Working Results of tbe 
Three-Wire System applied to Traction, &c.,“ by Mr. 
P. V. McMahon. (Adj journed discussion.) On the 
Magnetic 55 in Induction Motors, and its 
Influence on the Design of these Machines," by Dr. 
Hans Behn-Eschenburg. 

Tuesday, January 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester). Coal Consumption in Cen- 
tral Stations,” by Mr. A. B. Giles. ` | | 

Wednesday, January 20th.—At 7.30 p.m. Institution of Electrical 

Engineers (Birmingham). Meeting. 
At 7:30 p.m. Institution of Electrical Engineers (Stu- 
dents). The Equipment of a Sub-station with Rotary 
Converters," by O. J. Davis. 

TOTNM, January 21st. — Institution of Electrical Engineers 
(Leeds) Mr. Н. Bohle on ‘Alternators in Parallel." 

Friday; January 22nd.—At 8'p.m. Physical Society. Meeting at 
the Royal College of Science. “The Photographic 

Action of Radium Rays," by Mr. S. Skinner. Exhi- 
daitton of Instrumente, by Messrs. Crompton & Co. 
At 8 p.m. Junior Institution of Engineers. Presidential 
: address by Mr. J. Fletcher Moulton, K. C., F.R.8. 


———— ee 


г NOTES. 


A Few Gas Incidents,—The pressure upon our space 
during the last few years bas been so heavy and continuous that 
we bave not been able to do justice to the gas lighting industry by 
recording the numerous gas explosions, gas fires, cases of gas 
poisoning, and so on, that have occurred, but there has been such a 
crop of disasters during the past few weeks that we think it only 
right to devote a few inches of our space to demonstrating some of 
the attendant possibilities of one of the rival illuminants which 
wages a certain warfare against the кашу works engineer B 
undertaking. 


Sheffield, January And. —— Defect in a city gas main causes one death, 
‘and serious effects i in another cage. 

Bristol, January 1st.— Gas leakage suffocates а 17-year old girl, and 
renders six others unconscious. : Premises not fitted up for 
gas lighting. 

Glasgow, January 1st. —Thirteen pereons (in two adjacent houges) 
had narrow éscapes from gas poisoning while sleeping. 
Leakage from a broken pipe the cause. | 

Dundee, December (? 18th or 19th).—Gas pipe close to meter leaks, 
causes death of one man while sleeping, and renders his 
wife unconscious. 

Stirling, December 29th. —Explosion resulta from gas escape. 
Inhabitants and property injured, 1 

Canterbury, December 12th - (and other * days), — Partial failure of 
public gas supply, and householders had to requisition 
lamps and candles. Consumers asked to be sparing with 
gas used for stove purposes. Gas engine users hed to 
shut off. 

Kingston-on-Thames, December 13th. — Side wall of house torn off 
and three rooms wrecked by gas explosion. Leakage from 
cbandelier. 

Peckham, December 20th.— Ten-roomed private bouse wrecked and | 
two men injured by gas explosion. Leakage from 
chandelier. 

Wellingborough, December.—Gas supply failed entirely. 

Ramsey, December.—Man burnt to death while working on street 
gas mains. 


These will be sufficient to go on with. 


The Belgian Society of Electricians.—The annual 
general meeting of the Société Belge d'Electriciens was held in 
Brussels on 19th ult., when M. Emile Closset was elected president 
for 1904. After the business meeting, M. Leon Gerard, the retiring 
president, read a paper on “Turbines from a Central Station Point 
of View.“ The author traced the history of the turbine from that 
of De Laval down to the Parsons, now во largely used in Europe, 
referring specially to the one at Essen qt this type, which is stated 
to develop no less than 10,000 н.р. This was followed by a paper 
by M. Weissenbruch, chief engineer of. the Belgian State Railways, 
on ' Electric Signalling оп Railways," in the course of which he 
described the Siemens & Halske system adopted at the magnificent 
new station in Antwerp. The annual dinner was held in the even- 
ing. The following day, Sunday, 20th ult., was devoted to an ex - 
cursion to Antwerp, in which about 60 of the members participated. 
The new station was visited, and, under the guidance of M. Weis- 
senbruch, an inspection was made of the electric signalling arrange- 
ments which that gentleman had described on the previous day: 
Afterwards the party was conveyed by tramcar to the new power 
station at Merxem of the Compagnie des Tramways d'Auvers. Some 
brief particulars of this plant are given in another pe of the pre- 
sent issue. | 
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The Cape Town Local Section at De Beers Explosive 
Works.—On Saturday, December 19th, a visit was paid to the 
De Beers Explosive Works at Helderberg, by members of the Cape 
Town Society of Civil Engineers and of the local section of the 
Institution of Electrical Engineers. 'The party split up into three 
sections, one under Mr. Pollit, the works manager, one under 
Mr. Baine, the electrical engineer, and a third piloted by Mr. 
Quinan, jun. From a full account of the visit which appeared 
in the Cape Times, we gather that a tour was made of the 
minor departments, which include a foundry, engineering and 
boiler-making workshops, and extensive joinery shops, all well 
equipped with modern machinery aud every requirement for 
чына аца out first-class work. The chemical works were then 
visited, and the process of manufacturing the acids used for the 
production of the various explosive compounds explained. The 
parties were then conducted to a series of isolated buildings, where 
the actual process of making nitro-glycerine takes place. The elec- 
tric light works is a fairly large and modern central station, con- 

. taining three 540-H. . Parsons turbines, coupled direct to three-phase 
. alternating dynamos of 300-xw. each. These dynamos supply power 
to a large number of three-phase motors, ranging from } to 50 н.р. 
The switchboard is of marble, and is so arranged that free acce:s 
can be had to all parts. The boilers are fitted with fuel 
economisers.  Belf-trimming coal bunkers are provided, and the 
condenser is capable of condensing 25,000 Ibs. of steam an hour. 


Relaying Conduits in New York.—The following 
illustration, reproduced from a photograph taken by our own 
correspondent, represents the operation of relaying tramway 
tracks and conduits at the oorner of Fourth Avenue and 
23rd Street, New York City. This is a busy double-track crossing, 
with connecting switches, and on the completion of the cut and 
cover” tunnel along the Avenue, it was necessary to replace the 
whole of the lines on the surface, the work having to be done, as 
was also the operation of constructing the tunnel, without inter- 
rupting the traffic for more than a minute or two af a time, even 
during the night, it being a legal obligation of the company to run 
their cars continuously. In the illustration the foreman of the 
repairing, gang is seen in the centre. On the approach of а car, 
which occurs during the “rush hours" every 18 seconds on the 


A 


RELATInG RAILS AND CONDUITS UNDER DIFFIOULTIES. 


average, he blows his whistle, and the 'meni'at work on the track 
either step aside or stoop down beneath the track itself. Each man 

is well drilled in the precise duty he has to perform, and when the 
moment arrives for a rail to be lifted and replaced the operation is 
performed in 4 few seconds, the men swarming like bees around 
the point. The difficulties of the work are increased by reason of 
thelarge number of underground wires and pipes of every descrip- 
tion in such a thickly populated district. 


Porcelain for Insulators.—According to the German 
paper Sprechsaal, it is not necessary to construct insulators for 
ordinary electrical purposes out of very refractory bard porcelain ; 
and, up to a certain point, the more readily fusible earthenware 
glazes which oontain lead are satisfactory. Usually a biscuit mass 
which melts at the temperature shown by the Seger cone No. 8 and 
a glase melting between the cones No. 06 and 05 suffice. A proper 
preparation of the material, and more particularly a thorough 
drying thereof, are more important in the construction of 
insulators for high voltage than the actual composition of the 
material. 


The Melville Testimonial.—AÀ movement is in pro- 
gress, and has very influential support, for presenting a national 
testimonial to Superintendent William Melville, who has just 
retired after 20 years of distinguished service in the Special 
Department of New Scotland Yard. A committee has been formed 
representing all sections of the community by which indebtedness 
to this all-important department of the public service is recog- 
nised; Mr. Herbert H. Twining and the Mayor of Westminster 
(Alderman Emden), are acting as joint hon. treasurers. Con- 
tributions may be sent to them, or to Lloyd's Bank, Ltd., at 222, 
Strand, W.C, 


Westminster E. S. Co.'s Roof Garden.—At last London 
is to have a real roof garden! It has been talked of for years, but 
at the recent meeting of the London County Council it wasdefinitely | 
decided that the new generating station for the Westminster 
Electricity Supply Corporation is to have an Italian terrace and 
garden on its roof, which, moreover, is to be complete within 
eighteen months, and is to be at the free service of the public daily. 
It will be in Mayfair, and, if successful, will no doubt be followed 
by others. The opening of the first public roof-garden in London 
will be eagerly awaited, for there is no doubt that the need for 
something of the kind becomes more and more urgent. Our rising 
generation is being stifled in crowded streets with towering blocks 
of flats and other buildings, shutting them away from sunlight and 
air. Until we give them this in plenty it is useless to preach of 
diet and gymnastic exercites, and so on. Above all things, children 
need air, and the establishment of roof-zardens would certainly 
give them‘a bstter chance of obtaining it than they could otherwise 


зоре for. 

us the Lady's Pictorial. Needless to say, we await with de- 
lighted anticipation the accomplishment of this enticing under- 
taking—or should we not call it an overtaking, seeing that it is on 
the top of the undertaking? Tea on the terrace” will be no 
longer the envied privilege of members of The House"; we look 
forward to partaking of the electric fluid as we stroll amongst the 
electrical plants, which may be counted upon to grow apace in such 
congenial surroundings, fertilised by CO, from the adjoining 
chimney sbaft. The gladsome songs of the switchboard attendants, 
mingled with the tuneful growl of the generators and the playful 
detonations of the circuit breakers, will tloat up to us on ethereal 
waves, and the facetious remarks of the shift engineer when the 
etokers are elevated and the volts depressed, will doubtless tend to 
edification and will dispel ennui. Ozone will pervade the atfhosphere, 
which will resemble that of a quiet seaside town, such as Grimsby 
or Billingsgate, and the gardens will be resorted to by the aged, 
infirm, and unwilling-to-work in their thousands. We anticipate 
an enthusiastic reception of the project at the hands of the public, 
and of the station staff, who will gladly work all day by lamplight in 
the happy conviction that their self-sacrifice is not in vain. At last 


the millennium is about to dawn ! 


The Bucholtz Steam Turbine.— Mr. E. Kilburn Scott 
writes:—''I have recently had an opportunity of seeing a new type 
of steam turbine invented by Mr. Bucholtz, and for simplicity of con- 
struction it is probably unequalled. It simply consists of a series 
of brass diecs or washers, half of them fastened to the case of the 
turbine and the other half placed alternately and mounted on the 
spindle, the clearance between the plates being a fraction of a 
millimetre. In the fixed plates a series of concentric holes are 
drilled straight through, that is to say, witb the drill at right angles 
to the plate. In the rotating plates there is a similar series of holes 
but they are drilled at a considerable angle with the plane of the 
plate. It will thus be seen that in passing through the holes from 
one end of the turbine to the other, the steam is thrown againet the 
slanting holes in those plates mounted on the spindle, thus making 
them rotate. | 

"When the steam has passed through the rows of holes 
nearest the periphery, it then works back through another series 
of holes nearer the spindle, and so on, forwards and backwards, 
until it finishes up at the row next the spindle. There is, 
therefore, no end thrust, and, by reversing the direotion of the 
steam aud putting it in at the row next the spindle and taking it 
out at the row nearest the periphery, the turbine is made reversible. 
It is, in fact, the only reversible turbine. 

“І важ a machine about the size of two clenched fists at work 


. and doing about j-H.P. It reversed beautifully and was a most. 


interesting example of how extremely simple а steam prime mover 
could be made. When worked as a reversible turbine, the area of 
all the various rows of holes must, of course, be the same, but when 
the direction of rotation is always the same, this objection cannot 
be made. | 

“The great feature of the turbine is, of course, its extreme 
simplicity, for every part is turned work, and there are no blades or 
other smal] parts to give trouble.’ 


Dielectric Strength of Highly Insulating Sub- 
stances.—A new method for determining the dielectric strength 


of highly insulating substances is suggested by Dr. A. Walter (see 


Electrotech. Zcit, No. 39, 1903). This process is based on a discovery 
made bythe author some months ago in conjanction with Prof. 
Kiessling, viz, that even rather thick Jayers of highly insulating 
substances may easily be perforated by electric means, by pouring 
on one of the surfaces a drop of hot wax, stearine or the like, about 
2 cm. in diameter and 2 mm. in height, and perforating the latter, 
after it has become quite cold, in its middle by means of a thin 
needie as far as the plate to be pierced. Now, the author observed 
the fact that for a given plate of a similar substance there is always 
a certain minimum of spark length (in air) for which the perforation is 
just possible, this minimum spark length being proportional to the 
thickness of the plate for the same substance. Dr. Walter there- 
fore terms the dielectric strength of an insulating material, the 
minimum spark length in air required to produce а perforation in 
less than а minute in layers of the material 1 cm. in thickness. 


The Cardiff Tramways Stoppage.— At the Cardiff 


Courts on Monday, Frederick Parks was charged with having on 


December 24th, feloniously and maliciously “injured certain 
electric lines with intent to cut off a certain supply of electricity.” 
The incident was briefly referred to in our last issue. Evidence 
was given by W. Ashford, switchboard attendant; W. G. Gregory, 
assistant ditto; K. Cramp, electrical engineer at Roath power 
tation; and Mr. Arthur Ellis, the Corporation electrical engineer. 
Accused was committed for trial. 
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Rugby Engineering Society—A paper on The 
Design and Construction of the Electric Tramwey Car" was down 
to be read last evening by Mr. R. H. Simpson before this Society. 


Röntgen Seciety,—Dr. G. B. Batten read a paper 
before the Society last evening on " The Revelations of Radium." 


Gas Expansion.—For the following we are indebted to 
the Financial Тітез: —“ So far from the introduction of electric 
lighting sounding the death knell of gas companies, it would appear 
that the growing competition of electricity has infused renewed 
vigour into the older system of lighting. According to the. Gas 
World no fewer than 45 of the 191 Bills deposited in the Private 
Bill Office for promotion in the coming session of Parliament relate 
more or less to gas undertakings, involving a capital of £2,750,000. 
In addition to this there are applioations for 20 provisional orders, 
which bring up the proposed expenditure on gas undertakings to 
£3,420,000. А noteworthy feature cf the Bills isthat а consider- 
able number of the companies are seeking to reduce the candle 
power of the gas supplied, the reason being that with the steadily 
increasing use of the incandescent mantle an excellent light is now 
obtainable from a poorer quality of gas than has hitherto been con- 
sidered necessary." 


Sir Oliver Lodge on Radium.—On Tuesday evening, 
‚ in the midst of a large and enthusiastic assembly, Sir Oliver 
Lodge, Principal of the Birmingham University, delivered а most 
interesting address оп Radium and Its Meaning.” Mr. J. 
Chamberlain, as Chancellor, occupied the chair. The lecture was 
subsequently repeated before a crowded audience of working men. 


Shock Fatality —The / James's Gazette states that 
M. Fay, engineer to the High-Tension Electric Power Co., of 
Thiers, has been killed by coming in contact with an electrified 
saucepan. 


The Tariff Commission.—It is announced that: “ Мг. 
George Flett, managing director of Dick, Kerr & Oo., Ltd., Preston and 
Glasgow, has accepted a seat on Mr. Chamberlain's Tariff Commission. 
Mr. Flett is not а politician. He has travelled largely in India, 
America and Africa, and is a recognised authority on tramway con- 
struction and equipment." 


Russia.—The third annual congress of the Russian 
Electrotechnical Society is to be held in St. Petersburg from the 
8th to the 18th inst. | Qo 


Fracture of a Cast-Iron Steam Pipe.—A curiosity in 
technical literature is afforded by Report of Preliminary Enquiry, 
No. 45, under the Boiler Explosions Act. It is not that there is, 
anything so very out-of-the-way in the report itself, which is got 
out with the same preciseness of detail that characterises all Board 
of Trade reports alike, whether chronicling the explosion of a huge 
shell boiler or the proper and natural action of a fusible plug. The 
humour of this special report is that it deals with the fracture of a 
€-in. and а 6-in. cast-iron 1 steam - pipe in a modern electric 
station, viz, the Brompton and Kensington Central Station. The 
steam pressure was 150 lbs. The straight pipes were of wrought-iron 
and, apparently, cast-iron was good enough for the j-pieces Ав 
there are, perhaps, a score of boilers with these cast-iron L-pieces, 
we may suppose the others are no better than the one that failed. 
The fracture is ascribed to water hammer action, and the report is of 
the usual level of value.. Not a word is said about the material of 
which these 1-pieces are made, a material which should be exposed 
at a maximum to eteam of 100 lbs. pressure. We had hoped that 
cast-iron had been removed from dangerous uses in other situations 
than the parts of steam boilers. 


Emulsification in Mercury Interrupters.— In order 


to break up the emulsion of mercury and oil which often forms in 
these apparatus, E. Grimeehl suggests that a little concentrated 
solution of potash or soda should be added to the liquid, when, after 
a short time, the mercury separates out at the bottom of a thick 
froth. A similar result may be obtained by shaking the mercury 
repeatedly with common soap. 


Treatment of Copper Ores in the Electric Furnace. 
—Vattier has recently described (Bery. u. hülteum, Zeit., 1903, 
lxii., 549) the method which is adopted at La Praz and elsewhere 
for the electrical concentration of Cbilian copper ore. The material 
is fased in rectangular crucibles made of clay and carbon, by means 
cf а current of from 3,500 to 4,000 amperes at 110 volts; 18 tons of 
& 7 per cent. ore being thus concentrated to 43 or 45 per cent. 
strength, while the slags contain only 0'1 or 0'2 per cent. of copper. 
In other experimente, two somewhat similar crucibles are employed, 
зо that if the mass fills one, part of it can be transferred to the 
second, where separation of ore and alag is easier. With a current 
of 4,750 amperes at 119 volts, i.e., 500 Kw., 25 tons of ore can be 
fused in 25 hours. The concentrate contains 0°8 per cent. of SiO, ; 
0'5 per cent. of Al; 24:3 per cent. of Fe; 1'4 per cent. of Mn; 22:96 
per cent. of S; 0:005 per cent. of P; and 47:9 per cent. of Cu. The 
tlags can be run off into another crucible and used in the manufac- 
tare of ferrosilicon, ferromanganese, and spiegel. According to the 
author, if 1 ton of coke costs 80 marks, and 1 xw.-year 30'4 marks, 
1 ton of copper bars can be obtained from 16 tons of 7 per cent. 
cary ore for 66°4 marks, and from 4 percent. ore for only 18 
mar. | 


already exist; butit might be used for the winning of 


The Development of Niagara.—It is stated by Mr. 
Н. W. Buck, of the Niagara Falls Power Oo., that power can be 
bought from his company for less than one-half what it costs from 
any steam-driven central station in the United States, or from any 
isolated steam plant. Electro-chemical industries using large 
amounts of power continuously for 24 hours a day save 75 per cent. 
of their annual power bil) by buying from the Niagara Co. Of all 
water powers in the United States within the front line, Niagara 
at least appears to afford a certainty of supply. There are now 
three power plants at the Falls, of which two are on the American 
and one is on the Oanadian side of the river. They can all be 
arranged to supply any one of the power users, a matter of some 
importance. The author of the article in Cassiers Magazine, from 
which this information is taken, does not say how the tariff ques- 
tion has been solved between the two countries in respect of elec- 
tricity generated across the border. The first power house at 
Niagara of 50,000 н.р. has reached the limit of its capacity; the 
second, of 55,000 н P., is well on to its fall capacity; the third, or 
Canadian station of 110,000 E. p., will soon be complete and ready 
to sell power. The second power house discharges its spent water 
into the original tunnel through a short branch connection. It 
contains 11 turbines of 5,000. H. P., driving 2,200-volt 25-cycle two- 
phase generators at 250 r.p.m. Six of these machines are of the 
umbrella typo, with revolving fields outside. The last five machines 
have internal revolving fields, which are thought more convenient 
and accessible. The general hydraulic development of this station 
haa been along similar lines to that of the first station. The Cana- 
dian station also is similar, with turbines at the bottom of the wheel 
pit, and a waste tunnel of 1,700 ft. to the river below the fall. The 
size of unit, however, is larger, each having a capacity of 10,000 K. P., 
the largest yet made, and there will be 11 of these big machines 
occupying but little more space than the units of 5,000 н.р. at the 
older stations. The cost per horse-power is also less. They are 
wound for 11,000 volts at 25 cycles at 250 r.p.m. The distribution 
cost of this three-phase current is about a fifth of that required for 
two-phase 2,200-volts current, step-up transformers for long-distance 
work. raising the volts to 22,000, 40,000 and 60,000 according to 
distance. The copper is 25 per cent. less than for two-phase at the 
same voltage. e underground transmission cables are triple 
No. 000 B. & S. lead covered laid in ducts. The generators are of 


General Electric make; the turbines are to be of Escher & Wyss 


Co.'s make, of Zurich. The system is designed, as above stated, to 
work in parallel with either or both American plants by means of 
step-down transformers. Consumers are taking power from such 


small amounts as 15 н.р. up to as much as 15,000 н.р. for users like 


the Union Carbide Co. The distances from the power house vary 
from 0:14 of a mile up to 354 miles in the City of Buffalo. There 
appears every prospect that further utilisation of the great fall will 
be made in the near future. : 


Electrical Smelting of Iron and Stee].—According to 
A. Keller (Oesterr. Zeits. Elektrotech., 1903, xxi, 656), 1,000 kilos of 
coke are consumed in the blast furnace in the production of one 
ton of pig-iron, whereas in the electric furnace only 350 kilos are 
needed. If, then, coke can be bought at 16 marks and power at 26 
marks per xw.-year, the electrical smelting of iron ought to be 
commercially possible. In Europe, however, the method cannot be 
employed, partly because of the number of blast furnaces which 
ure iron 
out of low grade ores, от for the preparation of steel The elec- 
trical process, on the other hand, is feasible for such foreign lands 
as possess sufficient water-power and are deficient in ооа! deposits; 
and on these grounds Keller has wcrked out & scheme for the 
erection of a steel plant in Brazil. 


Charges of Stealing Electricity. — At Durham on 
December 31st, Mary O'Hara, of Low Spennymoor, was fined 10a.. 
for fraudently obtaining electricity, the property of the Northern 
Counties Electric Supply Oo. Defendant was a consumer under the 
penny-in-tbe-slot system, and a hat pin was found in rer meter, 
Tais had stopped the pendulum and prevented the supply being 
cut off after the expiration of tbe 54 hours allowed for 1d. 
Defendant said she used the pin to push a penny through the slot 
and it got fixed fast in the meter so that she could not extract it. 

Myra Jones was also fined 10s. for a similar offence. 


Marriage.—On Tuesday, December 29th, Mr. C. 8. 
May, A.LE.E., was married at Coggeshall to Miss G. Appleford. 
Mr.and Mrs. May sail for Calcutta on January 9th, Mr. May having 
obtained an appointment in that city. 


The * Electro-Therapeutist,"—Our American contem- 
porary, the Electro-Therapeutist, doubles its size with this month's 
issue, but there is to be no increase in the price. The editorial side 
of the journal has been taken over by Prof. Otto Juettner, Ph.D., 
M.D., of 8, West 9th Street, Cincinnati. 


The Albion System of Magneto Ignition for Internal 
Combustion Engines.—In our notes on the Crystal Palace show, 
in theearly part of last year, we had occasion to refer briefly to the 
system of magneto ignition adopted by the Albion Motor-Car Co., of 
Glasgow, on its motors. This system was awarded the silver 
medal—the only award for ignition—iu the Automobile Club's 
1,000 miles reliability trials, which took place in September last. 
The advantages of magneto ignition are very much to the fore at 
the present time, and as that system will no doubt supersede 
battery ignition, just as the latter has done the at one time uni- 
versally used tube ignition, the following particulars will no doubt 
be с interest. | 

e system consists generally of а magnotio-electric generator 
driven direct from the crankshaft of the motor, generating the 
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necessary current for the igniting k. From the magneto, the 
current is led to make and break spark plugs of simple design, fixed 
on the combustion chamber of each cylinder, the make and break 
being operated by а trip rod and cam mounted on the half-time 
ghaft. 

Je magneto or generator consists of a ring-shaped armature 
bolted to the engine casting. 

Tre field magnets sre mounted on a spider keyed to the 
crarkshaft and rotate with it, there are no moving coils, 
commutators or brushes, and therefore practically nothing to go 
wrcng. ‘The armature is bulit up of ring-shaped iron stampings, 
having & portion on one side entirely cut away and a portion on the 
other side reduced to take the armature winding or induction coil. 
The field magnets consist of a couple of soft steel pole-pieces which 
embrace the armature and are bolted to a non-magnetic spider keyed 


Fig. 1. 


to the crankshaft, and across these pole-pieces are bolted the 
necessary permanent steel magnets to produce the magnetic flux 
through the armature. The pole-pieces being diametrically opposite 
each other, it is evident that as the field magnets rotate the magnetic 
flux will alternately pass through the armature оо in the one 
direction and then in the other. | i 

Fig. 1 shows the armature. a is the armature core built up'of 
soft iron sheets and bolted rigidly to the engine casing, as mày be 
most convenient. Eis a portion cut away, and F shows the reduced 
portion to accommodate the coil. | 

Fig. 2 shows a side and end elevation of the complete generator. 
D is the crankehaft of the motor or any other shaft driven positively 
from the engine at the speed of the half-time shaft, or twice, thrice, or 
four times this speed as may be most convenient ; to this is keyed a 
bronze spider, н, to which in turn are bolted the soft iron or steel 
pole-pieces, d. J J are the permanent magnets bolted across these 
pole-pieces, similar poles being bolted to the same pole-pieces. As 
the field magnets rotate, an alternating currentis generated in the 
coil к, the maximum voltage being ‘generated just after the pole- 
pieces have passed the position shown in the drawing. 

By closing the circuit of the coil while the magnetic flux through 
it is a maximum, and by breaking the circuit when it is about the 
minimum, a slightly magnetising effect is obtained, which keeps up 
the permanent magnetism of the field magnets. This removes the 
principal objection raised against magneto ignition, that the magnets 
gradually wesken and require remagnetising every few months. 


The advantage of this distinctive feature of the system has been. 


demonstrated by intentionally putting on specially weakened 


Fig. 2. 5 


. magnets, and after months of ordinary running the magnete have 
been found of increased strength. The make &nd break mechanism 
is of the simplest possible description. The ignition plug proper 
consists of the ignition port cover, carrying one ins contact 
which projects intothe combustion chamber, and alongside this, a 
rotating spindle, having at its inner end an arm which, under the 
control of a spring, bears upon the insulated contact pin; the contacts 
being provided with platinum tipe to prevent corrosion. 

A striking spindle, lifted by a simple trip cam on the half-time 
shaft, tends to rotate the previously mentioned spindle and separate 
the contacts, thus breaking the circuit. The striking spindle is as 
light as possible, so that the lapse of time between the moment that 
it is freed by the cam and the rupture of the electric circuit and 
consequent ignition of the charge is reduced toa minimum. This 
has been experimentally detezmined, and found to be less than , 1 th 
of а second. 

An extended series of brake tests has been made to determine 
whether it was necessary or advisable to provide a means of 
varying the time of ignition, and these plainly showed that, with 
a low-speed engine, it was quite unnecessary with this type of 
ignition. 

By setting the trip gear to fall when the crank has still 18° to 

otate before reaching the upper dead centre, it was found that the 


maximum torque and brake horse-power of the engine could be got 
at a speed of from 550 to 850 r.p.m., and it was also found that, 
with the ignition fixed at this point, there was no danger of a back 
kick in starting, and the engine ran quite steadily and smoothly as 
low as 150 to 200 r. pm. By setting the trip gear 27° before the 
dead centre, about 5 per cent. mqre power could be got at a speed 
of 950 r.p.m., but the power at 700 was 3 per cent. less than with 
the previous sitting,land with the ignition thus set we found a 
slight risk of a back kick at starting. Practically, a moderate 
speed motor does all its work within the range of from 
500 to 850 r. p. m., во it is evidently quite unnecessary to provide 
variable ignition. Indeed, it is a distinct advantage to have a fixed 
ignition as the above results indicate, for it is very probable that 
the driver would rather lose than gain efficiency on the whole, by 
having a variable ignition which might effect a slight saving at the 
top speed of the engine, but would probably be more than com- 
pensated for by inefficient setting at lower speed. It is also 
obviously desirable to simplify as far as possible the mechanism 
and driving of cars. 

In ordinary high-tension ignition, there is, of course, а consider- 
able time lag between the making of the contact in the primary 
circuit and the rise of magnetio flux in the coil, sufficient to attract 
the trembler and break the circuit, whereupon the igniting spark 
occurs and it is principally this lag that makes it necessary to 
provide а means of varying the time at which the primary circuit 
is closed. As everyone is aware, а careless driver can set up 
enormous strains on the crankshaft and other parts of the engine 
by running an engine with the ignition set too early. 


Personal.— We believe that the whole electrical profes- 
sion is with us in offering sincere congratulations to Mr. W. E. 
Lane, the hon. secretary of the Electro-Harmonic Society and 
secretary of the Electric Light and Traction Society of Australia, on 
his marvellous escape from death, which a murderous office boy tried 
to bring about on Monday last, by means of an axe. There was not 
the least provocation, indeed, Mr. Lane had always treated the lad most 
kindly and considerately. Mr. Lane is at present at Guy's Hos- 
pital, and we are glad to learn that he is going on very satisfac- 
torily. It is expected that, unless unforeseen complications ensue, 
he will be able to leave the hospital. in about 10 days. We trust 
that he will have а speedy and complete recovery. 

We are informed that Mr. Robert Mitchell, formerly Demon- 
strator in the Physical Laboratory of the Royal College of Science, 
South Kensington, and latterly with Sir George Ballough, of Messrs. 
Howard & Bullough, of Accrington, has joined the directorate of 
the Phenix Dynamo Manufacturing Co., Ltd., Bradford. 

Mr. E. Macgregor Dancan, consulting engineer, in order to deal 
more easily with his work in the Eastern counties, has opened an 
office at St. Lawrence Chambers, Butter Market, Ipswich. His 
200009 office will remain at 27, Old Queen Btreet, Westminster, 

Mr. Harry England, late general manager of the Sunderland Cor 
poration Tramwaye, was on Saturday presented by the staff and 

employés with an oak clock, as a parting gift. 

Mr. Charles J. Hall has resigned his position as manager of the 
electrical department of Messrs. John Fowler & Co. (Leeds), Ltd., 
which was commenced by him for the firm in the year 1891. 

Mr. Sibley, district manager at Leicester of the National Tele- 
phone Co., has been appointed manager of the Dublin district. 

Last week Mr. Edwin Edwards, who is leaving Bradford Corpora- 
tion Tramways, to take up tie post of manager of the Gloucester 
Corporation Tramways, was presented with an illuminated address 
and a purse of sovereigns, by his colleagues in the Bradford Tram- 
ways Department. 

We are requested by Mr. 8. V. Clirehugh, M.I.C.E., to state that 
owing to the large increase of business, he has been obliged to add 
considerably to his office accommodation, and that from the lst of 
January, 1904. his offices, and those of the Metropolitan Engineer- 
ing Association, Ltd., will be transferred from the 3rd to the 4th 
floor of their present buildings at 4, Queen Victoria Street. 


Appointment Vacant. — The Wellington (N.Z.) 
Technical Education Board is inviting applications for the appoint- 
‘ment of director of the technical school in that city (£500 per 
annum and £60 for PASEO The Agent-General for New Zealand, 
13, Victoria Street, S. W., has further particulars. ; 


` 


THE CENTRAL STATION ENGINEER. 


Mn. J. K. Ввураюв, borough electrical engineer at Eastbourne 
has asked the Т.С. to relieve him of the duties of manager of the 
motor-bus service. Mr. JoHN ALLCOCK is now performing these 
duties, and the Т.С. proposes to seek the advice of Mr. Brydges 
whenever technical questions arise. 

‘Stourbridge U. D. O. has appointed Mr. J. B. CLARKE as electrical 
engineer at an annual salary of £200, with a payment of £35 for 
services rendered up to December 31st. l 

There were 46 applications for the appointment of borough 
surveyor and electrical engineer at Boston. The following have 
been selected by the Committee :—Mr. H. CLEGG, Oldham; Mr. G. 
E. CLAREZ, Sheffield; Mr. B. Нотргв, Egremont, Cheshire; Mr. 
H. Ha. Grimsby; and Mr. H. J. WRITE, Cheltenham. 

The Yorkshire Post says that Mr. CHABLES TURNBULL, engineer, 
and one of his assistants, were injured at Tynemouth Electric 
Power Station on 4th inst., by receiving severe shocks and burns in 
endeavouring to а defect in connection with the switch- 

. The town’s supply of electricity was temporarily dislocated, 
but the tramway service was not affected. 
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NEW COMPANIES REGISTERED. 


. Electric and General Assuranee, Ltd. (79,528).—This company 
was registered on December 22nd with а capital of £10,000 in £1 shares, to 
insure against loss or damage arising from electric or other tramway, light 
.railway, omnibus, motor car and similar accidents, to carry on any accident, 
indemnity, fire, marine and general insurance and gur rantee business (except 
life assurance), &c. The first subscribers are :—P. G. H. Carvill, M.P., , 
Morpeth Mansions, S.W., with 2,000 shares; J. F. en 90, Elm Park 
Gardens, S. W., civil engineer, with 1,000 shares; G. Cornwallis- West, J. P., 354, 
Great Cumberland Place, W., with 600 shares; M. Smee, Norfolk House, 
Victoria Embankment, W.C., solicitor, with 1,000 shares; E. A. White, 5, Upper 
Marine Terrace, Margate, surgeon, with 2,000 shares; J. Devonshire, 2, Staf- 
ford Terrace, Phillimore Gardens, W., director, with 500 shares; and A. W. 
Johanning, Alexandra House, Hampton-on-Thames, secretary, with 500 shares. 
No initial public issue. The first directors are P. G. Н. Carvill (chairman and 
managing director), J. H. Albright, J. Devonshire, G. Cornwallis-West ; remu- 
neration of ordinary directors £100 per annum, A. W. Johanning is assistant 
manager and secretary. | 


RETURNS OF ELECTRICAL 
COMPANIES. © 


Eleetrical Testing Laboratories, Ltd. (66,329).—£400 deben- 
tures, created December 14th, 1908, charged on the company’s undertaking and 
property, present and future, have been registered. No trustees. 


Midland Electric Light and Power Co., Ltd. (16,166).—This 
company’s annual return was filed on November 18th, when 8,189 shares had 
been taken up out of a nominal capital of £60,000 in £10 shares. £70 has been 
paid, and £81,820 is considered as paid. No mortgages or charges. 


Phenix Dynamo Manufacturing Co., Ltd. (77, 660).—A post- 
poning deed, dated December ind. 1902, extending the time for payment of 
£14,700 debentures, part of a series oreated July 28rd, 1908, to secure £15,000, 
has been tered. Property charged: All the company’s property, present 
and future, including uncalled capital. Parties to agreement: C. B. Crawshaw, 
Rufford Lodge, Dewsbury; F. Sellars, 7, Sunnyside, Princes Park, Liverpool; 


and this company. 
Co., Ltd. (61,199) —Аа 


OFFICIAL 


Auckland Electric Tramways 
acknowledgment of indebt@dness under seal, dated December 8th, 
respect of £85,100 further debentute stock (making, with £200,000 in respect of 
which indebtedness has already been acknowledged, а total of £285,100 deben- 
ture stock, and being supplemental to a trust deed dated July 14th, 1908), has 
been registered. The trust deed specifically charges a certain concession, lands, 
buildings and premises,and constitutes & floating charge on the company's 
undertaking and general property, present and future, except certain assets 
mentioned in the schedule thereto. The company is further to endeavour to 
obtain consent to charge, and thereupon to charge, certain scheduled conces- 
sions. : Electrical and General Investment Oo., Ltd., 1—2, Great 
Winchester Street, E.C. 


Gent & Co., Ltd., electricians, Leicester (78,797).—£17,000 
debentures, created and dated December 14th, 1908, have been registered. Pro- 
perty charged: The company’s undertaking and property, present and future, 
including uncalled and unpaid capital. No trustees. : 


Spencer & Co., Ltd., electrical and general engineers, Melks- 
ham (41,817).—A third debentare for £10,000, dated December 15th, 1908, has 
been registered. Property charged : The company's present and future capital, 
stock, plant, book debts, goodwill, chattels, effects, real property and other 
aseeta, subject to first and second debentures. Holders: M. Н. W. Devenish 
and A. Tucker (trustees for the Wilts and Dorset Banking Co., Ltd., Melks- 

) 


Medical Electrothermic Generator Co., Ltd. (60,475).— 
21,000 first mortgage debentures, created and dated December 5th, 1908, charged 
on the company's undertaking and property, present and future, including 
uncalled са , has been registered. No trustees. 


Harper sear! qo & Co., Ltd., electrical and general engineers, 

Grimsby .(76,953).— second mortgage debentures, created and dated 

December 9th, 1908, charged on the company’s freehold property at Eastgate, 

Great Grimsby, and its undertaking and property, present and future, except 

5 leasehold hereditaments afterwar 
o trus ; 


British Columbia Telephones. Ltd. (59,084).—This company's 
annual return was filed on November 10th, when 8,000 preference and 6,000 
ordinary shares had been taken up out of a nominal capital of £100,000 in 3,000 
preference and 7,000 ordinary shares of £10 each. £10 per share has been called 

on 3,000 preference and 4,000 ordinary shares, and £2 10s. on 2,000 ordinary 
shares, ting in the receipt of £75,000. Mortgages and charges : £80,000. 


New St. Helens and District Tramways Co., Ltd. (59,426).— 
This company’s annual return was filed on November sist, when 15,980 pre- 
ference and 9,000 ordinary shares had been taken up out of a nominal capital of 
£150,000 in 20,000 preference and 10,000 ordinary shares of £5 each. £5 per 
share has been called up and £125,410 has been received, including £510 paid 
on 1,020 forfeited ahares. Mortgages and charges: Nil. 


Blackburn, Starling & Co., Ltd. (61,302).—This company’s 
annual return, made up to August Ist, was filed on December 8rd, when 8,482 
shares had been taken up out of a nominal capital of £12,000 in £1 shares, #1 
per share has been called up on 4,582, resulting in the receipt of 44, 582. 8,900 
shares are considered as fully paid. Mortgages and charges: Nil. 


Sunderland District Electric Tramways, Ltd. (79,054).— 
A trust deed, dated December 8th, to secure £160, debentures, created 
November 25th, 1 bas been registered. Property charged: Full and sole 
benefit of the Houghton-le-Bpring and District Ттайузун Order, 1900, con- 
firmed by the Tramways Orders Confirmation (No. 5) Act, 1900, the benefit of 
£5,176 11s. deposited Court, with interest thereon; tramways constructed, 
or to be constructed, under said Order and Act, land and buildings acquired for 

thereof, with permanent way and fixed plant, the benefit of certain 
agreements, and the company’s undertaking and property, present and future, 
шочаш uncalled capital. Trustees: Debentures Securities Investment Co., 
Led., 12, Moorgate Street, Е.С. 


Newmarket Electric Light Co., Ltd. (44,450).—lIssue, on 
December 28rd, of £500 first mortgage debentures, part of series created October 
16th, 1899, to secure £15,000, charged on the company's lands, buildings, plant, 
works, effects, undertaking and general property, present and future, including 
uncalled capital. Trustees: О. Н. Verrall, Newmarket; and F. E. Gri per, 
Broad Sanctuary Chambers, 8.W, Previously issued of same series: £18,600. 


Frinton-on-Sea and District Electric Light and Power Co., 
Ltd.—Issue, on December 22nd, of £700 debentures, part of series created May 
7th, 1908, to secure £8,000, charged on the company's undertaking and property, 
present and future, Including uncalled capital. Holders: W. Webster and Miss 
А. A. Mackay, 50, Lee Park, Blackheath, В.Е. No trustees. Previously issued 
of same series: £1,800. 


Ackroyd & Best, Ltd., electric lamp manufacturers, Morley, 
near ~—Issue, on Decem 

created 5 55 пош, charged ron n. compen 's under- 
taking and property, presen uture, ading un capital and patents. 
Trustees under deed of Ма 14th, 1908: C. T. Naylor, Hazeldean, Hayward's 
наш, 280⁰⁰ P. Humble, elands, Birkenshaw. Previously issued of same 


acquired, have been registered. 


т 9th, of 29,000 debentures, part of series . 


AMERICAN LAW OF ELECTRICITY. 


[From a LEQAL Оонтвівотов.] 


Тнк reports of legal proceedings in every country in the world 
often contain & more or less accurate account of the progress of any 
particular industry. If the principles which underlie the ad- 
ministration of the law in А foreign State are similar to those 
relied upon in England, lawyers often find it useful to search for 
precedents in the foreign law books, Although such precedents 
are not necessarily binding upon the English Courts, they often 
give the judges considerable assistance in applying the law toa 
particular atate of facts. | - | 

This interdependence of the case law of one country upon that of 
another is well exemplified by the relations which at present obtain 
between America and England. The fact that American cases are 
often referred to in English Courts, and vice versá, is due to com- 
munity of language and the foundation of the law as administered 
in the various States of the Union upon the English law. 

Owing to the adoption of different codes by the different states, 
the number of law reports published each year in America must be 
well-nigh overwhelming to any American lawyer who would 
diligently study the case law of his time; but it must be admitted 


that this mass of precedent is of considerable value for the purpose 


of obtaining information as to the application of the principles of 
English law to the requirements of a comparatively new industry, 
such as the application of electricity to traction and lighting. In 
this country & few public statutes are thought to be sufficient to 
declare the law relating to electric light; it has been left to the 
Courts to interpret, through the medium of any accidental cases, 
the somewhat enigmatical provisions which regulate the public and 
private supply of electricity. Further, with regard to electric 
traction it has been thought sufficient to apply the Tramways Acts 
which were passed in the days of horse traction to the needs of a 
new and more efficient system. A reference to a few recent 
American cases which throw light upon some of the problems 
which have already arisen, or may hereafter arise in relation to the 
commercial use of electricity, may therefore be found useful. 

The case of the International Light and Power Co. v. Maxwell 
(65 8.W. 78) raised а question which may at some time become 
important in this country, with relation to the transfer of a com- 
pleted installation from a contractor to а supply company. In the 
case in question an accident took place at an installstion before the 
contractor's engineer had given over complete possession to the 
employés of the supply company. The question arose ав to who 
was liable to pay damages for the injuries caused by the accident. 
A clause in the contract with the constructors provided that in 
addition to furnishing a competent superintendent, labour, tools, 
é&c., for the erection, &., of the dynamos, the contractor will keep 
a competent man in charge of the same for 30 days after they 
go into regular service, to make the necessary adjustment, and 
instruct the purchaser’s attendants in their future management and 
care.” It was held that this did not leave the possession of the 
plant inthe constructor for 30 days after completion, so as to free 
the purchasing company from liability to pay damages to the injured 
workman. 

The suspension of naked conductors along streets in this country 
has sometimes led to accidents. Thusthe fall of a trolley wire 
through the accumulation of snow upon it, has occasioned a 
short circuit which spreads danger far and wide. Similar con- 
sequences follow when a telephone wire breaks and lies across a 
naked trolley wire carrying a high current. In this country the 
fall.of wires, if proved to be due to negligence on the part of а 
tramway company, may give rise toan action for damages. This 
principle is carried even further in America, where & company may 
be held liable for injuries occasioned to а person who has touched a 
wire which has become charged with electricity by induction, 
Thus in an action for damages for death, resulting from alleged 
negligence of an electric light company, proof that а wire heavily 
charged with eleotricity was placed so near another wire which 1an 
near the side walk as to fill it with electricity, charged the party 
who erected the wire with knowledge that persons were liable to 
be injured thereby, and justified the charge that it was the com- 
pany's duty, in the erection of electric light wires in the streets, to 
use ordinary care to so place and maintain the same in reference to 
other objects conducting electricity as to avoid the escape of elec- 
tricity from its wires to such conductorsin guch quantities as might 
injure persons on the side walk who might come in contact with 
the same. [International Light and Power Co. v. Maxwell, 66, 
8.W. 78. 

It 9 that the rule of English law which awards no com- 
pensation to a wrongdoer also prevails in America. In the case 
of McCaughna v. Owosso and Corunna Electric Со. (89 N. W. 73; 
8 Detroit Leg. N. 1,000) the defendants were the owners of a 
power station which was situated in grounds where there were cer- 
tain naked conductors. Notices were posted on this ground to 
the effect that it was dangerous for persons to enter thereon, and 
there was no right of way across it. The plaintiff was the wife of 
& man who went to the power station one evening and met his 
death through coming in contact with a naked conductor. In an 
action brought by the widow to recover damages for the death of 
ner husband, it was held that the company owed no duty to the 
deceased to guard the premises, and that the Judge was right in 
directing а verdict for tbe defendants. 

While upon the question of trespass, it may be of interest to 
discuss the right of а telephone or telegraph company to enter upon 
land adjoining the roadway for the purpose of removing branches 
of trees which are short-circuiting the telephone wires. Assuming 
that the company are entitled to place and maintain the wires 
along the highway, they would be entitled to cut the branches, 
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théy could do so from the highway. Ву entering upon the land of 
још оро owners they would be committing а trespass according to 
English law. A similar rule seems to prevail in America. 

In the case of Van Siclen v. Jamaica Blectric Light Co. (61 N.E. 
1,135) an electric company, authorised to set poles in the streets of 
a town, and to suspend wires therefrom, entered upon the premises 
of a landowner in oder to cut off the overhanging branches of trees 
in order that the wires might not come into contact with euch 
branches. It was decided that if by the exercise of a reasonable 
degree of care the wires could be suspended in such a way as not 
to touch the branches, the company had no right to commit the 


| ————ÁÓ— 
ELECTRICITY SUPPLY ACCOUNTS. 


Donma the past year the municipal elec- 


Lancaster trical undertaking of Lancaster has acquired a 
Municipal traction load, the first sections of the tramways 
Electric being opened in December, 1902. The output 
Supply. is of comparatively small dimensions, and it is 


therefore very satisfactory to record а balance 
of £1,353 on the year's working, although the latter is no doubt due 
to the very moderate financial charges. 

The works coste are not out of the way, considering the moderate 
load factor and location of the town. The charges for energy are: 
Private lighting, 5d.; power and heat, 2d. per B.T.U., flat rates. 
Mr. W. A. Tester is the borough electrical and tramways engineer. 


GENERAL BTATBMENT. 


For year ending March 25th — 1908. 1902. 
Total capital expended  ... vs oo. £55,195 £39,346 
Number of unite sold— 

Private supply .. T i 318,736 288,867 

Tramways 29 ак p . 177,550 — 

Public lighting .. D 985 52,674 52,674 
Total number of unita sold a 398,960 341,536 
Equivalent No. of 8-c P. lamps connected 31,640 28,547 
H.P. of motors connected ... — — 
Number of public lamps  ... TA see 30 30 
Maximum load in Kw. T Tm ss 660 410 
Revenue account— 

Gross revenue ... TT бй a £7,150 £6,576 

» expenditure - pee vss £4,013 £3,943 
» profit Tm iss "T .. £8,137 £2,633 
Average price obtained 

Private xu НР eo ii 4:654. 4'60d. 

Public lighting .. € als ius 2:66d. 2:96d. 

Tramways "T is eee T 2d. — 


REVENUB ACCOUNT. 


1908. 
Gross. Per unit. 


By sale of energy .. 46, 872 4'13d. 
Meter rente, attendance, гераі, | testa, damages 
recovered, &c ., 278 17d. 
Gross revenue .. 47,150 4:30d. 
Совт оғ PRODUOTION. . 
Gross Per unit 
Coal .. © — ise eos £970 ‘58d. 
Steam from. destructor... та 500 31d. 
Oil, waste, water and engine room stores 239 "14d, 
Wages incurred in generation and distribution 971 sd. 
Repairs and maintenance of анаша кн 
and plant... 925 m" 300 'l8d. 
Works And distribution costs ... .. 22, 980 179d. 
Repairs, attendance, &c., public lamps PR 129 08d. 
Rents, rates and taxes  ... 352 21d 
Management expenses, salaries of engineer and 
clerical staff .. 415 26d. 
General establishment charges, insurance, law, 
printing, and stationery vis ids 137 "08d. 


Total works costas  ... *. £4,013 2°42d. 


PROFIT BTATEMENT. 


Interest on loans _... ж on зз *. £1,187 
Sinking fund ... is TE is 5 ss 577 
To bad debts ... T m sus iu ol 120 
Carried to reserve ia iu Vis we. Е 

Gross profit eos vss e. £3,137 


On the year's working a gross profit of £3,137 was earned, and 
after meeting financial charges and providing for bad debts, a 
balance of £1,353 was carried to the reserve fund account, which 
now amounts to £3,484. 


British Aluminium Co.—The secretary announces that 
the whole of the £10,000 which the company was empowered to 
borrow in priority to the debenture stock has now been repaid, 


\ 


STOCKS AND SHARES. 


Wednesday Evening. . 
Bo far as the markets with which we deal are concerned, the war- 
clond acts passively rather than actively. The speculator may 
enjoy the sensation of gambling in Consols and Japanese bonds, and 
his dealing upon the day-to-day news finds its reflection in tbe 
fluctuations of prices. But the investor in electricity shares, for 
instance, knows that an outbreak in the Far East cannot depreciate 
the intrinsic value of his security, and he, accordingly, has no reason 
to sell on account of politics. On the other hand, the prospect in 
the Stock Exchange is not sufficiently inviting to tempt him to lay 
out more money in atocks and shares at the moment, with the conse- 
quence that on balance quotations are scarcely changed, business 
being brought almost to a standstill. 

Home Railway stocks continue to hang upon Consols—in other 
words, they are still more moved by the Russo-Japanese developmente, 
than by directly influential reasons. Central Londons are dullish, and 
the prices show a fresh tendency to recede; the dividend on the 
Deferred varies from 3 to 4 per cent. in the opinions of its different 
estimators. The City and South London announcement may come 
at any moment, and here the guesses range from nil to a possible 
1 per cent. Latest calculations say that the Great Northern and 
City Railway should be opened on February 1st, but one gets tired 
of these constantly-postponed dates. 'The delay is now ascribed to 
certain difficulties that have arisen in connection with the stations 
between Finsbury Park and Harringay. Meanwhile the 4 per cent. 
Preferred Ordinary shares keep about 74. They are of the value of 
£10 each, are fully paid, and receive З per cent. interest during con- 
struction of the line. The amount so far created is £780,000, all of 
whichihas been issued. What buying the market can report of recent 
weeks is principally Continental. 

In a comprehensive Bill to be submitted to Parliament next 
session, the Metropolitan Railway seeks power to consolidate 
and convert its existing prior-charge stocke. At present the 
compauy has five different kinds of Debenture stocks, and eight 
Preferences, besides the 3 per cent. guaranteed. The proposal is to 


. divide each class—Debenture and Preference—into two sections, 


viz., one for those issued before July, 1887, and the other for those 
issued afterwards. The stocks will be designated first and second 
Debenture and Preference respectively, and the scheme appears to 
be an eminently sensible one. 

In the electricity supply market, business is very slow, for the 
reasons already mentioned. Dividend announcements are near at 
hand in several cases, and the fewisbares that come to market find 


ready purchasers amongst those who know the industry well enough 


to appreciate the low level of quotations now current. The public, 
however, are doing nothing, and the slight changes that have 
occurred in the price list possess little significance, and are mostly 
ocoasioned by a few ех dividend markings. Proprietors of electricity 
shares will note with interest the movements in the Welsbach 
group, where attempts were recently made to infuse a little 
better life into quotations now that the new company isless free 
from interruptions to its proper business, Evidently the improve- 
ment in prices has attracted sellers, and both Ordinary and 
Preference are slipping back at 15 and 47 respectively. 

Coming to Telegraph descriptions, Anglo-Americans are the chief 
subject of discussion, in view of the coming dividends. These are 
looked for about January 18th. The Deferred stock, of course, only 
gets a distribution once a year, and now the prophets profess to be 
doubtful as to whether the stock will receive anything at all for 
1903, although the Preferred dividend is considered likely to be 
paid in full. Eastern descriptions keep steady, the prospect of war 
having à perplexing effect upon the market. National Telephone 
issues are а shade harder, and the dealers hope that the forthcoming 
distribution on the Deferred will be 5 per cent. 

Tramways and Tractions call for little notice, but British 
Westinghouse Preference are flat at 41— cw dividend, it must be 
remembered. Unless a strong effort is made to raise the price of 
the existing shares, it is difficult to see how the proprietors can be 
expected to take up the new issue at £5 per share. 


Electric and General Investment Co.— Warrants for 
the interim dividend on the 6 per cent. cumulative preference 
shares, and the interim dividend, at the rate of 10 per cent. per 
annum on the ordinary shares, have been posted. 


Stock Exchange Notice.—Applications have been made 
to the Committee to allow the 1 to be quoted in the Official 
а —Kalgoorlie Electric Power and Lighting Corporation, Ltd.— 

60,000 cumulative 6 per cent, preferred shares of 41 caol; fully 
paid, Nos. 1 to 160,000, 


— — — — — — — — m 


—— — 
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BHARE LIST 


OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


i 


i 


in 


g 
g 


MAME, 


e ee — — la 


African Direct Те ph, 4 96 Debs. ds ws РИ 
Amason Telegraph r shares, Nos. 1 to 28, 000 s вә x 
Do. do. 5 % Dene., Nos. 1 to 1,950 Red, ee ге es 
Anglo-American Telegraph ès ө» ae ss on ©» 
do. do. 6% Prei. РР es сз Ws xs 
Do. do. do. Deferred ee ee ee ee ee 
Chili Telephone, оа: 100.000 5% os 5 es s» as 
Bb read Hag 500 ee Dei ee ee эө ee 
. о. Bter ear 4 b. Stock Red. vix 
Cube Telegraph ee ee у 1% - ee ees ee ee 
Do, 10 % Pref. s.o. ee ee ee ee se 4. 
Do. do, 10 95 Cum. Pref. bo vs s E 
Do. до. 4 Debe. ee ee ee eo ee 
Dice Wt tte Cale a iiag, Do i 
b, within Nos. 1 1,900 
n ph ; Ord » 44% Reg. De і ee ee *o ' ңе. 
Do. 8$ Pref. Stock . ees ees ee 
26: А 1 Red. -. ee bo so ee 
Hestern xtension ustralas an China elegra ge es 
Do. 4 Deb. Stock z 
VVV 4% Mt. Db., Nos. 1 to 8,000, red. 1900 
Do. do. Reg. Mort. Debe. (Mauritius Bub.) 1 to 8,000 
Globe Telegreph and m os Бә n T 
За e 1 — ee ee ое ee es 
orthern egraph, o nhagen 
Halifax and Bermudas Cable, 4j 9 1st Mort. Debs., within Nor.) 
TL Puropean Toone p sit: M £s жа T а gh 
n latino-Brasilian 6 &% Debs. "M ai T 
National е, Pref. Sot Ph, Ls ie es a oe 
Do, Det. Btock ee es ee ee LE ee 
Do. do. 6 Cum. 1s$ Pref, eo ee eo ee ee 
po ao: 6 шз. and ‚ы; i Se We 
. 0. on- eum. 0 10 000 ee ее 
Do. do. 88 Deb. Stock Red, | ee 250, ee ee 


Do. do. Deb. Stock Red. - T 
Oren "Telephone an Eleo. Pug 1 to потоа fally paid T $4 


do. do. ee ee 
Pacific and Е European Tol., 4% oe Debs., 1 to 1,000 ` s «5 
Submarine Cables Tru . 
Unie. Biver Plate Telephone šo 


NT Pret., Nos. 1 0 40,000 ee 


ев ee ee 


Do. 
West African Selene h, Shares 
W eet Coast of Amera, 4% Debe., 101500 guar. by Bras. sud. Tel. 


Western Telegraph, Ltd., со 1 to 90, 92 v ss 
Do. a Debs. Фа series, 1906 ee ee ee 

Do. do. Deb. Stock Red. se is s 
Woes india and Panama Teíograph г. a i s. 
Do. do. do. Cum. let Pret. ёе бе 
Do, do. do, о Cum. 2nd Pret. ee [EJ 
Do. do. do. 5 25 Debs., Nos. 1 to 1, 800 э 


Oloeing Closing 
or Dividends for the last 
otations Quotations 
a three years. eo, 80th, Jan. 6th. 
1900. | 1901. | 1903. 
p eo ee ee 3 98 —102 xd 
i | |: | | осе | У 
Stock | 8j віз. | 60/8 | 49 — 62 49 — 52 
Stock 6 6% 6 92 — 94 93 — 94 
Btock | 6s. 28. 1/- 73— 72 — ef 
5 b b 6 4 4 
$100 8 8 8 160 —170 xd 160 —170 xd 
з sx i 62% m Сы 5 
10 RN < i: 16 — 10% 16 — И 
B ‚% а E 7 те 8 1 — 8 
е - ©з М, "5 — 105 96 in — 105 xd 
ды? Е e 5 at 108 125 = ха 
100 % Ea 5 86 = 89 87 — 90 
5 „„ r | т пи-ш | — 1 
Stock ‚5 » ee 106 —109 106 —109 
100 ee ee ee 99 —102 99 —1(2 
10 „ 99 = 99 —102, 
2| бы E 19)— 18 18 
10 |15% |15% | 12396 25 — 36 $44— 254 
100 " 8 "s 100 —108 98 —101 
26 10 10 1 B7 — 40 87 — 40 
100 $ um 0» 98 —102 98 —102 
100 | 595, | 6% | 6 101 —103 102 —104 
100 z. os 43 77 — &0 17 — 80 
10 6 6 6 18 — 14 18 — 14 
10 6 6 6 18 — 14 18 — 14 
6 | б 6 5 5i — Bi 
stock | 8% 33% | 8 94 — 96 xd | 95 — 97 xd 
100 4 4 4 100 —102 xd | 100 —102 xd 
1 6 6 6 96 1— 1 1 
1 ee ee ee 1 Ed là = o. 
E 5 % 5% oe 98 mh 97 —100 xd 
Cert. | .. : .. | n7 —122 11 128 
6 7% 7 96 7 96 6 xd 12 6 xd 
5 ee ее ee 4 xd 4 56] 
Btock oe oe э 102 —105 xd | 102 —105 xd 
10 ee ee 2 % 5 — 5 = 6 
no | 7% | ra | т | Me iaa] - iaa 
x x 
100 ee ee ee 101 —104 99 —102 xd 
100 ee . ee 98 —101 9 —101 xd 
10 196 ee 9 — s 8— 
10 ee ee . 6 TE 6 — t 
10 ee ee oe 44— 44— 
100 ee os ee 101 —104 99 —102 xd 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


4 


паа Е 8 


British Aluminium 7 95 Cum. Pref. is 5% T" 
Do do. 6 125 Mort. Deb. Btook Red. ER eas. “ae 
Electrico ee . ge ев ee 

do. 27 баш. 1 A А 

до. 5 Бы Переа lock we ee 

British Insulated and Hels es es we ws "E ba 
do. 6% ‚ Pref, a a es 

do. % lat Mort. Deb. Red. és és es 

Lindley & Oo., ee ee ee ee ee 


Do. do. 6 Cum. Pref. ee ee se ee 
"Brash Blootrioal Engineering, Orb, 1 to 1057 we ‘a T 


Do. on-cum. 6 Pref. ec vs 
Do. do. 425 Perp. Deb. Stock e 3: 
Do. do. Perp. 2nd Des Btock vi vá 
Callender’s Cable Construction ds - 
. do. чо: 59, Cum. Pret. oe 
Do. do. aba More Deb, Btock Red, EM 
Central London Baliway, PRA es ae is T 
Do. do, Pref. Stock LE ee ee se 
Do. do. 5A. do, ee ое ee ee ee 
City and South London Railw 8 e ae г» es oe 
Crompton & Oo., Nos. 1 to 85, ss Мр vis s 
6 96 1st Mort. . Debs., to 900 of £100, and 

901 to 11,000 of 60 red. $x 
& Swan United Elec. Light, А” shares, 28 paid, 1 to MI 

i do. A" shares, 01—017, 189 

D 85 Deb. Stock Red. 

and b. Stock Prov. Certa. all pd. 

Electro Construction, 1 o 11, А ЗР ss 


Do. do. Cum. Pret., 1 to 81 ,890 ae E б» 
Do. do. 1 Pe 186 Mort. Deb. Stock we ВЯ 
Sones! oer eo ), TES Pref. s 2s is is 


Mort. Deb. ee es ee 
Неше! s (W. T] ) "Telegraph Š 


4 & Prot Deb. Stock - ee 


do. 
India-Rabber, Gotta. Регоћа & Telegraph Works 
do. do. 4 96 1st Mort, Deb. 


Liverpool Overhead Railway, Orla... 


. do. Pref. £10 paid ees se ee ве 

Tel o 
do. 4% Deb. Bds., Nos. i to 1,500 Red. 1909 
Waserloo & City Railway, Ord, el ee ee ee ee е» 


10 ee ee ee 44— 53 44 — 53 í 
Век | ex | 9x | вә If 12 ха 1o 15 

0 x — 1! 

10 * ee ee 11— 112 ga ui 

b 1 — — 

b ео ee ee $ 54— 93 
100 ee Nil ee 102 Bal 102 —107 xd 
41 8 Ni a — — 

#41 | 6 6% | .. м to 15/8 14/6 to 100 

з 3 ва „% | a 

2 — = 
Stock ee ee ee 97 —100 97 —100 
2 gx Ü 0 toe ]|nsm- 

b 1 1—14 — 

5 ee ee ae 62 xd 5}— 51 
Stock oe А 104 —1C8 ха | 106 —110 
Stock eo 4 4 93 = ) 93 =. 95 
Btock ee g 4 99 —102 99 —102 
Btock ТЕ Í 31 47 — 96 47 — 96 
Stock 47 — 50 471 — 50 

8 8 $ T 5 P lj— 22 11— 9 

oe ae oe ee 99 —103 99 —108 

5 s Nil ee 0 — 0 — 

5 Nil ee 4— 1 4— 1 
100 ee ө ee 71 — 16 ха 71 — 76 xd 
100 - Ае $a 76 — 81 76 — 81 

26% | 69, | 6% li— 13 18— 13 

2 T 3: Ж 9%— 8 vÀ— 3 
Btock oe Ps - 98 —101 93 —101 

10 5% | 5% | 5% 9i— 10} 91— 10 
Stock ee = ee 96 — 99 95 — 98 

5 |20 20 % | 20% 194 143 133 — 144 

b 44° oe ee 6 T 53 5 —— 53 
Stock |` .. 8 - 108 —112 108 —112 

10 |10% |10% |10% 18 — 19 ха 18 — 19 xd 
100 ae - is 100 —108 100 —103 
10 B% | 14% 13% Ba De 47— 5 

B =., E 10;— 10j 105 — 103 
19 | 178% | 20% |W% | 84— 37 — 87 
100 бз €: 102 —105 100 —1(3 xd 
100 | 8% | 8% | 84% | 91—94 91 -- 94 


11% 
11 
121 


ee 


t Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are fully paid. 


Bank rate of discount 4 per eent. (september 3rd. 1908). 


4 From Manchester Share List, 
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Present T Btock Dividends for the Closing Closing Business done 
NAME, or otations Quotations week ended 
issue, Share, | 180 three years. ес. 80th. Jan. 6th. | Jan. 6th, 1904. 
t 1900, 1. | 1902. Highest.) Lowest 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. . oe 1 ee oo ee i— t i— 1 е — 2 
120.000 B pton & Kensington El (256 1 ү — Prov. Certs, ie ear 6% | 8% | 8% MOR 10 10 103 i к: 
А гот епв n “ше ight Bup., 4, 1 to - 8 | = d = 
мою: | haring Crees and Bend e e apy m Brel, м Б „ [wx 10 | &- aa * 5 
» n ап "Pug ectric upp oe 1 — n. =.. rr e 
70,000 bo. Ф, 4 cum. Pre. 5 os 2 ae — 51 576 .. 
40,000 Do. до, “ os Undertaking ” 44% Cum. Pref.  .. 5 25 - ЕИ 4 5 4 5 xd às Е 
үт Chen Piece о: 1 5 Stock Red. ee oe “ee w ee ee P * pr —106 ee mr ae oe 
‚ г EPP ' eo ee ee 4 44: x e M 
150,000; Do. М : Deb. Stock Red. . we Stock a 2 i 105 —108 xd | 105 —108 xd 105 
70,505 | City of London Electio Lighting, Ord. 40, 001—ĩ io, Wh 10 0 5 5 104— 11 10 — 103 104 
40,000 Do. 6 Cum. Pref., 1 to 40,000 «$ 10 6 «s ii 13 — 14 18 — 14 18 
400,000: Do. 5 Deb. Stock, Scrip. (iss. at 115) all paid ee ee ee ee ee ee 191 —196 ха 191 — 196 xd ee 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certe., all paid .. Я 100 ss E s 101 —104 xd | 101 —104 xd sa 
40,000 | County of London & Brush Prov. Electrio Li hting, Ord. 1—40,000. . 10 4% 4% 4% 1 2l i 9 EE 
90,000 Do. do. do. 6 Pret, 40,001—60,000.. |. 10 и EN -" 11 12 11 1 11 
400,000 Do. do. 4 ri Deb. Btock ee ee ee ee oe oe ee ee 106 —109 xd 107 —1 10 xd 110 
250,000 Do. do. 44% 2nd Deb. Stock ..  .. si .. | Stock i a M 99 —102 
60,000 Edmundson's Electric Corporation, Ord. Shares ee Du vs 5 7 96 7 96 1% 6 — 
80,000 Do. а e Сот. Pret > o ee ee ee ee ee 6 = 
140,000 Do. 43 lst Mort. Deb. Stock os 100 oe ee oe 104 —107 
21,000 | Kensington and Enighisbriägo Electric, Ord. s t 19 % 10% 10% 104— 114 
110000 | Lona Elootr Supply Corporation phere 5 ) atus 
S Do 0 y трога de" ? . ee ee ee ee ee ee 1 
49.840 Е: 6 % Pref. 5 ee ee ee 5 == i 
0003 ро. do 4 96 1st Mort. Deb. Stock Red Btock Эз! 5 m 97 —100 
100,000 Metropolitan Eleotris Bupply, : to 100,000 . ae 10 6% 64% 13% 17 — 18 
71,106 Do. do. 4496 Cum. Pret. 1—11, 106, 23 paid oe 5 ee . 
290,000: Do. do. 1st Mort. Deb. Stock ss via vs ө» sie ss 109 —118 xå 
950,000: Do. do. Mort. Deb. Stock Red .. .. | Stock se EE si 96 — 99 xd 
10,859 Notting Hill Electric Lighting es es ae cs 10 7 6 6 12 184 
40,000 | 8t. James’ and Pall Mall Electric Light, Ord. У. oe ve ee 6 144 143 1 15g 
90,000 Do. do. do. Pref, 90,081 to 40,080 6 А da 7$ - 8 
150,000: Do. do. do. 8 Deb. Stock Red .. 100 is A 97 —101 xd 
19,000 | Smithfield Markets Eleotrio Supply, Ord. .. Б? к s Vi 5 ЕУ 24% 8 — 8} 
60,000 Do. do. do. 4 9, Deb. Stock .. ee | Stock a zs i 85 — 90 
65,000 | Bouth London n G Supply, ora... 6 АН 19% 8 33 
80,000 | Urban Electric Supply, ee es "x > vá 6 m 48— 51 
80,000 Do. do. 5 % Cum. Pref, ‘ee ee oe ee eo 5 ee oe 4$— 
110,000 Westminster жошо Supply, О. zs vs es ae a 6 108% 19 % 12 — 18 
98.141 Do. 5% Pref 6 e : 6 — 
+ se to Founders Shares. t Unless 5 — all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, J anuary 6th. | 
k Latest Week's 
CHEMICALS, &o. „ laus e 188 METALS, Go. (continved). Pues ik fue oe Deo: 
a Acid, Н hlorio x . perowt. 6/- a g Copper Sheet so T .. рег ton £71 ‘ 
2 „ Nitric es co . рег owt. 23J. a 9 » Rod. per ton £71 
а » Oxalic ee oe ee ee per owt, 82/- ee 6 99 (Electrolytic) Bare ee per ton £68 
a „ i ss ЖУ .. рег ct. 5/6 oe б n» T .. per ton £18 T 
a Amm олс as .. рег сиф. 49/- T € n " .. per ton £75 . 
а Ammonia, uriate (огуна!) .. рег ton £88 10 và 8 " H.C. Wire per lb. 734. us 
a ee per ton £80 eo f Ebonite Rod ae ee oe per lb. ae 
a Bleachi powder . a .. рег ton 44 10 ad ji Bhee$  .. * .. per lb. 8/- ee 
a Bisulphide of Carbon .. .. peor ton £15 АР п German Silver Wire .. per lb. 1/6 ee 
a Borax.. " AR ае .. рег ton #18 T h Gutte-percha fine. 6 .. per lb. 8/- ee 
а Bensole (90%)  .. " .. per gal. 77 ea h India-rubber, Para fine .. .. per Ib. 8/103 to 8/11 oe 
a 39 (50 96) ee ee ee per gal. 5/6 ee ќ Iron, Charcoal Sheets ee oe per ton £18 oe 
а Copper Sulphate .. as .. рег ton 2% Ре 4 , Pig (Cleveland warrants) рег ton 49/9 8d. dec. 
a Lead, Nitrate T T .. per ton 294 - б,» ing ipis according to = per ton From £11 ee 
е „ White Sugar P. .. per ton £81 os | 0 per ton 47/6 to 50% T 
SM, h ud Bin ee ee [E I per RL ris ee 4 $9 Wire, walvanioe’ No. 8 e per ton £9 15 ee 
a Methy per . 
а Naphthe, Solvent (009% a 160° C), per gal. 6/6 | Lead, English Ingos .. .. per ton п dee 
а Potash, Bichromate, in caaks .. per lb. ` А ; ” Sheet . рег ton £18 ee 
a „ Caustic (15/8096). . .. per ton #94 T ‘A Manganin Wire No. 98 .. .. per lb. 87 oe 
42 , Bisulphate vs .. per ton £85 ©» g Mercury .. per bot. £8 5 ee 
& Shellac T .. рег cwt, 226 / 108. dec. d xeu n original cases) small . per ib. 4d. to 1/6 T 
а Sulphate of Magnesia ёа . per ton 44 10 s : is i medium per lb. 9/6 to 8/9 vá 
@ Sulphur, Bublimed Flowers  .. perton £6 10 $a .. рег lb. 4/ to 7/9 os 
a " Lon e is .. рег ton 45 10 sd , 3 Bronse, Шш аА per Ib. .1J- to 1/23 Ss 
в Lum .. рег ton £5 is " rolled bars & rods per ld. 1/- to 1/8 M 
a Boda. Caustic (white 70 9) .. per ton 10 16 » strip & sheet per lb. From 1/1 T 
@ „ tals se .. рег ton 48 T P Platinum wa ә ..der on. £4 ғ oe 
а „ Bichromate, ‘casks. . ee per lb. aid. ee Silicium Bronse Wire . per lb. 9d. to 11d. oe 
Hd Bteel, Magnet, &aco'd'g to desc'p' n per ton 258 "P 
METALS, &o. * , » in bers ее eec d л Do ee 
b Aluminium Ingots, in ton lots .. per ton £180 2 g Tin, Block .. .. .. per ton | £134 10 | 10s. dec. 
„ Wire, in ton lots per ton #168 MEC 9 » Foil .. .. per lb. 1/6 ee 
p Sheet, in ton lots .. per ton £166 x Wire, Nos. 1 to 16 per lb. 1/8 oe 
Р Babbitt's metal ingotss per ton £48 to £180 A р p White Anti-friction Metals— 
в Brass (rolled metal T to 12") basis per lb. 63d. 2а “White Ant" brand .. per ton £42 to £62 oe 
€ „ Торе (brazed) oe per lb. 8а. os j Yarns, 2/108 Grey Cotton,onsp’ls per lb. 8d. T 
¢ „ „ (solid drawn).. .. per lb. 72d. oe „ 6 les. Flax. .. per lb. . ee 
ё 97 Wire, basis. . ee ee per lb. 4. ee i „ 8 pl 10 Ibe. Russian ee per lb. 4 d. oe 
: Copper Tubes (brazed) vs .. per lb. А 2e j э, 10 lbs. Russian, single .. per lb. А T 
„ (solid drawn) .. per lb. 1 2 “#8 j 180 lbs. Jute rove per ton 1 T 
9 Copper Bars (best selected .. per ton £71 i k Zino, Bh't (Vieille Montagnebnd.) per ton #93 15 i 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltid.; c Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co.; f India-Rubber, О.Р. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward Jill & Co.; 4 Bolling & Lowe; ; f Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd. ; n P. Ormiston & Sons; o Johnson, Matthey & Oo., Ltd.; p The Fhosphor Р Bronze Co.,Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


m Week | Receipts for No. Miles : Week Receipts for N Miles 
Locality. | ending the week. RSS Total to date. open. E Locality. ending | the week. ` T | Total to date. open. 
£ £ £ | £&' | — £ £° (4 * Е 
Aberdeen .. Jan. 2] 1,471 | +862 | 31 88,618 + 6,932 10 — Cardiff А i dag: 8| 1,782 4199 — 78.719 120.652 1 '— 
Birmingham e „ 2| 5,806 | +228 |— 7 — — 8} | — |&| Chatham & District Dec, 3) 526 | +182 5 28,188 | +14,624 | 8:53 — 
Bournemouth .. | Dec. 30 946 — — — — 103 — Cork „ 31 877 | 17 62 206,658 — 8,358! 9 | — 
Blackburn .. ..|Jan. 1 908 | + 77 — 34,874 + 1,847] 1 — Dover Jan. 2 wo |— 9 — 2 — |8 — 
Blackpool Dec. 24 287 — 18 | — 37,603 — 1:9 — ($ Dublin " „ 1; 4,285 | «101 | — 134.648 + 8,527 | 463 |+ à 
„ —Fleetwd |Jan. 2| 22 |4 5 — 20,917 — 42 "1| — 8 East Ham „ 2; 659 1 — 26.770 + 1,6231 B |+ { 
» —Lytham | Dec. 81 175 | +160; 9 | 1,819; + 818 72 — 8. Glasgow EE. | 14,965 | +773 | 31 | 424,686 743,092 513 +1 
Bolton o Jan. 8, 2,49 | —116 | — 23,860 + 8,518 25 — 8 Halifax (2 weeks) . Dec. 80 2376 | + 85 3 | 53,003 | + 5.827 314 715 
Bradtord T" ot — — — — — — 41744 JE R .. Jan. 2 1,188 4 129 | 39 | 49,267 | + 7,312 — — 
richten s 8| 70 — 42 — 87,01 — | |— f Hull. „ 2) $140 | +308 | 40 75.695 + 5.01418 | 3M 
Bristol , zu „ 1 4,633 | +180 — — — 28 — |£,llkeston D: c. 30 138 — a 2 — | 4 == 
Burnley >) | „ 2| 95 41 — | = — | %|— | Ipswich Jan. 2| 8з | — |— | 1,699 — | 9 | — 
1 Dec. 25 527 | + 90, D'3 22.810 + 1.765 6 |— F Isle of Thanet "D 232 | — 28 — 3.88 — 1,666 103 — 
Dudley —Sto'rb' ge $5 95 806 — 83 512 42,683 + 3,7-6 182 — Ss Leeds. es .. „ 2 5,2697356 — 220.728 4 13.307 41 | = 
: Gate-head „ 25] 1,000 | + 19 | 511 | 45,264 + 5457) 1 + $ | : | Liverpool Я .. Dec. 26 , 10938 | 4262 : 52 5 2.91 717.587 103 — 
Ôi rn'k—Pt.Glgw| о 497 | + 42 51 Ф768 + 2,830) 7 | — Д Гопіоп C. C.. Jan. 2, &«9 | +784 | 303 |399. i £71,046 | BUR | — 
< Hartlepool X ‚ 25 $02 4 22 512 | 18.881 | + 950| 64 42 |Z | Manchester Dec. 26 11.605 [43171 | — 450,387 259.608 72 oo 
€ Middleton. . „ 25] узб | + 20 519 | 16.041) + 1,915! Bà | — 8 Newcastle Jan. 2 374 4% — | — ; = 117 |— 
& Oldham—Ashton - » 25 900 | 5 513 29.010 + 1.690 8 | — Е , Portsmouth „ 2 1.37 — 9 — 71,8949 4 4,208 , 143 pu 
c Poole SE. uw a. 0 260 | — 58 614 | 15,309 | + 2,094 — F Salford : » 4 3.94 1676 — | 165,565 1 43,985 | BO = 
S Potteries |. „ 25| 1,907 | — 31 512 82.010 4 8,718; g8$ | — 8 southampton Dec.17| 814 |+17'— | — 1062 — 
mSouthvort.. — ..| „ 25 232 | + 27 514 15,910 | + 2,728! 5 — Å Southeud-ou- Sea. „ 80 198 | + 9 39 18,037 + 2001| в | — 
= South Staffs. ..| 4, 25 | 1,058 | 4169 | 511 47,419 + 5,599! 912 | —3 | £ Sunderland .. — ..|Jan. З | 1231 | + 1| — | 49,292. + 2,03 30 48 
‘Swansea .. = „ 25 599 — 50 ! B) | 26,637 | + 2,131 — Wolverhampton i В 435. |+ 9|— . -- | — 94 | — 
T Tynemouth Р 4 25 230 | — 21 51 15,637 | + 722 = |. | Cen. London Rly.. „ 2 6.591 |— 92| 1 6.591 — 92 6 | — 
f& Wolverhampton. » 25 869 | — 98 | 51 19,562 | + 7,596 | 10ў |+8 City & S. Lon. Rly. „ 8 8272 | —164| 1 8,272 — === 
Volks. Wool Dist. n 45 628 — | 44 17,663 — 6 |— Dublin—Lucan B Dec. 90 | 97 ＋ 111 — 3,119 + 191 — 
Miscellaneous. „ 25] 1,068 — — 57,526 — — |— + 67 | — — = — 
Burton-on-Trent .. — 7,862 8% 1 — +580 | 1 , 1,048 — 2 
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Fluctuations in December, 1903. 
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SMALL ELECTRIC LIGHT ACCOUNTS. 


By the courtesy of Mr. John Roberta, borough electrical 
engineer, Durban, we have been favoured with а copy of а 
recent report submitted by him to his Electric Lighting 
Committee on the subject of “Small Electric Light 
Accounts.“ The matter was originally dealt with by Mr. 
Roberts in September, 1902, but his report was not then 
adopted, in view of the great pressure from consumers other 
than the small class of householder intended to be catered 
for by the method proposed. | 
The following are extracts from the report referred to :— 


Without going into the matter at great length, I will explain that 
the expense of measuring current by meter and rendering monthly 
accounts is a very large item in the total cost of production, and in 
the case of small premises is unduly large, and if if were commer- 
cially possible to institute a method of making a fixed monthly 
charge, the work of supplying electricity to small householders 
would be enormously simplified. | 

Electric light having been chosen by the Corporation as the 
illuminant to supplant objectionable oil lamps, it should be placed 
within the reach of the poorest; if it cannot be supplied to this 
class, it has not achieved the purpose intended. 

A large class cannot afford to pay much more thin it now pays 
for .paraffin, and electric current must, therefore, be supplied at 
from 68. to 10s. per month. - 

Electric meters cost abont £6 to fix, and the cost of reading 
meters, keeping them in repair and the rendering of the accounts 
amounts to a figure approaching 2s. 6d. per month. It ів the object 
of the new proposal to eliminate this. 

It would be impossible to fix a monthly charge without some 
check on the consumption, because electric light can be wasted to a 
much greater extent than water, for instance. 'The proposal is to 
check the amount of current used at one time by fixing a device 
which automatically will cut off, or very much weaken, the current, 
if more than a certain fized number of lamps are switched on. 

Of the total number of lamps in an ordinary dwelling not more 
than one half are, on au average, burning at once. (That is, when 
meters are used. Without some similar check, probably nearly all 
would always be alight.) Under the suggested arrangement, a man 
would wire his house for as many lamps as suited him, but would 
declare how many he would require to burn at one time. An in- 
strument would be put in which would prevent this number being 
exceeded, and on this number his monthly charge would be made. 

The account would be rendered to the landlord of property, and 
not to the tenant. This would obviate our present difficulty in 
keeping track of monthly tenants. This difficulty at present forces 
us to ask for a deposit of £5 before connecting; and this is, in iteelf, 
an obstacle with small householders. A landlord will have no 
objection to becoming responsible for the electric ligbt account, if 
this is a fixed sum, as he can add this to the rent; bat at present 
he declines to be responsible for an unknown account, which even 
the tenant may dispute.  . 

At present, with our system of meters, we have to deal with the 
householder, who complains of his account rising from, say, 15s. in 
summer to 25s. in winter. If we attempted to supply smaller 
householders, it would be troublesome to explain why their account 
was, вау, 95. against 63“ 

The proposed scale is as follows: 


Maximum No. of lamps Monthly 
burning at one time. 2 charge. 
2 б E bs sa «vs Se 48. 
3. x Ai os a ... .. 66. 
5 $5 2n 2s n ed . 103. 
6 ... m ais ius wc 12а. 


The basis is оп ап assumed average evening burning of three 
hours for all the lamps wanted. The current would then be sup- 
plied at 8d. per unit. If all the lamps were burned for four hours, 
current would then work ont at 64. per unit. 

The weak point of the scheme is, that there is no check on the 
number of hours of burning. But, in the fir, t place, this is not likely 
to be much abused. Ава rule, it is not a great advantage for а man 
to burn his lamps while he is asleep. Further, it is not of any 
serious importance to the Corporation if the hours of burning are 
drawn out; it only means a little more coal. It is most important 
that the mazimum number burning at one time is kept in check, 
since this influences the size of plant and mains. Suflicient power 
has always to be kept in reserve to meet any amount called for, if it 
only lasts for five mioutes out of the 24 hours. : 

І have had four of these instruments working for the past two 
yeare, and the results are quite satisfactory. 

It is not proposed, of course, that larger electric light consumers 
shall be affected in any way. I would propose that all persons 
willing to pay more than, say, 12s. per month, be supplied by meter 
as at present, but all wishing for a less amount than tnis be charged 
by contract under the suggested arrangement. 


The instrument in question is of Mr. Roberts’s own 
design, and has proved satisfactory in ust; the wear and tear 
are practically nil, and the power absorbed is insignificant. 
The idea appears to possess the merit of novelty, and is 
worthy of attention, as this question of supplying small 
consumers is one of the most important that confronts the 


electrical engineer. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE CITY AND SOUTH LONDON RAILWAY: WORKING 
RESULTS OF THE THREE-WIRE SYSTEM APPLIED TO 
TRACTION, &c. 


By PETER VaLENTINE McMaHoN, Member. 


(Abstract of Paper read December 17th, 1903.) 


(Continued from page 35.) 


те. 9 gives the generating output with 10 three-coach trains 
running. The voltage curves show that there was a maximum 
variation of 80 volts at the generating station, and a comparison 
with the present switchboard voltage curve is interesting and needs 
no further comment. 
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Fig. 10.—Вкоовр OF ALL-DAY TEST, APRIL 8TH, 1903. 
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Fid. 11.— REkcogD OF ANGEL SOUB-STATION TESTS. 


ALr- Dar Test, JANUARY 18TH, 1894. 


Total coal, 24 tons = 53,800 lbs., North country small. 
Total coal used for generating station, 18 tons = 40,400 Ibs. 
Total water, 371,400 Ibe. 


Pounds of water per pound of coal — 6:9 (water at about 60* F.). 


Units generated ти ... 4,005 
Pounds of coal per unit 9:006 
ñ water „ 69 2 
Train-miles . 1,354 
Ton-miles 46,800 


Train locomotive and station lighting 778 units 

Including shunting 
operations at termini 
and sidings, distribu- 
tion losses, &c. 
... 0515 av'ge speed 13:62 m.p.h. 
... 686 lbs. 
... 512 lbs. 


Units per ton-mile at awitchboard ... 069 


‘i " on locomotive 
Coal per ton-mile at switchboard 
m “ on locomotive 
Haviog two widely different types of engines which, at certain - 
times, do practically the same mount of work, it will, no doubt, be 
interesting to give the results of their working. 

The resulte of the guaranteed tests are first given. 

On test, the 300.kw. Willans ‘set, giving 
55931 Ін.р., the normal load, the steam con- 
sumption was 17 73 lbs. of steam per B H.P.; 
the efficiency of the generator being 93 per 
cent., the steam per kilowatt-hour comes out at 
25:5 lbs. In a similar manner the steam con- 
sumption on overload, or when the engine was 
indicating 676, was 23:1 Ibs. per kilowatt-hour. 

The 600 to 800-xw. Corliss set was tested for 
10 hours at normal load, or 977 25 1 E P., fol- 
lowed by an overload test for one hour, when 
the mean 1. H P. was 1,173. The result of the 
normal load test was а steam consumption of 
21:57 lbs. of steam per Kw.-hour, and the over- 
load test 22:5 lbs. of steam per Kw.-hour. If 
allowances were made for the moisture in the 
steam, the results would be 20:4 lbs. and 
20°93 lbs. respectively. 

Later the condensed water was measured, 
and the units generated taken during certain 
periods of the day, with the result that the 
steam per kilowatt-hour for the 300-Kw. sets 
was 32 lbs, and for the 800. Kw. sete, 26 lbs. 
In Ootober, 1902, tests were again made, under 
ordinary everyday working conditions, during 
the periods of light load; it was necessary to 
run the two 125-Kw. sets in addition to the 
two 300-Kw. sets, the load during the test being 
too heavy for the latter alone. 

The output between 12 noon and 3 p.m. on 
the firat day was 2,731 unite, and on the second 
day 2,716 units; in each case the load was 16 
trains and 17 electric lifts running. During 
tbe test of the Willans sets the average load 
on all the sets was about full normal load. 
The average load on the Corliss sets dur- 
ing the test was about 56 per cent. normal fuli 
load. Under the above conditions the steam 
per kilowatt-hour for the Willans sets was 
30°2 lbe., and for the Corliss sets 23 8 lbs, 

From the author's experience there is no 
doubt in his mind that the Corliss type of 
engine is more economical than the Willans 
type as far as steam consumption is concerned ; 
but there are other considerations. The first 
cost and floor space is very much in favour of 
the Willans type, but against this must be put 
the additional cost of condensers, &c., boilers, 
and buildinge for boilers, coal, coal storage, 
and coal-handling plant, and additional labour 
in boiler house, which latter may, however, be 
equalised by the Corliss type of engine re- 
~: quiring rather more attention than the Willans 
type in the matter of lubrication. 

The oil bill is much lower for the Willans 
engine, being 00124. per unit generated, as 
against 0:028 for the Corliss. 

]f one could only obtain the Corliss engine 
economy with the low first cost and floor-space 
per unit of the Willans, a bappy solution of 
the problem would be attained. This end is 
to а very great extent secured in the Ferranti 
engine, in which tbe steam consumption is only 
a trifle higher than in the Ccrliss, and speeds 
very uearly as high as the Willans obtain. The 
author is unfortunately unable to state defi- 
nitely the steam consumption per kilowatt-hour 
of the 400.kw. Ferranti E. C. C. set installed at 
present. But, if one can depend on the 
makers' guerantee, it closely follows the Cor- 
liss in steam consumption. 


ALL-Day TEST, APRIL 87TH, 1903. 


On April 8tb, 1903, an all-day test of the 
generating station output was made, starting 
at 6 a.m. and ending 12 midnight. The coal 
weighed was 39 6 tons, and the weight as ascer- 
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tained by the measuring shoots was 39 97 tons, showing that the latter 
method was accurate to within less than 1 per cent. Owing to the 
turnstile system having been discontinued, it was not possible to 
ascertain the number of passengers per hour, but iu other respects 
the testa were similar to those taken in the old station. The curves 
fig. 10 show the results of the test plotted. The weight of 
coal used by the hydraulio pumping engines was determined by a 
previous test extending over a week, with a separately fired boiler. 
The coal used is known as Broomhill, having а calorific value of 
13,200 B. Th. U. for dry sample; the moisture in the coal was 8'16 
per cent., and the ash 5°6 per cent. The average of 10 samples 
of the fine gases showed 10:3 per cent of CO3. 


Total coal used, 396 tons tes sss 88,704 Ibs. 

„ ^» » by hydraulic engin 19,440 ,, 

75 „ „  » generating „, 75,264 „ 

» water fed into boilers... wes .. 697,515 ,, 
Water evaporated per Ib. of coal at 150° F. 7'86 „ 

» » ji „ „ from & at 212? F. 8 60 „ 
Units (Board of Trade) sis i 21,470 units 
Condensed water measured including steam 

used on condensing plant 512,780 lbs. 
Steam per unit (including condenser) 2388 „ 


Coal a - 5 35 „ 
Calorific value of dry coal 13 300 B.Th U. 
ELECTRIC v. HYDRAULIC LIFTS. 


In the matter of easy control and steady working the electric 
lift cannot be said to be as perfect as the hydraulic, but from the 
point of view of first cost and total working expenses it is far in 
advauce of the hydraulic lift. 

For the half-year ending June, 1902, the electric lifts made an 
average of 4,254 complete trips per day, while tbe hydraulic lifts 
for the same period made an average of 2,209 complete trips per 
day. The total mileage for six months was 27,£00 lift-miler, made 
up of 20,500 electric lift-miles and 7,300 hydraulic lift-miles. 


ч 


quarter of an hour, of the high-tension volte at the generating 
station, the high-tension volts at the sub-station, the amperes in the 
high-tension feeders which correspond with the current in the 
motor armature of the reducer, tbe generator armature current, and 
the bus-bar voltage. The efficiency of transmission and trans- 
formation is therefore— 


(Motor amperes + generator amperes) x bus-bar volta 
Motor amperes X generatiug statlon моз 


The sub-atation efficiency is, of course, lower, as the power to drive 
the Highfield booster and the battery losses must be taken into 
account. The battery efficiency was obtained by putting two 
Velcan meters in series, one reading the charge and the other the 
discharge. The resulte of some mor the’ daily readings were taken, 
and the meters reversed so as to eliminate any error due to the 
meters. The average efficiency over this period comes out at 88 per 
cent. This high figure is reached as the battery is always working 
on the flat part of the voltage curve. On deducting these losses 
from the energy given to the bus-bara, the useful output of the sub- 
station is obtained. 

Two sets of tests were made, one for four periods of 15 minutes 
during the mid-day, and the other for three periods in the after- 
noon, 80 as to get the efficiency under all conditions. The results of 
some of these tests are given in Table S I., and the curves shown 
ia fig. J1. | 

Tt will be noticed from the curves that while the currents in the 
reducer motor armatures are fairly steady, the generator · armature 
currents vary considerably, showing that the reducers do a con- 
siderable amount of balancing. The effect of running the machines 
uncoupied is clearly shown in the curve fig. 11 from 11.54 a.m. 
to 12.9 p.m. | 

From the curve it will be noticed that the motor current is 
always higher than the generator-armature current, and tbat the 
variations in the former exactly follow those in the latter. The 
balanciog in this case is taken up by the batteries. The efficiency 


TABLE S I. 
Date. | Соза ов Argel sub-station. | Kilowatts. | Efficiency. | 
F e = c LIU ee салых „ шла і 
оса | | | Amperes., | Volts. | LT Н 8 | 8 | 8 8 8 | 
= EE . a | Bag 9 8285 E 2 = 3 Remarks 
— А2 o Ф ; « si 3 2 2 * 
| 2] ШЕ ud 32 31 25 228 
Time. 8 3 , 98 i ag ш 3 82 o | ap g Е E 
| E POS CS йде qut s ETE Ek 
———— —- —— — — — M —— — = {- r Ne, о enses csse — — — e 
i ! | 
11.15 am. Up... | 99:2 1.000 992 |1088 403 495 ! 99:20 89 20 102˙00 | | Average Kw. put into bat. 
to | Dom. ‚ 11067 995 1067 | 281 | 410 495 |10625 | 96:60 | 637 | tery = 6 96, of which 12% 
11.30 a. m. | Total ... КЕ 8 sd 885 vss j eee 20545 18580 165 76 1607675, 594% 807% is lost = 0835 Kw. 
11.54 алр. Up ... 1184 1, 000 1184 | 822 400 490 11840 | 105°40 10100 Average KW. lost in 
to | Down 110 4 1,000 |1104 | 70°25 | 410 500 111000 |103:00 | 93:30 Highfield booster = 6°86. 
12.9 рт. | | Total ...] " 8 es | oe . 1228-40 |2098:40 194 30 91˙3% 93˙2% 85:29; 
12.20 p. m. [ Up | 11300 1,000 |113:00 |1124 | 400 490 |113'00 106 00 110 30 Average xw. to line:— 
to | Des 102:28 1.000 |102:28 | 4717 | 407 | 496 |102:28 | 92:40 | 7410 = 1814 — 7:69 
12.35 p.m. | | Total .. ids úi T T es | e. [215:28 | 19840 118440 | 92 4% 93:195: 857% = 17415. . 
12.45 p.m. | ( Up 113 20 |1000 |113:20 |1099 400 490 113 20 107 50 | 10900 Net efficiency :— 
to { Down 102 04 1,000 | 10204 | 48°47 | 406 | 485 10204 | 9080 | 7300 | | = 17416 „ 100 
1 p.m. | Total - iaa |р does , £05 24 198 30 182 90 |92:1%' 924% 85175 | ^ zi35 m 
Average. | |o. (21359 | ... 18121 '9L675 v2 0% 841595 = 81.65%. 
Cost PER Lirt-MILE IN Pence. of transformation during this test is higher than iu the other tests 
: | Hydraulic, Electric. taken at tbis period of the алу, and is no doubt due to the reducers 
Labour, including mecbanics, greagere, ёс, not acting as balancers. The load on the up side of the system is 
but exclusive of cage sttendant .. 602 715 heavier tban on the down side, and a portion of the up side load is 
Oil, waste and other stores, including switch taken by the down-side motor, the average amperes delivered to the 
or valve gear and motor spares ... 141 179 up bus-bars being 225, while the amperes delivered to those of the 
Rope renewals . x M P 9 19 4 09 down side were 149 5. At the same time the amperes delivered to 
Power costs И . 32:50 15 85 the reducers from tbe generating station were nearly equal on both 
D sides of the system, being 113 on the up and 102:28 cn the down 
42:05 28 81 side. The battery on the up side also did more work, both dis- 


Total 


In the case of electric lifts the power!cost means the total number 
of units at tbe generated cost, including sub-station charges The 
power cost for bydraulics is the cost of pumping the water used, and 
it may be interesting to state that the total coal consumed for each 
system is practically the same. 

Jt will be noticed that only in the item for power is the electric 
lift more economical than the hydraulic, but the author believes 
that, with the exception of “ oil and other stores,” the others can be 
brought down to the level of the hydraulic lifts, although to attain 
this end may mean a radical change in the design of the winding 
and switcbgear. The increased cost of labour is largely due to the 
fact tbat there is always а man in charge of the motors. Even 
under existing conditions the electric lift shows itself to be far more 
economical than the hydraulic, and, given the improvement outlined 
above, there is no doubt that the electric lifts will supersede the 
hydraulic. Indeed, where the power has to be transmitted any 
distance, the hydraulic lift is out of the question. If there are 
enough lifte, the maximum variation of load is not very great, and, 
if combined with that of a traction load, the peaks are reduced 
instead of increased, 

Вов-Втдттон Errrcrency, 


At the Angel! sub-station tests were made to ascertain the 
efüciency, Fiversegond readings were taken over periods of a 


charging and charging, than tbe down-side battery. The average 
efficiency of transmission during the four tests was 91:6 per cent., 
that of the transmission and transformation 84°15 per cent., while 
the transformation efficiency was 92 per cent. Allowing for the 
waste in the Highfield boosters aud battery, the net efficiency of the 
sub-station was 81:65 per cent. 


(To be continued.) 
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ELECTRIC TRACTION WITH ALTERNATING CURRENTS 
By A. C. EBORBRHALL, Member. 
(Paper read. at Manchester, December 15th, 1903.) 


(Continued from page 37.) 


THE maintenance of a fairly constant pressure on the motor 
terminals has hitherto been one of the difficulties of three-phase 
railway work. For the class of work оре under (c) and (d), 
implying а comparatively smal] number of heavy trains, the varia- 
tions in the station output are of necessity very great. It may well 
happen, for instance, that the whole load suddenly comes on, and then 
falls to an insignificant amount very soon after, The load is, more. 
over, of an inductive nature (average power factor about 0:8), and а 


м 
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little reflection will show that under such circumstances the 
pressure fluctuations on the line must be very great. When the 
trains are on the pradients of the line, or starting from the termini, 
the motors must be worked at their proper ргевѕаге, as already 
indicated, апа the generators in the power station must, con- 
sequently, be excited to maintain this pressure on the lines during 
the periods of maximum load. Now at constant speed and exoitation 
the best three-phase generators of standard design have pressure 
rises of 14—16 per cent. from full load to no load at а power fastor 
of 08, depending upon the speed conditions, &c., while the et ap- 
down transformers will not regulate better than 4 per cent. under 
the same conditions. If a drop of 5 per cent. is allowed in the 
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Fic. 3.— COMPOUNDING CURVES FOR AN OVER COMPOUNDED 
THREE-PHASE GENERATOR OF THE REVOLVING FIELD TYPE 
WITH HEsvrLAND FIELD WINDING. 


trolley lines and feeders respectively, and an allowance of 3—5 per 
cent. made for variation in the speed of the engines from fall load to 
no load, depending upon the type, it follows that the line pressure 
might vary in places by some 30 per cent., there being a correspond- 
ing variation of the bus-bar pressure in the power station. 
This assumes, of course, that the generator excitation remains 
unaltered, which in general would be the case. Ав an example of 
the amount of the pressure variations met with in practice (in tbis 
case due to a single train little more than half the weight of the 
standard train) the observed pressure curve shown in fig. 4 (to be 
referred to later) should be noted. 
Such pressure variations are very objectionable, not only from the 
point of view of the motors, and of the lighting of the trains, but 
also on account of the additional stresses to which the insulation 
of the whole system is subjected. Fortunately, they need no longer 
occur, as the problem of compounding three-phase generators, not 
only with regard to the amount of the load current, but with regard 
to its power factor also, bas been completely solved. The new 
pattern of synchronous self-exciting revolving field generators * 
(standard machines with Heyland fteld winding) are a technical 
and commercial success, and the problem of keeping the pressure 
fluctuations, due to varying load and power factor, witbin reason- 
able limits, has been solved. In fig. 3 are given the compounding 
curves for a typical three-phase railway generator under the con- 
ditions of (a) a power factor of 100 per cent., and (b) a power factor 
of 10 per cent. at constant speed and excitation; the heavy over- 
compounding оп the inductive loads naturally constitutes a great 
advantage for work of the character under discussion. The amount 
of the over-compounding for a given power factor can be adjusted 
once and for all as readily as for the case of standard direct current 
railway generators. 

As the torque of the induction motor increases with the square 
of the pressure at its terminals, it follows that another way of 


getting over the above-mentioned difficulty, which arises in con- 


nection with the hauling of extra or emergency: loads over the 
steepest gradients of the lines, is evidently to increase the temporary 
rating of the motors by increasing the motor pressure on the 
gradients (and at starting) either by means of a booster carried on 
the train, or by changing the connections of the motor windings 
from star to mesh. In this way the overload capacity of the motors 
would certainly be considerably increased by an amount depending 
upon the saturation, increase in leakage, &c., of the motors. But 
for high-pressure motors such additional arrangements could not well 
be arranged for, while even for low-pressure motors they are not 
desirable, on account of the extra complication thereby brought 
about, and also because of the great increase in the iron losses of 
the motor and the smaller power factor. 

. From what has now been eaid, the quality of the starting per- 
formance of three-phase motors controlled by rotor resistances will 


be readily realised. A starting torque per motor equal to nearly - 


three times the normal full load torque is available for acceleration 
if necessary, provided the normal pressure is maintained at the 
motors, but it is accompanied by large losses in the rotor resiet- 
ances. Still larger torques can be obtained for quicker acceleration, 


* Bee the author's article on the subject in the Electrician for 
July 3rd and 10tb, 1903. i - 


if desired, by increasing the pressure on the motors, but the result 
is even greater total losses. Generally speaking, the power con- 
sumption of well-designed three-phase motors during the starting 
period, when employing rotor resistance control, is of the order of 
20 per cent. more than that required by the corresponding direct 
current motors, startiog under the same conditions, with the help 
of series-parallel control. This is for moderate accelerations—of 
about 6 in. per second per second; for very rapid acceleration, 
such as that often found with the latest lines of the (ö) class, the 
difference in favour of the direct current equipment is still more 
marked. The necessary acceleration can be obtained, but at great 
cost. | 

It must be pointed out, however, that the characteristic fluctua · 
tions of energy during the acceleration period, incidental to direct 
current equipments using series-parallel control, are not nearly so 
mirked in the case of the three-phase equipment using rheostatie 
control on account of the uniform acceleration, and this is of real 
value, because it has its effect оп the capacity of the sub-stations 
and on the comfort of the passengers. Figs. 4 and 5, relating to 
tasts carried out on the level on the 'Burgdorf-Thun and Liverpool 
„ Rail ways respectively, will serve to illustrate this 

oint. ' 

Oa the other hand, these tests serve to illustrate very well the 
difference between the performance of the two types of equipment 
as far as acceleration is concerned; whereas the direct-current 
equipment has а high initial acceleration, which falls off as the 
apeed increases, the acceleration with the three-phate equipment 
is nearly uniform throughout. Consequently, for tho same average 
acceleration, the distance travelled over in the same time is con- 
siderably greater with the former than with the latter equipment. 
For certain classes of work such high initial accelerations are a 
necessity, and if this is required with three-phase equipments 
rheostatic control of the motors is undoubtedly inferior to the 
method of tandem control referred to below. Large fluctuations їп 
the power supplied to the train are a neoessary accompaniment of 
very rapid initial accelerations. 

So much for the rheostatic control of three-phase railway 
motors; there remains to be considered the alternative to it 
already referred to, namely, tandem parallelcontrol. This method 
of controlling the speed of mechanically-connected three-phase 
motors was devised and put into actual use as far back as 1892by 
Messrs. Siemens & Halske“, but it was not until Messrs. Ganz em- 
ployed it on the Valtellina Railway in 1900 that it came to the 
front in connection with importsnt work. As usually arranged, the 
rotor of the secondary motor is in series with the rotor of the 
primary motor, the stator of the former being short-circuited at half 
speed, while that of the latter is, of course, directly on the lines. 


Fic. 4.—AccELERATION Тавт with EXPERIMENTAL ТВАІМ, 
BuncpoBrF-THux Raitway. 
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Fie. 5.—ACCELERATION TEST WITH EXPERIMENTAL TRAIN, 
LIVERPOOL OVERHEAD RAILWAY. 


Intermediate speed regulation is obtained with the help of resist- 
ances їп the stator of the secondary motor, although other inter- 
mediate speeds can be obtained without them by using special 
arrangements, such as arranging the mechanical connection of the 
two motors во that the speed of the one is greater than that of the 
other, or by the use of a different number of stator poles on the two 
motors, or by а combination of both methods; but such extensions 
of the original arrangement of tandem coupliny have not yet been 
utilised in practice. _ 

The tandem control of two mechanically connected three-phase 
motors which run at the same speed when in parallel is then 
analogous to the series - parallel control of direct-current motors, 
inasmuch as half speed can be obtained without the employment of 


— —— — — 


* The tandem, or cascade, or concatenation control of three- phase 
induction motors, аз it is variously called, was actually advised by 
Prof. Gorges, the chief electrician of this firm at the time. Those 
interested inthe theory and calculation of three-phase motors in 
tandem should refer to Dr. Breslauer's excellent little treatise on 
the subject, entitled Das Kreisdiagramm des Drehstrommotors und 
seine Anwendung auf die Kaskadenschaltung." 
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resistances, but tbe analogy does not extend beyond this, as a little 
consideration will show. The curves of fig. 6 illustrate what occurs 
when two such motors are in tandem; here the torque, current, 
efficiency, power fator, and slip curves are given (as functions of 
the load on the motors at constant pressure) for the case of two 
three-phase motors in tandem, snd (dotted) for one of them 
operating in the usual way at dovble the speed. It will be seen 
that the maximum torque that can be exerted by the two motors 
together in tandem is somevrhat lesa than the maximum torque 
which can be exerted by the one running alone; hence, as tbe 
speed is practically double in the latter case, it follows that the 
maximum output of the two motors iu tandem is about one quarter 
of that of the two motors when in parallel, constant lioe pressure 
being assumed in both cases. It will aleo be noticed that, for a given 
value of stator carrent (primary motor) the total torque exerted by 
the motors in tandem is considerably greater than the corresponding 
value for the casa of either motor working alone, aud, furtber, that 
both the efficiencies and power factor for а given torque are con- 
siderably worse—especially the power factor—when the motors 
are in tandem. These are the priacipal electrical characteristics 
of three-phase motors connected in tandem, end running at half 
synchronous speed, or rather a little below it. When running 
above this speed, the stator of the primary motor being still con- 
nected to the lines, the combination returns power to the lines, 
which is a matter which will be referred to later on. | 

If a given motor equipment has to operate when all the motors 
are in parallel at an output nearly corresponding to the maximum 
torque of the individual motors, and if, moreover, the motors have 
to give this same torque when in tandem, it is clear from fig. 6 that 


— 
— — 


TORQUE, ebase nt. SLIP. EFFICITAECY 4 POWER-FACTOR 


—— OUTPUT —— 
Fie. 6. — CHABACTEBISTIC CURVES FoR TureE-PHass Мотовѕ 
WHEN WORKING IN TANDEM AND SINGLY. 


a means for increasing the torque of the motors when in tandem 
will have to be provided. Thus, for instance, the stator windings of 
the primary motor could be mesh connected while in tandem, 
afterwards being in star, which would result in an increase of torque 
of 50 per cent. or thereabouts. А better arrangement, on account 
of the lesser complication, would be to increase the pressure during 
the period of tandem connection by means of a boosting trans- 
former on the car, or, if step-down tranformers are used in con- 
nection with tbe motors (as at Zossen), byireducing the transformation 
ratio of these.” But however it is done, it means additional 

On the other hand, if all the motors are not required when in 
p half of them running idle above half speed (except when 

ing), the double number of motors operating in tandem 
evidently gives а torque about equal to the maximum torque 
that can be exerted by half the number operating in parallel. 
This is, in fact, the Valtellina arrangement; here there are 
four motors of equal size per motor-car—namely, two 
primary (3,000/330-volt) motors and two secondary (330/330-volt) 
motors. The secondary or low-pressure motors are used only 
from standstill to half speed when accelerating, and from full 
speed to half speed when braking; during the rest of the time 
they are running idle, and, of course, out of circuit. Resistances 
are used in the rotors of the primary motors from half speed to 
full speed, and їп the stators of the secondary motors from 
standstill to half speed. With these arrangements, then, noauziliary 
apparatus is necessary for bringing up the torque of the four motors 
in tandem to nearly the same value as when the two motors are in 
parallel. 

Compared with the rheostatic control of. three-phase railway 
motors, it is evident that tandem-parallel control offers consider- 
able advantages from the point of view of rapid acceleration and 
economy; quite apart from the considerably diminished losses 
in the rheostats, an appreciable amount of energy can be returned 
to the lines during retardation. At Valtellina this is some 12 per 
cent. (watte per ton-mile basis), while, acoording to Messrs. Ganz, 
it would have been about 9 per cent. for the case of the inner 
circle on the Metropolitan District Railway. Of course, this 
regenerative action of three-phase motors can be taken advantage 
of, under certain circumstances, without using tandem control 
—the use of the latter merely makes it possible to do so under 
all circumstances. Thus, on Messrs. Brown, Boveri & Co.’s 
mountain lines, the cars coming down can run somewhat above 
eynchronous) speed for long periods, and thus help to brake 


* Dr. Reichel (of Messrs. Siemens & Halske), who bas done во 
much to make the work at Zossen a success, has worked out in 
detail several arrangements of this kind, with the object of in- 
creasing the torque of the motors when in tandem. The chief 
diffüculty is to reduce the number of connections, and to get simple 
arrangements of the same and of the controllers, especially when 
working with high-pressure motors. | i 


themselves by acting as generators. Bat in ordinary railway 
work, the amount of energy returned to the lines in this way 
would be very small without the tandem arrangement. With the 
help of the latter the braking occurs over a wide range and below 
fall speed. Thus, if the motors of a train running on the level 
at 50 miles per hour (synchronous speed) are switched into tandem 
connection, energy would be returned duriog the time taken to 
reduce the velocity of the train from 50 to 25 miles per hour. 

But the advantages of the tandem parallel control in being 
able to run at half speed without rheostatic losses, and in retura- 
ing power to the line during retardation, have to be paid for. 
In the first place, as already noted, both the effisiency and power 
factor, when ranning in tandem, are considerably worse than the 
corresponding values whea the motors are working in parallel. 
At Valtellina the full load efficiency of the primary motors is 
894 per cent., that of the secondary motors is 90 per cent., while 
the efficiency of the combination in tandem at half speed is 
80 per cent.; the power factors are respectively 924 per oent., 
94 per cent., and 774 per cent. At the light loads the values 
(especially those of the power factor) sare much worse. The 
reduced efficiency is due to the fact that for a given output ths 
total loss;in the two motors in tandem is about double the loss in 
one motor alone, the total loss in the primary motor being about 
double that inthe secondary motor when the two are in tandem. 
The reduced values for the power factor are due to the inductive 
character of the rotor circuit of the primary motor; the rotor 
current, instead of being practically in phase with the rotor pressure, 
is lagging oonsiderably behind it, because the rotor is now short- 
circuited on the rotor windings of the secondary motor, instead of 
being closed non-inductively. This is indeed the reason why the 
maximum torque of the two motors in tandem is so much less than 
that of the same two motors in parallel. 

The above-mentioned electrical disadvantages of the tandem 
control are inherent to the method, and independent of the manner 
in which it is carried out. They become very serious indeed at 
usual frequencies, it being doubtful, as a matter of fact, whether 
tandem parallel control is commercially practicable at frequencies 


much above 25 cycles. 
(To be continued.) " 


THE TESTING OF ELECTRIC GENERATORS BY AIR 
CALORIMETRY. 
BigMiNGHAM Locau SxcrioN.—Discussion December 16th, 1903, 
Dr. Вомркев (Vice-Chairman) presiding. 


Mn. Hunny LRA said that Prof. Threlfall had demonstrated the 
reliability and the accuracy of the Pitot tube. The Professor 


mentioned the difficulty of getting accurate measurements unless 


ко tube was put а good way off the entrance to-the main 
air duct. | 

Prof. THRELFALL: А 22-in. pipe, if I remember right, requires a 
distance of about 20 ft. 

Mr. LEa, continuing, said that in the case of water there were 
sometimes irregularities in the internal core of the pipe which 
produced a revolving vortex of water; by putting in а diaphragm, 
however, the rotation was destroyed. He would like to know if 
Prof. Threlfall, ia his experiments, had tried the effect of putting 
in a vertical division, or even two crossing each other at right 
angles, in order to destroy any rotating effect in the main air duct, 
due to the revolution of eitber the fan or the alternator. It was 
very satisfactory to note that Prof. Threlfall found there was no 
variation in the velocity distribution, if the velocity of the air 
stream changed as a whole. He would point out that Prof. 
Threlfall had made his calculations for the most part in the 
metrical measure, so that the electrical units were the only ones 


immediately intelligible to those unaccustomed to metric unite. 


With regard to gas engines running under light and heavy load, it 
passed his comprehension how such a load as had ben mentioned 
could be put on without greater loss. He supposed the loss would 
be a great deal more if the occurrence were not of so momentary a 
character; but he believed there was a very heavy loss at the turn 
of the stroke of any engine where the pressure on the piston at that 
period was excessively great. : 

Prof. BuRsTALL, who was invited to speak, said that, though 
previous investigators had discovered the distribution of flow, in & 
similar form to that which Prof. Threlfall recorded, and were also 
aware that part of the momentum was destroyed, yet they did not 
succeed in getting any results worth baving because they were not 
able to prove how much momentum was destroyed. He thought 
engineers were particularly indebted to Prof. Threlfall's skill as ^ 
physicist. At the same time that was perhaps a weakness, in the 
sense that the apparatus required an expert to handle it. He was 
afraid that in the hands of the majority of works engineers, with 
the best intentions in the world, the tests would not give results 
anywhere near the 3 per cent. mentioned by Prof. Threlfall Of 
course the accuracy of Prof. Threlfail's system depended upon two 
things. The thermometry could be done differentially by resistance 
thermometers with ап accuracy surpassing that of any of the other 
apparatus. But tbere was another method of measuring the volume 
of the air passing—rather more complex, but still effective. He 
(Prof. Burstall) had recently had occasion to devise an arrangement 
for measuring the air drawn into a gas engine of about 110 B. P., 
about 30,000 cb. ft. of air per hour, a comparatively small quan- 
tity, as compared with the amounts measured by Prof. Threlfall. 
He rejected the Pitot tube ав being too rough, but, on the other 
hand, а meter of tbe full capacity was impracticable. А large 
meter was, however, employed, and he had arranged, in the first 
place, to use it for calibrating three anemometers placed in series with 
it. The calibration could be carried out at different rates of flow | 
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up to 8,000 cb.ft. per hour, with an accuracy approaching 1 per 
cent. In order, then, to measure a current of 28,000 cb. ft., the 
three anemometers were put in parallel, and suitable arrange- 
ments made to ensure that the stream lines took exactly the seme 
directions when in parallel as when in series. One had then only to 
take three readings of the anemometers to get the flow. The 
avemometer method might be found even preferable to that of the 
Pitot tube. He was surprised to hear that the distribution of 
velocity was not affected by the velocity as а whole. With а 
changing velocity, say, from 3 ft. a second up to 60 or 80 ft., would 
the aama law bold throughout? Не would not be surprised to find 
that that law would only hold over a comparatively narrow range. 
The whole subject was one of extreme difficulty. In considering 
Prof. Threlfall'a resulte, they must remember that thie particular 
engine was of the scavenger type. Не would like to know if Prof. 
Threlfall found the same results in the non-scavenger type. The 
cylinder was much hotter at full load on the scavenger engine, when 
the displacer piston was about to pump the air in, and the fluid losses 
were reduced thereby. That was the reason,' probably, of a better 
result at full load than was obtained by subtracting the light load 
losses. The paper was во important that he thought he would use 
a modification of Prof. Threlfall’s method to determine the efficiencies 
of the whole of their plant at the new University buildings at 
Bournbrook. 

Mr. Grirrires asked for elucidation of the figures relating to 
the tests made with a two-cylinder tandem gas engine. The kilo- 
watts delivered by the engine were given as 338'0. Taking the 
total horse-power and subtracting the 70:00 absorbed in friction 
and pumping you got 447 B.H P., which in kilowatts would 
be 333, not 338:9. The latter figure was obtained by taking the 
88 03 efficiency and multiplying the mean power by it. 

Prof. THRELFALL said that be did not want to insist too much on 
his answer, because the question needed consideration. The first 
figure 338:9 was based simply and entirely on the mecbanical 
efficiency figure of 86:5 per cent., which was obtained by the engine 
indicator at no load and fulllcad. It was only necessary to have 
one efficiency, either the electrical efficiency uf the dynamo or the 
mechanical efficiency of the engine. The observations given in the 
paper were the result of distinct teste. 

Mr. N. Lrxpsay Forster asked whether Prof. Threlfall saw any 
pro of arranging some standard form of Pitot tube which might 
result in its becoming a commercial instrument of accuracy and 
suitable for practical work. As to the gas engine question, it seemed 
to rest between, say, a Belliss on the one hand and a Willans on the 
other. It appeared to him that the gas engine would more nearly 
approach the condition in which the losses were constant than the 
steam engine. 

Dr. D. K. Моввів referred to the method of testing large gas 
engines by Mesers. Kórting Bros. The load was obtained by coup- 
lig а field magnet system direct te the gas engine shaft, and this 
revolved-in a water-cooled cast-iron shell, in which eddy currents 
were induced. The load was thus regulated by tbe magnet excita- 
tion, and was measured by the rise of temperature of the cooling 
water. He called attention to the considerable time for which it 
was neceesary to continue Prof. Threlfall’s tect in order to obtain а 
steady temperature, owing to the large thermal capacity of the 
machine under test, This would, no doubt, offer no serious difficulty 
in the case of a test, such as Prof. Threlfall described, but he would 
like to suggest that perhaps the thermal capacity of the machine 
might actually be made use of in the case of completely enclosed 
motors. Could not this be conveniently tested by measuring the 
rise of temperature of the winding and other parts of the motor, and 
directing attention particularly to the rate of rise at tbe time when 
the normal full load temperature condition had been attained. This 
rate of rise could be reproduced artificially by supplying heat elec- 
trically inside the motor at suitable poiuts, and the amount of the 
losses thus measured by electrical instruments. He asked whether 
Prof. Threlfall considered that the generator in ин test was under 
normal full load conditions as regards temperature. 

Mr. A. H. Bars said there would naturally be some vibration in 
a building when testing a Jarge alternator. Were means taken to 
prevent the communication of that vibration to the water in the 
gauge tubes ? 

Mr. A. M. Тлугок, discussing the loss of heat, said there was pro- 
bably more getting out than they were awareof. At present there 
was а great difficulty in making a test of an alternator connected 
with an engine in situ, and undoubtedly Prof. Threlfall supplied 
them with a test wich gave all the normal conditions of ruuning. 
He thought most mechanical engineers would prefer to deal with 
the indicator diagram to undertaking air measurement, which was 
to some extent groping in the dark. 

Dr. W. E. SuMPNER expressed much appreciation of the great 
skill shown by Prof. Threlfall in his experiments. In reference to 
the radiation of energy, Prof. Threlfall assumed that no energy 
was radiated from the dynamo. Long before Hertz's experiments 
Prof. Fitzgerald showed that radiation would not take place under 
ordinary conditions unless the frequency of the currents was over 
10 millions a second. One thing about this test was that it could 
be carried on without interfering with the ordinary operations of 
the alternator in avy way, and he regarded it as one suitable for 
the user of a dynamo rather than for the maker. Although it was 
true the observations only took 10 minutes to obtain, yet 
there was а large amount to settle up before gettirg them, and he 
thought it was a test not at all suitable for the contractor's works, 
but a most valuable method apart from that. It was the only 
method in which you could apply the Hopkinson principle to the 
large coupled engine, and measure the loss at full load in such а 
case. There were methods, of course, of measuring the loss at light 
load by using the energy of the fly-wheel, and measuring the loss 
by diminution of the speed. He was in agreement with those who 
were sceptical] of ite practical use, He was afraid the ordinary 


maker of dynamos would not be prepared to get the apparatus and 
spend the time necessary in fitting it up, in order to measure the 
difference of pressure. Like Dr. Morris he would like some 
enlightenment as to the time it took to get а steady state of 
temperature in these measurements. As to the unexplained iron 
losses at full load of 4 xw., that was due possibly to the distortion 
of the field. 

Prof. THRELFALL, in reply, said th^y did not ase diaphragms as 
suggested by Mr. Lea; he questioned their value because they had 
not the same whirling motion to be cured. They had put in 
mosquito netting, and in that way a standard form of distribution 
could be obtained with regular results. As to the ure of the 
metrical measure, he would point out the Board of Trade unit wasa 
metrical unit, and the only one which we could be considered to 
have in England. With regard to engine efficiency, and the actual 
pressure on the bearings and crank-pin, they must all thoroughly 
agree with what had been said, but he thought thev were too apt to 
confuse a great stress with a great loss of work. There was a great 
stress, but the distances through which the parts moved under that 
great pressure were small, so that the actual expenditure of energy 
might be very small. Plus and minus 3 per cent. gave the maximum 
limits within which it was possible to assess the pressure, he thought. 
The indicator was not an accurate instrument— very far from it. 
He believed they had got out of it everything it would give them, 
but it was not sufficiently precise. Replying to Prof. Burstall, 
the writer of the paper paid a high tribute to the work of Heenan 
and Gilbert. As to what had been said regarding the difficulties 
of the test and the delicacy of the instrument employed, he 
would use an instrument called a stream gauge for general 
use in producer gas work. (Prof. Threlfall showed the gauge.) 
All that was necessary to determine.tbe quantity of air flowing 
through the pipe was to take & reading from the instrument and 
multiply it by the constant. Prof. Burstall asked within what 
limits it was proved that the distribution remained constant. ТЬе 
limits he had tested were between 500 and 3,000 ft. per second. 
He had been interested to hear what Dr. Morris had said about the 
thermal capacity of the machine under teet. The length of time 
which was required for the temperature to become steady depended 
upon circumstances, They used to think five or six hours a reason- 
able time, but the engine was not running to waste throughout that 
period. He was sure anyone who would give the test a trial would 
find it far less difficult than was anticipated. The fly-wheel method 
of testing the efficiency would give quickly an approximate result, 
but it would not give results anything like as close as those he had 
shown. The cause of the extra loss had already been considered 
(in London) as due to want of lamination in the field magnets. 


THE LOCALISATION OF BREAKS IN 
SUBMARINE CABLES. 


By A. DAVIDSON. 


THERE is now ample experimental and practical proof that 
the general formula— 


ЕР 
R, Mr, — R, e 
Me. E V. 
gives, with considerable accuracy, the correct resistance from 
the testing station to the break under the usual well-defined 
conditions. The mest striking difference between the 


particular formule arrived at experimentally lies in the 
values assigned to the exponent p, viz. :— 


= 


Kennelly'a exponent РР in: 2 
Rymer Jones's „ vs m s 12 
Schaefer's к КР T ae cl 


while Cann’s formula corresponds closely to the exponent 1:5. 
Putting the general formula into the more convenient 


form— 
MTM PS 
„ = B — d vA 
r R, ( N "P" 
where d = R, — n, e, = n c R. = lower reading, we 
arrive at the following simple formule : 
If n = 2 
Kennelly  .., р = 2 ror — 244. 
Rymer Jones pa 12 rak — 128d. 
Schaefer pals т=н — 142, 
Cann ert p sit гд С = R, = 1'7 d, 
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If n — 4 
Kennelly... р = & = В — d. 
Rymer Jones pco 12 X A в — 46d 
Schaefer p=13 ac = m — 52 4. 
Cann p = Y5 z = в — ‘66d. 


The minus quantity is in each case the deduction for 
©“ end resistance.” Using currents in the ratio 4, 2 and 1, 
uiis pairs are obtained and the three results check each 
other. | 

So far ая the writer's experience with actual testa to breaks 
goes the Kennelly exponent appears to be rather great, or, 
in other words, the deduction for end resistance is too large. 
The Rymer Jones and Schaefer exponents give the most 
correct results, as will be seen from the following typical 
results to an actual break. 

With currents in the proportion 4, 2 and 1, the observed 

figures were 4,396, 4,451, 4,555, and the value 


of z :— 
Kennelly... .... 4,297 4,266 4,201 Mean 4,235 
Rymer Jones ... 4,928 4,826 4318 „ 4,322 
Schaefer ... 4,318 4,818 4,308 „ 4,311 
Cann . 4,291 4,808 4,974 „ 4,289 
The correct OR to the break was 4,316 ohms. 


As all stations of importance are now supplied with 
duplex apparatus, break tests to false zero are greatly 
facilitated by balancing with the artificial lines, afterwards 
checking the resistances obtained by means of the Wheat- 
stone bridge. Ё | 

It is hoped that the foregoing simple formulz will supple- 
ment Mr. Raymond Barker's interesting and timely article 
on this most important matter. 


SHOP MANAGEMENT. 
Bu C. W. HILL. 


AT the recent Saratoga meeting of the American Institute of 


Mechanical Engineers, a paper, having the above title, was 


presented by Mr. F. W. Taylor, of Philadelphia. | 

The paper is hardly во comprehensive as the title, being 
really restricted to one branch of shop management, although 
certainly ап important one, namely, organisation of -labour 
with а view to maximum productivity. The principles on 
which Mr. Taylor works, and which he has had in practice 
for many years as manager of the Midvale steel works and 
other works, consist in a differential or premium system of 
remuneration, under which the faster a man works the bigger 
price he receives per job: a pre-determined © daily task ” for 
each man, which must be completed before he leaves: and a 
scientific method of time study, which enables the time which 
a job should take, to be estimated with accuracy. 

The paper is a long one, much too long to reproduce in 
full in these pages. The author commences by drawing 
attention to the great unevenness or lack of uniformity 
shown even in the best works, in the development of the 
several elements which together constitute what is called the 
management, and also to the lack of apparent relation 
between good shop management and the payment of divi- 
dends. | | 

The following, while rather an extreme case, is given as а 
fairly typical illustration of the unevenness of management. 
It became desirable to combine two rival manufactories of 
chemicals. The great obstacle to this combination, how- 
ever; and one which for several years had proved insur- 
mountable, was that the two men (each of whom occupied 
the position of owner and manager of his company) 
thoroughly despised one another. One of these men bad 
risen to the top of his works, through the office at the 
commercial end, and the other had originally been a work- 
man in the factory. Each one was sure that the other was a 
fool, if not worse. When their works were finally combined, 
it was found that each was right in his judgment of the other 
in a certain way. Comparison of their books showed that 
the manufacturer was producing his chemicals more than 
40 per cent. cheaper than his rival, while the business man 
made up the difference by insisting upon maintaining the 
highest quality, and by his superiority in selling, buying and 


4 


the management of the commercial side of the business. 
The combination of tlie two, however, finally resulted in 
mutual respect, and in saving the 40 per cent. formerly lost by 
each man. | 

Another fact which has struck the author as most note- 
worthy, is that there is no apparent relation in many, if not 
most cases, between good shop management and the success 
or failure of the company, many unsuccessful companies 
having good shop management, while fhe reverse is true of 
many which pay large dividends. It is an interesting fact 
that in several of the largest and most important classes of 
industries in the United States, shop practice is still 20 to 30 
years behind what might be called modern management. Not 
only is no attempt, made by them to do tonnage or piecework, 
but the oldest of old-fashioned day work is still in vogue, in 
which one overworked foreman manages the men, und the 
workmen are still herded in classes, all of those in a class 
being paid the same wages, regardless of efficiency. — : 

The paper is written mainly with the object of advocating 
high wages and low labour cost as the foundation of the best 
management, of pointing out the general principles which 
render it possible to maintain these conditions even under 
the most trying circumstances, and of indicating the various 
steps which the author thinks should be taken in changing 


from a poor system to the better types of management. 


The author has found, after making many mistakes above 
and below the proper mark, that to get the maximum output 
for ordinary shop work, requiring neither special brains, very 
close application, skill. nor extra hard work, such, for 
instance, as the more ordinary kinds of routine machine-shop 
work, it is necessary to pay about 30 per cent. more than the 
average. For ordinary day labour requiring little brains or 
special skill, but calling for strength, severe bodily exertion 
and fatigue, it is neceasary to pay from 50 per cent. to 
60 per cent. above the average. For work requiring special 
skill or brains, coupled with close application, but without 
severe bodily exertion, such as the more difficult and delicate 
machinists’ work, from 70 per cent. to 80 per cent. beyond 
the average. And for work requiring skill, brains, close 
application, trying and severe bodily exertion—sucb, for 
instance, as that involved in running a well-run steam 
hammer, doing miscellaneous work—from 80 per cent. to 
100 per cent. above the average. 

There are plenty of good men ready to do their best for the 
above percentages of increase, but if the endeavour is made 
to get the right man to work at this maximum for less than 
the above increase, it will be found that most of them will 
prefer their old rate of speed with the lower pay. After 
trying high-speed piecework for a while, they will, one after 
another, throw up their jobs and return to the old day-work 
conditions. Men will not work at their best unless assured 
of a good liberal increase, which must be permanent, | 

Of the two well-known systems of remuneration, the 
differential ** piece-rate system and the premium plan, the 
author rather favours the former, which is natural, as it is his 
own invention. | 

The premium plan, originated by Messrs. Towne & Halsey, 
eonsists in recording the quickest time in which a job has 
been done, and fixing this as the standard. If the workman 
succeeds in doing the job in a shorter time, he is still paid 
the same wages per hour for the time he works on the job, 
and in addition is given a premium for having worked faster, 
consisting of from one-quarter to one-half the difference 
between the wages earned and wages originally paid when 
the job was done in standard time, Mr. Halsey recom- 
inends the payment of one-third the difference as the best 
premium for most cases. The difference between this 
system and ordinary piecework, is that the workman 
on the latter system gets the whole difference between 
the actual time of a job and the standard time, while 
under the Halsey plan he gets only a fraction of this 
difference. This system is successful because it diminishes 
soldiering, and this rests entirely upon the fact that since the 
workman only receives, say, one-third of the increase in pay 
that he. would get under corresponding conditions of piece- 
work, there is not the same temptation for the employer to 
cut prices. On the other hand, the tendency of the man to 
soldier on new work which is started and on such portions as 
are still done on daywork, is even greater under the 
Halsey plan than under piecework. To illustrate: work- 
men, like the rest of mankind, are more strongly influ- 
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enced by object lessons than] by, theories. The! effect 
on men of:; such an, object’: lesson as the; following 
will be apparent. Suppose that two men are at work by the 
day and receive the same pay, say, 20 centa per hour, Smart 
and Honest. Each of these men is given a new piece of 
work, which can be done in one hour. Smart does his job 
in 4 hours (and it is by no means unusual for a: man to 
са to this extent). Honest does his in 14 hours. Now, 
when these two jobs start on this basis under the premium 
plan, and are ultimately done in one hour each, Smart 
receives for his job 20 cents per hour, plus a premium of 
20 cents, or a total of 40 cents ; Honest receives for his job 
20 cents per bour, plus a premium of 8} cents, or a total of 
234 cents. Most of the men in the shop will follow the 


example of Smart, rather than that of Honest, and will goldier 


to the extent of 800 or 400 per cent., if allowed to do so. 

The differential piece rate system was very fully described 
by the author in a paper read by him in 1895. It consists 
briefly in offering two different rates for the same job, a high 
price per piece, in case the work is finished in the shortest 
possible time and in perfect condition, and a low price, if it 
takes a longer time to do the job or if there are imperfections 
in the work. This is directly opposed to the ordinary plan 
of piecework, in which the wages of the workmen are reduced 
when they increase their productivity. As an example of the 
economy of paying high wages under the differential piece- 
rate system, particulars of cost of production of a certain 
lathe per day are given. Working under ordinary piece- 
work, the turner's wages were $2.50 per dey. The machine 
cost was $3.37 per day, making the total cost $5.87. Five 
pieces were produced, the cost per piece being thus $1.17. 
Under the differential piece-rate system on the same work, 
the turner’s wages were $3.50, machine cost $3.37 as before, 
making the total cost per day $6.87, and 10 pieces were 
produced, the cost per piece thus coming out at 69 cents, 
against the previous $1.17. 


(To be concluded.) 


PUBLISHED SPECIFICATIONS 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 


YNCHRONISING Devices, E. A. Сагоіап. 
November 26th. 
Evsectric Rock DRILLS. 
November 26th. 
ELkcTRICAL TRANSFORMERS. E. A. Carolan. (General Electrio Co.) 25,047. 

November 26th. 
ELECTRICAL TRANSFORMERS. 
November 20th. 
аа а E. A. Carolan. (General Electric Со.) 26,050. Novem- 
r 26th. | 
AUTOMATICALLY MoviNG THE Points ОР Tramway LINES, APPLICABLE ALSO TO 
SWITCHES ON TROLLEY Wires FoR ELxCTRIC RAILWA LBS. A. King. 26,104, 
November 27th. 
ELECTRICAL Connectors. E. A. Carolan, (General Electric Co) 96,875 
November 29th. 


INSULATION or ELECTRICAL SwircHES. E. A. Carolan. (General Eleotric Co.) 
26,876. November 29th. 


(General Electiio Co.) 26,048. 
E. A. Carolan. (General Electric Co.) 26,045. 
E. A. Carolan. 


(General Electric Co.) 926,048. 


Maonetic CLvUTCHES. E. A. Carolan. (General Eleotrio Co.) 26,379. Novem- 


ber 29th. 


ELECTRIC CONTROLLERS. 26,381. 
November 29th. 


pre кри E. A. Carolan. (General Flectrio Co.) 26,382. Novem- 
T 29th. 


ELECTRIC Авс LAurs. E. A. Carolan. (General Electric Co.) 26,885. Novem- 
ber z9th. 


ELECTRICALLY-OPERATED RAILWAY OR TRAM-RAIL Point SHIFTERS AND THE LIKE, 
C. A. Meatchem. 26,445. December lst. 

BECONDARY ELECTRIC BATTERIES. E. C. McKinnon. 26,448. December 1st. 

MEASUREMENT OF ELECTRICAL ENERGY, H. H. Lake. 26,678. December 8rd. 


ELECTRICAL APPLIANCES FOR CONTROLLING AND LIGHTING Gas BURNERS. H. L. 
Down. (C. Fr. zen.) 26,694. December 2ed. 
ELECTRIC Locomotives. J. Swinburne. 96,717. December 4tb. 


ELECTRIC PowkR TRANSMITTERS FOR Sewing MachixkS. J. Rosenberger, 
27,069. December 9th. 


E. A. Carolan. (General Electric Co.) 


BSraBkiNG PLUGS ror ExrLogioN  EwNcGiNES, C. J. Ramoneda. 27,150. 
December 9th. 
Соч OPERATED APPARATUS FOR ADMINISTERING ELECTRIC BHOCKS, W. C. 


Hawkes, F. Mouflct, and T. E. Taylor. 27,475. 


Anc ExrixGUIuUnNG Devices. E. A, Carolan, (General Electric Co.) 27,762. 
December 16th. 

Fonwine Cois коң Dyvauo-Erkcrnio MACHINES. 
Electric Co). 27,754. 

(Сохто Systems кон BreARCH-rLI eT Progkecrons, H. A. Carolan, (Gener 

_-. Кесе (o.) 27,799. December (th, ас. Е Е 


E. A. Carolan. (General 


ELEOrRIO CONDENSERS. 
December 16th. 


PoTENTIAL InDIcATORB ror Нон VoLTAGB ELEcTRIO Circuits. E. A. Carolan. 
(General Eleotric Co.) 27,766. December 16th. 


ELxCrRIC Lamp HoLDERS. A. D. Smith. 27,888. December Tth, 
ELECTRIC [IGNITION APPARATUS FOR INTERNAL COMBUSTION ENOINEB. M. Pognon. 
47,897. December 17th. 


REGULATION or EvLectric Morons. Vickers, Sons & Maxim, Ltd., and A. D. 
Williamson. 48,414. December Mrd. 


Raitway ELECTRIC Signa Systems, A.J. Boult, (Huff.) 28,7602. December 80th. 
ELECTRICAL MEASURING INsrRUMENTS. R. Appleyard. 28,948. December 81st. 


ELECruic ELEvATORS OR Lirts. G. М. Bremner. 19,647. September 8th. 


Рогкк og ELECTRODES OF ELECTROLYTIC APPARATUS. G. J. Atkins. 21,021. . 
September 26th. 


Evectric Merer. Е. В. Halsey. 21,969. October 9th. 


Lirg GuARDS ғов ELECTRIC Cars. E. M. Munro, Н, Brecknell and Н. I. Rogers 
22,024. October 10th. 


ELECTROLYTIC DECOMPOSITION OF ALKALINE Сніовіркв. J. D. Gilmour. 99,185. 
October 11th. 


INSULATING MATERIAL FoR ELECTRICAL PyRroskR. H, Sefton-Jones. (Isola 
Werke A. G., in Oerlikon.) 28,248. October 24th. 


ALTERNATING CURRENT DyNAMOMETHIC APPARATUS. G. Winter and F. Eich- 
berg. 28,288. October 24th. 


TrLEPHONING OR TELEGRAPHING TO OR FROM A RAILWAY VEHICLE. J. Edgar 
28,888. October 27th. 


ELECTRICALLY-ACTUATBD MvsicaL INSTRUMENTS. W. K. L. Dickson. 23,566. 
October 28th. 


due ue T&LEoRAPHY. F. W. Hesse and E. 8. Heurtley. 923,812. October 
st. 


Exvectric Fuses. W. B. Esson. 94,148. November 4th. 
ELzcTBSi0 Fuses. W. B. Esson. 94,149. November 4th. 


TROULEY-COLLECTORS EMPLOYED IN OVERHEAD ELzecrBiC Traction. W. E. 
Rowlands. 24,192. November 6th. 


SwitcH LAMPHOLDERS FOR INCANDESCENT ELECTRIC LAMPS AND THE LIKE. 
J. Hewett. 24,205. November Sth. 


TE8TING Exvectric Lamps. R. P. Wilson and G. G. M. Hardingham. 94,826. 
November 6th. 


ELECTRIC INCANDESCENT Lamps. F. Е. W. Bowen. 94,828. November 6th. 


TELEPHONE Party Ілме SYSTEM ON TELEPHONE EXCHANGES WOoRKING ом 
CENTRAL BATTERY System. H. Oppenheimer. (Actiengeselischaft Mix and 
Genest.) 24,576. November 10th. 


DETECTION or FAULTS IN THE CONDUCTORS OF ELECTRIO TRACTION BysTEMS. 
B. Z. de Ferranti. 24,648. November 10th. 


к N E. A. Carolan. (General Electrio Co.) 24,709. Novem- 
T 


E. A. Carolan. (General Eleotrio Co.) 27,782. 


ELECTRICAL TRANsronMEns. A. F. Berry and The British Electrio Transformer 
Manufacturing Co., Led. 24,772. November llth.’ 


ELECTRICAL Cur-ours AND REGULATORS AND THEIR APPLICATION, H. Leitner 
and R. М, Lucas. 25,216. November 17th. 


PHASE MODIFIERS AND Systems ОР ELECTRICAL DISTRIBUTION. E. A. Cerolan 
(General Electio Co.) 25,906. November 25th. 
KLERCTrRIC Train Controt Systems. E. A. Carolan. 
26,089. November 26th. 

TROLLEY Pores ғов ELECTRIC RajLwAYvs, E. A. Carolan. (General Electric 
Co.) 26,051. November 26th. 

ELECTRIC RECORDING INSTRUMENTS, E. A. Carolan. (General Electrio Co.) 
26,647. December 3rd. 

ELECTRIC Licht PEXDANTs. W. Kemp. 26,785. December 4th. 

ELECTRIC INCANDESCENT LAMPS AND COLLARS FOR THE SAME. N. Cleminson. 
26,818. December 5th. 

JUNCTION FroG PLATES FOR USE ON THE OVERHEAD System OF ELECTRIC 
Tramways. D. B. Foster. 26,906. December 6th. 

SwITCHING MECHANISM APPLICABLE FOR INTERCOMMUNICATION TELEPHONE 
Systems. M. Byng and G. L. Anders. 26,917. December 6th. 

Evectnricity Meters. W. E. Evans. (Allgemeine Electricitate Gesellschaft. 
27,161. December 9th. 

Rorary Evectric Contacts ғов HiGH-Tension Circuits. F. C. Blake. 27,282. 
December 10th. 

RELEE нае SIGNALLING. Н. H. Lake. (J. S. Stone.) 27,258. Decem- 

ег > 

BELECTIVE ELECTRIC BIGNALLING. H. H. Lake. (J. S. Stone.) $7,272. Decem- 
ber 10th. 

AwxPLIFYING ErLrcrRo-MaoNETIC SIGNAL. Waves. H. H. Lake. (J. S. Stone.) 
271,295. December lìith. 

CoNTROL oF Ёткстао Motors on ELECTRIC RarLway Cars. Siemens Bros. and 
Co. Ltd. F. Lydall and A. M. Duke. 27,619. December let. 


ELECTRIC Ianition DEVICES Pon ExrLosiox Motors, P. V. A. Thezard. 27,628, 
December 15th. 


(General Electrio Co. 


^ GaLvanic CELL. G. Pearson and L. Fielder. 27,878. December 11th. 


MEANS FOR TRANSMITTING AND REcEK)1viNG ELECrnIC Siagnats. Н. H. Lake. 
(J. 8. Stone.) 27,789. December 16th. 


METHOD oF TRANSMITTING AND RECEIVING ELECTRICAL SIGNALS. H. H. Lake. 
(J. S. Stone.) 47,742. December 16th. 


DETERMINING THE DIRECTION OF MAGNETIC Waves, H. H. Lake. (J. 8. Stone. 
27,746. December 16th. 

BEARINGS FOR ELECTRIC OR OTHER MEASURING INSTRUMENTS. 
(General Fiectric Co.) 27,753. December 16th. 


Evectric Fvrnaces oR MvrrLES, E. A, Carolan. (General Electric Co.) 
27,755. December 16th. 


ELECTRIC Cur.ovrs E. A. Carolan. 
December 16th. 


ELECTRIC CONDENSERS. E. A. Carolan. (General Electric Co.) 97,768. Decem- 
ber 16th. 

Systems or ELECTRIC PHaskE TRANSFORMATION. Е. A. Carolan. 
Electric Co.) 27,764. December 16th. 


ELECTRIC PHASE INDICATING INSTRUMENTS, E. A. Carolan. (General Electr 
Co.) 27,765. December 16th. 


Evectric RugosTAT Switcues. E. A. Carolan. (General Electric Co.) 27, 769. 
December 16th. 


ELECTRO-MAGNETIC Locks FOR AUTOMATIC ELRCTRIC Circuit BREAKERS. E. А, 
Carolan. (General Electric Co.) 27,711. December 1600. 


ELECTRIC REGULATORS. E. A. Carolan. (General “Electric Co.) , Ja. 
December 16th. 


DETERMINING THE DtrectTION oF ELEcTRIC Waves, H. Н Lake. J. B. Stone. 
27,181. December 16th. 


ELECTRODE FOR GaLvanic CELLS, G. Pearson and L. Fielder. 27,874. 
December 11th. 


AtTOMATIO МҮМ ЕМ AND REVERSE CrRRENT Сїассїт BngAxERs. B. 
Thomas and E. Thomas. 295,801. December 28rd. 


ELTCTRIC SWITCHES. H. Leitner and R. N. Lucas. 28,486. December 24th. 

TROLLEY Poles ок ELECTRIC TraMcars AND THE Like. C. R. F. Hommel an 
R. J. Hommel. 24,510. November 21th. 

CONDUCTORS OR OSCILLATORS FOR USE IN ELECTRICAL WIRELESS TELEGRAFHY. 
H. H. Lake. (J.B. Stone.) 28,552. December Hth. 

PROTECTING ELECTRIC CARLES FROM тне Errrcrs ок CURRENT SURGINGS, 

VW. D. B. Duddell and C. P. Sparks, 28,628, December yth, 


E. A. Carolan, 
(General Electric Co.) 27,761. 
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trical science, really laid the foundation of all subsequent 
advances. Next, the science of telegraphy being firmly 
established, ‘electric lighting and power came to the front, and, 
for a time, practically monopolised the activities of electricians, 
Electric traction followed, and now bids fair to become 
by far the most prominent individual branch of electrical 


industry, though the rapidly-growing importance of electro- 


chemistry and electro-metallurgy may soon render these 
subjecta, which, like all the others, date from the beginning 
of the last century, commercially pre-eminent. | 
Again, each branch of the industry is subject to minor 
waves of its own; thus, in electric traction, there have been 
waves of trolley systems, of underground conduits, of storage 
battery traction, of tube railways, and so on. But not one of 
these is comparable in magnitude with the enormous waves 
which appear to be at hand—the electrification of, first, 
suburban, and afterwards, main line, railways. The former, 
indeed, is upon us already ; the latter, which raises very 


different problems, appears likely to attain to канон 


importanoe at no distant date. 

It seemed as if the methods in vogue up till now for 
the electrical operation of suburban railways were likely to 
endure, quite irrespective of the means that might be 
adopted in the future for the conversion of main lines to 
electrical traction ; that is to say, that direct current at 
voltages of 600 or 700, conveyed to the trains by means 
of conductor rails, would continue to be alone employed 
for this purpose But the advent of the successful 
single-phase alternating current motor has brought this 
matter once more into the field of discussion. Will the 
direct current system be able to compete with the alter- 
nating under the new conditions, even for suburban railway 
working ? 

So long as the direct-current motor was the only 
practicable motor for the purpose—for which it was, more- 
over, во extremely well-fitted—the third rail, апа possibly the 
fourth, was & necessary evil ; for the direct-current motor did 
not admit of pressures very much higher than those in use 
at present, and the trolley wire was totally unfitted for sup- 
plying the large currents called for by high accelerations 
and heavy loads. The third rail being thus compulsory, 
the pressure could not even be raised to the maximum for 
which the D.c. motor could be made, owing to the danger 
thereby entailed to human life and limb—a danger not by 


any means absent under. existing conditions, but quite 
© 
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intolerable at pressures of 1,000 volts or more. With the 
use of alternating current, however, pressures of 10,000 
volts and upwards on the working conductor become possible, 
at once allowing of the use of an overhead conductor, and 
compelling it to be placed out of reach. 

Directly it becomes possible to use an overhead conductor 
of small dimensions, numerous difficulties inherent to the 
third-rail system at once disappear. Thus the trouble at 
crossings—witness the short circuits which have so frequently 
taken place at these points on existing third-rail systems— 
will be abolished ; the trains will be fitted with sliding bow 
collectors instead of trolley wheels, and will run freely in 
either direction at junctions, without possibility of the trolley 
taking the wrong line and coming to grief. Again, the 
formation of frozen sleet on the working surface of the third 
rail, which has given so much trouble in America, will be 
avoided. Repairs to the permanent way can be carried on 
at all times without fear of contact with, or interruption of, 
live conductors. The track will be harmless to man and 
beast, and electrolytic troubles will not arise. There will 
be no difficulty in fixing the working conductor at a 
uniform height on all railways using the system, and 


there should be little difficulty in arranging for inter- 


changeability of rolling stock. Experience on the Valtellina 
Railway shows that it will be possible to utilise the overhead 
conductor in tunnels—if this can be done with two con- 
ductors at 3,C00 volts difference of potential, how much 
more easily with only one! As for the supply of power to 
the line, it is obvious that the simple transformation of 
alternating current is much more efficient and less expensive 
than the conversion of three-phase into direct current by 
means of running machinery, which entails the presence of 
attendants in the sub-stations ; moreover, in most cases of 
suburban railways there would be no need of transformation 
at all, the current being supplied direct to the working con- 
ductor at high pressure. It must be admitted that trans- 
mission of power by single-phase current is less economical 
of copper than with three-phase current; this, however, in 
the case of heavily-worked suburban lines, is only apparently 
an objection, for the main transmission could still be three- 
phase, and the distribution two-phase—one phase to each 
track. 

Ав for the inductive drop in the rails used as return 
circuit, taking account of the high pressure of the working 
conductor and the correspondingly small current, there need 
be no trouble on this score, and in any event the case is far 
less difficult to deal with than that of the direct-current 
system with ita liability to electrolytie troubles. 

Having regard to these and other similar considerations, 
it seems clear that on almost every count the alternating- 
current system possesses points of advantage over the direct- 
current system; the only, but apparently insuperable, 
obstacle to its adoption was the lack of a suitable 
single-phase motor, and as we pointed out some weeks 
ago, this want has now been filled. On the other 
hand, the excellent results obtained by Mr. P. V. McMahon 
on the three-wire D.C. system, an account of which is con- 
cluded in this issue, cannot be ignored. We anticipate, 
therefore, that a new battle between the systems—a.c. versus 
D. C.—is now approaching; it will be the duty of electric 
railway engineers to weigh most carefully the respective 
merits of the combatants—and may the fittest survive 


que Edad Mn. F. J. RowaN never writes on 
of technical subjects other than well, and in 

Steam Generatio. hig article on the science of steam raising, 
which appears in Cassier's Magazine, he advances many 
pointe of interest. Mr. Rowan is, we believe, an upholder 
of water-tube boilers, in principle, at least, and looks upon 
shell boilers as mere growths from the kettle. He regards 
steam generation as a combination of several processes :— 
(a) Combustion, (5) Heat Transmission, (c) Steam Gene- 
ration. A comprehensive view of the whole subject must, 
therefore, be taken. 

As regards the first, he points out how the direct 
radiation of ‘heat from the glowing fuel, or the actual 
contact of flame with the water-cooled surfaces of the boiler, 
has always been looked on as essential, with the result 
that frequently the too speedy cooling of the burning gases 
has resulted in extinguishing the flame. He pays a tribute to 
the labours of men like the late C. Wye Williams. The 
result of such labours has been that better efficiency of combus- 
tion has been secured, but the author enters a protest against 
this being taken as the sole measure of the efficiency of a 
boiler, for so much depends on the size of a boiler, and one 
cannot go to excessive sizes and costa in order to secure the last 
unit per cent. of possible efficiency. We must aim to secure 
the highest possible temperature in the furnace, во as to get 
the best rate of heat transmission, and the waste gases must 
be at the lowest practicable temperature, to which end 
combustion must be carried out with a minimum of air. 

The author illustrates his meaning by figures for carbon 
and for petroleum, and by а diagram. Їп this and in the 
figures an error has crept into the theoretical minimum of. 
air reqnired per pound of oil. It should be one half, or 
thereabouts, greater than the figure given. The intensity of 
draught has much to do with the size of a boiler. Mr. Rowan 
throws out а suggestion which, though not new, is still а 
novelty. Не considers that sooner or later fuel will be 
burned under pressure greater than atmospheric pressure. By 
doing this, and even only doing it so that the initial volume 
remained constant, we might secure higher temperatures than 
we now do, because the specific heat of gases is less at 
constant volume than at the constant pressure associated 
with atmospheric combustion. In the gas engine com- 
bustion does occur under pressure, but the system has yet 
to be applied to steam boiler work. Ordinary combustion 
carried on at 2 atmospheres pressure would result in an 
addition of 715° F. to the temperature, and a further 493° 
would result at 3 atmospheres. The proportion of CO, 
would be increased. It is concluded that mere mechanical 
difficulties will not always be allowed to stand in the way of 
this improvement. 

We are heartily glad to see an engineer of Mr. Rowan's 
ability taking up the question of radiant heat as against flame 
and hot gas contact. The use of the radiant heat of the fire has 
been answerable for a century and а half of smoke. Theim- 
portance of radiant heat is ascribed purely to imagination. 
We know that the Engineer upholds the idea, and we regret 
the influence thus brought to bear, because it is all against 
the use of refractory furnaces, and against perfecting com- 
bustion prior to cooling down the gases. Experiments are 
quoted to the effect that whereas in heating by radiation the 
rate of transmission varied from 8,820—8,540 C.G.S. heat 
units per unit area in unit time, when convection heating 
was adopted the transmission rate went up to 4,700— 
16,050 units. 

On the second division of the subject the author does not 
consider that boiler design has been much modified by any 
consideration of the best conditions for heat transmission. 
It is а curious fact that very little more heat is required to 
produce steam of 800 lbs. pressure than steam at atmos- 
pheric pressure, yet the temperature is increased from 212? 
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to 415? F. Between 1 and 27 atmospheres the difference is 
only about 5 per cent. in the heat capacity of a pound of 
steam. The heat passed from fire to water does not go 
direct. It has to pass through the separating boiler plate, 
but clean plate has a large capacity for heat transmission. 
The average evaporation per square foot cf plate surface 
varies from 24 to 7 lbs, and is rarely as much as 
10 Ibs. The author believes there are solid grounds for 
believing that 50, 80, or even 100 lbs. of evaporation 
should be given by each square foot of heating surface, if 
boilers were suitably designed. Experiments by Mr. Long 
have shown from 101 to 140 Ibs. of evaporation [er 
square foot per hour, where the steam was 69? to 107? hotter 
than the water it evaporated, the heat-giving agent being 
steam, and not fire. ' Feed water heaters have been designed 
on the results obtained by different experimenters. Mr. Stro- 
meyer has estimated from Miss Bryant’s experiments that 
at 140 units per hour, the mean temperature of a clean 
furnace plate 1 in. thick will be 70? above that of the 
water. With thin tubes the ишене of temperature is 
still smaller. 

Various experiments are quoted to shów the ratio of 
evaporation from the first and later portions of a heated 
boiler, and it is shown how as much as 50 lbs. evaporation 
per square foot per hour is safely secured, and how nearly 
48 per cent. of the total evaporation of a Niclausse boiler 
came from the first three rows of tubes of 161 sq. ft. aree, 
while the other 52 per cent. came from 481 sq. ft. of the later 
tubes, Here again, 84 lbs. of safe evaporation per square 
foot was obtained. It is shown that plates not covered 
by water will become dangerously over-heated in 2 to 4 
minutes, and that greasiness of surface is worse than scale 
for assisting to overheat a plate, a film of grease only 
0:01 in. thick being about equal to scale of 0°10 ог 
clean plate of 10°0 in. 

It is pointed out that heat is always applied to the bottom 
or lower parts of a boiler, hence the mixing up of water and 
steam. This mixing up of course must be productive of 
serious circulation troubles in such a boiler ag, say, the Belle- 
ville. The author appears to have these ideas also, for the 
water cast up with the steam in a small tube boiler cannot 
have the same temperature as the steam. Не quotes from 
an article in the ELECTRICAL Review, by Mr. W. H. Booth, 

to show the enormous circulation there must bein small tube 
boilers. Mr. Thorneycroft has actually measured the cir- 
culation in his boiler, and Prof. Watkinson has also shown 
how great such circulatioh must be. All this points, in the 
author's opinion, to a defect in our methods of applying 
heat. It is interesting in this connection to think out what 
wou d be the action in a Belleville boiler if heat were applied 


firat to the upper parts of the long tubes, the hot gases. 
passing downwards, and, let us say, escaping by way of an 


economiser. | 

[t certainly does strike us that some of the trouble with 
the Belleville system would thus be eliminated, for there 
would be a free outlet for steam from the top tubes, and the 


lower tubes would be less likely to become filled with steam, 


and were they to do во it is very unlikely that they would 
approach a red heat. Obviously where steam is formed in 


small vertical tubes, if it escapes vertically and alternating 


with plugs of water, it is very difficult to see how 
the enormons circulation can fail to take place. Of 
course, the restriction of circulation has nt been looked 
upon as a desirable thing in tubular boilers; 
sumably Belleville did attempt to restrict circulation. 
the Solignac boiler the water inlets to the tubes are restricted 
to an area of about one-tenth that of the tubes, and certainly 
in the lower tubes most of this water is all converted to 
steam, and the boiler gives a large output from a small 
total volume. [t would be interesting to try the effect of 
reversing the flow of gases in this boiler, though, really, it is 
constructed practically to carry out already very much the 
ideas which Mr. Rowan advocates. The article concludes 
with a reference to the movements of and stresses in boilers 
due to heut and pres: ure. 


but pre- 
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THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By V .А, FYNN. 
(Continued from page 54.) 


Table IV. shows the same. machines wound for 230 volte. 
The irregularities arise from the fact that in many cases the 
same winding has been used for both voltages, the wires 
being parallel for the lower. | 


TABLE 1V.—230 Vout MACBINES. 


1; EE 5 a | 8 E | © $ | ора 
5.8 N 2 s JT 

F 3 8 E & B P" * 9 | For 

E 3 A Og | 4 1 i 4 Normal crane 

1 1,150 2 177 403 169 240 
2 920 3 '21 453 223 360 3 

3 840 5 245 443 240 880 

4 825 7:5 248 48 | 259 390 

5 800 10 268 502 232 350 

6 760 13 / 234 488 196 355 

7 700 18 24 '518 . 193 845 

8 700 25 25 526 205 880 

9 32 286 537 415 


| 
| 
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The column giving the ampere-turns per inch circum- 
ference for these motors when wound for crane work, comes 
nearer to showing their real commutation capabilities. It 
must be remembered that for this duty the motors must run 
satisfactorily in either direction with fixed brushes ; these, 
therefore, must be in the centre of the neutral zone, and they 
must stand at least 50 per cent. momentary overload. 
These motors do it sparklesaly. 

To show what very favourable values can be obtained evén 
with such small machines when the question of temperature 
rise is waived, and the sparking limit only taken into 
account, as for crane work, the Steinmetz coefficient is not 
available, and we must turn to the one proposed by Kapp, 
which takes speed into account. 

By “useful material" we understand in this case the 
whole shell of the machine, without the end covers however, 
the poles and field coils, the armature copper and iron without 
the shaft or pulley, the commutator copper without the 
socket, brushgear, or rocker. 

In conclnsion, the writer would add some remarks on the 
actual design of these small machines, 

He thinks there is no doubt that a small machine, in order 
to be commercially successful, must be designed on the lines 
of reducing labour at the expense of material. It is clear 
that the number of ampere-turns per inch circumference will 
have a great effect on the coat of winding, and should be kept 
low. It is not possible in these small machines to work this 
figure up to the maximum permissible as far as sparking is 
concerned, simply because mechanical considerations preciude 
the proportionate diminution of the rest of the machine, and 
it becomes impossible to obtain sufficient cooling surface ; 
herce the low values for normal work chosen in the series 
here described. 

Auother reason for keeping the A.T. per inch circum- 
ference low is the very poor space factor for those small 
wires, and the commercial advantage of being able to use 
the same design with suitably altered windings, for crane, 
hoist, and similar work. 

In this, as in most other cases, the happy mean is the best ; 
increase the weight certainly, but only as long as by so 
doing you can reduce the labour sufficiently to turn the 
machine out for less nioney, and bear in mind at the same 
time that a small machine in order to be saleable must be 
handy, and еге" -^ not too heavy or too bulky. 

It is surprising w :+ how many poor designs from the 
sparking point of view are still to be found on the market, 
notwithstanding these favourable conditions, 

When designing a series of small machines it is always 
advisable to settle the proportions for the highest voltage 
and lowest speed likely to be normally required ; by adopting 
any other course one runs the risk of finding that not 
sufficient room has been allowed either for the field coils or 
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for the armature conductors when the time comes to wind 
the machine for the above conditions, 

From a commercial point of view, one frame should do 
for all voltages, On this consideration should, therefore, 
depend the settlement of the number of poles; the present 
tendency to use at least four poles in any size and in any 
kind of machine, is to be deprecated quite as much as the 
consistent avoidance some years ago of any machine with 
more than two poles and a slotted armature. There are 
strong reasons, both from the manufacturers’ and the pur- 
ehasere' point of view, why the smallest machines when used 
for the now usual bigh voltages should have not more than 
two poles. Here, again, consulting engineers ought to leave 
the manufacturer some scope and be content to specify the 
resulta to be obtained. 

A small two-poler is bound to run better on high voltages ; 
it allows of the use of windings which favour commutation 
under the prevailing conditions, and will give for this reason 
as well as on account of the greater angular distance between 
brushes, a better result with a smaller commutator. 

It is true that a four-poler will require less total material 

for the same output, although not for the same quality of per- 
formance at high veltages, but the decrease will affect the 
cheap magnetic material more than the expensive copper, and 
the savings in the decreased number of field coils, smaller 
commutator, and decreased number of brushes, amply compen- 
sate for the excess in total material. 
Furthermore, it is пароввіЫе in these small machines, when 
they have four poles and are otherwise rationally designed, to 
make the air gap as small asit should be if the field coils are 
not to carry more copper than necessary. 

We find that in a well designed machine the ratio between 
A.T. required for the air gap and armature cross A.T. need 
not exceed 75; on the other hand, on mechanical considera- 
tions, we would not like to recommend a clearance between 
armature and pole of less than -in. a side—this clearance is 
quite sufficiently reduced by the thickness of the binding 
wires. 

Jn a small four-pole machine these two conditions are in- 
compatible and there must be too much copper on the field 
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coils ; if there is little copper nevertheless it points to poor 
efficiency, although owing to the greater cooling surface 
presented by the four coils, this may not become apparent 
through excessive heating. 

The choice of windings that may be used is so great that 
it is perhaps sometimes a difficult matter to come to a deci- 
sion. Each particular winding has, however, certain pecu- 
larities which at once help one out of the difficulty. It 
would lead us too far to examine all the known schemes, we 
cannot do more than indicate our meaning in the case of a 
few typical examples. 

According to the constants chosen for a particular design 
either а short or a prolonged time of commutation may be 
necessary. By time of commutation we understand the time 
during which any coil is short-circuited by the brush or 
brushes. Taking the multiple single winding, see fig. 23, 
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calling 8 the width of one section, b the width of the brush 
surface in contact with the commutator, N the number 
of commutator segments, we have the time of commutation 


_ 5 60 ; ; х 
V if we disregard the effect of the mica 


ingulation between the segmenta. 

If we find that this duration of the short circuit is too 
much for our machine, we can use the multiple double 
winding in fig. 24, whether reentrant or non-reentrant, 
for which the time of commutation, will only be 
О В обр. 

8 N X revs. 

To put it generaly, we can write for multiple wound 
armatures— 


с E в 
m b—8(n—1) | * 60 
8 N X revs. 


п being equal to 1 fora multiple single or а two- circuit 
single, equal to two for multiple or a two- circuit double, to 
three for а multiple /reble or a two- circuit treble, and so 
on. 

The above general formula also holds good for two- circuit, 
wound armatures, using two sets of brushes only. 

When more than two sets of brushes are used for two- 
circuit wound machines, the conditions are somewhat 
uncertain, as explained further on; but, assuming perfect 
contact between commutator and brushes and perfect inter- 
connection between these, the conditions can be expressed as 
follows for a four-pole two- circuit double-winding, using 
four sets of symmetrically disposed brushes— 


Т = b x . 60 
В N X тев. 

Dissymmetry in the pitch of the various sets of brushes 
with two- circuit windings alternately lengthens and shortens 
the duration of the short circuit. The duration of the 
short circuit for a four-pole two-circuit treble- wound 
armature with four symmetrically pitched brush sete is— 


— — — — 


_ 2 60 
м 8 X "N X Teva, 

The number of turns in series which are short circuited 
under one brush, or between two brushes of equal sign, 
although not placed under the same pole, also gives us means 
of varying the commutation conditions. In this respect the 
two-circuit windings afford the greatest variety. 


(To be continued.) 


GAS-PIPE, COPPER AND COAL TRUCK. 


— — — 


By C. ALFRED SMITH, B. So., A. I. E. E. 


IN a previous article (ELECTRICAL REVIEW, No. 1,858) some 
comparisons were given for the transmission of 6,000 B. H. P. 
by means of electricity and gas for a distance of five miles, 
and it was shown that while the line costs (neglecting 
the cost of the wasted units) were 0:126d. per unit with 
electricity, if gas were used the cost was reduced to 0:050d. 
per unit generated. It is now intended to consider a longer 
transmission of 25 miles, and for the purpose of comparison 
with other figures, which have been recently quoted, the 
amount of energy is taken at 1,000 xw. To complete the 
comparison, the possible economy of carrying coal instead of 
either gas or electricity is also considered. 

During the discussion which followed the paper read 
before the Manchester Local Section of the Institution of 
Electrical Engineers by Mr. Earle last year, Mr. C. H. 
Wordingham gave the following interesting figures. He 
took the case of a 1,000-Kw. main, and estimated that this 
would cost £1,800 per mile, that being the price actually 
paid for such mains at the time in Manchester. The cost 
of 25 miles of such mains would consequently be £45,000. 
Taking 10 per cent. for interest and depreciation of main, 
the annual cost com?s to £4,500. Assuming a 25 per cent. 
load factor for the main, the number of units transmitted 
would be 2,190,000. This is, of course, on 1,000 KW. at 
the sub-station high-tension side. For complete comparison 
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with the gas engine sub-station, we have to reckon the 
number of units on the direct-current bus-bars, and con- 
sequently if we allow for the combined efficiencies of the 
transformers and rotaries at *8 (which is the efficiency taken 
for the dynamos when direot coupled to gas engines), we 
find that the units metered on the p.c. side at the sub-station, 
works out at 1,752,000 per annum, or a line cost of 0:614. 
per unit. Mr. Wordingham's figure was 0°49d. per unit, 
but his unit was metered at the sub-station end of the high- 
tension cable, and not at the direct-current switchboard. 
Taking the corresponding case for the gas transmission, 
1,000 Kw. on the high-tension cables at the sub-station is 
equivalent to a load of 1,340 B. H.. on the gas engines. 
Taking the efficiency of the dynamo at varying loads at ‘8, 
this gives 1,752,000 units per annum, on the direct-current 
&witchboard. Assuming that the consumption of gas is 
70 cb. ft. per B.H.P.-hour, then the total amount of gas to be 
supplied per hour is 93,800 cb. ft. Now 70 cb. ft. of gas at 
atmospheric pressure weighs 4:179 lbs., and, therefore, 
*001161 Ib. of gas per second is required per B.H.P.-hour. 
After working out several cases, the author believes that the 
most economical initial pressure for a transmission of 25 
miles (the final pressure to be- atmospheric) is five 


atmospheres. In such a case the 1.H.P. required for the 


compressor, for a maximum of 1,840 B.H.P. at the gas 


engine sub-station, is 218 r.H.P., which at £74 per I. H.P., 


works ont at £1,635 capital cost of the compressor. The 
diameter of the pipe required to carry this 93,800 cb. ft., 
works ont at 4 ft., and the cost of the main, at £10 per ton 
of metal used, is £:20d. per foot run, where d is diameter 
taken in feet. This gives, for а main 4 ft. in diameter and 
25 miles long, £13,200 as actual cost of the pipe. Assuming 
2 ft. clearance on pipe all round, and the cost of excavation, 
pipe laying and filling in, at 2s. 9d. per cubic yard complete, 
then the totel cost of excavation for 25 miles is £4,100. 
'T he total cost of compressor, main, and excavation, therefore, 


is, roughly, £19,000. Taking 10 per cent. interest and depre- . 


ciation (the figure taken by Mr. Wordingham for the elec- 
trical cable), the annual line costs of the gas main 
is £1,900, against £4,500 for the electrical **line costs," 
or, with 25 per cent. load factor, it works out at 0°25d. 
per unit line costs for gas, against 0:614. per unit for 
electricity. 
These are comparative figures in order to take those 
uoted by so great an authority as Mr. Wordingham, but, to 
thoroughly complete the case, the cost of working the line 
(i e., the cost of the wasted units in the case of electricity, 
and the cost of running the compressor in the case of gas) 
should be included. In fact, in the case of electrical trans- 
mission, the additional cost of the units wasted by trans- 
formation losses in the sub-station should also be added. 

It may be stated that, although the case is proved with 
regard to electrical transmission, it would be still cheaper 
{о carry the coal in its raw state to the small gas engine 
station and there erect producers for generating gas on the 
spot. Taking the figures used by Mr. Wordingham, we find 
that he estimates that the cost of carriage of coal by rail is 
14. per ton per mile for distances not exceeding 30 miles, to 
which must be added 6d. per ton for upkeep of wagons and 
ls. per ton for carting from the railway station to a local 
generating station. Now the estimated amount of gas 
to be used at the gas engine sub-station for developing 
1,840 B. H. P. with a 25 per cent. load factor is 25,700 cb. ft. 
per hour. Assuming that 1 ton of slack coal will produce 
140,000 cb. ft. of Mond gas, then the coal required per 
annum is 1,600 tons, апа therefore the cost of carriage of 
quantity is approximately £300 per annum. It is true 
that at first sight this compares most favourably with the 
£1,900 per annum for the “line costs" with the gas 
scheme, but the difference would surely be exceeded by the 
extra costa due to generating Mond gas in: sporadic quan- 
tities, rather than in one concentrated station where 
ammonia recovery would be possible. Probably the differ- 


ence in the rates and taxes on the Mond gas plant situated 


25 miles away and that of a plant situated in the centre of 
the city—obliterating for the moment such social considera- 
tions as the advantages of manufacturing the gas away from 
the city—would more than compensate for this £1,600 
difference. It is trae that centralisation for electric genera- 
tion purposes is doubtful economy beyond a certain figure 
of, вау, 50,000 B. E. p., but the same is not true for Mond 


gas, and there is every reason to believe that the larger the 
size of the station the more marked the reduction in the 
working expenses for producing 1,000 cb. ft. of the gas. 

In such a problem the question of heating should most 


| certainly also be considered, for it is in this respect that 


power gas will play such & prominent and humanising part 
in the years to .come. Mr. Wordingham’s steam-driven 
station using coal carted 26 miles would, according to his 
figures have to pay £540 a year for carrying the coal, and 
the difference between the line costs in this case and that of 
gas transmission, would be about £1,360. The comparison 
with the steam-driven station is even more strikingly in 
favour of the gas transmission, for the extra cost of running 
the station with a steam plant tells greatly in favour of the 
gas transmission. It may be well to emphasise the barbarity 
of manufacturing smoke in the centre of a city when it is 
possible to avoid it. Twenty-two years ago Sir Oliver Lodge 
spoke of a triple revolation which he thought would at that 
time immediately take place. He spoke of a revolution in 
methods of lighting, in heating, and in power production, 
and he hailed the introduction into our daily life of these 
processes and devices for smokeless combustion, with the 
greatest hope and enthusiasm, as a means of indefinitely 
benefiting the human race. At that time he believed that 
we were beginning to emerge from an age, “ not of coal, for 
it will never be over until the coal-fields are exhausted, but 
of smoke,” and that the world was entering upon an epoch, 
not of electricity only, but of electricity and gas. 

It is strange that the suggestion given so many years ago . 
by an eminent scientist has not been adopted more quickly, 
but those who have at heart the welfare of the dwellers and 
workers in cities will have sympathy with a system which 
will cure the smoke nuisance. The methods of producing | 
the cleanest and most healthy power and lighting agent at 
present in general use are almost coarse, certainly crude, in 
the working, and while it is honestly believed that the 
method of gas engine sub-stations would be found to be most 
econumical, from a financial point of view, for supplying a 
city with electricity for lighting and power purposes, it is 
certainly fer better when viewed from a more lofty stand- 
point—the general improvement of everyday conditions of 
living. Where there are to be found advantages on both 
sides of the question (sentiment and pocket), there seems 
every reason to believe that some such scheme will be adopted 
in the near future. р 

One curious thing is shown by the above mentioned 
figures. For “ transmission costs only it seems that it is 
cheaper to carry coal by rail than to convert it into gas and 
send the power by. piping ; it is, however, cheaper to send 
power in the form of gas by piping than to convert it into 
electricity and send it along copper cables. Perhaps, if the 
labour conditions in vogue in China (where the labourer's 
wages are exceedingly small), held in this country, it might 
be even cheaper to hire porters to carry coal than to use 
railways ! 


SHOP MANAGEMENT. 
By O. W. HILL. 


(Concluded from page 80.) 
THe important point in which Mr. Taylor's system differs . 
from that of Mr. Halsey, is that in the latter, the standard 
time for a job is the quickest which happens to have been 
recorded, and as already pointed out above, this leaves the 
way open for deceit on the part of the workman. In order 
to avoid this haphazard system of timing, the author has 
invented and established a scientific method of time study, 
in which the times of the elementary processes which form 
a complete job, are accurately determined ; thus, for example, 
in the case of a man loading pig-iron on to a car, the 
elements should be :— Picking upthe pig from the ground or 
pile (time in hundredths of a minute), walking with it on в 
level (time per foot walked), walking with it up an incline 
to car (time per foot walked), throwing the pig down (time 
in hundredths of a minute), walking back empty to get a 
load (time per foot walked). Dealing with this particular 


. class of work, the author states that on day work between 12 
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and 18 tons of pig-iron per man per day had been carried 
from a pile on the ground up an inclined plank, and loaded 
on toa car, by the average pig-iron handler. After a careful 


study of the elementary times, the elimination of idle time, . 


and the establishment of differential piecework prices, the 
quantity dealt with per man per day became from 45 to 
48 tons, the increase of wages per day which the men 
earned being 60 per cent. , | 

Dealing with work of a higher class, such as that which is 
done on machine tools, the author gives forms which illustrate 
the whole process, including the times required to set а job 
in the machine, to set the tools, to do the work itself, and 
to take the job ont and put it back on the floor. 

Each man in an establishment, high or low, should daily 
have a clearly-defined task laid out before him. This task 
should not in the-least degree be vague or indefinite, but 
should be circumscribed carefully and completely, and should 
not be easy to accomplish. Each man’s task should call for 
a full day's work, and at the same time the workman should 
be given such conditions and appliances as will enable him 
to accomplish his task with certainty. He should be sure of 
large pay when he accomplishes his task, and when he fails 
he should be sure that, sooner or later, he will be the loser 
by it. | 

In order that the foregoing principles may be carried out 
in the most effective manner, the author further proposes to 
abandon what he calls the present military type of organisa- 
tion, and to establish what he describes as а system of 
functional management, the most marked outward charac- 
teristic of which lies in the fact that each workman, instead 
of coming in direct contact with the management at one 
point only, namely, through the gang boss or foreman, 
receives his daily orders and help directly from eight different 
bosses, each of whom performs his own particular function. 
Four of these bosses are in the * planning room," and of 
these, three send their orders to, and receive their returns 
from, the man, usually in writing. Four others are in the 
shop, and personally help the men in their work, each boss 
helping in his own particular line or function only. Some 
of these bosses come in contact with each man only once or 
twice a day, and then for a few minutes, perhaps, while 
others are with the men all the time, and help each man 
frequently. The functions of one or two of these bosses 
require them to come in contact with each workman for 
so short a time each day, that they could perform their 
particular duties, perhaps for all of the men in the shop, 
and in their line they manage the entire shop, while other 
bosses are bound to help their men so much and so often 
that each boss can perform his function for but few men, 
and in this particular line a number of bosses are required to 
perform the same function, each having his particular group 
of men to keep. ‘Thus the grouping of the men in the shop 
is entirely changed, each workman belonging to eight 
different groups, according to the particular functional boss 
whoni he happers to be working under at the time. 

The planning room to which the author refers is a room 
in which the best, way to do each job, and the time it should 
take, are planned out, and written instructions to the men are 
entered up on suitable forms. 

The foregoing forms a general abstract of Mr. Taylor's 
paper, which is well worth study in full by all who are 
interested in management or matters relating to the organi- 
sation of labour. To those who contemplate adopting the 
differential piece rate system or the premium plan in their 
works, the figures which Mr. Taylor gives, showing. the 
percentage of increase of remuneration above the normal 
rate, which he has found necessary in order to get the men 
to put forward their best efforts continuously, will be of 
special interest, especially us they are the result of experi- 
ments and not of theories. In England it is usually con- 
sidered that а man, irrespective of bis particular trade, work- 
ing on piecework should be allowed to make 25 per cent. 
more than the usual wage, and if he earns more than this, 
it is usual to cut down the piecework prices. Perhaps, in 
the face of Mr. Taylor's figures, this may be the reason why 
some of the attempts to establish ріесето К systems have 
been unsuccessful. The establishment of a daily task is 
certainly а desirable arrangement, and offers no particular 
difficultiis in the case of а man whose work is of a routine 
character or who is engaged on repetition work; but in the 
case of machinists and fitters, whose work necessarily 


changes from day to day, it must be a matter of some diffi- 
culty to arrive at a means of establishing a definite daily 
task for them. There appears to be an idea that with 
either the differential piece rate system or the pre- 
miam plan, it is not possible for employers to cut 
down the rate if they think that their men are 
making too much. This, however, is not at all the 
case, as differential prices can be reduced, and so also can 
the standard time under the premium plan. The essential 
point, however, of Mr. Taylor's differential piece-rate system 
is that, along with it, he has established his scientific method 
of “ time study." By this method he has been able to settle 
accurately what time a job should take, and, having settled 
this, he lets the workman make as much as he can, until, by 
the adoption of improved machinery or the invention of 
improved methods, he finds, by his method of time study, 
that the time in which the job can be done can be materially 
reduced, and it is this system of accurate time study which 
distinguishes his piecework system from the usual method of 
working on piecework. | 


THE PREVENTION OF FLASHING AND 
HAMMERING AT TROLLEY EARS. 


THE reason why there is flashing and hammering every time 
а trolley wheel meeta an ear, is simply because the line is 
swollen out at this poiht by the overlapping of the ear. This 


protuberal. ce forces the trolley head down, causing it to 
jump and the current to arc. A method of prevention, 
and one much in favour in the United States, is to use 
“ figure 8” trolley wire, but besides the heavy initial cost, 
this section of wire offers serious constructional difficulties. 


Fia. 2. 


Messrs. Rea & Reicdorp, of 9, Wordsworth Avenue, 
East Ham, have lately brought ont an entirely new 
ear, which they claim will give perfectly smooth- 
running. Its contruction is as follows: — Instead of 
the wire going straight through, as is usual, it is 
cui ved upwards for а few inches of its length (fig. 1). The 
wire is held in position by two plates, suitably grooved and 
bolted together. By these means, as far as it affecta the 
trolley wheel, the ear does not protiude beyond the wire 
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(fiz. 2). Weare informed that experiments carried ont on 
the ear have fully borne out the claims of the inventors. 
The “ R squared” ear, as it is called, is cheaper than or 
as cheap as the ordinary sweating or mechanical ear, and 
has the advantage of being practically everlasting; it can 


on 


be removed and used again should occasion require. In the 
case of the ordinary ear the wire is beld in a very ineffectual 
manuer, but with the “R squared” type, precisely the 
opposite is the case. It is unnecessary to point out any 
further advantages, although it may be mentioned that the 
suspension lug L (figs. 1 and 2) gives the line an automatic 
compensating action that cannot be obtained with the ordi- 
nary ear, without the addition of a separate arrangement. 
Fig. 3 shows the complete fitting attached to a bracket arm. 


The practical utility of such an ear will be patent to every 
tramway man. 


ae ee ee E M AUR E 


THE EDUCATION OF AN ELECTRICAL 
ENGINEER. 


By W. G. RHODES, D.8c, M.LE.E. 


OUR attention has of late been repeatedly drawn to the 
question as to how to-train a youth to best fit him for оссп- 
pying a position of high responsibility in the electrical 
engineering profession. 

The“ Correspondence" columns of the ELECTRICAL REVIEW 
have ventilated the opinions of some people, and at the 
Glasgow Section of the Institution of Electrical Engineers, 
Prof. Baily, a teacher of wide experience, has given to 
the world his ideas on the subject. 

There are still a few belated individuals who think that 
the workshop is the only necessary school, and who taboo the 
class room as worse than waste of time, banning it as a 
school for laziness. 

I think we may, however, agree that some combination of 
theoretical and practical training ів a sine gud non for the 
training of one who is to be more than a mere artisan. 

To thoroughly understand the design of any electrical 


machine or appliance, or to properly grasp the fundamental’ 


principles underlying the practice of any branch of electrical 
engineering, demands a certain amount of scientific training 
which is not to be picked up in an ordinary engineering 
workshop. A practical knowledge of the strength of mate- 
rials may enable us to guess at the diameter of shaft necessary 
to stand a given torque, but much more than empirical 
information is required to determine the number of turns 
for the field winding of a direct-current motor to produce a 
given voltage at a given speed, and for a given armature 
winding. Where is a designer to learn about magnetic 
relactance ? 

Even with direct currents some theoretical knowledge 
is required which demands more than rule-of-thumb 
work. If we encroach upon the subject of alternating 
currents, our essentially practical man at once gets out 
of his depth, and has to take his instructions 
for he can do what he is told—from someone who knows, 
from someone whose knowledge is not limited to what 
he has previously done, but whose scientific training 
is ench as to enable him to predict what will happen 
if certain alterations in his previous methods are adopted. 
It is, of course, advisable, nay, essential, that such a man 
should be able to express himself in language which the 
practical man can understand, which is almost universally 


the latter which pays him best. 


the language of the drawing board. In other words, the 
theoretical man to be of much use, must also be a 
draughtsman. | 

From my experience I do not consider :t at all necessary 
for а successful engineer to be a mechanically-practical 
man. He should know a good job or a bad one when he 
sees it, but that knowledge can be obtained by observation. 
Life i8 too short for him to qualify himself to perfection in 
the practical work as well ав to master the theory, and it is 
If he has funds at his 
disposal, and knowing the latter, he can pay practical men— 
artisans—to do the former. | 

Assuming now that a responsible electrical engineer must 
have this composite practical and theoretical training, how 
can he best obtain it? I think that Prof. Baily's scheme 
is good, and that his “sandwich” method would work well 
if only it could be put into practice. The difficulty, how- 
ever, in England, is to get the co-operation of manufacturing 
firms or contractors. What firm will undertake to engage a 
man, or youth, for a few summer months, and allow him to 
prosecute his studies at a college, say, from September to 
May ? | 

Let me here give а word of advice to some enterprising 
manufacturer or contractor; if he takes the advice, he will 
reap the benefit a thousandfold. Let him inquire, towards 
the end of September, after the gession is well begun, about 
the most promising students at various technical colleges 
in the kingdom, and consider only those who are just com- 
mencing their technical training. Let him select the 
number he requires and enter into an agreement with them, 
or their parents, to the effect that these students shall follow 
courses prescribed by him and the professor, or teacher, 
which will qualify them theoretically for his particular line. 
Let him further speculate by undertaking to engage them at 
a fair living wage at his works during the vacations, and 
after the college course is ended to place them on the 
permanent works staff. Such a speculative employer would 
soon have such a staff as to leave his competitors behind. 

Would that manufacturers and technical colleges could 
thus agree 

Another point I would yet draw attention to. It is 
highly essential for the commercial aspect to be studied, and 
I think that all technical colleges should have classes in 
which instruction is given in such questions as costs of 
material, labour, establishment charges, commercial 
law, &c. 

I once heard ove of our most prominent contractors say 
that all technical experts shou)d be placed in a glass case. 
His experience was that the employment of scientific experte 
ran away with all the profits! Why? Because they did 
not combine their scientific training with a commercial one, 
And now just a word for the teacher. We requireseachers 
qualified to act in co-operation with the manufacturers, that 
is, teachers whose qualifications are a combination of the 
theoretical and practical. How many such teachers are 
there? Scarcelyany! Why? Because their employers do 
not understand the importance of their vocation or its value, 
and: will not provide adequate remuneration. If a teacher is 
thoroughly competent, he soon leaves the profession for а 
more remunerative poeition. Why should а man receive less 
salary than the students he himself has trained ? Such was 
my experience as a teacher, and such is the experience of 
every teacher I know. i 

The teaching profession must be more liberally recognised 
if good men are to be retained. They provide the brains of 
our electrical industry, and often do not receive the salary of 
a leading draughtsman. 

I only know of one professor of electrical engineering 
receiving as much as £1,000 a year, whereas it is but a 


_ second-rate engineering or contracting firm that does not 


pay its maneger far more. It is a short-sighted British 
policy. Perhaps, as usual, we shall profit by dearly bought 
experience. A change in this respect would have more 
lasting effect than a change in our беса] policy. 

As regards evening classes, they аге wearisome to the 
flesh. No one, whatever his age, can work from 6 a.m. till 
5 p.m., and be fit for concentrated thought and attention 
till 10 p.m. It is all very well for the most robust of the 
artisan class to attempt this, but it is only the exception who 
will attain it. It uires exceptional physical stamina 
to endure the strain. | 


е 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


THE Royal Commission on London Traffic, of which Bir David 
Barbour is chairman, resumed its sittings, after the Christmas 
vacation, on Thursday, January 7th. : 

The first witness called was Mr. J. W. BRADLEY, the city engineer 
of Westminster, who, in the course of his evidence, said that in a 
single year some 11,000 different openings, amounting to 110 per 
mile of atreet, were made within the City of Westminater, Besides 
these there were from 300,000 to 400,000 temporary openings of 
surface boxes, which lasted from three minutes to one hour and 
over. "uu 


Mr. STEPHEN SELLON, consulting engineer to the British Electric 


Traction Co., ваїй tbat the result of the Tramways Act of 1870 had 
been to put a standstill to tramway matters in the country from the 
year 1880 to 1895. It was due to the purchase clause of the Act. 
Then-the power of veto possessed by the local authorities was in 
many cases seriously abused. In giving the decision .of the 
Parliamentary Committee of the Glasgow District Tramways Bill, 
Bir Lewis McIver, the chairman, had said: The Committee find 
tbat the preamble of the Bill is not proved. But the Committee 
desire to put it on record that, їп their view, the original scheme 
was а good one, and calculated to be of great service to the district, 
but it has been so mutilated and loaded with conditions by the con- 
flicting interests and demands of the several local bodies, that at 
present it appears to be wholly unworkable.” Sec. 43 of the Act 
of 1870 had been fatal to the interests of the public. 
section, several lines had been over-capitalised, Financiers would 
only find money at exorbitant rates when the terms of purchase and 
length of tenure were in aecordance with that section of the Act. 
It prevented companies from making any considerable improve- 
ments or extensions. There were otber difficulties in the way of 
tramway enterprise. Procedure for obtaining powers was costly — 
the three methods, provisional order, light railway order and 
private Bill had a common characteristic costliness, and under. an 
one of the systems tramway promotion was a lottery. | 
In reply to the CHAIBMAN, Witness said that he did not consider 
that the local authorities should have a veto, as that power had 
been abused so seriously in the past, though the local authorities 
should have every consideration. A Tribunal should be appointed 
to deal with all tramway matters, and in constructional matte 
should bave tbe advice of a technica] man. | 


On Friday, Mr. BELLON, continuing his evidence, said that in the . 


past, 24 per cent. of the capital employed had been spent on the 


promotion of those tramway Bills which had been passed. The: 


Light Railway Act һай been а step in the right direction, and a 
similar tribunal should be appointed to deal with London traffic. 
He considered that the Light Railway Commissioners should be 
numerically added to, and should then deal with applications from 
all over the country, and not from London alone. А technical 
Commission should also be formed to deal with structural matters. 
The technical Commission should mske a comprehensive survey of 
the Metropolitan area, and should draw up plans showing arterial 
thoroughfares and necessary widenings and straightenings as well as 
tramways ; this he called Hausmannising ' London. Passing to a 
consideration of the economic aspect of tramways, witness said that 
оп а tramway а horse was worth 20 per cent. as regards vebicle 
miles, and 78 per cent. more as regards passengers, when compared 
with omnibuses. Five borses on a tramway would do the work of 
nine horses in ’buses. Some claim had been made for automobiles 
on the ground of "overtaking power as against tramway vehicles." 
That power had, he considered, been over-rated, for, as the traffic 
increased on the road, the opportunity of overtaking diminished. 
The highest use was made of a road when the traffic was graduated 
in parallel lires according to relative speed, and tramways had a 


graduating effect, and were not an obstruction to other traffic, as had . 


been so often urged. Mr. Sellon then put in maps, which he 
explained at some length, showing a scheme for the construction of 
tramways in the heart of London itself. The routes suggested were 
as follows. East to West routes :— | 

Route No. 1.—Commencing on Victoria Embankment and pro- 
ceeding down Queen Victoria Street, Cornhill, and Leadenhall 
Street (east going line), Lombard Street, and Fenchurch Street 
(west going line) to join existing tramways at Aldgate. 

Route No. 2.—Strand, Fleet Street, Ludgate Hill, Bt. Paul's 
Churchyard, Cannon Btreet, Eastcheap, Great Tower Street, Tower 
Hil, Upper East Smithfield, joining existing lines at London 
Dock end of Leman Street. 

Route No. 3.— Oxford Street, Holborn, High Holborn, Holborn 
Viaduct, Newgate Street, Cheapside, Poultry, Mansion House to 
Aldgate, as route No. 1. | 

Route No. 4.— Leaving route No. 3 at Holborn Circus, then 
Charterhouse Street, Smithfield Market, Long Lane, Barbican, 
Beech Street, Chiswell Street, Finsbury Square, Sun Street, under 
Liverpool Street Station, and along Brusbfield Street to join exist- 
ing tramway in Commercial Street, Spitalfields. 

Route No. 5.—Leaving No. 3 at Hart Street, Bloomsbury, would 
proceed ito existing tramway in Theobald’s Road, north to south 
routes. 

Route No. 6.—From existing terminus at south end of Gray’s Inn 
Road to Holborn Circus, then down St. Andrew’s Street, St. Bride's 
Street, New Bridge Street, Blackfriars Bridge to Blackfriars ter- 
minus. 

Route No. 7.—From existing terminus in Farringdon Road to 
join No. 6 at Ludgate Circus. 

Route No. 8.—From existing tramway in Goswell Road along 
Aldersgate Street, St. Martin’s-le-Grand, Gresham Street, King 
Btreet, Queen Street, Queen Street Place, and then over Southwark 
Bridgeito.tramway,in Southwark Bridge Road. 


Owing to the 


Route No. 9.—From existing terminus in Finsbury Square along 
Finsbury Pavement, Moorgate Street, Princes Street, King William 
Street, across London Bridge, along Borough High Street, to tram- 
ways in Tooley Street and Great Dover Street. | 

Route No. 10.—From existing terminus in Sboreditch, along 
Norton Folgate, Bishopsgate Within, Bishopsgate Without, Grace- 
church Street, and so to join No. 9 at King William Btreet. 

Route No. 11.—4A line to connect 9 and 10 by way of Finsbury 
Cireus, East Street, Blomfield Street. Liverpool Street. That last 
line would serve for passengers to Liverpool Street station and to 
the North London Railway termini. 

On the south side of the Thames, he thought the following route 
would tend greatly to benefit the public: From the existing tramway 
in the Borough, along Southwark Street, Stamford Street, York Road, 
to Westminster. At Westminster the line might cross the bridge and 
connect with lines on the Embankment and down Victoria Street. 
It might be found advisable, said witness, dealing with the question 
of tramway subways, to carry them clear of the City, and make them 
emerge in open spaces, such as parks, &e. Deep-level tubes under 
the river could not be made to serve as portions of lines in shallow 
subways. 

The Commission adjourned. 


THE BRISTOL FIRE: ITS PROBABLE CAUSE, 
EFFECTS AND LESSONS. 


Tux following is tbe gist of a communication wbich we have 
received from Mr. H. W. Clothier :— 


Pant 1.—PROBABLE CAUBE ARD EI FECT. 


Judging by recent publications, expressions of opinion and 
practical experiences in the many electricity supply stations in this 
country using the Ferranti cellular switchgear, the Bristol breakdown 
which has been freely reported in the technical and daily Press, must 
have come as a surprise, even to those who hold the moet pessi- 
mistic views respecting this particular type of gear. The 
number of these switcbgears in use and the remarkable freedom 
from serious accidents and disturbances, even when working on 
high voltages, have created a confidence in the design, so deep 
rooted that the experience at Bristol must be lcoked upcn as a 
unique exception. At the eame time the wiiter hopes that а study 
of the probable cause and effects may be beneficial to those who are 
interested in the design or working of нт. switchgears, and 
that it may help to fore-arm us against a repetition of such 
catastrophes which, exceptional though they may be, do an immente 
injury to the electrical industry, not only locally, but universally. 

System.—The alternating-current system at Bristol consists of two 
generating stations, The first was built in 1803 at Temple Back, 
and has eince been extended во that it now contains 10 alternators 
(four 400-kw., four 210-&w., two 88-xw.), the switchgear being 
made in the year 1899. This gear bas since been extended to 
include 40 circuit panels. The generator switchgear, as it was 
before the fire, is shown in fig. 1. 

The Avonbank station bas only recently been built, and contains 
four 750-K w. alternators. The whole of the distribution is from 
tbe awitchgear at the old station, this gear being interconnected 
with the new Avonbank switcbgear by four trunk mains. 

Jast before the accident the summation instruments indicated a 
load of about 3,000 Kw., which was being supplied by two 400-xw. 
steam alternators running at Temple Back, and four 750- Kw. steam 
alternators running at Avonbank; the entire plant running in 

rallel. 

PT he Interruption.—From a moral point of view the most serious 
result was that soon after 5 o’clock on Wednesday evening, 
December 23rd, 1903, the consumers’ lights flickered, went dull 
and then disappeared altogether. Some portions of the Corporation 
supply were re-established at 2.30 the following morning, but 
despite the strenuous work of the Corporation officials and men, it 
was impossible to supply the entire locality before 8 o'clock in the 
evening of December 24th; thus there was а discontinuance in the — 
supply to some districte for about 27 hours. 

Damage.—As compared with the foregoing, the direct pecuniary 
loss due to the injury and destruction to the apparatus and building 
is slight, and would presumably be covered by insurance. The 
effect of the failure on е switchgear was illustrated in the ELxo- 
TRICAL Review of January lst, from which it will be seen that 
several of the fuse and switch panels on the machine portion of the 
gear were literally burnt out by the arc and pulverised by the heat 
therefrom; the remainder was damaged and placed out of commis- 
sion by the conflagration which ensued. 

Cause and Eyect.—An examination of the débris leads one to 
suppose that one or both of the machine fuses (marked X, fig. 2) 
blew with a loud report due to an excess current passing 
through them. This action was immediately followed by a 
severe arc melting the metal contacts of the fuses and burning 
through the 2-in. horizontal slate above. The arc quickly fused 
all metal within the darkest patch shown on the figure, and 
destroyed all slate, porcelain, &c., within the shaded patch shown. 
Even the wall shared in this treatment, a portion of it covering а 
surface of 3 or 4 sq. ft., and at least 2 in. deep in parts has 
disappeared ; the hole being deeper at places where the metal con- 
ductors were most severely damaged by the arc. Such an arc, fed 
by two 400-Kw. machines from one side, and by four 750 kw 
machines from the other side, may well be imagined. 

The hopelessness of endeavouring to extinguish it was at once 
appreciated, and isteps were immediately taken to shut down the 
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Temple Back machines on the stop valves, and to instruct Avonbank 
by telephone to follow suit. 

It will be obvious that some appreciable time, possibly three 
minutes or more, elapsed between the commencement of the out- 
break and the cutting off of the supply; yet the electrical 
destruction— i.e, that directly due to fusion by contact with the 
aro—was confined witbin the four machine panels. А serious 
conflagration, however, must have been almost simultaneous with 
the formation of the arc, this being started possibly by an electrical 
failure on the cables, by the dropping of molten metal, or the heat 
from the arc, on the linoleum and platform floor covering, and also 
on the insulation over the inner conductors of the cables adjoining 
the terminals under the bottom horizontal slate of the switchgear 
structure (see fig 3.) The ignition and combustion of this highly in- 
flammable material was doubtless rapid, and the heat therefrom must 
have been intense. The fismes quickly spread over a wall space of 
about 40 ft. The flames also leaped up to the wooden structure 
supporting the roof of the building, the assistance of the fire brigade 
being requisitioned to extinguish the fire. 

Phe Re-establishment оў Supply.— According to authentic reports, 
it was after seven o’clock, or one hour and a half after the outbreak, 
that the building was entered, and the damage investigated by the 
aid of oil lamps, which had to be procured for the purpose, the gas 
service being rendered unavailable by a local disturbance. No time 
was lost by the officialsin preparing to resume the supply. A large 
gang of men were engaged upon clearing away the remains of the 
cables, &c. from under the switchboard platform. Bteps were 
promptly taken to join up the trunk mains from Avonbank direct 
with some of the distributors. 'This meant | 
а great deal of excavating, it being песев- 
sary to upen up the road adjoining the 
works in order to make connections to 
sound cables. Ultimately the system was 
joined up solid by the aid of temporary 
bus-bars and connections, the whole demand 
for load being taken up by the machines at 
Avonbank and one generator at Temple 


Part 2.—TRHN Favucrs. 


Let us assemble as concisely as possible, 
firstly, the respective faults developed at the 
origin of the trouble; and, secondly, the 
obstacles which handicapped the speedy 
re-establishment of the supply :— 


Ктивт. 


1. Primary fault at present not disclosed, 
on some part of the system, causing excess 
current through machine fuses. 

2. Failure of machine fuse or fuses, and 
the consequent development of an arc Qn 
the switchgear. 

: Fire spreading to cables, platform and 
roof. 

SECONDLY. 


4. Time requisite to shut down the ma- 
chines and so stop the arc. 

5. Time taken to extinguish the fire. 

6. Time spent in obtaining light and ex- 
amining the damage. 

7. Time required to clear away damaged 
cables and to make temporary connections. 

8. In the meantime, Avonbank, containing а sound switchgear, 
cables, and uninjured machines, was standing idle and helpless. . 

Let us also consider in the same sequence the conditions which 
might bave saved or reduced the extent of the damage and 
the length of the interval which elapsed before the supply was fully 
re-established. 


1. The primary fault, being foreign to the switchgear question, . 


need not be commented upon bere. 

2. The fuses were of an obsolete type, and might have been re- 
placed by a more satisfactory and later design, or dispensed with 
altogether on the machine circuits. 

3. A less inflammable material on the floor and on the cables 
would have reduced the intensity of the fire. The question of insu- 
lation on the switchgear platform would seem to be an important 
one. In the absence of a better suggestion forthcoming, glass set 
in a metal frame may be used to advantage. | 

The absence of inflammable material from the roof structure would 
obviously minimise the extent of the damage resulting from a fire 
ínside the station. 

4. Had it been possible to get near the truok main switches, 
Avonbank might have been isolated. Although this would bave 
shortened the time during which the arc was maintained, it is very 

ionable whether any other material saving would have been 
effected, as the fire seemed to get au instantaneous hold upon the 
gear and ite contiguous parts. 

5. The time spent io extinguishing the fire when once fairly 
started could of course only have been avoided by absolute preven- 
tion of “ће Яге in the first instance. 

6. Some of the incofiveniences caused by the absence of light 
ander similar conditions would be avoided by the systematic 
installation in central station of flare lamps or acetylene lamps 
which must be kept in a safe position and in regular order, so that 
they can be lit up immediately there are signs of impending trouble. 

7. What seomed at one time to be ample provision against a 
failare was the introduction, at the instigation of the engineer, of 
triplicate bus-bars; without prejudice to the policy of duplicate 
bus-birs for convenience under ordinary working conditions, it 
must te admitted that the complications are of very little service 


in case of emergency. If the fall advantages during and after an 
emergency are to be derived from the duplication of parts it must be 
complete. To cope with a failure of the magnitude that the one in 
question eventually attained, we should duplicate the entire switch- 
gear and aleo the connections from the place at which the feeders 
enter the station. | А 

8. Local conditions of moment which need not enter this dis- 
cussion, were considered when it was decided to feed the whole of 
the frea covered by the Corporation supply through the switchgear 
iu the old station, and the possibility of the entire basketfal of eggs, 
as it were, falling seemed at the time unlikely, but in the light of 
the past experience a much speedier resumption of the supply, at 
least to certain districts, could have been effected had it been possible 
to distribute from Avonbank, independent of Temple Back. 


Parr 3.—PossisLB PREVENTION. 


There is but little doubt that the trouble originated from some 
error in the design, manufacture, erection or upkeep of some part 
or parts of the machine fuse panel, although it must be admitted 
that the greatest, damage was wrought by the combustion of 
material contiguods to, although not actually the manufacturer’s 
part of theswitchgear. The fuse design was prepared some five or six 
years ago, at a time when there was not the same general appre- 
ciation of the importance of the central station switchgear, nor 
the same facilities for testing, &c., that exist at the present time. 
At that time the design in detail was considered satisfactory in use, 
although somewhat diffienit to manufacture. A special factor to be 
considered was the necessity for a design of fuse and fuse panel 
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which would occupy the same space as that taken up by an existing 
design then used for half the capacity; the reason being that at 
places where switchgear had been installed with provision on the 
slate frame for extensions, it was found convenient to double the 
size of the generators included in the extension schemes. After 
events proved the fuse troublesome due to over-heating and leakage 
of oil, although a switch designed at the same time under oorre- 
sponding conditions gave better resulte, and is now being used to a 
very large extent. 

Protecting Devices for Generators.— In the foregoing portions of 
this discussion it has been suggested that fases should be eliminated 
from the generator circuits. 

This introduces again a much discussed: question on which there 
are three pronounced sides. 

On generator circuits the use of :— 

1. Frases. _ 

2. Reverse current or discriminating automatic circuit breakers. 

3. No fuses or automatic devices. 

Fuses —The first is admitted to be theoretically bad, because, 
amongst other well-known reasons, the sound machines are likely to 
be isolated at the wrong time. 

Reverse Current Automatic Devices.— A really reliable device that 
would automatically open the generator switches on the reversal of 
current bas long been sought for, but, unfortunately, those who have 
worked in this direction have found that whilst the device meets 
the requirements for high resistance faults, in cases of low resist- 
ance faults (i.e , short circuit on the armature, &c.) the low potential 
difference across the shunt coil, on alternating current systems, 
renders this apparatus inoperative and useless just at the time 
when reliability and certainty in action are most essential. 

No Automatic Protecting Devices,—In the absence, then, of an 
absolutely reliable automatic protecting device for generators it is 
better to do without antomatic protection. Itis better to risk injuring 
the alternator than to cause a complete or even partial cessation of 
the supply to the consumers. The remedy is brutal, but soon over. 

By removing the fuse from existing generator panels, space will 
be available for the addition of a reverse current indicator, which, 
by the glow of green and red lamps respectively, will show 
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whether the alternator is generating 
bus-bars.*: 


taking current from the 


Proposed Stand-by Gear.—For the barest necessities it is proposed 


to arrange on the switchboard platform, or at any other convenient 
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place at least 20 ft. away from the permanent switchgear, a system 
including an arrangement of connections and switch-boxes, one of 
these boxes being provided for each alternator installed. Each 
feeder bas also a place in one or more of these boxes, the ocon- 
nections being arranged so that each machine can be run inde- 
pendently upon a group of feeders, the number of which will vary 
according to the size of the machine and feeders. Then, in the 
event of a breakdown placing the entire switchgear out of com- 
mission, the supply can be rapidly reinstated by the independent 
running of all machi ies for the time being on the several groups 
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of feeders which are respectively connected up solid. Arrange- 
ments are also made so that, in the event of any single machine 
being out of commission, the feeders, which were allocated to 
that machine, may be coupled up to the other generators. | : 

.The supply pressure may be regulated on the engine stop valve 
and governor, and indicated by a group of incandescent lamps, in 
series, connected to the alternator terminals, or preferably by a pair 
of lamps connected in parallel between the earth terminal and a 
tapping from alternator armature; or else the lamps may be con- 
nected across the secondaries of permanent instrament transformers 
at places where these are fixed near to the generators. 


~ © Cowan and Andrews’s Control of Long-Distance Lines,” Man- 
chester Section of Inst. Elec. Eng. Recorded in Proceedings, Vol. 32, 
p. 9, 1903. 


The system rougbly sketched above affords a ready means of 
isolating for cleaning and other purposes, besides fore-arming 
against the complete or partial disablement of the permanent 
s witcbgear or connections inside the electricity works. It can also 
Ъз used for another important purpose. Assuming that fuses are 
dispensed with on the generator panels, and a generator is showing 
signs of failure, rather than run the risk of shutting down the 
whole plant, the emergency switch of the doubtful generator 
can be closed, and its main switch opened. Now the doubtfal 
generator can be isolated automatically by the feeder fuses blowing 
or by hand on the feeder switches. 

The useful features of these operations are that the circuits are 
not actually broken under load, the operations merely diverting the 
current into other paths, and so the formation of a ferocious arc is 
warded off. And, moreover, these objects can be achieved on 
existing equipments at a very moderate cost and without any 
alteration to the existing switchboards, other than the removal of 
the fuses, which can ba done whilst the several panels are alive. 

It is not the intention to claim originality for the suggestions 
herein, for the principal features. are merely the results of obser- 
vation after the accident in question. But it is hoped that they or 
better ideas evoked by this diecussion may allay the natural anxiety 
on the part of those engineers who have to ask themselves what 
they are to do to prevent a re-occurrence of the Bristol calamity. 

The author also begs to recognise the information given by the 
Corporation officials at Bristol as to the occurrence inside the 
electricity works, and to appreciate the assistance rendered by the 
local daily newspapers in expressing the outside effects. 


— 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Waste of Energy in Tendering. 


A number of gentlemen have written upon the above sub- 
ject, but have apparently failed to sift this rather difficult 
n or to offer a satisfactory solution thereto. A lot of 
this waste of energy (plus time, expenses and material) could 
be saved, if the question were tackled in a businesslike way. 

To take a case in point. Say a firm wants a complete 
plant. A specification is issued (it may be by a consultant, 
or by a relation of an ordinary engineer, according to the 
wisdom of the principals of the firm wanting the plant) the 
specification contains particulars of boilers, steam engines’ 
stokers (mechanical), economisers, dynamo, motors, arc 
arm lifte, the usual generalties, and а telephone instal- 

ation. 

This specification is sent ont, in the case of а public tender, 
to all who are smart enough to make application therefor. 


, Although this is a good way of issuing specifications, it is 


questionable sometimes, if even this system secures the very 
firms who are best cut out for the work. 

In the case of unadvertised tenders, the firms who are 
lucky enough to have fastened their names on the memory of 
the ordinary engineer, or in the case of the consultant, who 
have done satisfactory work to his specification before, receive 
copies ; it is quite a mistake if an outsider hears of the 
work, All and sundry, however, who do get the specifica- 
tion, start on the job and write, say (in the case of the 
electrical engineers tackling the work), to five different 
engine-makers (giving particulars of dynamo proposed, and 
asking for price, prints, weights and so forth of the engine 
offered), three boiler-makers, three stoker manufacturers, 
probably several lift specialists (asking them to quote less 
motors, which they will include), and finally to one or two 
contractors to quote price for the complete wiring and the 
telephone installation, which latter will, in turn, mean 
several suppliers of telephone apparatus being asked for 
quotations for suitable instruments. 

In the case of the boiler stoker or engine-makers, the 
above procedure still obtains, only that so many dynamo- 
makers are asked for particulars of machines, to fix to their 
engines, &c. 

When these sub-tenders come in to the tenderer, he goes 
through them, usually selects the cheapest tender that will 
suit his machines, &c., and the other sub-tenders in 
each section go into the waste-paper basket. Now this 
happens, say, in almost every case of 30 or 40 applicants 
for the specifications (if public), or a dozen ditto, if un- 
advertised. | 

Many firms, also, who are specialists for particular gear 
are applied to for prices for the same contract, by в dozen or 
more different intending tenderers, and have to send lists, 
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specifications, printe, photos and prices to all these, although 
с of the applicants can stand little, if any, chance of the 
work. 

To the serious mind, this will at once suggest a picture 
of the terrible waste which takes places ; and even to those 
who view the subject in merely a casual way, the waste must 
be obvious. 

Now, if the specifications were drawn up in an ideal way 
by the consultant (whoever he be), a lot of this might, and 
could, be avoided. 

The first step is to classify, divide, and schedule all the 
material required under the contract. "Thus, а geparate and 
distinct division and schedule (or to be quite clear, a separate 
and complete specification) would be issued, for (1) engine 
and accessories ; (2) boilers and economisers ; (8) stokers 
and accessories: (4) dynamo, motors, arc lamps, switches, 


telephones and sundries; (5) lifts and sundries; (6) 


wiring. 

Engine-makers would apply for tender No. 1, and send 
in their estimate for this only. If boiler-makers also 
manufactured economisers and stokers, they would apply and 
estimate for Sece. 2 and 3. 
own particular work. 

If any firm were large enough to tackle the whole job, 
they would, of course, apply for the whole of the sections. 

I shall no doubt be told the tenders would be chaotic, 
but if the consultant specified (say to the engine-makers) a 
particular speed, the inclusion of extended bedplate and 
balf-coupling, а run under test with dynamo at engine- 
maker’s works, and so forth, this and every other section 
would be quite clear and understandable. 

To those whom I have referred to above as specialists for 
particular gear," this would mean a great saving of energy, 
time, lists, specifications, &c., as in their particular case 
they only would be tendering direct, instead of through & 
dozen or more different firms, one only of whom, under the 
most favourable circumstances, can get the work. 

It would also save those who would in the ordinary way 
apply to these specialists for their prices, as, of course, 
long inquiries, &c., stating particular requirements, would 
not then be needed. 

To narrow down the thing still further, if the consnltant 
stated in his specifications that engine and boiler insurance 
companies’ rnles must be adhered to, that the Institution rules 
(for electrical plant) must also be conformed to, &c., and 
simply gave the other particulars such as type, horse-power, 
voltage, speeds, amperes, lift, and so forth, instead of a 
wordy description and explanation of what was required 
(such description and explanation being very often open to 
varied translation on account of density of language used) 
the specification would be an admirable one, and it would 
be a great help and saving to intending tenderers. More- 
ever, this would cut out the many little and marvellous” 
whimsicalities and trivialities of the compiler, which would 
be a farther boon. 

Manufacturers would especially feel the benefit of such an 
arrangement, as all time, energy, material, &c., saved under 
such a system could be devoted to the seeking of fresh fields 
and pastures new ; and a proper utilisation of the saved time, 
&c., would mean a chance of a larger number of orders anda 
bigger turnover. 


No doubt many correspondents will tell me that a number | 


of specifications are now so divided ; but to this I answer 
that the preponderance of specifications issued invite tenders 
for the complete work. Moreover, even (as in some public 
tenders) where the specifications are sectionised or scheduled 
in good form, the good intended by such arrangement is 
almost invariably nullified, owing to the consultant, clerk, 
secretary or engineer, as the case may be, suggesting that it 
would be much better if the work was entrusted to one firm, 
as there would only be one set of people to deal with, one get 
of guarantors, one account, &c. | 

This “one-firm” contract may mean a little saving in 
routine, and is easier to handle from a consultant's point 
of view; but when it is considered that the опе firm 
have to have а profit on each sub-contractor's work, it is 
questionable whether the saving and convenience, on the 
one hand, is not more than counterbalanced by the other. 

One other point which I should like to suggest is, that, 
by a little organisation, it would be easily possible for the 
^ Manufacturers and Contractors Associations to still 


Each tenderer could tackle his 


further considerably reduce the waste of energy " now 


prevailing. 

If each Association were to inquire as to status, the 
size of contracts handled, the class of work which could 
be undertaken, and во forth, wheu individuals and firms 
were applying for admission, and record this, they could 
then draw up classifications of names of firms who were 
used to particular work, and who could take jobs up to 
certain limits, 

As these Associations grow— and they undoubtedly will do 
so—applications would be made by consultants, city and 
chief engineers, businees principals with work in view, and 
numerous other individuals, for lists of names of firms, &c., 


: who could tackle certain contracts, and correct information 


would be given by the Association of people who could satis- 
factorily handle and complete such contracts. . 
If the Associations would do this, it would distinctly 
benefit their members by bringing grist to their respective 
mills, and not only so, but if would make the Associations a 
distinctive factor to be reckoned with, and at the same time 
they could help to save much of the now prevailing ** waste 
of energy.” | | | 
' Will de Landon, A. I. E. E. 

Sale, January 11th, 1901. | 


Electric Light Baths. 


Can any member of your expert staff or other such reader 
of the REVIEW give me information on the above subject ? I 
understand that placing ordinary incandescent electric lamps in 
close proximity to the body has the effect of checking or curing 
certain microbic disorders ; and, further, that by varying the 
shade or colour of the rays curative results can be obtained 
for troubles such as rheumatism, gout, lumbago, &c. I was 
told recently that His Majesty the King had used some form 
of treatment guch as I outline above. 

If reliable information can be obtained regarding the 
manipulation of the rays of light, and as to the temperature, 
&o., I think that electricians, even without the assistance of 
the physician, could be of some assistance to suffering 
friends by interesting themselves in “the bath that won't 
wash clothes." " 


[ The therapeutic value of the electric light bath appears 
to be well esteblished, but we doubt whether it ought to be 
used except under expert medical advice.—Eps. E. R.] 


Breakdowns in Electricity Works. 


It would be interesting to know the make and size of 
storage battery Mr. Scott would suggest to take care of the 
load of a station, such as Bristol, for 24 houre, also the 
capital cost, including transforming gear, &c., the annual 
cost of upkeep, including losses of efficiency between the 
steam alternator and the distributing mains (the battery 
would have to be used whether wanted or not, to keep it in 
order), annual depreciation, interest and sinking fund. 
Supply station breakdowns are calamities, bat when a man 
sends a suggestion to put us right, for heaven’s sake let it be 
something financially practicable. | 

A, Hugh Seabrook, 
Engineer апа Manager. 
Electricity Works, Barking. 
January 11th, 1904. 


While in no way attempting to minimise the harm that 
breakdowns do to the industry, I am greatly surprised that 
Mr. E. Kilburn Scott apparently knows so little about 
central station management (although I am aware he has 
had no experience of the same) as to suggest that it is the 
general practice for ** electrical stations to go pottering along 
in the usual hand-to-mouth way.” 

The central station engineer fully recognises the im- 
portance of continuity of supply, and in many cases which I 
am familiar with takes all conceivable precautions against 
anything going wrong. There are, outside the circle of 
central station engineers, plenty of men who always imagine 
they could work and run a station “ better than the powers 
that be” ; and I am sure, if they were given a trial, in many 
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instances it would take a very long while to get up to 
the perfection that central station management has now 
attained. 

I am constantly hearing of engineers who have given up 
the manufacturing work for central station life, and they are 
surprised and alarmed at the tremendous amount of work 
and thought required for the successful running of an elec- 
tricity works. Before, they had been told * that anybody 
could run an electricity works," and I can only attribute 
this statement which one hears, to jealousy on the part of 
those that do not hold а chief’s position. No man, who 
has had central stetion experience—certainly in high-tension 
work—would for one instant attempt to depreciate the 
amount of forethought, care and management required, and, 
therefore, I consider Mr. Scott makes a most unjustifiable 
accusation against central station engineers. It is absurd to 
compare the machinery required in a gas works, with that 
required in an electricity works ! 

Does Mr. Scott appreciate the fact that a small Jeak on 
any part of an electricity supply undertaking affects, to a 
certain extent, the whole system, whereas gas may go on 
leaking ad. lib., without it making any difference to them 
at the gas works, or on their mains, nor does a fault 
occurring in a particular house cause any disturbance to the 
surrounding gas users- 

Again, in the works, does Mr. Scott know there is 
practically no pressure to deal with in the gas retort? Oan 
he compare it with high-pressure boilers? Does he appre- 
ciate that the successful central station engineer must be a 
man with good mechanical training, familiar with the 
working of all steam apparatus, such as that required by any 
good marineengineer ? In addition thereto, that he must be 
a highly skilled electrical engineer, and that he is working bis 
plant under absolutely the most trying and “accident 
causing" conditions, compared with the marine, water or 
any other kind of engineer. 

Mr. Scott thinks that breakdowns should be entirely 
eliminated, but he is wrong in supposing that breakdowns do 
not occur, resulting in total extinction of gas in towns. I 
have known of several where the gas has entirely failed. 

It is rather surprising, seeing that for some time Mr. 
Scott represented a well-known firm as their business 
manager, whose duty it was then to sell the manufactures of 


that firm, to find him blaming the Bristol engineer, because 


a certain firm's manufactures did not perform what they 
were supposed to do—as a fuse is sold for the purpose of 
acting as а fuse, and if it is the best procurable at that date, 
it is probably the fault of the manufacturer who designs and 
sells the fuse, rather than the engineer, who has to take the 
best he can get. 

If manufacturers—and Mr. Scott represented them for 
some time—will endeavour to make their machines, switch- 
boards, &о., in such а way that they will perform the duties 
required of them without breaking down, then I can assure 
Mr. Scott, the central station engineer’s lot would be a happier 
one. 

Again, Mr. Scott blames the engineers, or committees, for 
not having a tremendous lot of reserve plant. Does Mr. 
Scott appreciate the fact that the sole existence of electricity, 
as an illuminant, depends upon the way in which it can 
compete with its rival, gas, and that to have a large 
amount of reserve plant means that the undertaking would not 
be required at all, because it would be impossible to compete 
with incandescent gas in price, owing to the heavy capital 
charges per unit sold then necessary. Personally, I think the 
Bristol engineer deserves the sympathy of all brother engi- 
neers, whether manufacturers or supply ores. It was an 
accident which no forethought could hive prevented, and it 
was an accident, am glad to say, as rare, if not rarer, than 


explosions at gasworks, 
Horace Boot, 
Consulting and Resident Engineer. 


Electricity Works, Tunbridge Wells, 
January 11th, 1904. 


In speaking of the * hand-to-mouth " policy of electrical 
engineers in not having sufficient reserve plant, Mr. Kilburn 
Scott quotes Bristol as an example. May I ask what spare 
plant or storage battery could avert such a breakdown? Ав 
was pointed out in these pages, the trouble at Bristol was 


due to the whole supply being controlled by one distribution 
board ; hence, if absolute insurance against breakdown is 
necessary, this, too, should be duplicated. It is at the 
central station switchboard, and in the cable races to and 
from it, that a fire is most likely to originate: and these are 
generally the most dangerous and unget-atable places. The 
fact that it is little more than a year since a similar fire 
occurred at Croydon, causing total interruption of supply, 
emphasises the truth of these remarks. It is no good saying 
that these fires ought not to occur, for they do and will 
occur; and it is only by duplicating the switchboard that 
such occurrences can be absolutely safeguarded. The great 
expense and the comparative rarity of these fires is, of 
course, against such sweeping remedies ; but one switchboard 
might be in two sections in different parts of the station, 
with bus-bars connected, thereby preventing a total 
shut down. If switchboards were duplicated, however, each 
board in turn could be made absolutely dead—at any rate, as 
far as the bus-bars are concerned—and repairs and altera- 
tions could then be done in perfect safety, and there would 
be no need for any further correspondence headed “ Electric 
Shocks on Flat-Back Switchboards. : 

Mr. Kilburn Scott advocates the storage battery fo 
emergencies ; does he know of any central station poesessing 
a battery that will supply the maximum load, or even half 
the maximum ? I question whether any chief engineer 
would not rather take the risk of fire than give his assistants 
such a battery to keep in order. 

I incline to think that the censure due on account of 
breakdowns should be heaped, not on the engineer, but on 
the electric light committee, who—I speak for the majority 
of cases—ate generally the people to blame when a station 
is not fully equipped with plant. 

J. B. F. 
January 12th, 1904. SER: 


With reference to the failure on the н.т. switchboard at 
Bristol, as I was interested in carrying out the design of this 
switchboard and superintended the erection of the same, 
being also present when the board was put, into commission, 
I think it is due to Messrs. Ferranti, Ltd., the contractors, 
that your readers’ attention is called to the following points. 

As far as I remember, the original switchboard, upon 
which the failure occurred, was designed and installed essen- 
tially as a machine board to control the alternators in the 
Temple Back station. Two spare machine panels of a much 


larger size were provided, and machine-regulating gear was 


supplied for these. 

]t would therefore seem that it was originally the 
intention to install further machines in the Temple Back 
station. This, however, was not done, and when the Avon- 
bank station was completed these two spare machine panels 
on the Temple Back board were used for trunk main feeders 
to connect the two stations in parallel. Later on some of 
the smaller machines were disconnected from the Temple 
Back board, and their panels converted into trunk feeder 
panels to take further cables from Avonbank. It will thus 
be readily appreciated that the switchboard was ultimately 
put to & use which was not anticipated by the designers. 

Iam sure that if Messrs. Ferranti, Ltd., at the present 
time had to installa board for the existing conditions at 
Bristol, they would certainly advocate the use of automatic 
oil circuit-breakers, and eliminate fuses from the machine 
and trunk feeder panels altogether. 

Bristol's unfortunate experience will serve the good 
purpose of bringing clearly before engineers the unsuitability 
of fuses for H.T. circuits. This question was recently 
brought forward by Mr. Eborall in his articles on switchgear 
which appeared in Engineering. 


Ferry Works, Thames Ditton, 
January 11th, 1904. - 


E. Garside. 


Variable Speed Motors. 
In Mr. Hobart's answer to my letter on the above subject, 
he did not altogether understand my remarks. If he will refer 
to it, he will see that the statement was made, If the field 
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of a motor is weakened, brush shifting is necessary, not in 
order to use the reverse field, but in order to avoid the dis- 
torting field." In other words, if in a tramway motor part 
of the field is shunted, the motor will spark. This, of 
course, is not due to the fact that the effeot of the reverse 
field is lost, because the brushes are in the geomettical 
neutral position. It is not usually due to increased self- 
induction on account of increased speed. 
cause of the sparking is on account of the weak field. 
The fields have been distorted into the brushes, These last 
three sentences cover, I believe, all points of difference 
between us. If һе can prove to me that I am mistaken, I 
would be glad. 

In all other points we are in perfect agreement. 


Я J. N. Dodd. 
January 11th, 1904. | 


Superheated Steam. 


It will be apparent to your readers that Mr. Booth’s letter 
in your issue of 8th inst. is based on an entire misapprehension 
of our letter in the previous issue. | | 

Dealing with independently-fired superheater furnaces, we 
pointed out that it was a most mistaken practice to admit 
surplus air ¿nlo such furnaces, and so obtain a most wasteful 
and imperfect combustion, merely in order to reduce the 
ultimate temperature of gases reaching the superheater tubes. 

We pointed out that with Erith's underfeed stoker the coal 
could be more economically burnt, and that the resulting 
small volume of gases at high temperature, say, 8,500° F., 
could very easily be reduced to, say, 1,200° F., afler com- 
bustion was completed. 


We agree with Mr. Booth that dilution during combustion 


might give a fuel efficiency as low as 85 per cent., but this 
was the very mistake we condemned. It 18 obvious that the 
conditions we attain, say, 3,500° furnace temperature, and 
14 per cent. of CO, in furnace gases, represents a fuel 
efficiency of about 80 per cent. 

The heat being thus economically raised from the mini- 
mum of fuel, we showed that it could easily be tempered 
from 8,500? down to 1,200°, after combustion was com- 
pleted. Of course, if gases enter a superheater at 1,200°, 
and leave at 600°, only 50 per cent. of the heat can be 
utilised for superheating ; hence the importance of starting 
with economical combustion. 

Mr. Booth’s own method is to burn much more coal than 
is needed for superheating alone, but to abstract the surplus 
heat after completing combustion, for a different purpose, 
viz., heating feed water; but when deducting the heat used 
for this latter object, the identical volume of gases at 1,200° 
would reach the superheater (assuming similar furnace 
efficiency), and the cost of superheating would be the same as 
in the method we indicated. l 

We have not the necessary experience to judge whether it 
is advantageous in practice to combine feed-water heating 
with superheating in these independently-fired furnaces ; 
but wherever any furnace is used, for any purpose, the 
positive control of both fuel and air supply, and the resulting 
furnace efficiency, will make our stoker a desirable feature. 
In evéry case combusticn should first be efficiently com- 
pleted, and then (whether by dilution or by heat abstraction, 
ав circumstances may warrant), the temperature can be re- 
duced as desired without sacrifice of efficiency. 


Erith Engineering Co. 
| CHARLES EniTH, Manager. 


London, E.C., January 12th, 1904. 


— 


Packing for Export. 


It has been suggested to us, as export packers, that 
placing a bag of lime in the same case with machinery when 
being packed for shipment would secure the arrival of these 
in better condition than is possible otherwise, owing to the 
lime's absorption of all moisture condensed in passing through 
the tropics. - | 

It would be interesting to hear whether any other of your 
readers have tried this, and if &o, with what success. It 
would, of course, only be of use in water-tight tin-lined 
cases, so ав to absorb internal moisture. We should be glad 


The principal. 


to know whether it is thought that such moisture would 
make the lime at all dangerously hot. 

Whilst on the question of export packing, it would be 
interesting to know whether it is the general custom of the 
trade for all packed machinery to be put in tin-lined cases, 


| . Old Packers, 
January 12th, 1904. : 


Design of Direct Current Machinery. 


In looking over Mr. Val. A. Fynn's.article oa “ Тһе 
Design of Direct Current Machinery" in last week's issue, 
I noticed that he suggests Steinmetz’ formula for Ha loss, ав 
follows, viz. :— 

‘004 x cycles x (lines per ст?)? x volume in cm? x 1077, 

This, when worked out, comes to about 58 times more 
than Prof. Ewing's formula, viz. :— | 
. 003 x ~ x Bae x volume in c. cm. 

Ha in watts = - -~ үй м с 

Will Mr. Fynn, or some other gentleman, kindly explain 
this great difference? О : 

А. B. 


— 


Series-Parallel v. Rheostatic Control. 


In a certain town, not 100 miles away from Southport, 
there are running electric cars made by the Brush Co. and 
Dick, Kerr & Co., and working for the British Electric 
Traction Co. and the Corporation respectively. The cars 


made by the Brush Co. are double-decked, and came equipped 


with two 12-H. P. motors operated in series-parallel, and 
the cars made by Dick, Kerr & Oo., are single- 
decked, and came equipped with two 25-H.P. motors, also 
operated in series-parallel. 

After running a few weeks, the B.E.T. Co. removed one 
of the motors from some of the cars, and afterwards removed 
one from all the cars. Lately the Corporation have also 
removed one motor from the single-deck cars by Dick, Kerr 
and Co | 

The only apparent difference in working is the loss of 
accelerating power and trouble on greasy rails; otherwise, 
when full speed is attained, there seems no difference at all. 

The officials of the authorities in question claim that there 
is а great saving in working. expenses, and I should like to 
have opinions from some of your readers on this subject if 
you can find me room in your valuable columns. 

After the cars have once come equipped with two motors, 
the removal of one motor from the equipment will only 
strike out some of the standing charges, viz., part of the 
depreciation ; the interest on the motor, lying useless, is still 
there. Possibly this is not taken into account. 


| | Н. J. Kitchen. 
Hebden Bridge, January 6th, 1904. 


The Chicago Theatre Fire. 


We have read with interest your extract from the Western 
Electrician, giving particulars of the lighting of the ill-fated 
Iroquois Theatre. From the details given the amount of 
current used is by no means great, while the arrangement of 
lights and switches contains no novelty whatever. If the 
other devices in use in this theatre have been puffed up to 
the extent the electrical arrangements have, it must surely 
have been a very ordinary erection altogether. Indeed, we 
should be ashamed to think that the first theatre switchboard 
we ever designed would not do all that is credited to the 
Iroquois board, and we venture to say that no theatre 
engineer or manager in this country would be satisfied with 
a less powerful or a less flexible arrangement of lights than 


that given in your extract from the American Press. 
Edwards & Shaw. 


Birmingham, January 8th, 1904. 


Steam Turbo-Generating Plant. 


As stated at the end of his last communication, our 
managing director, Mr. Morcom, is at present out of 
England, but even if he had been at home we are sure that 
he would not wish to occupy more of your valuable space in 
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carrying on the discussion on present lines. We are quite 
satisfied to leave the matter in the hands of your readers on 
what has been already said. | 


For Belliss & Moreom, Ltd., 
Gro. B. Рлввотт, Secretary. 


Birmingham, January 11th, 1904. 


In my letter of January 4th, I am sorry to find that when 
copying the MS., the typist omitted Shipley from the list 
of turbine stations with its coal cost of *87d.; the average 
figure is correct with this included. The next average 
should read *68d., and not °643d. 

John H. Barker. 

Loughborough, January 18th, 1904. 


May I be allowed to point ont an error in your corre- 
spondent Mr. J. H. Barker’s arithmetic? The average of 
the steam turbine stations he gives, works out to 795d. per 
unit for fuel, and not 747d. The turbine stations are, 
therefore, 74 per cent. worse than the reciprocating engine 
stations, instead of 1:2 per cent. only. At the same time 
I do not attach any great importance to statistics of this 
sort. 

The results achieved with the steam turbine at the New- 
castle-on-Tyne Supply Station may be good, but from the 
diagram A Student sends, it is obvious that if recipro- 


cating engines had been used, the results would have been _ 


materially better. 

Again, although Mr. Barker does not happen to have 
access to Mr. Emmett’s paper on recent steam turbine 
developments, he is quite prepared all the same to state what 
that gentleman “did say,” or “intended to say, and pro- 
ceeds to give what he would have liked him to say. What 
Mr. Emmett actually said is as follows :— 


In turbines which we have tested the steam consumption bas 


been reduced from 6 to 7 per cent. for every additional inch of 
vacuum above 25 in. Such a reduction is, of course, very 


important, and justifies large expenditures upon condensing 


apparatus, 


Mr. Barker would have it that the figure is 2 per cent. 


only, but the statement that the Parsons turbine gained 


4 per cent. on the steam consumption for every inch of 
vacuum above 25 in. has so often. appeared in print that 
many, like myself, must have come to thin 

of the accepted ** gospel” of the steam turbine, It appears 


now that it is all wrong, and that Mr. Barker has the 


authority of the makers for saying so. It makes one wonder 


whether any of the other information concerning the steam 


turbine is of a similarly unreliable character. No doubt 
engineers of supply stations are getting rather tired of being 
reminded that if they expect to get the test-house result 
from their turbines they must maintain the same high degree 
of vacuum. They will be finding, too, in some cases, that to 
throw about double the quantity of circulating water re- 
quired for a reciprocating engine over a 40-ft, cooling tower 
is an expensive proceeding. | 

Another article of the steam turbine faith is that turbines 
are not injuriously affected by superheat. This statement 
has been made over and over again; it was an undoubted 
fact according to one correspondent, but when evidence was 
brought forward to the contrary, it transpired that turbines 
about the country were being fitted with new blades of special 
metal in the endeavour to make them work satisfactorily 
with superheated steam. The fact is that the steam turbine 


is no more immune against the effecta of Büperbeat than your 
old friend, the | 


Reciprocating Engine. 
January 12th, 1904. 


The Shifts of a Shift Engineer. 


[We have received a lengthy communication from a cor- 
respondent on the above gubject, from which we make the 
following extracts.—Eps. E. R.] 


Judging from the present state of things as regards 
salaries, I consider your correspondent under the above head- 


ink that it was part: 


ing to be very lucky to have 188. or £1 week to pay with, and 
that 28. is more on an average with the salaries now paid 
for the most responsible position of shift engineer. To con- 
firm what I have just said, I think the writer would be sur- 
prised to know that there are gentlemen in his capacity 
receiving the enormous salary of 158. per week for their 
valuable services, and in addition they act as chief clerks, 
and get up at the early hour of 4 a.m. to commence their 
shift, working 10 hours а shift. For reference, I will give 
some idea of the salaries оп an average of stations I have 
come in contact with :— 


Chief es se „ „ 45 per week. 
Ohief assistant, from .. &1 to £2 5s. per week. 
Fitter or fitter driver 368. to £2 " 


Under driver | 308. to 338. й 


Stokers average 265. to 288. М 
Labourer and cleaner . . 21e. to 23s. i 
Jointer in wie a je ub - 
Switchboard attendant бв. to £1, and jolly lucky 
to bave anything. 
15s. to 258. per week. 


I think it would be better to be a labourer and work conve- 
nient and regular hours. Just fancy anybody taking orders 
from a 15в, а week man. Nevertheless it is а true everyday 
fact. | 

I will give what I consider the chief cause for such 
things: they are gentlemen's sons, who have not the moral 
courage to demand a reasonable salary for their services. 

If necessary, the writer can say а lot with regard to Fara- 
day House men in connection with the above. 

I should like to have а word with regard to the accident 
at Cardiff, which, in the writer's opinion, was only to be 
expected gooner or later. We may put the matter on the 
salary scale, and consider what amount of destruction lies 
at the hand of, say, the switchboard attendant, who is paid. 
on the average less money than an outside labourer. In 
conclusion, I hopé that this issue of your paper will come 
more into contact with the town ratepayer or councillor on 
electricity committees, and not into the hands of the, in 
most cases, bigoted chief engineer, who is only too anxious 
as to his own salary. | 


Shift engineer, from РЕР aes 


Disgusted. 
D ——Z—Z— 
BUSINESS NOTES. 
Electrical Wares Exported. 

Winx mme Jan. 13TH, 1903. Warr жирне Jan. 12TH, 19С4. 
Alexandria. và . Value £23 Alexandria. n Value £27 
Auckland + Я .. 180 Amsterdam.. vs e e + 40 
Beira ee 84 Bombay ee oe ee ee 86 
Bombay si 92 Brisbane "T Ке . 861 
Bremen . ae m б Buenos Ayres. Teleg. mat. 148 
Buenos Ayres. Teleg. cable 550 Calcutta "А . . 293 

Ре Teleg. mat. .. 40 " Teleg. mat. .. 243 
Calcutta 599 Cape Town.. š 821 


Teleg. cable. . 170 | Channel Islands.. . 6 


)9 - ee ee 

Canada, via U.S... io М 19 Christiania, Teleg. apparatus. 132 

$i Teleg. cable. s 52 lombo .. 98 es oe 179 
Cape Town .. T T . 1,298 Demerara .. s Ж m 86 
Christiania. Teleg. wire oo 926 Durban А T - . 2,487 
Durban vs is eo 927 з Teleg. plant. . . 1,965 

ii Teleg. mat. 98 East London ж sa . 814 
Fremantle .. ss 514 ii Teleg. mat. .. T: 22 
Gibraltar а es T 80 Gibraltar. = as . dM) 
Halifax T э bay ьа 11 9з Teleg. mat. А 70 
Hamburg à T .. 118 Gothenburg.. va “э é 21 
Liban.. m sa T ad 29 Hong Kong.. 25 a .. 868 
Madras i "n се T 28 Malta. Elec. machinery ..  1$5 
Melbourne .. are i oe, HM Melbourne .. vá ө .. 199 
Nagasaki. Teleg. mat, .. 1,680 Paris. i 55 T . . 186 
New York .. ei re e 85 Рег Md i oe .. 197 
Ostend oe oe - "m 70 St. Lucia А í 28 
Otago ee T s . 680 Shanghai LE! 
Port Elizabeth  .. xu .. 1,260 


Stockholm. Teleg. wire # 97 


Rockhampton M T Vs 46 Bydney Р 389 
Rotterdam .. ds is ice 38 Valparaiso $y n fs 59 
Sekondi ss ate as na 63 Zanzibar. Teleg. matt. ty 
Shanghai v» e. . . 184 
Sydney T „ө ae "P 81 
Valparaiso .. ia s .. 80 


| 


Total . £9,127 Total oe £9,5€8 


Cope 


Foreign Goods Transhipped. 
Halifax. Elec. carbons Value £26 | Gothenburg. Elec. appar, Value £105 
Singapore. Telephones ae 24 
Sydney. Electriclightapparatus 195 


Total eo #245 


— 


Total. 4105 
The Telegraph Wire Export Trade.— The year 1903 

closed, as it started, with а very quiet tone in the export trade of 

this country in telegraph wire and apparatus connected therewith. 

The shipments last month only amounted to £43,237, as com 

with £145,271 in November and £106,591 in December, 1902. 

The fluctuating character of the trade is shown by the fact that the | 
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minimum monthly shipments during the past year were as low as 
£19,676, while the maximum was £145,271. The aggregate exports 
during 1903 only reached a total of £1,808,136, as contrasted with 
£2,838,641 in the preceding 12 months, and £3,147,983 in 1901. 


United States Electrical Exports.—The following is 
а list extracted from a report drawn up by Mr. Seymour Bell 
regarding manufactured goods sent to the United Kingdom and 
British possessions during the years ending June 30th, 1901 


and 1903, for which we are indebted to the Board of Trade 


Journal :— 
ELECTRICAL MACHINERY. 
1901. 1908 

British North America ee oe ee 807,419 1,240,900 

West Indies and Bermuda .. ee > 26,849 fl, 

British East Indies . ee ee ee 817,081 25, 
British Australasia 169,539 900,469 
British Africa ee ee eo oe ee ев 84,848 192,431 
Hong Kong P "i s "M „ cad 11,878 18,808 
Total exported to British possessions .. 1,867,104 1,660,082 
Percentage of total United States exports 28:5 28-1 
Total exported to United Kiagdom .. 2,760,788 8 


Percentage of total United States exporte 


47°5 
Total exports from United States .. 5,612,715 _ 5,719,459 


Laminated Brush Switches of Large Current 
Capacities.—The extensive and rapidly increasing use of heavy 
current distribution systems has necessitated several radical changes 
in the designe of switches. For opening circuits of considerable 
current value the old type of switch, though quite satisfactory for 
use on circuits carrying small currents, is out of the question, owing 
to it being extremely difficult to operate on account of the great 
physical effort required to break the circuit. To meet this diffi- 
culty, the British Thomson-Houston Co., Ltd., have introduced a 


Construction adopted enables the opening and closing of the switch 


to be accomplished with the greatest ease. 

The toggle form of mechanism which is used to operate the 
movable element nof only secures ease of operation, but makes the 
final contact under heavy pressure, securing the most positive 
electrical connection. This switch is provided with a secondary 
contact on which the circuit is always broken, thus protecting the 
main contacts from any injury due to arcing. Unless specially con- 
structed for alternating current service, it is provided with a 
magnetic blow-out for the secondary breaks. The brush is of 
laminated rolled copper supported between an inner block, and the 
outer lamination of spring as in the case of the laminated lever 
switch. The supporting and actuating mechanism of this switch is 
of wrought-iron or steel, enamelled black, while the handles are of 
hard wood, stained black and polished. 


Safety Counterweight Set.—Meassrs. Schmahl and 
Schultz, of Barmen, whose English agents are Messrs. Plutte, 


Scheele & Oo., 18 and 19, Queenhithe, London, E. C., are supplying 


а new counterweight (No. 173), which leaves the ceiling rose entirely 
free from any strain, such being borne by the back plate which is 
screwed to the wood block under the china base. It is & weakness 
of many counterweight pendants that the whole weight has to be 
borne by the ceiling rose oover, which, with a heavy fitting, may 
result in the china thread breaking, and the fitting being damaged. 


Forthcoming Books,—Messrs. Archibald Constable and 
Co. will publish during this month Mr. James Swinburne’s book on 
“ Entropy.” They will also publish at the same time a new 
illustrated work by Mr. F. Goodrich, entitled Refuse Disposal 
and Power Production.” Thie book deals with the practical 
and economical use of town refuse for the production of steam 
power, and will appeal to local authorities and central station 
engineers. | 


$,000-Amp. 250-VoLr 
LAMINATED Laver SwIron. 


8,000-Aur. SrsGLE-Pore 
Ввовн Todd Swrrcnm. 


8,000-А мр. DouBLE-THROW 
BnaosH Товаге SwrirOH. 


B.T.H. Laminatep BnvusH Swiroxes oF LARGE CUBREN T CAPACITIBES, 


laminated brush lever switch, which is noteworthy for the great 
facility with which it controls circuits of large current capacity. | 

This switch is especially serviceable for use with heavy currente 
at moderate potentials, and is constructed for operation on 125 or 
250-volt circuits, in capacities ranging from 1,200 to 4,000 amperes. 
It is so designed that, however large íts current capacity, it can be 
opened and closed with very little physical effort, and without the 
sacrifice of a firm and positive contact. The blade elements are of 
laminated brush construction, ensuring, under suitable tension, an 
even and complete contact over the entire contact area. The switch 
is provided with a secondary contact, on which the circuit is broken, 
thus preventing injury to the brushes due to arcing. The laminations 
or brushes are of rolled copper bound together by thicker outside 
spring bars and by a gun-metal block on the inside of the 
lamination, the whole structure of each brush being fastened to- 
gether by steel clamps. The contact part of the stud is squared on 
the base of the board to make contact with the brushes. 

For use in connection with still heavier currente and at higher 
potentials, the British Thomson-Houston Co., Ltd., have also intro- 
duced a laminated brush toggle switch. This switch is suitable for 
operation on circuits up to 600 volte in capacities ranging from 
2,000 to.10,000 amperes, and, like the laminated lever switch, its 
movable contact parts are laminated oopper brushes. The form of 


Newcastle and District Association of Electrical 
Contractors.—On 8th inst. a dinner was given by the members of 
thie Association to the delegates from the different towns in the 
North of England who were attending the meeting of the Northern 
Section of the National Electrical Contractors’ Association on the 
following day, Saturday. The President of the National Associa- 
tion (Mr. Rawlings), and the President of the London Association 
(Mr. Berry) journeyed down specially from London. Mr. 
Cross (Falconar, Cross & Co.) presided, and about 20 covers were 
laid. The others present were Mr. Wallis, of Leeds, Messrs. 
McDermott & Steinthal, of Manchester, Messrs. Sutton & Harford, 
of Liverpool, Mr. Tattersall, of Middlesbrough, Mr. Andrews, of 
Sanderland, Mr. Shaw, of Stockport, Mr. Armstrong, of Carlisle, 
Messrs. T. G. Usher (vice-chairman), Gowdy, Andrews, Coleman, 
Beilby, C. Usher, and R. Robson (hon. secretary), of Newcastle. 
After the usual loyal toasts, the National Association " was pro- 
posed by the chairman and replied to by Mr. Rawlings. Mr. 
Usher, the vice-chairman, proposed the Northern Section,” to 
which Mr. Wallis, the chairman of that section, replied. The 
" Newcastle Association " was proposed by Mr. Berry, Mr. Robson 
replying ; Our Guests, by Mr. Andrews, Mr. McDermott 
replying. The health of the chairman,was also proposed and 
responded to. Several songs were rendered by members, 
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Book Notices.—‘ The Half-Tone Process,“ by Julius 
Verfasser. London: Iliffe & Sons, Ltd. 58. nai. 
~ “ flektro- Akustische Untersuchungen,” by R. Hartmann! Kempf. 
Frankfort-on-Main : Gebrüder Knauer. 

" Willing's Press Guide for 1904." 
Jun. Ltd. 1s. 

“The Locomotive Simply Explained,” by Charles S. Lake, 
London: Percival Marshall & Co. 6d. net. 

“ Mathieson's Highest and Lowest Prices—1904.” 
Mathieson & Sons. 28. 6d. 


Lockwood's Price Book for Builders and Contractors, 1904. Edited 
by F. T. W. Miller. London: Crosby Lockwood & On: Price 4s. 
The distinguishing features of this work are too well known to 
require detailed reference. The electric lighting section has been 
revised and extended, the editor being indebted to Mr. A. P. 
Haslam in this respect. Prices are given of some of the leading 
electrical manufacturers’ products, and estimates for wiring houses 
for electric light and bells. The City of London Co 's general con- 
ditions of supply are given. but instead of the I.E.E. wiring rules, 
those of the Phonix Fire Office are used. 

Geometry for Technical Students. Ву E. H. Sprague. London: 
Crosby Lockwood & Son. 1904. Price 1s.net. In this work the 
&uthor adopts the modern itreatment of his subject, departing 
wholly from the Euclidean sequence. The figures are clear, and 
very many of the propositions are illuminated by the addition of 
examples of their practical application. A number of problems in 
plane geometry which are found useful in drawing are appended. 
The book is admirably adapted for teaching purposes. 


London: James Willing, 


London: 


An Improved Type of Ignition Battery.—Owing to 
the vibration to which ignition batteries for motor-cars, &c., are 
subjected, and the consequent falling out of material, short-circuits 
are ‘frequently caused, which, although trifling in themselves, are 
sufficient to put the battery out of order. The use of transparent 
cells has enabled this to be readily detected, but owing to the fact 
that they are sealed in, this does not help the unekilled user, as 
although he may see what is the matter, he is unable to get at the 
cause. In many cases washing out the cells and elements is all that 
is necessary to retore the battery to perfect condition, and most of 
the expense is incurred in unsealing and resealing the cells. We 
have recently been shown an improved type of Umpire” batterv 
which is being put on the market by Messrs. Sutherland and 
' Marcuson, of Montpelier Works, Twickenham, and 61, Chandos 
Street. Strand, in which this difficulty has been cleverly overcome. 
The illustration herewith, which is from a photograph of two 
ignition! batteries of (60 ampere-hours at ignition rates, shows the 
advantages at a glance. The cells, which are of practically un- 
breakable material, are set into teak trays to which are attached 
long studs. The lid, which is also of teak treated so as to render 
it acid proof, is fitted with rubber packing, and specially designed 


New "UnxPIBE" BATTERIES. 


rabber collars are fitted to the lugs, which pass through holes in the 
lids. When the lid is screwed down by means of the fly nuts 
shown in the illustration, 16 forms a perfectly tight arrangement, 
and if the vent holes in the lid are plugged, the battery may be 
allowed to stand upside down. It is evident that any prac- 
tical man can take off the lid, remove the elements, wash 
them and the celle, replace them, refill the cells, and screw on 
the lid in less time than it takes to describe them. The makers 
inform us that they bave made the following tests with a two-cell 
. battery of this description. It was standing upside down fully 
. charged when the time was taken, it was reversed, the lid un- 
screwed, the elements removed and washed, the cells emptied and 
washed, the elements replaced, fresh electrolyte poured in, the lid 
screwed down tight and the battery again turned upside down, the 
whole operation being done by their man in exactly two minutes. 
. The elements are of the well-known “Umpire” type with porous 
plates and rubber bands. There should be a large demand for this 
type, which the makers call their Accessible Skeleton Type” for 
» use in motor-cars and wherever, owing to rough treatment, small 
defecte are liable to occur. 


National Electrical Contractors’ Association 
(Northern Section).—Successful meetings of this Association 
were held at the Metropole Hotel, Newcastle-on-Tyne, on Saturday, 
Jaauary 9th, under the chairmanship of Mr. E. C. Wallis, of 


Leeds, supported by Mr. Rawlings, of London, the President of 
the N. E. O. A. Many points of importance to the electrical trade 
were discussed, and it was felt that the Association was in s eatis- 
factory condition and doing good work. A model specification is 
being drawn up, and a system of registration of workmen is in use, 
and is found to be very useful to the members; many other matters 
of interest are also being brought forward by members of the 
Association. 


Metallic Packings.—Messrs. Newton & Nicholeon, of 
the Tyne Dock Corrugated Packing Works, South Shields, have sent 
us some specimens of their metallic packing (Taylor's patent), such 
as they have supplied to a large number of engineering and ship- 
repairing firms in all p of the United Kingdom, and also to some 
electric lighting works. Tbe Taylor packing consists of metal 
rings, oblonga, and squares, cut from very thin sheets of brass, and 
corrugated, and it is placed in the joints (with cement) in joining 


together metal pipes, &c., joints being thus made steam and water- 


tight with certainty and durability. One corrugated ring is laid 
along with the cement on the inner part of the surface of the flange, 
clear of the bolts, and in screwing up the joint, the ridges of the 
corrugations yielding to it, it is claimed that it will take the im- 
pressions off all the irregularities of the surfaces of the flanges, 
thus making it impossible for any ordinary high pressure from 


either steam or wateg to penetrate the joint. 


a : 

Trade Announcements.— Messrs. W. Н. Bailey & Co., 
Ltd., Salford, Manchester, have secured a license from Mr. E. W. 
Köster, of the firm of Messrs. Pokorny & Wittekind, Frankfort, for 
the sole right to manufacture in the United Kingdom his patent 
positive valve air compressors and vacuum pumpe, which were 
awarded a gold medal at the recent Diisseldorf Exhibition. 

Mr. F. 8. Letts, of Derby Road, Northampton, has gone into 
partnership with Messrs. F. T. & A. Garrett, of 23, Mount Street, 
and business will be carried on as F. T. & A. Garrett, Letts and 
Co., electric light and power engineers, at 23, Mount Street, 


. Northampton. 


Mesars. L. M. Ericsson & Co, Ltd., bave handed over the whole 
of their business in Great Britain and Ireland, and in а number of 
the British colonies and dependencies, to an English company 
called the ''British L. M. Ericseon Manufacturing Co., Ltd.," with 
works at Beeston, near Nottingham, where they will manufacture 
the well-known Ericsson specialities in telephone instruments and 
switchboards. The new company wish it to be understood that 
they have no connection whatever with any other firms trading under 
somewhat similar names, and that neither they nor Messrs. L. M. 
Ericsson & Oo., of Stockholm, supply such firms with goods; во that 
all communications should be addressed to them direct, or to the 
agents which they may appoint. | 

Mesars. Moul & Co., electrical engineers, 76-78, York Street, West- 
minster, S. W., announce that they bave taken over the electrical 
departments of the firm of O. Berend & Co. (in liquidation) from 
the Receiver and manager, and are carrying on the business at the 
address mentioned. All orders placed with the Receiver and 
manager will be executed by them. 

Mr. Edward Till has retired from the business of Edward Till 
and Co. owing to advancing years. The business will be continued 
as hitherto by Messrs. Geoffrey Hoare and Charles Bower, assisted 
by Mr. W. 8. T. Worthington. 

The Engineering, Building and Allied Trades Depót was opened 
at 12, Bank Street, Manchester, on Wednesday, 13th inst. Its 
о is to afford firms the advantage of having а central town 
office and showrooms, and change their exhibits whenever they 
please. A staff is also provided to push the eale of special lines 


_ exhibited. Those'who wish for fuller particulars can obtain circulars 


from the manager, Mr. A. Tolhausen, at the above address. 


Private Bills in Parliament.—On Saturday the first 
batch of memorials alleging non-compliance with Standing Orders 
in the case of the private Bills coming before Parliament next 
session, were deposited in the Private Bill Office. Amongst the 
Bills affected were the following :— 

London United Tramways.—The Middlesex County Council, who 
are the road authority for the district in which it is proposed to 
construct certain tramways, allege that their local assent as the 
authority has not been obtained. 

London  Uniled Tramways (Railways).—The London County 
Council allege that the suggested railways at Hammersmith are not 
railways according to the true intent and meaning of the Btanding 
Orders, but are tramways, and that the necessary notices in the case 
of tramways have not been given. 

Lianelly Tramways.—The British Insulated and Helsby Cables, 
Ltd., state that the effect of Clause 5 of this Bill, which is promoted 
by the Urban District Council, is to empower the memorialists to 
make and maintain the works which were authorised by the 
Llanely and District Light Railway Order, 1902, and which were 
conferred upon the Llanelly and Distriot Electric Light and Traction 
Oo., Ltd. They allege that the notices do not, as required by the 
Standing Orders, contain a description of the termini of the pro- 
posed works, nor does the Bill specify the gauge of the proposed 
tramways. 

North Wales Electric Power Bill.—In his memorial, Sir 
Richard H. Williams Bulkeley complains that the plans deposited 
are erroneous and defective, and do not show properly the whole 
of the work proposed to be carried out by the Bill. 

London County Council Tramways.—There are two memorials 
against this Bill, one by the Borough of Holborn and one by Messrs. 
Maple & Co. and Mesars. Shoolbred. Both allege that the necessary 
consent of the road authority has not been obtained. EE d 
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Leeds Corporation (Consolidation).—The West Riding County 
Council and the Yorkshire Electric Power Oo. have deposited 
memorials agsiost this Bill. The Yorkshire Electric Power Co. 
state that by Clause 111 of the Bill it is proposed that from and 
after the passing of the Bill no person shall place any electric line 
along, over or across any street within the city, without the consent 
in writing of the a eurn and that the Corporation may require 
any person who shall so place any electric wire to remove it. It is 
stated that the necessary notices as to this power were not published, 
and, moreover, the effect of the clause is to alter the provisions of 
the Yorkshire Electric Power Act of 1901, whereby that company 
is empowered to lay mains through the city except within a defined 
area. In respect of this, no notice to the company has been given. 


Catalogues and Calendars.—A useful diary has been 
issued by the British Bream SPECIALITIES, Ltp, of Fleet Street, 
Leicester. It-has separate sections for engagement entries, monthly 
cash accounts, and general memoranda. A good deal of engineering 
data and particulars of the company’s manufactures are given. 

An arc lamp calendar has come to hand from MESSRS. CROMPTON 
AND Co., Ltp. Each monthly card has a view of some place 
where the Crompton arc lamps, are tin service. A complete 
calendar for 1905 is given at the end. $ 

The GrEsERAL EL EOTRIO Co.’s progress sheet for January shows 
their fuseboards, plug adaptors, aerial cables, and a number of other 
specialities, the prices of some of which have been reduced. 

We have received from Mrssrs. Eankst Scorr & MOUNTAIN, 
Lv., of Newcastle-on-Tyne, copies of several new illustrated cir- 
culars relating to their electrical machinery. No. 52 is а collection 
of views of engines and generators, and some other electrical 
machines which they have supplied to municipalities and engineer- 
ing workshops, shipyards, collieries, and so on for central power 
station equipments. No. 53 contains numerous pictures of cranes, 
winches, pumps, pig-breakers, fans and other motor-driven 
machinery supplied to iron and steel works, shipyards, factories, &c. 
In ciren]ar No. 54 is an excellent collection of views of electrical 
mining machinery, including pumps, haulage gear, locomotives, 
capstans, coal cutters, switches, &c. All of theilists are weli set out 
and admirably illustrated. | 

Мв. J. C. STEWART, of Donegall Quay, Belfast, has placed before 
us several circulars respecting his steam specialities, including the 
* Unique reducing valve, also spiral and other!protectors for gauge 
glasses. 

The Scottish Mining Fatality: A Claim.—In the 
Glasgow Court of Sessions last week the record was closed and 
issues ordered by Lord Kincairney in an action by Daniel Soullion, 
Derryadd, Lurgan, Co. Armagh, against Robert Addie & Sone’ 


Collieries, Ltd., mine owners, Glasgow, for £500 damages for the 


death of pursoer's son, James Scullion, who was employed in 
defenders’ Bbawhead pit at Coatbridge. On September 11th last 
deceased, along with his cousin John Scullion and Robert Bell, all 
miners, were journeying along the main road of the pit when 
pursuer's son and Bell fell to the ground, and were subsequently 
found to be dead, the cause being electric shock. Parsuer explains 
that the pit was fitted with electrical appliances for pumping and 
for signalling operations. For pumping operations electricity was 
generated by а dynamo at the pithead and conveyed in three cables 
down the shaft, where they were, not insulated, and along 
the roads, where they were. The voltage on these cables was 
extremely bigh. Electricity for signalling purposes was generated 
in a battery at the pithead. The voltage on the signalling wires 
was small and there was no danger iu touching them, and they 


were not insulated. It is believed that the cause of the accident 


was tnat the power cables and signalling wires came into contact 
in the shaft, and that the latter thas became charged with a high 
voltage, which proved fatal to Scullion and Bel), who are believed 
to have accidentally touched the signalling wires. Pyreuer ssys the 
cables in the shaft should have been insulated and placed further 
apart from the signalling wires to prevent the electricity escaping 
to the wires. Defenders deny that there was contact in the shaft. 
The wires and cables, they say, are fixed at points distant from each 
other about 35 ft. They explain that the electrical system in use is 
the customary and tbe usual method employed in ccal pits.— 
Glasgow Evening Times. 

Dissolutions and Liquidations.—The City and Sub- 
urban Electric Carriage Оо. (1903), is winding up voluntarily, with 
Mr. W. B. Peat, 3, Lothbury, E.C., as liquidator, Creditors are to 
send particulars of debts, &., to Mr. Peat by February 17th. . 

Creditors of Mercier’s Patents, Ltd., are to send particulars of 
debts, &., to Mr. M. Mercier, 252, Chapel Street, Salford, the 
liquidator, by February 7tb. | 

A meeting of the North-Eastern Telephone Co. is to be held at 
Gateshead on February 11th to hear an account of the liquidation 
proceedings from Mr. C. Humble, the liquidator. 

Messrs. J. H. Bartlett and D. H. Ogden (Perry & Co., electricians, 
| Grafton Street and Avery Row, London) have dissolved partner- 
ship. | 

Messrs. G. R. and J. Marson and H. W. Burbury (Marson Bros. and 
Burbury, gas and electrical engineers, Coventry) have dissolved 
partnership. Mr. G. R. Marson attends to debts, &c. 

A meeting of Howell's Simplex Anti-Inductive Telephone Syndi- 
cate is to be held at 33, St. Bwithin's Lane, E.C., on February 19th, 
to hear an account of the winding up from the liquidator, Mr. D. F. 


Celonial Wood-working Machinery.—The British 


Westinghouse Co. are supplying—through Mesars. John Petrie, 
Son & Co.—a number of motors for driving an extensive wood- 
working plant at Christchurch, New Zealand. The motors are of 
the company's new “SB” direct-current enclosed type, and are 
direct-coupled to the various machines. | 


r 


` engines, 


showed a small weekly profit. 


Plant for Sale.— The Halifax Corporation is inviting 
tenders for the purchase of two Lancashire boilers and one Pollit 
and Wigzell engine which are not required now that alterations are 
being made in the electricity works. See our advertisement pages 
to-day. 

The Corporation of Launceston, Tasmania, are inviting offers for 
five 100-kw. water-driven turbo-alternator sete (Gilkes-Siemens), 
switchboards, Siemens direct-current arc lighting machines, &., 
as detailed in our advertisement pages to-day. | 


Reduction of Capital,— On Tuesday Mr. Justice 
Buckley sanctioned the petition of the Thomas Lighting Oo., Ltd., 
for the reduction of its capital from £15,000 to £5,000. The com- 
pany, says & financial daily, was formed to work patents for the 
substitution of electricity for gas in the lighting of railway carriages, 
and has lost the difference between the above sums. 


` E 
^ ' 


LIGHTIN G AND POWER NOTES. 


Andover.—In oonsequence of the threatened opposition 
of the T.O., the Southern District Electricity Corporation has 
decided not to proceed with its application to the B. of T. for 
powers to carry out the proposed scheme for lighting the 
borough. | 

Armagh.—The County Council has resolved to offer no 
objection to the Ulster Electric Bill. 


Baku.—An electric power station has recently been 
erected to supply energy for the working of about 2,000 petroleum 
wells in the district. The plant installed comprises four tubular 
boilers, fitted with superheaters, two horizontal triple-expansion 
each connected to а 700-Kw. alternator working 
at 5,600 volts. Three sub-stations have been erected on the oil 


fields, and transform down to a 1,000-volt supply. The majority 


of the motors at work are of 40 н.р. 


Bo’ness.—Terms have now been arranged with the 
National Electric Construction Oo. for supplying the burgh with 
electricity. The company has offered, by way of compromise, to 
reduce its price for fitting up the installation, by £500, plus the 
premium thereon—in all, £535, Messrs. Burstall & Monkhouse, the 
consulting engineers, have informed the Council that the actual cost 
of the works to the contractors had now been reduced to £20,287. 
In view of the company’s abatement of £535, the Т.С. accepted 
the offer. It was further agreed to borrow £25,000 to carry out 
the scheme. 


Bristol.—The L.G.B. has sanctioned the borrowing of 
£10,000 for free-wiring purposes. 


Caerphilly.—The U.D.C. on January 7th resolved to 
apply fora prov. order for E.L., the area to include Caerphilly, 
Llanbradach, Senghenydd and Aber. The estimated cost of the 
echeme is £5,500. 


Cannock.—The U.D.O., which is negotiating with Messrs. 
Whittaker Bros., Ltd., of Dudley, forthe lighting of the district by 
electricity, has resolved that the Hednesford compulsory area clause 
shall not be insisted upon if counsel otherwise approves of tne prov. 
order. 

Canterbury.—The Т.С. has adopted the following 
charges for private lighting:—On the maximum demand system, 
7d. and 2d. per unit, and on the flat rate 5d. per unit. Extra 
discounts are to be allowed for power. | 

Clevedon.—The Western Electric Distributing Co. has 
received the assent of the T.C. in regard to the lighting of its area 
by electricity. 

Crediton,—The U.D.C. has replied to Messrs. Christy 
and Co. that it will raise no objection to the prov. order they 


intend applying for to supply the town with electric light, prc- 
viding they agree to certain conditions. 


Derby.—The T.C. has resolved to expend £1,250 upon а 


" scheme for lighting the electric tramway routes by attaching lamps 


to the tramway standards. 


Dewsbury.—Certain charges have been made to the effect 
that the borough electrical engineer, Mr. R. H. Campion, had been 
receiving a commission of 10s. per barrel of oil supplied to the 
electricity works. After careful investigation the Electricity Com- 
mittee has come to the conclusion that the charges are without 
foundation, and it passed а resolution approving of Mr. Campion 
taking legal proceedings against tho person mah ing the charges. 

Darsley.—The R.D.C. has decided to assent to the 
application of the Gloucestershire Electric Power Co. fora prov. 
order for E.L. 

Ealing.—The T.C. has decided to apply to the L. G. B. 
for a loan to purchase four acres of land for the Corporation elec- 


trical department at West Ealing, the G.W. Railway Co. having 
agreed to sell to the Council the requirediland at £700 per acre. 


Edmonton.—At a meeting held on the 11th inst., the 


D. O. adopted the electric lighting scheme of Mr. R. Hammond, 


estimated to cost £44,000. ‘he Council had a second scheme before 
it prepared by Mr. W. C. C. Hawtayne, which was estimated to 
involve an expenditure of £33,000. The proposals of both experts 


* 


— —— — —À—— ———————————— Y l.——  1.————————————————————XMÁÁHÉÁÉHWA. араарар 


98 THE ELECTRICAL REVIEW. [Vol м. No. 1,364, Janbanr 15, 1904. 


— ———— 


Cainsborough.— The U. D. C. has been advised by its 
engineer to safeguard its interests by opposing the Bill of the 
Lincolnshire and Yorkshire Electric Power Co. 


Gateshead.—The Т.О. has adopted the proposal of the 
Durham County Electrical Power Distribution Co., for а condi- 
tional rednction of prices to consumers, on tbe understanding that 
the perlod of 13 years under the prov. order be extended to 14 years, 
bat not 19, as suggest ad by the company. 


Grantham.—The Т.О. has decided not to oppose the 
Bill of the Lincolnshire and Yorkshire Electric Power Co., which 


seeks powers to supply energy in bulk and also for power, provided 
overhead wires are not used. 


Halifax.—The T.C. last week resolved to apply to the 


L. d. B. for sanction to borrow £10,000 for the extension of the elec- 
tricity undertaking, as follows: 


One 500-xw. steam dynamo and accessories · £7,950 
Switchboard, &o. va ,'% "S А 420 
Cable and connections va s s $5 220 
Meters eae os er ee e464 ee ee ee ee 1,000 
Contingencies ee ee ^ өө ee °з ee ae ee 416 

210, 000 


Horwich.—Owing to a number of applications having 
been received for a supply of electricity by the Bolton T.C., the 
latter body has approached the U.D.C. on the question of supplying 
energy in bulk. The U. D. O., however, favours the idea of a prov. 


order being obtained, and a committee bas been appointed to con- 
sider the question. i 


Kinghorn.—The inhabitants of the burgh are con- 
sidering a proposal by the Fife Electric Power Co. to erect a 
generating station between Kinghorn and Inverkeithing for the pur- 
pose of lighting the district and a number of the adjacent towns. 


Knutsford.—The U.D.O. has decided to apply to the 


B. of T. for а year's extension of time in connection with the E. L. 
order, with a view to the order being leased to a company. 


Leek.—The U.D.C. has decided to supply energy for 


power purposes at 13d. per unit on a guaranteed consumption of 
225,000 units per annum for three years. 


London,—MARYLEBONE.—At a meeting held on the 
7th inst. the Mayor stated that а Committee of the T.C. had inter- 
viewed the directors of the Metropolitan Electric Supply Co. twice, 
to ascertain the terms and conditions on which the company 
would agree to set aside the arbitration award of £1,212,000 
required to pay for the company’s local property. The directors 
declined to set aside the award unless they received in some form 
an equivalent for the amount awarded. The company has made 
certain suggestions to facilitate the completion of the purchase, 
vis. that the company should accept stock having a prior charge 
upon the revenues and rates of the borough and bearing interest as 
agreed, the Council to redeem the stock at par in 42 years; the 
annual rent to be paid by the company to be a fixed sum practically 
equivalent ito the yearly interest on the stock. Other proposals 
were as regards the capital to be provided by the Council in respect 
of the period from January 1st, 1902, until the commeucement of 
the lease. The Council will hold a special meeting to receive a 
report of the Electricity Committee concerning these proposals. 

The terms of the compromise suggested by the Metropolitan 
Electric Supply Co. have been regarded as very unsatisfactory, and 
a meeting of the ratepayers has been convened for the 19th inst. to 
discuss the advisability of proceeding with the Bill deposited in 
Parliament. 

BROMPTON AND KENSINGTON.—This company has made а reduc- 
tion in the price of energy for lighting, which varies from 51d. per 
unit under 500 units to 4d. under 5,000 unite, The charge for 
power will remain at 3d., and discount: will be abolished. 

BaTTERSEA.—The E.L. Committee of the В.О. reported on 11th 
inst., that it had a communication from the electrical engineer 
suggesting the advisability of increasing the plant at the generating 
atation to cope with the demand which will probably be made in 
the winter of 1904-5, by the provision of the following :—750-Kw. 
turbine and generator, condenser, two water-tube boilers with 
mechanical stokers and accessories. The Committee resolved that 
Messrs. Kennedy & Jenkin be instructed to p 
plans for the extensions upon the usual terms. The estimated cost 
is £11,090. 

METROPOLITAN AsyLUMS BoARD.—At the meeting of the Board 
last week, it was agreed, on the recommendation of the Finance 
Committee, to make application to the L.G.B. for an order 
authorising the expenditure of £4,350 on the extension of the 
electrical plant of the Grove Hospital, and the wiring of the 
Fountain Hospital. The work at the Grove Hospital is estimated 
to cost £1,136, and that at the Fountain Hospital £2 792. 

BoUTHWARE.—A hitch has occurred as to the municipal electric 
lighting undertaking. The prov. order was taken ont by the parish 
of Newington prior to its incorporation with the other districts 
which now form partof the Borough of Southwark. Last year 
there was a deficiency of £795 on the electric lighting, and the dis- 
trict auditor held, his decision being subsequently confirmed by the 
L.G.B., that this sum should be chargeable only to the paris of 
Newington. At the last meeting of the B.C. it was announced that 
application had been made to issue а scheme making the expenses 
of tbe undertaking chargeable to the whole borough. 


the necessary 


Johannesburg.—A serious fire broke out a few weeks 
ago at the electric light station, which completely destroyed the 
single-phase plant and equipment. The station consists of two 
rooms, one containing the three-phase plant, which. was not 
damaged, while in the other was installed the single-phase 
alternating plant, consisting of eight machines. These generators, 
which were used for lighting, were shut down at midnight, and the 
room locked up, everything being inspected by the watchman on 
duty. At about 1.50 a.m. the fire occurred, and after shutting off all 
the supply, the Fire Brigade was called out, the conflagration 
having got beyond the control of the staff, and threatening to 
destroy the entire plant. Before the hose was got into play, 
the switchboard, running the whole length of the western 
wall, where, it is stated, the fire broke out, was completely destroyed. 
The cause of the fire is unknown, and the damage is estimated to 
exceed £10,000. Mr. J. R. Henry, the acting manager for Mr. 
Covernton, who was ill at the time, made arrangements to draw from 
the Robinson installation, and, to a certain extent, from the sub- 
urban station at Brakpan. These supplies, together with that from 
the three-phase plant, will form the total lighting eupply, and, in 
consequence, the public have been warned to be as economical as 
possible, 


Malton.—The Northern Counties Electricity Co. has 


secured premises on the banks of the River Derwent, asthe site for 
its generating station. 


Middlesbrough.—Sanction for the borrowing of а sum 
of £15,000 for extensions, has not yet been received by the T. C., 
but as no objection is anticipated from the L.G.B., tbe Council has 
decided to prooeed with the work immediately. 


Morriston.—The Swansea Corporation has resolved to 
adopt the scheme drawn up by Mr. Prusmann, the borough electrical 
engineer, for the lighting of the town, which provides for a suy ply 
of energy on the two-phase system, and that it should be run in 
conjunction with that section of its tramway system. 


Morley.—During the past year the output of energy eold 
to consumers shows an increase of over 40 per cent., and the cost of 
generating has been reduced to about one-half, as compared with 
the previous year, this, it is stated, being due to improvements 
carried out at the works. 


Newburn.—The D.C. has decided to approach the 
Newcastle and District Electric Lighting Co. with a view to obtain- 
ing & supply of energy from it. 


Newquay.—The U. D. C. bas sealed an agreement with 
the Southern Couuties Electricity Corporation for the provision of 
electricity works in the town on the following terms:—Charges to 
the Council, 4d. per unit for public lighting, and 24d. for power; 
private consumers, lighting 6d., power 8d. A year's notice of the 
Council's intention to purchase the undertaking is to be given, the 
terms to be on a sliding scale—viz , if within seven увага, the price 
to be the amount of capital expended, plus 15 per cent.; if under 
10 years, plus 10 per cent ; after 14 years, plus 5 per cent., the 
works to be in proper working order. 


Northfleet,—The U.D.O. has accepted the terms offered 
by the Kent Electric Power Co. for the taking over of its prov. order 
for the electric lighting of the district, The company agrees to pay 
the Council £250 towards the cost of the order, and the Council 
agrees to take a supply of energy for lighting the main streets. 


Omagh.—The Board of Guardians has approved of the 
scheme pro by a London syndicate for supplying energy for 
lighting and power in its district. 


Portsmouth.—4A L. G. B. inquiry was held last week in 
reference to an application by the Т.О. for sanction to borrow 
£24,000 for electric lighting extensions. The town clerk stated that 
the last loan was £23,000. 'Tbat was the estimated expenditure for 
the years 19)1-2-3, but the amount actually spent was £25,253, an 
excess of £2,353. It was explained that the last estimate would 
have been quite sufficient had not the Admiralty unexpectedly 
required them to supply the naval barracks, the gunwharf, and part 
of the dockyard, which entailed & large expenditure, and a very 
profitable one. The application was unopposed. 


St. Asaph.—The L.G.D. has assented to the Guardians 
entering into a contract with Messrs. D. T. Jones & Co., Rhyl, for 
the lighting of tbe new infirmary by electricity at а cost of £763. 


Salfurd.—At the meeting of the D.C. last week a 
question was raised as to the charge for energy to shopkeepers and 
private consumers. It was stated to be fout times as much as was 
charged to users for power, and twice as much as was paid by the 
Tramways Committee for traction purposes. Alderman Shaw 
explained that the plant at the Frederick Street station could 
generate 30,000,000 units per annum, whereas the estimated con- 
sumption up to the end of March last did not exceed 8,000,000 
units. The Tramways Committee had taken over 5,000,000, and the 


Electricity Committee had therefore 22,000,000 to dispose of. 


The arraugement with large consumers was that they should have 
energy at a reduced rate of 2d. for the first 1,020 units, 11d. for the 
next 10,0)0, and 1d. per 1,000 for anything over that quantity. It 
a manufacturer takes 325,000 units per quarter, the charge to him 
will be 1:0061. per unit. 


Spain.—Application has been made for a concession to 
put down а plant to utilise the water-power of the River Loz ya 
in the generation of eleotrical energy at Buitrago (Madrid). 


(€ontir.ued. on page 103.) 
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SWINDON CORPORATION ELECTRICITY SUPPLY WORKS. 


SwInDoN, with the remarkable development which it has 
undergone during comparatively recent years, may justly 
be regarded as one of the most progressive towns of the 
West of England. In 1891 the population was 33,001, and 
at the present time it reaches about 48,000. This great 
development is of course due to the laying down in Swindon 
by the Great Western Railway Co. of their principal 
locomotive and carriage works, the employés in which 
number over 13,000. 

The Borough Council having been approached by one or 
two companies who wished to install plant for the supply 
of electricity to the town, decided to install a Corporation 
supply under its own provisional order granted in 
1895, and also to lay down electric tramways. Messrs. 
Lacey & Sillar, consulting engineers, Westminster, were 
called in to report on the best system of supply for the 


The site selected for the generating station was a large 
piece of land situated in Corporation Street, in what is 
known as New Swindon. Sufficient land was acquired to 
admit of extensions to the station and the erection of the 
car-sheds for the tramway department. 

The buildings, which are entirely of brick, present а 
handsome appearance, and are certainly an acquisition to 
thetown. They consist of the engine room, boiler room, 
pump room, battery room, test room, and large and roomy 
offices, all in the same block, with a fine chimney-stack in 
the centre. 

The engine room, 63 ft. x 36 ft., is lofty, with glazed 
ventilating roof, and Jooks very neat with its dado of 
* Orystopal " tiles built round the walls, and its tiled floor. 
The engines are three Browett, Lindley & Co.'s three-crank 
enclosed vertical type, triple-expansion, capable of developing 


GENERAL VIEW OF GENEBATING PLANT, 


town; the three-wire continuous current system was 
adopted, and plans and specifications were at once got out. 

The contracts were let to the following ae and the 
works were commenced in 1902 :— 


Mr, A. J. Colborne, Swindon 


.. Buildings. 
Siemens Bros. & Co., Woolwich ... 


Steam dynamos, motor-gene- 
ratore, balanceres, &c. 

Boilers, condensing plant, and 

| all the piping. 

W. T. Glover & Co., Ltd, Man- Cables. 

chester 


James Carter & Sons, Btalybridge. 


Tudor Accumulator Co., London Batteries. 

Bertram Thomas, Manchester Lighting switchboard. 
Venner & Co., London Meters. 

British Thomson-Houston Co. ... Testing instruments. 
R. J. Nicholson & Co., Manchester Station lighting. 
Carrick & Ritchie, Edinburgh „ Travelling crane. 


Keighley Elecl. Engineering Co. Service and fuse boxes. 


350 B.H.P. when working condensing at 450 r.p.m., with 
piston type valves controlled by shaft governors. They 
are direct-coupled to three 200-Kw. machines by Siemens 
Bros. & Co. These are six-pole type with carbon brushes, 
and with compound winding for the traction supply. The 
series winding is so arranged that the main current 


can be diverted as required through a shunt, and the 


compounding effect thus varied at will from nothing to 
“ over-compounding.” 

The balancer and motor-generator, supplied by Messrs. 
Siemens, are of the four-pole type. The balancer is capable 
of dealing with 100 amperes on the middle wire, and 


can automatically regulate with a load of 50 amperes 


F 
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LANCASHIRE BOILERS, WITH PROCTOR STOKERS. 


thrown on either 
side without appre- 
ciably affecting the 
voltage. 

The motor-gene- 
rator comprises а 
motor in the centre, 
with a generator on 
each side; the 
motor is of 42 B. H. P., 
and the generators 
are wound for 220 
to 310 volts. The 
general duty of this 
set is to charge the 
accumulators ; but 
it may also be used 
to take current from 
the three-wire 
switchboard and 
supply it to the 
tramway board, or 
vice versa. When 
working in this 
way, the two outer 
machines are con- 
nected across the 
three-wire system, 
and the centre one 
across the tramway 
bus-bars. It will be seen that, under this arrangement, 
one dynamo may be used to supply both lighting and 
traction, and, given good compounding on the dynamo and 
efficient governing on the engine, this system ought to be 
very useful to Swindon, as it is a town where very little 
day-load can be expected for some years. "The alternative to 
this, of course, is to either run an engine all day on a 
light load, or spend another £1,000 or во on accumulators in 
providing a battery capable of dealing with the day-load. 

The switchboard, fixed on a gallery overlooking the 
engine room, was supplied by Bertram Thomas, of Man- 
chester, and is of a very compact type. There are three 
panels for the three generators, each panel containing a 
Blackwell I. T. E. circuit breaker, ammeter, Thomson integ- 
rating wattmeter and fuse. The other end of the board 
at present has three feeder panels. In the centre are the 
battery regulating switches and the balancer starting and 
regulating switches, There are four bus-bars fixed across 
the back of the board, connected to two-way switches or 
plugs, so that either feeder or machine can be run on either 
bus-bar. On a panel by itself the motor-generator starting 
switch and regulating shunt resistance are fixed. Along the 
top of the board are fixed meters of the Weston “ station” 
type with large illuminated dials. 

A 10-ton travelling crane runs the length of the engine 
room, supplied by Messrs. Carrick & Ritchie, of Edinburgh. 
быз is worked by hand, and is fitted with an automatic 
rake. 

The condensing plant fixed at the entrance of the engine 


BALANCER, CONDENSING PLANT, &c. 


room is of the Carter jet type, consisting of two independent 
sets. Each set is capable, when dealing with 12,000 lbs. of 
steam per hour, of maintaining a vacuum of 26 in. This 
plant is also fitted with а Holden & Brooke grease extractor, 
capable of dealing with 25,000 Ibs. of steam per hour. 

The exhaust, condenser and circulating pipes, &c., аге of 
cast-iron, amply provided with valves. The exbaust pipes 
are 18 in., 14 in. and 9 in. in diameter, the discharge pipes 
are 16 in., and the injection pipes 12 in. in diameter. 

From the engine room we pass into the boiler room. 
There are at present three 30 ft. x 8 ft. Lancashire boilers 
by Tinker Shenton & Co., of Hyde. The working pressure 
ів 180 Ibs. These are fitted with Proctor's latest type of 
mechanical stokers with movable bars. There are two 
Westinghouse motors for driving the stokers, each motor 
being capable of driving the stokers for the three boilers. 

The economisers are of the Pimbley type, divided into four 
sections in rows six tubes wide. The scraper gear is driven 
by a motor. The parts of the motors for driving the stokers 
and economisers are interchangeable in case of need. The 
tubes of these economisers are of an unusual type. Instead of 
the ordinary tube between the top and bottom circulating 
| boxes, the соп- 
nection is made 
with two tubes of 
helical shape, allow- 
ing the hot gases 
to pass between, 
and by this means 
getting a larger 
heating surface. 

The steam range 
consists of  lap- 
welded mild steel 
pipes with steel 
flanges. In this case 
the usual ring main 
is not provided. 
From each boiler 
stop valve a 6-in. 
pipe fitted with bend 
and tee piece is 
connected through 
а 6-in. valve to the 
main range, which 
runs the length of 
the boilers, and also 
through a valve to 
the 5-in. pipe to 
the engine. By this 
arrangement of the 
piping and valves 


HALL Евер PUMPS AND CONNECTIONS. 
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any of the boilers can supply any of the engines. We 
next come to the pump room. There are two feed 
pumps of the well-known Hall type, each capable of deliver- 
ing 2,500 gallons per hour. The maker's guarantee with 


these pumps ів 1 lb. of steam for 95 lbs. of water put into 
the boilers, As auxiliary there are two Holden & Brooke 


MOTOR IN RECESS. 


ELECTRICITY IN A Ёв®нсн Соттон MILL. 


injectors of the same capacity as the pumps. The feed 
range is of ring form, with the economisers in the centre. 

Town’s water is used, and the feed is so arranged that the 
suction can be taken from an overhead tank, the hotwell, or 
the cooler tank. The valves of the range, although numerous, 
are all above ground and easily distinguishable. 

Siemens water meters are fixed in the town mains supply, 
and the boiler feed supply. A MacDougal coke filter is 
fixed in the boiler feed circuit, capable of thoroughly filter- 
ing 4,000 gallons per hour. The water from the condensers 
is pumped into the hotwell, and from there is raised to the 
top of the cooling tower by a rotary pump driven bya 
motor. 

The cooling tower is arranged for natural draught, and has 
а cooling area of 83,400 sq. 
ft.; the height is 60 ft. and 
ground area 1,080 sq. ft. 
The tank below the tower 
has а capacity of about 
35,000 gallons. | 

The battery room is 
Situated next to the engine 
room. The accumulators 
are of the Tudor Co.’s L.E. 
13 type, of 252 cells (two 
seta of 120 cells and six 
spares) with а capacity of 
350 ampere-hours. 

The works are well pro- 
vided with light, having in 
addition to the ordinary 
glow lamps, four arc lamps 
in the engine room, two in 
the boiler house, one twin 
carbon in the pump room, 
and one outside overlooking 
the coal bunkers. 

The mains were laid by 
Messrs. W. T. Glover and 
Co., of Trafford Park, 
Manchester, and are Diat- 
rine-paper insulated lead- 
covered 3-core cables. The 
feeders are drawn into con- 
duits, and the distributors 
are laid solid in wood 
troughing. The length of 
the feeders is 2:14 miles, and distributors 7:44 miles. The 
feeders аге connected to the separate distributors through 
pillar boxes by switch fuses, and there are several discon- 
necting boxes in various parts of the town. 


Considerable extensions to the mains have been carried out 


since the commencement of supply. 


Mam BwITCHBOARD. 


Mr. J. G. Griffin was appointed borough electrical engineer 
in September, 1902, and has supervised the laying down of 
the whole of the plant. 

The supply was commenced on May 30th of last year. 
The number of lamps connected on that date was 2,727, and 
has since been increased to 7,550. The electrical engineer 
has instractions to convert 
all the gas lamps along 
the route of the distributors 
to electric. This is, of 
course, being done as 
quickly as possible, the 
number of lamps converted 
at the present time being 
93 ; the Improved Electric 
Glow Lamp Co.’s glow 
lamps are used. 

A large clothing factory 
in the town has already 
installed motor driving, and 
а steam laundry and several 
printers are about to do so. 
There are already over 
7,000 lamps connected, 
and the undertaking appears 
to have a prosperous and 
satisfactory future before 

: it. 
The contracts are nearly all let for the construction 
of four miles of tramways, and the work is now proceeding. 


ELECTRICITY IN A COTTON MILL. 


AN installation of electric lighting and power has been 
fitted by the General Electric Co., of Nancy, in the cotton 
mill at Mirecourt, one of the most important mills in 
France. This installation is worthy of the attention of 
technical men ; in the first place, because it affords a simple 
and adequate solution of the problem of electric driving: 


Main THREE-PHASE GENERATOR, MIRECOURT. 


secondly, because it is very unusual for spinning mills to be 
worked entirely by electricity. 

Experience has shown perfectly clearly that for all new 
work electric driving is much the simplest, leads to a great 
economy in first cost, gives a higher output, and with regard 
to the general disposition and planning of the buildings, 


102 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,964, JANUARY 15, 1904. 


permite of the establishment of installations which would 
be absolutely impossible if ordinary mechanical transmission 
were adopted. 


However, up to 
the present, when 
there has been а 
question of apply- 
ing electrical con- 
trol to the whole 
of a new cotton 
mill, in arranging 
the buildings, work- 
shops and motive 
power so as to derive 
the greatest advant- 
ages from electrical 
control, people have 
been deterred either 
by excessivecaution, 
by the absence of pre- 
cedents of this kind, 
or by difficulties 
more apparent than 
real, which have 
caused those manu- 
facturers who 
have considered 
this question, to 
renounce electricity 
and adhere to the 
.old methods of driving, with all the disadvantages which 
follow the establishment of a complicated mechanical 
transmission. 

It must be admitted that among the principal objections 
to the general application of electric working have been in the 
past the comparatively high cost of the dynamos and motors, 
and their delicate construction and working, inducing fear of 
stoppages, and of high cost of maintenance. 

These objections have been considerably modified by the 
numerous improvements which have been made in the con- 
struction of electrical machinery. 

This plant possesses what renders it peculiarly well 
adapted to the very special conditions obtaining in the 
textile industries: the quality of running at speeds as con- 
stant and uniform as possible under variable loads, with con- 
tinuous working and facility of control. 

The management of the Mirecourt spinning mills had to 
choose for the driving of the factory between two projects, 
that of electrical driving, by the General Electric Co., of 
Nancy, and another based on the ordinary system of 
mechanical transmission, 

In the latter project, the engine was to have been a 
tandem compound Corliss, of 600 r.H.P., intended to be 


coupled up, if necessary, in view of future enlargements, to 


transmit a total of 1,200 н.р. by means of ropes placed in 
the weaving room. This transmission would drive, by bevel 
gearing, the transverse shafts of the weaving machines, 
working each two lines of frames; on the other hand, the 
main shaft crossed a yard and worked the spinning machines 
by means of asystem of ropes driving the cotton jigs, carding 
machines, bobbin frames, &c., representing about two-thirds 
of the power transmitted in the first instance. 

The choice fell on electrical working, because the Nancy 
Co. guaranteed (1) That the first cost of the installation 
would be 152,440 fr., as against 155,450 fr. for the 
mechanical transmission ; (2) that the efficiency would be 
greater, 71°7 per cent., against 66°8 per cent. ; (3) that the 
cost of upkeep would be reduced. The installation was 
carried out as follows :— 

The engine is a Corliss tandem compound (constructed in 
Alsace by Bitschwiller-Thann), running at 100 r.p.m, and 
direct-coupled to an alternator of 600 H P., of which the 
rotating part is made sufficiently heavy to act as a fly-wheel. 

The alternator gives a three-phase alternating current 
with a frequency of 50 cycles per second at 400 volts, It 
can be excited either by a battery of accumulators, or by a 
motor-generator composed of an induction motor coupled to 
a dynamo. This transformer at the same time supplies 
power to the repairing shop. The alternator is of the type 
with fixed armature and revolving field magnet, with 60 
poles. The armature is composed of thin sheet-iron lamina- 
tions pierced with round holes near the inner edge, and is 
kept firmly in place 
by a cast-iron frame. 

For ease in trans- 
port and handling, 
the armature is 
made» in four pieces, 
ultimately bolted 
together, and each 
weighing about 3j 
tons. 

The armature 
winding is com- 
posed of copper bars, 
16 mm.in diameter, 
joined at the ends 
by copper con- 
nections 200 шш? 
in cross - section. 
This winding is 
carefully insulated 
from the core by 
means of insulating 
tubes The fiy- 
wheel magnet is 
made in two parts, 
each weighing 
about 12 tons, and 


Мотов IN WALL, DRIVING COUNTER-SHAFT. 


joined together by bolts and by eight rings shrunk on. 
The switchboard is divided into panels, on which the 
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Bwitches are so arranged that it is impossible to make a 
mistake. 

The motor and lamp circuits are controlled from the 
switchboard ; the motors receive directly the alternating 
current at 400 volts, but the lamps are arranged so that each 
receives 230 volta, The motors are of the induction type, 
with the rotor sbort-circuited. They are arranged in the 
following manner for spinning and weaving :— 


Spinning, 


Sautching and willowing machines... 
Carding machines  ... - A 


One 20-H.P. motor. 
One 30-H. v. motor. 


Carding benches One 15-n.P. motor. 
-Bobbin frames sae bus One 45<H.P. motor. 
Two. lines of 250 bobbin frames Two 100-н P. motors. 


Weaving. 
Warping and preparing machinery... 
Looms in eight parallel lines, 
driven by separate shafts... m 


One 11-н.Р. motor. 
Four 30. H. p. motors. 


All the motors used for spinning are placed in recesses in 
the walls to avoid blocking up the es. One of our 
views shows a 100-H.P. motor for the spinning machines, 
and another a 80-н.г. motor for the carding machines. 

The switches and circuit-breakers have been placed in 
iron boxes. In this way the apparatus is entirely protected 
from dust, and it is impossible for any of the employés to. 
put their hands on а conductor or anything from which it is 
possible to obtain a shock. For the weaving shed, the motor 
used for the preparing maohines has been placed in the wall, 
and the motors which work the looms are suspended from 
the ceiling; thus no space has been lost. The pulleys of 
the above-mentioned motors are divided into two parts by a 
projecting disc, and they drive by means of two belts, one on 
each side of the disc, the shafts for two lines of looms; this 
method annuls the sideway pull of the belt, and diminishes 
the friction on the bearings. A special arrangement has 
been adopted for the control of the switches which are 
worked by means of levers from the floor level. In this 
way the bringing down of conductors and apparatus within 
reach of the hand is avoided. This method presents algo 
the advantage of securing a pleasing appearance, as a most 
unsightly effect would be produced by bringing six cables 
15 mm. in diameter down a column only 20 cm. in diameter, 
and terminating with a switch and circuit-breaker occupying 
50 cm. The starting-up of the installation is managed very 
simply; the alternator is excited by a battery before starting 
the engine, АП the switches are closed, and the alternator 
is slowly run up. All the motors start at once, and 
accelerate as the engine runs faster. When this is up to 
full speed, the whole factory is in normal working order. 
The excitation is regulated to give the desired voltage at the 
switchboard, and the battery is replaced by an exciter. The 
starting occupies the same time and fulfils the same con- 
ditions as if the factory were mechanically operated. 

‘Electrical control is better than mechanical control in 
that, if an accident takes place at some point in a factory 
operated mechanically, the whole of the machinery must be 
stopped, and cannot be started agaiu until the damage is 
repaired, causing a great loss of time. With electromotors 
it is sufficient to cut out the motor which supplies the power 
at the point where the accident occurs, and the rest of the 
factory can continue working as though nothing had 
happened. The switch being placed near the motor, the 
machinery can be stopped at once, far more quickly than if 
it were necessary to stop the main engines. Plenty of time 
cin be taken for the repair, without stopping the rest of the 
factory. Only when restarting is the factory stopped, the 
&witch of the motor is closed, and the whole restarted 
immediately. The company furnishing the motors did not 
wish to fit them with a winding which would enable them to be 
started independently. If this were done, it would not be 
necessary to stop the entire factory, except in the event of 
an accident in the generating station; on the other hand, 
however, there would be the increased cost, and the rings 
and brushes, starting switches and cables would have made a 
far less simple installation than that which has been put in. 
Oa the other hand, the advantage which would have been 
secured was not sufficient to justify its employment, for with 
a simple plant and with special care given to the electrical 
installation, there will be little chance of accidents. 
As to those which might be caused by the looms 
and spinning machines, it is certain that with the’ existing 


-trical 


plant they are very rare. Itis for this reason, to make an 
installation in which the maximum simplicity and economy 
are realised, excluding all possibility of heavy maintenance, 
repairs and hand-labour, that the system of simultaneous 
starting has been adopted. 

This system of electrical control, as installed at Mirecourt, 
has been working for about a year, and is giving entire 


^ gatisfaction. 


With a working day of 10 hours and a consumption of 
8 kgm. of coal per indicated horse-power-hour, the electrical 
system has economised 380 kgm. of coal a day, so that for a 
year of 800 working days and an average price of 80 fr. а 
ton, а yearly saving of 8,400 fr. would be effected. 

Ав to maintenance, it has been practically nothing, which 
is almost entirely due to the strength of the the three-phase 
motors with the rotors. short-circuited, and also to the 
absence of ropes and heavy belts, and the abolition of long 
and heavy transmissions and bevel gears. 

The use of electricity has effected a saving on the 
first cost, and has increased the efficiency by about 5 per 
cent. 

Experience has also shown that, owing to the absence of 
ropes and belts, which are subject to slipping according to 
the load, degree of tension, temperature, and the state of the 
weather, a much greater regularity of driving has been 
obtained in the working of the looms. This regularity is 
independent of the load, and depends entirely on the steady 
running of the engine, which, provided with a heavy fly- 
wheel necessary to obtain a coefficient of irregularity 
sufficient to enable alternators to be run in parallel, makes 
possible the production of thread and cloth with perfect 
uniformity. an 


LIGHTING AND POWER NOTES. 


(Continued from page 98.) 


Hoyland.—The Yorkshire Electric Power Co. has notified 
the D.C. they would supply energy at 2d. per unit. 


Southampton.—The new power station of the Corpora- 
tion on the western shore is nearly completed as far as the structure 
is concarned. Part of the plant has already bsen installed, viz, 
two horisontal compound condensing engines of 1,000 н.р. each, 
made by Messrs. Pollit & Co., coupled to Dick, Kerr continuous- 
cutrent generators, designed for a 500-volt supply for the tramways 
or & 400-volt supply forlighting. One set only is, at present, running. 
Two Lancashire boilers have been installed, working at a pressure 
of 180 lbs, and one of the larger boilers at tte old station is 
shortly to be re-ins'alled in the new works. 


Southport.—A very considerable increase in the assess- 
ment of the electricity works has been made. The Assessment 
Committee informed the T.C. that the works were under-assessed, 
and engaged an expert, with the result that the assessment was raised 
500 per cent.—to £5,528. . The Electricity Oommittee is appealing. 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Electricity Board has decided that, for installations of 
50 16-o.P. lamps, or its equivalent, after a consumption of 2,00) 
units has been reached, the price of energy shall be reduced by id. 
per unit for every additional 125 units per quarter, to a minimum 
of 4d. | 


Stockton-on-Tees. — The Electricity Committee has 
recommended that consumers using £25 worth of energy for 
lighting per annum should be charged at the rate of 24d. per unit. 


Stoke-on-Trent.—The T.C. has received a communi- 
cation from the L. G. B. with reference to its application for sanction 
to borrow £30,640 for lighting purposes and the provision of a refuse 
destructor in connection with the proposed E.L. works. The 
Board approved generally of the proposals, but observed that 
the scheme included the provision of mortar-making plant. The 
general question of municipal trading had recently been under the 
consideration of Parliament, and pending a decision on the question 
the Board were not prepared to sanction a loan in respect of the 
proposed mortar-mills uuless the Council gave a formal under- 
taking by resolution not to manufacture mortar for sale, but only to 
sell such surplus products of the plant as were not required for ita 
own use. The Council passed a resolution embodying the suggested 
undertaking. 


Switzerland.— The municipal authorities of Zurich have 
under consideration a project for the construction of a hydro-electric 
power station on the Etzel, by the engineers of the Oerlikon Co., 
the total cost of the power station and plant, &c., for a total of 
60,000 x P., would run into a matter of 35,670,000 fr. 


West Ham.—At the last meeting of the T.C. the elec- 
engineer recom nended the adoption of the rectitied 
system at present in use, on certain ;new routes land also on five 
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other roads for tho sake of uniformity and economy. The esti- 
mated cost of cables was £435. In regard to further arc lighting 
on the direct current system, he proposed to lay independent 
feeders to supply the arc lamps (the rails being ntilised to convey 
the return current), when, by the use of a differential booster in con~ 
junction with the storage battery at the generating station, the 
variation in pressure will not affect the arc lighting. He sug- 
gested the installation of continuous current lamps on all the 
routes with the exception of those already mentioned, recom- 
mending the adoption of open type lamps throughout the 
borough. With regard to the charges—£16 128. was the estimated 
net cost to the electricity department to supply (at 1d. per 
unit) and maintain each arc lamp, this cost including a proper 
proportion of the capital and management coste. The following 
аге the prices charged in the more important Metropolitan dis- 
tricta :— Islington, 34d. per unit, about £30 per lamp per annum; 
Hampstead, £28; Hammersmith, £22 10s. ; Poplar, £29 3s. 8d. ; St. 
James's and Pall Mall Co., £30; City of London Electric Co., £26 ; 
Metropolitan Electric Supply Co. £30; Westminster Electric 
Bupply, £22; West Ham, £20. He recommended that the present 
charge, £20, be made for these lamps. - The report was adopted. 


Westhoughton.—The U.D.C. has asked the South 
Lanesshire Tramways Co., the Lancashire Electric Power Co., and 
the Hulton Colliery Co., to quote terms for supplying the Council 
with energy in bulk. 


Whitby,—The L.G.B. has sanctioned a further loan of 
£2,000 for extensions at the electric lighting works. 


Willesden.—At the last meeting of the U.D.C. a letter 
was read from the Metropolitan Electric Supply Co., stating that it 
was not aware of anything in the Council's prov. order entitling 
it to demand an assurance that the company would not supply 
energy from the works in Acton Lane to anyone in Willesden. It 
was resolved that, in the event of the company supplying energy 
in Willesden ontside the defined area, legal proceedings would be 
taken, and that the N.W.R. Co. and various authorities who may be 
affected be informed of this decision. A sub-committee was 
appointed to report as to the acquisition of a suitable site for a 
generating station in the event of its being deemed advisable at any 
time to terminate the agreement for bulk supply. | 


Wrotham.—The U. D. C. has received, from a syndicate, 
notice of its intention to apply for E.L. powers for the district. 
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TRAMWAY. AND RAILWAY NOTES. 


Bath.—The Morning Post says that on Saturday even- 
ing а car on the recently-opened electric tramways in Bath got out 
of hand when descending Welle Pond, a steep slope, through. the 
trolley rod becoming detached. The car dashed down the hill and 
ran into two coal wagons, killing one horse and injuring two others. 
The car, being a single-decker, did not capsize. 


Berlin Electric Railway.—The Berlin correspondent 
of the Standard gives some figures-relating to the working 
of the new electric overhead and underground railway started 
working in February, 1902. The line, as it now exists, was 
only completed by the end of that year. Up to that date, 
the firm of Siemens & Haleke managed the railway, guaranteeing 
4 per cent. interest on the shares. The year 1903, the results 
of which have just been published, was the first in which the 
line was managed independently. Daring the twelvemonth it 
carried nearly 29,500.000 passengers, the month of December 
showing the largest traffic, with 2,870,000 passengers; March coming 
next with 2,700,000 passengers; and July being the worst, with 
only 2,093,000 passengers. The difference in the receipts between 
December and July has been equally marked, 257,000 marke being 
earned in July, and 355,000 marks in December. The electric 
traffic would, no doubt, be larger still, were it not for the com- 
plaints against the management and its complicated and trouble- 
some regulations." 


Buenos Ayres.—It is reported that the German Trans- 
maine Electricity Co,, which recently abéorbed the electrical 
department of the Primitiva Gas and Electric Lighting Co., after 
baving previously purchased the works of the French electric light- 
ing compauy in Buenos Ayres, has now concluded an agreement 
with the Anglo-Argentine Tramways Co. for the supply of electric 
power to the latter for the whole period of its concession, As soon 
as the City of Buenos Ayres Tramways Co. has obtained the 
necessary authority to convert its lines to electric traction and the 
work has been completed, the German company will also supply 
power for the working of these tramways. The two tramway 
companies are said to have established a working arrangement. 


Chili.—A company has just been formed in Berlin with & 
capital of £250,000 to be known as the Valparaiso Electric Tram- 
ways Co. The Allgemeine, Union, Siemens & Halske, and a number 
of other electrical concerns are interested in the new undertaking. 


Electric Railway Projects in Austria. — The 
operation of main line railways by electricity isa matter of special 
interest to the governments of such countries as Norway and 
Bweden, Switzerland, Italy and Austria, all of which are endowed by 
Nature with great water-powers. The first three countries named have 
for some time been conducting inquiries into the possibility of em- 


ploying electricity for working the railways, and Austria also has now 
taken np the question, and obtained detailed schemes. For the 
Arlberg railway, power could be obtained from the waters of the 
Inr, at Landeck, where a power of 7,000 Kw. is available; a second 
fall can be utilised in the valley of the Oetz. For the new Alpine 
railways a fall is very conveniently available on the River Isonzo, 
of 11,000 to 15,000 kw. The metropolitan raflways of Vienna are 
also to be converted to electric traction, but in this case a steam- 
driven plant of 15,000 xw. will be required, as there is no available 
water power. Owing largely to the unfavourable routes followed 
by the last-named lines, which were constructed as much for 
military purposes as for the convenience of the inhabitants, and to 
the enormous capital outlay upon them, they have not proved 
profitable in the past, and even when they are electrically operated, 
there is not much prospect of material improvement in this regard. 
The case is different with the main lines above mentioned, and if 
the Austrian Parliament can be induced to give attention to the 
proposal and to authorise the conversion, it is believed that great 
benefits will be derived by the commercial and industrial interests 
from its accomplishment. 


Folkestone.—After:much debate the T.C. on January 
6th negatived proposals that a line of tramways on the overhead or 
any other system should be constructed from the Central Station to 
the Town Hall, and that the existing prov. order should be altered 
во ав to include powers to adopt the overhead system. Eventually 


it was decided to appoint an expert to advise them õn the surface- 


contaot system, 


Glasgow.—The Tramways.Committee of the T.O. has 
agreed to accept the offer by Messrs. Duncan Stewart & Co., Ltd., 
to supply and put up a low-pressure steam system of heating for the 
car works at Coplawhill. 

The proposal to extend the car system to Newton Mearns and 
Kirkintilloch bas been remitted to a sub-committee for consideration 
and report. 

Another sub-committee has been appointed to get an additional 
100 cars of the most modern type, and to advertise for the necessary 
motors and equipments. s- 


Great Northern and City Railway.—On Wednesday 
last, on the invitation of the contractors, Messrs. B. Pearson & Son, 
Ltd., representatives of the Press travelled over the newest “Tube” 
from Moorgate Street to Finsbury Park, and were entertained to 
luncheon at Drayton Park Station. The line is 33 miles in length, and 
taps one of the mostimportant traffic routes iu North London, travers- 
ing a district which is at present practically without quick transit 
facilities. The cost of construction has amounted to nearly three 
millions sterling, and the work has been in progress since the 
beginning of 1899. 

The railway at present terminates in the City at Moorgate Street, 
bat an extension to the Bank, at Lothbury, is in course of construc- ` 
tion; at Moorgate Street a subway provides ready access to the 
Moorgate Street Station of the City and South London Railway, 
thus affording facilities for travelling between the north and south 
of London. 

The construction of the railway marks important advances com- 
pared with the previously existing tubes.“ the tunnels being no leas 
than 16 ft. in diameter, large enough to admit the standard rolling 
stock of the Great Northern Railway, even when the carriage doors are 
open. It is interesting to note that the cost per mile was neverthe- 
less no greater than on the Central London Railway. The carriages 
which bave been built for the new line are remarkably large and 
roomy, and are provided with entrances at the middle as well as at 
both ends: the trains are, of course, operated on the multiple unit 


system, there being three motor-cars to a seven-coach train, and two 


to a four-coach train. Current is conveyed to the trains by a 
third rail at a pressure of 575 volts, and returned by a fourth, both 
being situated outside the running rails. Power is supplied direct 


. from the generating station in Poole Btreet, on the  Regent's 


Canal. 

The approaches to the station platforms are exceptionally liberal 
in proportions; at Finsbury Park the booking hall is immediately 
under the main line platforms of the Great Northera Railway, and 
the tube platforms can be reached from thence both by inclined 
ways of short length and by very large lifts. In view of the 
enormous traffic which is certain to be met with at this point, these 
convenienoes are obviously very necessary. i; 

The platforms, signal-boxes and other structures below ground are 
entirely fireproof, а consideration of the first importance. 

The generating station contains four 1. 250. 1. H. p. Musgrave 
vertical compound engines coupled to British Thomson- Houston 
generators for operating the trains, and auxiliary plant for lighting 
the tunnel and stations. 

The fares charged will be 2d. between termini, and 1d. between 
some of the intermediate stations and the termini; season tickets 
will cost only £4 per annum, a reduction of one-third as compared 
with existing rates. It is proposed to maintain a three-minute 
service throughout the day, the journey from end to end being 
accomplished in 133 minutes, including four 20-second stops at 
intermediate stations. 

The chairman of the Board of Directors is Sir Charles Scotter. 
The consulting engineers were Sir Douglas Fox & Partners, repre- 
sented by Mr. D. L. Hutchinson. The part of the railway between 
Drayton Park and Finsbury Park has been carried out by the 
Great Northern Railway Co., under the chief engineer of the com- 
pany, Mr. Alex. Ross. | | 

The contractors for the construction were Меввтв. 8. Pearson and 
Bon, Ltd., who constructed the Blackwall Tunnel, and are engaged 


. on the National Harbour Works at Dover, and other important 


undertakings; one of their directors, Mr. E. W. Moir, has had 


„charge of the work on their account. Messrs. Pearson will be 
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responsible for working the line for three years from the opening. 
The general control and engineering of the line will be in the hands 
of Mr. R. P. Brousson, who was engaged in the construction of both 
. this railway and the Central London Railway. 

The principal sub-contractors were the British Thomson-Houston 
Co., of Rugby, who were responsible for the whole of the generating 
plant, line equipment, and rolling stock. The B.T.H. Co.'s multiple- 
unit system is employed in working the trains, and they supplied the 
main and auxiliary generators, the switchboards, the motors and 
controlling gear on the  motor-cars, and all other electrical 
apparatus. 

The main engines were supplied by Messrs. J. Musgrave & Son, of 
Bolton, and the auxiliary engines by Messrs. Davey, Paxman & Co., 
Ltd., of Colchester; the latter firm also supplied the boilers, 
which are of their well-known Economic" type. The electric 
lifts were supplied by Messrs. Easton & Co., of Erith, and the 
electric-hy draulic lifts at Finsbury Park by the Chester Engineering 
Hydraulic Co. The rolling-stock was supplied by the Electric 
Railway and Tr&mway Carriage Works, Ltd., of Preston, and the 
Brusb Electrical Engineering Co., Ltd., of Loughborough. 

As we propose to publish a detailed illustrated account of the 
undertaking at an early opportunity, we defer further particulars 
for the present. In conclusion, we may express our cordial appre- 
ciation of the admirable manner in which the work has been carried 
out. We have inspected many electric railways both at home and 
abroad, and we have no hesitation in classing the Great Northera 
and City in the foremost rank. 


Huddersfield.—The borough treasurer has prepared ? 
financial statement for the nine months ended December 31st 
1903. From this it appears that on the tramways 1,237,763 miles 
have been run, as against 970,211 last year. The receipts equal 
9°83d. per car-mile, compared with 10:51d. for the same period of 
the previous year. The receipts amount to £50,676 17s. 8d., and 
the total working expenditure is £26,781 68. lld., giving a gross 
surplus of £23,895 103.9d. Of this £11,658 11a. 3d. is absorbed by 
payment of interest on the debt, and the redemption of debt is 
responsible for £8,341 10s., making a total of £20,000, and leaving a 
surplus of £3,895 9s. 6d. This statement does not include any 
provision for depreciation purposes. 

The Tramways Committee has altered previous arrangements 
with regard to workmen's cars, and is now issuing return tickets, 
which are available on all cars arriving in Huddersfield at or before 
8 a.m., the return journey to be completed on the upper saloon 
between 5.30 and 7.30 in the evening, and 12 and 1.30 on Saturdays. 
In addition, a statutory workmen's car is being run on each section 
where the fares demand such а concession. 

At & cost of about £1,800, the Tramways Committee contem- 
plates purchasing rolling stock and laying rails which will enable it 
to enter the railway companies’ goods yard for the purpose of 
effecting the baulage of coal to one of the largest mills in the 
district. The town clerk is drafting an agreement, and ав soon as 
it has been signed by the railway companies, the tenders for the 
necessary work will be let. 


L. X Y. Electrification.— On Sunday further trial trips 
were run with the new electrical trains over parts of the electrified 
lines of the L. & Y. Railway Оо. between Liverpool and Southport. 
It is now expected, according to а correspondent, tbat the jopening of 
this electric railway will be not later than March 1st. 


Leeds.—After a long debate, the City Council last week 


decided to adopt the “split turn” system for the tramway depart- 
ment employés, by way of a trial in the first instance. 


L.C.C.—On Tuesday last, by the Council's invitation, a 
large number of municipal councillors and Press representatives 
went for a special inspection on the new conduit lines which are 
now ready to commence running for public service between 
Elephant and Castle, New Cross and Greenwich. The lines, which 
will be opened as soon as possible after the B. of T. certificate is 
received - probably by Sunday or Monday next—are fed from sub- 
stations which have been provided at New Cross, Camberwell, and 
the Elephant and Castle. These motor-generator sub-stations 
receive a 6, 600-volt three-phase current from two sete of plant 
intended for the Greenwich power station when it is ready 
for them, but which have been temporarily installed at the 
London Electric Supply Corporation’s station at Deptford. They 
feed the direct carrent to this 8 miles of double track at the 
customary pressure. 

Banchester.—The citizens have endorsed the proposals 
of the Tramways Committee with regard to pending undertakings 
in the city and district. It is proposed to construct within the city 
four miles of new tramway (single track), at a cost of £33,000. 
There will be a double line round the infirmary building as soon 
as the neceseary street widenings bave been effected, and other 
linee will be formed in Mill Street, from ite junction with Great 
Ancoats Street, to the corner of Beswick Street, Bradford Road. 
The Bill which is being promoted to obtain Parliamentary sanction 
for these extensions, also provides for extensions in other 
districta, outside the city, including short lengths of rails 
to form connecting links with tramways at Sale, Altrincham, 
and Dunham Massey; and it will legalise the agreements 
made during 1903, with Ashton-under-Lyne, Altrincham and 
Withington, in relation to tramway communivation. Other powers 
sought by the Bill relate to the supply of electricity beyond 
the limits of the city, the laying of mains and the execution of 
works for that purpose. Lines outside the city, to be constructed 
under this Bill, measure rather over one mile, and are estimated to 
cost £8,500. Road widenings in Sale and Northenden are put 
down at £3,600, and at Withington, 485,000; making a total of 
£190,000. | — | a Xe oos 
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 Motherwell.—The Tramways Сов generating station 
being now completed, they have relinquished taking a supply of 
energy from the Т.О. . 


N.E. Railway.—Within the course of the next fort- 
night the final draft for the service of electric trains will be settled. 
Though $e entire installation is not yet completed, the board is 
considering the advisability of commencing a service of trains over 
the completed portions. | 


Paisley.—Mr. Murphy, who is constructing the Paisley 
and district electric tramways, has written to Johnatone T.C. to the 
effect that he intends to seek powers to connect Kilbardan with the 
Paisley and Johnstone system. 


Rome—Naples Electric Railway.—The Commission 
appointed some time ago by the Italian Government to examine the 
project of the construction of a direct electric railway between 
Rome and Naples has concluded its report, in the course of which it 
states that, apart from the line of 249 kilometres already connecting 
the two cities, which distance it takes a fast train five hours to cover, 
it is desirable to construct a double line of electric railway about 
7 kilometres from the coast. The maximum incline shall not 
surpass 15 per cent., and the curves ‘shall not surpass 900 metres. 
The termini will in each case be placed in the centre of the town. 
There will be 15 intermediate stations. The line will be 203 
kilometres long, and will cost about 93,380,000 fr. The Commission 
is of opinion that preference should be given to the system of 
traction employed on the Valtellina and Marienfeld— Zossen lines. 
It is of opinion that the trains should be formed of several motor- 
cars with multiple unit control (Tbomson-Houston system), while 
the Thompson-Webb block system should also be adopted. It is 
calculated that & train composed of three motor-cars, each of 
120 tons, and ranning at a speed of 100 kilometres per hour, would 
entail a consumption of energy of 1,500 H.P., or for six trains 
running simultaneously 9,000 н.р. The Commission suggests the 
construction of sub-stations at Cisternau and Sessa Aurunca, both 
situated at about 50 kilometres respectively from the terminals. 
The necessary plant would cost a matter of 16,000,000 or 
17,000,000 fr., making the total expense a question of 110,000,000 fr. 


Seuthport.—The T.C. has instructed the electrical engi- 
neer to submit an estimate of the cost of electrically equipping the 
tramway on the pier. T | 


South Shlelds.—At a meeting of the T.C. on the 
6th inst. Alderman Marshall moved, on the recommendation of the 
Tramways Committee, that the Council's resolution“ That the T. O., 
in any event, themselves construct the tramways and provide the 
electrical equipment,” which was passed on October 28th last, be 
rescinded. He explained that they wanted a free hand in dealing 
with the matter, whereas if the resolution stood as it was it meant. 
that even if they decided to lease the tramways they would still 
have to construct them and equip them. They would, of course, 
have to find the capital, and if they leased them it meant that those 
who took them would simply step in and take them over. Mr. 
Grant seconded. Mr. Batey, although favouring municipalisation, 
reminded the Council of what happened with the old company. 
The Corporation laid the lines themselves and leased them, and 
then after working them for some years tbe company left the Cor- 
poration with а debt of £8,000 to £10,000. If the Council had then 
done what it proposed to do now the town would not have been 
burdened with the debt. Other members spoke in favour of the 
proposal, most holding that the only businesslike position for them 
to teke up was to be absolutely unfettered by conditions when con- 
Bidering whether or not the tramways should be leased. The motion 
was carried by a large majority. | 


Wakefield.—The Wakefield and District Light Railway 
Co. whose light railways are now being constructed, and will 
shortly be opened for public traffic, has deposited a Bill in Parlia- 
ment for next session seeking power to construct electric trolley 
tramways in Wakefield, Pontefract, Normanton, Whitwood, Castle- 
ford, Featherstone and Knottingley, of a total length of over 25 
miles, at an estimated cost of £183,918. The company seek powers 
to raise £165,000 additional capital, with the right to borrow a 
further sum of £55,000, but the Bill expressly provides that the 
company shall not create debenture stock. 


Wallasey.—On Monday a meeting of ratepayers was held 
to consider the proposed tramway scheme and Bill. After а long 
discussion on the subject, a resolution proposed by the chairman 
of the D.C., that the Council proceed with the promotion of a Bill 
in the next session of Parliament, was defeated by a very large 
majority. . 


West Fife.—A large tramway scheme is at present under 
consideration for West of Fife by the Fife Electric Power Co. 
Surveys have been recently made. 


Wolverhampton.—Application is to be made to the 
B. of T. for their sanction to a loan of £15,221 for the reconstruc- 
tion of the Dadley Road tramway from the Fighting Cocks to 
Temple Street, as authorised by the Town Oouncil last October. 
The Board is also to be asked to sanction a loan of £1,293 for the 
construction of the Snow Hill tramway, from the Villiers statue to 
the corner of Bilston Street. Subject to the Board's consent, a 
single line of track is to be constructed upon that portion of the 
Willenhall Road between Coventry Street and Stowheath Lane, 
which is situate within the Borough of Wolverhampton. . 
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Wood Green—Enfield.—At the Southgate U. D. C. 
meeting the other day it was reported that the order authorising 
the construction of a light railway along Green Lanes from Wood 
Green to Enfield, a distance of about four miles, had just been con- 
firmed by the Board of Trade. The scheme is being carried out by 
the Middlesex County Council, and the cost of road constznotion is 
estimated at £36,500. As far as possible, the road for Me entire 
distance will be made a uniform width of 60 ft. 


‘TELEGRAPH AND TELEPHONE NOTES. 


Russian Telephones.—The Russian journal Ronskiia 
Viedomosti gives some particulars of the recently installed central 
telephone exchange at Moscow. The building is of six storeys, with 
basement. In the uppefmost storey is installed the instrament 


room, which serves 22,500 subscribers. The fifth storey is occupied . 


by the accumulators and machines; the fourth by the oloak rooms, 
&c., of the staff; the third by dining room, drawing room, game 
room, library, &c. The second and the first storeya contain the 
administrative offices. Finally, in the basement, are situated the 
store rooms, workshops and boiler house. The building is lighted 
by electricity and heated by steam. The installation bas cost about 
200,00) roubles. Ав soon as this exchange is opened, the telephone 
apparatus on subscribers’ premises will have to be modified. A 
new apparatus will be supplied to each, the simple lifting 
of the receiver of which suffices to call the exchange by 
lighting a small red electric lamp. Ав soon as the conversation 
terminates, the subscriber replaces the receiver, and the red lamp is 


extinguished, & white one lighting in itg place. The operator breaks 


the connection only when the number called by the first corre- 
spondent has also hung up bis receiver, which fact she is also made 
aware of by the changing of the oolour of the light. 


Telegraphic Interruptions and Repairs :— 


CABLES.  imTraRAUPTED. REPAIRED, 
Dominice-Martinique ec өе ee ee ee May 5 1909 ee ee 
St. Lucia - Martinique oe ee eo ee ee May ?, 1909 ee ee 


Bt. Lucis-Bt. Vincent .. еә ee T B 


Trinidad-Demerara No. 1 8 ee ee ee oe ee 

St. Thomas-St. Kitts ee ee ee ee Dec. 21, 1908 ee Jan. 6, 1804 
Bt. Kitts-Antigua ee ee Jan. 8, 1904 ee. ee 

Bt. Vincent-Grenada oe ee е ес. 28, 1903 . 

Mole Bt. Nicolas-Port-au-Prince .. Dec. 16, 1908 .. oe 
Cayenne-Pinheiro ee ee ee ee ee Aug. 18, 1902 eo ee 


Paramaribo-Cayenne .. as T m .. Feb. 96, 1908 .. T 


New York-Ha i oe oe ee ve ee April 18, 1908 ee ee 
Anjer-Kalianda .. “a es is s .. Aug. 2, 19009 ,. a 
Reissa-Issa (Yemen)-Camaran x os e. Oot. 22, 1902 КЕ 
Tourane-Amo " ae .. Nov. 10, 1908 


y oe ee oe ee 
St. Jacques-Haiphong .. .. Dec. 16, 1908 ., Jan. 11, 1904 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast. — January 15th. 
“ Official Notices December 25th. 


Belfast.—January 22nd. Motor-balancer and motor- 
boosters. See Official Notices” January 8th. 


Belgium.—January 16th. Tenders are being invited 
until the 16th inst. by the municipal authorities of Liège for the 
supply cf the track material and apparatus required for the Maghin- 
Fetinne-Guillemins electric tramway. Particulars máy be obtained 
for 12 fr. from the Bureau Administratif, and tenders are to be sent 
to L’Annexe de l'Hotel de Ville, Liège. 


Brighton.—January 18th. Tramway poles, wire, 
section pillars, overhead construction, cables, bonds, &c., for the 
Corporation. See Official Notices January 8th. 


Chili—June 28th. Tenders are being invited for the 
ublic electric lighting of the city of Punta Arenas (Straits of 
agellan), which will be opened on June 28th next, at 2 p.m., in 
the offices of the Municipality Commissioners of that city. Fall 
particulars can be obtained on application to the Chilian Legation, 
29, Queen's Gate Terrace, 8.W. 


Cleckheaton.—January 18th. Distributing cables, for 
the U.D.C. Bee *' Official Notices " to-day. 


Enniscorthy.—January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
Official Notices " December 4th. 


Erith.— January 18th. Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 Kw., switch- 
board and cable extensions. See “Official Notices" December 18th. 


Germany.—January 23rd. The Prussian State Railway 
Authorities at Altona are inviting tenders until the 23rd inst. for 
the supply of 300,000 arc lamp carbons, and 4,800 incandescent 
lamps. Particulars may be obtained from, and tenders are to be 
sent to, Die Königliche Biser bahn Direktion, Altona, 


Electricity meters. See 


Harrismith (Orange River).—January 18th. Cables, 
transformers, switohgear, &c. See Official Notices " December 11th. 


Hornsey.—February 8th. Two dryback boilers, smoke 
consuming apparatus, 100 and 300-xw. steam dynamos, motor- 
generators. See Official Notices January 8th. 


Ilkeston.— January 21st. Stores for the tramway and 
electricity department. See “ Official Notices” January 8th. 


L.C.C.—J anuary 19th. Six electrically-driven three- 
throw boiler feed pumps for Greenwich power station. See 
“ Official Notices November 20th. 


L.C.C,—February 2nd. Tenders are being invited for 
roadwork and platelaying for the electrifying of certain tramways 
noon London. Particulars, &, at the Engineer's Department, 

e C. ^ 

Manchester.—January 18th. Car bodies, equipments 

and trucks. See "Official Notices” to-day. — 


May-Oatway Installations. — January 20th. Tenders 


for wiring premises at Paisley and Dundee on this system are 
invited. Вее Official Notices" to-day. Е 


Pontypridd.—January 15th. Pipe work and electricity 
meters for the Council. See Official Notices" January 1st. . 


Rochdale.—Jauuary 30th. Electric lighting alterations 
at the Workhouse. See ' Official Notices” to-day. 


South Shields.—March 12th. The Corporation invites 
offers for the lease of certain tramways. See Official Notices 
to-day. 


Spain.—February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra provinee). See 
“ Contracts Open December 18th. 


Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, &c. | 

Wallasey.—January 16th. Cables, joint and section 
boxes. See Official Notices December 18th. 


Whitby.—Jannary 25th. Oables for the electricity 
department. See “Official Notices" January 8th. 


OLOSED. 


Battersea.—The B.C. has accepted the tender of Cal- 
lender's Cable and Construction Co. to supply and fix a feeder in 
Bt. John’s Hill, for £762. 


Brighton.— In reply to the Tramway Department's adver- 
tisement for steam generating plant, the following tenders have been 


received: 

Messrs. Heenan & Froude .. ae es is . £20,901 
Sir Hiram Maxim & Co., Ltd. i - oe .. 25,911 
E. Danks & Co. ЕУ e T s P5 . 26,957 
Messrs. Babcock & Wilcox .. e" à - . 28,140 
The Stirling Boiler Со, .. is S "a ns . 298,591 

"t T РА „ (alternative) T NS .. 80,741 
©. G. Reed & Bons, Brighton .. jd a " 3 ,864 
J. Fraser & Sons .. x 88,678 


The consulting engineer, Mr. Arthur Wright, in making his 
report to the Committee, recommended the acceptance of the offer 
of Мевагв. Babcock & Wilcox, which, although not the lowest in 
first cost, he was satisfied would be the best in the end. After a 
considerable amount of discussion, the Council decided to accept 
the offer of Messrs. Babcock & Wilcox, the existing boilers of the 
same make having proved quite satisfactory. 


France.—The French Post and Telegraph Authorities in 
Paris have just given out the following contracts:—La Société 
Metallurgie de Gorcy (Meurthe et Moselle) 70 tons of galvanised 
iron wire (4 mm. diameter) at 247 fr. per ton and 70 tons ditto at 
240 fr; La Société Alsacienne de Constructions Mecaniques, 
Belfort, 125 kilometres of lead-cased, rubber-insulated, single- 
conductor telephone cable at 335 fr. per kilometre; and La Société 
Industrielles des Telephones, 125 kilometres ditto at 335 fr. 


Halifax.—The Corporation has accepted the tender of 
the Chloride Electrical Storage Syndicate for overhauling the 
exciter battery for £126. An order has been placed with the 
British Thomson-Houston Co. for two switchboard panels (£212) ; 
two Bennis stokers for boilers at the electricity works have been 
ordered from E. Bennis & Co., Ltd. 


Hammersmith.—The B.C. has accepted the tender of 
Messrs. Faller, Wenstrom & Co. to supply a 30-н.р. electric motor, 
for £180. An order for switchboards, to cost £242 103., bas been 
placed with Messrs. Ferranti, Ltd. 


Metropolitan Asylums Board.—At last Saturday's 
meeting of the Board a letter was read from the L. G. B. sanctioning a 
proposal to enter into contracts without first advertising for tenders, 
with Messrs. Belliss & Morcom, Ltd., to supply additional gene- 
rating plant at the Grove Hospital for £1,136, and with Messrs, 
Drake & Gorham, Ltd., to wire the Fountain Hospital for £2,792. 
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Portsmouth.—The following tenders for an extension of 
the switchboard were received by the Telephone Committee : —The 
International Electric Co., £645; British Insulated & Helsby 
Cables, Ltd., £800; Ericsson Telephone Bell Co., £917. The Com- 
mittee's recommendation that the first tender be accepted has been 
adopted by the T.C. The Committee received the following tenders 
for wall and table instruments, and on their recommendation the 
tender of the International Electric Co. for 50 wall instruments at 
45s. 98, and 20 table instruments at 48». 9d. each was accepted by 
the T.C. The other tenders were :—Ericsson Bell Co. 47s. 4d. and 
49a. 8d.; L. M. Ericsson & Co, Ltd., 46s. 8d. and 49s, 6d. The 
Committee are authorised to purchase at the prices of the successful 
tender 150 more wall instruments and 30 table instruments if the 
first delivery is satisfactory to Mr. Bennett and in accordance with 


his specification. 


Wolverhampton.—The Corporation has accepted the 
tender of Messrs. Milnes & Co., Ltd., of Hadley, for a salt feeder 
car for the tram rails, at £150. 


Werthing.—The Hart Accumulator Co. has received the 
contract for replacing the existing battery in use at the electricity 
works here, with 264 of their standard lighting type celle. 


FORTHCOMING EVENTS. 


Baturday, January 16th. — Association of Engineers-in-Charge. 


Tuesday, January 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester). Coal Consumption in Cen- 
tral Stations," by Mr. А. В. Giles. 

At 8 p.m. Institution of Civil Engineers. The Elec- 
trical Reconstruction of the South London Tramways 
on the Conduit System," by Mr. A. Millar. (Adjourned 
discussion.) 

Wednesday, January 20th.—At 8 p.m. Liverpool Engineering 

Bociety. Mr. H. B. Meyer on " Voltage Regulation 
in Alternating Current Plants.” 

At 7.30 p.m. Institution of Electrical Engineers (Stu- 
dents). “ The Equipment of a Bub-station with Rotary 
Converters," by O. J. Davis. 

At 2.30 p.m. Institution of Civil Engineers.  Btudents' 
visit to Messrs. Elliott Bros. works at Lewisham. 


Thursday, January 21st. — Institution of Electrical Engineers 


(Leeds). Mr. H. Bohle on '' Alternators in Parallel." 

Friday, January 22nd.— At 8 p.m. Physical Society. Meeting at 
the Royal College of Science. The Photographic 
Action of Radium Rays,” by Mr. S. Skinner. Exhi- 
bition of Instruments, by Messra. Crompton & Co. 

At 8 p.m. Junior Institution of Engineers, Presidential 
address by Mr. J. Fletcher Moulton, K. C., F. R. S. 

Saturday, January 23rd.—At 7.30 p.m. Glasgow Technical College 
Scientific Society. “Some Observations on Mecha- 
nical Training, by Mr. W. D. Hamilton. 

Wednesday, January 27th.—At 8.80 p.m. Unveiling of the tablet 
erected to the memory of the Electrical Volunteers 
who died in Bouth Africa during the war. 

At 7.30 p.m. Institution of Electrical Engineers (Bir- 
mingham) Mr. C. A. Smith on Energy Distribution 
to Sub-stations,” and short demonstration on Some 
Uses of the Oscillograpb," by Dr. D. K. Morris and 
Mr. J. К. Catterson-Smith. 


NOTES. 


The Cord Galvanometer and Electrocardiograms, 
—The cord galvanometer of M. Einthover (Archives Neerlandatses, 
Vol. VL, p. 625, 1901) consists essentially of a quartz fibre, silvered, and 
hung in а strong magnetic field. When a current is sent through it the 
fibre defiects perpendicularly to the lines of magnetic flux, and the 
deflection in read by means of a microscope and micrometer. The 
instrument is now very perfect for currents below 10 or 12 milli- 
amperes, and has been adapted to record the deflections on sensitised 
paper. It has been applied to draw the electrocardiograms of Mr. 
D. Waller, that is to say, curves of the action of the heart. These 
carves show that the action of the heart is so characteristic, ава 
rule, that persons might be recognised by their cardiogram as by 
their finger prints. 


Heavy Rails.—The rails for electric tramways have 
long surpassed those of the steam railroad in weight, but it is 
that the Pennsylvania railroad has placed an order for 
3,400 tons of rails, which will weigh 140 lbs. per yard. If these 
rails could only be. continuous, they would, indeed, form a very 
perfect track, but, as with all rails, there will be more or less 
trouble at the joints. The Zossen experiments on high speed 
electrical m demonstrated sufficiently the importance of a 
heavy rail for high speeds. The locomotives of to-day are fully as 
heavy in relation to the rails of to-day as were those of thirty or 
forty years ago to the 60-1b. rails of the time. 


Contact Electricity of Liquids.—M. Berthelot, the 
famous chemist, has made over 2,000 determinations of the electro- 
motive force developed by contact of liquids, such as dilute acids 
opposed to dilute bases, dissolved oxidants opposed to dissolved 
oxidisable substances, &c. The results are given in the Annales de 
Physique et de Chemie, and in ten memoirs to the Academy of 
Sciences, Paris. In the Comptes Rendus, December 7th, he claims to 
have demonstrated by these observations that the electromotive 
forces thus got from the reciprocal action of liquids are capable of 
developing continuous currents strong enough to perform work in 
the shape of continuous electrolysis. This work is maintained 
by the en of chemical reaction, arising from direct 
contact of the liquids without the agency of metallic electrodes, 
as in ordinary batteries. Between the values of the forces 
thus. developed there is a series of general relations which had 
not been enunciated hitherto. This order of phenomena 
merits particular attention from the double point of view of electro- 
chemical theory and scientific or industrial applications. Theory 
and applications have only taken into account the electric forces 
and effects developed at the contact of liquids with electrodes, 
especially metallic electrodes, but it will be well, he thinks, to look 
more closely into those developed by contact of liquids with 
liquids. It may be worth trying to utilise electrically the chemical 
energies engendered by the reactions of neutralisation and oxidation 
between liquids alone, such as occur daily in the laboratory or in 
industrial operations. 


The Explosion on the Wallaroo.”—The explosion 
on the Wallaroo cruiser, which was erroneously reported to have 
caused the death of 43 men, was quickly seized upon as a text on 
which to preach the virtues of water-tube boilers. Fortunately 
for human suffering the report was wrong, four men being killed 
and three being hurt. This is bad enough, but it is small in com- 
parison with the water-tube disasters that have occurred. Any one 
of the boiler insurances will furnish figures of boiler explosions, 
which show that shell boilers, however faulty in idea, are far safer 
than water-tube boilers. Shell boilers do not explode as regards 
the shell. They fail in the flat stayed surfaces of the combustion 
chamber. The Wallaroo failure appears to be a combustion 
chamber failure, owing to giving way of the crown stays, which let 
the crown down, rupturing as it collapsed and letting out the con- 
tenta of the boiler into the stokehold with the fatal results known. 


Shell boilers have, we believe, not been known to explode from 


failure of the shell in any vessel. Stayed combustion chambers are 
the weak spots, but circular of modern types will collapse 
from overheating, and will not often tear in doing so. The shell 


boiler with circular flues is certainly a safer boiler than any water - 


tnbe boiler that has yet been tried in the Navy. The many 
Belleville failures, the failure on the French vessel Friant and 
others all point to the danger of the flatly inclined tube full, or 
rather not full, of water. e Wallaroo has been moderate in her 
life destruction compared with water-tube failures. | 


High-Pressure Transmission іп America.— Опе o 


the longest power transmission lines in the U. S.A. was to be put in 
operation at the end of last month; this is the Washington Water - 
Power Co.s system, near Spokane, and comprises two three-phase 
alternators of 2,250 Kw. each, driven by Victor turbines with a head 
of 70 ft. The generators work at 4,000 volts, and are controlled by 
motor-driven switch-gear operated by means of relays on tle 
switchboard. Supply to the town is carried out at the above 
pressure, and arrangements are made for separating the local 
service from the transmission system. For the latter the pressure 
is stepped up, by means of water-cooled transformers, to 60,000 
volts, at which pressure it is conveyed by three No. 2 copper wires 
on Locke porcelain insulators, to six sub-stations. The distance to 
the farthest oonsumer is no less than 110 miles. The line has 
been tested for some time at the full pressure, without mishap, 
but, if necessary, the pressure can be reduced to 45,000 volts by 
altering the connections of the transformers. Almost the whole of 
the power thus transmitted will be used for mining purposes. The 
electrical plant was built by the General Electric Co., U.. A.— 
Western Electrician. 


The Chicago Theatre Fire.—A New York correspon- 
dent, writing on January 2nd, says: — The preliminary inquiries 
into the cause of the di us fire at the Iroquois Theatre, Chicago, 
on December 30th, show that the scenery was ignited by means of a 
falling spark from a ‘spot light.’ A ‘spot light’ isa movable electrical 
arc lamp, which throws a concentrated beam upon a performer, and 
to facilitate its use there is generally a lot of loose cable attached to 
it. No gas was used in the theatre, the building being lit by 2,000 
electric lamps. The municipal electrician declares that to his pei- 
sonal knowledge all the electrical equipment was in perfect workit g 
order, everything being new at the opening of the theatre cn 
November 30th. It is admitted, however, that there was no fire 
alarm attached to the building, the brigade having to be summoned 
by an antiquated method. Pending the Coroner’s inquiry, the 
chief electrician of the theatre, Mr. Archibald Barnard, has been 
placed under arrest, charged with manslaughter. The jury visited 
the theatre soon after the fire, and they have formulated the fol- 
lowing, among other questions:—' Did the management permit the 
use of arc lights in the flies with no device to prevent sparks frcm 
the carbons igniting the borders of the scenery and curtains? ' " 


Technical Education.—At the Technical Education 
Conference, which was held at Chelsea last week, Mr. W. Hibbert, 
of the Regent Street Polytechnic, exhibited and 5 some 
new instrumenis and apperatus for the teaching of electricity and 


magnetism. 


—— —— — — 
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Obituary. — DR. von HEFNER-ALTENECK. — It is an- 
nounced from Berlin that Dr. Friedrich von Hefner-Alteneck, а 
member of the German Academy of Sciences, and a well-known 
engineer, died on 7th inst., from the effects of an apoplectic stroke. 
He was born at Aschaffenburg in 1845, and after studying at 
Monich and Zurich he entered the firm of Siemens & Halske, with 
which he remained until 1890. He became chief engineer of the 
firm, and was the inventor of many of the electric appliances 
produced by it. Я pre 

Мг. R. C. Quis.—It also falls to our lot this week to lament the 
death of Mr. Robert Cornelius Quin, M. I. E. E., M.I.M.E., which has 
occurred with such suddenness as to cause a great shock to his 
many. friends in municipal and other electrical circles. According 
to reports to hand he was on Monday last inspecting some granite 
quarries at Tamney, in County Donegal, with a view to making 
purchases for some of his electric tramway undertekings, when а 
tidal wave from the Atlantic swept him off the pier into the вел. 
Heroic efforts were made to save him, but without success. At the 
inquest a verdict of Accidentally Drowned” was returned. Мг. 
Quin was in bis 39th year, and those who had watcbed his success 
in electric lighting and traction during the past year or two had 
begun to see great things in store for him. About 17 years ago, 
after serving a pupilage with Mr. J. N. Shoolbred, he was connected 
with the equipment of the first municipal electricity works at 
Bradford. Thereafter, promotions to more responsible offices in 
municipal electric supply took him to Brighton and Blackpool. At 
the latter place there fell to his lot the substitution of the overhead 
trolley system for the 1882 conduit lines. It will be remembered that 
the Blackpool Corporation allowed him to engage in private con- 
sulting work in addition to his work under them, and after this 
arrangement had been in existence for a short time Mr. Quin 
resigned his connection with Blackpool altogether to enter into 
partnership with Mr. Speight, as Quin & Speight, consulting 
engineers, at Westminster. In addition to being consulting 
engineer for one or two provincial municipal authorities, he 
was promoter of electric traction undertakings, notably the 
Mid-Yorkehire tramways scheme, of which he was also engineer. 
"His was a familiar figure, especially in the earlier years, at the 
annual conventions of the Municipal Electrical Association, before 
which he on several occasions read papers—indeed, only last July 
be was óne of the speakers at the Newcastle meeting. He has also 
been among the recent speakers at the Institution of Electrical 
Engineers in London. He leaves & widow and five children, and to 
them in the terrible loss which has fallen upon them во suddenly 
and unexpectedly, we, on behalf of the general body of electrical 
.men, tender our profoundest sympathy. 

Мв. EnxzsT THompson.—We regret to have to announce the 
death of Mr. Ernest Thompson, one of the joint managing directors 
of the firm of Nalder, Brothers & Thompson, Ltd., of 34, Queen 
Street, E. C., at the early age of 36, after a long and painful illness. 


Mr. Thompson was born in 1868. After entering the electrical 


engineering course at Finsbury College, under Prof. 8. P. Thomp- 
. воп, where he gained a certificate for proficiency, he became a pupil 
at the Immisch Works, Chalk Farm, and on tne completion of his 
term there, he obteined further practical experience at the works of 
Messrs. Siemens, of Chariton, and later on in the Brush Co.'s test 
room. In 1893 he became an assistant in Messrs. Nalder Bros. & Co.'s 
works, Red Lion Street, where he took cbarge in the test room of 
the ammeter and voltmeter department. This position he held 
until 1896, when the business of Nalder Bros. & Co. was divided, 
and Mr. Nalder purchased the ammeter, voltmeter and switchboard 
section of the business, and took Mr. Thompson into partnership 
with him, and started the firm of Nalder & Thompson. From that 
time onward Mr. Thompson was associated with the business of this 
firm in conjunction with Mr. Nalder, Everyone who met Mr: 
Thompson could hardly fail to be impressed by bis restless energy, 
and the thorough and conscientious way in which he endeavoured 
to carry through anything to which he set his hand. His death will 


come as a shock to his many friends. He was first taken ill in Oct., 


1902, and was ordered by his medical advisers to take a voyage; 
this he did, taking a trip round the world, visiting New Zealand, 
Australia, China, Japan, United States and Canada, where he made 
many new friends and met many old ones. It was hoped that this 
voyage would have benefited him, but apparently this was not to 
be, as he was only at work for three months before he had a relapse. 
Notwithstanding everything tbat was done in the way of the best 
advice and care, he passed away on Saturday, the. 9th inst. He 
was an Associate Member of the Institution of Electrical Engineers. 

As we go to press we learn that Mrs. Colebrook, wife of the chief 
electrical engineer at the Watford electricity supply works, passed 
away suddenly from heart failure on Wednesday evening. We beg 
to tender our sympathy with Mr. Colebrook in his bereavement. 


The Institution of Civil Engineers.—At the meeting 
held on Tuesday, 12th inst., a paper on The Electrical Re-Con- 
struction of the South London Tramways on the Conduit System,” 
by Alexander Millar, Assoc. M. Inst. C. E., was submitted for dis- 
cussion. The debate will be resumed next Tuesday. 


Will.—Mr. A. C. Osler, of the firm of Messrs. F. & C. 
Osler, glass manufacturers, of 230, Broad Street, Birmingham, and 
of 100, Oxford Btreet, London, W., left estate of the gross valuo of 
£86,733 бв. 6d., the net personalty being sworn at £85,713 178. 8d. 


The Electrical Volunteers Memorial.—The tablet 


erected at the head-quarters of t^e Corps of Electrical Engineers 
in memory of tne members of that corps who died in South Africa 
during the late war, will be unveiled by Colonel Pitt, R. E., on the 
27th inst., at 8.30 p.m. Ex-members of the corps and friends of 
the members who died in South Africa ere especially invited 


morning dress). ; 


Ф 


Clyde Valley Power Scheme Arbitration.—An impor- 
tant arbitration took place this week in the Central Btation Hotel, 
Glasgow, the parties being the British Westinghouse Electrical and 
Mauufacturing Co. and the Brandon Bridge Building Co., Ltd., 
Motherwell. The matter in dispute is the Clyde Valley electrical 
power station at Motherwell, the buildings in connection with which 
were blown down during a storm in October last. The parties are 
at variance as to who is responsible for the construction being razed 
tothe ground. Mr. David M. Westland, C.E., Edinburgh, is the 
sole arbiter. , 


- 


The Cardiff Tramway Stoppage.—The man Parks, 
who was responsible for the stoppage of the electric tramway 
service, under circumstances already reported, has been sentenced 
to nine months’ imprisonment, with hard labour. 


Lecture.— At a meeting of the Glasgow University 
Engineering Society on the 28th inst., Mr. G. E. Windeler will 
read a paper on Medium Speed Engines for Electrical Purposes." 


Personal.—Mr. P. G. Gossler, general manager of the 
Montreal Light, Heat and Power Co., has resigned. 


Appointments Vacant. — The Governing Body is 
inviting applications for the position of Principal at the South- 
Western Polytechnic, Chelsea (£600) ; two assistant superintendenta 
of telegraphs are required for Ceylon (Rs. 3,500); a switchboard 
attendant is required for Motherwell electricity works; assistant in 
the C.T.C. (Exhibition Road) Electrical Engineering Dept. (£150) ; 
mains department assistant and station assistant-in-charge for West 
Ham (50s. each); mains superintendent for Wimbledon (£125 to 
£175); switchboard attendant for Kendal (258); engineer and 
tramways manager for Bexley Corporation (£300) ; chief assistant. 
for Croydon (£200— £300). 


Tunbridge Wells Supply.—The local papers reported 
that last Saturday there was a failure in the municipal electric, 
supply system, but this statement was inaccurate, and it found its 
way into yesterday's Electrical Times. Mr. Boot, the city electrical 
engineer, telephones to us, just as we are going to presa, asking us to 
contradict our contemporary’s statement. What really occurred was 
the failure of the main fuse in one of the public buildings while the 
Mayor was delivering a speech. There was no interruption in the 
supply to other consumers. No longer need our esteemed exchange 
regard the matter as wropped in mistry.” | 


Horses Electrocuted.—It is reported that on Wednes- 
day, at Brentford, two horses were killed through the breaking of 
an overhead trolley wire on the London United Tramways’ system. 


German Electrical Developments.—It is announced 
that the Berlin Allgemeine Electricity Co., which already has & 
share capital of £3,000,000, and which about a year ago entered into 
& community of interests with the Union Eleotricity Co., of thesame 
city, for the pooling of profits for а period of 35 years, now proposes 
to increase its capital by the issue of new shares amounting to 
£1,150,000 for the purpose of completely absorbing the Union Co. 
and giving effect to agreements entered into with the United States 
General Electric Co. and the latter's European subsidiary (Thomson- 
Houston) companies. Ав bearing upon the matter, the Frankfurter 
Zeitung atates that the General Electricity (Thomson-Houston) Oo. 
has beer formed, with a capital of 6,000,000 fr. (£240,900), which 
has been subscribed in equal halves by the Berlin Allgemeine Oo. 
and the Thomson-Houston de la Méditerranée, which is the Italian 
company. The arrangement should have the effect of avoiding 
competition between the German and Italian interests in the future, 
while the absorption by the Union Co. by the Allgemeine Co. will 
bring the total capital of this group to £4,150,000. 


A U.S-German Turbine Deal.—An important 
American-German turbine deal is officially announced as having 
now been completed. It appears that the Allgemeine Electricity 
Co., of Berlin, has succeeded in concluding agreements with the 
European branch companies of the United States General Electric 
Co, the Curtis Turbine Co., Profs. Riedler & Stumpff, and the 
German Inventions Introduction Co. This fact now brings into 
immediate operation the principal agreement entered into bstween 
the Berlin Allgemeine Electricity Co. and the American General 
Electric Co., the Fort Wayne Electric Works Oo, the Stanley 
Electric Manufacturing Co., the Eddy Electrio Oorporation, the 
General Incandescent Ark Light Co., and tne Northern Electric Co. 
As а result of these agreements there has just been formed in Berlin 
the United Steam Turbine Co., which acquires the patents and 
rights in thé matter of steam turbines devised by the American 
Curtis, and the Germans, Riedler & Stumpff. It will be seen from 
the above associations formed by the Berlin Allgemeine Co., that 
the relations concluded with the leading American electrical com- 
pany go considerably beyond the avoidance of competition with the 
European Thomson- Houston manufacturing companies, and that the 
firat step in advance is the promotion of rivals to the Parsons steam 
turbine, both for land and marine purposes. A further competitor 
ів the Zoelly type, which is being introduced by the large Swiss 
engineering firm of Escher, Wyss & Co., of Zurich, thé makers of 
the water turbines used at the Niagara Falls electric power station. 
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Bristol Fire.—We have received from Mr. H. W. 
Clothier, too late for insertion elsewhere, a letter referring to his 
article on the disaster at Bristol electricity works, an abstract of 
which is given elsewhere in this issue—unfortunately, the pressure 
on our space prevented the ioclusion of the whole. Mr. Olothier 
states that the article was submitted to the Institution of Electrical 
Engineers, and was to have been read before a sectional meeting, 
but as an esrly date could not be arranged for, it was agreed 
instead to offer it to the technical press. The author hopes that a 
discussion will follow, and he will have pleasure in answering any 
questions arising out of the article. The latter, with the discus- 
sion, will afterwards be printed and distributed amongst engineers 
interested in the subject. 

The following corrections should be made in the article :—P. 88, 
line 24, for made read ordered; line 25, for 40 read 44; 
line 55, omit loud.“ Fig. 2, omit the words outer bus- bar under 
platform.“ Fig. 3, а cable rack should be shown under the plat- 

form, and the outer bus-bar omitted. 


\ 


THE CENTRAL STATION ENGINEER. 


On Thursday last week at the Mersey Railway Power Station, Shore 
Road, Birkenhead, a presentation was made to Mr. J. F. McMAHON, 
engineer-ia-charge, who has resigned his position in order to take 
up au appointment with the Great Northern and City Railway Co., at 
Poole Street, London. Mr. J. Shaw, resident engineer to the company, 
presided ; he congratulated Mr. McMahon on the very successful way 
he had managed the working of the station, knowing as he did fall 


well that the position would be anything but a bed of roses He 


also expressed regret at the loss of his valuable services, and was 
pleased to state that the week he was finishing with the Mersey 


company he had brought the station coste down to а record figure. . 


He had left a hard task for his successor to improve upon these 
figures, as the “ station costs are now as low as any in this country.” 
The presentation consisted of a silver cigar case, cigarette case and 
match box, also a handsome purse for Mrs. MoMahon. Mr 


McMahon made a suitable response. Mr. McMahon is a brother. 


of Mr. P. V. McMahon, of the City and South London Railway. 

At the meeting of the Manchester City Council last week the 
appointment of Mr. В. L. PrAROE, as chief electrical engineer, was 
confirmed. The appointment was made subject to his devoting his 
whole time to the duties of his position, to the arrangements with 
Dr. Kennedy and Mr. Metzger, “ and also to any other arraogements 
which the Corporation may from time to time make with consulting 
engineers; the position to be reviewed at the end of 12 months.” 

Mr. J. Gray Scorr, borough electrical engineer for Croydon, has 
resigned his position, having accepted the offer of the post of engi- 
neer and manager of the Hong Kong Electric Tramways at a salary 
of 21 500. It is felt that he will be a great loss to Croydon. Mr. 
сц а few months ago married the daughter of Alderman D. B. 

iller. : 

At a meeting on Monday evening, the Croydon County Oouneil, 
acting on the recommendation of the Electricity Oommittee, 
appointed Mr. ALEXANDER C. Cramps, chief assistant electrical 
engineer, to be borough electrical engineer, in tbe room of 
Mr. J. Gray Scorr. Mr. Cramb's salary will be £400, rising 
by annual increments of £50 to £600. It was decided to 
advertise for а successor to Mr. Cramb at a salary of £200, rising by 
annual increments of £25 to £300. At the same meeting the Council 
accepted Mr. E. J. Saunpsas’s tender for the erection of the build- 
ш ES connection with the extension of the generating station at 

Mr. Н. A. Nort is resigning the position of mains superintendent 
to the Wimbledon U.D.C, having been appointed assistant elec- 
trical engineer to the Sanitary Commissioncrs at Gibraltar. 

Mr. W. Н. GRIMSDALE, having resigned the post of electrical 
eugineer and tramways manager, the Warrington Corporation Elsc- 
trie-ty and Tramways Committee has decided to separate the offices, 
and to appoint Mr. F. V. L. MATHIAS as electrical engineer. A tram- 
ways manager is to be appointed at а salary of £120 per annum, 
rising by £10 a year to £150. 


pu] 
NEW COMPANIES REGISTERED. 


A.E.G. Electrical Co. of South Africa, Ltd. (79 666).—This 
company was registered on January 6th, with a capital of £50,000 in £5 shares, 
to carry on the business of electrical and mechanioal engineers, electricians, 
suppliers of electricity forlight, heat, motive-power and other purposes, manu- 
faccarers of, and dealers іо, any apparatus, machinery, appliances, materials, 
substances and things capable of being used in connection with the generation, 
distribution, supply, regulation, control, accumulation and employment of 
electricity, constructors, owners and managers of railways, roads, tramways, 
mines, reservoirs, water-courses, generating stations, factories, and other 
public or private works and conveniences, manufacturers of and dealers 
in lamps, fittings, lamp-poste, electric light elevators, carbons, electro- 
motive, gas water, steam, oil, petrol, and other engines and motors, 

ие, pumps, cranes, turbines, water-wheels, and the like, &., in 
South Africa or elsewhere. The first subscribers (each with one 
share) are>-J. Hottner, Weston House, Finchley I.ane, Hendon general 
manager; B. A. Simon, 80, Kenilworth Avenue, Wimbledon, engineer; C. 
Geistronger, 42, Petherton Road, N., clerk; G. Ambach, Kimberley, Arlington 
Road, Surbiton, assistant manager; A. Hirschberg, 84, Montague Place, Russell 
Square, N. W., olerk; P. Listner, 83, Holland Park Avenue, W., assistant 
manager lamp department; and M. Schlöo berger, 27, Montague Street, Russell 
Square, W.C. No initial public issue. The number of directors is not to be 
less than three nor more than five; the first are Felix Deutsch, $2, Schiffbauer- 
ak erm: Prof. Klinberger, 22, Schiffbauerdamm, Berlin; Franks Deutsch, 
Warpford Court, E. C.; and C. р. de Nordwall, 12, Charing Oross Road, W. C.; 
Cherie Coca 10 wor of the net profit, divisible, egistered office, 125, 
U ewe 


ELECTRIC TRAMWAY ACCOUNTS. 


| We record this week an analysis of the 
Southport 


returns of the Southport and Wallasey tramway 

and Wallasey undertakings for the period ending March, 

Municipal 1903. Both these concerns have to deal with, 
Tramways. and depend largely on, holiday traffic. | 


The Southport Corporation lines during the 
year appear to have been suffering from competition, reduced 
earnings on routes where the fares were decreased, and bad 
weather, which, together, have had the effect of producing a con- 
siderable deficiency. | 

The Wallasey tramways report contains the first electrically 
worked year's results. Their route mileage is due to a considerable 
extension of the old company's 2°7 miles of track, and three routes 
aie provided between Seacombe and New Brighton Ferries, covering 
a district on the Cheshire baok of the Mersey, which is very popular 
with Liverpudlians both for residential and holiday purposes. 

The excellent earnings per car-mile, while, no doubt, explained 
by the above, are also due to the absence of appreciable competition, 
the Wirral railway having practically retired from business on their 
Beacombe—New Brighton line since the tramways were opened. 

In this case a considerable balance has been earned on the year's 
working, and that after providing for depreciation and renewals. 

Mr. Thos. J. Kendrew is the Southport tramways manager, and 
Mr. R. R. Greene, the Wallasey tramways manager. 


GENERAL STATEMENT. 


— Southport, Wallasey. 
For 12 months ending .. March 31, 1903|March 31, 1903 

Length of route ied " "n 8 miles 9 miles 
Total length of track І 10:7 miles 11 miles 
Number of cars in use exe T (av.) 14 (av.) 23 
Car-miles run ... ыз dus ses | 418,324 654,742 
Paseen carried per annum . | 9,535,234 5,685,182 

_ Capital expended to data , £1168 2 £120,503 
Total receipts bo. wA .. £16,387 | 431,475 
Working expenses e | £11,231 £19,195 
Gross profit | £5,155 £12,280 
Income per car-mile ... - a 940d. «© 11534. 
Working expenses per car-mile — ... · 644d. | 703d, 
Interest & sinking fund per car-mile 3 65d. 1:93d, 
Total expenses per car-mile... ..: 10084. | . 8964. 
Profit or loss per car- mile 79 4 2 69d. +2 87d... 
Cost of energy per car-mile... "m 1 87d. 2 43d. 
Average fare per passenger... | 1 098d. 1:30d. 
Revenue per mile of route ... £2,018 £3,497 
Expenditure per mile of route £1,408 £2,133 
Total unite used ТР ius T 458,472 979,133 
Units used per car- mile n 116: 1:49 


— — — 


It will be seen from the above figures that the Wallasey under- 
taking possesses greater earniog powers than the Southport line, 
while the latter is also handicapped by its abnormal financial 
charges, whicb, if on the same scaleas Wallasey (below the average), 
would have enabled a surplus to be earned. 


ANALYSIS OF WonkriNG EXPENSES. 


т 
—— Southport. Wallasey. 
, Per Per 

Traffic expenses, including | Gross, |car-mile.| Gross. |car-mile. 

wages of employés, car-shed 

expenses, tickets, uniforms | £5,897 | 3°38d. | £8,190 | 302d. 
Electrical energy ... xs 3,155 | 1841. 6630 | 2:43d. 
Management and genera] ex- ) 

penses, including salaries, | 

printing, stationery, insur- 

ance, law and sundry — ... 677 39d. 2,138 77d. 
Rent, rates and taxes T 867 50d. 280 10d. 
Repairs and Maintenance. 
Track... m" n 187 08d. 97 03d. 
Overhead equipment 132 074. 473 '17d. 
Cars, K 9. $i "T 316 18d. 1,379 ‘60d. 
Building. | — — | 8| “Old. 


Total working expenses . 211,931 | 644d. |£19,195 | 7˙03d. 
Percentage of working ex- | 
penses to receipts ... ча 61 per cent. 


63 per cent. | 


The working expenses ín both cases are good for small concerns, 
Wallasey's higher figure being partly due to extra cost of energy 
on gradients. 

Both concerns purchase energy from the lighting departments, 
and the cost would, therefore, be higher than in the case of under- 
takings having their own tramway power station. 
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Curiously enough, in the case of Wallasey, the lighting depart- 
ment credits traction with 743,260 units only, о? some 236,000 less 
than the tramways department say they used; we wonder whether 
the latter were treated as generously in the matter of charges. The 
respective percentages of working expenses, &c., are representative 
of the working conditions of the two systems. | 


PROFIT BTATRMENT. 


For year ending March 81st, 1908, Southport. Wallasey. 
Interest "e TA TM ais £3,493 £3,773 
Sinking fund ... bee sis i 2,885 1,508 
Depreciation and renewals fund — 4,500 

Balance carried down ... — 1,223 2,499 
Gross profit... £5,165 . £192,280 


As а retult of the poor year at Southport, the financial charges, 
amounting to £6,378, more than absorbed the available gross profit, 
and, ав а result, a debit balance of £1,223 was made. As previously 
mentioned, the financial charges are higher in proportion than 
many tramway undertakings, and they, in conjunction with 
other adverse circumstances, have tended to the poor regult. 

The Wallasey figures need little comment after опг previous 
remarks. The combination of favourable circumstances led to a 
gross profit of £12,280, which was not much diminished by the de- 
duction of the comparatively small financial charges. The depart- 
ment has wisely contributed a substantial amount to start а depre- 
ciation and renewals fund—and a substantial balance remains in 
hand, 


CITY NOTES. 


Blackpool, St. Annes, and Lytham Tramways Co.— 
This company is considering the advisability of reducing its capital 
from £150,000 to £125,000. It is proposed to be effected by a 
reduction of 2s. per share upon each preference share, and 4s. on 
each ordinary ehare, making them 18s, and 16s. respectively. It is 
further proposed tbat all preference dividends, and arrears of pre- 
ference dividend, in respect of purchases prior to November lst, 
1903, shall be released and cancelled. E 


Dublin United Tramways Co.—The directors recom- 
mend a dividend at the rate of 6 per cent. per annum on the ordinary 
shares for the half-year ended December 31st last. The sum of 
£4,000 is set aside for reserve fund, £2,000 towards maintenance 
during current half-year, and £1,000 to accident insurance fund, 
leaving £6,775 to be carried forward. 


Direct United States Cable Co.—The board has 
resolved upon the payment of an interim dividend of 3a. per share, 
free of income-tax, being at the rate of 3 per cent. per annum, for 
the quarter ending December 31st, 1903; such dividend to be payable 
on and after 30th inst. ; setting aside £8,000 to reserve fund account, 
and carrying forward a balance of about £2,479. The transfer books 
will be closed from January 12th to 26th. 


Globe Telegraph and Trust Co.— Quarterly dividend 
2s. each on the ordinary shares. 


South Wales Electrical Power Distribution Co.— 
An extraordinary meeting of the proprietors is to be held at the 
company's offices on Friday, 22nd inst., at 2.30 p.m., for the purpore 
of authorising the creation and issue of the second £50,000 deben- 
ture stock, which the company are now enabled to issue under the 
provisions of the Act, £300,000 of ordinary stock having been sub- 
8 :ribed. 2 


Stock Exchange Notice — The Committee has appointed 
Wednesday, 20th inst., a special settling day in, and has granted a 
quotation to:— Buenos Aires Electric Tramways Co. (1901), Ltd.— 
£20C,000 6 per cent. debenture stock. 


Liverpool Overhead Railway Co.—A meeting of share- 
holders was held on Tuesday, at which it was resolved to creato 
6,C00 preference shares of £10 each, bearing interest at 5 per cent. 
per annum, The main object is to provide means for the extension 
of the line, во ав to connect with the Lancashire and Yorkshire 
Railway at Seaforth, on the Liverpool and Southport route. The 
estimated cost is £33,900. 


STOCKS AND SHARES. 


Wedneeday Evening, 
War markets continue. News, rumours and suggestions as to the 
situation in the Far East form the only food in the, Stock Exchange, 
and allother influences are brushed aside by the one paramount 
consideration. Monetary conditions remain easy enough: those 
who wanted to lend upon bearer securities on Tuesday, complained 
that they could get no more than 4 to 44 per cent. The dividend 
times are here, and there is plenty of capital awaiting employment. 
None of these things count at the moment. Every market hangs 
upon the Russo-Japanese difficulty, and, as we write, the war- loud 


throws its sombre shadow over almost every department in the 


Stock Exchange. 


Electrical railway stocks display afresh weakness in the Central 
London trio as their principal feature. This is due to more 
pessimism as to the forthcoming distribution. The City and South 
London announcement is hourly expected ; it is generally the pioneer 
of the Home Railway dividends, Metropolitans are 86, and Districts 
941. Great Northern and City Preferred Ordinary shares at 7%, and 
Brompton Ordinary (Speyers's Certificates) at 94, are neglected. 
Central London 4 pef cent. Debenture is 1164, cum the interest 
payable this Friday, January 15th ; City and South London 4 per 
cent. Debenture stands at 110], and here the dividend ie not due 
until next May. Metropolitan Railway 4 per cent. Debenture, єх 
dividend, was done at 117$ а few days ago, and the stock is one of 
the cheapest to be found in the gilt-edged list, paying а shade over 
31 per cent. on the money. 

Little or no change bas been wrought in the Telegraph list by the 
prospects of an outbreak in the East. 'The Eastern Extension Co 
should be benefiting considerably by the increased business over its 
lines, but the price of shares remains quietly at 11}. The only 
movement of importance during the week in this section has been a 
10-point rise in Commercial Cable stock, the demand teing 
American. The market on this side is too narrow for the fluctua- 
tions in price to have much interest for British investors. Anglo- 
American Deferred has receded 4 upon the dividend estimates to 
which we referred last week. None of the Trust varieties have 
moved; the Globe Telegraph and Trust announces dividends of 2s. 
and Эв. upon its Ordinary and Preference shares respectively. | 

National Telephone issues maintain their prices, although the 
third Preference have lost 2s. 6d. Oriental Preference are also a 
trifle easier at the middle. It is a pity that the official quotations 
for both telegraphs and telephones should be so wide as to furnish 
little more than a misleading guide to the market. In the elec- 
tricity supply section the same drawback also exists, perhaps in a 
lesser degree, but still sufficiently badly to warrant shareholders 
remarking upon the unneceteary margin between buy ing and rellirg 


. prices as set forth in the list. 


City of London Ordinary are { higher, support being given on the 
possibility of a better dividend for the final half of last year. 
Several other lighting companies, as we were pointing out rome 
weeks ago, are expected to declare higher dividends, nctably 
Bromptons and Westminsters, but this consideration is lost in that 
of the political outlook. St. James's Preference have hardened 108., 
and London Electric Preference are up 5s. Unusual interest 
attaches to the Metropolitan announcement and to the South 
London’s report, owing, of course, to the complications in 
Marylebone and the County Council's tramway requifements 
respectively. Blackheath shares are in quiet request, and so is the 
Debenture stock, although the prices show no change. It is said that 
the Charing Cross and Strand Co. bas been doing new business at the 
rate of stout 52,000 lamps for 1903. To glance atthe provincial list for 
а moment, we may record that Bournemouth and Poole Ordinary 
are 13, and the Preference fell to 10 the other day. The Second 
Preference (which are the subject of demand ina well-known shop 
window in Bournemoutb) have a nominal quotation of 113, but are 
tcarce. Oxfords are 53, Hove 8, Folkestones 52, and Bromley 
(Kent) Debenture 1014. Of the ''further-away " shares, Havana 
Electrics stand at their paid-up value of £8, Calcutta Electrics 
are 7, and Electric Lighting of Australia (whose aecretary, Mr. 
Lane, was attacked by the youth with the hatchet) keep about 4 for 
the Preference shares, which have had no dividend since last 
February. | 

Crompton Debenture dropped 23 to 98%, while British Westing- 
house Preference, after touching 346, have recovered to 44. The 
buying bas the appearance of waat the financial journalist loves to 
callinspired. A reason in this case is manifestly furnished by the 
coming issue of new shares at 5, for what shareholder would be 
willing to apply at that price if he can get the senior issue 15s. to 
& pound cheaper in the market? General Electrics have lost 4 
upon the depression amongst investment descriptions. 

British Electric Tractions display no alteration. London United 
Preference changed hands at 114 on/Tuesday, and British Columbia 
Electric Deferred at 79}, the Preferred stock being about 923. 
Buenos Ayres and Belgrano continue a steady market, the Ordinary 
shares at 31, the A and B" Preferences at 54 and 5 respectively. 
Anglo-Argentines are 4], and Cape Electrics 17. Amongst mis- 
cellaneous shares, Telegraph Constructions at 344 are £1 easier. 

Business in the New York Stock Exhange having been badly 
hampered the other day by a fire that affected the electrical 
working of the tape machines, some curiosity has been expressed 
as to what might be the consequence of a similar accident on this 
side. The cynical say that a whole month’s enforced holiday would 
do no harm to the Stock Exchange in the present condition of 
markets, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
» TELEGRAPH AND TELEPHONE COMPANIES. 
Business done 
ol Closing 
vidends the last ended 
1 Quotations | Quotations fan int, 
° ‚ : 1904. z 
07,100 Atrican Direct Telegraph, 4 % Debe ee ee ee ee ee 100 ee ee ee 08 —108 xd 98 —109 ees 
* 95,000 Amazon Nos. 1 to 96,000 ee ee oe 10 ee "P ее 4— Bà $$— S$ ee eo 
119, Do. gar nis 5 96 Debs., ов. 1 to 1,960 Red. ee ee ee 100 ее ee ae 70 — 80 70 — 80 oe oe 
788, egra ee se ee ee ee ose ee Stock 84 61s. 60/6 49 — 52 49 — 52 . oe 
8,105,580 Do. do. do. 6 Pref. es ee ee ee ee Stock 6 6 96 17 92 — м 99 — 94 
8,105,580 Do. do. do. Delerred 85 23 as s .. Stock | бв. да, 1/- d- 7 8 7H 18 
44,000 Chili Telephone, Nos. 1 to 44,000 ee ee ee ee ee ee 6 5 | T. 8 7 4 b " oe 
Commercial Cable oo . . |9100 8 8 8 160 —170 xd | 175 —185 " » 
T 10, m Bterling 600 year 4 % Deb, Btock Red. ee ee a oe 4% ee кка с вы 3 СА 891 
6,000 Do 10% Pret. : 3 we see owl am | 4% * 1 — 17 16 — 17 5 ЁЗ 
16.000 De do. 0 У Oum, Prei. i ЫЯ Е LT 7 B T— a 11 
80,000 Do. do. et ce ess woe С Е e а 98 —101%,xd| 100 -108 % | .. Я 
60,7102 | Direct United Sta ies Cable 90 | 8195 | 8196 | 3% | 10— 10% 10 — 10j 103 ; 
Direct West India Gable, 49 Heg. Т Bat, itta Nos 1o һай, Bal, 100 E. 2s oa 98 —101 xd 98 —101 ЕҢ is 
1960666 e. h Pre St » i; Меп ERG meio 8 
1,554,645 Do. 4 X, Pref. Book, a Mes. ME : . Stock | .. а .. | 105 —108 105 —108 » E 
209, E Telegraph „ 86 10 7% 7 |7% i ul iu 11 1t 
800, & South African Tele. 4% Mt, Db., Nos. 1 to 8,000, red. 1909 | 100 с М ye 99 —1C2 799 —102 100 993 
300,000! | Do Tele ph ECL Mort, De be. (Menritins Sub.) 1 to 8,000 | 35 ae . 99 а, 99 0, B m 
. Great North a Telograoh, of NES : . . 10 15% | 15% ae 94 253 4 2 ul 194 
0 em — — ee ee 
17 indo-Evropean Telegraph se ae es P 25 10 10 1 87 —.40 87 — 40 ee 
uem London Pintino-Bracilion Telegraph, 6% Debe . v» ..| 100 > ‚* бы 98 —102 98 —109 - 
1,988,888 | Nasional таро, Pret. is a vs is e. | 100 5% 5% | 6 102 —104 102 —104 mi 103 
1,966,007 Do. Det. В ee ee ee ee ee 100 oe ee ey — 80 d 77 — €0 Tl 7l 
15,000 Do. ° Cum. 1st Pref. эө ee ee e еә ee 10 6 6 6 18 — 14 18 — 14 ee ee 
15,000 Do. е 6 % Cum. ud Pref. ae vs 10 6 6 6 * 18 — 14 18 — 14 za К 
000, Do. do. 8$ Deb. Stock Red. " “è Vx .. | Btook | 84% 8 84 95 — 97 xd — 97 ee 
600,000 Do. do. 4% Deb. Stock Red. ‘oa m 100 4 4 4 100 —102 xd 100 —102 А 
тааш Oriental telephone 4 Elec. Nos. 1 to 171,604, fully pala э» ss : 6 6 6 — 1 m 1 T - 
100,0001 Pacitó and European Tel, 4 % Guar, Deban 1 tà 1000. seo .[| 100 b = i 97 —100 xd 9; 100 5 A 
11,889 Penra oe oe ee ee ee oe ee ee oe 8 5% 5% ee 7% 64— 7% ee ee 
8,808 Submarine Cabies Trust ee ee ee ee ee ee Cert. os ee ee 118 —198 118 — 198 119 oe 
United River Plate Telephone s vis ae 5 1% 7% 7 96 6 xd T 6 КА 
40,000 Do. 2o NIC Pret., Nos. 1 to 40,000 ГА b P : и ха 5 vis 
179,941: Do. ee ee ee ^ 0% Stock ee ee ae 102 —105 xd 103 —106 e ee 
West African Telegraph, 10 ee we 2% 5 — 6 5— 6 . ee 
150,000: | West Coast ої ee Patty hae by Bras. Bub, Tel, 100 Ms ss > 95 — 98 xd 95 — 98 as ee 
roo | Do те r ш . . а ы р | mn 
000 Е: БЕ Бем Stock ge LM Nu Se 100 тя M Bh 99 10i xd 8 10 . нн 
8% | Do. а Panama Tole тер: Oi d Pret WEE XE ЕУ = d * * | % 
4,069 Do. do. do, І 6 Cum. 9nd Pref. ee es 10 ee . ee 44— 4 ee @e 
80,0001 Da, . do, б 95 Debs., Nos. 1 to 1,800 ee | 100 © 4а e 99 —10 xd 99 —102 09 - 


t Quotations on Liverpool Stock Exchange. 


British Aluminium 1 


Do. do. P MOT: Deb, Stock Red, ee M oe 
British Electric e эө [E ee 
do. 63 Gam , Pret, ee ees 
do. P ual Debenture Btock és we 
British EN SEC Hels Cabies ees ee ee ee es 
% let Mort. Deb. Red... ee se . 
өн, Lindley & Со. G. 6% өө ee . 
Bens Шаша Bag Dect ne: Orel, 1 0 1057 M "A s А 
Do. с Perp. Stock . ee - 
Do. do. Perp. 2nd Deb, Stock sx we 
Callender's Cable Construction es is M oe M 
Do. do. э 5 % Cum. Pret. . T 
Do. do, á} % 1st Mort, Deb, Stock Red. wa 
Central London Raliway, О. B m s ae - 
Do. Pref. Stock .. ee т өз ee 
Do. DA. do. ee ee ee ee ee 
City and South m ee ee ee ee ee ee 
Bi 00 ш ме, AL cuc Td 

Edison & Swan United Bice Light, 1 T abares, £3 to 99 

Do. do. А" shares, Si ee 
a Bede t t. 

Do: 1 b, all pc 
ENS NERO: 19,1 РЕ Ир $5 
Pe Ped 1 to 81 ea s m 
38 Mort, De Stock ә в LE 
General Шосе Со. 8.7% ee ee ee ee 
um rel ee Фе ее es 
Henley’ J ys Tj "Telegraph orks, Ord. . Pe a Ke К 
T A & Pret Deb, Stock ee Фа 
India-Rubber, Gutta-Percha & Т € РЕ 
до. do. 4 96 ist Mort. Deb. 


1Liverpool Overhead Rail Ord. ee ее ec өө ee ee 
+ Do "pref, doped ij... 7 


Maintenance 
od Deb. Bás., Мое, 1 to 1,600 Red, 1900 
Waterloo & City Йайтау, Ord. Stock ЗЕ PR ee ss T 


9% | 9% 
15 * 10 % 
HE 
TRU 
6 8 96 
15% | 20% 
s 1475 
— |4 
1 1 
ay 
A 
Nil 
6% | 6% 
ip. 
909, | 20 
0 
10% 10 
81936 1 
19% | 90% 
8% | 8% 


B 96 


{ Unless otherwise stated. all shares are fully paid. 


R 870 
113— 11 

114 — 11 

190 —199 
6 ES 

102 —107 xd 
14/6 to 1 
{— 1 
97 —100 

75 — 80 xd 
1 — p 

106 —110 

98 — 95 

99 —102 
98 — 96 
47 — 50 
H— 2 
99 —108 
= 1 

71 — 76 xd 
"up 
3-5 
98 an 
2 в 
2— S 

108 —119 

18 — 19 xd 

100 —108 
dà 

— 87 
100 —108 xd 
— 04 


а 
1 mi 
uj- 1! 
per 
1533107 
1 
15 1 
91 —100 
15 — 80 
1 — 16g 
104 —106 
91 — 84 
98 —101 
91 — 94 
47 — 50 
11— 9 
97 —109 
T d 
Tl — 1 
1 4 
2 8 
"HI 10 
15 —1 
5 — 
108 —119 
18 — 19 
100 —108 
d- 152 
— 86 
100 —108 
91 — 94 


i 11 
111 n 


p 18 
asa 54 


— 


í Bank rate of discount 4 per cent, (September 8rd. 190 


112 | THE ELECTRICAL REVIEW. wol м. мо. 1.584, Jarcany 15, 1904. 
— ÁN AaaSS VUNLAAAIAU-MESoUEEEREEI[IDNNRRE S ndi 
SHARE LIST OF ELEOTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


NAME, ü otetions Ouotations week ended 
issue. Share. last qoum Jan. 6th. Jan. 18th. Jan. 13th, 1904. 
t 1900. 1901. 1902. a eee ee осла анана .| Lowest 
100,000 | Blackheath and Greenwicb'Dist." ee Light Oord. 1 ез PA m i i i nt se 
130000 | Brompton а Kensington Ele Light Sep cd, Т М SS. |, 85 10 — 104 10 — 1o a s: 
rom t up. . 1 to 90,000 ee | 8 ка S t 
` 10.000 Do. "m m do. Su с 5 1% Cum. Prei. : 9 1 Es ios — 10} 92 — E ui a 
Charing Cross an сева ectric п id А ss = = 
70,000 bo. PA 7 Cum. Pref. ee b ee ee ee bi 51 5 id Te 
40,000 Do, do, на Undertaking ” Cum. Pret. - b a M EY 6 xd s 
жо * Ch isea Electric! 58 1 4 % Deb. Btock Red. ee ee oe ee n % 4 е 4 108 —105 108 —106 
e u бө s. oe se А 
"ш ысын , у | Batu заа NET, 
y 0 0 7 40 — 1 oe ee 1 5 "= TED 
400,000: Do. b Deb. Stock, Boni (iss, at 116) a all paid ee oe os ae ee ee 191 —196 xd 121 —196 TR 
800,000 Do. 44% 2nd Deb. Stock, Por. Gerte., all paid . 100 vs vs vs 101 —104 xd 101 —104 e 
40,000 | County of London & 55 сокі; L nm rt d. 1-40 000. 10 4 96 4 96 4 96 7 it at +: 
20,000 Do. о. Prel., 40, 001—60,000. 10 2 $ 2 1 118 113 
0002 Do. 1o Deb! p ae в oo ee ae 107 —1 10 xd 107 —110 107 919 
250,000 Do. do. ay and Deb. Stock — .. ; xa .. | Btock ХА T i —102 99 —102 1013 100 
60,000 | Edmundson's Blectric Corporation, Ord. Shares „ - Iva b 7% | 196 | 1% 6 — d 6 — 6i 6à 
. 80,000 Do. 2 6 m. Pref. ee ae ee 0 ee ee ee 6 ens 6 ===, 618 M 
141.600 K eo d Enig bridge El d 9 — R$ 105 12% |10% |10% 10— 13 MOE 14 5 : 
en an ts e ect е ee es aoe ee -e h 
120000 L аро trio B ку Со 2s 8 4 Debenture Btock eo век ee ec ee c a —104 scs ee 
on eo rpora: . ees 6 Ф о е ee ee ГЕ 0 e ee 
49,840 Do. fer ln : Pref. Б 8 Bi 9 5 — EE b 2а 
100000, 1 шеси Supply, 1 to do, to Ist Mort. Deb. Stock Red iri 6% | e | 4% i a8 1 0 17 ing 
3 upp ?, en — 1 — 4 
71,106 Do. Cum. Pref. 1—71,106, £8 d oe 8 ee ee 6 
Do. do. 710 Mort. Deb. Stock pal Es »: «s 4 109 —113 xd 1000—1187 ; uo 110 
10.882 N пое Ele о Mort. en m Red ee es Та T . 6 . 6 . y — X 96 mS 153 “ж did 
о ee ee ee - 194— ee LS 
40,000 | St. James’ and Pall Mall El gt OF 5 4% M 14555 ui- 15 144 — 144 144 P 
90,000 Do. do. % Pref.90,081 to 40,080 b vs vs $4 7à — a — 9 8l 
0001 Do. ' do. Deb. 8tock Red ae 100 ee ee ee 68 —101 xd 98 —101 ae wt 
12,000 | Smithfield Markets Electrio Hips ora. B : wer es b 25 e. 2496 8 — 84 Ue 
50,000 Do. do. 4 96 Deb. Stock .. .. | Stock re А ек 85 — 90 


65,000 | South London Electichy 8: Supply, Ord. 
оо Urben Electrio Supply, 


ee es es ee ae b ее 


ee ee ee [EJ ee b . е 


UN 
rM | æ 
ШШШ 
ETT AE. 
[= -] 
FDL 


110,000 Weetminsier Electri [^ noo у же жє ш бор ЧЁ aali 12 12 — 18 11 — 1 1% 114 
3 u oe ee eo ae ee =н a— 3 
A. 141 үр K € Cnm. Pref K 04% oi% * 6— R a G — - 
* Subject to Founders Shares. t Unless otherwise sate al) shares are fully paid. 
MARKET QUOTATIONS, Wednesday, J anuary 13th. 
7 Latert % 
CHEMICALS. &o. Tie age 20 METALS, &0. (continued). PS Inc. or Deo. 
@ Acid, Н rio e£. per OWS, 57 6% g Copper Sheet .. ..  .. perton £73 £1 inc 
а 77 N 0. oe ee • рег cwt, /. oe g "n ee per ton £78 £2 100. 
4 „ 0 ee = .. per owt. - - 6 » (Electrolytic) Bars .. per ton #63 e 
a „ Bulphuro .. Et .. per cwt, 6/6 Vs Р в " "n Sheets .. per ton £173 oe 
a Ammoniac, Sal .. рег owt. 49/- aa e a n Rod .. per ton £75 e 
: Ammonia, Muriate (oryetal) .. per ton £38 10 e $ os "n H.C. Wire per Ib. 214. zd. ino. 
ee per ton £80 . ө ә / Ebonite Rod ee ee ee per lb. 8/8 ee 
x Bleaching powder . as .. per ton £1 10 m f »" Sheet М si .. per lb. 8/- oe 
a Bisulphide of Carbon Ка .. per ton £15 е * German Silver Wire .. per lb. 1/6 oe 
a Borax es es Vs .. per te £18 E. h Gutta-percha fine .. n .. per lb. 8/- x 
a Bensole (90 96) es Es .. per gal. qj- si h India-rubber, Para fine .. .. per lb. 8/113 to 4/04 ino. 
a „ (80, ). T .. per gal. 5/6 Ps $ Iron, Charooal Sheets per ton £18 T 
в Oo Bulphate e 05. per ton £20 a 4 , Pig (Cleveland warrants) per ton 42/0 T 
& ‚ Nitrate Qs .. рег ton £24 sx i , Fo ; „ tosize per ton From 411 oe 
а „ White Sugar А .. рег ton 231 m 11 Borap; per ton 41/6 to 50/- L 
2 Mahya iaa Hari E ss > pi n irn "E б, ire ыта No. 8 .. рег ton £9 16 ee 
a Naph Бол а 160°C). nat gal, 5/6 5 : Lead, 1 Ingot Ar .. рег ton £12 5/- ine. 
a Potash, Bichromate, in casks .. per ib. 8d. el Sheet  ..  .. per ton £18 T 
а „ Caustic (75/80%).. .. per ton £24 " Д Manganin Wire No. 98 ..  .. perlb | 8/- oe 
2 , Bisulphate a .. per ton £85 a g Meroury .. per bot. £8 5 oe 
a Shellac = 26 .. per owt. 226 / s 4 Mica ein original cases) small per lb. 4d. to 1/6 ae 
a Sulphate of Magnesia .. per ton #4 10 А si з " medium per Ib. 9/6 to 8/9 T 
а Sulphur, Sublimed Flowers  .. per ton £6 10 i . per lb. 4/- to 7/9 ee 
a " 5 e .. рет ton £5 10 > р s Ploaplist Bronze, plain АДЕ» per lb. lJ- to 1/24 oe 
& Lum .. рег ton £6 es p „ rolled bars & rods per Ib. 1/- to 1/8 i 
а Soda. Caustic (white 70%) .. рег ton 210 15 га р " н strip&sheet per lb. From 11 T 
& » ae ee ee per ton £8 ee o Platinum ee D eo „ per og. 44: eo 
А a 57 Bichromate, casks. ° ee Der Ib, asd. ee r Беа Бошо Wire ср: рег e юе ee 
tee et, 200 , g "n per zé 
METALS, &o. 97 » in bars eo oe 721851075 eo 
o 
b Aluminium ts, in ton lots .. per ton 4180 55 g Tin, Block .. ee oe ee рег ton i 518710 } &8 іпс. 
LET š NW in ton lots ee per ton ^ 2188 ee 9 $$ Foll • pe? Ib. 1/6 ee 
» Sheet, in ton lota .. per ton 166 Р * „ Wire, Nos. 1 to per lb. 
Babhiti's metal M. .. per ton £48 to £190 p White Anti-friction Metale— 
e Brass (rolled metal 2” to 19°) basis per Id. 7d. 14. inc. "White Ant bran per ton £42 to £63 А 
e » ) eo oe per lb. 9d. d. ino. j Yarns, 2/108 Grey Cotton, опвр'1в рег Ib. 8d. ee 
9€ „ „ (soliddrawn)..  .. per lb. 746. . inc. | n»n ea. Flax. .. per lb. 
0 oe L] ee ee ee per Ib. d. d. ino. } » 8 p! 10 Ibs. Russian oe per Ib. 0 oes 
e Copper Tubes (brased) .. .. per Ib. í . Ine. „ 10 lbs. Russian, single .. per lb. . e 
в , » (solid drawn) .. per lb. 934. d. ine. j 180 Ibs. Jute rove per ton ll ae 
g Copper Bars (best selected .. per ton £2 ino. k Zino, Sh’s (Vieille Montagne bnd.) per ton £24 15 £1 ino. 
ао lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; A e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 


& Co.; dia-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward Till & Co.; ( Bolling & Lowe; j Walter H. Hindley and 
Oo., Ltd.; k Morris Ashby "d ; m W. T.Glover & Co., L4. ; я р" Ormiston & Sons; o Jobnson, Matthey & Co., Ltd.; p The Phosphor Bronse Co., Lid. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 
Locality. Week Receipts for 


— — 


Miles 


À Miles Week | Receiptsfor No. 
ending | the week. Es | Total to date. | open. Locality. ending the week. | wks wks,| Total to dato. open. 
J y ыыы ы ы К 
£ Ж” | E £* | е . | 2 4 | £ | £* | * 
Aberdeen .. | Jan. 9 | 1,240 | +420 | 32 858 | + 7.312 10 — 8 Cork .. zs .. Jau. 7 415 — 41 1 415 — 41 9 — 
Birmingham | » 9| 5.046 4128 2 | 10,852 + 351 — |% Dover ze am up. B 172 — 11 2 234 — 45: 8 — 
Bournemouth : » 6 857 — |— — — 1 — |. | Dublin is .. „ 8| 4402 | + 67] 2 5,049 | + 24, 47 je 
Blackburn , 8! 722 | + 46 — | 850965 4 1 18% | — East ham .. , 9 594 | +102) — 227.868 + 7,715) 5 |+ 
Blackpool ..| Deo. 94 987 | — 18 | — 37,608 — 159 — |% |Glasgow . n 9 | 14,618 +2504 | 82 430,905 4 46,6 915 + 
3 —Fleetw'd| Jan. 9 188 |— 4 2 250| — 48 — |5 | Halifax (2 weeks) Deo. 80 2,370 | + 85 | 89 88,668 + 5,827 813 '+1 
„  —Lythm | , 7 195 | +111 10 1,454 + 929 7 — 8. Huddersfield ..| Jan. 9 | 1008 | + 80| — B — — | 
Bolton = „ 10 1,666 | +105 | — | 76,617| + 8,424 95 | — „ Hull. „ 9! 2037 | +275 | 41 | 71,183 | + 5. 18 | +93 
Bradford .. — — — — — |41 e IIxeston , 6! 16] -- — = | — 4 — 
Brighton . ,, 10 748 — |— | 87,754 — 7À |— Е Ipswich .. „ 9! 80 — |— 2,03 = 991 — 
Bristol oo e|» 8| 448 10 — = — |98 |— 8 Isle of Thanet „ 9 222 — 88 1 222 — 88 103 — 
( Devonport s.d 457 | + 79 | 524 | 24,268 184| Б | — Leeds. „ 9! 4,795 | +224 — 225,528 | 18,630 41 — 
g Dadley—Sto'rb'ge s o 865 | + (6 524 | 48,649 | + 3,852 182 — Liverpool .. „ 2, 9.696 | — 11| 1 9,696 — 11 108 — 
) Gateshead » 1| 1008 | + 86 | 52 46,272 | + 5,494 | 103 |+ 3 London C. C. „ 9, 9,828 71231 | 403 408,144) 72,279 394 — 
o Gr'n'k—Pt. Glsgw W 1 520 — 2,5 28,388 | + 2,828 | 79 — |с Manchester.. „ 9 10.749 |42569 | — 177,714 + 265,887, 72 — 
$ Hartlepool e|» l| 893 | + 45 | 528 | 14,175 | + 994 +2 |5 Newcastle | „ 9| 8.46 | 523 — —. zr — 
c Oldham Ashton no | 543 | + 14 29 + 1,648. 8 | — 2 Salford „ 4A; 8,994 | +676 | — 15.563 + 43,995. 80 — 
SPotteries ..  ..| , 1| 15499 |+ 8 + 8,722 982 | — |E | Sheffield . „ 8! 4690 | 4811 | 1 | 4,620! + 311, 31a +4 
Bi Southport . . » 1 289 | — 19 + 2.710 51| — 7 Southampton .. Deo. 17 84 | +17) -- | — — 163 | — 
South Staffs. „ 1| 3,186 | +889 + 9,288 | 212 | -2 3 | Southend-on-Sea ..; Jan. 6; +19} 4C , 18226 + 2,0000 R | — 
Swansea iod 5541 | + 61 4 9,192 A — | A Sunderland. 510 | 41 | £0,327 | + 2,328 20 78 
Wolverhampton. . w | 423 | + 81 + 7,627 108 |+8 |В Tyneside .. || » 6 | 1 259 + 23 89 4 49 
M Yorks. Wool Dist. nd 605 — — — |$ Wolverhampton , 10 | pO Ny ad 98 | — 
(Miscellaneous „ l| 1,686 - — |— |— |; | Сеп. London Rly...) „ 9 9 13.645 6 — 
Burnley .| » 9| 815 | +140 — 4 — City & B. Lon. Rly. " 10 | 2 , 6,405 = 
Burton-on-Trent уч » 10 294 — — — Dublin—Lucan Rly.| „ 10 17 126 = 
Cardiff 8 +199 ; — L' pool Overh'd Rly.| ,, 10 | 2 8,101 - 
Chatham & District’ 7 + 97 44 — Mersey Railway ..| , 9 2 8,093 = 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE CITY AND SOUTH LONDON RAILWAY: WORKING 
RESULTS OF THE THREE-WIRE SYSTEM APPLIED TO 
TRACTION, &. 


By PETER VaLENTINE McYanon, Member. 
(Abstract of Paper read December 17th, 1903.) 


(Concluded from page 75.) 


TRE second set of tests was taken on November 11th, 1902, from 
5.80 p.m. to 5.45 p.m., when the load on the sub-station was heavier. 
Fig. 12 shows the result of one quarter-hour from 5.30 to 5 45 p.m. 
In this case the down side has again less load than the up side. It 
will be seen that the batteries are also doing more work, at times 
taking peaks almost equivalent ¢o half the 
total reducer load, and in the next few 
seconds charging almost to the same ex- 
tent. The results of the three evening tests 
are tabulated in Table 8 IT. (p. 114). The 180 
average transmission efficiency was 90°9%,, 

the transmission and transformation etti- 

ciency was 86:2 per cent., and the transfor- 

mation efficiency 95 percent. Allowing for 

the batteries and boosters as before, the net 

sub- station efficiency was 81:8 percent. Io- 

spection of the voltage curves shows that 

the voltage regulation is all that could be, 
desired, although the load sometimes rises 

to 700 amperes, while the maximum drain 

on the generating station for this peak was 

only 245 amperes. 

The effect of runniog the sub-station 
without the batteries was then tried, and 0 
the result of two quarter-hour teats given in 
Table S III. (p. 114) and curves fig. 13. The © 1 
shape of the curves is altered, the voltage | 
regulation not being nearly so good as in 
the other cases, although it is still better 
than found on many lighting circuits. The 
motor and generator-armature current fol- 
low each other on the up side, although 
varying considerably, while the down- 
side record shows that a large amount of 
balancing is takiog place. The extent 
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Fic. 15 —АмрЕВЕЗ at 1,000 VoLTS, ANGEL FEEDER. 


of this balancing is clearly marked at one point where the 
up generator-armature current is 235 amperes, the motor current 
being 135, at the same instant the down motor current is 80 amperes 
and the generator current 50 amperes in the reverse direction; or, 
in other words, the generator-armature has become a motor-armatare 
aud pumps current from the down to the up side of the system. It 
will also be noticed that the amperes from the generating station on 
the up side vary from 60 to 160, while with the batteries this 
current is very nearly constant. Under these conditions the average 
efficiency of transmission was 91:1 per cent., the transmission and 
transformation efficiency,being 83 per cent., andjthe transformation 
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efficiency 91:1 per cent.; the low transformation efficiency being no 
doubt due to the amount of balancing taken up by the reducers. 

It may be argued that a better net efficiency is obtained without 
the batteries, but it must be remembered that the sub-station is 
not at present fully loaded, and that by using the batteries the peaks 
at the generating station on the high-tension feeders are practically 
avoided. Further, the batteries are used in cases of emergency 
not only for the lift and lighting circuits, but also to feed 
the working conductor, and bave a value in this direction which is 
rather hard to estimate. Fig. 14 gives the calculated efficiencies for 
this sub-station, and it will be noted that the values are somewhat 
higher than the actual efficiencies obtained in the tests. 

The recorder charts in connection with this sub-station are also 
interesting. Fig. 15 shows the current in the down high-tension 
feeder. The current is practically constant at 80 amperes from 
9 am. to 10.45 am., and then increases to 100 amperes, at which 
it remains fairly steady for five hours, during which the battery is 
being charged. Fig. 16 shows the current going into and 
leaving the battery. It will be noticed that at 10.45 a.m. the 
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F.a..12.—ANGBL SUB-8TATION TESTS. 


Record taken November 11th, 1922, from 5 30 to 5.45 p.m. 
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Ета. 14.—AmwGcEL BOB8-STATION. 
OALOULATION OF EFFICIENCY. 


Fic. 17.—AMPBRES TO WORKING CONDUCTOR, ANGEL SUB-STATION 


discharge, on the whole, is transferred to a charge on the whole, and 
this corresponds with the increased amperes in the high-tension 
feeder. Fig. 17 shows the amperes to the working conductor during 
the rame period, where peaks of 400 amperes are reached, while the 
aub-station feeder current remains at 75 amperes on the down side 
of the system. 
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The difference between a battery working with а reversible booster, Shortly after the opening of the Moorgate Street extension, it was 
and one simply floating on the bus-bar, is shown by fig. 18, which necessary to run on the plain three-wire system ; that is to say, the 
is a chart from the battery at London Bridge sub station working in high-tension service was discontinued temporarily, and the high- 

ho Sed tension feeder* coupled direct to the low-tension bus-bars at the 
generating station. Ia this maoner Loudon Bridge sub-station was 
used as a battery station, and the performsnce of the battery under 
these conditions is shown on fig 20. Daring ordinary working the 
battery took peaks of 175 to 200 amperes discharge, and charge to 
the extent of 50 to 60 amperes The corresponding volt ge chart 


ах a m JT 
Fra 18.—Lonxpon Bara Вов srarrox AMPERES. BATTERY Fia. 21.—U»-Liws Vorrs. 
Fr. oa. 
TABLE B. II. 
Date. | Meri | Angel sub-station. Kilowatts. | Efficiency. 
PrE ro у Ао pp ana [ит ыы ышы Олы жыш] Tc НЕ. 
н, иа, КЕ Amperes Volte 25 | : 4 g g | 8 а 8 
e ba o | 2 1 9 4 2 2 = 4 e g 
Ec e T 35 SÉ gi g EFE EF 5 А | B 2-8 Remarks 
8 А 82 23 8 Я $93 | gs 3 2 E © ER 
Time, „ 821 р тр mii iii 
2) 2 (| *8) 4 (/$] аа | af а E E e 
5.13 p. m. Up ...| 121°5 933 |1215 108 | 400 490 11940 108 00 112 ˙5⁵0 | Average Kw. put into bat- 
to Down...|1130 | 987 |1130 63 | 410 | 490 111 50 | 101:60 | 86 40 tery = 29 25, of which 19%, 
528 p m. | | Total...) ... E T" wee | s | vee | 280°90 209 60 | 198 90 908% 950% 863% is lost = 3:51 Kw. 
5.30 pm. [Up ...| 120°7 983 1207 108 | 400 | 490 | 118-70 | 107 40 11200 Average Kw. wasted in 
to | Dies . 113 0 987 113˙0 64 | 400 490 | 111:50 | 101:60 | 86°75 Highfield booster = 6°86. 
5.45 p m. | | Total ... xis zs ids е m . . 1280-20 209 00 119875 | 91:095; 95:295 864% Average Kw. to line:— 
5 50 p. m. Ор ... 1250 985 1250 112 400 490 123 00 111 20 116 00 = 199°68— 10:37 =189 31. 
to Down. |1130 987 |1130 61 | 410 | 490 |111:40 |101°70 85 40 Net efficiency :— 
6.5 p. m. | Total ... jos bee, Eo Тыз - ssa . „ 198440 212 90 | 201°40 90 9% 918% 860% 18931 100 | 
Average...) .. |... _... S |n no 239180| . . |19968 909% 95:025 869% 23180 * 1 = 818%: 
! | | ; | 
.⁰.⁰.ſ0ꝓ56eᷓ²jw dd 8 d ———————— 
TaBLu S. III. 
Date. Generating station. ` Angel sub-station. — й Kilowatte. | Efficiency. 
| m M High gh feeder dum Е. t To sub- Trans | Trans kr 
Time. Amperes.| Volts. аа бопеси t nsion, | Bus bar. raling аш мп mission. formation. trans- 
stations. | station. dars. | formation. 
a M EN EM Amperes. | Amperes. Volts. | Volts. | p Г | 
417 p. w. Up 95 985 95 62 412 493 93: 8690 | 77°40 | 
to Down ... 98 990 98 70 423 479 97 00 88:40 80 60 | 
4 32 p.m. || Total ... m NA КӨ s T 2 190760 | 17530 158 00 | 920% | 902% | 880% 
441 pm. Up .. 104 985 104 102 405 482 | 102:40 92 30 99 35 | 
to Down ... 93 $9) 99 47 421 473 93 00 88 50 69:10 | | 
4 55 p.m. Total ... Son aes 506 aes vet 20040 | 180:80 | 16345 | 902 92°0 830 y^ 
Average ... 2i m M. ET ses 2» 195 50 — 16322 91 1 911% 830 96 


Amperes on Stockwell Feeder. 


ол 
——— n « London Bridge Feeders. 


NOTE . Feeding Lo. at LowTension. 
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[||| [|| [® | 


ne A А „МЫМ 
C 
P 


` 
і ie [К] 4 - 


- 


t Fra 20.— BATTERY AMPERES, Lonpoy BRIDGE Fic. 22.—QBNERATING STATION OUTPUT, WITH AND WITHOUT BATTERIES, 
SUB-STATION. AT LONDON BRIDGE. 


connection with the reducers; the peaks seldom reach 80 amperes, and is shown on fig. 21, and is very steady considering tbe conditions. 
the average discharge is only about 30 amperes. From 11.35 a.m. to From 6.15 to 7.5 a.m. the battery was off and the voltage drop was 
1.25 p.m. the battery is being charged. A reference to tbe voltage considerably more than with the battery; from 7.5 to 7.50 a.m. the 
chart, fig. 19, explains why the battery does so little without a battery was charging, and this gave a steadier voltage although 
reversible booster. | lower than without the battery. At 8.45 a.m. when tbeiload was 
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getting heavy, the battery discharged, and the result is at once 


noticeable on the voltage. In order to get some ides of the value 
of the battery as а means of steadying the load on the generating 
station, working under tbe oonditions already described, five-seconds 
observations were taken at the generating station of the amperes 
going out in each feeder on one side of the system, with and with- 
out the batteries, Fig. 22 gives the result. With the batteries on 
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Fic. 23.— AMPBBES, ANGEL SUB-8TATION ALONE WORKING. 


the line as regulators from 9.25 to 9.40 a.m., and without the 
batteries from 9.45 to 10 a.m., the number of trains and lifte running 
during the two teste were the same. Fig. 21 shows the result in voltage 
variation. Fig. 22 indicates that the battery steadies the load not 
only on the sub-station feeder, but on the Stockwell and Kenning- 
ton feeders as well. The amount is not very great, but it is 
noticeable. As to the total value, with the battery the maximum 
peaks were 575 amperes once, and 560 amperes four times, and the 
minima were 330 amperes once, and 370 amperes four times ; whilst, 
without the battery, the maxima were 700 once, 600 once, and 575, 
or a little over, eight times, whilst the minimum was 280 once and 
$20 several times. The maximum peaks were, therefore, about 


MJ a 


6PM. 
- Fia. 24.— VOLTS, ANGEL Вов-бтатіон ALONE WokkKING. 


21 per cent. greater without the battery than with. The average 
amperes during the test were 471 without and 452 with the battery, 
or the average load on the generating station was about 42 per 
cent. lower with the battery. From the general shape of the peaks 
during the two teste, it would appear that to run without the 
battery would require generators with an output of about 10 per 
cent. greater than with the battery. 

As already referred to, a large battery has a value as a reserve 
which is rather hard to estimate, and this is clearly shown by 
figs. 23 and 24 giving the recorder charte for the Angel sub-station 
on one occasion when London Bridge sub-station was thrown out of 
use by а short-circuit on the back of one of the switchboard panels. 
Fig. 23 shows the battery amperes before and after London Bridge 
sub-station was shut down. After the short the Angel sub- 
station took the whole load and the battery gave discharge peaks up 
to 400 amperes, aleo charging up to 200 amperes, the preseure at 
the extreme end of the line being only reduced by 20 volts, and at 
London Bridge the working conductor voltage was practically 
unaltered, or at least the drop in no way interfered with the 
working of the traffic or caused inconvenience in the matter of train 
lighting. | 

BALANOING AND Балг, Рвор. 


Mention has already been made of the useful effects of the 
reducers at the sub-station acting as balancers, and, in addition, the 


balancer at Moorgate Street station takes up most of the out-of- 


balance load as shown by the curve, fig. 25. 

With such good balancing the rail drop is naturally small, and it 
would appear that the three-wire system as installed on the City and 
South London Railway has not yet reached its limits in regard either 
to the distribution orto the Board of Trade rail drop. An inspection 
of the recorder charts taken at three points along the line shows 
thet the rail drop does not increase with the distance from the 
generating station. Ia fact, it is very little greater at the Angel 
than it is at London Bridge or at Moorgate Street stations. Fig. 38 
shows the drop between the generating station and London Bridge. 


— 
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ELA MAY LATUM OT АМАМ. 
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About one-half of the total energy generated is delivered to the 
line at 500 volte, or direct without any transformation, the efficiency 
of the various points along the line being as follows:— 


Stockwell ats ene б» 99 3 per cent. 
Kennington ... КАА ous As .. 966 А 
London Bridge T vs iis .. 860 ü 
Angel ... бө» зз ж dés .. 816 i 


The average efficiency over the whole system is 90:0, or, say, 91 per 
cent. From this must be deducted the loss in the working conductor 
before the net efficiency of distribution to the locomotives can be 
obtained. Taking the average current density in the working con- 
ductor with the average train service, the maximum loss between 
the feeding points farthest apart is just over 1 per cent., and with 
the feeding points closer, the loss is just under 1 per cent., so that 
the average lose between the end of the feeders and the locomotives 
is well covered by 1 per cent. The net efficiency of transmission 
frc m the switchboard in the generating station to the locomotives is 
thus 90 per cent. 

The cost per unit for the half year ending June, 1902, is given 
below. The figures refer only to the works cost. To compare the 
results with а lighting station, the cost of management, directors, 
office and legal expenses, insurance, &c., should be added ; but as 
the above items are divided over all departments of the railway, 
and it is purely а matter of opinion what percentage should be 
charged to generating only, the item can be omitted without mate- 
rially affecting the resulta, and a comparison made on the basis of 
works costs only. The units generated were 3,781,087. The coal 
per unit generated over the half year, including all standing-by 
losses, lighting up, fresh boilers, &c., was 3:9 lbs. of north-country 
and midland small coal During & month of this period, when 
ooal of a slightly higher calorific value was used, the coal per unit 
was 3:28 lbs., includirg all losses as before. 


Cost per unit generated, in pence. 


Coal sae i T ie 0:310 
Water, oil waste, and other stores ... 0:046 
Wages, inclading engineer in charge 0:056 
Repairs and maintenance  ... i 0 028 
* Total works costs... ies *. 0440 
Sub-station charges, including those of bat- 
tery maintenance, &о. eee гаф .. 0°035 
Load factor oes га Lis oo. 492 per cent. 


For the same the ton-miles were 27,832,000, and if the 
units per ton-mile on board the locomotive are taken, namely, 
0552, the coal per ton-mile was 0215 lb. or 3:45 ounces. 


Lo. London Bridge. 
Ag. = Angel. 


Fic. 25.—BALANCEB VOLTS AND AMPERES. 


In order to place the results on a basis for comparison with steam 
locomotives, the coal per ton-mile at the switchboard should be 
taken, and this amounted to 0'237 lb. This figure includes all 
boiler house losses, such as lighting up boilers and banking fires, &c. 
If compared with main-line locomotives the result is in favour of 
the latter, but if must be remembered that the en:rgy spent upon 
accelerating main-line trains is only a fraction of that spent on a 
line with short sections, and, as has already been shown by the 
author in his paper“ on Tractive Resistance in Tunnels,” the trac- 
tive resistance nd ton is at least double that obtained in main- 
line practice. e published results obtained with steam loco- 
motives are usnally taken over short periods, and refer to special 
tests from which all standing. by losses are excluded. When the 
time arrives at which electric locomotives can be tried under con- 
ditions similar to those of steam locomotives, there is every reason 
to believe that the coal per ton-mile will be in favour of the electric 
locomotive. | 

While on the question of locomctives, it may be interesting to 
give some details of their upkeep. With the old type of locomotive 
with Gramme surface-wound armatures, the chief source of trouble 
was the failure of the armature winding due to its shifting on the 
core, thereby causing short-circuiting and burning-out. The field 
magnet winding seldom or never gave any trouble, due no doubt to 
the liberal allowance of copper, and to the bobbins being on the 
earth side, and therefore subjected only to а pressure equivalent 
to the drop of volte across the winding. Taking the history of 30 
of these armatures in eyery day use, after running 100 000 miles 
the winding began to show signs of failure, at between 100,000 and 
120,000 miles the failure became more frequent, and when an 
armature ran 150,000 miles it was generally necessary to re-wind it, 
the cost being about £20. 180,000 miles seems to have been the 
best record with a single winding failure, and several cases of 
175,000 have beea recorded, the average being 10, 000 miles. 
Cases have arisen where failures took place after 1,000 miles or less, 
but as a rale some external cause was discovered. To obtain the 
above resulte fhe locomotives were only allowed to run about one 
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month, when the armatures were taken out and cleaned, thoroughly 
varnished with shellac, and baked in an oven; if this precaution 
was neglected, trouble always resulted. | 

The later and more powerful locomotives which were det cribed 
in the author's paper on Electric Locomotives "* have not been in 
use long enough to institute а comparison on exactly similar lines, 
but the records so far, show that the slot-wound armature is vastly 
more satisfactory than the smooth-core armatnre. Some of these 
locomotives ran 13 months continuously witbout coming into the 
repair shops for overhauling, the mileage being 46,000. The highest 
mileage yet recorded ів 110,0С0 continuous running, the average 
being about 75,000 miles; and from our experience there appears to 
be no reason why these figures should not reach three or four times 
their present magnitude before winding troubles arise. In the 32 
locomotives of this clase, of course, armature failures have occurred, 
some due to external causes, and others to defective insulation ; but 
50 armatures out of the above locomotives bave run an aggregate 
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graphic plate, the duration of the oscillations at the moment of 
rupture being exceedingly brief. 

The primary current followed the form indicated in fig. 1, the 
coil being of 35 cm. spark, and the interrupter being of the m-rcury 
type. The resistance in circuit was 8 ohms, allowing а maximum 
current of 15 amperes to pass at 120 volts, and the capacity shunted 
across the break was 6 mfd. The figure shows that the ratio of 
the first elongation to tbe s cond is far greater than the ratio of 
successive e.ongations afterwards, which is practically constant; 
moreover, this ratio is much greater than tbeory would lead one to 
expect. The explanation for the former phenomenon lies ín the 
loss of energy in the spark, while the latter is due to the loss by 
hysteresis in the iron core. "The effect of the saturation of the iron 
core upon the primary current is to radically alter the shape of the 
wave, the self-induction of the primary being diminished. By 
means of the curves it was shown that tbe irregularity of the 
sparking when the secondary terminals were separated to the 


mimo: 


Fig. 38.—Влп, VOLTAGE Drop Between Generating STATION AND LoNpon Вн1рсв. 


of 3,245,900 miles without a single winding failure. This is a very 
satisfactory record, and if the general result of the trustworthiness 
of the locomotives is expressed as a percentage of the time lost 
through armature failures, it comes out at 0°16 per cent. Or, for 
the pas six months, of the total running time, only 0'16 per cent. 
was lost. 


The maintenance and running. costs are also low, as shown by the 
following figures :— | ; 


Oil, waste, and other stores used on 

locomotives ... .. or ... 00984. per train-mile. 
Repairs, materials used on locomotives 0°137d. „. 5 
Wages spent on repairs... —_... ... 0°230d._,, А 
Total cost рег train-mile, including all 

salaries and wages connected with the 

generation of power; running of loco- 

motives, coal, water, and other stores, 
material, and wages for repairs .. 4:614. 


ON THE FORM OF THE CURRENTS IN 
INDUCTION COILS.. 


AN interesting series of experiments has been made by M. Н. 
Armagnat with the Blondel oscillograph, the results of which were 
published in L'Eclairage Electrique, of November 14th last. Ex- 
periments were made to determine the form of the primary current 


Fias. 1, 3, 5. 


Fias. 2, 4, 6. 


wave, the P. p. between the termi- als of the primary coil, and the 
rate of change of the msgnetic flux by means of а small search coil 
wound on the iron core. The records were received on a photo- 
n ĩðVvIv ß ĩ 8 
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utmost was due to the defective action of the interrupter. 
By adding capacity to the terminals of tbe secondary coil, 
oscillations of extremely short period were produced, which 
had no spparent connection with the calculated frequency of 
either the primafy or the secondary coil; three independent 
sets of vibrations were detected, of widely different 
characteristics. When the secondary circuit has low resistance or 
large capacity, the reaction of the secondary oscillations is во great 
as to cause violent oscillations in the primary current, as shown in 
fig. 2, where the rather irregular interruptions are indicated by the 
letter в. The effect of false contacta" at the interrupter is illus- 
trated by fig. 3, under similar conditions. The same coil, without 
capacity at the terminals, gave fig. 4, the diminished reaction being 
clearly evident, as the primary current fell to sero quickly and 
almost without oscillations, the energy being absorbed by the 
secondary spark of 20 cm. The curve of dx/dt given below the 
primary current curve shows the form of the E. M. F. wave in the 
secondary. On reducing the length of the spark to 2 cm, the 
secondary current so much retards the demagnetisation of the core, 
that the interrupter armature is held back and the interval between 
breaks largely increased. Experiments made on a very large coil 
for radiography, with a closed iron circuit and a primary coil 
excited by an alternating current, produced some curious results. 
Fig. 5 shows the violent reaction of the secondary current on the 
primary at the moment of the passing of the spark in the spark- 
кар, &nd the presence of the 25th barmonic in the primary current 
is clearly shown. "The latter is due to the resonance of the secondary 


. circuit, containing two condensers and the spark-gap, and furnishes 


a means of estimating the capacity of the latter circuit. When the 
gap was short-circuited, bringing the capacity of the condensers into 
play, the 11th harmonic was resonated, as in fig. 6. Other experi- 
ments related to the action of the Wehnelt interrupter, and showed 
that the current never falls to zero, while the rate of make is nearly 
as great as that of break, so that two sparks can be obtained per 
interruption. Many singular points in addition to the above are 
brought out in the original article. 


SOME ELECTRICAL EXHIBITS AT 
THE FRENCH AUTOMOBILE EXHIBITION. 


[BY OUR SPECIAL REPRESENTATIVE. | 


ONLY those who visited the Automobile Exhibition held in the 
Grand Palais, Paris, from the 10th to the 25th ult., have any idea of 
the feverish actiyity at present reigning in the automobile industry. 
The Salon, a8 it 1s termed, was by far the largest so far held, and 
when we вау that there were over 800 exhibitors, but a faint notion 
is conveyed of the vastness and importance of the Exhibition, which 
was attended by automobile traders and motorists from practically 
every civilised country. In fact, the annual show organised by the 
French Automobile Club has come to be recognised as the auto- 
mobile market of the world, aud from present indications, it is 
likely to hold this enviable position for many years to come. 
Petrol as & motive power stands like a giant above all other forms, 
there being but two exhibits of steam cars, while those of electrical 
vehicles could be counted on the bands. But if petrol cars are thus 
in the great majority, their popularity has given rise to an 
important business in the thoussnds and thousands of sparking 
plugs, induction coils, contact makers and interrupters, accumulators, 
and many other accessories required in connection with the ignition 
of the explosive charge in the combustion chambers of the engines, 
which is now entirely performed electrically, either by means of 
the batteries and coils already mentioned, or by magneto machines. 
Needless to say, there was а large number of exhibitors of 
accumulators and dry batteries for ignition purposes, and although 
secondary batteries are still mainly employed for this purpose, 
there seems a slight tendency towards the primary battery. The 
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supremacy of both is, however, being attacked by magneto ignition. 
Probably the most interesting exhibit in the accumulator section 
wasthe alkaline battery shown by Mr. Jungner, of Norrkoping, Sweden, 
for which priority overthe Edison battery is claimed. [See Er EC. REV., 
January 30th, 1903. Edison contra Jangner,” by W. Hibbert.] In the 
Jungner accumulator, electrically-produced nickel electrodes are used 
for the positive, and iron or cadmium for the negatives. The 
capacity of the accumulator is 60 ampere-hours, at a discharge rate 
of 5 amperes, or 40 ampere-hours at 20 amperes. The useful effect 
per kilogramme of total weight is given as 24 watt-hours at slow 
discharge rates, or about 20 watt-hours with rapid discharge. An 
important claim made for the new accumulator is the long life of 
the electrodes, as compared with those of the lead or pasted type; 
one has, we understand, been charged and discharged no less than 
500 times without showing any reduction in capacity. 

Among the magneto machines, mention may be made of the new 
Simms-Bosch, the Eisemann, the Comete, the Delta, the Compound 
and the “P M." The Eisemann magneto, which works in conjunction 
with an induction coil and the usual form of sparking plug, has been 
adopted for the petrol cars of Messrs. Panhard & Levassor. Of 
sparking plugs, induction coils, and contact makers, there was also a 
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» > ‘Fic. 2.—THE KRIEGER ELECTRICAL VICTORIA. 


large display, some very ingenious devices being comprised in the 
last-named commodities. As regards the induction coils, too, a 
good deal of progress has been made with the production of instru- 
ments, the tremblers of which are adapted to work at a very high 


Althongh а number of firms exhibited electrical vehicles, nothing 
very startlingly new was observable. Perhaps the most note- 
worthy feature in thia respect was the appearance, for the first time 
in this branch, of an English firm—the Electromobile Co., Ltd., of 
Curzon Street, W.—whose exhibit came in for а large amount of 
attention. А victoris, a landaulet and a coupé were on view, as 
well as a chassis, which in automobile parlance is taken to mean 
the frame and entire mechanism—in fact, everything except the 
carriage body. The feature of the Electromobile vehicles is their 
relatively low build, this being obtained by the employment of a 
straight steel frame. The motor, which is of the Contal-Gasnier 
enclosed type, is of 8 H.P., and is spring-suspended at the rear, 
driving on to the rear live axle through spur gearing. The battery 
consists of 44 cells slung below the centre of the frame ; its capacity 
is stated to be sufficient for a run of about 38 miles on one charge, 
at speeds ranging up to 12 miles an hour. An ingenious form of 
controller is employed, this being actuated from the inclined steer- 
ing column, and adapted to give 10 different positions, viz., 
start, stop, five forward speeds, the reverse motion, and two electric 
brakes. | 

Among the best known types of electric cars in Paris are those 
of the Compagnie Parisienne des Voitures Electriques (Procédés 
Krieger) As is already fairly well known, the principal feature 
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of this system is the employment of two electric motors connected 
one to each of the front road wheels, which are thus used both for 
driving and steering. Fig. 1 represents in outline an elevation of 
the general arrangement adopted in these vehicles. The front 
axle has the form of a fixed cross-bar. At the end of the bar is a 
pivot which turns а short axle carrying the road wheel. The electric 
motors, m, are fixed to a support on the cross-bar, and close to 
each of the front wheels. The motors drive the wheel by small 
pinions, j, which engage with large fibre gear wheels, d, fixed to 
the road wheels. In this way each wheel is driven by its own 
motor, and electrically forms an independent system. One wheel 
may tbus turn faster than thé other, the use of а differential gear 
and its consequent mechanism being in this way obviated. The 
motors are of the four-pole type; on one end of the outer casing of 
the same is cast a ring-shaped projection, which fits upon a collar 
on the journal. The motor is thus supported, and at the same time 
can take a certain angular lacement, which is, however, limited 
by acurved spring which holds up the free end of the motor (see 
fig. 3). This method of supporting the motors greatly reduces the 
strain on the same, when starting or stopping the vehicle. The 
motors, which are interchangeable and readily detachable, are 
entirely enclosed, so that no dust or dirt can get into the working parts. 
The battery of accumulators is divided into two groups, a, a (fig. 1), 
its capacity on one charge ranging from 40 to 50 miles, at an average 
speed of about 12 miles per hour. It consists of 44 cells, one half being 
located under the driver’s seat, and the other half under the rear seat. 
In the latest Krieger cars a battery known as the Phénix is being 
used. In this the electrodes do not consist of plates, but of vertical 
rods, the positive one being enclosed in porous pots. The arrange- 
ment is claimed to prevent disintegration of the active material, 
which remains firmly connected with the contacts, notwithstanding 
any jolting or vibration caused by bad roads. Among other claims | 


Ета. 3.—ELxvaTION AND PLAN SHOWING METHOD OF 
SUPPORTING MOTOR IN KRIEGER CARS. 


made for the Phénix accumulator are lightness, large surface, and. 
a high ratio between the weight of the active material and that of the 
supports. 'They are also said to require much less attention in the: 
way of cleaning out than the usual plate type. The 125-ampere hour 
cell comprises 42 electrodes, and weighs 23} lbs. The controller, 1 
(fig. 1), which is mounted on the steering standard, is adapted to take 
11 different positions, viz.: stop, start, five speeds forward, reverse 
motion, electrical brake, and battery recuperation (two). All parts 
of the controller switch can be readily inspected and cleaned, it 
being enclosed in a detachable cylindrical envelope. In addition to 
the electrical brake, band brakes controlled by a pedal, on the rear 
wheel hubs, are provided. The frame of the vehicles is built up of 
wood and steel, and is spring-suspended on the axles. The wooden: 


. road wheels are shod with pneumatic or solid rubber tires, as desired. 


The cars are fitted with electric side and internal ligbts, while 
a useful departure is the fitting of а small electric lamp, just above 
the volt апа amperemeters, on the dashboard, to enable the driver 
to see these clearly at night. : E 

Other exhibitors of electrical vehicles included La Société: 
l'Electrique, Paris, whose Gallia" vehicles are provided with two 
motors, each driving a rear road wheel through helical gear wheels ; 
M. Jeantaud, Paris, who is bringing out а new accumulator for 
traction purposes, claimed to have double the capacity for a given 
weight of the ordinary type, but of which no definite iculars 
are во far available; La Société Electromotion, and M. C. Mildé. Of 
the latter's vehicle we hope to give some particulars in an early 


issue. 
(To be concluded.) 
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‘THE “ОВ” SURFACE-CONTACT SYSTEM. 


TRAMWAY engineers and municipal authorities, whose ultra- 
Esthetic temperaments have been outraged by the erection of 
overhead trolley wires, and perhaps by “cobweb corners,” 
as we have heard some crossings described, will probably 
welcome the introduction to their notice of another surface- 
contact system. 

From force of habit, engineers are apt to regard any 
kind of gurface-contact system from a sceptical standpoint— 
probably the outcome of the many attempts and failures 
which are associated with the past history of this description 
of electrical tramway work. 

However, our visit to the trial track of the G.B. Surface- 


Contact: Co., at Ilford, on the 6th inst., proved, in several 


particulars, somewhat of a surprise, and although the diffi- 
culties associated with the operation of regular tramway 
working in a town can be only approximately gauged from 
trial ruus on a small circular track, yet the promoters 
claim to have made an important advance on previous 
surface-contact systems, as will be gathered from the 
following description. 

The system consists primarily of a number of fixed contact 
‘studs placed at intervals of 7 ft. 6 in. down the centre of 
the track, and level with the paving; а bare power cable, 
running on insulators, inside a conduit laid under the centre 
of the track, conncction between which and the studs is 
effected magnetically, at the moment 
the car mugnet comes over a stud, and 
ceases on its leaving the latter. A 
Bpeciul form of flexible collector is used 
in conjunction with the magnet, the 
collecter being attracted on to the 
studs only when immediately over 
them, and normally t:avelling at a 
height of about $ in. above the road 
surface. 

The conduit in which the cable is 
carried consit ts of ordinary 5-in. glazed 
stoneware pipes, which are embedded 
in concrete. The necessary excavation 
does not exceed 19 in., and this could 
be dccreased if necessary. The small 
jacction pieces, which receive the 
sharks of the studs, are also of 
earthenware, The insulators are made 
of insulator clay, thoroughly glazd, 
they are mounted loosely on galvanised ^ 
steel pins, which project through one 
side of the conduit, the projecting ends being cc nnected 
together by means of a galvanised iron strip which is con- 
nected at inte: vals to the rails. | 

This arrangement is claimed to prevent absolutely the 
possibility of a stud becoming alive, in consequence of leak- 
age over the insulating surface, separating the power cable 
and the stud. The power cable is a galvanised iron 
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stranded one, with a hempen core, giving about the same 
current-carrying capacity as a trolley wire, but capable, by 
inserting а copper core, of greatly increasing this amount, 
and, if necessary, displacing feeder cables. Oast-iron access 
boxes are placed at 200 to 400 yds. interval. They are pro- 
vided with manganese steel covers, paved with granite or 
wood, and saitably drained when necessary. The contact 
studs have cast-iron heads, 14 x 24 wide on the straight, 
and 5 in. wide on curves, which do not project above the 
road level, and are renewable for 15d. The studs are let 
into granite blocks and run with bitumen; and will wear 
uniformly with the rest of the road bed between the 
rails. | 

The shank or downward projection of the stud is of 
laminated iron strips riveted together dnd forked at the 
lower end ; the inner surfaces of the jaw being lined with brass. 

| Within the jaw is mounted the only 
moving piece in connection with the track 
equipment, a small contact maker, con- 
sisting of a piece of iron with a carbon 
contact block fixed to the bottom cdge. 
This is freely suspended by means of an 
insulated phosphor bronze spring, from 
the top of the jaw, its movement being 
limited by а brass pin, which is riveted 
to each side of the jaw, and which passes 
through a alot in the contact maker. 

Flexible copper leads connect the latter 
to the shank of the stud. When a car 
magnet passes over a stud the moving con- 
tact maker is magnetically attracted on 
to the cable, againet the pull of the spring 
(which equals some 16 ozs. when contact 
is made), and when the car has passed, 
is drawn up by the spring. The joint 
between the shank of the stud and the 
vertical branch pipe is made by running 
in bitumen, the latter being supported 
on jate yarn packing wound round the 
shank. 

The car used at the trials was an ordinary double-decker, 
10 tons in weight, capable of seating 54 passengers. It was 
fitted with two 25-Hf. P. Walker motors, and Dick, Kerr con- 
trollers. Two collectora are provided, one under either end 


. of the truck. The collectors consist of link chains, fixed to 


the lower ends of iron tongues, which in turn are spring 
suspended within two parallel iron bars forming one pole of 
the magnet, their motion being limited by steel pins passing 
through slots. The magnets, consisting of three horizontal 
electro-magnets fixed to each end of the car, are excited from 
& battery which is arranged for charging on occasions 
from the motor current, and so avoiding special charging 
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arrangements. The exciting energy, measured durirg the 
trial, amounted to 30 amperes at 10°8 volts, or some 04 
watt per car-mile. 

The track over which the trial runs took place, was a 
circular one about } mile in length, and 4 ft. 8} in. gauge. 
The sharpest curve had a 54 ft. radius, and the steepest 
gradient was 1 in 82. It was partly laid with granite, wood- 
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paving, and gravel, and was in the condition, in which the 
recent floods, extending over several weeks, had left it. 

The car running light round the track took 21 to 35 
amperes, at 500 volts; track leakage tests disclosed a 
momentary leakage of 5 ampere; when a bucket of water 
was thrown over a stud, this amount gradually dropped to 
05 ampere, which would represent the leakage during very 
wet weather; the nor- 
mal dry weather leak- ` 

was 025 ampere. 

Tested for track leak- 
age, with the collectors 
on the studs, a leakage 
of 2 ampere was regis- 
tered, and we gathered 
that 2 to 3 amperes leak- 
age, would take place 
with а salted track. The 
car was run with the 
brakes on, and the read- 
ings showed that the 
contacta were passing 95 
amperes. In order to 
demonstrate the fact 
that the circuit is not 
broken inside the con- 
duit, a contact beneath 
the track was left visible 
from above, and on a 
car ing over, it was 
observable that the con- 
tact maker was not drawn up from the cable until an appre- 
ciable interval, after the collector had left the stud. 

The slight sparking visible when the contact lifted was 
due to leakage current only. 

It will be noted that the magnet pole over the collector 
has extensions at either end, and these tend to prolong the 
magnetic action after the collecting chain has passed the stud. 
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centre of the track in much the same light as the trolley 
motor-man regards a sectional insulator. There are un- 


‘doubted difficulties ahead at complicated crossings, which it 
will be necessary to coast over, as in the case of conduit 
tramways; but here, again, what is good enough for London 
tramway crossings will probably be good enough for pro- 
vincial towns. 


View ОЕ Contact STUD AND ACCESSORIES. 


As to how far these. several pointe will influence the 
prospects of the G.B. system under traffic conditions, time 
only can decide ; but it is to be hoped that the ingenuity 
which has overcome the difficulties up to the present will be 
equal to the obstacles of the future. 

We understand that Folkestone is likely to be the first 


town to adopt the system. 
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CosBENT COLLECTORS UNDER CaAB. 


As a safeguard against studs being left alive after а car 
has passed, a short-circuiting device carried by the car will, 
on passing over a live stud, cause an automatic cut-out to 
open the motor circuit and bring the car to a standstill. 

The faulty stud when found can be removed by using a 
special blow lamp to warm it up, and then prising it out with 
a crowbar, a matter of 10 minutes. 


From the above it will be seen that the G. B. system is 


claimed to possess several virtues not present in some other 
surface-contact systems, 
Тһе foremost is probably the simplicity of the out of 


sight” equipment; another, the possibilities of cheap con- 


struction, which will appeal to the pocket; and a third, 
which will influence road authorities, is the fact that the 
track paving and stud heads form a perfectly level and rigid 
surface at all times. 

Tramway engineers will probably be somewhat suspicious 
of the spring-controlled contact maker; they might justi- 
fiably suppose it would get choked up if muddy water found 
ite way into the conduit, even allowing that the springs are 
perfectly reliable; against this, however, may be placed the 
inventor's claim to 18 months’ satisfactory experience, during 
which he has run several tens of thousands of car-miles 
over the trial track, the latter (and the conduit) during that 
time being flooded for several weeks, and not cleaned out 
"when we inspected it. | 

The trial demonstrated the ability of the collector to make 
efficient contact through thick mud, and no doubt the G.B. 


motor-man will learn to regard dry newspapers lying in the 


In conclusion, we must express our appreciation of 
the many facilities afforded to us for inspecting the 
system. d 


- ELECTRIC OVERHEAD TRAVELLERS IN 
CENTRAL STATIONS. 


By E. KILBURN SCOTT, M. I. K.., A. M. I. C. E. 


"Tum majority of electric light stations are equipped with overhead 


travellers worked by hand, and yet considering that the power costs 
them next to nothing, one would expect electrically-driven travellers 
to be the rule rather than the exception. In this matter, as in 80 


many others connected with electrical work, fashion has a good 


deal to answer for—the template pattern idea is difficult to 
«t scotch.” | 

The writer's objection to the hand traveller is that it is so terribly 
slow in cases of emergency and monopolises hands which could be 
put to more important work elsewhere. Then again, the cotton hand 

have а most tantalising way of twisting round and round each 
other after they have been slightly stretched. They also hang down 
nearly to the floor, and are apt to catch in some of the fittings; 
more than one accident is traceable to this cause. 

The principal objection to electrically-driven travellers, par- 
ticularly of the three-motor type, is that of price; yet the writer 
knows of a contracting firm who installed a three-motor crane, 
although they were only asked to supply, and were only paid for а 
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hand crane. They explained that they made much more than 
tbe difference in price by the saving in time in erecting the 
machinery, &c. As атабек of fact, they had the crane in position 
before the roof was finished, and used it not only for erecting the 
engines and dynamos, condensers and pipework, but also for the 
engine foundations, floorings, switchboard platform and general 
interior fittings of the building. | 

In this connection it is interesting to note distinct evidence of 
the drawing together of certain well-known crane-makers and 
electrical firms, and the consequent standardisation of patterns has 


resulted in à most reliable article ata very reasonable price; indeed, 


in many ca.es at lower prices than the same crane can be bought 
for on the Continent. 

One other point is the question of example. Every central 
station engineer longs for а motor load; would it not, therefore, 
be well for him to have motors sprinkled all over his station, so that 
local contractors could bring in wobbling customers and visually 
convince them of the advantages of motor driving? The engine room 
staff might even be trained into doing monkey tricks with the electric 
traveller, such as whipping a spare armature from one end of the 
station to the other ana suddenly dropping it within an eighth of 
an inch of the said wobbling customer's hat. Much in the same 
way, for example, as a steam hammerman cracks nuts for Royalty 
when they visit a steel works, 

Joking apart, however, there is much to be said for the electric 
traveller, and if this article shames some of our central station engi- 


neers into giving orders for new cranes or equipments, the writer 


will be well pleased. \ 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 322, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


+ 97,969. An automatic pump for regulating the water in the pump or well 
beneath tho transformation chamber in underground electric supply works.“ 
Н. ре Gakrsa, December 21st. 

28, 008. Telephone transmitter." W. FAIRWEATHER. (The Kellogg Switch- 
board and Supply Co., United States.) December 21st. (Complete.) 

28.057. Composition for use in the cells of electrical batteries." W. Н. 
WHEATLEY. (Tne Atwood Electrio Co. United States.) December Alst. 
(Complete.) 

28,061. ‘* Improvements in synchronising apparatus for electrical machines.” 
P. M. Lixcol x. (Date applied tor under Patents Act, 1901, December 29th, 1902, 
being date of application in United States.) December 2186. (Complete.) 

28080. "Improvements in compensating systems for alternating electric 
current generators." E. E. F. Скегонтон. (Date applied for under Patents 
Act, 1901, December 20th, 1902, being date of application in United States.) 
December 21st. (Complete.) . - 

28,071. ''Guide to facilitate the attachment of trolley bead to trolley wire." 
W. H. Macxenziz. December And. 

28,078. “Improvements in electrical light fittings." 
P. G. Enn: rr. December 24nd, 

Я е. Electrical milk separator and preservative.” C.LiLLicRAP. Decem- 

er А 

28,079. ‹* Ап electric chemico process of printing books, newspaper posters 
and vype-Written sheets." А. W.'TvkuNER. December 22nd. 

28,098. '*An improved universal turn, steam, hydraulic, electric or hand 
crane." J. VAUGHAN. December 22nd. 

28,147. Improvements in electrically-operated switches," W. H. HILLYER. 
December 24nd, (Complete.) | 

28,177. ‘‘ Improvements in or relating to pocket electric lamps or lighting 
appliances.” W. QuASCHNING, December 22nd. 

28,188. ‘‘ Improvements in and relating to electrically-actuated musical 
instruments.“ W. K. L. Dickson, December 22nd. 

26,215. “Improvements in electrical resistance cells.“ VERIT WS, LTD., and 
G. O. DoNOVAN. December 23га. 

28, 211. Window cleaner driven by an electro- motor.“ 
December 23rd. 

28, 252. An improved electric lighting batten for theatrical and other pur- 
poses and method of preventing confusion of colours by lamps therein.“ L. 
SUNDERLAND, December 23.d. 

28, 268. Improved construction or formation of galvanic elements for 
medico-electric generating appliances or apparatus." F. Dersy. December 
28rd. 

28,232. *“ Improvements in coin-freed apparatus for electric light supply.” 
A. Sanat. December 23rd. (Cowplete.) 

28, 90. Improvements in wave telegraphy.” R. A. FEssENDbEN. December 
03га. ( Complete.) 

28,20]. ** Improvements in receivers for electro-magnetic waves. R. A. 
FEssENDEN. (Date applied for under Patents Act, 1901, April Yth, 1903, being 
date of application in United Staves.) December 25га. (Complete.) 

28,824. ''An automatic weigher for grain, coal or other flowing materials, 
electrically controlled." C. J. Simeon, T. Si. J. B. ParNALL and W. E. 
HirkiNs. December 2th. 

25,394. “Improvements in connection with the trolleys of overhead elec- 
trically-driven vehicies." H. H. WILSON. December 24th. 

28, 355. Trojiley-catchers," C. B. Ronrnrsos, December 24th. 
plete.) 

28, 100. Improved process for the production of hydroxides and oxides of 
metals by elee.iolysis, F. F. Hr JT. December 24th. (Complete.) 

24,401, “Improvements in and relating to electric arc lamps.“ C. Perr- 
DAISAT, December 21th. 

28.417. © uprovements in and relating to electric vapour lamps.“ E. Wi- 
TRAUB (Date applied tor under Patents Act, 1901, December 26th, 1902, being 
date of application in United States.) December sth. (Complete.) 

28,122. The supreme electric door-handle alarm.“ 8. W. Quick, December 
25th. 

9.445, “Improvements in connection with the trolley pulleys of overhead 
electric tramway systems.” F. Barri and W. А. Fraser. December 29th. 

28,453. “Au improved electrical motor-starting switch.“ J. Скомтигн and 
U. Horsrarr. December th. 

28,503. "Improvements in the electrolytic extraction of zinc, from its ores 
and apparatus therefor.” A. G. Broxam. — (Société. Anonyme d'Etudes 
Chimiques, Switzerland.) December 25th. 

28,514. Improved electric stand lamp.” G. Kamm. December 28th. 

28,045. “Improved machine for covering wire with insulating material.“ 
W. G. Heys. (W. E. Ammon, United States.) December 29th. Complete.) 


Veritys, LTD., and 


J. F. HoxNE. 


(Сош- 


28,558. Improvements in the construction of electric aro lamps. 
A. ECKSTEIN and A. E. Ахсоір. December 29th. 

28, 557. A new improved electrical terminal connection protector for 
sparking plugs for motors and all electrical appliances.“ E. M. GoLpBURGH. 
December ?9th. | 

28,568. “Improvements in and connected with section insulators for eleotri 
tramways.” J. Moxey. December th. ‘ 

28.574. A combined electric switch and fuse." H. S. Восттлк and T. 
HaMILTON-ADamMs. December 29th. ; 

28,580. ‘‘ Improvements in or connected with transformers employed in high 
frequency current cirouite." G. E. Gairrz, December 29th. 

28,607. ‘‘Improvements in or relating to electrical fuse-holders, fuse-boxes 
and the like.” F.G.BaiLv, December 29th. 

28,628. “An improved joint box for electrical conductors." H. S. MARTIN, 
December 30th. 

28,632. “ Improvements in metallic conduits for electric light cables and the 
like.“ L. М. WATERHOUSE and THE SIMPLEX STKEL Сохосіт Co., LTD. Decem- 
ber 80th. 

28,662. ‘Improvements in electric chain-welding machines.“ H. HEL- 
BERGER. December 80th. (Compiete.) 


28, 99. ‘Improvements in telegraphy.” H. О. Есон. December 30th. 
(Complete.) 

28,700. ‘Improvements in telegraphy.” Н. O. Бсон. December 80th. 
(Complete.) ` 


28,701. “ Improvements in telegraphy.” H. O. RucH. December 80th. 
(Complete) . 

28,728. “Improvements in or connected with the electrical igniting devices 
of motor cycles." R. H. LINARER. December Sist. | 

21.785. Improve · ents in elastic supports and connections for incandescent 
electric lampholders." Е. W. Parkinson. December 81st. 

28,718. ‘Improvements in trolley-wheels or collectors for electric currents.” 
P. T. J. EsTLER and J. L. Jack. December 81st. 

$8,780. ‘Improvements in electric furnaces or ovens.” A. Eimer. (Date 
applied for under Patents Act, 1901, May 22nd, 1908, being date of application in 
United States.) December 81st. (Complete.) 

28,782. ‘‘Improvements in electric sectional furnaces.” A. EIxxR. (Date 
applied for under Patents Act, 1901, May 28th, 1908, being date cf application in 

nited States.) Deoember 81st. (Complete.) 

28,798. “ Improvements in or connected with electrically-operatod trains. 
G. Luponr. December 31st. (Complete.) 

28, 794. Improvements in aro lamps.“ J. H. WoormicH and E. R. SMITHe 
December 81st. 


28,805. Improvements relating to electric furnaces.” С. P. E. SCHNEIDER. 
December 81st. (Complete.) 

28,806. “Improvements in sockets for incandescent electric lamps." О. 
Влкегкү and J. H. ScHRáoE. December Bist. 

28. 807. Improvements In sockets for incandescent electric lamps." O. 
Bakery and J. Н. ScHRaGE. December 815%. (Complete.) 


PUBLISHED SPECIFICATIONS 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


Thompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9а. (in stamps). 


1902. 


NEGATIVE PLATES FOR ELECTRIC ÁCCUMULATORS, A. Fischer. 11,078. May 26th. 


CiucviT-CLosiNo DEVICES FOR THE LINE SELECTORS OF TELEPHONES, O. Graetzer.. 
11,994. May 26th. 


ELECTRICAL TRANSFORMERS, 
May th. 


SraviNG TELEGRAPH AND TELEPHONE POLES AND THE LIKE, E. E. Egner and 
Н. C. P. Celion. 12,099. May 27th. 


LIGHTNING ARRESTERS. British Thomson-Houston Co., Ltd. (T. J. Johnston.) 
18,828. August 20th. 


WIN DING Coils For ELECTRICAL APPARATUS, British Thomson-Houston Co., 
Ltd. (J. W. Lundskog.) 18,825. August 20th. 


PREVENTING CREEPING or ELECTHIC METERS. British Thomson-Houston Co., 
Ltd. (A.D. Leint.) 18,829. August 2Uth. 


Ег.ксткіс HEATER For Liqvips, F. H. Briggs. 18,420. August 21st. 
Еіксткіс Fusts ok Cvr-ovrs.. H. L. Morse. 18,586. August 23rd. 


ELECTRO-MAGNETIC VALVE-CONTROLLING APPARATUS, I. G. Waterman. 20, 556. 
September 20th. 


ALTERNATE CURRENT Motors, V. A. Fynn. 20,571. September 20th. 
ALTERNATE CURRENT Motors. V. A. Fynn. 20,572. September 20th. 


Evectric STORAGE BATTERIES AND THE LIKE. M. Sutherland and E. Marcuson. 
20,871. September 25th. 


INCANDESCENT ErrcTRIC Lamps. 
22,827. October 10th. 

ErLrcrno-PNEUMATIC Co TRoLL ING SysTekMs FOR RatLway VEHICLES. F. W. Le 
Fall. (Communicated.) 22,529. October 20th. г: 

ELECTNICALLVY IGóNrEING Misins’ Sarety Lamps, R. A. Best and Ackroyd and 
Best, Ltd. 23,021. October 22nd. 

ELrcrTkaicarLLy IGN ITI a Mixers’ Sarety Lamis, R. A. Best and Ackroyd and 
Best, Ltd. 23,022. October 22nd. 

TvsvLAR METALLIC TELEGRAPH Porrs. F. G. Guy. 28,047. October 22nd. 

F. I. r. CTI Lightixe, H. Leitner and R. N. Lucas. 23,066. October 23га. 

Bamrruy INSTALLATION ror St pw anixe Boats, S, Lake. 23,151. October 28rd. 

Ккк Mrrauric Терме ror: ARMOURING INSULATED ELECTRIC CONDUCTORS. 
W. H. K. Bowley. 23.257. October 21th. 

Evectrie Conpt res on Ixsunatons, R. Illemann, 28, 278. October 24th. 

Mais AN Вкахен Кети Swircurs, J. W. Ewart. 93,397, October 27th. 

Errcriuc Accumtnatorns, L. Garcin. 23,126, October 27th. 

RON T N Rav Appanares, H. W. Сох. 23,421. October 27th. 

Tul. I. W GEAR кон Errerkie Tiactios, F. Bushell. 23,560. October 28th. 

MAXIMUM CURA IT HST ivo INS DIC Ans. A. М, Clarke. (Communicated.) 
23,650. October 20th. 

Turkwo-rLkcrkic BATTERIES. J. Y. Johnson. 23,858. October 81st. 

ELEcThIcAL INrLUESNCE MachixESs. A. Eckstein and H. J. Coates. 23,919. No- 
vember 3rd. 

TRANSFORMING Erkrcriic ENkgGY, E. A. Carolan. (General Electric Co., Ltd.) 
241,101. November ith. 

ALIERNate CUnkrNT Traction Вухтких. W. M. Mordey and А. G. Hansard. 
24,112. November ith. 

Anc Lames, P. H. F. Spies and C. В. Tutt. 21,122. November ith. 

Калет Coxnpucring Wikes. W. Peto and T. O. Kent. 21,220. 
ber Sth. 

BRUSH-HOLDERS ror DyvaMOo-ELECTEIcC MACHINES, 
Electric Co.) 21,212. November Sth. 

GENERATION AND APPLICATION OF ELECTRIC CURRENTS FOR ErrcrnoLysis, F. E 
Kilmore. 21,330. November 6th. 


H. H. Lake. (General Electrio Co.) 12,078. 


La Societe Anonyme La Lampe Hollub. 


Novem- 


E. A. Carolan. (General 
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No. 1,365. 


WHAT WILL MARYLEBONE DO NEXT? 


Ir “ all the world's a stage and all the men and women.merely 
players,” what part did the 3,000 Marylebone ratepayers - 
play at their statutory meeting on Tuesday! Our readers 
who have followed this ridiculous matter from the com- | 
mencement, and are acquainted with the story of muni- 
cipal muddlement, wil have no difficulty in furnishing a 


‘two-word answer. The Borough Council called its electors 


together to approve Ив Bill to permit of the payment of 
moneys due to the Metropolitan E. S. Oo. in consequence 
of the award which had been made. What else could the 


Council do? As the Mayor of Marylebone—who, according - 


to the Times, managed by his patient good humour to : 
get a hearing" where plenty of others were howled down— ` 
„The award had been made, and the money must be 
found." Jeb this meeting of Marylebone's three-thousand, held 
in the Queen's Hall, Langham Place, refused to listen calmly to 
temperate speech in which the meeting was counselled to adopt 
the decision of the majority ef its Council ; indeed, it went so 
far as to decline by an overwhelming majority to approve the 


Bill. We cannot believe that this can be considered: to . 


represent the real feeling of the inhabitants of the borough— 
the threatened effect upon the rates notwithetanding. But 
even if it does, the borough cannot shuffle out of the matter 
in any way whatsoever, for it is hardly to be supposed that 


. Parliament will stultify itself by interfering. 


That Marylebone ratepayers are heartily sick of the. elec- . 
trical quandary into which successive Councils have placed 
them is clear, but they appear to overlook the fact that, 
apart altogether from the mere approval which they were 


called upon to give in statutory meeting, they are under 


‘moral obligation to stand by the action of those whom they 
elected to manage the public affairs of the borough. They 
must abide by the bargain which has been made for them, 
and soothe their ruffled spirits with the thought that their 
Council’s ambitions in the direction of municipal trading 


have led them into their present undesirable position. 


It may occur to some that it is little short of idiotoy to 
take a poll, after expensive arbitration proceedings, costing 
many thousands of pounds, have been held to decide the 
price at which the undertaking shall be acquired by the 
electors. Pablic opinion might have been taken at an earlier 
Stage before ever arbitration proceedings commenced. 

For years and years this matter has been before the 
borough, and the company from the first showed that, while 
open to negotiate with the Council, it intended to preserve а 
stiff back in the matter of terms, and to hold out for its just 
rights, until it came to the question of arbitration, and there 
it was content to leave the matter, for the impartial mind of 
a disinterested tribunal to give its final estimate of what 
was a fair and proper compensation for what the company 
was required to give up. Who dreamt that, after the award 
was taken up, one of the parties to the arbitration was going 
to refuse to fulfil its part of the bargain ? | 

Are we to allow to municipalities privileges that private 
companies dare not claim? What would have been the 
position of а company had it failed to carry out its 
obligations as the Marylebone Council has done ? 


= 


122 


THE ELECTRICAL’ REVIEW. [Vo 54. No. 1, 866, January 22, 1904. 


Ц 


CERTAIN eventa of the past few days 


Over the Garden . 


Wall. are calculated to arouse the thinking 


capacities of tramway engineers throughout the British Isles 


—if they are not too busily engaged in other directions, as 


appearances would suggest. 
Electric traction on tramways is at the present time of 


fairly universal application, and it might be reasonably assumed 


that for several years past engineers have been fully con- 
vetBant with the dynamical developments which have neces- 
sarily followed the great advance in weights and speeds 
associated with modern tramway conditions. Yet, is it not 
a fact that, with all our knowledge and appliances, we are 
unable to control a 10-ton car on an average gradient? 
Is it not equally true that we have not fully appreciated the 
problem of running a car round a curve at a speed slightly 


above the normal? 2 


The two factors concerned are the track and the brakes. 
As far ав the former is concerned, one is led to the agsump- 
tion that the dimensions of the flanges and rail grooves have 
not increased in the ваше ratio as the tendency of the 
modern car to follow its natural inclination. How little 
change has taken place may be ascertained by making a 
comparison of the old Birkenhead horse-car track—the first 


in England, we believe—which is still down, with the Cor- 


poration’s modern electrical track. Super-elevation of the 
outer rail, although quite possible on railways, ів, owing: to 


-the necessity of following, the contour of the road surface, 
generally out of the question in tramway work. Guard rails 


are not generally adopted, and rarely in the places where 


‘they are most needed. 


Then, with the heavy wear which takes place on a curve, 


-and which. is. intensified if that curve happens to be at the 


bottom of an incline, it is quite reasonable to suppose that, 
despite efficient first construction, such places soon attain, 


if anything, a worse condition than existed on the old 
horse tramway tracks, and it is hardly surprising, under 
those circumstances, that, with a heavy car running in excess 
of the normal speed, accidents occur at such places. 


The tramway man will naturally respond by blaming the 
excessive speed, but, unfortunately, he must, when all is 
considered, come to the conclusion that speed is a matter 
largely out of his control. Is it not a fact that, with all 
our brakes, we are unable to control a car with certainty ? 
We think that the recent accidents are abundant 


evidence of the point, and the Margate accident last year is 


an additional case. It would appear that any emergency 


brake, such as is usually provided for use on gradients, 


which does not reduce to an absolute minimum the 
factor of human judgment, is foredoomed to failure, 


and the utility of practically all brakes is, through this 


cause, limited. The Dewsbury tramway accident of last 
Saturday is an excellent illustration of the chances which 
the top-deck passenger, under present conditions, stands of 
arriving on the other side of somebody’s garden wall—and it 
clearly proves that the brakes, plus the man, were not equal 


‘to the emergency. 


THE (Gas World — with journalist ic 
courtesy—has declined to accept the sta- 
| tistics given by us in our leading article 
on the Chicago fire, because we did not quote in full the 
names of the compilers and publishers of the book from 
which we quoted. That being so, we hasten to give our 
contemporary tbe information which presumably it is un- 
able to procure for itself. The book in question is Fires and 
Public Entertainments,” by Edwin О. Sachs, and it was 
published between віх and seven years ago by Messrs. Charles 
and Edwin Layton. It is a study of some 1,100 notable 
fires at theatres and similar buildings, and is primarily а 
statistical record «whose figures have been analysed. The 
causes of fire are very difficult to ascertain, but of the 198 
fires commencing at the back of the house, of which par- 


А Gas Contemporary 
and the 
Chicago Fire. 


ticulars have been obtained, 44 were due to defects in the 


gas installation, and 37 from open lights, such open lights 
being chiefly used in connection with gas illumination. 
The defects on record from electrical installations are 


seven, but, of course, the statistics extend over а consider- 
able period when electric lighting did not exist. Next to 
gas and open lights come defecta in the heating apparatus as 


„а cause, of which there are 82, 


We do not think that any electrical engineer has the least 


fear of gas competition when the relative safety to the con- 


sumer of the two illuminating systems is the point at issue. 


—— —— 


ELECTRICALLY DRIVEN coal - cutting 
machines are coming largely into use in 
Lancashire. They have been extensively 
employed since 1899 by one of the most prosperous colliery: 
concerns in that county, the Hulton Colliery Co., Ltd., whose 
mines are in the Wigan district, and they have been found to 
effectually supersede manual labour. The experimental stage 
has been passed. It may be thought,” said Mr. Alfred 
Tonge, who: is intimately connected with the management, 


Electricity 
in 


Coal Mines. 


recently, * that we have carried experimentation too far, but 
‘I do not find that we have suffered much from this, Each 
make of cutter we have tried has some special feature which 


suits the mine. The Jeffrey disc long-wall cutter was our 


first choice, because it seemed best to us, at the time, for 


thin seams, It was put to work in 4 half-yard ‘seam, and 
afterwards ‘transferred to a 1 ft. 8 in. seam, and its work 
was so satisfactory that a second machine of the same type 
was purchased. The next kind of machine tried was the 


Diamond long-wall, which was used in a thicker team, and 


after that the Morgan-Gardner, which. latter was obtained 
chiefly for the purpose of enabling us to dispense with the 


use of rails in thin seams, and because of its compactness. 


Then we experimented with the Hurd three-face bar cutter 
and the Diamond three-face disc cutter, in our newly-opened 
pite." The general results of these experiments, Mr. Tonge 
said, was very satisfactory. The Jeffrey, the Diamond, and 
the Morgan-Gardner have been in use now four years, and 
have proved their superiority to manual labour in many 
ways. The amount of coal cut by these machines," says 
Mr. Tonge, “ in 1902, was 41,850 tons, or more than half 
the total amount cut by machinery in that year in the whole 
of the Manchester district, according to the report of H.M. 
Inspector of Mines. At the present time they are cutting 
at the rate of 100,000 tons for the year.” He pointe out 
the specific advantages of the cutters. The economy really 
lies in the item of “filling and drawing;” and, in his 
opinion, the collier, as such, must really- to exist if coal 
cutting is to find its true level. The higher wages in coal 
mining, as in other trades, will eventually be paid to the 
most intelligent workman, and not simply because а man 
works on the coal-face, as distinct from the roadways. Not 
the least important factor in the use of these mechanical 
cutters is а change in the character of the cosi, There is 
less slack produced in proportion to “round coal." In the 
Hulton Collieries the production of coal has been increased 
about 10 per cent., and the size and quality has been, at the 
same time, improved. 2 | 

Mr. Tonge claims for the electrical coal cutters the fol- 
lowing distinct advantages:—(1) More output per man 
employed; (2) coal economical worked which previously 
had been unworkable at a profit by hand; (8) more syste- 
matic working; (4) better round coal in three «at of four 
mines; (5) greater area exposed in the same time, in two 
out of four seams; and (6) premium per ton for risk of life 
reduced ty one-third. These mechanical contrivances the 
collier lccks upon as interlopers in his preserve. But work 
of a b' her class is now displacing 33 per cent. of the 
collier's work, and that the most laborious. “ Having in- 
stalle’ the coal cutters at the Hulton Collieries,” says Mr. 
Торг , “the company consider a return to hand labour 
wo::'' be a step back into oldef and darker times.” 
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THE DESIGN OF DIRECT-CURRENT 
| MACHINERY. 


By VAL. A. FYNN. 


(Concluded from page 84.) 


In the following, we will talk of a coil as being that 
number of turns which is arrived at by dividing the total 
number of turns on the armature by the number of com- 
mutator segments, except in the case of interpolated com- 
mutator sections, when a coil is to mean the total turns 
divided by the number of slots, since interpolation merely 
increases the number of commutator segments without 
reducing the turns in series of a coil as short circuited by the 
brushes. 

Au ordinary two-circuit single winding using only two 
sets of brushes will always short circuit under one brush (p x 
coils), where р. stands for the number of pole-pairs of the 
machine, and these coils will be short circuited in series with 
each other. 

The multiple windings never short circuit more than one 
coil in series under one brush. | 

Where in à two-circuit winding as many brush seta are 
used as there are poles, then somewhat unstable conditions 
prevail, as ghown by the example in fig. 25, representing а 
four-pole two-circuit single winding. 

All the brushes are supposed to be equal in width to two 
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Fic. 25. 


commutator segments, and equally pitched. Brushes of 
equal polarity are interconnected. Apart from the small 
number of slots and segments chosen, which does not 
influence these considerations, the conditions are normal. 
The heavily-lined and heavily-dotted coils are for the time 
being short circuited. 

If the brushes 4, and B, were added with a view to reducing 
the number of coils in series undergoing commutation, it is 
at the least doubtful whether the object will be achieved. 
Sapposing the contact of A and a, with the commutator to 
be equals good, the tendency of the short-circuit current 
would still be to flow through coils I. and П. in series, 
and close through brush `a, thus avoiding the resist- 
ance к of the connection between equal polarity 
brushes. For this path, the main resistance of which 
consists in the contact resistance from commutator segment 
to brush А, and back again to the adjacent segment, the 
E.M.F. of the coils I. and II. in series is available, whereas 
for the alternative path from a, through R to a, in addition 
to the two contact resistances between brushes and com- 
mutator segmenta, which can be taken as equal to the contact 
resistance in the alternative case, there is the resistance в, 
and only half the previous voltage to overcome it. | 

Coils III. and IV. are somewhat less liable to complete 


their short circuit under brush А, but nevertheless they haves 
that tendency. | 

We have assumed that the contact resistance between 
broshes and commutator remains constant, but this condition 
is hardly to be expected in practice, particularly with 
carbon brushes, and the process is therefore uncertain. А 

It is also interesting to note that the two“ 3 
circuits” through this armature, indicated by 
atrows in the fig. 25, both start in the position shown from 
brush А, which at that moment will carry the full Hue 
current. When the commutator has moved forward a ith, 
brush a will take over that duty, and во on. | 

It appears certain from this that copper gauze brushes will 
give more steady resulta with this winding than carbons, but 
will not prevent the surging of the main current, although 
they will reduce this by unequal pitching at the expense of 
other complications. The connections between brushes of 
equal polarity must evidently present the least possible 
resistance. 

But this diagram, fig. 25, also gives us an example of 
using practically twice as many segments as slots whilst 
halving the turns per coil. We say “ practically twice, 
because, as a matter of fact, the number of segments is one 
short of that number, and this, together with the dammy 
coil it entails, the position of which is marked by two 
concentric circles, introduces an i ity which | 
against the use of this scheme in a closely 


LAO 
аа 
х 


Fira. 26. 


The stepping сап be seen from the diagram, the ooils being 
taken as consisting of one turn only. - 

The only winding which actaally doubles the number of 
commutator segments whilst having the same number of turas 
per coil, and does not introduce any irregularities, is thm 
shown in fig. 26, and discovered by the writer. In the 
patent specification No. 8,227 of 1900 relating thereto, 
this is described as evolved from the ordinary two - oironit 
winding. Examining the complete diagram from its own 
commutator end, it may also be described as a combination 
of multiple und two-circuit steps. | 

On the assumption that the winding is evolved from the 
ordinary two-circuit, its stepping may be expressed as follows 
in general terms :— 

If (n) stands for the number of turns per spool, there 
being in the original winding as many spoole as slots, and if 
(a) stands for the ratio of commutator segments to armature 
slots, then a commutator segment is to be eemmeoted toa 


part of the original spool at a distance of 650 turps from 

its beginning, and the next commutator segment is to be 

connected to point of that same spool Z turns further on 
A 3 й ‚ | р 


+ 
* Ma өс „ 
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until a point is reached, which is 20 turns from the end of 
that original spool. _. . 

'The beginnings and ends of the original spools are to be 
inter-connected in the usual way, but not taken to any com- 
mutator segments. | | 

When this winding is applied in practice it is, of course, 
wound from its own commutator end, and all solder joints 
other than those at that commutator are avoided, the whole 
winding process resolving itself into suitable alternation 
between a multiple and а two-circuit step. _ 

Some care must be exercised as to the choice of the two- 
Circuit step, во as to reach the varioue commutator segments 
in the proper sequence. Generally speaking, if the number 
of slots is (pn + 1) where p is the number of poles, and л 


an integer, these steps will be symmetrical, whereas if the . 


number of slots is (p n — 1) they will be unsymmetrical. 

As many seta of brushes are used with this winding as 
there are poles, and the results obtained are very excellent 
ones, | | 

In all cases where more commatator segmenta, are used 
than there are slote, the armature coils must be so disposed 
that to the advance of each segment corresponds an equal 
advance of the coil belonging to it. 
„We have seen what possibilities these various windings 
offer, in the way of varying both the duration of the short 
circuit and the number of turns in series which can be 
shorted; a further very important item affecting the 
commutation is the magnetic reluctance of the path around 
the short-circuited conductors. Many years ago the author 
proposed a solation embodied in fig. 27, which has been 
very extensively and successfully ueed ever since. 


In order to reap the full benefit of this winding it is 
necessary to design the machine so closely that it would 
be bad without it. In other words, when properly applied, it 
allows one to design very closely indeed, without any risk from 
sparking. 

In conclusion, a few words as to the theory of commuta- 
tion. Broadly, it is possible to classify commutation under 
two heads, the one dependent on the powerful reversing 
action of the trailing pole tip (in a dynamo), the other 
which takes place in the neutral zone. It is, of course, well 
understood that the neutral zone iteelf is not free from mag- 
netic lines, but the field is only very weak. 

The first system either requires a shifting of brushes with 
varying loads or special and unsymmetrical designs of poles or 
other similar contrivances, and can hardly be said to satisfy 
modern requirements—in the first instance, because the shift- 
ing of the brushes to suit the load is not practical: in the 
second, because it is not applicable to reversing machines, 

A machine which shall be able to satisfactorily commutate 
at all loads within the no-load zone is what is now required, 


The view is still extensively held that in order to obtain 
perfect commutation, it is necessary to work the teeth and 
air-gap densities up to very high values. As a matter of 
fact, the only effect of such a design on the no load zone 
commutation, is that it goes a long way to prevent an 
abnormal distortion of the field which might interfere with 
the commutation, but provided this distortion is guarded 
sgainst in some other way, the air and tooth densities may 
be as low as desired without interfering with perfect com- 
mutation. If this were not so, how would it be possible to 
design a booster for instance, which, when carrying its full 
load current, and with fixed position of brushes, would com- 
mutate sparklessly over practically the whole range of ite 
voltage from nil to its maximum? And yet there is 
nothing impossible in these conditions, and: they have been 
met repeatedly. Ad 

The process of commutation is much too complicated to 
allow the hope of obtaining a safe criterion of it by means of 
some such simple rules, The American reactance voltage 
method for that reason falls very far short in this respect. 

There is no doubt in the writer’s mind that the first to point 
the way to the correct solution was Thornton Reid, in bis paper 
read before the American Institution of Electrical Engineers 
in 1897. The subject was later taken up and dealt with 
mathematically in a most able manner by Mr. Fischer-Hinnen 
and also by Prof. Arnold. P- 

The writer is glad of this opportunity to acknowledge his 
appreciation of these dissertations. They have proved of 
the greatest value to him in his subsequent researches .on 
this subject. 

The somewhat different practical results obtained by those 
who have arrived at solutions of this problem are no doubt 
due to the very difficult solation of thé fundamental equa- 
tion. The author has found it necessary to consider not 
only the action of one short circuited coil, but also the mutual 
influence of the several coils undergoing simultaneous com- 
mutation; this naturally complicates matters still farther, 
and necessitates certain simplifying assumptions, the influ- 


` ence of which on the final result it is somewhat difficult to 


follow through, and this introduces a personal element which 
no doubt accounts for most of the differences. 

The mathematical deduction of the results hardly falls 
within the scope of this practical paper, and we must restrict 
ourselves to the indication of the pointe which materially 
influence the commutation. 

Since the commutation depends on the correct variation 
with time of the intensity of the short circuit current, the 
duration of the short circuit must play an important part in 
the process, and all those various E. M. Fs. or differences of 
potential must be taken into consideration which prevail 
during the short-circuit. | | 

Further, the nature, intensity and variation of the field 
through which the short-circuited spool travels must be con- 
sidered. In order to make commutation possible within the 
no-load zone, with fixed brushes, it is necessary to so choose 
these various values that the alteration of the commutating 
field with a varying load does not alter the short-circuit 
current sufficiently to produce a materially increased or 
decreased current density under the brush at the end of the 
commutation. To obtain a very wide range, it will, there- 
fore, be best to so arrange matters as to obtain a little too 
great а density at no load, and a little too small a density at 
full load, the permissible limite of deviation from the normal 
mainly depending on the quality of the brush used, being 
considerably greater for carbon than for copper brushes, 

The potential differences due to resistance of the commu- 
tated coil and contact resistance between commutator and ' 
brushes, are easy enough to ascertain. 

A more difficult problem is the pre-determination of the 
E.M.F. of self-induction, allowing for the influence of 
mutual induction. All these vary very materially for each 
style of winding, and no general rule can be stated for their 
calculation. They play a most important part in deter- 
mining the final shape of the short-circuit curve; it is, there- 
fore, important to be able to control the values they are to 
assume. The handiest means for this control are variations 
of the polar embrace, of the shape of the pole-tips, and of 
the reluctance of the magnetic circuit, provided, of course, 
that the number of turns per coil and the shape of the slots 
cannot be altered. 

Working on these lines, the writer has found it possible not 
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only to design new machines very closely, and with absolute 
certainty as to their commutating qualities, but has found 
himself in a position to suggest with certainty what altera- 
tions would be necessary in the case of machines which had 
not · given satisfaction. 

It: was originally his intention to extend the tables he 
has given up to about 200 B H. P., but lack of time forces him 
to postpone their publication to а future date. The writer 
regrets this the more as it is only in those larger sizes that it 
becomes possible to obtain the best utilisation of material as 
far as weight per Kw. is concerned, as we are then able to 
work closer to the limit set by commntation to the A. T. per 
in. cireumference. 


 ————————À 
ON A NOVEL WAVE DETECTOR. 
{By 4 BERLIN CoRRESPONDERT.] 


OnE of the most important instruments in any wireless 
telegraph system is the apparatus serving to reveal the 
presence of electric waves. While many improvements have 
been realised in the way of obtaining в better tuning 
between the sending and receiving apparatus, the endeavours 
so far made with a view of finding a highly-sensitive wave 
detector have only been successful in a few cases. 

Most of the indicators so far used are based on the so- 
called coherer and anti-coherer principles, where the action 


A, Relay; B, Polarisation cell; c, Auxiliary battery, &o., in box. 
. Fia. 3.—Compietm RECEIVING APPARATUS. 


of electric waves on the resistance in passing from one body 
to another is utilised. According as this action consiste of 
either au increase or a decrease of the resistance, the apparatus 
is termed anti-coherer or coherer respectively, the latter 
being the most usual type. 

Other instruments, such as, for instance, the well-known 
Fessenden wave detector, utilise the thermic effects of electric 
waves and the oscillations in the resistance of bolometer 
wires so produced. The most recent principle has finally 
been applied by Marconi; according to a suggestion by 
Rutherford, the former, а year ago, designed а wave 
detector resembling а small magneto-electric machine with а 
Boft-iron armature, receiving а small amount of residual 
magnetism at, each half revolution, which through the action 
of the impinging electric waves is made to disappear, ag may 
be ascertained in a conveniently arranged telephonic 
circuit. 

None of these devices are of sufficient accuracy, apart 
from their limited durability and the inconvenience of using 
motor-driven machines, as in the case of the Marconi 
detector. In an apparatus first produced in connection with 


this year's Wireless Telegraph Conference in Berlin, and 
just brought out hy the Berlin Gesellschaft für Drahtlose 
Telegraphie, Mr. W. Schloemilch uses therefore quite a 


novel principle, consisting in a hitherto unknown fact, 


namely, the sensitiveness of polarisation cells with regard to 
electric waves. 

In the course of his investigations of the behaviour of 
polarisation capacities with regard to electric waves, the 
inventor noted that if an ordinary polarisation cell with 
platinum or gold electrodes immersed in dilute acid is con- 
nected with a source of current, the electromotive force of 
which is a little higher than the back E.M.F. of the cell 
(80 as to have a slight evolution of gas on the electrodes 
in virtue of & permanent decomposition current), an 
ammeter inserted into the circuit would give evidence of an 
increase in the current strength as soon as the = was 
strack by an electric wave. 

As this effect proved to be the higher, the arfaller the 
dimensions of the positive electrode, the definite type of 
apparatus contained positive electrodes 0:001 mm. in 
diameter and 0'01 mm. in length, while the negative elec- 
trodes, being of no essential importance, may have ару 
desired dimensions and sbape. 

It is impossible, at the present moment, to make sure 
what is the physical nature of the phenomenon in question, 
and whether thé detector embodies a capacity or an ohmic 
resistance. There is a critical pressure, different for each 
eindividual detector, for which the sensitiveness is highest. 
At the same time, there is a strengthened evolution of gas 
bubbles on the electrode as the electric waves strike the 


Fic. 1.—POLABISATION CELL. 


B, Battery; c, Condenser; k, Earth; 
r, Detector; L, Antenna; s, Regulator ; 
T, Telephone. 


Fic. 2.—D1aGBaM OF CONNECTIONS. 


same; this is most strongly marked in the case of the 
critical pressure and maximum sensitiveness. By choosing 
as electrode materials two metals as distant as possible in the 
series of pressures, so as to constitute a small galvanic cell, the 
auxiliary battery, may even be dispensed with. 

One of the most important advantages afforded by this 
novel wave detector is its property of reacting to wave 
impulses, proportionally to their intensity, thus showing a 
reaction even with low intensity waves; in fact, it will 
never abruptly cease to work as other types are known to 
do. On the other hand, its constancy and ingensitiveness to 
shocks should be mentioned, nor should the advantage of 
readily regulating the rensitiveneas of the cell by altering the 
pressure be omitted. 

The instrument may be put to various, both practical and 
scientific, applicatione. By virtue of its special properties, it 
may be used for measuring wave intensities and comparing 
the intensities of the radiations given off from different 
| sending devices; moreover, the physical nature of the spark 
in the exciting spark-gap can be ascertained by its means. 
On the other hand, the well-known drawback met with 
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especially in granular coherers—viz., the liability of the in- 
struments to become over-excited, ting in serious di 
turbanoes, will be eliminated in the new instrument, which 
reacts the stronger the higher the intensity of the impinging 
waves. Moreover, there is no necessity of using highly 
sensitive relays, as iu the case of most of the other detector 
types, it being sufficient to note the Morse signals through 
the telephone. 

The question as to whether the cell constitutes a capacity 
or an ohmic resistance being so far unsolved, the inveutor 
has not yet been able to establish any definite arrangement 
of the detector circuit. The tuning of the receiving system 
is, as a matter of course, susceptible of the same accuracy as 
in the case of other instraments. A suitable arrangement is 
shown iu fig. 2, where B is an accumulator battery, the circuit 
of which is permanently closed through a shunt, ғ the 
detector, T either a telephone or & relay, 8 a sliding contact 
regulating the pressure, L the antenna comprising some self- 
inductive windings, C a variable capacity inserted in parallel 
with the cell. | 

The detector, as shown in fig. 1, is inserted in a small 
hard rubber protective case. A longitudinal perforation, in 
connection with а tightening piece of rubber tubing at the 
mouth of the perforation, serves to prevent any liquid from 
leaking, while the gases are allowed to escape freely. A view 
. of the complete receiving apparatus is giveh in fig. 8, this 
form of apparatus being suitable for use with both relays and 


telephones, whereas another special form of apparatus is» 


specially designed for telephonic records. 


D 


REVIEWS. 


The Elements of Electrical Engineering. A First Year's 
Course for Students. By Tyson SRWELLV. Second 
Edition, Revised. London: Crosby Lockwood & Son. 
Price 78. 6d. 


That a second edition of this work has been во soon called 
for, indicates that а book dealing generally with the principles 
of electrical engineering is in demand. There are really 
very few books of this nature which meet the needs of the 
student; they are either too generdl or scrappy, or too 
mathematical. The author of the book under review steers 
an intermediate course, and whilst treating his subject in a 
truly scientific spirit, he does not overburden the pages with 
abstruse mathematics or comparatively useless formule. 

We should judge from a perusal of the book that its 
writer is a successful teacher. 
writer who can explain so accurately, and at the same time во 
clearly, electrical units; and the author is to be congratulated 
on his treatment of this fection of his book. 

The chapters on circuits, the effects and measurement of 
the current, instruments, &c., are clearly written, and call 
for little comment. In discussing practical details of manu- 
facture, or practice, the author is not treading on such 
familiar ground. The illustration of an armature with a 
hexagonal shaft, ag shown in fig. 139, is somewhat out of 
place in an up-to-date book, nor is the method of end con- 
nections, shown in figs. 140 and 144, in accordance with 
general practice. | 

The brush-holder shown in fig. 189, the only one ehown 
or described, is used by one manufacturing firm only, and 
it would have been better to show other types more 
generally used. 

The author's slight acquaintance with practical work is 
further shown in his comment оп the Admiralty temperature 
limit for dynamos ; this, and the other inaccuracies pointed 
out in our review of the first edition, are repeated in the 
second. It is clearly tbe author's idea that 30° F. is 
the limiting rise of temperature allowed by the Admiralty, 
and that this should be taken one minute after the machine 
has stopped. Asa matter of fact, this 80° F. is the limit 
allowed within a minute after stopping, and is really a 
measure of the cooling effect of the air. After this first 


It is most unusual to find a 


minute the machine may rise to 70° F. above the atmosphere, 
and still pass the Admiralty requirements. 

A feature of the present edition is the addition of three 
chapters dealing with alternating currents. It is, of course, 
impossible to avoid mathematics altogether in discussing 
alternating current phenomena, but the author has, by the 
free use of vector diagrams, kept mathematics down almost 
to the “ irreducible minimum.” 

Generally the descriptions are both clear and accurate; 
but a three-phase motor with short-circuited rotor would 
take more than two or three times the full-load current at 
the moment of switching on. The ourrent would be more 
like five or six times the norme] value, assuming the motor 
to be switched direct on the mains without resistance in the 
rotor or stator circuit, 

Throughout the book, examples bearing on the various 
chapters, are worked out, many of these being taken from 
the C. and G. Examination Papers on Electric Light and 
Power. There is also an Appendix containing over 80 
questions and answers. | 

The book is one that should be of much service to the 
students for whom it is written. | 


Fowler's Electrical Engineer's Year-Book, 1904. Man- 
chester: Scientific Publishing Co. Price 1s. 6d. net. 


This useful work has been thoroughly revised, and 
numerous corrections have been made, while much of the 
text has been re-written, and new sections added. A directory 
giving particulars of 500 installations of electric lighting and 
traction is included. The book contains a great variety of 
useful information, which we are pleased to see is well up to 
date, and so far as we have checked it, is correct. A very 
wide field is covered, embracing practically all branches of 
electrical industry, save electro-chemistry and telegraphy, and 
the book can be recommended as a valuable work of 
reference. 


Light Ratlways Procedure: Reportsand Precedents. Vol. II. 
By J. S. OXLEY, M. A., assisted by S. W. P. BEALE, В.А, 
London: Р. 8, King & Son. 1908. Price 21s. net. 


In the present volume is given a continuation of the 
reports contained in the first volume, and an appendix con- 
taining precedents taken from the latest orders. As such, 
the work forms a reference book of great value to the pro- 
moters of light railways and “ tram railways,” as the author 
styles lines which, for part or the whole of their length, use 
the public streets ;. the latter, it may be noted, considerably . 
outnumber the former. | 

In the introduction the author draws attention to the 


. hardships imposed upon promoters of light railways in com- 


petition with existing railways, where it is decided that 


Parliamentary sanction. must be obtained, as the Commis- 


sioners can only reject the application wholly, and all the 
steps already taken are wasted. Another deterrent to the 
promotion of light railways, especially where a railway com- 
pany is the promoter, is the compulsory purchase clause ; an 
example is given, however (Midland Railway Co., Burton— 
Ashby Light Railways), in which, though the purchase 
clause is retained, provision is made compelling the pur- 
chasing authority to lease the undertaking to the railway 
company. This may become a precedent of considerable 
importance. 

It is stated that the question of liability for injury to gas 
and water pipes by fusion or electrolytic action is now quite 
settled, the only protection afforded being that of the 
* Joint Committee " clause, which enjoins that reasonable 
precautions shall be taken to avoid such injury, compliance 
with the regulations prescribed by the Board of Trade being 
accepted as satisfying the requirements of the clause. 

Undoubtedly the cases cited, and the copions information 
contained in the appendix as to procedure and precedente, 
model forms of light railway and “tram railway orders, 
&е. (which constitute one-half of the volume), will be of 
great value in preparing applications for powers to construct 
such railways. | 
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essed Ат. By W. О. PoPPLEWELL. Manchester: 
. Scientific Publishing Oo. 

Though electricity has displaced air for many pl agen of 

power transmission, there are certain uses for which air is 
not merely greatly superior, but its superiority has been in- 
creased by the aid of electricity. Such a book as the present 
has, therefore, a distinct ове. It is a sound and practical little 
work on the subject, dealing very briefly with the historical 
side of its sabject and very fully with practice, various air 
compressors being illustrated with sectional views. In 
Chapter VI. air motors are dealt with. The questions of wet 
and dry compression are entered into; while freezing, 
water deposita, and other practical points are explained. 
Reheating, so important to economy, is dealt with. 
. Appliances and tools, also the displacement pump, are 
illustrated, and their working described. We should like 
to have seen a chapter on pumping by compressed air on the 
Pohle principle, for very little is ска of this system, 
which, we think, might become more common if it were 
applied on more scientific lines, 

There is a chapter on pipes and accessories and reheaters. 

Chapter XI. deals briefly but sufficiently with the cal- 
culations appertaining to compressed air and with stage com- 
pression; Chapter XII. deals with efficiency tests. 

A final chapter discusses questions of power transmission, 
and a few diagrams are appended. 

The omission of all reference to rock drills is curious, and 
should be remedied, especially as there is a large demand for 
these appliances; the English-made Little Hercules 


drill is said to occupy. the premier place among these 


energetic pounders. 


Annual Report of the Chief of the Bureau of Steam 
Engineering, 1906. Washington: Government Printing 
Office. 1908. | 
This year's Report conteins nothing of special interest to 

amy engineer; it is ped а i "E The only 

engineering matter is а y table of U.S, Naval vessels, 
giving their boiler grate, and heating surfaces, I.. P., coal 
endurance at 10 knots, and weight of machinery, &. 


COMBUSTION AND TEMPERATURE 
DILUTION. 


Br W. E. BOOTH. 


Ip practice may be taken as a guide to beliefs, there must be pre- 
valent a very erroneous idea as regards the question of combustion 
and subsequent letting down of tem боа point at which 
The point has come to the front in 

of be rm 


. 

boiler plates, VVV 
& plate on the other side of which fiows a stream of 
is likely that the best cooling effect is secured when the 
| of ebullition, owing to the latent heat 
of the steam formed on but swept off the plate surface. 

‘leaving the furnace the hot gases could all be reduced to 
then the efficiency of fuel utilisation 
ith good combustion the efficiency falls 
by reason of radiation loss and of waste gas 


regards the dilution of temperature by means of excess 

‘nothing: whether such excess of air within 

that will not reduce the temperature 

for proper combustion, is admitted through the 

through a damper behind the furnace bridge. The 

‘the same. Given 1 1b. of coal containing 14,000 

zh - патас with " lbs. of air, the result will -bé 16 lbs. of 

a te quen о „100 .. By employing 31 lbs. of air, 

ill be — 33 lbs. of gas at а temperature of 

. "There is exactly the same amount of heat 

Let it now be'assumed that the heat thus generated is 
Green economiser or to а boiler, each ‘appara 

. ‘ Then, in the one case, there will be 
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pood ша bad practice be taken to illustrate this important matter. 
and enable these to 


order to avoid calculation of temperatures, 
be correctly assumed, the weight of fuel will be algebraically stated. 


The first case shall be, then, of a unit of fuel producing 30 lbs. of 


gas at a temperature of 2,400* above atmospheric temperature ; a 
superheater that can take at 1,200° and reject it at 600° also 
above atmosphere. It is desired to find the proportion of heat 
utilised (1) when all possible heat is used, and (2) where the practic- 
able temperature that the superheater can bear is secured by dilution, 
the air for dilution being a second 30 lbs. 

We have obtained from each unit of coal, say, 12,000 units of heat 
(arbitrary, not B.Th.U.). In the furnace, therefore, per unit of fuel, 
in the first case, there sre 30 lbs. of gas, 12,000 beat units, and a 
temperature of 2,400°. One-half the heat is abstracted usefully, or 
otherwise. Turned into the superheater, there are therefore 30 lbs. 
of air at 1,200° containing 6,000 units. 

Again, half the heat is abstracted by the superheater; and the 
rejected gas, still weighing 30 lbe., goes to waste at 600° of tem- 
perature with 3,000 unite of heat. This loss is one-fourth of the heat 
value of the coal, and the fuel has been used at an efficiency of 
75 per cent. 

Let the case of dilution be now put. Leaving the furnace with 
12,000 units and a temperature of 2,400", the addition of 30 lbs. 
more of cold air enables the engineer to send on to the superheater 
ind Ibs. of gas at 1, 200“ of temperature, and carrying 12,000 heat 


te. 

This 60 lbs. of gas goes to’ waste, as in the first instance, at 600° 
with 6,000 heat units; that is to say, one-half the heat of the coal 
is thrown away. Instead of utilising 9,000 units, only 6,000 have 
been used, and the heating power of the waste gas is no better, for 
ite head of temperature is the same as in the first case, and the vast 
volume of excessive air is simply a hindrance to draught, and a 
choker up of fines and chimney. 

Let there now be assumed the case of a unit of coal burned to 
13 lbs. of gas, and yielding a temperature of 3,600°. In this case 
the dilution scheme involves trebling the total gas, but by the 
first system, two-thirds the heat is abstracted prior to the superheater, 
which is entered by the gas at 1,200°, as before, and containing 
4,000 heat unite. The gas still rejected at 600° carries away half 
of this 4,000 units, or 2,000 units, showing a total efficiency of fuel 
utilisation of 10,000 or 83:33 per cent. With the system of dilution 
there will be 13 x 3 = 39 lbs. of gas at 1,200°, containing 12,000 
heat units turned into the superheater, and of this, one-half is 
re at 600° with 6,000 heat units. 


By the dilution scheme one-half the heat must be wasted in every 


_ ease, because this is the ratio of the initial and final temperature of 


the superheater, the first being the maximum that the tubes of the 
dilution superheater can stand, and the second being the rejection 
temperature which it is found in practice cannot well be reduced. 
Thus one-half of each pound of coal is used to give superheat to the 
steam, and one-half goes to useless waste. In the better practice, 
each pound of coal gives а fourth of its heat to the superheater, in 
the first case of a poor furnace, and in the second case it gives а 


More ооа! has to be burned to secure the same amount of super- 
heat, but where there is a use for the coal it is as well burned in the 
furnace of a superheater as in the boiler. 

By correct practice a superheater may be made to save about one 
boiler in six by reason of the economy secured at the engine. It 
may be made to save а second boiler by reason of the fact that the 
coal that would be burned in this boiler is burned instead in a 
superheater which stands on the ground occupied by the second 
saved boiler. With the system of air dilution, the one boiler 
may be saved by the engine economy secured by superheat, but the 
second boiler must remain, because the superheater can only burn 
such coal as is required for the purposes of saperheat, and cannot 
possibly have any heat to spare. In a boiler plant employing 
superheat, it is always easy to use all the surplus heat above 1, 2000 
to 1,400*, because it is steam practice to heat all the feed- 


water to the full temperature of the boiler, leaving to the boiler the 


duty of latent heat provision only, £e, of evaporation. It has 


long been known that а hot feed will save 5 per cent (or, perhaps, 


10 фе cent. with fully hot feed) in better boiler efficiency. 


raise high-pressure steam requires, say, 1,100 B.Th.U. per Ib. - 


To give high superheat requires 111 B. Th. U. additional, or 10 per 
cent. The superheater that does this will, therefore, be capable, if 
properly designed, of adding, eay, 220 B.Th.U. to the feed-water, 
which is equivalent to one-fifth of the 1,110 B. Th. U. in the saturated 
steam; or in other words, the special addition of heat to the feed- 
water would represent the work of one boiler in five as above. 


The only safe way to calculate effects in steam engineering is to 


start from a basis of thermal units. | 

Endless confusion and errors creep in otherwise. At по time is 
this fundamental principle more necessarg than when dealing with 
the mixed problem of combustion and waste gases, for there will 
otherwise be a hopeless tangle of thermal uuits, gas weight and 
temperature. Indeed, this hopeless tangle has already been 
responsible for the errors of the common design of chain-grate 
stoker, with its unlimited air admission. 

: The system of diluting temperatures by air admission could never 
have been invented by any man who had worked out the effect in 
thermal unite. Assuming that superheating requires as above 10 per 
cent.. additional heat above saturated steam, it is clear that this 
additional heat of 10 per cent. is accompanied in the dilution system 
by & waste of an equal amount. Put in another way, if 10 tons of 
coal sre burned to raise saturated steam, there must be burned 


ож 


2'tons to superheat it. Of this 2 tons only 1 ton is used, making 
11 tons used in all In actual practice the efficiency by the: 


dilution system is rarely more than 40 per cent., if even so much. 


If superheat saves 20 per cent. of steam at the engine, the net fuel 


will be 8 tons plus 2 tons, or 10 tons, With a proper system, the 
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superheat would represent 1 ton only, and there would be no second. 


ton wasted, and a saving of 20 per cent. at the engine would mean 
only 8 tons + 1 ton, or 9 tons in all In actual practice there 
are greater.savings effected even by the unscientific system of air 
dilution, but in any case the net result of a correctly desigaed super- 


heater must be in fuel alone 10 per cent. greater than the maximum 


saving by the incorrect system. . 
It cannot be too clearly understood that, in the production and 
utilisation of heat, the only way in which it is permissible toreduce 
temperature is by transference to the object ultimately to be heated. 
It would be different in a degree, if our useful means of employing 
heat enabled us to reduce all waste gases to a temperature of 50°, or 
even 100°, above, the atmosphere. | 


To manufacture a thigh temperature in order to use the heat 
primarily at a low temperature is to destroy so much expensive fire- 
brick unnecessarily. If a low temperature is wanted, and must be ob- 
tained simply because there is no useful absorbent of high temperature 
heat, it were better to let in the diluent air at the furnace во as to 
preserve a temperature of 2,000° than to generate heat at 3,000“ 
with needless stress on the brickwork, with subsequent dilution to 
а lower temperature. | 

There is a wide-spread impression that, by some sort of dodging, 
coal may be burned correctly and efficiently to give low tem- 
peratures, The heat is claimed to be baffied in some mysterious 
manner. If looked into, it will always be found that these methods 
of mystery resolve themeelves into dilution with excessive air or 
into extinguished combustion with soot. The temperature of com- 


bustion is always va „where н is the calorific capacity of a unit 


of fuel, w is the weight of gas produced by that unit, and в is the 
mean specific heat of the gaseous products. Moreover, the efficiency 
of utilisation of the fuel is inversely as the weight of rejected 
gases. These are Nature's laws, and as we cannot go behind them, 
we may as well endeavour to act in accordauce with them. 


ө 


——P' a 
SOUTH LONDON TRAMWAYS. 


А PAPER was read before the Institution of Civil Engineers on this 
subject on Tuesday, 12th inst., by Alexander Millar, Assoc. M. I. C. E., 
of which the following is an abstract :— 

The paper first gives a short sketch of the events which led up to 
the adoptior of the conduit system of electrictramways for the central 
portion of London, and states the. reason why а centre conduit was 
chosen in preference to a side conduit. The lines of which the 
re-construction is described are those known as the “Tooting 
Lines," extending south of the River Thames from three northern 
terminii, at Westminster, Blackfriars, and Waterloo Bridges, to a 
southern terminus Tooting. The route length of the lines in ques- 
10 is slightly over 8 miles, and the length of single line 162 
miles. ` 

Dealing with the roadwork and permanent-way construction, the 
paper describes first the structure of the conduits which are 2 ft. 
deep x 1 ft. 24 in. wide. This consists chiefly of cement concrete 
and cast-iron yokes, the latter spaced at 3 ft. 9 in. intervals, which 
support the slot-rails and form a template to which the concrete 
panels are moulded. Chambers are formed at intervals of 5 yards, 
for the reception of the insulated supports from which the ~ - shaped 
conductor bars, supplying current to the cars, are hung. These 
insulators have а porcelain body in appearancelike an inverted 


jar, and are protected and secured in an iron cap, which is bolted. 


to the slot- rails. The steel rod which carries the conductor bars is 
cemented to the inside of the porcelain cup, and the actual attach- 
ment to the bars is made by means of cast-iron clips capable of 
adjustment by means of an eccentric washer. 
have a sectional area of 2:15 sq. in., and, under test, they have given 


1 
7-14 of the condtctivity of Matthiessen's standard of pure copper. 


The separate insulated supports were subj ected to a 2, 000- volt alter- 


nating pressure in the shops, and after erection in place the whole 
electrical system was subjected to a similar test between conductor 
bars, and 1,000-volt alternating pressure between conductor bars 
and earth. The bars are placed symmetrically in the conduit 6 in. 
apart, and the minimum air- gap between the condnctors and conduit 
structure is 2 in. 
Drainage of the conduit is provided for by connecting it to the 
sewers at intervals of 60 yards. These connections pass through a 
settling chamber, which intercepts the mud from passing into the 
sewers. The slot-rails are supported by the yokes, and the track 
rails by an 8-in. concrete bed, and both are held to gauge by tie-bars 


fixed to projecting lugs on the yoke head. At junctions and cross- 


ings steel castings take the place of the rolled rails, and specially 
wide yokes аге used to embrace the converging conduits, and to 
support the track-rails ав well as the slot-rails. The mechanism for 
operating the slot and track points at junctions is contained in a 
concrete pit built immediately underneath the track. Both track 
points are fitted with 8-ft. movable tongues, which are con- 
nected together to the slot leaves by a series of cranks and adjust- 
able links, во that the whole can be moved in unison by inserting 
and manipulating a lever either in a box in the footpatb, or along- 
side the track. The free end of the slot leaves is bevelled off, so 
that a car trailing through can push over the points without any 
. external assistance. A feature about the work is that at no part is 
the slot wider than 2 in., and the arrangement for maintaining this 
at points and elsewhere is described. 
The paving material, except in the margins which are laid to snit 


The conductor bara 


the existing material in the street breasts, is of granite sette, bedded 
on cement concrete, jointed with bitumen and cement mortar. 

The line is divided into half-mile electrical sections, each half - 
mile section being fed by separate distributors, connected to the 
sub-station switchboard bus-bars, the positive through a maximum 
cut-out and ammeter, and the negative through an ammeter only. 
By means of these appliances, and a double-pole change-over 
awitch, a perfect control of each section of the line is maintained. 
The current is generated by two 1,500-kw. continuous current sets 
erected in a station at Loughborough, from which feeders convey 
current to the three sub-stations at the Elephant and Castle, Brixton 
and Clapham, and are connected direct on to the bus-bare. The 


normal difference of pressure between conductors at the main 


station is 625 volts, and on the line approximately 550 volts. The 
method of dealing with faults on the line is described, and diagrams 
and drawings are given to show the method of connecting up the 
conductor bars at juhctions and crossings. 

The collection of current is effected by an arrangement called a 
“plough,” which is suspended from horizontal transverse girders 
fixed to an extension of the side frames of one of the car trucks. 
The actual contact is made by two cast-iron shoes, mounted on a 
wooden diaphragm at the bottom of the plough-shank, and pressure 
is maintained against the conductor bar by the aid of flat steel 
springs. Flexible copper fuses, set to blow at 200 amperes, connect 
the shoes to the copper leads which are laid in chases, inside the 
plough-shank. From the lead top terminal cables are taken to the 
car-motors. The cross girder of the carrier, from which the plough 
is hang, has open ends, and is so designed that in the event of a 
plough taking the wrong road at points, it can travel to the side of 
the car and drop off without causing any damage. In itq normal 
position the plough can be released by withdrawing a bolt, which 
frees a hinged tap, and allows the plough to slide down out of the 
guide. | | 

The last part of the paper is devoted to а description of the 
operations, and deals with the difficulties attending the work of 
reconstruction, and the methods of handling the work. The paper 
is accompanied by numerous illustrations and by an appendix giving 
the comparative cost of electric conduit construction as compared 
with cable conduit construction. к 


ELECTRO-GAS SIGNALLING 
INSTALLATION ON THE MAIN LINE OF 
THE NORTH-EASTERN RAILWAY. — 


Few subjects demand more urgent consideration than the 
adoption of efficient signals for the safe running of railway 
trains. On the introduction of the railway system the 
necessity for two all-important safeguards was at once 
apparent : first, a proper system of signals for warning the 
engine driver of danger ahead ; second, apparatus to enable 
the driver to stop his train in the shortest possible. dis- 
tance. The latter, it may safely be presumed, has now 


reached a point where further improvement will be un- 


important so long as the friction between wheels and rails is 
the limit of retardation. In Great Britain, where the block 
system of signalling was first developed and its use enforced 


by the Government, it has been found that where traffic is 


at all heavy the signal cabins, to afford absolute safety, must 
be located so close together that the cost of their maintenance 
is a serious item of expenditure ; but for some years it has 
been evident that, by the substitution of electrical power for 
the somewhat archaic and complicated mechanical apparatus 
now used, a complete revolution in the mode of working 
signale and points can be effected. Automatic signalling, 
although in extensive operation over long stretches of line in 
the United States, has, until within recent years, been almost 
unknown in British railway practice, the only important 
example of its use being on the Liverpool Overhead Ruilway. 
As is well known, an installation of low-pressure pneumatic 
signalling has for some time been in operation on the London 
and South-Western Railway, whilst in the course of a few 
weeks the North-Eastern Railway Co. will bring into 
operation a section of their main line—from Alne (a few 


- 


miles north of York) to Thirsk—a distance of about 11 
miles, equipped with the Hall electro-gas signalling. 


This installation will be quite an innovation in European 
railway working, as until 
Hall system of automatic signalling, as in operation 
in the United States, the semaphore signal was worked by 
an electric motor; but now carbonic acid gas has been 


quite recently with the’ 


adopted as the motive power, ard it ig this form of signal . 


which will be introduced on the North-Eastern line. Fifty 
pounds of liquid carbonic acid gas are stored in a cylinder, 
8} in. diameter x 8 in. high, which is placed at the base of 
each signal post, and at a pressure of 800 lbs. per вд, in., 


vol. 54. No. 1,365, Janvanr 22, 1904.] 


THE ELECTRICAL, REVIEW. 


120 


this, however, being brought down by a reducing valve to a 
working pressure of 40 Ibs. per sq. in. The gas is admitted 
into cylinders containing pistons attached to the upright 
rods. The valves controlling the admission of the gas into 
the cylinders are opened and closed by the armature of an 
electro-magnet, which is energised in the usual way by а 
local circuit controlled by the relay of the track circuit. 
The Hall system, which has not hitherto been adopted by 
any Britiah railway, is designed to enable the services of 
signalmen, except at points of junction, to be dispensed 
with, and is purely automatic, being operated by means of 
connections set up by the trains themselves. On the stretch 
of the North-Eastern Railway where the work of installing 
the automatic signals is now nearing completion, there are 
six signal boxes, including three junction boxes. With the 
automatic signalling, one of these boxes will be entirely 
dispensed with, two will be closed (except when shunting 
operations have to be performed at the stations), whilst the 
three junction boxes will be closed when traffic on the branch 
lines ceases, The signals at all five places will be automatic 
at all times, whether the boxes are open or not. Each of 
the sections will be about 1,200 yards in length, and the 
carrying capacity of the line will thus be more than doubled. 
For the automatic signalling it is claimed that it presents 
the “block” system in perfection by supplanting human 
и R exact mechanism, whilst in addition to 
increasing the carrying capacity of a railway by enablin 
the block sections to be Martene. it materially oie на the 
wages bill, by the abolition of a number ot intermediate 
boxes now so necessary with the existing mechanical system 
of interlocking. ; 


GAS-POWER FOR CENTRAL STATIONS. 


Mz. J. К. BIBBINS, in a paper read before the American 
Institute of Electrical Engineers, New York, December 18th, 
1908, gives the resulta obtained at a large number of stations 
using various qualities of gas, both for steam raising and 
engine driving, and showing the economy resulting from the 
direct combustion of power gas in internal combustion 
engines. 

The four contentions upon which he offers his testimon y 
are :— 

l. That present gas-power machinery is suitable for 
cs 1 9 Есте 

2. That a well-equipped gas-power electric plant can 
operate with far better economy than a steam fea under 
similar conditions. 

3. That its operation is- much simpler and requires less 
running expense for the same resulta. | 

4. That a gasworks, labouring under low load or output 
factor, can profitably install a gas-power electric generating 
station and become its own largest customer, selling both 
gas and electricity at competitive prices, 

From the results of the working of 12 plants having an 
average of about 315 B.H.P. capacity, employed for lighting 
and power purposes, he shows that all classes of generators 
are capable of being satisfactorily run by gas engines, includ- 
ing polyphase generators running in parallel,and demonstrates 
the economy obtained by replacing steam engines by gas 
engines. | 

In regard to continuous running, he instances а 65-н.р. 
two-cylinder vertical gas engine running for 8,230 hours out 
of 8,472, and of the 3 per cent. time in which the engine was 
not in operation, only 0*6 per cent. of the total time was 
attributable to the machine. d 

The engine ran for 1,157 hours without Stopping, and 
was then shut down to repair a belt. Other engines operate 
96 to 98 per cent. of elapsed time. In central station works 
there is usually ample time for any inspection and repair. 
No special skill is required for operating a gas plant, 

In cost, the gas engine equipment is quite comparable 
with that of a steam plant; especially is this the case when 
condensers, heaters, pumps, &c., are considered. 

In economy of fuel the gas engine admittedly has no rival, 
the steam engine and boiler giving about 16 per cent. 
thermal efficiency, while the gas engine at full load gives 
26 per cent. and over. An important source of economy in 
gas planta is the faet that as soon as an engine is shut down 


appears to overlook this waste by some oversight. 


all heat losses cease, and that there is no such loss as con- 
densation in transmission of tbe gas from the producer. 
Gas engines can be started up, from cold, in from 40 seconds 
to а couple of minutes. As between 25 per cent. and 50 
per cent. of the heat, employed in the gas engine is carried 
off in the circulating water, where this can be employed for 
heating purposes the efficienoy of the gas engine is greatly 
increased above that given. | 
Many classes of fuel gas are available for employment in 
gas engines, and when reduced to thermal value per cubic 
t of explosive mixture the ratings are nearly equal :— 


Approximate B. Th. U. per cb. ft. 
Gas. t 


| 5 Mixture. 

1. Natural gas... see .. 1,000 91:0 
. 2. Coal HO xe Ош .. 650 917 

3. Water ... e) 05. 800 88-0 
4. Carburetted water gas ... 600 92:0 
5. Producer gas à 120 to 145 60 to 68 
6. Cokeoven ,, "s .. 600 90:0 
7. Blast furnace gas 90 530 


Blast fnrnace and producer gas will give within 16 to 20 
per cent. of. the power in the same engine that can. be 
obtained from coal gas, but the lower quality of gas has the 
advantage of less tendency to pre-ignition, or “ back firing,” 
80 that compression can be carried higher, with its increased 
economy. А comparison between two plante gave the cost 
of coal in the steam plant at 1:88 cents per Kw.-hour, and 
in the gas plant 0°75 cents, or a saving of 45°5 per cent. 

In the case of a plant first started on steam raised by natural 
gas, then converted to gas engines for driving, the saving in 
total operating cost amounted to 40°5 per cent., while though 
there was an increase of 30 per cent. in station output, the 
consumption of gas was reduced by 7 per cent. The paper 
gave further interesting comparisons and tables as well as 
curves showing efficiency testa, relation of cost of power to 
station output, &c., but want of space prevents our includ- 
ing them. | | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


ee : . Superheated Steam. 


There is apparently but one point of difference between 
ourselves and Mr. Erith. In his practice, assuming that. 
gases must enter the superheater at 1,200? and leave at 600^, 
he deliberately wastes half the calories in his fuel, n he 
! et us 
follow 1 Ib. of fuel containing 8,000 calories per unit weight 
as used оп his system and on ours. > 

He turns the 8,000 calories into the superheater at 
1,200° F. He absorbs 4,000 calories and throws away 
4,000 calories at 600°. That is to say, he wastes the ratio 
of the final to the initial temperature by increasing his 
weight of gas in the ratio of the furnace temperature to 
1,200°. In our method we secure, when producing gas at 
the rate of 19 to 1 of fuel, a temperature of, say, 3,000°. 
Though our superheater will take gas at as much as 
1,400° F., for the sake of uniformity we will assume the gas 
to reach it at 1,200°, and to leave at 600°, as in Mr. Erith’s 
case. | 

Then we must absorb ap x 8,000 = 4,800 

9 
calories in the feed heater, and we then send forward 3, 200 
calories at a temperature of 1,200? into the superheater, 
which absorbs 1,600 calories and rejects 1,600 calories at 
600° Е. Per unit of fuel burned we therefore reject 46 ths 
as much heat as Mr. Erith. 3 

True, we have only put 1,600 calories into our steam, and 
to secure the superheat of the same weight of steam as Mr. 
Erith we must have 4,000 calories. "That is to say, in this 
particular case we must actually burn 24 times as much 
coal. But this is of no moment, for we burn it and use it 
as efficiently as though it were burned under a good steam 
boiler, and we do but transfer our coal combustion from the 
boilers to the superheater furnace. Thus by burning 23 
times the coal usefully, we reduce our waate to only #ths that 
of Mr. Erith's per unit of the fuel. Mr. Erith loads up the 
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fues with probably 80 Ibs. for extra air, or, say, 780 cb. ft., 
at the temperature, per pound of fuel to the detriment of 
the draught and the reduced efficiency of the economiser. 

If the figures be worked out on а basis of 3,500? for 
furnace temperature, the result is even more favourable to 
us. Mr. Erith speaks of a fuel efficiency of 80 per cent. for 
his furnace. This is a trifle high, but let us admit it. It is 
abeolutely useless to him when reduced in temperature, for 
the better his furnace result the more cold air he must admit, 
and no matter how he starts he cannot get away from the 


fact that he throws away in his waste gases the 8 part of: the 


calories in the coal where / is the final and T the initial tem- 
of the gases entering the superheater. 

No small tube superheater can long bear an initial tem- 
perature above about 1, 200 F. They will only stand this 
without burning out when they are so contracted in steam 
area that they lose from 15 to 20 lbs. pressure by frictional 
resistance. Our system of water control column does enable 


us to bear about 1,400° on the pipes, and we do not require - 


to wire-draw the steam passing the superheater. We thus 
preeerve the pressure, which is the measure of the capacity 
of the steam todo work. No superheater can reject its 
gases much below about 600° or higher. Hence the im- 
portance of keeping down the waste gases to & minimum 
weight in order not to waste calories. 

Of course we turn practically as much gas to waste as does 
Mr. Erith, but ours is the waste of double or more coal. In 
short, we:turn to waste, through the superheater only, as 
much gas at 600° from 2 or 8 Ibs. of fuel as Mr. Erith pro- 
poses to do from 1 lb. of fuel. 

Doubtless Mr. Erith expecta to save one boiler in five or 
six as the result of the. economy he would secure at his 
engine, Not only should we save this one boiler more 
easily than he would, but the superheater would take the 
place of another boiler. Where Mr. Erith saves one boiler 
we save two, with probably lees total first cost of steam 
plant and increased fuel economy. 

This is not a matter of mere apparatus: it is a matter of 
the principles of the science of fuel combustion, and it is 
beyond cavil that temperature dilution is most erroneous. 
Though we employ the heat of fuel as usefully and efficiently 
as if we burned it under boilers, we would gladly enough 
turn full farnace temperature upon the superheater tubes, 
for we should reduce the number we now require. But 
there is no suitable metal that will stand full furnace tempera- 
tures, and, in its absence, we turn the surplus temperature 
into hot water and steam, whereas Mr. Erith heata a lot of 
useless air, and sends the heat up the chimney. 

About 1,100 B.Th.U. must be employed to produce 
saturated steam, about 110 B.Th.U. will superheat it by 
200° to 220°, depending upon the yet uncertain value of 
the specific heat of steam. The additional heat is 10 per 


cent. 

If coal be burned and used at 75 per cent. efficiency, its 
waste gases will flow away at 600° to 800° according to the 
furnace temperature secured. But Mr. Erith’s efficiency at 
the maximum is bat 50 per cent. E 

He must, therefore, burn 15 per cent, more coal in order 
to put superheat into steam produced in boilers which have 
an efficiency of 75 per cent, Even if he economises engine 
steam to the extent of 30 or even 40 per cent., his net coal 
economy will be 124 per cent. or 174 per cent. only, where 
it should be 224 per cent. or 274 per cent. No matter how 
regarded, it is impossible to get away from the wastefulness 
of temperature dilution by means of a foreign and ultimately 
wasted substance. 

In the feed-water reheating process there is no waste of 
energy, as Mr. Erith wishes to infer. We take the feed from 
the economisers.“ and raise it to the temperature of the 
steam before sending it forward to the boilers, thus turning 
the water-tube boiler into an evaporator pure and simple, 
as it should be. We complete the work of the ** economisers," 
and reduce the work of the boiler, and in 80 far our water- 
reheating system may be classed with the boiler proper. 

We claim to get by our system all the advantages: which 
seem to be generally allowed to the flue-fired superheater 
over the independently fired superheater. Ав a fact, our 
superheater becomes to all intent a flue-fired superheater 


dealing with the steam and feed from and to a battery of 
boilers, and we claim to raise the evaporative efficiency of . 


our combined apparatus to that of the beat boiler practice. 
In superheater practice efficiency depends as much on head 
of temperature as on volume of gases. 

. Finally, may I add to this already lengthy letter a plea 
that questions of furnace work, steam raising, superheating 
and waste heat be all worked out on a basis of thermal units. 
To do во is to work on first principles, and to avoid numerous 
risks of error and many misconceptions. I am aware that 
the thermal unit is not popular even with engineers, and 
boiler-makers have been known even to swear at it. 


W. H. Booth, 
For the CRUSE CONTROLLABLE SUPERHEATRR Co. 


2, Queen Anne's Gate, S.W. 


An Open Tender. 


There was & Corporation 
Not many miles from town, 

The members of which body were 
(It's rude to say) done brown. 

It was an open tender 
And mentioned in the Press, 

Applied for by the various firms 
In competition's stress. 

‘Twas engines and ‘twas dynamos 
(The former were for gas, 

And specified of one firm's make— 
This in itself may pass). | 

The engines, each three of a kind, 
Two hundred thousand watts; 

(If their performance beats their price 
'Twill knock off record spots). 

The makers of the dynamos, 
I trust with dae remorse, 

Got quoted price (per telegram) 
At sixteen pounds per horse. 

The station had already 
Some plant of self-same make, 

With dynamos of foreign build— 
Please no exception take. 

But, by a strange (let us say fluke), 
As gambler’s throw of dice, 

The new same combination's just 
Below the British price. 

The engineers, apparently, 
Are stickers to one make, 

For all their towns are similar— 
Perhaps for auld lang sake. 

But why an open tender. | 
When they prescribe the same? 

Each time to vainly estimate 
Becomes a trifle tame. 

Now, though this Corporation 
Has got good plant, of course, 

Btill, the best engine may be dear 
At sixteen pounds per horse. 

And, though this is no poem, 
For I am not а bard, 

To show 'tis writ in all good faith, 
I here enclose my card. 

And, therefore, with & nom de plume 
I this indite, you see, 

And simply will subscribe myself 


Yours truly н р P. P. 


Municipal Posts Filled before Advertising. 


I wish to protest very strongly against a very prevalent 
practice of municipal avthorities, viz., advertising an 
appointment as being vacant, when the man for the post has 
practically been selected even before the advertisement 
appears. I give a casein point. A short time ago the 
Leicester Tramways Committee advertised for a resident 
electrical engineer. 

The advertisement appeared, I believe, in one paper and 
for one insertion only, with a very short time for the 
appointment to be taken up in, which, in itself, was rather 
peculiar. I inquired of a Leicester friend, with a view to 
applying for the post, but he said that it was useless, as it 
was practically arranged for a local man (the clerk of the 
works, I believe) to have the job, which has turned out to be 
correct. ; 

Now, why should 50 to 100 people be put to the trouble 
and expense of sending in applications in а case like this? 


/ 
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I believe a Corporation is under no obligation to advertise 
а vacant appointment. | 

Also there is another common practice of giving most 
jobs that are worth having to a relation or friend of one of 
the councillors or officials, probably a pupil just out of his 
time, or a man with no real experience, instead of giving the 
post to the applicant who has had the best training, and the 
longest and most varied experience. | 

It is high time the Institution should bring this matter 
before the Board of Trade, who should insist that а chief or 
assistant engineer-in-charge of a public electric supply 
should have a training and experience commensurate with his 
responsibility, the same as a marine engineer's. 

Disgusted. 

[As announced in our “Central Station Engineer“ 

column, the position at leicester has been given to the 


chief electrical assistant under the borough engineer.— 


Eps. E. R.] 


1 have read а lot of letters in your paper on waste of 
energy in tendering. Ї would like to bring before your 
notice another form of waste energy, and, in my idea, quite 
as important as the waste energy of tendering—that is, in 
applying for positions advertised nowadays in the technical 
Press. ] myself have applied for one or two positions 
advertised quite recently, and whilst granting there are 
better men in the market, it comes to my knowledge that 
these positions have been settled before ever notice of the 
appointment was published. I think this is grossly unfair, 
becauee it puts one in rather an awkward position to apply 
for & position, and have to ask his chief, or being a chief, 
his committee, for a testimonial, and then to find that the 
man is booked for the job. I know a few others who are in 
a similar position to myself, and I should like to hear what 
others have to say regarding this matter. | 
One of *Em. 


Information Wanted. 


Will some of your readers kindly give me the address of 
celluloid merchants who make a speciality of celluloid 
sheeting about 1c in. thick, perforated, corrugated celluloid, 
celluloid tubing, and vent plugs, for small accumulators? 


Storage. 


I should esteem it & favour if you would be good enough 
to inform me of the name of в publication which contains а 
table giving the “pitch” of the brass thread, which is in 
use generally throughout the electrical fittings trade. The 
thread I refer to is the accepted standard for lampholders, 
electroliers, &c. 


G. Ellam. 
London, January 15th, 1908. 


—— —— —— —äõ M 


Can you tell me the name of the makers of the Eclipse 
electric meter ? 


Supply. 


Mechanical Trolley Ear. 


I should be obliged if you could tell me how the trolley 
ear illustrated in the current issue is to beerected. If it were 
put on the wire before it is strained up it would be very 
difficult to get the eara in the right place, and if put on the 
strained wire it would be a very difficult job, besides strain- 
ing the wire still more. 

Enquirer. 


Under ordinary working conditions, not in any case does 
the tension on the wire reduce the factor of safety below 4 ; 
it is more often 8. 

The difference between the straight and the curved wire 
is ў in. It follows, therefore, that when this amount has 
heen deducted from the ample sag per span, there will be no 
serious difference in the tension of the line. | 

With the aid of the ordinary stretching machine and the 
«imple clamp used for bending the wire, there will be less 
difficulty attached to fixing these ears than v.ith the ordinary 
sweating ear. 

With the limited space at our disposal, we cannot give a 
more detailed account; but, should your correspondent or 


anyone interested desire further information on the eubject, 


we shall be very pleased to place onreelves at their disposal. 


. For Messra. Rea & Reindorp, 
T E. I. P. 
Kast Ham, January 190, 1903. 


Walsall Switches. 


-I noticed a week or two ago some correspondence in your 
columns regarding the priority of the invention of a certain 
буре of switch with adjustable laminated contacts. I do not 
wish to prolong this correspondence unnecessarily, but 1 
would point out the desirability of inventors making some 
search before claiming, ia а most conclusive way, novelty for 
their inventions. 

One of the various forms of the adjustable laminated contact 
above referred to, was designed by the writer about six years 
ago, the principle being practically the same as that 
illustrated by the Walsall Co. in your issue of December 4th 
last. 'This switch has been manufactured by the firm for 
whom it was designed, right up to the present day, yet I 
have not the least doubt if one troubled to look up the 
Patent records, he would find their pages bristling with con- 
trivances of a similar character, probably long before the 
present claimant ever thought of it. | 

The device, however, is not! without its faults, one in 
particular is that the adjustment is not a parallel one, con- 
sequently the pressure is not equal on the surface of the 
contact blocks. In conclusion, I must say that the particular 
modification adopted by the Walsall Co. is the best one I 
have seen. | 


| James | Sugden. 
Rugby, Junuery 18/5, 1904. 


The Bristol Fire and Its Lessons. 


In reading the account оѓ “ The Bristol Fire: Its Pro- 
bable Cause, Effects and Lessons," which appeared in last 
week's issue, I find that Mr. Clothier gives as one of the 
obstacles which handicapped the speedy re-establishment of 
the supply, the time spent in obtaining light and examining 


` the damage, and then again he asserts that some of the in- 


conveniences caused by the absence of the light would be 
avoided by the systematic installation of flare lamps kept in 
а safe position and in regular order, so that they can be lit 
immediately there are signs of impending trouble. 

It hag occurred to me that it might be of interest in view 
of his remarks to say that, for a very long time, one 
of the rules in connection with these works which is most 
strictly and rigidly enforced is that, when dusk comes on a 
number of oil storm lamps are lighted, and kept in convenient 
places in case of a serious breakdown, which would throw 
the station into darkness, 

Mr. Clothier suggests that the lamps can be kept so that 
they can be lighted as soon as there are signs of impending 
trouble. I cannot help but think that when breakdowns 
occur, very often the generating station is plunged into 
darkness immediately, and if the lamps are not kept lighted, 
not very much is gained. The oil lamps which are kept 
burning at these works throughout the hours of dark- 
ness, while they would not be of much use to carry out 
actual work by, would serve the very useful purpose of avoid- 
ing confusion at the outset, by preventing the station being 
in inky darkness. | 

I consider а mere glimmer of а light in the case of an 
emergency i8 often sufficient to stop this confusion, which is 
во liable to happen at the commencement of a breskdown 
which has to be dealt with in the darkness, In addition to 
these lamps, I have а change-over switch on to the station 
lighting, arranged in such a way that in the event of a shut 
down of the plant, the station lights are switched over 
directly on to the battery. Of course, in stations where 
batteries are not used, this cannot be done, but where 
batteries are installed, 1 consider it а very great safeguard 
indeed ; on several occasions in Swansea I have found this 
arrangement exceedingly useful, and it is hard to over- 
estimate the value of the same. 

I send you the above remarks, as it has often struck 
me, in looking round different stations, that very inadequate 
provision is made for such emergencies as Mr. Clothier 
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had to deal with ; and his having been without light shows 
me, more than anything else, that the precautions I have 
insisted on so severely at these works are not without value. 


C. A. L. Prussmann, 
Borough Electrical Engineer. 
Swansea, January 18/h, 1904. 


Several of your correspondents advocate duplication of the 
switchboard as а means of preventing total extinction of 
supply through fire. "This seems a fairly obvious course, but 
at the same time it strikes one that if the switchboard and 
cable-races thereto are the most likely starting places for a fire 
(as stated by J. B. F.“), duplication will double the risk 
of fire. Of course it would be very little advantage for the 
purpose in view to have the boards close together, and, con- 
sequently, being at a distance, the risk of damage to the 
switchgear by fire from other causes would be largely in- 
сгеавей, 

Further, although duplicate boards might enable the 
supply to be resumed at an earlier hour after such a fire, they 
would not prevent discontinuity of service unless the dupli- 
cate board were worked by а mimic, who copied the actions 
of the main-switchboard attendant; and at the same 
time duplicate two-pole switches were provided on each 
machine and each feeder, so that all could be cut off either 
board without going nearit. This would cause а complica- 
tion which would be practically impossible. 
Haswell Bayly. 
Slade's Green, Kent, 
January 18th, 1904. 


— 


—— 


When an accident happens to the plant in a generating 
station, as a preventative, the duplication of the plant seems 
to be always advocated. 

One of your correspondents now suggests that switch- 
boards should be duplicated as the outcome of the Bristol 
failure. Duplication of н.т. switchboards, to my mind, 
means doubling the possibility of failures. 

To maintain such & board would entail great expense, 
constant attention, and periodical testing. 

Even if this were found to be practicable, I doubt whether 
there is an engineer in the country, with experience of H.T. 
plant, who would care to take the risk of changing over the 
supply on to such a board at, à moment’s notice, All that 
seems to be necessary is to provide for the certain isolation of 
each generator and feeder in case of failure. 

Automatic oil break switches of the overload type, fitted 
with time limit attachments, can now be obtained, which are 
thoroughly reliable. Such a switch, fitted to each feeder, 
provides adequate means of isolation in case of failure. 

For the alternators, on the other hand, the ideal arrangement 
would be to have similar switches of the reverse current tyre. 


To design a satisfactory reverse current switch, however, is a 


very complex problem, and at the present time, as far as 1 
know, there is no really reliable apparatus of this type on 
the market. 

I certainly agree with Mr. Clothier that to plug a machine 
directly on to the bus-bars is brutal. I further think that 
it would be exceedingly dangerous, as, in the event of a 
machine breaking down, а serious short would result, with 
no means of isolating the faulty section. Why not place on 
each generator an automatic oil switch of the overload type, 
the time limit of which could be set to just operate to pre- 
vent the generator burning out ? | 

Such a protection would do all that a fuse occasionally 
fails to accomplish, and also would cut out a faulty machine. 


E. Garside. 
Ferry Works, Thames Ditton, 


January 19th, 1904. 


Engineering has recently published some exceedingly 
technical contributions on the subject of high tension switch- 
gear, in which it was clearly shown that other people had 
this apparatus to sell as well as the makers of the “ cellular ” 
type of switchboard. This being so, they came to the con- 
clusion, as far as we can gather, that in the case of an arc 


starting on the “cellular” type of switchboard, the same 
would be completely wrecked. . 
À writer in your last week's article on the recent occur- 


rence at Bristol clearly disproves the above by stating that | 


the arc was confined to some three or four panels, We pre- 
sume that there area few panels still left intact at Bristol. 

We have not notioed them in the photograph recently 
published showing the switchboard after the accident. 

When electric lighting was first introduced, we understood 
that it was going to supersede the farthing dip, but it 
appears that the last-mentioned writer evidently thinks the 
candle and flare light should supersede the electric light, for 
central stations anyhow! Are we to understand that flare 
lighta and acetylene burners are in the future to be integral 
parts of the ** cellular " type of switchgear ? 

We have lately seen it suggested that storage batteries 


should be used to supply the load of large stations in the 


case of complete breakdown ; the writer of this latter article 
has evidently carefully thought this out, but why not spring 
а few shillings and buy а new power station, to be used only 
as а standby ? This writer evidently does not like the idea 
of candles in the lighting station. 

We think the latter writer shows up better in his article on 
* Electric Travellera." There are possibilities of even this 
scheme failing. We have no doubt that the wobbling 
customer would be greatly impressed if an over smart station 
attendant should have a wrong idea of an {th of an inch. 
We think it probable that it would be a most difficult matter 
to approach a customer with the rim of his hat round his 
neck, where it has been more or less gently pressed by the 
armature on its downward course. 

As regards business, this would depend upon how a man 
feels when he is talking through the roof of his kat. 


Stalkle & Co. 


— —— ee ла 


In the course of Mr. Clothier's communication on this 
subject in your current issue, he mentions that it will be 
obvious that some appreciable time, possibly three minntes or 
more, elapsed between the commencement of the outbreak 
and the cutting off the supply." This brings forward the 
importance of the point that every second of time saved in 
shutting down plant in such emergencies is of great value, 
and, in this connection, I think there is an apparatus which 
should be applied in many more cases than it is at present, 
namely, an automatic gear for closing the stop-valve of an 
engine. | 

In one form of such a gear, а powerful spring is wound 
up by the action of opening the valve, and is then prevented 
from shutting the valve by means of a catch. This catch is 
controlled by an electric battery circuit, either (1) auto- 
matically from the engine shaft by means of a centrifugel 
governor, to prevent excess of speed, or (2) independently by 
hand, a bell-push being used to close the circuit and release 
the catch. 

By arranging the bell-pushes of the various gears in con- 
venient positions on or near the switchboard, the engineer- 
in-charge is able to shut off the steam from any number of 
machines in the time taken by the springs to close the valves, 
which is something less than one second. 

From my own experience, I can say such an arrangement 
is workable, and not excessively expensive in initial cost or 
upkeep. 

W. N. Y. King, A. M. I. E. E. 

Tramways Power Station, 

Kelham Island, Sheffield. 
. January 16th, 1904. 


Explosion of Enclosed Arc Lamps. 


Perhaps some of your many readers would be able to throw 
some light on the following occurrence, which is, tome at least, 
rather puzzling :— | 

One of our large, long corridors here, which is lighted by 
four enclosed arc lamps of а very well-known make, is used 
as a combined day room and dining hall. 

About 5.45 on last Friday evening, when the patients 
had left this room, the arc lamps were, as usual, switched off, 
there being а switch for each lamp placed on the wall near 
the lamp it controls. Somewhere between 10 and 20 
minutes after the charge attendant and two or three others 
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who were in an adjoining room, were startled by a loud 
report, a8 of an explosion in the day and dining room, and on 
going to find out the cause, found the floor covered with 
glass; the charge attendant went to switch on one of the 
lamps, and immediately there was another, and, I believe, 
a louder report, and both the inner and outer globes 
of the lamp switched on were blown to atoms, some of the 
bits of glass being blown 30 ft. away. It was then found 
that the first report was due to the outer globe of another of 
the lamps having burst, but in this case the inner globe was 
not broken. | 

The last report was distinctly heard by the R. M. S., who 
was in the grounds fully 250 yards away. 

There is no attempt to make the outer globes air-tight, 
во it does not seem to me possible that the explosion was 
simply a collapse of the outer globe due to vacuum when 
the lamps cooled. I may say that both the lamps in ques- 
tion had been feeding badly during the evening, but not so 
badly as to have them switched off, 

I have since examined both lamps, and found them in 
perfect order with the exception of a little grit, which pre- 
vented the carbons from feeding freely. 


Junuary 18th, 1904. 


[It is well known that the inner globe of enclosed arc lamps 
becomes full of carbon monoxide after the lamp has been 
burning some little time, and the characteristic blue flame of 
the gas burning with oxygen can often be seen when the 
air leaks in immediately after use. Possibly а quantity of 
CO had accumulated in the outer globe, and, air entering as 
the lamp cooled, would form ап explosive mixture. What 
ignited the mixture in the outer globe of the first lamp 
after such а long interval ав 10 or 20 minutes we cannot 
B&y, but the effect of switching on the second lamp was 
obviously to ignite the mixture in both globes.—Ens. E.R. | 


С. T. E. 


The G. B.“ Surface Contact System. 


In the article dealing with the * G.B." surface contact 
system which appeared in your issue of the 15th inst., you 
speak of the difficulties which might arise at complicated 
crossings over which, it is assumed, cars would have to 
“ coast.” May we point out that it was owing to the neces- 
sarily fragmentary and brief description of the system given 
at the demo»stration that this idea has arisen. There is, 
in fact, no difficulty in getting a perfectly steady supply of 
current.on the car, even at the worst junctions, and in this 
respect, our unipolar arrangement of magnet and collector 
is of great assistance. The plan adopted is as follows :— 

The track rails are made of manganese steel at all points 
where they lie in the line traversed by the collecting chains. 
The oollectors are, therefore, not attracted down into con- 
tact with them, but remain about 14 in. above. In this 
way the most complicated crossings are easily negotiated 
without any interruption of the current supply to the cars. 

Trusting that you will be able to find space for this 
explanation. 

The “G. B.“ Surface Contact Co. 
В. H. BEDELL, Engineer. 


Hamilton House, Bishopsgate Street, E. O. 
January 19th, 1904. 


— — 
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The Education of an Electrical Engineer. 


In your issue of January 15th appear two advertisements : 
one, for an electrical machine designer required by the City 
and Guilds of London Institute to give instruction in the 


theory and practice of electric machine design, construction 


and testing. Salary £150. 

As designer for one of the largest firms in England, manu- 
facturing direct and polyphase current machines, I am con- 
jecturing what sort of an instructor Prof. Ayrton will obtain, 
to speak with authority on so important and scientific 
a subject. А man with commercial knowledge in designing 
should be selected to bring up our budding engineers in the 
most up-to-date and useful practice of modern design— 
especially ip alternating-current work. Now, how many of 
our really good men would undertake this duty for £150 
per annum? 


The other advertisement An instructor required for a 


Correspondence Institute; permanent and progressive 
position, commencing salary £250 per annum. Are the two 
advertisements compatible ? 

Here is а Correspondence Institution offering more for 


qualified teachers than one of our leading London ones. 


Which will obtain the better men ? | 
I heartily endorse the views of my former instructor—Dr. 


W. G. Rhodes—in the attitude he adopte. Never has the 


Salford Technical Institution had a better teacher, and yet, 


how could they expect him to stay at the totally inadequate - 


remuneration offered ? 
The remedy is surely in the hands of the Institutes. If 
the future generation of British electrical engineers is to keep 


its position as compared with Germany and America, higher - 


salaries must be paid to the teachers ; otherwise, the best 
experienced and most, capable men can never be obtained to 
train the minds of the young. 


S, H. Smith. 
Leeds, January 18th, 1904. | 


А Canadian’s Complaint. 

Notwithstanding the general cry of bad trade, it seems 
that the English manufacturer is not going to shift himself 
to improve matters. 1 am in want of а small telephonic 
apparatus, and, if able to procure same, should be able, ip a 
short time, to place orders for large numbers of them, 


I have written to several firms on the matter, and explained 
what I want, but the gist of all the replies amounts to We 


have only got our regular lines." 


Is there any firm in England that is open to go a little 


bit out of their way to secure orders? If so, I should be 
glad if you, Sirs, would act as medium, and forward their 
names to me should they send in answer to this. In my 
own country I could get what I want made quick enough. 

The difference between English and American manufac- 
turers is, that the latter say “ Tell us what you want,” and 
the former, This is what we've got.“ 


Canadian. | 
Birmingham, Janvary 16th, 1904. 


Electric Shocks on Flat-Baek Switchboards. 


My attention has been drawn to a letter in the ELECTRICAL 
Review of the sth inst. on the above subject by Mr. F. 
Heppenstall I have been much amused at his production, 
and am astonished that he has not been more accurate in some 
of his statements. Ав I claim to be the “ unfortunate man 
who met with the accident, it must be admitted without 
doubt that I should, and do, know more of the circumstances 
of the case than any other person, and I ask your indulgence 
for space in which to lay before your readers the true facts. 
First, the cause of the accident.—Faulty switchgear and 
appliances therewith, namely, in this case, the isolating plugs 
were not fitted vertically as should have been with the bus- 
bar and the panel switch, and the plug extractor, which was 
not by any means a fit for the top of isolating plug, which 
tool is supposed to be in the form of abayonet catch. These 
plugs were got out with difficulty, to make the panel dead ; 
but after adjusting the instrument on this panel, I mounted 
the board to replace the plug. 1 had worked with this 
same plug for about 10 minutes trying to get it home, when 
the extractor, not being a fit for the plug, slipped off and 
with the extra pressure to my left, I slipped into the trench 
on the top of the board, my left hand fell against the bus- 
bar, burning through the glove and severed the flesh from 
the hand between the forefinger and thumb, Springing my- 
self from this position, my feet were brought into contact 
with the voltmeter contact stud and E-bar. This voltmeter 
having been displaced, and with my feet in contact with the 
aforementioned, I was unable to move in any way. I had 
the presence of mind to make use of my right hand, which 
was uninjured, to push myself off contact, and immediately 
I succeeded in doing this, I fell backwards on the floor, 
a distance of about 8 ft. I lay in this position 
as far as I can remember, for about half an hour before I 
regained consciousness, I was admitted into Dudley Hospital 
in Jess than an hour from my accident. I may also state 
here, to those interested in this case, how the current affected 
me. I had, with the first flash, a burn to the bone between: 
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the forefinger and thumb, and after springing into contact 
with the voltmeter stud and E-bar, on my right foot on 


heel and forefoot, had а wound 2 in. diameter and £ in. deep. 


into the flesh, and on my left heel similar wounds. I was 
greatly affected with my spine long afterwards ; this was not 
through the fall, but by hok. My wounds are not healed 
perfectly yet, but far from it, as they are only covered 
with tissue. | 

I am perfectly satisfied, in my own mind, the accident 
would not have occurred, had the parts been efficiently 
examined before being dispatched from the works; the 
removal of the plugs in question would have been an easy 
task, and, with reasonable care, unproductive of an accident. 


Secondly, I would desire to give a flat contradiction to 


the statements contained in the latter paragraphs of Mr. 
Heppenstall’s letter. I was, previously to the date of the 
accident, and had been, in perfect health, and absolutely 
deny that I had assured him that morning anything to 
the contrary. In fact, I had not seen him, nor did I 
until some days after, when I was in hospital, and I consider 
his remarks in the last paragraph unwarrantable, unkind, 


und untrue, : ; 
| W. A. Guthrie. 
Liverpool, January 16th, 1904. 


Design of Direct-Current Machinery. 


I am surprised that it did not occur to your correspondent, 
„A. B.,“ that his difficulty was probably only due to a mis- 
print. Seeing the two formule side by side, and remember- 
ing that it was Mr. Steinmetz who pointed out that the 
hysteresis loss varied as the l'6th power of the density per 
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I must, 
however, take the whole blame for this mistake on my own 
shoulders, as I was given an opportunity of correcting the 


proofs, 
Tf * A, B." thinks that the logses as calculated by the two 


sq. cm., such a conclasion seems obvious enough. 
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formule given in his letter, bear any constant relation to 
each other such as expressed by his coefficient 58, he is, 
of course, mistaken. For one particular density (about 
13,000 lines per cm?) that relation may be as stated, but it 
will vary with varying densities, since in the one case the 
lines per cm? are squared, and in the other raised to the 
l'6th power. 


i Val. A. Fynn. 
Bradford, January 18th, 1904, i 


The Multiple-Supply System Patents. 


Since the recent discussion on the above subject in your 
columns, two other patents have come to my notice, in 
which the essential feature of the multiple-supply system, 
namely, the use of two sets of motors on a train, one sup- 
plied from batteries on the train and the other supplied from 
the line, is described and claimed. These patents are 
No. 6,155 of 1897, taken out by M. Deri, of Austria; and 
No. 24,742 of 1902 (accepted in May, 1903), taken out by 
W. N. Stewart and H. E. Dick. 


à C. H. R. Thorn. 
London, S. W., January 18th, 1904. 
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THE GREAT NORTHERN AND CITY 
ELECTRIC RAILWAY. 


coo a 


HowEVEE this country was outstripped by others in the 
development of electric traction on tramways, it is certain 
that Britain led the way in the construc- 
tion of electric railways, both under- 
ground and overhead ; and though the 
equipment of our tramways passed for some 
time almost entirely into American hands, 
that of the great bulk of the railway work 
has always been carried out in this country. 

The real pioneer in this direction was 
undoubtedly Dr. Edward Hopkinson, so 
far as the electrical engineering was con- 
cerned ; it was he who carried out the 
little Bessbrook-Newry railway in 1885, 
and thus acquired experience which guided 
him in the equipment of the City and South 
London Railway, which was opened in 
1890. Next came the Liverpool Overhead 
Railway in 1893, the engineers being Sir 
Douglas Fox and the late Mr. J. H. 
Greathead. The Waterloo and City Rail- 
way followed in 1898; up to this time 
the whole of the work was in British 
hands. The Central London Railway was 
opened in 1900, and the conversion of the 
Mersey Tunnel Railway was completed 
last year; both of these employed American 
engines, generators and electrical equip- 
ment. 

In the Great Northern and City Rail- 
way about to be opened, we once more 
find almost all of the machinery of British 
manufacture; the same is true of the 
Liverpool — Southport, the North- 
Eastern, the Metropolitan, and the Great 
Western Railway contracts. Having 
regard to the immense importance of 
railway working to the electrical industry, 
it is satisfactory to find British works 
fully capable of furnishing all that is 
necessary to carry it out. 

The Great Northern and City project 
was authorised by Parliament in 1892, Sir 
Douglas Fox & Partners and the late 
Mr. J. H. Greathead being once more the 
joint engineers, as on the Liverpool Over- 
head Railway ; but several years passed 
before active steps could be taken to carry the Act into 
effect. 

The capital subscribed amounted to £2,080,000, of which 
one-fourth was in the form of debentures, The contract for 
the whole of the construction and equipment of the railway 
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was ere in the hands of Messrs. S. Pearson & Son, Ltd., 
of Westminster, who have also undertaken to work the line 
for three years from the opening. 

As will be gathered from the maps given herewith, the 
new railway forms a direct route from Finsbury Park 
“tation, on the Great Northern main line, to the City at 
Moorgate Street; it is 34 miles long, and will afford more 
ready access to the City than either of the existing railways 
approximating to the same route, which are indicated on the 
larger map. 

The North London districts which will be gerved jointly 
by the Great Northern and the Electric Railways are shown 
in the small outline map, from which it will be seen that an 
enormous daily traffic may beexpected. lt is estimated that 
at least 17 millions of passengers per annum will be diverted 
from the tramway and omnibus services to the new line, 
while 10 out of the 30 millions of passengers arriving at 
Finsbury Park station on the Great Northern Railway will 
probably use the electric line, making a total traffic of 27 
millions per annum at an early date. 

The terminus originally planned was at Drayton Park 
station; here the lines comé to the surfac>, to effect a 


physical junction with the Great Northern Railway. It was, 


however, found to be preferable to carry the line on to 
Finsbury Park, as the latter station, already congested, 
would have been quite incapable of accommodating the 
trains from the electric line in addition, without interference 
with the main line traffic of the Great Northern ; the latter 
company provided funds to carry out the extension, which 
has now been accomplished in the course of 12 months, 
under great pressure, and without interfering in the least 
with the working of the main-line railway, although this 
runs over the large booking hall within a few feet—or 
eyen inches—of the roof of the latter! It is for the com- 
pletion of this extension that the opening of the line has 
been delayed for a year. 

At Drayton Park Station there are expensive repair shops, 
car depót, &c. 

Highbury Station, which also was an afterthought, is 
being constructed under the same Act that authorised the 
extension from Moorgate Street to Lothbury (now in pro- 
gress), and will be completed without interference with the 
running of the line. Essex Road Station is near the Agri- 
cultural Hall. Old Street Station is an important traffic 
centre, and serves the needs of both the Great Northern and 
City and the City, and South London Railways. At Moor- 
gate Street, the surface station is opposite the City and 
South London Railway station, aud near the Metropolitan 
station; here also there is a subway connecting the deep 
level platforms of the Great Northern and City, and the 
City and South London railways, affording ready means 
of transfer for through passengers between the north and 
south of London. The terminus of the railway will 
eventually be near the Bank at Lothbury, and the work of 
completing the extension to this point is being actively 
carried on. . 

Abundant facilities have been provided for the conveyance 
of passengers to and from the trains. At Finsbury Park 
the platforms are only 40 ft. below the rails of the Great 
Northern Railway, but in addition to ampie inclines and 
stairways, large lifts are provided ; owing to the lack of 
head room, these lifts, which were made by the Chester 
Engineering Hydraulic Co., are worked by hydraulic 
pressure, the water being pumped by electrically-driven 
pumps. At Moorgate Street and Essex Road electric lifts 
are used, made by Messrs. Easton & Co., of Erith. All the 
arrangements, in fact, are on an unusually large scale, the 
tunnels being 16 ft. in diameter, as compared with 
11 ft. 8 in. on the Central London Railway, and 10 ft. 6 in. 
on the City and South London Railway, while the plat- 
forms are 450 ft. long at the termini, and 420 ft. at the 
intermediate stations. The tunnels were driven by means 
of an extra powerful Greathead shield, and for a great part 
of their length are lined with a blue brick invert and a cast- 
iron roof ; it is believed that by this means both noise and 
vibration will be effectively diminished. The tunnels are 
lighted throughout from a source independent of the power 
supply, and the stations are provided with gas lighting for 
use in case of emergency—two features which are of the 
utmost importance in case of accident. Moreover, prac- 
tically. all the underground structures are fireproof, and 


e 


there is а conorete gangway between the rails through the 
tunnels, Р 
(To be continued.) 


ENGINEERING STANDARDS COMMITTEE: 
ELECTRICAL CONFERENCE. na 


WE are informed that arrangements have been concluded 
to hold a conference of consulting engineers to large 
power schemes, and electrical manufacturers, to meet the 
members of the Committee dealing with the question of 
standardising generators, motors and transformers at 2 p.m. 
on Tuesday and Wednesday, January 26th and 27th, in the 
theatre of the Institution of Civil Engineers, Great George 
Street, Westminster, 

The above Sub-Committee has, for a long time, been 
hard at work upon the question of the standard rating of 
electrical machinery. It has issued several carefully 
drawn up circulars to the manufacturers, the replies to which 
have been collated and very fully discussed, and these have 
proved of the greatest assistance to the Sub-Committee in 
the difficult task which it has in hand. Certain questions, 
however, relating to the standardisation of direct and alter- 
niting current motors have lately arisen, upon which great 
diversity of opinion appears to exist,as evidenced by the 
replies received. The Sub-Committee, after carefully con- 
sidering the replies sent in, came to the conclusion that the 
most practical course of action, and that best calculated 


. to lead to the most satisfactory results to all concerned, would 


be to confer with the leading consulting engineers and manu- 
facturers and investigate to the fullest extent the different 
points at issue. 

In view of the criticisms which have arisen as to the 
wisdom of adopting 25 and 50 periods per second ав the 
standard frequencies, the Sub-Committee on Generators, 
Motors and Transformers, has also deemed it advisable to 
invite the consulting engineers and those interested in large 
power schemes to be present at this conference, and to discuss 
this very important question of standard frequencies with 
them. It is to be hoped that this conference will be well 
attended by representative men, with the result that, by 
carefully discussing these difficult questions in detail and 
from every point of view, the best interests of standardisa- 
tion may be advanced by a distinct and substantial step. 

The Council of the Institution of Civil Engineers has: 
nominated its president, Sir ‘William Henry White, to fill 
the place of the late Sir Frederick Bramwell as one of the 
representatives of that Institution on the Engineering Stan- 
dards Committee. 


be PE —— 
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LLovp's PackiNG WAREHOUSE v. VERITYS, LTD. 


Іх the King's Bench Division of, the High Court on 15th inst., Mr 
Jastice Jelf resumed the hearing of this action which was commenced 
at Manchester (see ELECTRICAL Review, November 27th, 1903). 
The case for the plaintiffs was, that by letters which passed between 
the parties from October, 1901, to January, 1902, the plaintiffs 
agreed to buy, and the defondants to supply, certain electrical gene- 
rating plant for £1,187. It was & oondition of the contract that 
the plant should be capable of dealing with the maximum load 
required by the plaintiffs motors and machinery, and should pro- 
dace sufficient power to satisfactorily run the wholeof the plaintiffs’ 
motors and machinery then installed, or to be installed, at their 
works. The power was to be produced at a cost not exceeding 1d. 
per unit. The plant was supplied, and the plaintiffs paid £890 153. 
on account. They found, however, that the plant was not in accord- 
ance with the conditions, and was incapable of dealing with the 
maximum load of the motors, end would not produce sufficient 
power to satisfactorily run them. They, therefore, rejected the 
plant, and asked the defendants to remove it. They claimed by this 
action for the return of the money paid for the plant, and also asked 
for damages for increased cost of plant and production. 

The defence was а denial that the defendants agreed to the con- 
ditions alleged, and they said that it was ап express condition that 
the plant should be capable of producing 51 Kw. from the dynamo, 
and that this condition was fulfilled. They denied that the plaintiffs 
made known to them that the plant was needed to produce sufficient 
power to satisfactorily run the motors, and counterclaimed for extra 
work and materials supplied. ; . 
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Mr. Pickford,” K.C., and Mr.’London! represented "ithe plaintiffs ; 
and Mr. Horridge, K. O., and Mr. Acton the defendants. 

Mr. T. E. Wnavrn, of Manchester, electrical inspector for the 
insurance company with whom the plaintiffs’ motors were insured, 
said he had the plaintiffs’ works on three specific осса- 
sions, and he found the motors generally in order. He found no 
trace of neglect by the men who were using them for the work. 

. Mr. C. H. WonprisaHAM, electrical engineer to the Admiralty, 
paid he was called in by the plaintiff company at the end of 1902 
in consequence of the generating plant supplied by the defendant 
company not working satisfactorily. Whenhe examined the installa- 
tion he found no trace of negligent use of the motors by the 
plaintiffs workmen. In the course of a good deal of technical 
evidence which the witness gave, he stated that, by increasing the 
speed of the motor, more work was done than if the motor were 
running slower. The sawing plant which was installed at Lloyd's 


required a varying amount of energy. Each individual machine 


would require power varying according to whether the saw was 
rising or falling, cutting or not cutting. With a number of different 
machines performing different cycles of work in different periods, 
they would get a period of heavy load on different machines, some- 
times synchro g and sometimes not. If they did not syn- 
chronise, the tendency would be to equalise the load, and when they 
did synchronise, they made the irregularity of the load on an 
individual machine greater. In the report which he made follow- 
ing his inspection, he criticised the average which Messrs. Verity 
adopted as the standard load. A gas engine was not capable óf 
working at its full horse-power continuously and efficiently. If 
they attempted to work a gas engine of the type of the plaintiffs, 
continuously at its full power, that was to say, exploding every 
cycle, it would become too hot. It should miss once in every seven 
or eight cycles. When the full possible horse-power was 100, it 
should not be worked above 75; and a 75 н.р. would just do the 
51 Board of Trade units per hour. ` 

The hearing was again adjourned, and his LORDSHIP expressed 
E шаш that, if possible, the case should be finished at Man- 

T. 


Esoorr v. NEWPORT ConBPORATION. 


JUDGMENT in this case was delivered on T'uesday last week. Mr. | 


Escott had brought an action against the Corporation in reference to 
a pole erected for electric tramway purposes, which penetrated the 
ground in front of his premises, Honour Judge Owen gave 
judgment for plaintiff, but issued no mandatory injunction, leaving 
plaintiff to decide whether to claim for damages or for an injunc- 
tion. The Corporation appealed against this judgment, and the 
Western Mail states that the Lord Chief Justice said that the 
Corporation һай a right, under their statutory powers, to do what 
had been done, and the appeal must be allowed. Lord Justice Wills 
was absent, on account of a cold, but sent a written judgment con- 
curring. Lord Justice Kennedy also concurred. 


City or Lonpow ELEOTRIC Ілантіно Co v. NoBBS. 


Ix the City of London Court on Tuesday, before Judge Lumley 
Smith, K. C., the City of Lop don Electric Lighting Oo., Ltd., sued 
Messrs. John Nobbs & Son, tailors, 77, Finsbury Pavement, E. C., 
for £1 168. 6d. for electric current supplied to Messers. Friend & Co., 
one of their tenants in the same building, upon a guarantee signed 
by the defendants. 

Mr. Јони Nosss, the defendant, said that the guarantee was 
signed by his son (who was his partner) without his authority or 
knowledge. His daughter-in-law had invested a little money in 
the business of Messrs. Friend & Co. 

The PramTIFFS said that they thought they were quite safe in 
taking a guarantee from the defendants, seeing that they were the 
landlords of the whole building. 

Judge Гомгвт Surre, K. C., said it was not within the ordinary 
authority of a partner in а tailor's business to make his firm 
liable for electric light. There would be judgment for the 
defendant, but without costas. 


KNIGHT v. [зш or WioHr ErnECTBIO LIGHT AND POWER Co. 


Мв. Josticg Joyce, on Wednesday, gave judgment in this vibration 
case, wbich has already been reported. He granted an injunction 
during the continuance of plaintiff's lease. The judgment will 
appear in our next issue. 


NATIONAL TELEPHONE Co. v. SAMUEL. 


"Tuis case came before а Divisional Court of King's Bench, com- 
posed of Justices. Wills and Kennedy, on Monday on an appeal by 
the plaintiffs against a decision of the Deputy Judge of the Mary- 
lebone County Court, who had entered judgment for the defendant 
on the finding of a jury. : 
It appeared from the statement of Mr. Rostron, for the 
appellante that the action was brought by plaintiffs against 
the defendant, Mr. H. Samuel, of Cleveland Square, to recover 
one year's rent of a telephone, &c., due in January, 1903, under 
а written agreement, which provided that the defendant should 
hire from the company a telephone, with a right to communicate 
with the other subscribers free of charge. The rent he was to pay, 
in advance, was £10 5s. a year for five years, the contract being 
dated January 3rd, 1900. By it it was provided that the company 
should maintain the telephone in good working order. Forthe first 
two years all went well, and the defendant paid his subscription at 
the teginning of 1901 and 1902, but in 1903 he refused to pay, and 
the company summoned him in the County Court. The defence 
raised was that the telephone instrament and line was not main- 
tained in good working order as agreed, and defendant claimed that 
he had received no consideration from the agreement, and as 


point of view of particular industries. 


plaintiffs had failed to perform their part of it, he asked that it 
might be rescinded. At the trial defendant gave evidence that in 
1902 the service was very bad, and that the machine would not 
work for weeks. A friend of his also gave evidence, and in the 
result the jury stopped the case, and found a verdict for the 
defendant on all points. Thereupon, the judge made an order 
rescinding the contract, being of opinion that the plaintiffs had not 
supplied a reasonably efficient service. The learned counsel said 
that the judge should not have done this, as it had not been shown 
that there was a total failure of the service. In order to justify that 
decision, there would have to be а finding of the jury, not only 
that thecompany had failed to keep the instrument in good work- 
ing order, and to supply a service, but that they had acted so as to 
show an intention to repudiate, or abandon, or refuse to perform the 
contract. That was not suggested from beginning to end of the 
case. Е 

Mr. NIELD, for the defendant, contended that the verdict of the 
jury, and the judgment of the County Court judge, should be 
affirmed. Unless the defendant was entited to the remedy which 
the County Court Judge gave him, he must go on paying forthe 
machine which was a total failure for the last six weeks of 1902. 

In the result, Mr. Justice WII Ts said he was of opinion that the 
appeal must be dismissed. He did not think that any jury would 
hesitate to find that such а service as this, which it had been 
admitted had to be remedied over and over again in 1902, and 
which at length broke down in. November, so that it was no use 
attempting to use it further, showed that the company did not 
intend to perform their part of the bargain, and to give & reason- 
ably efficient service. He thought the County Court Judge was 
right in rescinding the contract. _ 

Mr. Justice KrNNED;Y, in the course of concurring, said there was 
no doubt the real thing being fought out here was the question 
whether the subscriber was bound to pay in advance his subscription 
forthe year 1903 and be bound for the future. That was what he 
was contesting—not damages for the past year or a return of his 
subecription. The jury must be taken to have found that he was 
really not getting a telephone service at all in any proper sense of 
the word—not that there was a want of care in keeping up the 
communication, not merely that there were some breakdowns not 
repaired with reasonable despatch ; but that the subscriber was not 
getting that which was the heart and substance of the contract, 
namely, that he should, subject to certain temporary misfortunes, 
get а telephone service. The subscriber was not getting it, and the 
jury meant so to find. If the jury were right in finding there was 
that which amounted to an exoneration and discharge of the obliga- 
tion of the subscriber, the learned judge was right in. rescinding 
the contract. 

Leave to appeal further was*asked for, but the Court refused to 
grant 16, / 


BUSINESS NOTES. 


Book Notices.— Technics: A Magazine for Technical 
Students. London: George Newnes. Monthly 9d.— No. 1 of this 
new publication is before us, and, coming at a time when the 
subject of technical education is in the forefront among public 
questions, it is likely to recéive considerable support. Quite 
fittingly, Lord Kelvin is selected for the frontispiece, though we 
must confess that we do not care much for the lately adopted style 
of magazine portraiture; which overweights a small page with too 
large and heavy a picture of a head, and gives practically that and 
nothing more. The articles in the January number which are of 
interest to the electrical student are these :—'' Charlottenburg," the 
Berlin Technical High School, by Prof. W. E. Dalby; ' Radium," 
by E. Edser; Elementary Technical Education,” by Sir W. H. 
White; but the chief among them all is a ten-page article on The 
Oontinuous-Current Dynamo," by Mr. H. M. Hobart, with whose 
valuable contributions to the ELECTRICAL. Review on kindred 
matters our readers are familiar. Technics has personal columns, 
an “ Answers to Queries section, pages devoted to the month's pro- 
gress of science and technology, and the now indispensable com- 
petitions arrangements have been made. It occurs to us that the 
editor will require to exercise much discretion if he is to put enough 
in each issue to appeal to every individual class of student, and not 
overdo one section at the expense of another. We wish him and 
the publishers success. 

Index of the Technical Press.—The appearance of No. 1 of Vol. ITI. 
prompts us to call attention again to this excellent index. Its 
operations cover all branches of engineering and all the engineering 
journale, while it is kept close up to date, references up to December 
12th, 1903, appearing in the January issue. Tae references are very 
brief, but the originals are filed, and a cutting containing any 
desired article can be obtained from the publishers immediately ; 
moreover, every reference includes an order number, decimal 
classification number, and indications of the length of the article 
and the price of the cutting. Each issue is also provided with a 
key index. The London office is 11, Queen Victoria Street, E. C. 

Protection and Industry. By various writers. London: Metheun 
and Co. 1s. 6d. net.— The contents of this book consist of articles 
which have appeared in the Manchester Guardian from the pen of 
eleven different writers who have dealt with the subject from the 
The authors аге :—Bir Swire 
Smith, Mr. Walter Runciman, M.P., Messrs. Hugh Bell, 8. G. 
Hobson, Arthur Wadham, Prof. James Long, Mr. Elijah Helm, 
M.A., Sir Charles McLaren, M.P., Messrs. William Burton, Alfred 
Mond, and A City Editor." They unanimously declare in favour 
of free trade. The Machinery and Engineering Trades are the 
subject of Mr. Wadham's comments. Mr. Hugb Bell discusses the 
interests of the Iron and Steel Trades; Mr. S. G. Hobson deals 
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with the "Hardware and Allied Trades,” and Mr. Alfred Mond 
with “The Chemical Industries." The general conclusion is 
summed up thus:—'' The battle is to the skilful more than to the 
protected.” 

Willing's Press Guide, 1904. London: Jas. Willing, jun., Ltd., 
125, Strand.—This is the 31st year of publication of this serviceable 
shilling Press directory. Its alphabetical section is ite strong point, 
though the classified and geograpbical sections are also useful. It 

-can justly lay claim to compactness, and for business men it is a 
convenient guide to all sections of the Press. 

HozelUs Annual for 1904. London: Hazell, Watson & Viney, 
Ltd.—This is the 19th yearly iesue of this excellent publication. It 
is edited by Mr. W. Palmer, B A., and it is a cyclopmdic record of 
men and topics revised to December 31st, 1903. There isa summary 
of electrical events in the '' Scientific " section, and some reference 
to electrical undertakings appears under Engineering.” Asa work 
of reference, Harell's needs no commendation at this date. 

" Die Drahtlose Telegraphie in ihrer Verwendung für nautische 
Zweeke, by Dr. R. Blochmann. Leipzig: В. G. Teubner. 60 pfg. 


MotorPriven Embossing Presses.—Mesars.. Palmer 
and Co., of 42, Castle Street, Hast, Oxford Circus, W., have received 
instructions from the British and Foreign Blind Association of 
Great Portland Street, W., for an installation of alternating- 
current motors to drive six Furnival embossing presses. These 
presses are to be used for embossing in "Braille type” on damp 
paper, the Association’s well-known publications for the blind. As 
an accessory to the above installation, Messrs. Palmer & Co. are 
. constructing a novel electrically-driven steam per-drying 
apparatus. The damp sheets of paper, after they leave the Furnival 
embossing presses, are placed on small wire trays attached to an 
endless conveyor chain paesing over about 150 ft of steam-heated 
pipes in а specially constructed chamber. The sheets of paper 
when dry are then removed from the machine and ready for binding. 
It is calculated that tbis machine will have an output of 1,000 dry 
Sheets per eight-hour day, and will accomplish in 15 minutes the 
drying of sheets which had previously occupied two days. The 
whole of the apparatus has been designed, and is being specially 
made to suit the unique system of books and literature as provided 
by this Association, for the education and advancement of the 
blind. Messrs. Palmer & Co. have been busy with many other 


important works, and amongst the orders recently secured is the 


complete equipment of the studios and works of Messrs. Photolinol, 
Ltd., of Holland Park; “Adamson lights" being used in the 
studios and motor-driven photo-printing machines in the works. 


Burnand Transformers for Tasmania.—The Burnand 
Transformer Co., Ltd., 6, Oxford Street, Regent Road, Salford, have 
just completed delivery of a large order for transformers for 
Launceston, ania, comprising approximately 100 transformers 
with a total capacity of 1,450 xw. These transformers bave all been 
tested and passed by Prof. Fleming without a single rejection. 


Copper Castings.—Messrs. J. Tylor & Sons, Ltd., of 
2, Newgate Street, Е C., have drawn our attention to the excellent 
resulte which they are obtaining in connection with copper castings 
for electrical purposes. In proof of this, they have forwarded a 
copy of a certificate emanating from the Westminster Electrical 
Testing Laboratory, relating to tests for specific resistivity carried 
out on two samples of metal castings recently, with the following 
results:— . ў 


Sample No.1. Sample No. 2. 
Resistance of a centimetre oube . 1:888 microhms 1:886 microhms 
Specifio resistivity (copper 1°0).. РУ 1:110 11 
Percentage conductivity (copper 10075) 90:08^, 900195 


Temperature, 60 Е. 
These results are certainly remarkably good, and, having regard 
to the important applications of copper castings in electrical switch- 
gear, &c., they will doubtless be of interest to our readers. 


Motors in Saw-Mills.—Electric saw-mills have been 
established at Close, Newcastie-on-Tyne, by Messrs. John Herring 
and Co. All the machinery is driven by motors. 


The British Electric Car Co., Ltd.— The creditors of 
this company held an adjourned meeting on Thursday last week at 
the Mosley Hotel, SIanchester, Mr. J. F. Wild, the liquidator, pre- 
siding. The statement of affairs was considered, and the chairman, in 
referring to the position of thecompany, said that the business during 
his appointment had inclined him to the opinion that there would 
be no further loss—in fact, it was likely to improve. The creditors’ 
committee recommended that negotiations be entered into for the 
sale of the business as a going concern on such a basis as may be 
agreed between the receiver and manager and the committee. 
After some discussion. the committee’s resolution was carried. 


Annual Dinner.—The seventh annual dinner of the 
North Staffordsbire Railway electrical staff was held at Stoke-on- 
Trenton the 7th inst., the superintendent, Mr. Andrew F. Rock, 
presiding. ‘ 


Exports of Electrical Machinery,—The last month of 
1903 has the largest total to its credit as regards the exports of 
electrical machinery, a total of £43,240 being recorded, bringing up 
the aggregate for the whole of the past year to £437,410. 


Colliery Plant.—An order has been placed by the 
Ashington Coal Co. with the British Westinghouse Co. for a motor- 
generating set, consisting of a three-phase induction motor, driving 
а direct-current generator. The motor wil run on a 40-period 
circuit at 480—500 volts, and 575 r.p.m., driving by direct connection 
the dynamo which, at 480—500 volta, will have a rated output of 
200 кэ. 


Catalogues and Calendars.—From W. T. HENLEY’s 
TELEGRAPH Works Co., Lro., we have received a wall calendar of the 
changeable last-for-ever description. The walls of many an elec- 
trical engineer's office will be adorned for some time to come with 
one of these useful date references. N 

A new pamphlet (No. 163) has been issued by the BRITISH 
шна Co. devoted to the Edison incandescent 

р. ү 
Messrs. W. H. WIL LOOX & Co., Lro., of Southwark Street, S. E., 
have sent us one of their 1904 hanging date remembrancers. 

The Morris Сонен Co., Lip. (who have taken over the busi- 
ness of the late Morris Cohen, of 132, Kirkgate, Leeds, from the 
executors) have published a new list of their screws, bolts, and nuts 
(both Standard Whitworth and British Association threads), elec- 
trical terminals and binders, and a variety of other specialities of 
similar char , which they are manufacturing at their factory at 
Vulcan Works, Alfred Street, Leeds, which is equipped with every 
description of the latest types of automatic machinery. Special 
arrangements have been made to deal with motor-car requirements. 
ee of the catalogue may be obtained by the trade upon appli- 
cation. 

From the Lion Врвімо Co., of Oldbury, we have received cir- 
culars of their spiral, volute, scroll and fiat s The company 
are represented in London by Mr. Sydney Smith, of 215, 8t. John 
Street, E. C. 

We have received from the FULLER-WENSTBROM ELECTEICAL Manu- 
FACTUBING Co., of 110, Cannon Street, E. O., a handy -blotter with 
diary attached, including an insurance coupon against railway, tram- 
way and cab accidente to the tune of a maximum of £1,000. 

Мевѕвв PLUTTE, SOHERLE & Оо,, of 18 and 19, Qaeenhithe, E. C., 
who are London representatives for Messrs. Schmahl & Schulz, of 
Barmen, have issued a 16-page illastrated list of their lampholders, 
tumbler-switches, cut-outs, ceiling roses, counter-weight fittings, 
fueeboards, ball and spider fittings, and other specialities for 
electric lighting work. 

Мүвввв. CLARKE, CHAPMAN & Co., Lro., of Victoria Works, 
Gateshead-on-T y ne, have placed in our hands а copy of their latest 
catalogue of electrical machinery, which is arranged so that new 
sheets may be easily added as issued. Excellent pictures 
of their many classes of electrical plant appear, also very clear 
dimensional drawings with tabulated data respecting outputs and 
prices. Multipolar dynamos, semi-enclosed and open type motors, 
enclosed weather proof type с.с. motors, d os with combined 
bedplates ready for direct coupling to engines, high-speed vertical 
3 enclosed steam engines, condensing and non-condensing, 
single-cylinder vertical, and open type compound engines, com- 
bined open type engines and multipolar dynamos for ship lighting. 
A section of special importance is that containing some excellent 
views of the Clarke-Ohapman electric winches for shipyard service 
and Admiralty boat aud coal-hoisting, also electric windlasses, 
winding engines, and anchor capstans. Some pages are devoted to 
showing and particularising the varioustypes of electric projectors 
which are made at the Victoria Works, and among the other lines 
represented may be mentioned electric works locomotives, tram- 
way controllers, Admiralty power board, launch motors, and port- 
able electric drills for workshop and shipyard use. Great care has 
been bestowed upon the tion of the numerous photographic 
reproductions with which the lists are illustrated. 

A new pamphlet has been brought out by the EMPIRE ROLLER 
BzanINGS Co., Lrp., describing a special new series of the Empire 
roller bearers for shafting. 


Trade Announcements,—Meesrs. Robinson & Horsfall, 
consulting electrical engineers, have removed to more convenient 
offices at 18, Castle Street, Liverpool. 

The British Electrical Trade Supply and Bitumen Co. have opened 
offices at 20, Bucklersbury, E. C., to which address all correspondence 
should be sent. The company's works are at Deptford, and they are 
open t supply bitumen, box ‘compound, insulating varnishes, oils, 
grease, waxes, paints, and bitumen, boilers, troughing, tiles, &c., for 
cable work. We are asked to state that their name in the Universal 
Electrical Directory” should read as given above, and not The 
Electrical Trade S ipply and Bitumen Co., as printed. 

The British Westinghouse Co. announce that they are now in а 
position to receive visitors at their new office at Market Place 
Buildings, Sheffield, which has hitherto been used only for corre- 
spondence. This office is їй charge of Mr. C. A. Slater. | 

The Stirling Co., of Manchester, the original manufacturers of 
the Stirling boiler, announce that they have now opened a London 
office at 53, Victoria Street, Westminster, S.W. This new arrange- 
ment will enable them to deal more efficiently with their London 
and South of England business in water-tube boilers. This oflice 
will be under the charge of Mr. G. Graham. The head office will 
still be at 53, Deansgate Arcade, Manchester. 

Mr. Alexander Ritchie has retired from the board of Messrs. 
McDowall, Steven & Co., Ltd., with whose London business he has 
been identified for 30 years and more. He is shortly to open 
extensive showrooms at Castle Paynard Wharf, 12 and 13, Upper 
Thames Street, E.C., as Alexander Ritchie & Co., ironfounders and 
hardware merchants; but until the completion of these new 
premises, offices and showrooms have been secured at 44, Upper 
Thames Street, Ю.С. 


The Schuler-Lahmeyer Motors.—The Lahmeyer Elec- 
trical Co., Ltd., announce that they have taken over the sale, for 
this country, of the Ferranti-Schuler alternating current single- 
phase motor (pending permanent settlement), which is specially 
adapted for lift and crane work. The Lahmeyer Co. has for some 
time owned the Continental patents, and has manufactured а good 
many of these motors for the Continent. 
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Bankruptcy Proceedings.—At the Dudley County 
Court on Monday, J. W. M. Storr, electrical engineer, Dudley, 
appeared before Mr. Registrar Young for public examination. 
Debtors liabilities were £319, and his assets nil. The examination 
was adjourned. 


Dissolutions and Liquidations.—A petition to wind 
up the Elmore Trust, Ltd., isto be heard in London on January 
26th. | 

The Rangoon Electric Construction Syndicate is to wind up 
voluntarily, with Mr. F. О. Ridley, 3, Prince's Street, Storey's Gate, 
S.W., as liquidator. ij 

A meeting of the Electric Lamp Supply Co. is to be held at 
31—34, Basinghall Street, E.C., on February 18th to hear an 
account of the winding up from the liquidator (Mr. A. M. Day). 

Messrs. О. Hopkinson, B. Hopkinson and E. Talbot (Hopkinsons 
and Talbot, consulting engineers, Manchester and Victoria Street, 
S. W.), have dissolved partnership. Mr. C. Hopkinson will continue 
the practice at Manchester in his own name, and Mr. Talbot will, 
in partnership with Mr. A. D. Stevenson, continue the Westminster 
practice under the style of Talbot & Stevenson. 

The Auxiliary and Light Railways and Tramways Co., Ltd, is 
winding up voluntarily, with Mr. F. G. A. Hitchcock, of 20, Victoria 
Street, S. W., as liquidator. Oreditors should send particulars of 
their debts to him by March 3rd. | 


Electrical Time Service.—It is regrettable that а 
greater amount of attention has not been given to the ques- 
tion of electric time service, for the progress of this country 
in that direction is quite behind that of other countries. It is 
between four and five years ago that Mr. F. Hope-Jones, in his 
paper read before the Institution of Electrical Engineers in London, 
asked thatthe matter should be treated seriously as a branch— 
though no doubt a small one—of the profession, but the considera- 
tion that was then bestowed upon the subject has not been followed 
with any very great recognition of the benefits of uniform and 
accurate time. The Synchronome Co., of 32 and 34, Clerkenwell 
Road, E.C., which works under the Hope-Jones patents, has had its 
system adopted in about a dozen large engineering works, half a 
dozen electrical factories, the same number of public institutions 
and various printing establishments, schools, stores and factories in 
different parts of the kingdom, and those who wish to find out 
where the Hope-Jones system is in operation for their inspection 
can obtain a copy of a list which the Synchronome Oo. has in circu- 
lation, giving the number of dials in use in each installation. The 
full details of the system, with numerous diagrams and other illus- 
trations, are given in the company’s 30 pp. catalogue, copies of 
which may be procured by applying to the address given above. 


A Necessary Preeaution,—1t is reported that there has 
been some friction at the Westinghouse works at Trafford Park, 
owing to a vaccination order which was issued because of the 
importation of small-pox from Hyde. 


LIGHTING AND POWER NOTES. 


Aston.—The T.C. has decided to extend the E. L. mains, 
at & cost of £2,595. 


Beccles.— The Sonthern District Electricity Corpora- 
tion has notified the T.C. that it will not proceed with a prov. order 
this year for the lighting of the Council's area by electricity. 


Bridgnorth.—Both the T.C. and the R.D.C. have 
decided to oppose the Shropshire and Worcestershire Electric 
Power Co.'s application for & prov. order for electric lighting in 
their areas. 


Broonisgrove.—The U.D.C. has resolved not to assent 
to the North Worcestershire E.L. order, in order to obtain a clause 
to purchase the undertaking within a certain period, and other 
concessions. 


Brislington.—The P.C. has resolved to recommend the 
U.D.C. to oppose the Keynsham E.L. order unless it is excepted 
from the provisions of the order. 


Broxburn and Uphall.—The Bathgate District Com- 
mittee has decided to light Broxburn and Uphall with electricity. 
Two schemes have been submitted, one costing £804, and the other 
4360. 


Burslem.— The Tunstall U. D. C. has approached the T.C. 
with а view to Burslem supplying electricity in ite district. It was 
recommended that the engineer be instructed to prepare two 
schemes, one for supply ing electric light for Burslem and Tunstall, 
and the other for Burslem alone. 


Burton.—On the recommendation of the Gas and Elec- 


tricity Committee, the T.C. has resolved to apply for a loan of 
£33,477 for extensions, &c. 


Canterbury.—After March 31st next the price of energy 
bas been fixed as follows:—Lighting, flat rate, 51. per unit, or 
on the maximum demand system, 7d. per unit for any number of 
unite up to the equivalent of 100 hours per quarter, and 2d. after- 
wards; for power, 3d. per unit, with discounts, 


Devonport.—An agreement has been signed between the 
Corporation Electric Power Committee and the Plymouth, Stone- 
house, and District Tramways Co. for a supply of energy. 


Dorchester.—The recommendation by the E.L. Com- 
mittee, that application be made to the L.G B. to sanction a loan for 
carrying out the scheme of electric lighting, has been defeated by a 
majority of two votes. The matter has been referred back to the 
Committee for further consideration, with the object of giving an 
outside company the opportunity of coming in to carry out a 
scheme. | 


i 
Dublin.—The Board of Works has approved of the 
arrangements entered into by the Corporation for the supply of 
electricity to the State apartments at Dublin Castle. About 3,000 
lights are required. 


East Molesey.—The U.D.C. has sealed an agreement 
with Messrs. Edmundson's for the supply of energy in ite district. 


Edinburgh. — The E.L. Committee of the Т.С. has 
recommended the provision of additional plant for the McDonald 
Road station at an estimated cost of about £9,000. | 


Farnham.—Replying to a communication from the 
B. of T., inquiring what steps the U.D.C. proposed to take to carry 
out its prov. order, the U.D.C. intimates that it does not intend to 
carry out the order at present. 


Finchley.—The greater portion of the Main North Road 
has been equipped by the Council with Nernst lamps. 


Foots Cray.—On the 20th inst. а meeting of the rate- 
payers of the U.D. was held in the Public Hall at Sidcup to decide 
whether to proceed with the prov. order obtained by the P. C., or to 
enter into & contract with the Bexley U.D.O. or the Woolwich B.C. 
for a supply of energy in bulk, and to consider proposals for erecting 
а power station within the U. D. 


France.—A 60,000-н.р, electric-power plant has been 
decided upon at Saint Ouen, on the Seine. It is stated that 
Brown-Boveri-Parsons steam turbine sets of large н.р. are to be 
installed. 


Gainsborough.—The Council has resolved to apply to 
the B. of T. for а prov. order for E. L. 


Hetton-le-Hole.—The U.D.C. has been asked by the 
Sunderland and District Tramway Co., to grant its consent to the 
electric lighting of the district by thecompany. А deputation, after 
considering а similar application from the British Electric Traction 
Co., decided to lodge no objection against the Sunderland and Dis- 
trict Tramway Co.'s application. 


Houghton-le-Spring. — The U.D.C. has given its 
consent to the application of the Sunderland and District Tramway 
Co. for a prov. E. L. order. 

Hove.—The T.C. has informed the Hove Electric. 
Lighting Oo., Ltd., that its charges for energy are excessive, and 
that the time has arrived for a material reduction in the price. 


The L. G. B. has sanctioned the loan for the Aldrington E. L. 
scheme. ' 


Jamalpur.— The East Indian Railway Co. are adopting 


‚ electricity in place of steam at their large works in this town, the 


scheme being carried out under the direction of Mr. T. R. Browne. 
According to our contemporary, The Indian Municipal Engineer, 
three Belliss-Holmes 110-kw. three-phase alternators working at 
220 volts are in operation. Electric cranes are being generally 
adopted throughout the works, the overhead traveller in the erect- 
ing shop having a lifting capacity of 30 tons; p.c. arc lamps are 
installed in all the shops, and for this purpose the three-phase 
current is converted in а motor-generator. 


Kearsley.—The U.D.C. has decided to ask the Farn- 
worth U.D.C. upon wbat terms it will be prepared to take over 
the Kearsley E.L. Order for a period of 18 or 19 years. 


Leeds.—The Corporation is seeking powers to take over 
electricity undertakings outside the city, and to supply energy to local 
authorities and companies owning or running light railways or tram- 
ways, electrically equipped, within or beyond the city. This clause 
the Yorkshire Electric Power Co. opposes, as trenching on the 
powers already granted to them, and it also resents the proposal to 
prohibit the placing of any electric cables in any street in the city, 
except with the consent of the Corporation. The company has 
engaged counsel to oppose the Bill unless the clauses are considerably 
moditied. 


Llangollen,—A company, entitled the Llangollen and 
District Electric Light апа Power Co., Ltd., has been formed, with 


a capital of £6,000, to carry out a scheme for the lighting of the 
town. 


Masselburgh.—The agreement between the National 
Electric Construction Co. and the T.C. in connection with the elec- 
tric lighting and tramways in the burgh has been signed. 

Nairn.—Messrs. Crompton & Co. have declined to enter 
into negotiations with the T.C. in regard to its prov. order. 

The Council has now unanimously agreed to enter into negotia- 
tions with the National Electric Construction Co. and also with 
Messrs. Edmundsons, Ltd. 

The Lothians.—The Mid-Lothian C.C. has unanimously 
resolved to oppose the Lothians Electric Power Co.'s Bill, 


(Conti. ved on page 148.) 
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THE CONGRESS OF THE HOUILLE BLANCHE. 


By MARCEL BLOCH, Ingénieur Civil. 


THE writer takes the opportunity, on the strength of а 
recent personal inspection of the works already described 
under this head,* for referring to the valuable experience 
gained in the operation of mountain plants, and summing up 
by quoting Mr. Bergés' personal opinion in the matter 
before proceeding to describe the largest electrical works 
afterwards inspected, to which must be attributed most of 
the fame of this country (France) as a water-power producer. 

Mr. Bergés states, with reference to these high heads of 
water, that he would have no objection to utilising falls of 
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certain periods of the year. Мо large towns are to be found 
in the area which we are dealing with, and in consequence 
the distribution of power takes place on a rather limited 
scale and in small quantities. Grenoble, the only centre of 
importance, is situated some 11 kilometres from the Lancey 
Falls, but there are several installations afterwards referred 
to, nearer Grenoble, on the River Drac, which will be 
described in some detail, as they present some points of con- 
siderable interest. 

Grenoble was the headquarters of the Congress, in view of 
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Ба. 1. —INTERIOR OF CHANP STATION. 


from 1,200 to 1,700 metres head. It appears that the 


difficulty is not во much in the height of the fall or the 
nature cf the water, as in the regularisation of the flow, 
which is extremely variable, owing to the inconstancy of the 
snowfall and the irregularity of the seasons during which the 
snow is melted and the flow from glaciers occurs, which con- 
tribute to mountain streams their uncertain character. Mr. 
Bergés has formulated elaborate plans also for the utilisation 
of some mountain lakes, which will allow a good regulation 
of the flow to be effected. 

Our readers should present to themselves an idea of the 
surrounding country, which is mostly agricultural and difficult 
of access, communication being completely suspended during 


* ELECTBIOAL Review, Vol. 53, рр. 402 and 505. 


its central position for this class of installations, and several 
visita were made to the Drac River plants. The city of 
Grenoble is lighted by the municipality, which owns the gas- 
works, and it will be apparent that considerable obstacles 
were placed in the path of those who sought to light the 
city by electricity. Certain installations on the Drac River, 
however, are to be adapted for this purpose. The Drac River 
is a very good example of an Alpine stream, with its 
torrential currents dwindling to almost nothing when the 
winter season puts an end to the melting of the snows. It 
has a number of large modern generating stations on its 
banks, which were mainly designed for electro-chemical 
iudustries, notably the production of calcium carbide. 
Owing to the severe competition in the calcium carbide 


trade, the production became unremunerative, and many 
F 


140 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,965, January 22, 1904. 


stations were obliged to close their doors. The remainder 
were formed into а strong trust, which controla the French 
market, and, as а consequence, other stations were shut down 
to limit the supply in accordance with the demand. It will 
be remembered that great hopes were entertained of the 
trade some few years ago, but the demand for the carbide 
never came up to expectations. In fact, in France alone, 
there is enongh machinery actually laid down to supply 


Fic, 2—СНАМР: EXTERIOR OF WORKS. 


the demands of the market ten times over! Owing to 
American competition, the export trade never became of any 
value. 

The Champ installation was, among others, designed for 
electro-chemical industry, but was subsequently changed ғо 
that it now supplies a district called Fure et Morge, from 
the names of two small tributaries. An inside view of the 
Champ station, on the River Drac, which joins the river at 
Grenoble, is shown in fig. 1, and an outside view (fig. 2) 
shows the nature of the hydraulic works and the building 
itself. Near the station is to be seen the stand pipe for pre- 
venting water recoil on the conduits. This feature is to be 
observed on most French and Swiss installations. 

A second installation on the Drac is the Avignonet 
station, with a head of 23 m. and with a volume of flow of 
40 cb, m. It distributes motive power and lighting to the 
small valleys in the vicinity. 

The Avignonet hydraulic plant is of special interest: 
though situated on the same river as the Champ station, 
their disposition is very different. 'The Drac River at 
Champ is a broad and shallow stream, which necessitates 


Fic. 4.—TRANSFORMER STATION, AND 26,000-vorLT Ling. 


the construction of a long retaining dam across the valley, 
of great length, and the height is correspondingly small. 
The river at Avignonet presents quite а different aspect, 
being situated in a narrow gorge, and in consequence the 
dam (fig. 3) is a very solid structure, reaching to a great 
height between the banks. Ав will be anticipated from a 
glance at the illustration, great difficulty was encountered in 
the construction, due to the necessity for diverting the flow 


of the river, This was done by substituting for the river 
bed & temporary discharge canal drilled through the rocky 
bank, as can be seen by reference to the figures. 

Avignonet station is a typical high-pressure station 
for the transmission of energy and for lighting. The 
chief characteristic of the station is in the generators, 
which аге wound for the terminal pressure of 26,000 
volts. The construction and design of these machines does 
great honour to the Creusot Works, which is, as is well 
known, the largest iron foundry on the Continent. This 
firm made a very successful departure of its own, after 
having represented in France for some time the Ganz and 
Thury interests. 

Electric traction in the neighbourhood has been developed 
by the installation at St. Georges de Commiers de la Mure, 
which is at present fitted for experimental purposes with a 
Thury p.c. locomotive running on the three-wire system 
under 2,400 volts. This installation is similar to that of 
the Grenoble—Chapareillan tramway previously referred to, 
except that the voltage is doubled. This, however, is cut in 
two by using two motors always in series between the outside 


Fig. 3.—HEAD-WORES AT AVIGNONET. 


wires and the return wire or track. The locomotive derives 
its current from a special generating set in Avignonet 
station. 

The 26,000-volt line is partly common to both plants, 
Champ and Avignonet, which is a rarity. А view of the 
line across the country, and a typical transformer station, are 
seen in fig. 4. 

The Drac River, and its tributary, the Romanche, form 
between them a most flourishing delta, and are admirably 
suited for the utilisation of water-power. The district is the 
chosen home of the electro-chemical industry. "We may 
mention the following, amongst others, as worthy of more 
than a passing notice :— 

The Clavaux station, built by the Compagnie Universelle 
de l'Acetylene, has a head of water of 45 metres and a flow 
of 15 cb. metres. On the same river (Romanche) is the 
Riouperoux station, with a fall of 35 metres and a flow of 
10 cb. metres. The works of this station form a paper 
factory. Fig. 5 shows a view of Livet station, with a height 
of fall of 60 metres and a derived volume of 25 cb. metre.s 
Quite a large and interesting installation is this Livet station, 
which was first equipped for electro-chemical industry, but 
is now preparing to furnish Grenoble with light and power. 
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It is worthy of note that the district of Grenoble already 

a network of electrical distribution derived from a 

number of small stations, which were of rather primitive con- 

struction. The stations are rather interesting in their way, 

as they were among the first to be erected in France and 
mark an epoch in the electrical industry of the country. 

At a distance of about 10 km. north of Grenoble is the 


Fig. 5.—INTERIOR OF LivET STATION. 


Breda station, the construction of which is typical of the 
utilisation of torrential streams. It derives its power from 
a small mountain stream, a tributary of the Геге, and the head 
of water is 45 metres, with a volume of but 6 cb. metres. 

Close by is another small power station, near the junction 
of the Breda River with the Isère. It is called Cernon 
station, and has a height of fall of 612 metres; the flow 
рег second is only 200 litres. Another 
fall serving the same station has a height 
of 500 metres and a flow of 300 litres. 
These two stations supply the Grenoble and 
Chambery valleys with light and power, 
and the length of the transmission line is 
some 60 kilometres. 

The Grenoble district is more par- 
ticularly served by the Engins station, 
which is characterised by conditions very 
similar to those of the preceding small 
stations. Photographs of all three sta- 
tions would be illustrative of conditions 
much the same, and we will therefore 
content ourselves by giving a view 
of the third one only. The head of fall 
is 282 metres, and the derived flow 300 
litres. (Fig. 6.) 

It has not been attempted to light 
Grenoble entirely from this small station, 
and the public and private lighting was 
until recently carried ont by the 
municipal gas works. Tl . has now, 
however, been arranged a Lrausmission 
from a large plant situated on the 
Romanche River, a straight line distance 
of 35 kilometres from Grenoble, for 
lighting the city. Mention of this Livet 
station was made in our general review of 
the Romanche River characteristic plants. 

The Romauche River, however, has not a monopoly of 
large electro-chemical stations. Some very interesting 
plants нге to be seen on the Arc River, a tributary of the 
Isère. Among the most interesting is La Praz, 
with an output of 12,000 H.P., engaged in the production 
of aluminium. There are two falls used, and their respective 
heights are 80 and 33 metres, each with a volume of 
12 cb. m. per second. 


P seer d: 


A few kilometres below La Praz is Prémont, utilis- 
ing а fal of 72 metres, with a volume of 5 cb. m., 
for the production of explosives. At an equal distance 
further down stream lies Calypso station, belonging to 
the Pechiney Co. This station uses falls of a height of 
144 and 595 metres and a volume of 5 cb. m. The station 
produces mostly aluminium, and consumes 1,500 H. p. 
Another station on the 
same river is St. Michel 
de Maurienne, with a 
fall of 136 metres and 
5,800 H.P. output. 
This station is also 
engaged in the produc- 
tion of aluminium. 

About the same 
radius from Grenoble, 
near Moutiers, is the 
Volta station, also 
utilised for the pro- 
duction of aluminium. 
It has а fall of 75 
metres head and a flow 
of 17 cb. metres. It 
belongs to -a company 
at Lyons, and is used 
for the production of 
chlorine, potassium 
and sodium. The 
regular output is 
13,500 H. P. The 
elaborate character of 
the installation, 
especially of the 
hydraulic work, is one 
of the main points of 
interest of the station. The large size water conduits are 
considered, with those of Clavaux, 3˙5 m. in diameter, 
as most interesting, and the following figures will 
fairly illustrate the character of the plant (figs. 8 
and 9), 

Before leaving France aud arriving at the Swiss frontier, 
we reach the Arve River, on which we have a series of three 


Fic. 6.—ENGINS STATION. 


very interesting plants, those of Chedde, Servoz and 
Chavants. The first-named belongs to the “ Société des 
Forces Motrices et Usines de l'Arve," and the two latter 
are the property of the Paris, Lyons and Mediterranean 
Railway Co. 

The Chedde station (fig. 10) has a fall of 140 m., 
derived from the Arve, and a flow of 8 cb.m. The station 
uses this head and flow, and passes the same on by means 
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Fig. 7.—INTEBRIOB оғ Servoz STATION (P.L.M. RaILwAx). 


of another fall of 35 metres to the Servoz station of the 
P.L.M., which utilisesthe same volume under the remaining 35 
metres head, as above stated (fig. 7). The hydraulic works of 


Plants of the Chamonix Railway.—The 
problem to be solved was the con- 
struction of a narrow gauge light 
mountain railway connecting the main 
lines of the P.L.M. Raiiway, along the 
picturesque route of the French Mont 
Blanc, with Switzerland. The grades were 
as high as 9 to 10 per cent., and the com- 
mon solution in such a case would be the 
rack railway, but this solution did not 
seem the best suited to the P.L.M. engi- 
neers, in view of the necessity of operating 
the trains sometimes on grades or descents 
as well as on levels. 

It was found that the necessity of a rack 
could be avoided by the use of a train control 
system specially developed by the engineers 
of the P.L.M., and the necessary ad- 
hesion of the cars could be obtained. The 
trains are composed of a majority of 
motor-cars, with electric motors and 
pneumatic control by means of servo- 
motors. The cars are all controlled 
from the leading car in this manner. 


The generating stations at Servoz and Chavants also 
possess a very original feature, which consists in the absence 
of any device to control the flow of water to the turbines. 


Fic. 8.—VorTA Station: Pree LINE AND Tait Rack. 


these two stations are somewhat similar in general details. 
Space forbids an elaborate description of the characteristics 


of these two plants, 
although much inter- 
esting reading might be 
given of the division of 
the responsibility, and 
the working in common 
of this fall, between the 
P.L.M. Railway and the 
Société des Forces 
Motrices. The latter 
company employs the 
Chedde station, with an 
output of 7,000 H. P., 
for the production of 
chlorate of potassium 
and a special explosive 
called ** Cheddite." 

The Servoz station 
and the Chavants plant 
both serve as stations of 
the P.L.M. Railway, 
and although a long 
description cannot be 
given, a short account 
of the installation will 
not be out of place. 

The Hydro- Electric 


Еа. 9.— VoLTA STATION: PIPE LINE AND OVERFLOW. 


In other words, there are no speed regulators. "The turbines 
drop-in speed;'as the? load increases, and the heavy current 


Fic. 10.—INTERIOR OF CHEDDE STATION. 
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which makes the turbine drop in speed is used for com- 
pM the fields of the generators coupled to the water- 
wheels. 
not inferior to that obtaining on any usual railway line. The 
lamps on the cars are regulated for steady light by means of 
a kind of moving coil apparatus, controlling a resistance in 
series with the lamps. This device cuts in or out the 
necessary regulating resistance steps for keeping the voltage 
constant, The variation is only about 4 to 5 per cent. 

This road, on which & very lucrative tourist traffic has 
been developed which is continually increasing, will be 
prolonged into Switzerland. The portion now operated is 
19 kilometres long, and works are in progress to remove the 
existing terminal of Chamonix to the Swiss frontier, where 
a company is engaged in formulating plans for its extension. 
Martigny will be the outpost of the Swiss part of the line. 
This station will be the starting point for the tourist traffic 
for Mont Blanc, and success is already assured for the line. 
This Swiss district is a rich industrial centre, and the line 
will be a great boon to the inhabitants. 

Before completing this brief review of the water-power 
utilisation in France, it may be well to tabulate the actual 
figures relating to the waterfalls in the Alpine region, and 
the utilisation thereof :— | 


Aluminium works TT m " 22,536 H.P. 
Metallurgical factories ... us .. 20,485 „ 
Chlorate of potass works 9000 „ 
Calcium carbide works .. 104,466 „ 
Sodium chlorates .. "T P 13.500 „ 
Transmission, of power and lighting 48727 „ 
Divers industries ... eis 25 19,989 „ 
238,703 H. P. 


— 


It will be seen that divers industries figure for about 
20,000 n.r. This power is used in various industries, of 
which the chief are paper and wood pulp works, cement 
works, porcelain making, cloth working, saw mills, &c. 
This large aggregate of power is not, of course, supplied in 
large quantities, but is distributed over the country in small 
amounts, varying from 5 н.р. to 2,000 н.р. or so, few 
works taking the latter amount. The paper pulp works at 
Albertville uses as much as 2,800 н.р. 

The photographs reproduced in this article were taken by 
M. Michel, of Grenoble, and with the Hichard Vérascope, 
respectively. | 
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LIGHTING AND POWER NOTES. 


(Continued from page 138.) 


Bluff, N.Z.—The officia! opening of the electric light 
installation took placeon December 3rd, in the presence of theSouth- 
land members of Parliament. The function was performed by Sir 
J. G. Ward, and the Mayor and Mayoress switched on the public 
and private circuits. The work has been carried out by Mesers. 
Steuart & Fenn, of Dunediu. 


Greenock.—The electrical engineer has been asked by 
the T.C. to draw up a report on a proposal to supply energy from 
the Corporation’s works to Port Glasgow and Gourock. 

The T.O. are about to install another 400-xw. set and certain 
switchgear at the works. 


Hornsey.—The National Electric Wiring Co. has ac- 
cepted the notice from the B.C. putting an end to its agreement, 
and waiving the six months' notice. 

It has been decided to hold an Electrical Exhibition in the 
borough on March let—4th, stalls to be let to exhibitors of fittings, 
lamps and appliances. 

Tenders are to te obtained for two water-tube boilers, two 
300-Kw. and one 100-Kw. steam generators, and two motor- 
generators. ' 


Italy.—A concession has been granted to put down a 
plant at Montemezzo, to utilise the water-power of the River 
Bugiallo in the generation of electrical energy for power purposes. 


Kildare.—An inquiry is to be held on the 25th inst. by 
the L.G.B. of Ireland into the application of the Naas R.D.C. for 
sanction to a loan of £3,300 for the purpose of the lighting of the 
town by electricity. 


London.—MARTLEBONE.— The B.C. on the 14th inst. 
held a special meeting to consider the report of ite Electricity Com- 
mittee on the proposals on the Metropolitan Electric Supply Co., as 
stated in last week's issue. Mr. E. R. Debenham, chairman of the 
Committee, moved that the company be informed that the Council 
cannot accept the proposals. This was carried. It was also stated that 
it would be necessary that the Bill should be placed: before the 


The compounding on the line is, by this means, 


borough, otherwise they could not get the necessary sanction, and 
the company were not willing to accept anytaing except tho 
legalised payment of the debt owing to them. The Mayor 
issued a letter to 21,000 electors in the borough calling a public 
meeting for the 19th inst., for the purpose of eliciting the judgment 
of the electors upon the question. 

The Marylebone Ratepayers’ Committee distributed а cir- 
cular, in which, after discussing the various aspects of the question, 
it recommended the moving of an amendment at the meeting 
declining to proceed with the Bill, or, alternatively, that a poll of 
the ratepayers should. be taken. The Ratepayers’ Committee 
also issued a short statement in connection with the electric light- 
ing award. The ratepayers were asked to sign a petition urging the 
Council “ to come to some equitable arrangement with the Electric 
Lighting Co, under which the agreement for compulsory purchase 
may be cancelled by mutual consent." The secretary of the Metro- 
politan Electric Supply Co. denies that any definite offer was made. 
to the B.C., the proposals were merely suggestions on the part of 
the directors. 

At the statutory ratepayers’ meeting on the 19th inst. the resolu- 
tion to promote a Bill in Parliament was rejected by an over- 
whelming majority. The B.C. will, it is expected, consider the 
question of taking a poll on the matter. 

BERMONDSEY.—The Premier Electric Lamp Co. applied to the 
B.C. a few months ago for a specification and form of tender and 
enclosed £3 3s. in payment. It subsequently returned the form 
and stopped payment of the cheque, the compsny stating that 
it was under the impression that it was at liberty to quote for 
lamps only, but as this is not so, it returns the form. The BO. 
has resolved to take legal proceedings to recover the amount. 

SnoREDITOH.—The B.C. has sanctioned mains extensions to the 
estimated amount of £200. 

WoorLwicH.—The B.C. has resolved to oppose the East London 
and Lower Thames Electric Power Bill on the ground of unfair com- 
petition with the borough supply. 

BrEPNEY.—On 1lth inst. the E.L. Committee and the Finance 
and Parliamentary Committee of the B.C. reported that they had 
considered the Esst London and Lower Thames Electric Power 
Bill, and recommended that the proposed measure be opposed to 
the utmost possible extent, and that а petition should be presented 
in opposition. It was stated that the capital account shows that on 
December 31st, £189,564 had ‘been expended by the B.C. out 
of а total authorised expenditure of £314,000, and that, after 
meeting all expenses, a net profit of £5,145 was obtained during the 
year ended March 31st, 1903. The average rates at which energy 
was supplied to private consumers and the public lamps were below 
those of any other municipal undertaking in the metropolis. During 
the above period the Council sold 1,759,349 unite, of which 1,321,353 
unita were supplied to private consumers, and 437,996 were utilised 
for public lighting. 


Maidstone,—The T.C. has resolved to wire small houses 
for electric light at a cost of from £2 15s. to £3 15s. each, and to 


charge the occupiers an extra $d. per unit. 


Neath.—The R.D.C. has resolved to make application to 
the L.G.B. for sanction to borrow £20,000 for electric lighting. 


New Quay.—The U.D.C., after considering the repre- 
sentations from the Southern Counties Electricity Corporation, has 
decided to eliminate from the agreement with the company, the 
whole question of the maximum demand system. The Council had 
previously fixed similar rates for the maximum demand and flat 
systems, and the company intimated that it could not possibly 
consent to such terms. 


North Wales Electric Power Scheme.—sir Н. Н. 
Williams-Bulkeley, Bart., has presented a petition stating that as 
he did not receive the usual notice from the syndicate as to its 
intentions to apply for power to build a dam across the Afon 
Glaslyn, of which he is the owner, and also of the land at Liyn 
Llydau, where it is proposed to construct a reservoir, it does not 
comply with the standing orders. | | 


Ossett.—The B. of T. has informed the T.C. that it 
will grant а further extension of time in respect of the prov. order 
for electric lighting. | 


Penzance.—The Corporation has approved а draft 
agreement with the Penzance and District Electric Lighting Co. 
for the supply of electrical energy to the district. 


Saffron Walden.—The T.C. has adopted the recom- 
mendation of the E L. Committee that arrangements be made with 
the Water Undertaking Committee to place the generating station 
on ite premises, The estimated cost of the installation is £8,500, 
excluding the purchase of additional property. 


Sowerby Bridge.—The Halifax T.C., in response to the 
request of the U.D.C., has made proposals to supply the Council 
with energy in bulk, or to take over the powers of the U.D.C. and 
distribute to consumers. 


Stafford.—The L.G.B. held an inquiry on 19th inst. 
into an application by the T.C. for sanction to borrow £6,600 for 
electric lighting purposes, including the execution of works within 
the parish of Castle Church, outside the borough. It was stated in 
support of the application that there was a demand for the electric 
light in Rowley Park and in Tittington, and that the existing plant 
at the electric lighting station was unequal to meeting the demand. 


Stalybridge.— The T.C. has resolved to present a 
petition, either jointly with other local authorities or separately, 
against the Cheshire Electricity and Power Gas Bill. The Crewe 
T.C. has algo decided to oppose this Bill. | 
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Stanley.—The U.D.C. has received a notice from the 
Yorkshire Electric Power Co. setting forth the prices it proposes 
to charge for energy, as follows: — Public lighting, 2d. per unit; 
power, from 144. to $d, and fora mixed supply 
small motors, and private lighting about 12d. per 


Suobury.—Tbe U.D.C. has sealed the agreement with 
Messrs. Edmundson’s for the electric lighting of its area. 


Swansea.—The Corporation are installing Nernst lamps 
in St. Helen’s Road, Brynmor Road, Gorse Lane, Bryn Road, 
i jnmor Crescent, St. James's Gardens, Brooklands Terrace, Mont- 
pelier Terrace, Rosehill, Terrace Road, Clayton Street, Cromwell 
Street, and Mount Pleasant. Specifications are being prepared for 
inviting tenders for two years’ supply of motors for hiring out. 


Tamworth.—The R.D.C. has decided to oppose the 
application of the Corporation for powers to light the rural district 
by electricity. 

Taunton.—The Assessment Committee has raised the 
amount of the poof rate assessment at the E.L. works to £3,400. 


The Electricity Committee will appeal against thia if the amount is 
not reduced to ite satisfaction. 


Tavistock.—At a ratepayers’ meeting it was decided to 
support the application of the Tavistock and District Electrical 
Supply Co. for a prov. order for electric lighting. 


Thames Ditton.—The U.D.O. has resolved to oppose’ 


the application of Edmundson's Eleotricity Corporation for a prov. 
= À 


The L.U. Tramways Co. has powers to supply energy in a portion 
of the district. | 

Tyne Docks.—The Tyne Improvement Commission has 
decided to appoint an electrical superintendent to take charge of 
the lighting of the Docks and start at а salary of £150. 

Walton.—The Weybridge U.D.C. bas decided not to 


assent to the application of the Urban Electric Supply Co. for a 
prov. order for the lighting of its area. 


Whitehead.—Arrangements were entered into a few 


months ago with the National Electric Wiring Co. for the electric 
lighting of the district. A company was formed, but as applications 
er shares were very limited, the directors have decided to abandon 
the scheme. 


Willesden.— The U.D.C. has determined to seal an agree- 


ment to sell its generating station at a profit of 5 per cent. on the 
cost to the North Metropolitan Electric Power Supply Oo., which 
will also defray the Council's first three years' loss, and will supply 
power from the station to the Middlesex О C. tramways. The com- 
pany also agrees to supply Willesden in bulk at a low rate. Some 
members of the Council opposed on the grounds that the British 
Electric Traction Co. was the real company buying, that the 
station should be retained by the Council, and that the price was 
inadeqaate. | ; 


Windsor.—The T.C. on January 13th considered at grea 
length tenders for the public lighting of the town by electricity and 
gas. The Lighting Committee recommended the acceptance of the 
Windsor and Eton Electrical Installation Co. for 10 arcs of 
2,000 c P. each, 21 arcs of 500 0. P., and 260 lamps of 32 c. p., for 
£1,375 per annum. The Gas Co.’s tender worked out at £1,156 4s. 
The matter was eventually referred back for tenders for a more 
equable distribution of electric light. 


Winsford.—The U.D.C. has instructed the clerk to 


make inquiries with reference to the disposal of the prov. order for 
electric lighting to a private company. 


York.—On 15th inst. the first set of four provided 
in the extensions entered upon last June, started working. This 
set is of 1,000 r.m P.; two others of 1,000 1. H. . each, and one of 
2,000 т н.р. are provided for. 


—  MPr— 
TRAMWAY AND RAILWAY NOTES. 


Birmingham.—Considerable local ill-feeling has been 
expressed both in the Press and outside by the failure of Aston 
Manor to give a through service between Birmingham and the 
Aston districts converging on the Aston Road. Aston delayed 
commencing the electrification at the request of the shopkeepers on 
the main thoroughfare, who wished nothing done before the Xmas 
holidays. The consequence is, that the Aston steam trams are not 
allowed inside the Birmingham boundary, and through passengers 
have to change cars, with a walk of about 100 yards thrown in, in 
addition to paying 3d. for what was originally 2d., though the Bir- 
miogham authorities have commenced issuing return fares at 144. 
to the boundary. This ccncession makes the through fare 27d. It 
is expected the Aston Corporation system will not be ready till the 
beginning of March. 


Charing Cross, Euston and Hampstead; Railway.— 
Work on this railway has so far progressed that the tunnels being 
driven from opposite the Hampstead Town Hall and from the corner 
of Adelaide Road have joined. The tunnels have also gone some 
distance down the Chalk Farm Road at one point, and have nearly 
reached the junction of Pilcrim’s Lene sud Rosslyn Hill at the 
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. other, so that an appreciable portion of the work has been carried 


оч So far as the Hampstead High Street works are con- 
cerned, they are at present confined to the sinking of the elevator 
shafts, and jast now no tunnelling work is going on from this 
point. 


Chatham.—Our local correspondent says :—“ Messrs. 
West Bros., builders, of Rochester, contracted to build the electric 
power station and car-sheds of the Chatham aud District Light 
Railways Co. for the British Thomson-Houston Oo. A dispute had 
arisen in regard to an alleged delay on the part of the contractors, 
with the result that Messrs. West took action in the High Court to 
recover the balance due on their contract. This brought out an 
action by the British Thomeon- Houston Co. against the builders for 
damages for delay. The builders seem to have come off victorious 
in both matters." | | 


Clydebank.—At a meeting of the T.C. it was stated that 


the work of extending the Glasgow Corporation tramways from 
Olydebank to Dalmuir would be commenced in April. 


Coatbridge.—The tramway company expecta to open the 
new electric tram-line between Coatbridge and Airdrie for traffic in 
the first week of February. 


Bewsbury.—From local correspondents we learn that 
last Saturday an electric car left the metals, the brake failing to 
ас, The car went through a wall 8 ft. high into a garden. The 
driver and а number of passengers were injured. 

Another version of the affair says that as “soon as the car had 
been brought back to the rails, and before any part of the mecha- 
nism had been touched, a test was made of the workiog of the 
Westinghouse magnetic brake, to the failure of which the accident 
was at first attributed. s дез the facts that the controller was 
dislocated and the front platform of the car badly broken up, the 
brake acted perfectly." | 


Exeter.—Sir Oolin Scott-Moncreiff has given his award 
in the arbitration he has held to decide the amount which the City 
Council shall pay the Tramways Purchase Syndicate for the existing 
horse trams which the Corporation will electrify, and include in the 
scheme of overhead trolley trams for which it has powers to con- 
struct. The amount asked by the syndicate was, roughly, £14,900 
and the amount offered by the Corporation was, in round figures, 
£4,900. The amount awarded by the arbitrator is £6,749—an 
amount which the Corporation on Wednesday evening considered 
highly satisfactory. The arbitrator decides that the parties shall 
pay their own coste, the Corperation to pay the arbitrator's fee, 
£101. It is now proposed to proceed without delay to the con- 
struction of such portions of the new tramways as do not involve 
street widening. 


Greenock.—The burgh electrical engineer has re- 
ported to the T C. that the plant originally installed to supply the 
tramway company with traction was insufficient on several occasions 
during the past month, and the supply had to be supplemented from 
the ligbting plant. In terms of the lease the company had the 
right to call upon the Corporation to provide more plant, but had 
not done so yet. Tbe engineer was instructed to interview the 
tramway company'e representative and report. 


Huddersfield.— The Tramways Committee, having re- 
ceived an intimation that it is proposed to construct & tramway 
between Halifax and Huddersfield, via West Vale and Elland or 
Brighouse, has instructed the town clerk te state that the Corpora- 
tion welcomed the proposal, and had no objection to the line join- 
ing the Huddersfield tramways at their terminus. 


Leyton,—A town’s meeting has approved of a proposal 


by the U. D. O. to promote a ВШ in Parliament to construct tram- 
ways at a cost of £152,000. 


Liverpool.—The annual traffic returns of the tramways 
for the year which ended on December 31st last, have been issued. 
The following are the principal figures :— 


Mileage. Passengers. ^ Receipts. mn жаш 

1807 .. .. 6,018,180 88,409,084 £290,743 — 

199 ,. eo 6,279,758 11,712,034 £314,207 £23,464 
10 . . 7,600,546 63,711,450 £359,529 215,722 
1900 .. 9,100,866 82, 367, 958 £417,574 £57,645 
1901 10, 970,068 101,108,780 £468,388 £50,809 
1902 .. ee 11,790,815 109, B45, 585 £506,626 £38,213 
1903 .. ee 11,734,088 113,06. , 284 £524,609 £17, e283 


The increases in the past year over 1902 have been as follows: 
Passengers, 3 40 per cent.; receipts, 3:53 per cent. Compared with 
1897, the last year in which the old company had control, the 
increase last year was:—P ssengers, 19435 per cent.; mileage, 
95:15; and receipts, 80:40 per cent. The increase in the receipts 
and the number of passengers carried in 1903, compared with 1902, 
was effected with & diminution in the mileage, of 55,977 miles. 


Paris Underground Railway.— We read in the 7 es 
that the officials of the Paris Metropolitan Railway have decided to 
abandon the use of power cables carrying large high-pressure currenta 
through the train, and have awarded а contract to the French 
Westinghouse Co. for the supply of 100 complete equipments of 
their electro-pneumatic turret-type control apparatus to take the 
place of the present system. 


Perth.—Messrs, Kincaid, Waller, Manville and Dawson 
have been appointed by the T.C. consulting engineers in connection 


with the conversion of the Corporation tramways from horse baulage 
to electric traction. * es 
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Yarmouth.—In view of the Corporation obtaining the 


transfer of the Gorleston tramways shortly, and adopting electrical 
working, the Committee has recommended the adoption of the 
borough surveyor's report for carrying an electric cable across the 
river. In the opinion of the borough surveyor and its consulting 
engineers, the overhead method should be adopted. The Port and 
Haven Commissioners have resolved that the height of the steel 
masts which will be used should not be less than 150 ft. above 


high-water. 


EL ака аа а 
TELEGRAPH AND TELEPHONE NOTES. 


Bournemouth Telephones. — The Telephones Com- 
mittee has had under consideration a draft agreement, sent by Mr. 
F. F. Bennett’s solicitors, ander which the International Electric 
Co. would be prepared to construct а telephone exchange in Bourne- 
mouth. The Committee resolved to meet Mr. Bennett to discuss 
the question. 


The Guernsey Cable.—The Рай Mall Gazette for 13th 
inst. states:—'' Telegraphic communication between England and 
the Channel Ielands has been suspended for over а week by reason 
of the breaking of the cable a few miles off the coast of Guernsey. 
We now learn that the. cable ship Dacia, which was sent out to 
repair the damage, bas been obliged to put into Cherbourg Harbour, 
and the work cannot be carried on while the present heavy weather 


"lasts. Meanwhile, telegraphic communication with England has 


to be made through France, and much inconvenience is consequently 
experienoed." 


Russian Posts and Telegraphs.—Aoccording to the 
most recent statistics, the number of the Russian post and telegraph 
stations was 4,861 at the end of 1901. Of that number, 1,983 (40:8 
per cent.) were merely post offices, 355 (7:3 per cent.) telegraph 
offices, and 2,523 (51:9 per cent.) were combined post and telegraph 
offices. Compared with 1901, the number bas increased by 80 
offices. Besides, in 1901, 353 railway stations were provided with 
post and telegraph statione. The number of railway stations with 

offices is 4,221. Moreover, post offjces were opened in 1,885 
ocal administrations. Therefore, the total number of places with 
post offices amounts to 10,967. The number of telegraph stations 
was 2,878. The telegraph lines had a length of 140,322 wersts. The 
length of the wires was 320,486 wersts. In comparison with the 
preceding year, the number of lines increased by 2,839, and the wires 
by 10,453 wersts. The number of telegraph stations in operation was 
5,714, and these contained, among others, 252 Hughes and 28 Wheat- 
stone instruments for fast speed telegraphy. "There were 103 tele- 
phone plants, of which 91 belong to the Government and 12 to private 
undertakers. The total length of the telephone conductors was 
70,031 werste. The number of subscribers was about 40,000, which 
means an increase of 24 percent. in comparison with 1900. That 
large increase is in consequence of the reduced taxes on the old 
lines of the Bell Co. The telephone line from Petersburg—M osoow, 
was used by 592 subscribers. In 1901, the net proceeds of that line 
amounted to 60,032 roubles, which means 15 per cent. interest for 
the costs of construction. In 1901 the telegraph conveyed altogether 
19,703,327 telegrams, of which 16,779,280 were inland and 2,923,507 
were international ones. In comparison with 1,900, the increase is 
16 per cent. as to inland and 5'8 per cent. as to international tele- 
grams. 

Telegraph Cable Imports.— The value of the foreign 
telegraph cables and apparatus connected therewith imported into 
this country during December last amounted to £1,379, bringing up 
the total for the whole of 1903 to £57,360. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, min. 
que .. eo e? ee T May 5, 1903 oe ee 
8t. Lucia-Martinique .. T T өө ‚е Мау 7, 190 T 
B$. Lucia- $. Vincent ee ee ee ee ee Bept. 19, 1909 ee ee 
Trinidad- orara No. 1 eo * eo ee Aug. 27, 1901 eo ee 
8t. Kitte-Antigus ee ee ee ee ee Jan. 8, 1904 oe ee 
St. Vincent-Greneda .. T Dec. 28, 1903 .. Jan. 14, 1904 
Mole St. Nicolas-Port-au-Prince .. Dec. 16, 1908 .. ө 
Cayenne-Pinhe oo c oe Ang. 18, 190 eo 
Paramaribo-Cayenne .. 65 ео ве „„ Feb. 26, 1908 .. a 
New York-Ha ee ee ee ве oe April 18, 1908 ee ee 
er-Kalian oe ° о ° ee ee Aug. 2, 1902 oo oe 
Issa (Yemen).Camaran "T ee Oct, , 19032 ae 
Tourane-Amoy .. өө .. Nov. 10,1908  .. ae 
Perim-Obok va sa sie 2s .. Jan. 14, 1904 .. Jan. 16, 1904 
Gibraitar-Tangier vs ee Ex Jan. 16, 1904 .. Jan. 19, 1904 
Tarifa-Tangier ° ee oe ee Jan, 18, 1904 ee ee 
BiBERIAN LANDLINES. —— 
Kertch-Soukhoum Kale ee ee ee os Jan. 18, 1901 oe Jan. 19, 1304 


Underground Telegraphs.— Last year the Postmaster- 
General gave effect to one of his promises re underground telegraphs 
by the laying of an experimental cable between Birmingham and 
Warrington, and this cable was in use till May, 1903. Since that 
date, says the Times, gangs of men have been engaged in taking ont 
the experimental wires and putting in a main .permanent cable 
between the Midlands and Lancashire. The cable, which is laid in 
а 9-in. cast-iron pipe, contains 103 wires, enclosed in a leaden 
sheathing; 74 of the wires are twisted in pairs, and the remainder 
are single wires. The pairs of wires may be used for telephonic pur- 
poses, bat it is believed that their primary use will be for high-speed 
telegraph circuits, The route from Birmingham is vid Walsall, Can - 

„Stafford, Eccleshall, Woore, and Nantwich. At the present 
the e has been completed to Eccleshall. It is hoped to 


have the cable completed to Warrington before the end of next 
March. At Warrington lines connecting Liverpool and Manchester 
can be tapped. It will then be possible to work from London to 
those cities by means of und und wires. During the Depart- 
ment’s next financial year, probably the section between Warrington 
and Carlisle will have attention. A line is also being laid north- 
east from Manchester to serve the large Yorkshire towns. 


Wireless Telegraphy.—We learn from the Elettricista 
that the Italian Legation at Peking has recently been provided with 
a wireless telegraphy station, which enables the legation to commu- 
nicate directly with the Italian war vessels moored either at Takou 
or Tientsin; or even those that cruise along the north side of the 
Chinese Sea without having recourse to the Chinese lines. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast.—January 22nd.  Motor-balancer and motor- 
boosters. See Official Notices January 8th. 


Bristol.—The Corporation is anxious to receive from 
manufacturers, particulars of their standard single-phase H. r., and 
three-phase . H. T. switch-gear, See Official Notices " to-day. 


Canterbury.—February 8th. Four motor-driven pumps. 
See “ Official Notices ” to-day. 


Chili.—June 28th. Tenders are being invited for the 
ublic eleotric lighting of the city of Punta Arenas (Straits of 
Magellan), which will be opened on June 28th next, at 2 p.m., in 
the offices of the Municipal Commissioners of that city. Fall 
particalars can be obtained on application to the Chilian Legation, 
29, Qaeen’s Gate Terrace, S. W. | 


Edinburgh.—February 2?nd. Engine and dynamo of 
large size. See “ Official Notices ” to-day. 


Hastings.—January 30th. Supply of alternating cur- 
€ motors on hire-purchase agreement. See Official Notices 
to-day. 


Hornsey.— February 8th. Two dryback boilers, smoke 
consuming apparata 100 and 300-xw. steam dynamos, motor- 
generators. " Official Notices January 8th. 


Islington.— February 24th. Conduits and mains. See 
" Official Notioes " to-day. 


Kirkealdy.—February lst. Seven motor-cars for the 
Corporation. See Official Notices to-day. | 


L.C.C.—February 2nd. Tenders are being invited for 
roadwork and platelaying for the electrifying of certain tramways 
in South London. Particulars, &c., at the Engineer’s Department, 
L.C.C. 


May-Oatway lustallations. — The May-Oatway Fire 
Appliances, Ltd., invites tenders for installations of its system at 
Govan and Dundee. See Official Notices to-day. 


Mexico,—The Municipal Authorities of Culiacan 
(Sinaloa) are at present inviting tenders for the concession for the 
establishment and working during & period of 5 years, of a central 
electric lighting sta.ion in the town. 


Rochdale.— January 30th. Electric lighting alterations 
at the Workhouse. See “ Offisial Notices" January 15tb. 


South Shields.—March 12th. The Corporation invites 
offers for the lease of certain tramways. See Official Notices 
January 15th. 


Spain.—February 12th. Concession for an electric tram- 
way between Porrino and Mondaris (Pontevedra province) See 
“ Contracts Open December 18th. 


Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, dc. 


West Ham.—February 11th. Stores, cable, recording 


wattmeters, cut-out boxes, transformers, incandescent lamps, and 
coal for the electricity department. See Official Notices to-day. 


Whitby,—January 25th. Cables for the electricity 
department. See “Official Notices" January 8th. 


OLOSED. 

Admiralty.—The Admiralty has renewed the contract 
for the supply of " Dejecoline " boiler scale removing fluid for his 
Majesty's kyards, during the ensuing 12 months with the 
British Boiler Fluid & Engineers’ Stores Co., Ltd., of Limehouse. 
This is the fourth year ip succession that the company has obtained 
the Admiralty contract. 
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Bermondsey.— The B.C. received the following tenders 
for two water-tube boilers, overhead flue, coal-bunkers and coal- 
handling plant, and extensions to steam, feed and exhaust pipes :— 

The 8tirling Boiler Co. (including economisers) 

Babcock & Wilcox, Ltd. (without economisers)  .. a e. 7. 

i МА - „ (including economisers) accepted ee 71,990 
Graham, Morton & Co., Ltd. (tender incomplete) .. oc eo. 1,869 
Blackpool.—The Corporation has ordered from the 

British Westinghouse Co. a steam electric set, comprising a 
Browett-Lindley three - crank, three- cylinder triple - expansion 
engine, driving a 450-xw. Westinghouse dynamo. The latter machine 
will be horizontally divided, and will be so compounded as to 
0 500 volts at no load, and 530 to 550 at full load, running at 
330 r.p.m. 


Cardiff. —Messrs. Geo. F. Milnes & Co., Ltd., of Hadley, 
have received an order for 15 combination single-deck car-bodies 
for the Corporation. They have also recently received orders for 
four double-deck car-bodies and trucks for the Lowestoft Corpora- 


tion, and six double-deck car-bodies for the Wolverhampton Cor- 
poration. ` 


Coventry.— The E.L. Committee has decided to place an 
order with Mesars. J. & H. MacLaren for an additional 1,000-K P. 
engine, similar to the one recently supplied, at a cost of £4,169, 
and with the British Schuckert Electric Co., for an additional 
600-K w. two-phase alternator, also similar to the one recently 
supplied, at the price of £1,150. 


France.—The French Post апа Telegraph Authorities in 
Paris have just placed contracts as follows:—La Compagnie Fran- 
çaise des Metaux, Paris, 30 tons of bronze wire, 14 mm. diameter at 
2,510 fr. per ton, and 150 tons ditto, 3 mm. diameter at 1,900 fr.; 
La Compagnie Générale d'Electricité, Paris, 50 tons ditto, 14 mm. 


diameter, at 2,529 fr., and 100 tons 4 mm. diameter at 1,910 fr.; 


Les Mines et Fonderies de Pontgibaud, 50 tons ditto, 23 mm. dia- 
meter, at 1,9075 fr.; La Compagnie Fran: 1іве du Bimetal, Paris, 50 
tons ditto, 24 mm. diameter, at 1,910 fr., and 50 tone, 2 mm. dia- 
meter, at 1,689 fr.; La Société d'Electto-Metallurgique de Dives, 
150 tons ditto, 3 mm. diameter, at 1,895 fr.; Ls Compagnie des 
Trefileries du Havre, 150 tons ditto, 3 mm. diameter, at 1,908 fr., 
100 tons ditto, 4 mm. diameter, at 1,9024 fr., and 100 tons ditto, at 
1,908 fr.; M. Grammont, Pont de Cheruy, 200 tons ditto, 4 mm. 
diameter, at 1,905 fr.; and Les Forges de Franche Comté, Besane п, 
100 tons ditto, 4 mm. diameter, at 1,904 fr. 


Kingston.—The T.C. has placed an order with Messrs. 


Siemens Bros. for а 200-kw. generator, with spare fittings, &., for 
£2,112 168. 


Lowestoft.—On January 12th the T.C. accepted the 
tender of Messrs. G. C. Milnes, Voss & Oo. for a car-pit bogey at 


£37 10a., and that of Messrs. Selig, Sonnenthal & Co., for a lathe for 
turning car wheels at £77. | 


Todmorden.—The T.C. has accepted the following 


tenders for plant for the E.L. works:— 


Messrs. Yates & Thom, boilers. 

Messrs, Green & Son, economiscr. 

Electric Power Storage Co., Ltd., battery. 

Worthington Pumping Co., Ltd., condenser, pumps and cjcctors, 
B. Thomas, switchboard. 

W. T. (over & Co., Ltd., cables. 

Bruce Pecbles & Co., Ltd., steam dynamo and engine. 

Rodgers & Kay, crane. 


Walsall.—The T.C. has placed with the Leeds Steel Co. 


an order for 100 tons of tram rails for repairs, &c. 


FORTHOOMING EVENTS. 


Friday, January 22nd.—At 8 p.m. Physical Society. Meeting at 
the Royal College of Science. The Photographic 
Action of Radium Rays,” by Mr. 8. Skinner. Exhi- 
bition of Instruments, by Moers. Crompton & Co. 

At 8 p.m. Junior Institution of Hngineers. Presidential 
address by Mr. J. Fletcher Moulton, K. C., F. R. S. 

At 7.30 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Resumed discussion on Mr. Max 
Wurl's paper on Technical Education in Germany.“ 

Saturday, January 23rd.—At 7.30 p.m. Glasgow Technical College 
Scientific Society. “Some Observations on Mecha- 
nical Training, by Mr. W. D. Hamilton. 

At 10.10 a.m. Institution of Electrical Engineers. Stu- 
dents’ visit to India- Rubber, Gutta- Percha and 
Telegraph Works Co. 's works. ; 

Tuesday and Wednesday, January 26th and 27th.— At Institution of 
Civil Engineers, Gt. George Street, S. W. Engineering 
Standards Committee — Electrical Conference. (See 
page 135 of this week's issue.) 

Wednesday, January 27th.—At 8.30 p.m. Unveiling of the tablet 
erected to the memory of the Electrical Volunteers 
who died in South Africa during the war. 

At 7.30 pu Institution of Electrical Engineers (Bir- 
mingham). Mr. C. A. Smith on “ Energy Distribution 
to Sub-atations,” and short demonstration on Some 
Uses of the Oscillograph," by Dr. D. K. Morris and 
Mr. J. K. Catterson-Smith. "Visit to West Bromwich 
Electricity Works will precede meeting. 

At 8 p.m. Liverpool Engineering Society. Prof. E. W. 

Marchant ca “Induction Motors." | 


Thursday, January 28th.—At 8.0 p.m. Institution of Electrical 
Engineers. Adjourned discussion on “The Edison 
Accumulator for Automobiles,” by Mr. W. Hibbert, 
апа “On the Magnetic Dispersion in Induction 
Motors, and ite Influence on the Design of these 
Machines," by Dr. Hans Behn-Eschenburg. 

At 8.30 p.m. Tramways and Light Railways Association. 
Meeting at the Society of Arts, Mr. B. Hammond in the 
chair. Rating of Tramway and Light Railway 
Undertakings," by Mr. W. @. Bond, member. 

Friday, January 29th.—At 8 p.m. Institution of Civil Engineer 
(Students). “Metallurgy as Applied in Engineering," 
by Mr. A. P. Head. : 

Saturday, January 30th.—At 8 p.m. Bohemian concert of the 
Electrical Engineers H.E. Vols, at headquarters, 
Regency Street, B.W. 


NOTES. Ы 


Bristol Fire.—Mr. Н. W. Clothier hus requested us to 
say that the full text of his paper may be obtained by anyone 
wishing to take part in the discussion thereon, on application to him 
at the following address:—108, Gilda Brook Road, Eccles. 


Motor-car Weights.—It is announced that the Presi- 
dent of the Local Government Board has appointed a Depart- 
mental Committee to inquire and report with regard to any regula- 
tions which should be made under Section 6 of the Locomotives on 
Highways Act, 1896, and Section 12 of the Motor-car Act, 1903, as 
respects any class of vehicle for the purpose o? increasing the 
maximum weights of 3 tons and 4 tons mentioned in Section 1 of the 
former Act, and with regard to any conditions as to the use and 
construction of the vehicles which should be made by any such 
regulations. The members of the Committee are the Right Hon. 
Henry Hobhouse, M.P. (chairman), Sir William Arrol, M.P., Mr. 
Н. C. Monro, C. B., Mr. H. H. Law, M Inst. C. E., Mr. George Deacon, 
M. Inst. OC. E., and Mr. H. Graham Harris, MInst.O.E. Mr. R. J. 
Simpson, of the Local Government Board, will act as secretary to 
the Committee. 


Horses Electrocuted.— It is reported that on Monday 
three horses which were hauling a heavy load of iron up Castle Hill, 
Dudley, were killed by electric shock. It seems that a defectivc 
insulator had led to one of the trolley poles erected in the middle of 
the road, becoming alive,“ апа опе of the horses swerved against 
this, with the result that all three of the horses fell dead instan- 
taneously. The driver had guided them on to the metals for a 
better foothold. 


British v. Foreign Steel Making.—lt is stated bya 
financial contemporary that one of the largest steel making firms in 
the Midlands, which has hitherto been buying German steel billets, 
has now decided to produce all its own requirements. Some time 
ago the firm abandoned the manufacture of steel, and last year 
bought 50,000 tons of German material at 10s. per ton less than it 
could produce it at. Now it has had its furnaces relined and im- 
рете its plant, with the object of more economical production. 

he firm owns ore mines, and is the largeet consumer of steel in the 
Midlands. 


The Fulham Baths Accident: Sequel.— The Legal 
Committee of the Fulham B.C. reported on Monday that Bince the 
settlement of the claims of the relations of the unfortunate victims 
of the electric light accident at the Fulham Baths in December, 
1902, the town clerk had been in communication from time to timc 
with the solicitors of tbe National Electric Wiring Co. with respect 
to the damages, coste, and expenses paid by the Council in respect of 
the accident. The solicitors, on behalf of their clients, denied 
liability. The Committee resolved that the necessary action be 
taken to enforce the Council's claim against the company. 


Electricity in Germany.—J.ast month the Z. J. I. 
published its annual statistics relating to the electricity supply 
industry up to the end of March, 1903. According to these data, 
there were no fewer than 939 electricity works, having generating 
plant of nearly 400,000 kw. installed. From this it will be seen 
that the average size of the stations listed is very small—in fact, 
about 425 kw. Іа this country, on the other hand, there are only 
about one-third as many stations, but they are on the average more 
than three times as large. Nearly 500 of the German stations are 
of less than 100-Kw. capacity. It is interesting to notice that iu 
Germany, in addition to the generating capacity above mentioned, 
there is storage plant equivalent to nearly one-fourth of the capacity 
of the generating plant; and in estimating the output capacity, this 
should be taken into account. 

More than 81 per cent. of the stations are pure direct-current 
stations, and almostall of these have storage; their total capacity, 
however, is only 250,000 Kw., so that the д.с. stations are clearly 
much the larger. It is difficult to estimate precisely the relative sizes 
of the p.c. and a.c. works, as out of the 173 which are not wholly 
D. O., no fewer than 67 supply both р.с. and a.c, baving a total 
generating capacity of 90,000 Kw. 

There are 43 stations having generating plant of more than 
2,000 Kw., and of these 17 are above 5,000. The largest works are 
in Berlin, viz, Moabit and Oberspree, of more than 25,000 Kw. 
each. The only large water-power station in Germany is Rhein- 
felden, having 12,000 kw. The glow lamps connected, reduced to 
33 watts each, number nearly 71 millions, and the motors 
219,000 U. p., including traction motors. During the last three years 
the aggregate of the consuming devices connected has practically 
doubled. In Berlin alone the connection is equivalent to nearly 
2 million 8-c.P. lamps. | 
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Fire at Salford Electricity Works.—A fire, which 
completely disorganised the lighting and tramways service for a time, 
broke out at the Salford Electricity Works at 8 a.m. on Sunday, 
the 17th inst. Mr. Taite, the borough electrical engineer, cour- 
teously granted our correspondent an interview, from which the 
following particulare were obtained :—It is impossible to ascertain 
the exact cause of the fire, but it is surmised that the fracture of a 
shunt wire set up an arc which fired the insulation on one of the 
mains. The dynamos are connected to the lighting and traction 
boards through change-over switches, and all the cables between the 
first four machines and the boards were totally destroyed, together 
with the switches themselves. Several panels of the traction board 
were cracked and otherwise damaged, and most of the instruments 
and shunts were incapacitated. The feeder connections to the switch- 
boards terminate in kicking coils beneath the switchroom, and 
these feeders were unaffected by the fire. The lighting and power 
board, although intact, could not be used until the change-over 
switches, as mentioned above, had been disconnected. This was 
accomplished by 12.45 p.m. on Sunday, when the whole system was 
again supplied. The re-wiring of the traction board was com- 
pleted shortly before 4 a.m. on Monday, in time to run the earliest 
cars. A service had been maintained on Sunday afternoon and 
evening by means of current taken from Manchester. Much interest 
was evinced by the public in the bonding over of the breaks in the 
overhead equipment at the various points where the systems join. 
The floor of the switchroom is made of steel joists and concrete 
covered with. wood blocks—these latter did not take fire, nor was 
the structure in anyway damaged. The cost of the fire is estimated 
at from £1,200 to £1,500, which would probably have been con- 
siderably exceeded but for the promptitude of the Fire Brigade, 
which arrived within four minutes of receiving the call. 

We understand that after the fire an order was immediately given 
to Messra. W. T. Glover & Co., Ltd., for their patent fire-resisting 
cable to replace the ordinary rubber cable, which had been damaged 
by the fire, ( n 


Central London Railway,—1n a paper read by 1). P. 
Thompson, before the Rugby Engineering Society, last month, 
compiled largely from an article in Traction and Transmission, 
written by Mr. H. F. Parshall, consulting engineer to the Central 
London Railway, it is stated that by virtue of the gradients from 
the stations gravity gives about 33 per cent. of the torque at 
starting, while 66 per cent. is furnished by the power station. This 
decreases the amount of power, taken over the whole cycle of 
operations of starting, accelerating, and braking, by about 25 per 
cent. The rate of acceleration is about 1 mile per hour per second ; 
viz., in order to get up to 26 miles an hour maximum requires 26 
seconds. The braking is about 14 miles to 2 miles per hour per 
second. The amonnt of power required to drive a train over an 
average section depends to a large degree on the length of the 
scction. Considering an average section which is level, 1,800 ft. 
requises about 150 to 175 Kw. per train; while on a 3,600 ft. 
section only 100 xw. per train would be required, the apeed 
maintained being an average of 14 miles an hour. If it were 
possible to combine three sets of stations of two each, beginning at 
the Bank end in one direction and leaving off at Marble Arch, 
while beginning at Shepherd’s Bush at the other end and leaving 
off at Bond Street, the speed would be increased about 12 per cent. 
without taking any more power. Thus, in order to get high speeds 
we must have few stations, or run two independent sete of tracks, 
one for the local traffic, and the other for the express. The 
generating plant runs 20 hours each day and delivers an average of 
44,000 Kw.-hours, which gives an average of 2,200 kw. During the 
peaks of the load, which occur during the three hours of the morning 
and evening, a load close on 4,000 Kw. is sustained. The rotaries 
are generally placed in pairs at a sub-station, the rating of each 


machine being 900 kw. They are however, able to deliver peaks 


of load of 2,700 Kw. each, i. e., one rotary is capable of taking care 
of the peaks of a load during the tbree hours morning and evening 
of the heaviest duty. These machines are subjected to short- 
circuits on the third rail and capable of standing three times their 
normal load. There is a maximum peak load from the generating 
station of 3,400 Kw., and a corresponding output from all the sub- 
stations of 3,050 kw. In an all-day average load the generating 
station produces 2,280 kw., and this converts into 2,000 on all the 
substations. The following table represents the distribution on a 
peak load and on an all-day load taken from Mr. Parshall’s 
figures : — 


Peak load, All day. 
Third-rail feeders - Ge ae 2,330 1,500 
Lift feeders гае ee 25 sie 360 235 
Lighting feeders em ded зн 300 255 
Power supply дербі ... jut ТЕ 40 30 
3,050 2,020 
The cost of power ів 4d. рег Kw-hour. 
Electrical Volunteers’ Concert. — Оп Saturday, 


January 30th, at 8 p.m., a grand Bohemian Concert will be held at 
the headquarters of the Electrical Eagineers, R. E. Volunteers, 
Begency Street, S. W., under the presidency of the officer com- 
manding. Tickets (18. each) can be obtained from any member of 
the Entertainments Committee, or from the Sergt.-Major, at head- 
quarters. 


Northern Polytechnic Iustitute.— Last night Mr. 
A. M. Torrance, Mayor of Islington, distributed the prizes gained 


by students during the 1902— 1903 session, at this Holloway Road 


4 u4 e - 


Electrical Engineers’ Ball.—A dance on a large scale 
is projected to take place at the Hotel Cecil оп Monday, February 
15th. The following gentlemen form the Committee:—  . 


Alabaster, H. Kingsbury, J. E. 
Browett, T. Madgen, W. L 
Callender, T. O. McMillan, W. G. 
Cushing, Thos. Mance, Sir Henry C., C. I. E. 
De Segundo, E. C. Massey, W. H. 
Dobson, S. T. | Mordey, W. М. 
Erskine, В. 8. Nalder, F. Н. 
Ferranti, B. Z. de Raworth, John 8. 
Gatehouse, T. E. Rider, J. H. 
Gavey, J. Roberts, Martin F. 
Geipel, W. Salomons, Sir David, Bart. 
Gill, F. Sharp, Sidney 
Gray, R. Kaye, Pres. I. E. E. Siemens, Alex. 
Grindle, G. Sillar, A. M. 
Gripper, F. E Smitb, Fredk. 
Hammond, R Sutton, G. 
Hirst, H. Verity, G. H. 
Kempe, H. R. Wallis-Jones, В. 


Kent, J. V. Money Webber, Major-Gen., C.B. 
ExgoUTIvE COMMITTEE: 


Kingsbury, J. Е. Roberta, Martin F. 


Geipel, W. Wallis-Jones, R. 
Hon. Treasurer :— Hon. Secretaries :— 
Hammond, Robert. Billar, А. M. 
Alabaster, Н. 


English Ownership of German Copper Mines.—Some 
time ago an offer to sell certain large copper-ore minesin Silesia was 
declined by the English firms to whom it was made, but since then 
it is said that various mines of medium class in the Moselle and Ahr 
districts have passed into British possession. The Berlin Tageblatt 
now states that negotiations are proceeding between English 
merchanta and the owners of the copper-ore mines in Westerwald 
and the Eiffel with a view to the purchase of these mines, which 
have not been worked for nearly 40 years, As the transport 
facilities available at the present time are considerably superior to 
those obtaining in former days, it is thought that the mines could 
now be profitably worked. The object of the intending purchasers 
is to obtain supplies of copper so as to be independent of the 
international market. It is also announced that negotiations have 
been commenced for the acquisition of copper-ore mines in Saxony. 


An Acetylene Element.— It is reported that a Berlin 
electrical firm has invented а new primary gas battery which 
depends for its source of energy on the heat of oxidation of 
acetylene. The “cathode” is a porous hollow cylinder of carbon 
saturated with a compound of copper, and constantly supplied with 
a current of acetylene entering through the central channel. The 
“anode” is some indifferent material such as carbon, platinum, or 
some substance carrying a layer of platinum black. The electro- 
lyte is a solution of hematin. Atmospheric air is fed into the 
liquid round the anode, and under the influence of the platinum 
black re-oxidises the reduced products of the hematin. At the 
cathode, the acetylene combines with the copper to form copper 
acetylide, which is decomposed by the electrolyte into carbon 
dioxide, water, and cupric oxide, the hmmatin being reduced to 
hemochromogen. The cupric oxide is converted back into copper 
acetylide by the gas within the cathode. Precise details are at 
present lacking. 


The Impurities of Caleium Carbide.—Some experi- 
ments on the derivation and behaviour of the usual impurities 
(sulphur and phosphorus) in calcium carbide have been carried out 
lately by H. Gall at the carbide factory at Notre Dame de Briançon, 
in Savoy. The amount of phosphorus in the raw materials from 
which the carbide was manufactured was: lime, from 260 to 399 
grammes; anthracite, 33 grammer; and electrodes, 310 grammes 
per metric ton. The finished carbide contained up to 648 grammes 
of phosphorus per metric ton. Ол an average the quantity of sul- 
phur in the carbide was 6,600 grammes per ton. When the substance 
is decomposed in presence of & sufficigntly large quantity of water, 
the whole of the sulphur remains in the solid residue, but the whole 
of the phosphorus, on the contrary, enters the acetylene which is 
evolved. 


Production of Electric Waves.—At a recent congress 
held in Cassel, Prof. H. Th. Simon described a novel method allow- 
ing of high frequency alternating currents, or electric waves, being 
produced for use in wireless telegraphy, the underlying principle 
being analogous to the periodical mechanical phenomena occurring 
for instance in organ pipes. In the experi nents made by the author 


in conjunction with Mr. Reich, electric arcs passing between metallic 


electrodes showed all the characteristics of such an arrangement. 
By means of high-pressure continuous currents the experimentera 
were able to set up highly efficient electric vibrations by means of 
metallic spark gaps placed in a vacuum, these vibrations being 
similar to those prodaced with the Hewitt mercary lamp and high- 
pressure alternating currents. The behaviour of high frequency 
currents is by no means altered under these conditions. The author 
considers the usual method of producing electric waves by means 
of spark gaps in air, in connection with induction coils, aa being 
irrational, furnishing relatively irregular high frequency currents. 
As the working condition of a given high frequency system may in 
each special case be accurately modified (according to the sparking 
distance, the method suggested by Prof, Simon seems to be well- 
adapted for wireless telegraph purpos:s. 
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Obituary.—G. F. TRAIN.—The death is announced from 


New York of Mr. G. F. Train, who, it is aaid, laid the first tramway - 


in this country in 1860. Mr. J. Clifton Robinson, of the London 
United Tramways Co., was then & boy on his staff. In 1866 the 
latter accompanied Mr. Train to America, and obtained important 
experience in transportation matters. 

Admiral of the Fleet Bir Henry Keppel, G. C. B., died on Sunday 
afternoon in London at the advanced age of 94.. Sir Henry was a 
director of the Direct United States Cable Co., Ltd. 


Appointments Vacant.—Assistant station engineer 
(£160), shift engineer (458.), switchboard attendants (35s.), over- 
head work foreman (50s.), motor instructors (45s.), motor inspectors 
and various other members of staff for the Leicester Corporation 
tramways; electrical fitter and enginser for the Camberwell 
Infirmary (258. +); assistant lecturer and senior demonstrator in 
Electrical Engineering for Salford Royal Technical Institute 
(£130) ; electrical superintendent for the Tyne Improvement Com- 
mission (£150). 


Personal.—On llth inst. the employés of the! Poole 
and District Electric Traction Co. held their annual conversazione. 
During the evening the staff presented to Mr. E. Н. Mottram, the 
manager of the company, and hia wife, a silver spirit stand and 
kettle, as a mark of esteem. | 

Sheffield T.C. has appointed Mr. Alfred Handford, of Salford, as 


tramway claims superintendent, at an annual salary of £220, and 


Mr. Alan Harrison Day, as assistant claims superintendent, at a 
salary of £104 per annum. | 

The Bournemouth Councilhas increased the salary. of Mr. C. 
Barker, the tramways traffic manager, from £250 to £300. 

The Birkenhead Tramways Committee has selected Mr. Wyld, of 
Doncaster, for the position of manager of the electric tramways 
£450). 

Weare very pleased to learn that Mr. W. E. Lane has pretty well 
recovered from the effects of his recent nasty experience. He was 
in Court on Wednesday giving evidence in the prosecution of his 
assailant. 


Testing Cables under Pressure.—A circular which 
has come to hand describes the method of testing lead-sheathed 
cables under a hydraulic pressure of 100 Ibs. per sq. in., which has 
been “patented” by Messrs. W. T. Glover & Co. It is of interest 
to note that this method has been in use for 25 years at the works 
of Messrs. Siemens Bros. for testing gutta-percha core for submarine 
cables—but at a pressure of no less than 3 tons per sq. in. ! 


The Marylebone Mess.—Since the article on our leader 
page went to press, we learn that the Marylebone Counoil has under 
consideration offers which have been received from the General 
Electric Co. and the Westinghouse Co. respecting the new plant 
required and respecting the working of the undertaking generally 
when taken over. Mr, Debenham, chairman of thé Electric Supply 
Committee, favours the adoption of the General Electric proposal. 
A meeting of the Council was to be held last night to decide what 
steps should be taken in view of the result of the ratepayers’ 
meeting. 


ee 


THE CENTRAL STATION ENGINEER. 


Мв. R. J. Witton, who was the first manager of the Southport 
Corporation electric tramways, and who some time ago left South- 
port to take up a position in Manchester, bas accepted the appoint- 
ment of electrical engineer to the Calcutta tramways. He sails on 
30th inst. 

Mr. T. H. Kinepon, electrical engineer, who has been attached 


to Chatham Dockyard for some time past, has entered upon his 


duties as electrical engineer at Sheerness. 

Out of 48 applications for the post of electrical engineer to 
Boston T. C., Mr. Gro. E. CLARK, of Sheffield, and Mr. W. J. 
Waits, of Cheltenham, have been selected to appear before the 
Council. The salary is £300 per year. 

Aston T.C. has made the following electrical appointments: —Mr. 
R. B. Leaog, of Shefficld electricity works, as meter superintendent 
and mains inspector; Mr. F. W. Parsons, of Northwich, as switch- 
board attendant; and Mr. A. G. TURNER, of Watford, as chief clerk. 

Newcastle-on-Tyne T. C. has increased the salary of Mr. A. E. Le 
Ross IdR OT, tramways manager, from £750 to £850 a year, with 
annual increments to £1,000. 

Sunderland T.C. has appointed Mr. L. E. Harvey, of Halifax, as 


assistant tramways engineer, at an annual salary of £200, rising to 


£250. 7 

Mr. Т. Ковевт SMITH, A. M. I. E. E., chief electrical and mechanical 
assistant to the borough engineer of Leicester, has been unanimously 
appointed by the Tramways Committee of the Corporation of 
Leicester the resident electrical engineer for their tramways, to 
take charge of the working and general repairs and maintenance of 
all completed electrical plant and equipment of the power station, 
car depots, overhead work, cars, and feeder system, ata salary of 
£250, rising to £350 per annum. Taere were 129 applicants for 
this appointment, five of whom were selected and attended before 
the Committee. Mr. E. Grorcr Mawsey, M. I. C. E., is the engi- 
neer-in-chief, and Mr. E. MANVILLR, M. I. E. E., is the consulting 
engineer for the electric tramways of the borough. 

The Maidenhead T.C. has increased the salary of its resident 
engineer, Mr. MILTON, from £150 to £180. 

The Maidstone T.C. has appointed Mr. E. E. Hoap.ey, resident 
electrical engineer, as manager of the electric tramway undertaking 
for опе year, his salary being increased by £50. 


NEW COMPANIES REGISTERED. 


Electrograph, Ltd. (79,649).—This company was registered on 
January 4th, with a capital of £10,000 in £1 shares, to acquire the interest of 
E. G. Craven in an invention known as Electrograph, to acquire patents, 
concessions or other privileges relating thereto, and to carry on the business of 
manufacturers of, and dealers in, '* electrographs,'’ and electrical instruments 
or apparatus of any kind, electrical and mechanical engineers, electricians, 
machinists, fitters, founders, smiths, wire drawers, &c. The first subsoriberr 
(each with one share) are:--E. G. Craven, 14, Greville Place, Maida Vale, 
N. W., engineer; C. W. Forward, 6, Blackfriars Road, S. E., bookbinder; H. V, 
Stow, Holmstead, Lovelace Gardens, Surbiton, secretary; W. B. Brewster, 
21, Holborn, E. C., „ J. A. Carver, Gresham Life Assurance. Co., 
Poultry, E. C., house steward; G. С. Harrower, College Hill Chambers, E. C., 
chartered accountant; and W. J. Davis, 56, Milkwood Road, Herne Hill, S. E., 
olerk. No initial public issue. The number of directors is not to be less 
than three nor more than eight; the subscribers are to appoint the first; 


- qualification, 250 shares, Registered office, Donington House, Norfolk Street, 


Strand, W.C. 


H. J. Cash & Co., Ltd. (79,701).—This company was registered 
оп January 9th, with а capita] of £10,000 in £1 shares, to carry on the business 
of electrical, mechanical, heating and ventilating, engineers, manufacturers of 
and dealers in electrical appliances, electrical contractors, fitters, and 
decorators, consulting engineers, draughtsmen, designers, &c. The first seven 
subscribers (each with one share) are:—H. J. Cash, 1, Belvedere Road, 
Lambeth, 8.E., electrical engineer; H. T. Holloway, 19—21, Belvedere Road, 
Lambeth, 8.E., contractor: Н. Holloway, 19—21, Belvedere Road, Lambeth, 
8. E., contractor; 8. Holloway, 19—21, Belvedere Road, Lambeth, S. E., 
contractor; C. Thomson. 69, Pont Street, S. W., merchant; C. J. Byworth, 
Narford, Lyford Road, Wandsworth Common, 8.W., incorporated accountant ; 
and H. T. Holloway, jun., 19, Cedars Road, Clapham Common, S. W., con- 
tractor’s assistant. No initial public issue. The number of directors is not to 
be jess than three nor more than seven; the first are J. T. Holloway, H. 
Holloway, 8. Holloway, C. Thomson, C. J. Byworth and H. J. Cash (all 
permanent), qualification, £100; remuneration as fixed by the company. 
gistered office, 1, Belvedere Road, Lambeth, 8.E. 


Mechan & Sons, Ltd. (5,516).—This company was registered 
in Edinburgh on January 8th, with a capital ot £200,000 in 10,000 preference 
shares of £10 each, and 100,000 ordinary shares of £1 each, to acquire as a going 
concern the business of Messrs. Mechan & Bons, of Scotstoun Iron Works, with 
the heritable and movable real or personal property belonging to them in con- 
nection therewith, and to carry on the business of engineers, marine, me- 
chanical, electrical, hydraulic, mining and general engineers, machine and 
engine tool makers, engine and carriage builders, &c. The first subscribers 
(each with one share) are: H. Mechan, Scotstoun Iron Works, Scotstoun, 
Renfrewshire, engineer; 8, Mechan, Scotstoun Iron Works, Scotstoun, Ren- 
frewshire, engineer; A. Mechan, Clitford Lodge, Largs, Ayrshire, engineer; 
Mrs. J. Mechan, 40, Montgomerie Drive, Kelvinside, Glasgow; Mrs. F. Mechan, 
22, Kingsborough Gardens, Glasgow; A. Deas, 180, Hope . Street, Glasgow, 
chartered accountant; and T. C. Young, 98, W. Regent Street, Glasgow, 
writer. The number of directors is not to be less than two nor more than 
five; the first are Н. Mechan, 8. Mechan and A. Mechan; qualification, £600; 
remuneration as fixed by the company. Registered office, Scotstoun Iron 
Works, Scotatoun, Henfrewshire. 


Cambridge Electric Tramways Syndicate, Ltd. (79.744).— 
This company was registered on zener 12th, with a capital of 25,000 in £10 
shares, to adopt an agreement with the British Electric Traction Co., Ltd., for 
the acquisition of its interest in an agreement dated June 21st, 1598, between 
the Cambridge Street Tramways Co. of the one part, and the first-named com- . 
pany of the other part, and for the purchase by this company of certain shares 

eld by the British Electric Traction Co., іп the Cambridge Street Tramways 
Co., to construct, acquire, equip, maintain and work by electricity or other 
power any tramway or tramways in the town or county of Cambridge, and to 
carry on the business of tramway, rajlway, and omnibus proprietors, carriers of 
passengers and goods, &c, The first subscribers (each with one share) are 
D. Munsey, Beech House, Cambridge, jeweller, Ko.: P. W. Latham, M.D., 
Rumplington Street, Cambridge; A. А. C. Swinton, 66, Victoria Street, West 
minster, engineer; H. B. Harvey, 27, Park Parade, Cambridge, engineer; J. Н. 
Taylor, 18. Tenison Road, Cambridge, secretary; A. W. Langley, 1, Carlisle 
Place, 8.W., clerk; and C. A. Parsons, Heaton Works, Newcastle-on-Tyne, 
engineer. No initial public issue; registered without articles of association, 


Canadian Electric Traction Co., Ltd. (79,722).—This com- 
pany was registered on January 12th, with & capital of £120,000 in £1 shares, 
to construct, improve, work, lease, administer or control electric, steam, and 
other railways and tramways, and electrical storage, power and lighting works, 
and to carry on the business of carriers of passengers and goods, electrical 
engineers, electricians, engineers, contractors, manufacturers of, and dealers 
in, railway, tramway, electric, magnetic, gaivanio, and other apparatus, 
mechanical and chemical engineers, generators, accumulators, transmitters, 
users and suppliers of light, heat, sound and power by electricity, galvanism, 
magnetism, compressed air, gas, steam, oil, or otherwise, &c. The first 
subscribers (each with one share) are:--W. J. Cox, 1, Metal Exchange 
Buildings, E.C., clerk; E. Н. Bullock, 10, Soudan Terrace, Stromness Road, 
Southend-on-Bea, accountant; F. В, Fuller, 13, 8t. Helens Place, E.C., secre- 
tary; W. Buchanan, 16, Ethelden Road, Shepherd’s Bush, W., draughtsman ; 
M. B. Taylor, 3, Drayton Road, West Ealing, stenograpber;. H. P. Dakin, 9, 
Silverlock Street, Rotherhithe, S. E., cashier; and R. G. Cheshire, 14, St. 
Helens Place, E.C., clerk. The number of directors is not to be less than 
three nor more than eight; the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, £150 each per annum (£50 extra for the chairman). 


East Cheshire Light Railways Syndicate, Ltd. (79,755).— 
This company was registered on January 16th, with a capital of £8,000 in £5 
shares, to establish a company with powers under the Light Railways Act, 1896, 
to construct, maintain and work a system of light railways from Mottram to or 
near Hyde, Stalybridge, Hollingworth, Woolley Bridge, Tintwistle, Broad - 
bottom and elsewhere: to acquire any tramways or railways in Cheshire or else- 
where in the United Kingdom, to equip, maintain and work the eame Ly elec- 
tricity, steam, horse or other power, to carry on the business of railway, tram- 
way, motor-car, omnibus and van proprietors, manufacturers of rolling stock, 
carriers of passengers and goods, electricians, suppliers of electricity, and to 
adopt an agreement with A. E. Chadwick. The first subscribers are: — . 
Pearson, Grenville House, Ashton-under-Lyne, coal factor, 11 shares; M. 
Fentem, J. P., Beechwood, Stalybridge, merchant, 10 shares: L. Н. Moorsom, 
20, Cooper Street, Manchester, engineer, 11 shares; J. Ridyard, J.P., High 
Bank, Stalybridge, gentleman, 10 shares; A. H. Gibbings, Lynton, Heaton 
Norris, electrical engineer, 10 shares; J. M. Newton, 6, Bank Street, Man- 
chester, engineer, 10 shares: and W. E. Rowcliffe, 87, Cross Street, Man- 
chester, solicitor, 10 shares. Minímum cash subscription, £1,000. The number 
of directors is not to be less than three nor more than 12; the first are G. 
Pearson, M. Fentem, J.P., L. Н. Moorsom, J. Ridyard, J.P., and A. Н. 
Gibbings; qualification, £50; remuneration as fixed by the company. Registered 
office. 129, Stamford Street, Stalybridge. 


Peto & Radford, Ltd. (79 761) —This company was registered 
on January 16th, with a capital of £10,000 in £1 shares, to adopt two agreements 
—(1) with Peto & Radford, Ltd., and (4) with the P. and R. Storage Battery Co., 
Ltd., and to carry on the business of manufacturers of and dealers in electric 
meters and any other electrical instruments, apparatus, appliances, machines 
and contrivances, electricians, accumulator manufacturers, photographers, 
automatic manufacturers, opticians, photographic printers, stationers, en- 


| prayers, typefou: ders, £c. The first subscribers (each with one share) вге:— 


. Peto, Sunnybank, Ashstead. Surrey, electrical engineer; F. W. A. Radford, 
Southernhurst, South Park Hill, Croydon, electrical engineer: F. G. Hart, 
Station Road, Epping, electrical engineer; H. J. Day, 66, New Compton Street, 
W. C., electrical engincer; E. Mumford, 25, Nelson Street, Greenwich, pawn- 
broker; W. A. Carroll, 63, Spencer Street, E.C., electrician; and C. W. 
Marshall, 19, Elm Park Road, Chelsea, assessor of taxes. No initial public 
issue, The number of directors is no: to be lesa than two nor more than дуе; 
the subscribers are to appoint the first; remuneration as fixed by the company, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Automatic Telephone Co. (1903), Ltd. (76,025).—A mortgage, 
dated December 2nd, 1908, to secure £950, charged on plant and maebinery on 
the premises of Mesars. Margo & Co., of 72 and 74, London Street, Greenwich, 
а n registered, Holder: Mrs. D. Margowski, 18, Newstead Road, 

ent. 


Fenner James & Co., Ltd., electriciane, London (76,952).— 
A debenture, dated December 18th, 1903, charged on the company's under- 
taking and property, present and future, including uncalled capital (if any), bas 
реп registered. Holder: Capt. W. A. Grant, Castle Malwood, Lyndhurst, 

ants. 


Electric Light Insurance and Maintenance Co., Ltd. 
(64,899).—This company’s annual return was filed on November 2nd, when 6,329 
shares had been taken ар out of a nominal capital of £10,000 in EI shares. #1 
per share has been ed ор on seven shares, and 10s. per share оп 5,882, 
resulting in the receipt of £2,843. £75 remains in arrears. £3,411 is considered 
as paid, being £1 per share on 600 and 10s. per share on 5,882 shares. Mortgages 
and charges: £5,000 


Lee, 


Chelmsford Electric Lighting Co., Ltd, —A trust deed, dated 

December 21st, 1904, to secure £20,000 debenture stock, has been registered. 

rty charged: The company’s personal property, including uncalled capital 

and unpaid calls, good will, trade debts and other choses in action, and certain 

freehold lands and hereditaments at Chelmsford. Trustees: Lient.-Colonel 

R. E. B. Crompton, C, B., Thriplands, Kensington Court, W.; and B. Gibson, 31, 
Warrington Crescent, Maide Vale, W. 


Ross Electric Light and Power Co., Ltd.—£1,500 deben- 
tures, created and dated December 17th, 1908, charged on the company's under- 
taking and property, present and future, including uncalled capital, have been 
registered. No trustees, 


Costa Riea Electric Light and Traction Co., Ltd.—A prin- 
cipal trust deed, dated March 30th, 1898, to secure £190,000 debentures, created 
March 14th, 1898, and 4 ae ements trust deed, dated December 28rd, 1908, to 
secure £100,000 further debentures created November 25th, 1902, have been 
registered. F roperiy charged: Contracts or concessions giving the right to use 
the waters of the rivers Maria, Aguilia, Tiribj, Varilla, Torres and Cartago, 
having horse-power of about 1,860, with power houses and other works used in 
connection therewith, land at Anonos, Ban José, and Cartago, and the com- 

ny's чай and property, present and future, including uncalled capital. 
tees: City Safe Deposit and Agenoy Co., Ltd. . 


Chloride Electrical Storage Co., Ltd. (35359) —This com- 
pany’s annual return was filed on November 10th, when 62,000 preference and 
58,250 ordinary shares had been taken up out of a nominal capital of £135,250 
in 62,000 preference, 83,250 ordinary, and 40.000 unclassified shares of £1 each. 
£1 per share has been called up on 48.750 preference and 16,250 ordinary shares, 
and £65,000 has been received. £80,250 is considered as paid on 19,250 pre- 
ference and 17,000 ordinary. Mortgages and charges: £20,000. : 


Northampton Electric Light and Power Co., Ltd. (28,640).— 
Issue. on January 2nd, of £1,150 debentures, of series created Jane 3rd. 
1996, to secure not more than two-thirds of the paid-up capital for the time 
being, charged on the company's undertaking and property, present and future, 
including, uncalled capital. No trustees, Previously issued of same series : 


Perth Electric Tramways, Ltd. (55,935).—A trust deed, dated 
December 30th, 1908, to secure £50,000 debentures, created by resolution of 
December 22nd, 1908, has been registered. Property charged: Tho benefit of 
oertaia акгеетепів, deposit, provisional order and Acts of Parliament and tram 
ways, tramway undertaking, plant, machinery, ĉc., in Perth, West Australia. 
Trustees: Lord A. Butler, 7, Portman Square, W., and J. S. Austen, 68, Dash. 
wood House, Е.С, 


Bath Electric Tramways, Ltd. (74,278).—A memorandum of 
satisfaction in full of two mortgages on unpaid capital, dated August th and 


Beptember 15th, 1903, securing £10,000 and 
Pacific aud European Telegraph Co., Ltd. (36,683).— This 


companv's annual return was filed on December 17th, when the entire capital 
of £190,000 in £10 shares had been taken up. 44 per share has been called up. 
resulting in the receipt of £40,000. Mortgages and charges: £100,000 


Hubert Grenfell, Ltd, (13,086).—This company’s annual return 
was filed on November dew, when 1,846 preference and 10,000 ordinary shares 
had been taken up out of a nominal capital of £12,500 in 2,500 preference and 
10,000 ordinary shares of £1 each. £1 per share has been called up on the pre- 
ference, resulting in the receipt of £1,345. 210,000 is considered as paid on the 
ordinary shares. Mortgages and charges: Nil. 


Marconi International Marine Communication Co., Ltd. 
(65, 759).— This compsny’s return for 1903 was filed on January and, when 
201,056 shares had been taken up out of а nomioal capital of £350,000 in £1 
shares. 158. per share has been called up on 99,056 shares, resulting in the 
receipt of £74,179, £118 remains in arrears. 106,000 shares are considered ae 
tully paid. No mortgages or charges. 


New Phonopore Telephone Co., Ltd, (44,654).—This com- 
y's annual return was filed on October 20th, when 65,111 arta тү 1,000 
anders’ shares had been taken up out of a nominal capital of £10,000 in 9,000 
ordinary вой 1,000 founders’ shares of £1 each. 10s. per share has been called 
ap on the ordinary, resalting in the receipt of £2 556 103. 1,000 founders’ shares 
are considered ss fully paid. No mortgages or charges. 


ELECTRIC TRAMWAY ACCOUNTS. 


Оса analysis this week deals with two muni- 
East Ham and cipal tramway undertakings which apparently 
Wolverhampton have very different aims in view. East Ham 
Municipal has gained & reputation for cheap rides, 82 per 
Tramways. cent. of the fares being åd., and the average 
fare being 62d. Wolverhampton, on the other 
hand, by ita decision to soar above the level of common or garden 
trolley systems, and thus enable its population to enjoy to the full 
an unobstructed view of beautiful Wolverhampton,” is doing its 
best to increase the cost of travelling, and its revenue per passenger 
amounts to 12d., or double the East Ham figure. | 
The results are of the first complete 12 mOnths’ working at East 


Ф 


16,000 respectively, has been filed. . 


Ham, and, compared with the previous nine months! excellen 
results, show а considerable improvement. | 

In the of Wolverhampton the figures do not represent a 
clear year’s working of the reconstructed routes, the dates of 
opening of the latter being from February 6th to September 24 th 
1902. It will be gathered that a deficiency occurred on the 
working of the horse section, which was made good from the balance 
on the electrical sections, the deficit for the year on all sections 
being £257. Mr. W. O. Ullmann is the engineer and manager of 
the East Ham D.C. tramways, and Mr. W. A, Luntley and Mr. 
C. E. C. Shawfield are manager and engineer respectively, of the 
Wolverhampton undertaking. 


GENERAL STATEMENT. 


Wolverhampton. 
(Electrical Sections.) 


Length of route е 7 miles miles 
Total length of track 11 miles 11 miles 
Number of cars in use А 30 14 
Car-miles run ... và T 650,224 417,335 
Passengers carried per annum | 9,971,337 4,263,066 
Capital expended to date £127,943 £147,552 
Total receípte ; £26,099 £21,353 
Working expenses £18,661 £19,670 
Gross profit £7,438 £8,683 
Income per car- mile ae 9:63d. 1118d.* 12 28d. 
Working expenses per car -mile 6:88d. 775d.“ 7284. 
Int. & sinking fund per car- mile 2 09d. 2 83d.* — 
Total expenses per car-mile... 8:97d. 10 5847 — 
Profit or loss per car-mile + 66d. ＋ 60d.“ — 
Cost of energy per car- mile. 2 02d. — 2:80d. 
Average fare per passenger... ! 62d. — 121. 
Revenue per mile of route ... £3,728 £3,050 
Expenditure per mile of route £2,066 £1,810 
Total units used РТ 656,125 | 612,240 
Units used per car-mile 1001 | 146 

| 


' 


— —— — — 


e —Em — — —— S 


These resulta ате for both electrica] and horse sections. 


The above figures show that East Ham is happily placed as 
regards a frequent service and heavy traffic, an excellent combina- 
tion from the point of working efficiency. The passengers carried 
per car-mile at East Ham and Wolverhampton are 15 and 10 
respectively, and by comparison the latter town offers far less 
chances of revenue-earning thar the former, yet the working coste, 
and particularly the figure for energy per car-mile at Wolver- 
hampton (with only some months working to its credit), shows that 
those items are likely to be considerably above the average for such 
undertakings. 


ANALYSIS OP WORKING EXPENSES. 
—— — ——Ó MH €— M an 


— East Ham. Wolverhampton. 
. Per Per 
Traffic expenses, including | Gross. |car-mile.| Gross. | car-mile. 
wages of employés, car-shed 
expenses, tickets, uniforme | £8,897 | 3'284. | £5,085 | 293d. 
Electrical energy  ... " 5,468 | 2024. 4,868 | 2:80d. 
Management and general ex- | 
penses, including salaries, | 
printing, stationery, insur- 
ance, law and sundry 1,194 44d 1,2286 | 71d. 
Rent, rates and taxes 712 26d. 375 21d. 
Repairs and Maintenance: : 
Track... - РЕ : 324 12d. 155 09d. 
Overhead equipment 144 5d 26 * 024. 
Cars, & c. dui | 1,797 "66d. 896 514. 
Bundry mas : 125 "05d 29 Old. 
Total working expenses. | £18,661 6 88d. |£12,670 | 7:28d. 
Percentage of working ex- | | 
penses to receipts ... 71 per cent. 60 per cent. 


* Feeders and conduits (Lorain surface contact system installed). 


The East Ham working expenses are somewhat above the average 
for trolley lines, but the car-miles on the same length of route are 
ird more than at Wolverhampton, and maintenance charges are 
correspondingly increased. 

The Wolverhampton figures also do not include expenditure by 
the Lorain Co. on renewals, amounting to £850 or an additional 
49d. per car-mile, which, if added, would bring up the working 
expenses to 777d. per car - mile, а figure which is likely to increase 
with & complete year's working. The percentages of working 
expenses to receipts show clearly the effect of the low average 
fares charged in the case of East Ham. 


+ 
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East Ham. Wolverhampton. 


To interest on loans x £3.603 £4,353 

To sinking fund ... bus 2,047 2,226 

To depreciation and reconstruc- 

tion isi sey A — 2,995 =~ 

To deficit on horse section — 702 

To accumulated interest ... ; — —436 

To balance for year ds $i 1,788 —257 
Gross profit. £7,438 £8,683 


In the case of East Ham, the gross profit provided for financial 
charges, and left & balance of £1,788, which was carried towards 
the liquidation of the initial expenses. | 

At Wolverhampton the profit on the electrical sections covered 
the deficiencies of the horse tramways; provided for financial 
charges; also for depreciation on the old horse undertaking, and 
reconstruction of tracks and cars (exclusive of Lorain equipment), 
the latter an item of £1,750, which presumably does not refer to 
running maintenance. The net result of the year's working, after 
adding an amount of £436, in respect of accumulated interest, is a 
deficiency of £257. 


| CITY. NOTES. 


Direct United States Cable Co. 


THE directors’ report for the six months ended December 31st, 1903, 
to be presented at the meeting on Tuesday, January 26tb, shows :— 

The half-year's revenue, after deducting out- payments. amounted to £47,815, 
as compared with £52,514, showing a difference of £4,729 avainst the balf-year 
under review. "he working and other expenses amounted to £21,816, leaving 
u balance of £25,999 as the net profit, making, with £2,694 brouxht forward 
from the previous half-year, a total of £2+,692, For the corresponding period 
of 1902, the working expenses and other payments amounted to 421, 747. 
Interim dividends of 83. per share for the quarter ended September 30th, 1903 
(paid October 27 h, 1903), and of Зв. per share for the quarter ended December 
3156, 1903, payable January 30th, 1904), together amounting to £18,218, have been 
declared, and after setting aside £8,000 to the reserve fund account. the balance 
of £2,479 on the revenue account has been carried forward. The reserve fund 
account has been debited with £80,178 for cost of cable repairs, and after being 
credited with interest on the investments, profit on sale of securities and amount 
act aside from revenue now amounts to £462,004, taking the investments nt cost 
price, 


City and South London Railway Co.—The accounts 
for the half-year ended December 31st, 1903, show a balance suffi- 
cient, after providing for debenture stock interest, dividend on the 
preference stocks and transferring to the renewal fund £1,500, to 
allow of adividend on the consolidated ordinary stock at the rate 
of 2 per cent. per annum, carrying forward a balance of £746. The 
dividend for the corresponding period last year was at the rate of 
34 per cent. per annum, carrying forward a balance of £1,268. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special settling day in :— 


West London and Provincial Electric Supply Co., Ltd.—Further issue of 
5,763 ordinary shares of £1 each, fully paid, Nos. 19,892 to 25,654; and 6,763 
б nm cent. cumulative preference shares of £1 each, fully paid, Nos. 41,915 to 
47,677. 


And to allow the following to he quoted in the Official List :— 


London United Tramways (1901), Ltd.— Further issue of 17,500 6 per cent. 
cumulative preference shares of £10 each, fully paid, Nos. 82,501 to 100,000. 
Isle of Wight E. L. and P, Co., £50,000 44 per cent, debenture stock. 


Crompton & Co. Ltd.—The secretary states that the 
keen competition in the electrical trade, referred to in the chair- 
man's speech at the last general meeting, still continues, and 
although a larger amount of business has been done during the half- 
year ended September 30th last than in any corresponding period in 
the company’s history, prices have ruled so low that only a moderate 
profit had been earned after providing for debenture interest. The 
directors have, therefore, decided to await the results of the full 
years working before making any distribution to the shareholders. 


Dublin and Lucan Electric Railway Со.—Тһе 
accounts for the half-year ended December 31st, 1903, show a profit 
of £1,625. After including the balance brought forward and pro- 
viding for debenture interest, the directors recommend the pay- 
ment of half-year’s dividend on the preference shares, placing £700 
to reserve fund, and carrying forward £359. 


St. James's and Pall Mall Electric Light Co.— 
The directors recommend a dividend for half-year ending December 
3186 of 78. 6d., together with a bonus of 28. per share on the ordinary 
shares, making with the interim a dividend of 124 per cent., and a 
bonus of 2 per cent., for the year 1902. 


Metropolitan Railway Co.—The dividend for the past 
half-year is at the rate of 3 per cent. per annum, with £11,500 
placed to reserve and £21,000 carried forward. 

Smithfield Markets Electricity Supply Co—The 
directors recommend a dividend of 4 percent. for year ended 
December 31st last, carrying forward £1,250. 

Chili Telephone Co,—The directors have declared an 
interim dividend at the rate of 6 per cent. per annum for the six 
months ended September 30th, 1903. 

Great Northern and City Railway Co.—This com- 
pany's meeting is to be held at River Plate House, E.C., on 
February 2nd, at 2.30 p.m. 

Central London Railway Co.—The ordinary meeting 


Dol held at the Holborn Restaurant on 3rd prox., at 12.30 
o'clock. б. 


STOCKS AND SHARES. 


Wednesday Evening. 


Forgan politics having fallen upon something of a lull, the Stock 
Exchange is busy discussing its own domestic concerns, which 
invariably come to the fore when there is not much business doing. 
The Home Railway provides an unwonted excitement, thanks to 
the dividends, but beyond that, the daily chronicle sinks to much 
about the same dead level of inanition every day. А few of the 
electric lighting companies are declaring their dividends, to the 
hardening of the market, but Telegraph descriptions display few 
changes. 

Two per cent. on City and Bouth London Ordinary Stock was 
as much as the most hopeful bad looked for, while others, as we 
bave previously mentioned, thought that the dividend might be 
passed altogether this half-year. The rate makes 21 percent. for 
1903, against the 31 per cent. paid in the previous twelve month, 
and the price of the stock has risen two points, to 504. At the 
present price of 50, the yield is, of course, 4j per cent. on the 
money. The Preferences have also firmed up a trifle. 

Another surprise was the Metropolitan Railway dividend at the 
rate of 3 per cent. per annum, which also advanced the price a 
couple of points, to 89. "These distributione, with others of the 
steam companies, are better than the market had anticipated, and 
ав there is not much stock in floating supply, а small boomlet 
appears at least possible in the Home Railway department. Great 
Northern and City Preferred A shares have come into notice 
upon the preliminary running of the system, and are being dealt in 
about 74 to 72. The Great Northern Railway is making sweeping 
alterations in ite fares, to compete with its electrical neighbour. 
Districts remain quiet at 35, which is fractionally higher on the 
week ; the Metropolitan dividend being an influence for good. Ор 
to the time of writing on Wednesday evening, the Central London 
has not made its announcement, but 4 per cent. on all the stocks, 
and a reduced carry-forward is anticipated. 


The St. James's and Pall Mall is the first of the big electric 
lighting companies to announce its dividend, and the rate of 144 
per cent. maintains that which has been paid for several years past. 
While the quotation is nominally unchanged, the tone has im- 
proved—that isto say, the buyer now would have to pay more for 
his shares than a week ago. The same observation applies to several 
ofthe other principal shares in this list. London Electric Pre- 
ference improved to 53, another 6r. rise, and Kensingtons are } 
better at 114, the same advance having been scored by Weatminsters 
at 13. Westminster Preference are 6} ex the dividend of half-a- 
crown, the deduction failing to change the price, which is also the 
case with Edmundson's Ordinary in all respects. Smithfields have 
declared a higher dividend at the rate of 4 per cent., and the shares 
keep about 33, while the Debentures are being done at 85; and 852. 
Blackheath Ordinary at ; bas risen 4, a sequel to the demand for 
the shares which we were noticing last week. Metropolitans are 
inclined to be easier as a result of Tuesday night’s meeting at 
Queen’s Hall. 


Among Telegraph descriptions, the stolidity of the Eastern 
group is, perhaps, the outstanding feature. What changes have 
occurred are little more than the adjustment of prices to ex dividend 
conditions. Eastern Extensions are theoretically 5s. down, 
although the dividend is only 2s. 6d., but since ithe price of the 
ehares moves (officially) in quarters actual alteration is not repre- 
sented thereby. The leading financial weekly journal calls atten- 
tion to the unreliable way in which too many shares are officially 
quoted, and its strictures might, perhaps, be applied more aptly to 
electric lighting and telegraph varieties than to almost anything 
else. 


Anglo-American Telegraph Preferred at 94 is 2 better, and the 
directors are expected to make their dividend statement on January 
29th. Direct Spanish Preference have put on 3, at 8 middle, but 
the Debentures lost their rise of last week. None of the Telephone 
issues have moved. 


In the Traction market there is very little doing. London United 
Debenture has been done at 1044, and the omnibus companies“ 
stocks are advancing upon the better display made by the Road Car 
dividend. British Electric Traction Ordinary do not move from 
114. Calcutta tramways have been dealt in at 63. 


Cromptons fell + to 1j upon the disappointing nature of the 
report ; the interim dividend has to be passed, owing to the decline 
in the profits. British Westinghouse l'reference have hardened to 
4%, and it is said that the dividend is to be paid directly after the 
meeting on February 5th. The Debentures are 941, and ncta 
particularly good market at that. British Aluminium Debenture 
easily recovered 14 per cent. of the deducted interest. Telegraph 
Constructions continue dullish, and there are no changes to report 
in the Callender and Henley groups. 
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Present NAME Dividends for the last 
1901, | 1908. | 1908. 
67,100 African Direct 4 96 Debs. e ee ee өе 100 ee se b . 
26,000 | Amason 8 Nos. 1 to 9 000 d ‘ 10 és ET А 
119, 7008 Do. do. 6% Dens., Nos. 1 to 1,950 Red. к 100 M с: Ё 
308,940 Anglo-American eo ee e. ee ө е Stock 61s. 60/6 . 
8,105,580 | Do, do. do, 69% Prei. И Stock | 6% | 6 к 
8,106,550 | Do. do. do, De ES: Stock | 2s, l^ : 
18,806: 9008 Chili Tel Nos. 1 to 44,000 ee es ee ee ee ee $10 P 4 9. 
Do. do. Sterling 600 y "a ee ee ee ui Ro fi: А dd 
16,000 Cuba ee ee eo ee se oe ee ee ee 10 4 96 63% ix 
6,000 Do. 10 96 Pref, se ee ee ee ees ее 10 ee =e. 
12,981 Direot ee os ee 5 4 96 4 96 
6,000 Do. do, 10% Cum. Pret. ә vs s E. ss ss e 
60,104 | Direct United States ee `| 9 | ві | зі |. 
85,900 Direct West India Cable, 44% Reg. Г + Deb, within Nos. 1 to 1,890, Red. 100 а gi is 
4,000,000 R „ „ es Flook 7% | 7% 
1,584,045 Do. Мол, Da экек la, 7 88 - | Stock | .. NN К 
— Do. 44 55 ав к SS Seek TED 
800,000 Eastern & South African Tele. 4% MD Db., Мов. 1 to 8,000, red. 1900 | 100 RE 2 
3000000 | Do. e (Maoriiius Bub.) 1 to 8,000 95 i Hs 
180,227 Giobe se ee ee eo 15 9% ee e 
1 | Great Northern Telogre oZ зо |w% [19% |: 
58,700 Halifax and з Telegraph of ама lst Mort, Debs. з Within Kal. 100 hu oe 2 
13,000 Telegraph $01,300, Beds)! ро | 10% | - 
160,000 Brasilian Telegraph, 6% Debs. 7 e e+ | 100 ee ee ec 
1,088,888 Nasional Telephone, Pref. 8 5 Ё ..| 100 5% | 6 ° 
1,966,667 Do. Def. Stock . se e ee e ee 100 oe . 
15,000 Do. do. 6 Cum. lst Pref. ce е ee е ee 10 6 6 ee 
3,990,000 Do i H 8 ES Puri ‘to 260,000 ur hs r H H x 
230,000: | Do. do, 84% Deb. ; „ воск a 
179,818 nal ee oand Elec. N LC fally paid У i Н H : 
100.000 Pasito, à Eu: Tei. 4 „ Debs. Prel, y 000 uon 100 из ; 
a ee ee e ee е 
11,880 пгорева i % ee S wl ee ee ee 8 5 96 ee Ы 
88,000 суа J ð—' s |7% рар : 
48,000 Do. 5 быа. Бы, 1 и 5 : чч $ 
199,941 webs Da Nos. ‘to 40,000 be Btock 12 is . 
West Coast of Debs, 1001 100 йз » : 
ES S CDS C кин e | үзүш | 
96,0008 Do, 44 Bab. be. And series, 1908 ee ee es 100 eo oe ee 
800,000 Do do, Stock Red. о 0 ee e. ee 100 e. 0 ee 
68,881 West India and Panama ee ee e ee ee 10 s.e. es se 
84,868 Do. do. do. 6 9 Cum. 1st Pref n x 19 s 25 s 
4,080 Do. do. do. LIES ә s 10 js “э 
89,0001 Do. do. do. 5 & Debs., Nos. 1 to 1,000 100 ae de > 
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ү = 
90 — 80 
49 — 50 
94 — 96 
E 5 
175 —185 
BR — 92 
7— 8 
16 — 17 
Jd 
10 — 1 
08 —101 
119 —194 x4 
87 — 90 xd 
110— 11 à 
x 
106 —109 
99 —1C2 
у i0, 
wf p 
36i 
98 —101 
87 — 40 
08 — 
102 —104 
77 — 80 
18 — 14 
1g — 16 
95 — oF 
100 —10% 
1 1 
$1 
T 1 
Th 
102—105 
5— 6 
а 12 
99 —102 
iS iag 
ес 8 
99 —109 xd 


90,000 Cum. Pret. ee ee ее 10 ee ee 
500,000: 1st Mort, Deb. Stock Red, ee е 6 ee Btock ee oe 
200,000 Riectric m ө кР 28 $e ee 10 9 96 8 96 с 
100,000 ` n 6 $ Cum. АЕН ee oe 0 10 oe ee 
500,000: А 8 P Debenture Stock oe . Stock ee ee 
200,000 жини кєр Р vs A : 10% 10 % 
60,000 % lst Mort. Deb Redl... 100 m E 
80,000 я im, Fre. 21 6% 
106,781 | Brash Electrical Engineering, ‚ 1 to 106,781.. 85 (e^ аа 3 N Nil š 
195.000 do: Perp. Bob, Stock Stock 5 
125,000 do. Фрер. ind : Block 9 1 
«8,000 do. do. 5 % Cum. Pre КЕ 5 we os А 
95,0094 do. ist Mort. Deb. Stock Red, Stock КЕ ss 
31,860,014 | Central London Railway, Ord. В бИ a vs Btock | 4 4 
494,008 Do 4 96 Pref. Stock 5 sè Stock 4 4 ЫБ 
0 do. se эң ee Ф Stock 4 4 ee 
1.990.009 ° ee e ee ee Stock | 8i 23% 
pt EE dump T маңы imn 
m gor Алый lg. e || [oz 
. eD. se ae ee ee . 
100,000: до. 5 and Deb. Stock Prov. Certs. all pd. | 100 a 2 is 
112,100 do Construction, 1 to 112,1 ОИН A V. va 3 6% | 6% p 
x 81,890 Cum. Pref. 1 to 81 eo | . 2 ee ee 
. 82,5001 | Р . 1st M. Btock e Btook ee ee 
25,000 . Electric Co ‚5 f. ee a . 10 6 96 5% 
200,000 Do. do. 4 устани ee А Воск | °° M 
Я 17-1 Healy e (W: T.) dr ae Rs 20 % 20 % 
"48,050 Do. M ib. Deb: Stock — .. Stock | .. E: 
($0,000 | Indis-Rubber, Gutta- Perche & Telegraph Works . ex as 10 [10% | 10,96 
00,000 Do. do. do. 4 9% 1s$ Mort. Deb. 100 vs n» 
97,500 F Танаи OTA 3 MM 0 ** 14% 
150,000: o. do. 4 % Deb. Bds., Nos. 1 to 1,50) Red. 1909 | 100 wá xa 
60,004 Waterloo & Ойу Railway, Btook ee ee es eo oe 100 8 % 88% 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
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97 —100 
15 — 80 
u-u 
104 —108 
91 — 94 
98 —101 
91 — 94 
47 — 60 
11— R 
97 —109 
аф 
T1 — 76 
a 13 
af з 
SA 10 
i-i 
со 
108 —119 
18 — 19 
100 —108 
101— 103 
898 — 
100 —108 
91 — 94 


й аза) D 
11 11 11 
11 11 11 
138 
6 — oe 
102 —107 ш 
1 аш 1 2 
9] —1 ee 
15 — 80 ee 
11 == M ee 
104 —108 a 
91 — 94 94 
98 —101 ee 
6 —5 | d 
làá— 3 ЧР 
97 —100 S 
= i З 
12 — 77 K 
76 — 81 е 
1g— 1; е 
— B it 
97 —100 xå ; 
10 ; 
95 = 98 ee 
183 — 14 14 
118 — 19 ха s 
— 19 x 
100 Nor z 
10 —1 ik 
т | d 
100 —108 xd - 
91 —- 94 


483 


мі 


From Manchester Share Lis. 


152 THE ELECTRICAL REVIEW. [vol м. No.1,965Jawcamr 22, 1904. 
SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


ХАМИ, or оомо Quotations. week ended 
lerne, Share, 182% three years. Jan. 18th. Jan. 20th. | Jan. 20th, 1904. 
100,000 | Blackheath and Greenwioh’Dist."Electric Light, Ord.. И P | @— 3 1 1 | pa 
Sath an төеп $, ee ee oe eo es nt 
100,000 4% Ist Deb. Stock, Prov. Certs. — .. | 100 M M 114 —117 114 —117 "d e 
- 80:000 Brompton & Kensington Electr Sens g , & , 1 to 90,000  .. : 8% T ME : 19 — 10] и LIST 
* 60,000 | Charing Cross and Strand Electriol Bupply „ сне Б |10 js 818 
10,000 bo. do ü Ci Un PA is б Cum. тег ee Н Ex ee бо si : vt 
е • ty dertaking Cum. 0 oe ee ee Ы dic 
pU *Ch е ci 8 0. M Deb. Btock ae ee ee oe ee * ee е е 108 E 108 = ы е 
elsea eotri L) upply, ae oe _ эе oe ee 4 y ee b53— 54— es е" 
E134 City of London 1 8 чыркы 40,001 ECT %s . 10 Ps "a af 1101 Чо 0240 10 103 
о 0 5 — eo ee ee = т, 
$0,000 Do. 5 Cum. E EI эө ee 10 * eo 18 — 14 18 — 14 1 189, 
400,0001 Do. 6 Den M RT at 115) all paid ee ee ee ее ee oe 121 —196 121 —196 1 124 
B00,000 ^ Do. v. Cr all peid . ee 100 oo е oe 101 — 104 101 —104 1 эе 
38.800 County London & Brush Prov, окно i , Ord, 1—40, — Я iB 4 96 Ш it 7 ust iig ii 
do. 60, ы s.. ae L 
«00,0001 Do. do. Deb. TE .* foe ee ee ee ee ° .* 101 —110 107 —1 10 109 1051 
950,000 Do. do. and Deb. stock ee e ee ee Stock 99 —108 99 —102 e. 
60,000 | Edmundson's Electric "IM SA 1% К 6 — 6 — 6% ха ба| .. 
80,000 ро. S € Cum. Pref. ee ee ee ee ee r ae 6 — 6 — oe эө 
140,000 Do. Ist Mort. Ded. Stock oe 100 oe ee oe 104 —107 i 108 —106 xd or е 
21,000 | Kensin and Eolghiabridga "ia ʻi 8 10 96 6s 103— 113 11 — 12 T ee 
90,000 do. Debenture Stock ee Stock ee ee ee 101 —104 101 —104 * JU 5 78 
110,000 | London Electric dani y Corporation, Lin ted, Ота. .. .. .. 8 з. Ин 1 1 2? 1 i ц 
49,840 Do. О» do. 6 96 Pret, b ee oo — 5 = 6 oe 
260, Do. do. do. 4 X 1st Mori. Deb. Btock Red Btock РА А ВА 97 —100 97 —100 97 iss 
100,000 | Metropolitan Electrio Supply, 1 to 100,000... 10 6496 ee 17 — 18 17 — 18 17 174 
71,106 Do. do. 96 Cum, Pret. 1—71, 106, &8 paid 6 ee e» ee 6&— У 5)— 5 on er 
290,000: ро. do. ist Mort. Deb. Stock ее е ee ae eo 109 =—118 109 —] 18 » 
260,0001 Do. do. Mort. Deb. Stock Red .. .. | Btock v. - 55 96 — 98 96 — 98 - 
10,862 | Notting Hill Electric Lighting C aep 1 6 PA 124— 18 210 18i 18 
40,000 | St. James’ and Pall Mali Electric > Light, Ord, га 6 143 144% 144— 14 14 15 “a 
20,000 Do. do. P: 20,081 to до 40,080 6 ee ve R — 9 8 — 9 ee ee 
160,000; Do. do. .. | 100 m e id 98 —101 98 —101 is T 
12,000 | Smithfield Markets Electrio 8 ora. e ae б ie 4 96 8— 8 — 9U н. 2 
50,000 Do. do. 4 Deb. Stock ... Stock si 85 — 85 — 90 85 854 
65,000 South London оско; Bupply, Ord. ee ee oe oe oe 6 ee eo — ee c. 
80,000 Urban Боса овари, ee ee eo ее ee ee 5 ee ee 4 TN ee ve 
80,000 Do. do. 5 Cum. Pref. ee oe ee ео ee 6 ГЕ ° ee 44— 4 = е е» 
Ота. oe oe T oe 12 —_ 18 194 193 
do. b % Cum. Pref. oe ee oe ee P ee 6 xaT & 6 — xd 6 e's 
* Subject to Founders Shares. t Unless бызаа rinsed all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, January 20th. 
? М 
CHEMICALS, &о. [Mil "EL. ш: METALS, &o. (continued), TM daa oe Des: 
. .. per ot. 6/- „ Sie g Copper Sheet .. per ton . ET ee 
a "n Nitrlo .. oe ee ee per owt. 23J- ee 9 Г] ae oe per ton 278 ee 
а „ Oxalo.. e. of per out. 225 ee 6 „ (Electrolytic) Bars . per ton 268 . 
a 99 W ee . 0 oe per ct. 6/8 ee 6 n L1] Sheets ee per ton &78 i oe 
a oniao, PAI „„ per owt. 43/- ee в T Т] per ton £76 oe 
а Ammonia, uriate (orystal) .. рег ton £88 10 ee 6 — ” Н.С. Wire per lb. Nd. 
ee ee per ton £80 oe f Ebonite Rod eo eo ee per lb. 8/8 ee 
a Bleachin powder . ee ee ee per ton 24 10 oe f IT! ee ee per Ib. 8/- өө 
a Bisulphide of Carbon .. .. рег ton #15 ys п German Silver Wire .. per lb. 1/6 Tm 
a Borax. oe e. 5. o. per ton £18 x h Gutta-peroha fine. .. per lb. 8/- ee 
a Bensole e 9029 " sa . per gal. s- i & Indis-rnbber, Para fine . per lb. 4/- to 4/14 с. 
a „„ ( ... per kal. os 4 Iron, Sheets .. per ton £18 T 
в Popper Bulphate .. oe per ton £20 us i „ Pig (Cleveland warrants) per ton 42/0 T 
а Nitrate .. per ton 224 ба 4 » Fo оне per ton From #11 й we 
a , White Sugar ee .. рег ton £81 T 1 » Вогар, per ton 47/6 to 50% T 
алац" š PN Leiden xis as $n Wire, galvanised No. 8 . per ton 29 16 E 
a Me ун $. a .. per gal. oe 
а Naphtha АС Гол mi (ОУ, а 160° C). per fal. 5/6 s | Lead, English Ingot ee e. per ton 212 ee 
а Potash, Bichro casks .. per Bd. TN i ji Sheet per ton 218 ee 
4 LET Caustic (78/60 K). . oe per ton £24 ee 7 ganin Wire No. 98 ee ee per Ib. Ed ee 
a í isulphate s per ton 235 E Mercury .. per bot. 85 Roe esce 
а Bhellac . Per owt, 223 / . Mica (in original cases) small >: per Ib. 4d. to 1/6 oe 
a Sulphate of Magn esia .. per ton 4A 10 T d n M » m ium per lb. 9/6 to B/9 T 
a Sulphur, Bublinted Flowers ee per ton £6 10 ee : Г] L1] [] oe per Ib. T to 779 ae 
a ” 5 T .. рег ton £6 10 p Phosphor Bronse, plain per Ib. - to 1/94 ee 
a ` e. рег ton £5 ee P " rolled bers & r per lb. 1/- to 1/8 I 
а Soak. gart fn w .. рег ton £10 15 Ps i „ Strip&sheet per lb. From 111 sse 
с " oe ee oe per ton £8 eo o Platinum es ee oe per og. #4 ee 
8 » Я és .. per lb. Nd. ès , Silicium Bronse Wire per lb. 9d. to 11d. ET 
Bteel, Magnet, aco'd’g todeso’p'n per ton £58 ee 
METALS. &o. í 99 [T] in bars ee ee ег 9 
d Aluminium in ton lots... per ton T g Tin Block. . per ton { #131 10 is 
» ton lots E per ee 9 n P. oe per Ib. 1/6 ee 
b Sheet, in ton lots өө рет боп oe * Wire, Nos. 1 to 16 ee ae per lb. 18 ae 
p Babblit's metal ingots .. per ton $e p White Anti-friction Metals 
e Brass (rolled metal 2" $019") basis per lb. M " White Ant" per ton £42 to £68 T 
9$ n» хед) oo =o per! . j Yarns,9/10s Grey Cotton, on ep'la per 10. 8d. es 
в, (solid drawn)... .. peri e Í » lea. Flax. e£. per lb. е . ee 
$ 5 Wire, basis. . б> . per lb. T: E. n В ply 10 tbe. Russian .. per lb. ‚ T 
е Copper Tabes (излей) А .. рег lb. és 4 ow „ Bingle .. per lb. А oe 
(solid c ena . perl oe j 180 Ibs. Jute rove per ton T 
? Copper Bars (best sel . рег ton we k Zino, 8% (Vieille Montagne bad.) per ton £94 15 s 


a =ч ——. Ae A A ASP ä a PP a Pn PP — . —— —— — — —— —— — — — — cd 

Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; с Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 
Smith & Co.; f Indis-Rubber, G. P. and Teles. Works Co., Ltd.; g James & Shakspeare; В Edward Till & Co.; 4 Bolling & Lowe; j Walter H. "Hindley and 
MD Ltd.; k Morris Ashby, Ltd. ; m W. T. Glover 4 Oo., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Co., Led. ; à» The корн Bronse Oo., Ltd. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


Receipts for 


А Week о. Miles | Week | Receipts for о. Miles 
Losmity: | ending the week. aka сосе ореп. поа; ending the week. e Total to data: open. 
——— 
£ £* £ £* | * |. £ £* £ &* 
Aberdeen .. Jan. 16 | 1,051 | +886 | 88 40,909 | + 7,678 10 | — 8 Cork .. " ..| Jan. 14 396 | + 54 2 812; + 14.9 — 
Birmingham К » 16 | 5,022 | +678 | 8 15,876 | + 1,024 — Dover 8 8 ..| » 16 170 | + 15 2 401 | — 8 |— 
Bournemouth ©» 39 18 -887 — mm — m 1 т be Dublin ee oe » 15 4,894 + 466 8 9,436 + 416 47 + 
Blackburn „, 161 705 | + 81 | — 3, 802 + 1,464 183 — | | East Ham .. „ 16 685 4100 — 27,949 + 4.876 5 |+ 
Blackpool .. Dec. 24 987 — 18 | — | 87,608 — 159 — |3 |Glasgow .. „ 16 12.656 |+1998 | 88 | 451,901 | +41,688 +7 
„  —Fleetw’d | Jan. 16 159 — 8| 8 410 — 81 7% | — ГЕ Halifax (2 weeks) . „ 18 | 9,173 | + 72 | 41 i + 6, 811 | +1 
„  —Lytham | „ 14] 186 | +116 | 11 1,691 + 1.046 7$| — IÈ Huddersfield ..| „ 18| 1185 | +989 | — — — j~ |- 
Bolton в „ 17 | 1,628 | +105 | 42 | 77,145 | + 8,619 | 25 | — e Hull . eel „ 16 | 1,957 | +802 | 42 | 79,690 | + 5.892 18 +34 
Bradford „ 17| 9,16 | +660 | 40 | 167,897} 490,905 | 77 | — z | Пкевоп .. 4, 18 116 = |- — — 4 |— 
Brighton „ 17 741 97 | — | 88,496 — 714 — 1Е Ipswich ..| „ 16 807 — |— | 2,846 — |T| — 
Bristol | » 16] 4,648 | +529 | — — — 28 — 8 Isle of Thanet | ,, 16 217 | + 27| 8 489 | — 103 | — 
( Devonpo rt » 8 470 | + 89 1 540 + 41] 6 | — | 8 | Leeds. e „| op 16| 4,877 | +444 | — |280,400| 7 14,075 41 | — 
. Dudley —Bto' rb'ge » 8 68 | + 141 768 — 77 — |È Liverpool „| „ 9 | 9622 | +9965 | 2 19,818 + 108 | — 
© Gatesh head »- 8 888 | + 48 1 1008 — 82 10% |+ 2| 9 | London С. C. ..| „ 16| 9,085 4 1966 | 414 | 412,229 774,246 80% | — 
Hartlepool | » 8| 28 | + 89 1 29 9 +2 |5 Newcastle ..  ..| „ 16 | 8442 | +646 | — — = {ll — 
Middleton.. 92 „ 8 286 | + 10 1 281 — 87 8 | — Portsmouth. .. „ 16 1,856 | +277 — | 74076 + 4.597 14 | — 
Oldham Ashton » 8 476 — 28 | 1 561 — 102 8 | — 3 Salford x .. „ 11 | 8,5609 | +600 | — | 157,185 + 44,675; 30 | — 
SPotteries.. „ 8| 14% — 10 1 1,623 | — 216 | 99? | — | Е Sheffield ..  .. „„ 10 4,088 | +227) 2 8, + 81g +4 
Southport... ..| , 8 992 7 28 | 1 276|— 13| 52 — |'g | Southampton .. рес. 17 84 | 17 — — — 1167 — 
4 8outh Staffs. .. » 8 668 | — 16 1 787|— 106,39 —3 Southend-on-Sea ..| Jan. 18 186 | + 19 | 41 19,4112 | + 2,008; 8 | — 
Swansea e| » 8 450 | + 19 1 611|— 48 — Я Bunderland .. | of 17 1018 | +107 | 42 | 51,860 2,454 90 +8 
Wolverhampton. » 8 80 — 21 1 B89| — 64 108} +8 |А Tyneside .. | „ 18 248 | + 90 2 + 113, 89 + '48 
M Yorks. Wool Dist| „ 8 596 — 1 589 — 6 |— 18 Wolverhampton „% Т 890 | + 44 | — — — = 
(Miscellaneous .. » 8| 1,189 = 1 1,960 — — |— |. | Сеп. London Ку... „ 16 7.057 | —189 i 8 20,702 | — 194 6 — 
Burnley „ 9 816 | +140 | — — — 1$ | — City & 8. Lon. Rly. | „, 17 | 8.159 | —804 | 8 9,564 — 7486 6 | — 
Burton · on Trent ae » 17 204 — 24 8,576 — — Dublin —Lucan Rly.| „ 17 95 | + 16| 8 221 1 11 am 
„ 10| 1,848 | +227 | — | 80,542] +20,880| 1 | — T pool Overh'd Rly.] „ 17 | 1,660 | +198 | 8 4,780| + $991 ак. 
Chatham & District » 14 616 | +141 | 2 1,0111 + 1851868 — Railway... 16 895 | 4806 | 2 4488 | +1 ~ 
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AUSTRALASIAN ELECTRICITY WORKS. 
Fon the following particulars of electric lighting systems in West 
Australia, which should be added to the table published on p. 639 


of our issue for October 16th, 1903, we are indebted to Mr. 
L. J. B. Wall, M. I. E. E., and M. A. I. E. E., of Perth :— 


Pa ч Ф 
1 B, 
ï HES 38 
3 | | аёт] ^ F 
E 1 58 92 
388 523 
o [: 82 
Е F — g 
$5 B ‚8 
3 $ | | 5 | - 8 
E 
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SOME ELECTRICAL EXHIBITS AT 
THE FRENCH AUTOMOBILE EXHIBITION. 


[BY OUR SPECIAL REPRESENTATIVE. | 


— 


~ (Concluded from page 117.) 


РЕВНАРВ the most interesting feature of the Salon was the increas- 
ing number of mixte " ears on view. The great drawback to the 
use of electrical vehicles is, of course, their limited range of mileage 
on one charge of the battery, and thus while admirably adapted for 
use in large towns and cities, they cannot compete, for long-distance 
and touring work, with the petrol car. For some time past a good 
deal of attention has been devoted to the question of combining the 
advantages of the electrical vehicle with those of the petrol car, 
as a result of which no less than five different types of com- 
bination petrol-electric, or mixte" vehicles, as they are termed, 
were to be seen at the late Show. Among these was that of M. C. 
Mildé, to which we hope to refer at length in a subsequent issue. 
Fig. 4 shows a plan view of the arrangement adopted in the 
" Electrogenia" cars of the Société de Constructions Electro- 
Mecaniques, of Levallois-Perret (Seine) Oatwardly it resembles 
& petrol car, the motive power being supplied by a petrol engine 
comprising one, two or four cylinders according to the power 
required. This is directly coupled up through an elastic joint to 
a shunt-wound dynamo, which in turn transmits the electrical energy 
generated to a motor located at the rear of the frame, and driving 
the rear live axle through enclosed spur gearing. The motor is 
series excited, both the armature and field magnets having double 
windings. A feature of the system is that no rheostat is employed, 
the amperage and voltage of the motor being varied by the four 


Fig. 4.—PLAN or ELECTROGENIA Car. 


a, Petrol motor; в, Dynamo; o, Controller; p, Electric motor; x, Spur driv 
ing gear surrounding differential on rear ax.e. 


different groupings of the double windings with which both the 
armature and the field magnets are provided, these being controlled 
by а special combinateur, in such а way ав to utilise the electric 
current at the potential most suitable to the road being traversed. 
Intermediate speeds аге obtained by the interposition of an 
auxiliary resistance in the exciting circuit. In some official 
triala made with a car of this type, the petrol engine 
developed 11°05 н.р. on the brake, and at the normal 
speed the dynamo developed 72 amperes at 95 volts or 
6,840 watte, the efficiency of the generator being thus between 85 
and 86 per cent., while the net percentage of the power developed 
by the generating set given off at the rear axle was 68°79, this 
comparing, according to the makers of the Electrogenia cars, with 
about 50 per cent. in the case of petrol motor vehicles. Not only is 
the efficiency high, but the consumption of petrol is exceedingly low, 
working ont in the case of the 11-н р. car mentioned above to only 
13 litres per 100 kilometres, this result being attained in the course 
of a 750-mile tour, at an average speed of 28 miles per hour. The 
mechanism of the Electrogenia cars being all built on a straight 
chassis, any type of carriage body can be fitted thereto. 

Another new '' mixte" vehicle was to be found on the stand of the 
Compagnie Parisienne des Voitures Electriques, built to the designs 
of M. Krieger. Outwardly it closely resembles a petrol car, and 
is intended to afford all the advantages of the latter, com-. 
bined with the quietness and flexibility in the way of speed of 
electrical vehicles. The motive power is supplied by a four- 
cylinder vertical petrol engine of 24 нр. This is provided with all 
the modern fitments devised with the view of obtaining а large range 
of engine speed, and is connected up through а spring joint to a 
six-pole dynamo, the armature of which: forms the fly-wheel of the 
engine. The current thus generated is conveyed to two small electric 
motors, each driving one of the rear road wheels through spur 
gearing. A small battery, weighing only 45 lbs, is carried to 
supply the current for exciting the dynamo and setting the engine 
iu motion. It is not necessary to re-charge this battery, as any 
current used is replaced during the few moments it is connected up 
to the engine and dynamo, after the latter have been started. The 
employment of two independent motors obviates the use of a 
differential gear, while the absence of the usual friction clutch aud 
mechanical change speed gear is claimed to result in an exceedingly 
easy and quiet-running vehicle at any speed from 6 to 45 miles per 
hour. For the forward speeds the car is entirely driven through the 
engine, that is to say, by varying the speed of this by means of the 
&dvance and retard of the ignition, and the throttle-valve on the 
mixture supply pipe; the reverse motion is obtained electrically. 
Complete with fuel and water, the car weighs about 25 owt, Before. 
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Fia. 5.—ELmvATION or KRIGER PmTROL-ÉLBOTBIC CAR. 


putting the vehicle on the market, M. Krieger sub- 
mitted one to а 3,000-kilometre trial over а hilly 
route, which was accomplished without a single 
stoppage caused by defects in the mechanism. 
Recogoising the possibilities of the future, the 
Compagnie do l'Industrie Electrique et Mecanique 
(Brevets Thury), of Geneva, has also taken up the 
matter and produced a very interesting type of car. 
The general arrangement of the vehicle is shown 
in fig. 7. It is made in two sizes, the motive 


power being supplied in one case by а two-cylinder i а үү - 
8-H.P. petrol engine, 4, and in the other by a 16-н.р. 4: im S ** 
опе of four cylinders. This is connected up to a ст % 


dynamo o, through the friction clutch в; the latter 
is operated by & pedal, which when depressed not 
only disengages the clutch, but breaks the ignition 
circuits at н. At р is another clutch by means of 
which the dynamo is connected to the sbaft and 
bevel gearing which transmite the power to the rear 
axle. The system is completed by а battery of 
accumulators, F, and a current interrupter, o, operated 
by а pedal The capacity of the battery can be 
suited to the work the car has to do, but the standard 
type is one of 30 ampere-hour capacity. The 
dynamo is designed to give a voltage equal to that 
of the battery, at an engine speed a little below the 
normal, on the level. In this way, should the speed 
of the engine exceed, say 1,000 revolutions per 
minute, and on а descent reach 1,200 revolutions, 
the voltage of the dynamo becomes above that of 
the battery, the latter then receiving the surplus 
charge. Reversely, on ascending a hill, as the speed 
of the engine, and consequently the voltage of the 
dynamo falls, the battery furnishes automatically 2 
the additional power required, the dynamo being so 
wound that it can be made to act as a motor. 
Furthermore, not only can the engine be auto- 
matically started, but the. саг can be entirely _ 
driven off the battery, through crowded traffic. In the cars fitted 
with a large battery, a distance of 20 to 30 miles can be run on the 
accumulators alone, with the engine stopped. The engine, dynamo 
and battery on the car, also practioally form a portable electric lighting 
plant, the vehícle with the 30-ampere-hour set of accumulators being 
sufficient on one charge to light 50 10-0. . lamps for an hour. 

Quite a number of firms exhibited combination sets of petrol 


4, Engine; B, Clutch; C, Dynamo; D, Clutch; E, Bevel gear driving rear axle: 
i F, Battery; G, Interrupter; H, Ignition interrapter. | 
Fic. 7.— DIAGRAM OP ABRANGEMENT OF C. L E. M. COMBINATION 

| PETROL-ELECTRIC Oak. 


motors апа dynamos for electric lighting purposes, these including 
M. A. Clement, of Levallois, Paris; La Société Aster, of St. Denis; 
La Société Minerve, of Billancourt; and Messrs. De Dion, Bouton 
and Co. of Pateaux. The exhibit of the last-named concern was 
particularly striking. It consisted of no less than 15 combinations, 
these being located in the basement, and employed for the lighting 


we 


Fid. 8 —Dynamo AND CLurCH or TRI C. L H. M. Oar. 


of the other stands of the company on which the cars were dis- 
played. The plant comprised six 10. E.., five 8-H.P. and four 
43-H.P. engines, each connected up to a dynamo. The latter were 
mounted on spring beds, and in the case of the 4{-н.р. set were 
designed to give 20 amperes at 110 volts and at a speed of 
1,500 r. pm. г Д ш о. X 


fe. Fl 


в, Petrol engine; р, Dynamo; м, Motors. 
Fic. 6.--Рглн oy KRIEGER PmaTROL-HLEOTRIO OAR, 


THE TRANSFORMATION OF THERMO- 
CHEMICAL ENERGY INTO VOLTAIC 
ENERGY OR ELECTROMOTIVE FORCK.i 


Bx Da. D. TOMMASI. 


A NUMBER of papers have lately been published relating to batteries 


with two liquids exercising а reciprocal chemical action (the action 
of & base upon an acid, for instance); we have thus been enabled to 
state that the nature of the electrodes plays & very important part 
with regard to the magnitude of the electromotive foroe developed 
by these batteries. 

Thus, with unchangeable electrodes, we find that the electro- 
motive forces of certain voltaic couples are often different from the 
electromotive forces calculated to the heat of reaction, 
and, moreover, differing even for the same liquids, according to 
the we of the metals that constitute the electrodes of these 
couples. 

I had observed these facts, which are now being brought forward 
as now, as early as 1882, and I described them in a paper which I 
presented to the Académie des Sciences, Paris, and which had for 
its title, Influence of the Positive Electrode of the Battery upon 


the Qaantity of Heat Transmissible to the Circuit, under the Form 


of Voltaic Energy." 1 


In this article I showed that, contrary to the general opinion, the 


electromotive force of the same voltaic couple varies according to 
whether its positive electrode consists of a metal that cannot be 
attacked, or of carbon. : 

A couple, for instance, that is incapable of effecting the electro- 
lysis of water,§ or of a saline solution, although the heat given 
off by the couple is greater than that absorbed by the electrolyte, if 
its positive || is of platinum, copper or silver, becomes capable of 


producing this decomposition if its positive electrode is of carbon. ' 


I will give an example :— 

An acid couple consisting of chromic and sulphuric acid mixed «[ 
would give off, accor to Favre, 117:3 calories (2:5 volts) but 
only 62:5 cal. (1:35 volts), would be transmissible to the circuit.** 


* Thermo-chemical energy is that which can be observed and 
measured with the aid of the thermometer; it is the energy pro- 
duced in most batteries by the action of the zinc on the dilute 
sulphuric acid. 

і The voltaic energy or electromotive force is the energy capable 
of provoking electrolytic decomposition; without, however, being 
capable of supplying it with the energy required in order to 
liberate the ions. 

t See Comptes Rendus de l'Académie des Sciences, June bth, 1882, 
and the " Traité des Piles Electriques," by D. Tommasi, pp. 61, 99, 
144, 155 and 213. 

. § The apparatus used for the electrolysis of water, or the volta- 


moter, consisted of a glass vessel filled with acidulated water, in | 


which were immersed two electrodes of platinum wire. 
| The positive electrode of the voltaic couple, that is, and not the 
anode of the electrolyser or acidulated water voltameter, the elec- 
trodes in which are always of platinum. 
«| This couple consists of an outer glass jar containing an amalga- 
d sinc immersed in the dilute sulphuric acid, and a porous 
ar coiitaining 25 grammes of chromic acid, 50 cubic centimetres of 
, and 10 cubic centimetres of sulphuric acid. \. 
ee Bee "Traité des Piles Electriques," by D. Tommaai, ip. 63. 
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It follows, therefore, that a single chromic acid couple should not 
decompose water acidulated with sulphuric acid. | 

In fact, if the positive electrode of this element is of platinum, 
the water of the voltameter * is not decomposed; but if the positive 
electrode of the couple is of carbon, or spongy platinum, the elec- 
trolysis of the water takes place. 

The chemical reaction produced within the chromic acid couple 
being always the same, whatever may be the nature of the positive 
electrode, I have endeavoured to determine approximately by means 
of electrolysis, what voltaic energy (electromotive force) is capable 
of being transmitted to the circuit by this couple, according to 
whether its positive electrode is of platinum, ^arbon, or spongy 


um. 

I obtained the following results :— 

(a) The chromic acid couple, which I have already described, t e., 
with a positive electrode of platinum, produces a voltaic energy 
capable of being transmitted to the circuit of 14 volts only, or 65:5 

ories. — ' 

(b) By substituting for platinum in the same couple, carbon or 
spongy platinum, we can get about calories '(1:8 volts) trans- 
missible to the circuit, or 20 calories (0:43 volt) more than the pre- 
ceding couple. 

What I have just said with regard to the electrolysis of water, 
арр equally well to the decomposition of saline solutions by the 

ectric ~urrent. | 

I found, in fact, that two couples formed of sinc-platinum and 
dilute sulphuric acid connected in series do not decompose а solu- 
tion of sulphate of potassium. 

Now, by employing two couples formed of zinc-carbon and dilute 
sulphuric acid, it is easy to decompose a solution of sulphate of 

um with liberation of gas at the two poles, and the transfer 
of the acid to the positive electrode and of the base to the negative 
electrode. + | | | 

The two experimenta that I have just described prove indis- 
putably that the transformation of thermo-chemical into voltaic 
energy (electromotive force) is more complete with a positive elec- 
trode of carbon than with one of platinum. 

From what I bave just ned, it follows that in every battery 
element the thermo-chemical energy generated by tbe soluble elec- 
trode (the zino, for instance) would be transformed into voltaic 
energy by the unattackable body (carbon or platinum) tbat oonsti- 

the positive electrode. | 

This transformation of thermo-chemical energy into voltaic 
energy by the positive electrode would be total or , according 
vo the nature and the physical condition of the tive electrode. 

It might happen, also, that the carbon would act as a true trans- 
former, after the manner of an induction coil, and like it convert 
the parallel current into a series current. 

If this were so, the augmentation of the electromotive foroe due 
to the substitution of the carbon for the platinum in certain voltaic 
couples would be obtained at the expense of their respective 
capacities. In other words, if the constants of a voltaic couple are, 
вау, 2 amperes and 1 volt or 2 watts, and if, through the substitu- 
tion of carbon for platinum the electromotive force increases so as 
to айајп to 1:5 volte, the capacity must consequently decrease to 
133 amperes, as 1:5 volts x 1:33 amperes = 2 watts. 

We notice a still fact with a couple formed of magnesium 
platinum and dilute sulphuric acid. | 

This couple should, in fact, according to the thermic data, decom- 
pose water, for the heat given off by the action of the magnesium 
on the dilute sulphuric acid is greater than the heat absorbed by 
the decomposition of the water. In short— 


1134 calories $ >69 calories . 


8 аз I have already stated, the decomposition did not 
Р 
It does not alter the case if we substitute for the platinum of the 


* Voltameter (an а fus used for the electrolysis of water) 
must not be confounded with voltmeter (a measuring instrument). 

і The electromotive force n to decompose sulphate of 
potassium in solution has been found to be about 103 calories, In 
fact, there is no electrolysis under the influence of voltaic systems 
equivalent to 76 calories (1°65 volts), or even 98 calories (2 volts). 
On the contrary, there is electrolysis, with liberation of gas at the 
two poles, with systems equivalent to 115 calories (2:5 volts), or 
even 103 calories (2°24 volts) See "Traité d'Electro-chimie," by 
D. Tommasi, p. 590. 

+ This couple consists of a magnesium wire and a platinum wire, 
both immersed in dilute sulphurio acid. 

§ The heat given off by the action of the magnesium on the 
dilate sulphuric acid. 

|| The heat of decomposition of water. 

$ The true electrolysis must not be confounded with the pseudo- 
electrolysis, i. s., the separation effected by the current of the only 
products resulting from the dissociation of the electrolyte. Thus, 
to give one example, with a dilute solution of chloride of ammo- 


nium we can, by the aid of a current, the electromotive force of 


which is leas than the electromotive force required for the decom- 
position of the salt, observe an appreciable transfer of ammonia to 
the negative pole, and of hydrochloric acid to the other pole. But, 
in this case, it is not true electrolysis that has been effected, but 
peeudo-electrolysis, as the current has only ted the sole pro- 
ducts of the dissociation of the chloride of ammonium in solution. 
What I have said with td to chloride of ammonium apolies 
equally te the decomposition of most salts, such as, for instance, 
sulphate of potassium, acetate of sodium, the cyanides, the formates, 
Фо. It is the same with the decomposition of water, effected. with 
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: ways within the same area would re 


magnesium battery copper or silver. But if we use in this element 
as а positive electrode a cylinder of graphite or of retort carbon, the 
electrolysis of the water takes place. 

According to Gore,“ the electromotive force of the couple formed 
of magnesium - platinum and dilute sulphuric acid is 1:92 volts 
corresponding to 85:3 calories, and is consequently far above the 
heut of decomposition of water (69 calories), and yet, as bas just 
been seen, the water is not decomposed. 

Now, it has always been admitted that there is a correspondence 
between the voltaic energy transmissible to the circuit and the elec- 
tromotive force of a battery element; in other words, that if the 
electromotive force of a couple is equal to 1 volt, for instance, this 
couple can produce the electrolysis of any e whatever, the 
heat ud decomposition of which is below 46 calories, corresponding 
to 1 volt. 

Then how does it happen that there is an exception to this rule 
in the case of a magnesium couple? I shall shortly return to this 
important problem, the solution of which will not only furnish a 
more eatisfactory explanation of the physico-chemical phenomena 
that occur in voltaic couples, but will also show us the true rôle that 
is played by the nature of the positive electrode, in the transforma- 
tion of the thermo-chemical energy generated by the attackable 
metal into voltaic energy, or electromotive force, transmissible to 
the circuit, and capable alone of provoking chemical decomposition. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Sm Davip BARBOUB presided over а further sitting of the above 
Commission on Thursday last week. : 

Sir Doveras Fox, past president of the I. O. E., M. I. M. E., 
M. LE. E., said that with the late Mr. J. H. Greathead, he was 


engineer in chief of the Liverpool Overhead Electric Railway. He 


was engineer of the Great Northern and City Bailway, now nearly 
completed; engineer, with Mr. W. R. Galbraith, of the Oharing 
Cross Euston and Hampstead Railway; and engineer, with 
Sir B. Baker, of the North-West London Railway, authorised 
but not yet commenced. He had also been associated with a number 
of other tube schemes which were now suspended. He had given 
much attention to the question of metropolitan traffic, and was well 
acquainted with what bad been done in Boston, New York, Paris 
and Berlin. In dealing with the traffic of London be was of opinion 
that regard must be had to the necessity, on the one hand, of pro- 
viding facilities for through passenger traffic passing over consider- 
able distances, and on the other hand, for local traffic involving a 
transit of from half a mile upwards. The latter traffic, he considered 
would always be most effectively doalt with by motor omnibuses 
and electric tramways running generally on the surface of the 
streets, but in some very congested parts of the metropolis, possibly 
in shallow subways, if costly things of this kind could possibly 
be entertained. With the railways already authorised or completed, 
there would exist in London а very comprehensive network of 
"surface, underground and tubular railways," which had already 
been described by previous witnesses. While the authorised tram- 
t an important further 
provision, the electrification of the Metropolitan and Metropolitan 
District Railways would not only greatly increase the speed of the 
trains, but would, in consequence, largely add to their carrying 
capacity. to deal with further tube railways required, 
Witness said the district most urgently in need was the North-East, 
including Stoke Newington, Tottenham, Leyton and Walthamstow. 
He would also like to see an extension of the North-West London 
Railway from the Marble Arch to Victoria, whilst а line from the 
Bloane Square Station of the Great Northern, Piocadilly and 
Brompton Railway to Clapham Junction would give great facilities 
in the south-west; extensions to South London should probably be 
overhead, as the strata were not favourable for tunnelling. He had 
carefully considered the question of shallow subways for tramways, 
and believed that whilst they were practical and feasible in new 
streets, their cost in old main thoroughfares, such as Piccadilly, the 
Strand, Gracechurch Street or Bishopsgate Street, would be found 
prohibitive. With to Mr. Fitzmaurice's evidence as to a 
shallow tramway from Bishopsgate along Kingsland Road, Witness 
felt that it was feasible, but the cost was prohibitive. In his opinion 
the only practicable way in which the access to the heart of the 
City could be obained from Walthamstow and Tottenham districts 
was by tube. The secret of the success of the tubes had been the 
placing of the tube in London clay below the made ground and 
water-bearing strata which overlies the clay. The damage done to 


, Bt. Paul's Cathedral by the construction of a sewer in the gravel 


showed plainly what would be the effect of the pumping which 
would be necessary in constructing subways under the surface where 
shields could not be used. Не had hitherto advocated a slightly 
larger diameter for tubes tban that now adopted by all the lines, 
with the exception of the Great Northern and City Railway. The 
advantages of the increased diameter were that the use of more 
powerful motors was possible, permitting increased acceleration, 
and there were better facilities for ventilation, bat the financiers 
who controlled the authorised railways had apparently decided 
that it would not pay to go beyond 11 ft. 6 in. net 
diameter. The serious accident on the Paris Metropolitan Railway 
had resulted from electrical arrangements which were being 
avoided in London, where every precaution was being taken on the 
lines under construction against fire, and to secure the lighting of 


` * See “Traité des Piles Electriques," by D. Tommasi, p. 149 
and the “ Formulaire Physico-Ohimique," by D. Tommasi, p. 375. 
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tunnels and stations in case of accident, so as to afford ready means 
of escape for passengers. He considered that many of the clauses 
insisted upon in tube Bills were of excessive stringency and in vol ved 
unnecessary cost and delay in carrying out the works He desired 
to give emphatic expression to the view that capital could not be 
provided for carrying on tube railways if the Acte authorising them 
were to beburdened with onerous conditions, and he felt that in agree- 
ing last year to 2d. fares for certain distancesand for workmen's return 
tickets at half-price, which meant about jd. per mile, which were 
to be available for arrival at a destination not later than 8 a.m., the 
promoters carried concession to ite utmost limit. Such a clause as 
the London County Council would agree to, giving them the right 
to purchase, could not be entertained without destroying the prospect 
of raising the capital. The same observation applied to proposed 
clauses making it compulsory on tube railway companies to apply to 
Parliament from time to time for power to make at their own expense, 
subways not suggested or capable of being indicated when the Acts 
were passed aud subscriptions for capital obtained, to clauses limit- 
ing dividend, and to clauses making companies liable to have their 
authorised charges and fares reduced arbitrarily below the rates 
fixed by their Act. Provisions о? this kind made it impossible for 
the investor to calculate on his return. Не strongly urged that 
physical junctions should be absolutely prohibited on those parts of 
lines which ran through the heart of the city. The two serious 
objections to the procedure in the case of Tramways Provisional 
Orders were that no compulsory powers could be given for taking 
property, and that the terms of purchase were во severe upon 
a company as to render it difficult for intending promoters to 
raise the capital. He did not think that the pro: 
visions of this Act conld be at all conveniently applied 
to any extension of facilities in London except possibly by the 
London County Council. Every facility waa given by the Light 
Railway Commissioners, and so far as their procedure was concerned, 
both economy and a saving of time were effected. These advantages, 
however, were largely discounted by the fact tbat an allegation of 
serious competition with existing railway companies was, ipso facto, 
fatal to an application, and that while they had authority to grant 
compuleory powers for land and property, the Commissioners could 
not suspend or modify Sec. 92 of the Land Clauses Act, thus often 
rendering the cost of widenings. prohibitive where only fore- 
courts were required but the whole property must be taken. He 
had had 35 years’ experience of the Committee Room in regard to 
Private Bill procedure, and was of opinion that as a rale substantial 
justice was done. At tbe same time the requirements of standing 
orders were very onerous, the fees were higb, and the double 
inquiry before the Committee of each House involved double 
expense. Quite late, especially with reference to tube Bills, the 
practice had arisen in Parliamentary Committees of аг king for some- 
thing nearly approaching an absolute guarantee of the capital. 
This practice originated in 1703, at the time of the great com- 
petition between two American houses and the Central London 
Railway for the Parliamentary rights of underground communica- 
tion between Hammersmith and the City, when Sir Clinton 
Dawkins on behalf of Messrs. J. 8. Morgan & Co., and the repre- 
sentative of Messre. Speyer, guaranteed the capital. If this policy 
was to be continued, a very serious obstacle would be placed in the 
way of increased facilities. The effect must be to give a monopoly 


of further extension either to large existing companits or to one or - 


two powerful groups. He considered that a tribunal dealing with 
Bills for works in the Metropolis, should be well satisfied as to the 
bona fides of the promotion, should see that the capital was neither 
deficient nor unduly inflated ; and that the 5 per cent. deposit was 
fully secured for the protection of the public and property owners. 
The City and North-East Suburban Railway Bill was thrown out 
solely on the question of finance, inasmuch as the financial evidence 
adduced did not assume the form of a guarantee of the capital. The 
chief objection to the present Parliamentary system was that there 
was no comprehensive programme; that often in the same session, 
works affecting London were dealt with by different committees, 
and that there was no continuity of policy underlying the decisions, 
He was strongly in favour of establishing a new permanent tribunal, 
say, of five members, who, with the exception perhaps of the chair- 
man, should be required to give exclusive attention to their duties. 
The chairman should be a man of well-known high character and 
of judicial capacity, and with him might be associated a barrister of 
Parliamentary experience, a civil engineer of railway, tramway and 
Parliamentary experience, a representative of the municipal 
authorities, and a representative of the Board of Trade. The 
tribunal should for its own guidance, and not necessarily for pub- 
lication, give preliminary consideration to the existing means of 
communication, and to the probable requirements of the future, and 
should as far as possible adhere to a fixed policy with reference to 
ita mode of dealing with the proposals brought before it. It should 
have full power to call witnesses before it, and to grant compulsory 
powers for properties where shown upon deposited plans. It should 
hold public inquiries at which all persons who had interest for or 
against should be freely heard, either personally or by counsel. The 
tribunal should have power to award costa either against promoters 
or opponente where it considered the promotion of the opposition 
to be frivolous. The tribunal should bave power to insert such con- 
ditions as it might think desirable, both as to the amount of 
deposit, money to be paid and the time thereof, the amount of share 
capital or borrowing powers and the dates of the commencement and 
completion of works. With such a tribunal, there would be no 
necessity for а right of appeal to the Board of Trade or other State 
department, but all orders, before becoming law, should be reported 
to Parliament. In case of opposition, it would be very desirable that 
their fate should rest with a Joint Committee of the two Houses. 
The clauses which had lately been introduced into tube Bills, giving 
the Board of Trade а more complete control, and extending the pro- 
tection of landowners against damage to two years after opening 


were valuable, and should become standard clauses. A certain 
amount of munivipal control over surface work or works interfering 
with sewers was right, bat there had beeu a tendency lately to 
overload Bills with provisions of this kind, and it was highly desir- 
able that the mutual relations of the County Council, the Corporation 
aud the Borough Councils should be. defined, во that companies 
should not be sabjected to delay, and often to opposing control. 

On Friday, Mr. A. C. Morton, chairman of the Streets Committee 
of the City Corporation, put forward the views which hís Committee 
had arrived at with regard to the establishment of a tribunal to 
deal with all questions of London locomotion. It was considered 
that the members of the tribuual should bs paid and should devote 
their whole time to the work. They should consider the schemes 
presented to them, aud report from time to time on the subject of 
the traffic and jocomotion in London generally, but should not have 
power to direct improvements to be carried out. They should 
report on local: impsovements: required and on locomotion 
generally. The tribuaal should) not be. responsible for the 
supervision of works. . All tramway schemes should be settled 
by the tribunal, subject tw the rights of local authorities; the 
tribunal should have the power to confer compulsory powers in 
regard to the acquisition of property upon promoters of schemes. 
They should have power to compel existing companies to carry out 
new works, after hearing all parties interested who should have the 
right to be represented iu the manner they-thought best. The 
powers of the tribunal should be retrospective, and they should, as 
far as possible, have a settled policy of action, so ad to ensure con- 
tinuity of principle. The road authorities should have complete . 
control in regard to the opening of streets in their respective dis- 
tricts. The tribunal should have the power to apportion the cost 
of improvements according to the advantages derived from the same 
in districte contiguous to those in which improvements were effected. 
The tribunal should settle all questions in dispute between looal 
authorities and companies and promoters of schemes of proposed 
improvements or for facilitating locomotion. . ek. 

Alderman Sir HgNBy Ёрмохр KNIGHT, the next witness, ssid . 
that,in his opinion, among the main causes of obstruction were 
" concentration of traffic to centres,” heavy goods traffic, and tram- 
ways. Cross-roads were also.a fruitful source of congestion, but 


: this might be overcome by the construction of suspension bridges at 


such points as Ludgate Circus and Oxford Circus. Dealing with 
the question of heavy goods traffic, witness put forward a sugges- 
tion that two zones, or ellipses of underground electric railway, one 
a mile north and south of the river, and the other a mile further 
out, should be constructed. All railway companies bringiag goods 
into London should be compelled to make connections between the 
railways and their goods stations. Large establishments might be 
accommodated with a siding to themselves, the goods being brought 
up by lifts. There should also be sidings at the docks, and all great 
centres. If carried out, the scheme would involve the construction 
of 40 miles of line. The tubes should be capable of taking the 
ordinary railway stock. Goods that could not be conveyed under- 
ground should be carried by motor traction. Speaking on the 
question of tramways, he said that, in his opinion, they were of great 
public utility where the streets were wide, but they would be im: 
practicable in the City, and ought not to be allowed in any town 
unless the lines could be laid 20 ft. from the kerb. Even if trams 
were allowed over the bridges, and he was strongly opposed to that, 
they would be of little service owing to the congested state of the 
City streets. 


INSTITUTION OF ELECTRICAL ENGINEERS 


ELECTRIC TRACTION WITH ALTERNATING CURRENTS. 
By A. C. EBORHALT, Member. 
(Paper read at Manchester, December 15th, 1903.) 


{ . (Continued from page 77.) 


In order to get anything like good results with tandem parallel 
control, the power factor of the secondary motors must be very 
high—considerably above 90 per cent. In practice (apart from 
the employment of compensating arrangements) this means that 
the number of poles in the motors must be as small as possible, ‘as, 
considering the relatively small diameter of the motors, it would 
not be possible to get power factors of this order if they had 
many poles. It would appear that six, or, at the most, eight poles 
is about the limit for motors which have to work in tandem, whi 
corresponds to frequencies lying between 15 and 25 cycles, the 
lower values being taken for gearless, the bigher for geared motors, 
taking into account the usual maximum running speeds, wheel 
diameters, &c. 

The other ditadvantages possessed by the tandem parallel con- 
trol may be said to be of a mechanical nature; their extent 
depends upon the mauner in which the method is employed. 
If, for instance, all the motors are utilised during the period of 
parallel connection, they must all bs alike, which means that, 
when in tandem, separate rotor resistances will have to be used 
for the secondary motors, and these will have to be designed for 
the same pressure as that of the line. For instance, with a four- 
motor 3,000-volt equipment, four separate resistances would be 
necessary, namely, two suitable for 3,000 volts, and two double 
ones for (for instance) 300 volts and heavy currente. Bearing in 
mind that if the same torque is required in tandem as in parallel, 
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the flux in the stators of the primary motors will have to be 
increased, as already indicated, it will be seen that the equip- 
шн becomes not only excessively complicated, but very expensive 
as w 

If, however, the Valtellina arrangement is adopted, matters 
become greatly simplified; no high-pressure resistances are 
required, and the two rotor resistances are employed alternately 
for the secondary and primary motors. Farther, no boosting or 
other special arrangements are required for increasing the torque 
of the motors in tandem. But it must be admitted that the fact 
of half the motors being idle most of the time constitutes a 
certain disadvantage; clearly, on a fairly level line with in- 
frequent stops, the carrying round of so much dead weight would 
not be warranted. Again, it follows that, with this arrangement, 
the primary motors muet work when in parallel well below 
the point of maximum load, in order that over-heating may be 
prevented, and, generally, such an equipment is altogether rather 
expensi 


ve. 

Whichever form of tandem multiple control is employed the 
motorman has in general to operate two controller handles which 
are not interlocked, as it is not possible to pase directly from the 

el connection to the off position through the tandem position, 

n: analogous manner to the handling of а zeries- parallel con- 
troller. 

The commercial application of tandem parallel control in any 
form to multiple unit trains with two or more motor cars would 
be difficult, if not impossible. It is, of course, perfectly possible 
with rheostatíc control of the motors, and hence for those cases in 


which such trains are required, worked by three-phase motors, the 


system of control used would be in general decided by this point 
quite apart from other considerations. Iu connection with the 
operation of mecbanically connected induction motors for such work, 
it is of importance to see that the difference in diameter of. the 
various pairs of driving wheels is as small as possible, iu order that 
the individusl motors may properly share the load when opera- 
ting at full speed ор the level. Otherwise, as a little consideration 
will ‘show, owing to the small slip under these conditions, the 
slower running motor might get badly overloaded. A comparatively 
small difference in the speeds would transfer the load to one motor, 
the other even acting as generator, being driven by the first. | 
Table II. and fig. 7 may fittingly conclude these remarks on the 
subject of speed confrol. A comparison is given in the table 
between the starting performance of direct current and three-phase 
equipments, as determined by actual trials. To extend the com- 
perison, certaiu figures relative to the trials of a steam locomotive 
are also given. Regarding the relative performance of the electric 
equipments, it must be pointed out that the comparison is not 
altogether a fair one to the three-phase motors, but it is the best that 
- could be made, based upon actual tests. The two equipments are 
working under different conditions, and, moreover, the three-phase 
motors were not designed for such rapid accelerations as those in 
the direct current cases. In the latter it is pretty clear that the 
series- parallel control was worked for all it was worth. In fig. 7, 
however (for which the author is indebted to Mr. Blathy), the re- 
sults are embodied of a special test made by Mr. Kapp on the 
Valtellina Railway, for the express purpose of seeing what results 


could be obtained by. the use of the tandem parallel control in the 
form advocated by Mesars. Ganz & Co. 

An inspection of the curves in fig. 7 shows that the electrical per- 
formance of the equipment leaves little to be desired. The 54-ton 
train attained a speed of 59 ft. per second in 95 seconde, which cor- 
responds to an average acceleration of 0°62 ft. per second per 
second, the acceleration with the two pairs of motors in tandem 
being about 13 ft. per second per second, while with the two primary 
motors in parallel it is about $ of a ft. per second per second. 
These are excellent results, while at the same time, partly on ac- 
count of the energy returned to the line during the retardation 
period, the results with regard to power consumption are excellent, 
as will be seen from the following summary of this particular test 
made by Mr. Kapp:— | 


Test No. 5 (see fig. 7). NEM 
. 5,280 ft. 


Distance covered... si its 

Time from start to finish бе ... 240 seconds. 
Highest velocity attained before braking. 40:5 miles per hour. 
Electrical energy supplied to баг ve .. 20,574 Kw.-seconds 
Enérgy consumption per ton-mile 106 watt-hours. 


Useful energy up to the moment (106 seconds 
from start) when brake was put on by th 
motors being switched in tandem ac 

Total energy supplied in the same time 

Efficiency during the above period 


14,300 xw.-seconds. 
21,960 Kw.-seconds. 
65 per cent. 


The high efficiency of 65 per cent. is partly accounted for by the 
fact that at the end of the period in tandem, when the load is 
quickly falling, the generating plant increased ite speed, enabling 
the rotor resistances to be short-circuited during a portion of the 
time, from 29:5 to 32:7 ft. per second. On the other hand, when 
braking iu tandem, the generating plant also increased its speed, 
being driven by the current returned from the car, and thus the 
frequency went up. This did not enable the car to return as much 
energy as would have been the case at constant frequency, and 
accounts for the smallness of the energy (1,386 Kw.-seconds) re- 
turned to the line. | 

From Table 11. and fig. 7 it will be seen that, оп the whole, the 
figures for the three-phase equipments are excellent, but with 
rheostatic control they would not compare so favourably with the 
direct current equipments at the higher accelerations ; with tandem 
parallel control, while there is little to choose between the two 
equipments, the good performance of the three-phase equipment is 
attained at the expense of the disadvantages which have slready been 
referred tox | 

From what has already been said it is clear that with regard to 
which is the better system of control for three-phase equipments, 
the rheostatic or the tandem parallel, this depends to a great extent 
upon the class of work for which the equipments are employed. 
Bat the author thinks, in the present state of knowledge, that the 
use of alternating currents should only be contemplated for work of 
the class comprised under (c) and (d), and then only when the 
length of the lines is such that many converting sub-stations are 


necessary. For these classes of work, the inefficiency of the rheo- 


static control is of relatively small importance, and it is thought 
that ite use is preferable, notwithstanding the disadvantage of hav- 


TABLE IL—CoxPARISON OF ACCELERATION AND PowER CONSUMPTION TESTS CABBIED OUT WITH DIRECT CURRENT AND 


THREE-PHASE ELEOTBICAL EQUIPMENTS. 


— — — —— — a ——— 8 —V ee ee — ———————— 


Watt Watt houn | ! 


Average | average 


Total Maximum accelera: | watts per | 20Urs рег peron mile 
Installation, Nature of supply. vami of spand Е ips moe wer oat юп HEUS eng. acceleration Remarks. 
$ юла. | рош dnas mp. second | tion | accelera- | and retar- | 
Ё i per tion dation 
second). | Period. period. period. 
1. G. E. Trials (Sche-| Direct current at 71˙5 47 8 * 165 0 95 6,500 170 129 Each of the eight motors em- 
nectady) 575 volta. ' ployed is rated at 3,000 lbs. 
pull at 23 miles per hour 
and with 280 amperes. 
Average speeds 34:6 aud 
32 miles per hour respec- 
| | | tively. Two motor cars 
2. Ditto. . Ditto. 1185 | 43 8 x 165 079 4.650 133 99 with four motors per car. 
3. Liverpool Over- | Directcurrentat | 463 32 4 x 100 0:88 4,000 170 197 Two motor cars with two 
head Railway. | 500 volte. ү motors per car, each rated 
| at 2,000 lbs. at 25 miles per 
XN ; | | hour aud 160 amperes. 
4. Burgdorf-Thun | Three-phase 70°0 24'5 4 х 65 0:46 2,570 195 — Rheostatic control. Full load 
Railway. currentat 750 | speed of motors 585 revo- 
i | volta and 40 lutions. Gear ratio 1:2:96 ; 
: cycles. | driving wheels, 40 in.; 
5. Ditto Ditto 550 | 245 4 x 65 0 63 3,450 240. — weight of complete motor, 
- Ж 3 400 1bs. | 
6. Valtellira Three-phase at 82:5 40 4 x 150 0:38 2,770 — 65 Drawbar pull per gearless 
Reilway 3,000 volte (two motors motor with 46-in. wheels 
and 15 cyclee. idle above 4 Я at 330 revolutions= 2,200 
, speed.) lbs. Pull at starting in 
| | tandem with idle motor 
3,960 Ibs. per pair of 
"e Е | motors. 
7. New York Central — 130°0 51 Drawbar pull 0:86 — — — Locomotive specially built 
Steam Loco- = 25,900 lbs. | . to meet requirements of 
motive trials. suburban traffic. 


LÀ 


— — 


- . Norzs:—On the Valtellina Railway, the four motors are connected in tandem up to half speed, while from half epeed to full speed two are idle, the other two 
being ín dones when braking, the four motors аге in tandem from ful speed to half speed. The author is indebted to Mr. H. Е. Parshall for the above test figures ; 
the wats hours during acteleration were 10,200, and during braking 1,800, the total distance of 1-66 miles being traversed in 240 seconda. 

All the above tests were carried out on the level. 
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ing to take the worst gradients at full speed. If, however, for any 
reason, three-phase working is employed for cases where it is 
necessary to attain rapid accelerations with economy, the tandem 
parallel system of contro] must be used, and of the two forms in 
which it can be applied, that advocated by Messrs. Ganz is, it ів 
thought, preferable on account of its greater simplicity, this point 
outweighing the disadvantage of the exceedingly heavy character of 
the electrical equipment. 


о. ниьночооб5 286 5 ё ё 


tO 20 50 40 60 Фо 70 60 90 100 по 120 130 les 
Time in seconds | 

Ета. 7.—AocBLERATION TEST WITH EXPERIMENTAL Taam, 

VALTELLINA BAILWAY. 


High pressure 
stator of motor 


4 ‘Current transformer А 


for the excitation 


Fig. 8 (A) AND (B).—DIAGBAMMATIC REPRESENTATIONS OF LATOUR 
AND WINTER- EICHBERG SINGLE-PHASS REPUISION-SERIES 
Rar. War Morors, i 


However, an attempt has been made to put forward the charac- 
teristic features of each method of control, and to dwell rather upon 
the weak points of each, as whichever method is selected in any 
particolar case, these are the points tbat require the most attention. 


BrsxernLm-PHAsB WORKING. 


The desirability of single-phase working for long-distance lines 
is self-evident, assuming that suitable motors are available. As the 
whole question turns upon the motors, it is now proposed to con- 
sider very briefiy the various types of single-phase motors at present 
available. These types, apart from synchronous motors, are as 
follows :— 

1. Pure induction motors. 

2. Series motors (Lamme, Finzi). 

3. Repulsion-induction motors (E. Arnold, Deri, Schiiler). 

4. Repulsion series motors (Latour, Eichberg-Winter). | 

The first mentioned class of single-phase motors can be dismissed 
in a few words, as they cannot be directly applied toelectric traction 
purposes. Their efficiency and power factor are lees than is the 
case with the corresponding three-phase motors, their speed cannot 
be regulated within commercial limits, their overload capacity is 
relatively small, and their starting performance is indifferent. Tha 
best that can be done in the latter respect, under favourable con- 
ditions with regard to frequency, is full load torque with 12 full 
load current—this with the help of a rotor resistance and a pbase 
splitting arrangement. Such motors could therefore only be used 
indirectly as far as electric traction work is concerned, although 
they possess the advantage (unlike the motors of the other three 
classes) of being without commutators. 

B. J. Arnold has proposed to utilise such motors for traction pur- 

with the help of an air-compressor on the car, the object of 
the latter being to get over the starting difficulties as well as those 


train. He attributed the Paris and Liverpoo 


of speed regulation. The motor is always running on load, this 
consisting of the car and the compressor, or the latter alone, as the 
case may be. The Oerlikon Co., on the other hand, has suggested 
the use of single-phase induction motors in connection with heavy 


locomotive work, the motor working from a single overhead con- 


ductor at 15,000 volte, and forming part of à direct current motor- 
generator combination carried by the locomotive, which supplies 
current to separately excited direct current motors on the car 
axles. Although a certain amount of experimental work has 
been done in connection with each of these suggestions, it is 
hardly likely that such methods of working will come into 


general use. 


The single-phase motors comprised in the second class are what 
used to be known а good many years ago as''laminated field " 
motors; before the advent of the single-phase induction motor 
quite a number were built in this country for the 83 and 100-cycle 
supply circuits then in existence. At that time they were built in 
very nearly tbe same way as the PO ORE direct current series 
motors, the principal difference in the design being the substitution 
of a laminated field structure for tbe standard cast or wrought-iron 
field frame. Such motors possessed overy fault it is possible fora 
commutator motor to have—low efficiency, overheating, and bad 
sparking being the worst—while being abnormally heavy for their 
output, mainly on account of their very lower power factor. 

After remaining in the background practically since 1893 these 
motors have recently reappeared as possible railway motors. By 
reducing the frequency to 15-20 cycles (and with the help of sundry 
auxiliary devices which have been more or less well-known for 
years), aided by careful designing, a very good imitation of the 
direct current series motor has been obtained, which is likely to 
come to the front in the future. Up to the present by far the 
best results have been attained with these series motors by Dr. Finzi, 
the trials of whose 15-cycle 160-volt tramway motor are fully dealt 
with in an article in tho Exzorrican REVIEW for November 13th, 
1903. : 

The following ате the principal difficulties connected with the 
design of single-phase series motors, together with the methods 
which are adopted in order to get over them :— 

1. Sparking.—The coils, which are short-circuited as the oommu- 
tator segments, to which they are connected, pass under a brush, 
become the seat of very heavy induced currents, as these 
coils are cut by the alternating field flux. These heavy, short- 
circuit currente, being interrupted when the segments leave the 
brushes, cause heavy sparking ; moreover, they tend to demagnetise 
the field system, and also waste energy in the short-circuited coils, 
brushes, &c. | 

The remedy is to connect the armature coils to the commutator 


by means of nickeline or other resistance strips (Finzi), or to employ 


a Weston winding on the armature (two independent windings 
alternately in circuit) to employ the proper width and quality of 
brush, and to reduce the frequency. | | 

2. Relatively Low Efficiency.— This is due to the fact that both the 
iron and copper losses are considerably more than in the correspond- 
ing direct current motor or induction motor. Їп the latter, not 
much more than half the total weight of laminated iron is 
traversed by а flux of the full frequency (at speeds near syn- 
chronism), while for the case of the series motor the entire weight 
of active iron comes into consideration. Again, owing to the 
extra losses in the commutator connections, brushes, &c., and to the 
rather low power factor at heavy currents, the copper losses are 
increased. 

А reduction in the frequency improves matters. 


(To be concluded.) 


Abstract of the Discussion on Mr. P. V. MoMahon's Paper (read in 
London) on Working Results on the City and South London 
Railway." ^ 

Pror. А. Canus-WILson drew attention to the method of connect- 

ing the two tracks in series with 1,000 volts between them; this, he 

was considered, a unique feature. It was absolutely necessary to use 
the rails fora return conductor, and he considered that this largely 
increased the risks of short circuite. If a double insulated con- 
ductor rail had been used the risks of earths and short circuits would 
have been greatly minimised, and forthis reason he thought the double 
insulated conductor bad important claims to consideration. He 
explained that the reason why no serious accident had arisen in 
working the City and South London system, was that that company 
could only use locomotives, and in the latter all the electrical 
apparatus was collected together and isolated from the rest of the 
1 accidents to the 
system of motor-cars and track returns adopted on these lines. In 
the case of the Central London Railway, the motor-cars now used 
were really locomotives joined to cars, one being used at each end 
of the train. He considered that multiple unit systems, euch as will 
be adopted on the Metropolitan, District, and Great Northern and 

City lines, were very liable to short-circuits, and in those cases 

insulated return rails were a necessity. He urged that they must 

take every opportunity of minimising riske. 

Mr. H. M. HoBART complimented Mr. McMahon on the excellent 
results which he obtained from his somewhat motley collection of 
plant, and he agreed with the last speaker as to the unique features 
of the system. He presumed that Mr. McMahon would not follow 


the same arrangement if he had to start afresh; he was sceptical aa 


to the efficiency of а system employing во many auxiliary motor 
balancers, reducers and multipliers, and thought that too mucn 
battery power was provided. In place of the latter he preferred to 
put in more generating plant, Batteries were costly, both as to price 


' 
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and main! anance and not efficient. He suggested that it would be 
better to use 2,000 volts between the outers, and employ 1,000-volt 
generators and motors. With low speeds these machines in large 
‘gises were quite practical for traction work. The advocates of 
polyphase railway systems were rapidly getting into difficulties and 
reverting to the continuous-current system. | | 
Mr. Взокмзтар said a great deal in au inaudible tone on the sub- 
ect of lifts. He thought the difficulty of accurately stopping the 
wa3 due to & difference in the from that originally 
intended. The wear on the ropes was due to too small guide pulleys 
and to the employment of S drives. : | 
Mr. J. 8. 1f1GHrIRLD was of opinion that Mr. McMahon's system 
of feeding the railway had not been properly appreciated. As 
recorded in the paper, the system of reducers involved the trané- 
‘formation of only half the energy at each sub-station—the reducers 
were only half the capacity which would be required ín motor- 
generator plant for the same purpose, and therefore half the cost. 
He questioned whether the sub-station efficiency had been equalled 
on any other railway. He jastified the use of a battery situated at 
a distance from the generating station, as it displaced a certain 
amount of plant in the latter, and actually cost less per Kw., if feeder 
and converting plant were included. He didn’t consider it worth 
putting in a battery unless an efficiency of 80 per cent. could be 
obtained, and in estimating the efficiency, the improved efficiency 
of the feeder svstem should be taken into account. Referring to 
Prof. Carus- Wilson's remarks on insulated and earthed return con- 
ductors, he pointed out that the reason why an insulated return 
Was used on the Mersey and Liverpool Overhead Railways was 
because it was found cheaper to have a large voltage drop in the 
return, than to comply with the Board of Trade regulations, restrict- 
ing tbat drop to 7 volta. Another advantage of the insulated 
return was that it could be used as a positive rail in an emergency. 
He commented on the fact thata lighting statien cannot obtain 
as low costs on the same load factor as а traction station. In the 


latter, the boilers appeared to be worked under better condítions— . 


they had a more even load to deal with, He considered that the 
steady voltage conditions were largely due to good governing on 
the engines and efficient compounding of the generators. | 
Mr. J. N. BRooLBRED emphasised the advantages of employing 
only one class of plant (i.e, direct cutrent) in connection with the 
line; the employment of batteries had proved very satisfactory. 
^ "Mr. T. Вткуюнв, commenting on the arrangement of the connections 
to the working conductor sections, observed a similarity to the con- 
ditions present at the Paris fire. He considered tbat the 8 railway 
bad copied the author in providing for lifting the shoes, and in Paris the 
various sections were controlled by cut-outs ; he thought there appeared 
to be considerable difficulty in designing a circuit-breaker to open а 
"feeder in circuit, as recommended by the Paris Committee of 
Investigation. The recommendations as to insulated return rails 
were opposed to the conclusions to be drawn from the recent bath 
accident in South Africa, and he considered it better to have one 
side of the system earthed. In the case ofthe Central London 
‘Railway at Bhépherd's Bush, the middle of the star connection of 
the alternators was earthed, also the transformer cases. He did 
not see how to avoid using cable conpections between the shoes and 
under the cars, and he bad neyer heard of an accideat arising from 
this cause. | 
Mr. W. H. Воотн criticised the coal consumption of 34 Ibs. per 
X w.-hour, and instanced a case where 2:3 lbs. per I. H. r., or 3:5 Ibs. per 
Kw. had been obtained with a rather ancient mill engine, using steam 
а$ 60 lbs. pressure, as 160 lbs. at the Stockwell generating 
station. He questioned the reliability of the teste for wetness of 
the steam, and advocated the desirability of superheating, the 
amount of which could be measured at once by a thermometer. He 
did not consider it fair to compare high and, low-speed engines using 
wet ateam, the former being much the worse in the matter of con- 
densation under these conditions. In fact, Mr. Booth appeared to 
| the results as showing very good hot-water engineering, but 
hardly creditable steam engineering. e | 
" Mr H. Jongs considered the position of the generating station 
a drawback, conveyance of coal and stores being a heavy item. He 
had (on the Waterloo and City line) a Kennedy water meter on his 
pump suction, and considered it accurate enough for ordinary use. 
commented on the economy in using motor-driven anxiliaries, 
and touched briefly on the necessity of good bonding at the rail 
joints. The following results were obtained on the Waterloo and 


. , City line for the six months ending June, 1902:—Unite generated, 


. 9,781,000 ; coal consumption, 3:9 lbs. per unit. For the six months 


ending December, 1 


HE 


| , unita generated, 5,000,000; coal per unit, 
56 lbs. The figure for the coal per unit was ‘53d., as agdin-t '314. 


on the City and South London Railway; the item for oil, was, how- 


- 


E 


* 


- 


4 
oe 


over, lower, possibly due to the use of high speed engines; wages 
were five times as high, and the total oost per unit for tne half- 
year was id. He estimated from the figures given by the sathor 
‘that the units per loco. ton-mile measured at the switchboard were 
"0008; on the Waterloo and City, this figure was 0552. The oval 
per tón-mile was 313, as compared with 237 given in the paper, 
and the station load varied from 150 to 1,050 amperes. The time 
lost through loco. breakdowns on the Waterloo and City during the 
Fear amounted to only "135 per cent, and from electrical causes 
amounted to less than 3 minutes per week. a | 
Mr. EK. V. CLARK, while favouring the Corliss engine, thought the 
‘author hardly fair in his comparisons between that type and the 
Willans; the former were working at their test load and the latter 
with an overload. In regard to electrical v. hydraulic lifte, if the 
- capital charges were added in each case, he considered that electric 
litte would come out unfavourably in comparison. The Central 


London Railway were replacing their electric lifts by hydraulic 


ones. He suggested that more economical working would ‘have 
resplted had double wound. generators, with a double size engine 
been adopted at the generating station, ard criticised the ability 


(from the diagrams givea by the author) of the Highfield booster 
arrangement to keep pace with the load. 

Mr. H. M. Saypns remarked that the author bad grasped the necessity 
of considering economy of distribution and generstion together, 
and thought that be bad excelled anv three-phase system in the 
matter of power costa on the loco. He thought that all railway 
problems must be considered on their merite, and the author had 
shown what a be done with a low tension system. In regard to 
Prof. Carus- Wilson's objections to the earthed return, he thought 
he overlooked one danger while watching another, as it wasexoeed- - 
ingly deairable, in the interests of safety, to know what potential 
you were working at. There was no difficulty in. arranging an 


. insulated rail, to be earthed at the generating station, but the neglect 


of earthing led to the possibility of excessive voltages in the positive 
conductor. . s 

Mr. J. W. Brown, speaking on the question of lifts, stated that on the 
Central London Railway the estimates for the hydraulic lifts were 
less than for electrical ones, and this was generally ao, for lifts of less 
than 170 ft. travel. The new Brighton tower lift (about 350 ft.) came 


out much cheaper electrically worked. He condemned the small 


pulleys and B drives, as being detrimental to the life of the ropes, 
aud recommended a system combining electrical and hydraulic fea. 
tures as the best solution of the question. At the present time, 


however, hydraulic lifte were the best in actual working. 


Mr. W. Н. PaTOHgLL'Sexperience in regard to eng ines coincided with 
Mr. McMahon's. Оле large engine with few cylinders gave better 
results in practice than three small engines of similar capacity with 
mahy cylinders, aud too much importance was attached to the 
latter qualification. He agreed with Mr. Booth’s remarks on 
calorimetry, and suggested that it was an easy method of thoroughly 
deceiving yourself. He thought that Mr. McMahon had a good 


condenser in his double steam-pipe riug; he also had the luxury of 


double stop valves. It would have been better, in his opinion, to 
have spent the spare cash in proper condensing plant. А singls 
steam main was sufficiently reliable in the matter of pipe joints 
with modern construction. His experience of several 200-H. P. 
1,00)-volt motors was very satisfactory, but they didn't use 1,000 
volts on the fields, as in traction work. He thought that crossed 
fields were preferable to compound fields on the balancers. 

Mr. E. J. Fox, referring to che figures for coal consumption, stated 
that he had obtained results as low as 27 to 3 lbs. per xw. with 
coal at 5s. per ton; there was а oonsiderable margin between the 
best done and the possible. He thought the Willans engine did 
not receive fair play in the paper; it was. specially adapted for 
high steam pressures and superheate of at least 500°, and you 
couldn’t use as much saperheat on a Corlise engine. Taking into 
account the poor chances of the Willans engines, he thought the 


results were much in favour of the high-speed engine. Corliss 


engines were more costly than high-speed engines up to a certain 
size, and both ty gave way to the turbine in large sizss. The 
figures for tho Willans steam consumption, £e, 18/5 lbs. (in the 
paper), would be reduced to 117 lbs. per B. H. ., as compared with 
16:3 Ibe. (the Corliss steam consumption раг в.н.Р. given in the 
paper), if advantage were taken of high-steam pressure and super- 

eat. In a comparison between high-speed aad Corliss engine 
works costs, the item for labour and repairs in the two cases should 
be compared. 

Mr. P. V. MoMaugon replying, stated that with an earthed 
return, a fault жопа be discovered without totally disabling the 


` loco.—the advantages of the system as compared with others 


had been dealt with by previous speakers. The use of motor-car 
trains necessitated long examination pite, and fan-tail sidings, 
matters of considerable cost and not possible with his line. Their 
pite were on short sidings, and held one looo. In regard to Mr. 

obart’s remarks, if ne (Mr. McMahon) had the work to do 
again, he would adopt tne same system, with slight modi- 
fications. The batteries had proved a valuable stand-bye in 
emergencies, for working lifts and station and tunnel lights. He 
agreed that doubling the voltages was quite feasible, but doubted 
whether the added efficiency, 1 to 14 per cent. was worth the extra 
risks. He agreed with the speakers as to the cause of the lift ropes 
deteriorating, but considered that the electric lifts with long cable 
connections, would come out cheaper than hydraulic lifts and trans- 
mission. In point of working cost, 10 hydraulic equalled 25 elec- 
trical lifts, and given better controlling qualities, they were much 
more economical. With regard to Mr. Stevens's remarks, he bad had 
switch fuses in each section since the line opened, also for emer- 
gencies, each loco. had a portable telephone instrument to fix ou 
to bare telephone wires in the tunnel for calling up the 
nearest 81 box. In regard to the coal consumption 
tests (which were taken by Mr. Morley, of Messrs. Cole, Marchent 
and Morley), coal conveyance had been added to the cost. 
They could not use motor-driven feed pumps, as there was no 
battery at the generating station. Tne rail bonds were of the 
Neptune type. He had had troubie through bonds not being 
flexible enough and breaking. In regard to Mr. Jones's figure, 
(Waterloo and City Railway), they burnt Welsh coal, while ou the 
Ойу and South London Railway, North-country coal wae vsed. The 
Waterloo and City figures for power per ton-mile were ber, owing 
to its having one long section—acoeleration at starting tuvk half the 
energy used. In regard to time lost through breakdowns, during 
the last half-year this was reduced to ‘05 per cent. for loco. 
failures only. Ав to the suggestion of double generators, 


they were inefficient at light loads, and woula complicate the 


switchgear. The Highfield boosters were not called upon to do all 
the regulating, as the balancers do it. He defended the double 
steam main on the grounds of reliability, and thought that up to a 
certain size the Willans engines held their own in first cost, but 
in the larger sizes Corliss engines had advantages. There was little 
difference in the repairs in practice. 

At the conclusion of the discussion, the President of the Institu- 
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tion, Mr. R. К. Gray, announced that the Council had decided to 
award Mr. McMahon the Willans premium, for the valuable paper 
which bad been read to them. 


NEW PATENTS APPLIED: FOR,- 1904. 


Compiled су for this journal by W. P. THOMPSON & Co., Electrical Е 
Agents, 322, High Holborn, London, W.C., and at ee to whom all 
inquiries should be addressed. 


12. “Improvements in electric dynamos and motors.” T. W. S. HUTCHINS. 
January 183. 

988. am provements in or relating to the trolley wires of eleotric tramways.” 
G. HALL. January 15% 

97. '*Electrio car trolley-sheave guide for finding the current-conduoting 
wire." J. Rose, T. HENwoop and J. БоснЕ. January 2nd. 

107. “Improvements in high-tension electrio generators.” 8. EvzRsHED and 
EvERSHED & VIGNOLES, LTD. January 2nd. 

E. ‘(Improvements in or relating to sparking’ plugs.” P. DurLos. (Date 

pplied for under Patents Act, 1901, J anuary 7th, 1908, being date of application 
ance.) January 2nd. (Complete. ) ` 

m. " Improvements in gas or vapour electric apparatus." F. W. Lx TALL. 
(The Cooper-Hewitt Electric Co., United States.) January 2nd. - 

181. R in and relating to the regulation of electric currents.“ 
P. Сосв. (Date applied for under Patents Act, 1901, January 5th, 1908, being 
date of application in Denmark.) January 2nd. (Complete.) 

185. “Improvements in and relating to alternating-current generators and 
motors.” A. P. Zani. January 2nd. 

197. Improvements in and relsting to alternating-currept distribution 
system and apparatus therefor.” W. B. WoopHousg. January 2nd. 

157. An improved method and means of electric traction." A. W. Murray. 
January 4th. 

198. “Improvements in the equipment of e'eotrically-propelled railway cars.“ 
Вікмехв Bros. & Co., LTD. (Siemens & Halske Aktien-Gesellschaft, Germany.) 
January sth. (Complete.) 

К чыш “ Improvements in clectrio batteries." P. d KAMPERDYK. January 
4th. 

282. “ Improvements in or relating to the trolley wires of electrio tramways.” 
G. Е January 5th. 

298. “Ар i pro roved system for connections to switchboards, mains and 


electrical machinery and improvements in electrical switches." H. W. 
CLOTHIER. January Sth. - | 2 

988. An improved auto- copying telegraph.” A. C. Brown. January 6th. 

266. »An electrica! alarm tor railway carriage and otber doors.“ A. H. 
BTEwART. January bth.! 

291. An improved electrio incandescent lamp." C. C. REGNART. January 
5th. (Complete.) 

906. Improved trembler for induction coils." F. C. BLAKE. January 6th. 


819. Improvements in electric cables." M. B. FID. January 6th. 


341. “Improvements in the overhead equipment of electric tramways.” 
C. NAYLOR and J. NAYLOR. January 6th. 


* 851. “А safety device for use on vebicles propelled by electric traction on the 


stud-contact system.“ 
859. 


W. Grirritusand B. H. Вер. January 6th. . 
% Improvements in or relating to electroscopes." Т. BEWELL. | January 


F. C. 


402. "Improvements in electric apparatus for therapeutic use." 
FISHER. January 7th. 


429. “The electro- “gyroscopic compass.” С. V. Овновме. January 7th. 

4€0. "Improvements in wireless telephony and in apparatus therefor.” 8. 
LirsciuTZ. January 7th. 

461. An improved arrangement for securing wires on insulators.” F. 


BENEDIKT, JUN., and J. Macek. January "th. 

472. A new or improved method of testing for grounds and/or short- 
oe in electrically operated cars or trains." C. A. Canus-WiLsoN, January 
th. 

4714. “Improvements in or relating to electrio batteries.“ 
and E. MaRcvsoN, . January 7th. 

498. “ An improved form of jointing ball ird for electric light fittings.” 
C. T. A. HENsHAW and T. McIntyre. January 8th. 

501. "Improvements in electric trolleys.” R.8. BaAxTERB and D. WiLsow. 
January 8th. 

511. “Improvements in electrio storage batteries or accumulators.” A. F. 
„ and G. Laxton. January 8th. 


M. SUTHERLAND 


„Im provement in or relating to electrical fuses and fuse boxes.” E. F. 
ME P. H. BASTIk, апа E. F. Moy, Lro. January 8th. 
547. Improvements in and connected with systems of electrical conductors.” 


B. Gati. January 8th. 


553. “Improvements in microphones for telephonic apparatus." L. T. 
BassoMPIERKE and L. J. M. Danpkau. January 8th. (Date applied for under 
Patents Act, 1901, January 16th, 1908, being date of application in France.) 
(Complete.) 

571. “ Improvements in the means of connection between brush-holders and 
pillars of dynamo-electric machines and electric motors." E. S. G. LEES. 
January 9th. 

574. “Improvements in the construction of the armatures of dynamo-electric 
machines and electric motors with а view to facilitate the mounting of the same 
upon their shafts." Е. S. G. Rees. January 9th. 

582. Improvements in or connected with electrical accumulators.” 
SirLLERY and MELDRUM Bros., Lro. January 9th. 


W. 


625. ' Improvements relating to electric incandescent lamps.” J. SCHWAB 
and L. Voakr, January 0th. (Complete.) 
ыч | 


PUBLISHED SPECIFICATIONS 


» 


Copies of any of these Specifications may be obtained ої Meéssts, W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


| 1902. 
ARMATURE WIS DIN ds. T. J. Murphy. 10,842. May bth. 
ELECTRIC MEASURING INSTRUMENTS. C. Beezy. 10,444. May 6th. 


SWITCHBOARDS For ILLUMINATING ELECTRIC Lamps, S1oxs AND Carbs. N. Norden. 
10,556. May 12th. 


ELECTRO-MAGNETIC DEVICES FOR Рнорссіхо OSCILLATORY Morios., 
Ccrebotani and A. Silbermann. 10,858. May 12th. 


INSULATED ELECTRICAL CONDUCTORS, J. P. Hooper. 24, 429. 


Dr. L. 


Novemker "7th. 


ELECTRICAL CUT.oUtTs. 


` ELECTRIC MOTORS. 


ELECTRICAL TRANSMISSION OF TYPE- RECORDED MESKAGEB, | 


- NEGATIVE ELECTRODES FOR SECONDARY Bi И 


CoN aTW TIN d ELECTIO RESISTANCKS FOR HEATING OR OTHER PURPOSES. 
Hankin. 24,517. November Sth. 


FIELD MacGNET8 FOR DYNAMO-ELECTRIC MACHINES. 
November 10th. i 


ELECTRIC ARM LAMP HANGERS, 
November 10th. 


MAGNET Соп, Spoons. E. A, Carolan. 24,711. 


ELECTRIC Switch CONTROL MECHANISM, E. A. Carolan. 
Co.) 24,714. November ilth..’ 


Evrcrric RAILWAYS AND’ MIXED BATTERY AND CONDUCTOR SYSTEM, 
Stewart and H. E. Dick. 24,749. November llth. 


ELECTRIC CABLES, W. C. Johnson and J. W. Bacs. 


COVERING OR INSULATING MATERIAL FOR ELECTRIC CABLES. 
B. Paterson. 24,756. November lith. 


Arc Laxrs. T. L. Carbone. 24,859. November 12th. 


M. 
24,644. 
E. A. Carolan. (General Electric Co.) 24,707. 


J. W. Burleigh. 


November 11th. 
(General Electric 


W. N. 


24,755. November llth. 
W. C. Johnson and 


W. W. Pilkington and W. К. Ormandy. 24,865. November 12th. 


SWITCHES FOR STARTING ELECTRIC Motors. J. 8. Highfield. 24,948. 
ber 18th. 


incasnescent ELECTRIC Тхи 
SWITCHES ron Ове 1х ELxC TRI LIGHTING, 
` 25,085. November 15th. 
ELECTRICAL INFLUENCE APPARATUS FOR THE IGNITION OF GASES AND INFLAMMABLE 
Varouns, A. Eckstein and H. J. Coates. 25,195. November 17th, r 
Fink ALARM Posts. A. С. Brown. 55,282. November 17th. 


Novem 


W. R. Laidlaw. 24, 986. November Mth. 
K. e and W. C. Kirwan. 


+ . 


Arc Lamps. J. W. Bowley. 25,877. November i9th, ` с S 


SECONDARY ELECTRODES FOR ELECTROLYTIC APPARATUR. P. Inohoff and the. 
United Alkali Co., Ltd. 25,442. November 19th. 

BoosTERS FOR CHARGING AND DISCHARGING STORAGE BATTERIES 
THE PRESSURE OF THE Bus-Bars. Crompton & Co., 
MacIntosh. 25,522. November 20th. 

ELECTRIC CONTROLLERS, P. C. Middleton and W. 8. H. Smith. 25,094. 
November 4th. 

Сокростіхо ELECTRICITY TO Train Can8 ON THE UNDERGROUND SÉTEM 
F. A. Howarth. 25,840. November Ach. | 

ELECTRICAL DISTRIBUTION, (General Electio Co., Ltd.) · 25 904. 
November 25th. 

ELECTRICAL RESISTANCES. 

ELECTRIC Moron CONTROL. 
26,040. November 26th, 

LAMPHOLDERS AND SWITCHES FOR GLOW Lamps. 
November 27th. 


ND REGULATING 
atd.» and J. R. 


E. A. Carolan. 


T. R. Lewis. 
E. A. een 


25,916. Novamber 25th. 
(General Electric Co», Lid.) 


C. H. Davies. | 26,108, 


Evered & Co., and 8. Everhead. 26, 168. November 
27th. 

AtvTOMATIC ELECTRIC POTENTIAL REGULATORS. 
trio Co., Ltd.) 26,850. November 29th. 


SWITCHBOARD FRAMES. J. G. Statter, 26,490, 
Fuse Boxes. W. H. Flood and A. E. Honey. 


E. A. Carolan, (General Xieo- 


December 1st. d 
26,468. December lst. 


ELZCTnICAL Resistances. E. N. Bray, F. R. Markham, F. E. Reiss and Bray. 


Markham & Reiss, Ltd. 26,706. December 8rd. 

В. G. Lamme. 26,746. December 44, · 

REGULATING ELECTRIC GENERATORS, H. Leitner and R. N. Lucas. p 
Deoember 4th. 
. 8 Bteljes: and 
The Typewriting Telegraph Corporation, Ltd. 26,876. December 6th. - 
ELECTROMOTORS AND SIMILAR ELECTRICAL APPARATUS. J. W. Maofariene. 
20,999. December 8th. 
ENcLoskp ELECTRIC ARC Lamps. V. Reclus, Н. C. F. M. Petitdidier and F. M. 
Schmitt. 27,193. December 9th. 

REDUCTION OF COMPOUNDS BY ELECTRICAL HEATING AND IN APTARATUS THEREFOR. 
E. Acheson. 27,179. December 9th. 

OPERATING ELECTRICALLY THE POINTS ON ELECTRIC Tramways AND 'RAILWAYS, 
J. P. Tierney. 27,184. December 10th. 

ELECTRIC Connection Firtike rox ОБЕ IN Сохрсіт BoxxS. о. Byng and H. А. 
Casperd. 27,237. December 10th : 

AMPLIFYING ELECTRO-MAGNETIC ОКАТ WAVES. 
27,901. December 11th. 

ELECTRIC RAILWAY OR TRAMWAY TRACTION ON А SURFACE Contact OR Таке 
System. W. 8. Boult and C. R. Boult. 27,467. December 13th. | 
ашы BoosTEks. W. C. Peebles and M. T. Pickstone. 27,614. 

th. 


MAGNETIC CORE STRUCTURES OF ELECTRIC APPARATUS ESPECIALLY APPLICABLE . 
TO RESISTANCE Corts, E. A. Carolan, (General Electric Co., Lid.) 27,760 


H. H. Lake. (J. 8. Bione.) 


Decem ber 


December 16th. 


1 


19086. po e 
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AUTOMATIC SUSPENSION AND CONTACT APPLIANCE FOR ELECTRIC Авс. LAMPS AND 


OTHER APPARATUS REQUIRING TU BE RAISED AND LOWERED. H. J. Stevenson, 
jun. 10. January lst. = 
c. Rorderbourg. 415 
January 7th. 
MINERS’ LaMr8 THAT ARE IGNITED BY MEANS OF ELECTRICITY. J. Naylor. 817. 


January 8th. 


t 


INSULATING SUBSTANCES FOR CABLES, WIRED AND OTHER ELECTRICAL Drvic£g: 


Back GEARING APPLIANCES FOR ELECTRIC Morons AND Dynamos, B. 0. Davidson. 


618. January 6th. 

Егксткіс LIGHTING oF RalLway TRAINS. 
January 10th. л 

ELECTRICAL BATTERIES. P. 8. Hanton and G. Pollock. 818. January 194b.. 

THUMB PIECES. FoR ELECTRICAL SWITCHES. E. A. Carolan. (The General 
Electric Co., United States.) 1,057. January 15th. 

ELECTRIC SWITCHES. E. A. Carolan. (The General Electrio Co., United States.) 
1,058. January 15th. 

HANGERS For OVERHEAD ErkcTRIC Conpuctors. E. A. Carolan. (The General 
Electric Co., United States.) 1,089. January 15th. 

Evectric Fvesks өң Cut-ouvrs. E. A. Carolan. (The General Eleotrio eos 
United States.) 1,000. January 15th. 

Erkcruc Switches, E. A. Carolan. (The General Electric Co., United Stabes. ) 
1,061. January 15th. 

ELECTRIC Акс Lamps. E. A. Carolan. 
States.) 1,062. January 15th. | 

ELECTRIC Согтыхов oR Connectors. E. A. Carolan, (The General Eleétrio 
Co., United States.) 1,065. January 16th. э 

COMBINED ELECTRIC SWITCHER AND Cutouts. E. A. Carolan. The General 
Electric Co., United States.) 1,066. January 15th. 

ELEcTRIC RAILVW AVS. E. A. Carolan. (The General Electric Co., United States. ) 
1,069. January 15th. 

ELECTRIC Акс Lamps. O. Efrem and R. Schwarz. 1,070. January 15th. 

ELECTRIC CanrLks,. W. T. Henley's Telegraph Works, Ltd., and J. H. W. 
Pfiffner. 1,155. January 16th. 

THIRD-RAIL INSULATORS OF ELECTRICAL RAILWAYS. Bullers, Ltd., and E. J. 
Chambers. 1,030. January 26th. 

ELECTRIC CONTROLLING APPARATUS FOR LIFTE, 
8,231. February llth. | 

AUTOMATICALLY SHIFTING THE BrusHes or a Dysawo-ELEcTIIC. MACHINE, 
Biemens Bros. & Co., Ltd. (Siemens & Halske F Ger- 
many.) 8,777. February 17th. 


H. Pieper апа G. L'Hoest: 693. 


(The General Electrio Co., United 


H. Hein and K. Mouler-Holst. 
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. tection enjoyed by a railway company. 


ELECTRIC SUPPLY COMPANIES AND 
THE LAW OF NUISANCE. 


THE case of Knight v. The Isle of Wight Electric Light and 
Power Co., the full judgment in which is reported in another 
column of the present issue, involves a question of the gravest 
importance to electric light and power companies. 

To read the terms of the injunction is to realise that it 
will be fraught with serious consequences to the defendant 
company. Its full effect, however, will only be appreciated 
when it comes into force. It may be that, by ceasing to 
use producer gas engines, the noise and smell will be 
sufficiently diminished, but apparently the company are 
unable, owing to the terms of their lease, to erect a chimney 
Stack and generate by means of steam engines. Even if they 
could adopt this courae, it would probably cost them less to 
buy up the plaintiff's school and pay her heavy compensation 
io addition. 

While we do not doubt for a moment that the conclusions 
of fact at which the learned judge arrived are fully justified, 
we regret that he should have felt himself compelled to lay 
down the law in а manner so unfavourable to the defendants. 
We have often contended that the law of nuisance is воше- 
what harsh ia so far as electric light and power companies 
are concerned ; in the execution of their powera the pro- 
tection afforded to them is not nearly во valuable as the pro- . 
Did the company 
serve a more private interest it is obvious that they sbould 
be compelled to generate electricity in strict accord with the 
private rights of their neighbours, but electricity is supplied 
for the common use of the inhabitants of a district. 
Further, although it may be said with some show of reason, 
that an electric lighting company have to watch the interests 
of their shareholders, no such argument can be used where 
the undertaking is in the hands of the local authority. 

That there is some prospect of a change in the law 
affecting the liability of ап electric lighting company for 
nuisance, appears from a report of the Joint Select Committee 
of the Подве of Lords, which was appointed to consider th: 
subject of generating stations and supply in 1898. One 
of the questions submitted to the Committee was the 
following :— 

* Whether, notwithstanding the provisions of Sc. 12 (1) 
of the Electric Lighting Act, 1882 [which exc:pts the 
ecactments of the Lands Clauses Acts relating to compulsory 
purchase from application to electric lighting—Eps.], 
powers should be given in any case for acquiring land 
compulsorily for generating stations; and, if s», under what 
conditions as respects liability for nuisance, notices to 
surrounding owners, and otherwise? To this question the 
Committee replied : — With respect to liability for nuisance, 
they are of opinion that where the site of a generating 
station is acquired under compulsory powers, and is 
specified in the Provisional Order or special Act, the under- 
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takers should not be subjected to any further liability than 
that which, according to Lord Blackburn (Geddis v. Bann 
Reservoir, 8 А.О. 455) is imposed by the common law, in 
the case of persons exercising statutory powers and duties. 
On the other hand, where the site for a generating station is 
acquired by agreement, they think the undertakers ought to 
be subject to the liability imposed by the common law.“ 

In Geddis v. Bann Reservoir (ubt. supra.), Lord Black- 
burn said: * It is now thoroughly well established that no 
action will lie for doing that which the Legislature has 
authorised, if it be done withont negligence, although it does 
occasion harm to anyone; but an action does lie for doing 
that which the Legislature has authorised, if it be done neg- 
ligently. And I think that if, by a reasonable exercise of 
the powers, either given by statute to the promoters or which 
they have at common law, the damage could be prevented, it 
is, within this rule, negligence not to make such reasonable 
use of their powers.” | | | 

In our view, the above principle might be applicd to every 
generating station, whether built on land acquired oom- 
pulsorily or otherwise. 

It would be competent for the Court, in all the circum- 
stances, to say what was negligence, and in solving that 
question the Judge could take into consideration all the 
difficulties under which the company might have laboured 
in obtaining a particular site. 


Trolley Wire Ir is as well for our readers—and 
Breaks. particularly those who аге associated with 
the operation of electric tramway systems—to keep them- 
selves posted in regard to responsibility for overhead-wire 
mishaps. Therefore, we direct attention to a consideration 
of the legal aspect from the pen of а qualified lawyer, which 
appears on another page of this issue, and to the report of 
the decision in the appeal case of the Sunderland Corporation 
in which it is argued that negligence, and nothing else, can be 
blamed for the breakage of the wire which caused the claimant 
against the Corporation to receive bodily injury, and an electric 
shock. 


It behoves tramway authorities generally to see that over- 
head work is subjected to frequent and rigorous inspection, and, 
may we add, that there be no dilatoriness in remedying any 
defects which may be discovered in the course of such 
examinations. The fact that a line has been passed by the 
Board of Trade cannot be construed to mean that, therefore, 
it will always remain in such a condition as to ensure the 
safety of the public or the continuity of the system. We 
believe that there are some of our tramway authorities—we 
do not say whether companies or municipalities—who, if 
they are honest with themselves, will have to confess that 
their attention to this matter has not been all that it should 
have been in the past. 


Borough Councils 


THE London Borough Councils, who 
and the M.E.A. 


are now being invited to the ninth annual 
convention of the Incorporated Municipal Electrical Asso- 
ciation at Derby next summer, seem, judging from the 
discussions and decisions arrived at, indisposed to con- 
tinue their membership of the Association owing to fear of 
surcharge of the guinea subscription by the anditor. The 
subscription became due on the 18th of this month. The 
auditors surcharged the amount last year, bat while the 
Local Government Board subsequently sanctioned it, the 
Borough Councils were informed that the Board could not 
undertake to withdraw any future similar expenditure 
from, the district auditor's jurisdiction. Under these 


circumstances the Councils do not care to continue the 
subscriptions, although it is admitted that membership of 
the Association is of considerable value to the Eleotricity 
Oommittees. The disabilities from which the London 
Borough Councils suffer in regard to membership of various 
municipal associations and societies are causing considerable 
irritation. 


THE recent action of the Brentford 
Urban District Council in refusing to give 
ita consent to the establishment of a tramway extension 
between Ealing and Brentford illustrates the difficulties with 
which electric tramway companies have to contend in suiting 
the convenience of the public. We have said that it refused 
ita consent. In reality the answer to the request of the 
company, which the Council is pleased to call a concession,” 
imposed the following conditions, infer alia :— 

(1) That the London United Tramways Co. should erect and 
maintain a public lavatory near Kew Bridge; (2) that they should 
build or erect a subway at the same place; (3) that they should widen 
the highway for a considerable distance to a width of 80 ft.; (4) 
that they should pay an annual sum of at least £1,000 to the 
Council; and (5) that the road along which it was proposed to lay 
the new line should be made at least 80 ft. wide. 

Ав a result of these restrictions, the company have been 
compelled to abandon an undertaking which never promised 
to be very profitable, but which became financially impossible 
when carried out subject to these onerous terms. When it is 
remembered that the Council would have been relieved of 
the cost of paving and maintaining the greater part of the 
street along which it was proposed to make the new line, 
the real fatuity of the Council becomes apparent. This 
is not the first time that the Council has come into conflict 
with the company. In April, 1901, it brought an action 
for a declaration that the company were not entitled to 
commence the construction of Tramway No. 7 of their 
system, within the plaintiff's district, until they had complied 
with the requirements of the Tramways Act, 1870. That 
action was dismissed with costs (see ELECTRICAL REVIEW, 
April 5th, 1901, p. 579). TD 


Municipal 
Blackmail. 


We have often had occasion to refer to 
| the unreasonable nature of a statute which 
provides that a local authority may withhold its consent mero 
molu—4.e., without giving any reason for so doing. It is also 
unfortunate that it is competent for a local authority to 
impose terms. That they can do so was decided in the 
case of the Attorney-General v. Hastings Corporation, 1902 
(19 T.L.R. 9). There a local authority made an agree- 
ment with an individual that they should call on him to 
apply for powers to make a certain tramway when 
they deemed such tramway necessary, and that he, if 
he obtained such powers, should pay them certain 
wayleaves for the use of the tramway. They also agreed 
that they would not consent to the application by anyone 
else for such powers, without first calling upon the other 
party to the agreement to apply for the powers. This agree- 
ment was held to be ultra vires of the local authority. But 
would the tramway companies have a loophole of escape ? 
While the consent of the local authority is practically a sine 
qua non for the establishment of a tramway, a light railway 
may be established without such consent, the stipulation in 
Sec. 7 (1) of the Light Railways Act, 1896 (59 and 60 
Vict., c. 48) being that the local authority must be 
consulted before the application is made to the Com- 
missioners. A statement of their assent or dissent must, 
however, accompany an applicution to the Light Railway 
Commissioners. According to Mr. Robertson's valuable 
work on “ Tramways and Light Railways,” The intention 
of this Act is that the local and road authorities should not 
have power of preventing the authorisation of a scheme, but 
their opposition, as being the opposition of the general repre- 
sentatives of the districts through which the railways are to 
pass, has great weight with the Commissioners, and, except 
under special circumstances, may prove fatal to the scheme.” 
This is probably an accurate statement of the case; but we 
wonder what the Light Railway Commissioners would say to 
the conditions imposed by the Brentford Urban District 
Council ? 


Tramways and 
Light Railways. 
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ELECTRIC TRACTION AND ALTERNATING 
CURRENTS. 


* CowrNa events cast their shadows before.“ The great 
interest everywhere exhibited in the application of alter- 


nating currents to heavy railway traction, and the experi- 


mente now being carried ont by some of the largest, manu- 
facturing concerns, as well as the difficulties which oppose 
the adoption of continuous current motors on our main line 
railways, are sufficient evidence that engineers have 
realised that if the adoption of electric traction on our main 
line railways is ever to be realised, a commercial alternating 
current motor is an absolute necessity. Mr. Westinghouse, 
than whom no one is more awake to the conditions and 
requirements of railway work, has recently emphasised the 
great disadvantages ssed by the continuous motor; as 
far as its application to main line railway work is con- 
cerned. 

The history of electricity is a tale of obstacles surmounted. 
No sooner has a serious difficulty arisen in the adaptation of 
electricity to any particular purpose, than the brains and 
energy of the manufacturing interests have resolutely 
attacked the problem, and a solution has generally been 
found for what has been dismissed by wiseacres as im- 
poesible." | 

For som’ years the European engifieers have been attempt- 
ing to apply alternating currente to traction purposes, and 
they have mostly been successful in obtaining satisfactory 
results as far as they have gone. 


American engineers have at last realised the difficulties of 


the application to most of the railway systems in this 


country, of the continuous current system, and this is fully - 


demonstrated by the number of papers on alternating current 
traction systems, which have recently been read before the 
various engineering societies of America, | 

We have before us, as we write, three papers on this par- 
ticular subject, which were read at the meeting of the 


Canadian Society of Civil Engineers, on November 19th of 


last year, and their titles are sufficiently euggestive :—(1) 


* Notes on Polyphase Equipments of some European High- . 


Speed Electric Railways,” by L. A. Herdt. (2) „Inter- 


Urban Electric Traction Systems, ac. v. D. O., by P. M. 
(3) „Some Possibilities of the Alternating 


Lincoln. 
Carrent Single-Phase Railway Motor," by А. H. Arm- 
strong. 


As usual, with the charsctcristic modesty of the American 
engineer, they claim electric traction as entirely of American 


origin and peculiar to that country. That the Americans, 
under special local conditions and requirements, have done 
а great deal to promote electric traction, and that there are 
a larger number of electric tramways in that country than 
anywhere else, is undoubtedly true. At the same time, we 
would repeat what we have often mentioned, viz., that 
electric traction was primarily а European invention, and 
that the first electric tramway was operated by Siemens at 
the Berlin Electrical Exhibition in 1879. | 
The first practical applications of electric traction took 


place at Berlin, at Portrush, and at Blackpool and 
Even in the first application of electric — 


Brighton. 
traction to heavy railway work, the City and South 


London Tube and the Liverpool Overheud can both claim 


priority to the intramural line at the World's Fair at 
Chicago in 1893. 7 

The first serious attempt at the introduction of alternat- 
ing current for traction purposes on railways was made many 
years ago by an enterprising Swiss firm (Messrs. Brown, 


Boveri et Cie.) in connection with the Lugano three-phase . 
tramways, which are still operating most successfully ; this . 


achievement encouraged the firm so much that they have since 


equipped a lurge number of mountain and other railways, . 


the most important of which is the line between Burgdorf and 
Thun. 


Messers. Ganz & Co. investigated the subject, and designed 
their well-known system, now in operation on the Italian 
Takes. Notwithstanding these successes, we do not think 
that such systems could ever be seriously considered in con- 


nection with the electrification of main lines, much less of 


suburban sections. 


In practically all these cases, water-powers were 
available and the gradients encountered very severe. It 
was no doubt in consequence of the success of these that 


A careful study of the conditions that obtain in railway 
work, both in this country and on the Continent, has clearly 
demonstrated the impossibility of using the third rail in many 
situations, and the problem is further complicated by the 
very large amount of power required to operate heavy trains 
at high speeds, which means very heavy currents if con- 
tinuous-current motors are used. These and other similar 
reasons which we have not space to discuss in the present 
article, have made it evident that if electric traction on main 
line railways is to be a success, single-phase alternating- 
current motors must be used in connection with overhead 
conductors. | | 

No engineer who has given the matter serious thought 
can fail to see that if a satisfactory single-phase motor for 
traction purposes could be designed, that, undoubtedly, would 
be the ideal solution. Professors and engineers without 
large practical experience, have from time to time in the 
past used this fact ав ап argument in favour of the adoption 
of costly and inefficient systems, such as the Ward Leonard, 
which we cannot think could ever be practically successfal ; 


. itis this reason which has up to the present made it impossible 


for any responsible engineer to seriously advise any railway to 
install a single-phase system ; if electric traction had to be 
used, the ош; one which could at all reasonably be employed 
was the third rail continuous-current system adopted by the 
Metropolitan District, and the North-Eastern and Lancashire 
and Yorkshire Companies. 

When the Lamme system was first brought forward, and 
it was stated that a line between Washington and Annapolis 
was going to be equipped, we pointed ont the important 
bearing that this line, if successful, would have on the elec- 
trical equipment of railways in this country. Since that 
time, investigation has shown that several engineers and 
electrical firms have been experimenting with a view to pro- 
dacing a satisfactory single-phase motor. Dr. Finzi, in 
Italy, commenced his experiments many years ago, and we 
think we are right in stating that he was the pioneer in this 
direction. The Westinghouse Co. in the States have now 
progressed sufficiently to state their willingness to enter into 
contracts for equipping railways with alternating current 
motors. The General Electric Co., of America, have brought 
out what is known as the Thomson repulsion motor.” 
M. Latour, in France, has been writing on the results which 
may be expected, and which he claims he can realise if his 
motor is constructed ; and the U.E.G., of Berlin, have con- 
structed and are operating motors on railways, with results 
so satisfactory that they are well-nigh incredible. 

Of the three papers before us, the first, Notes on Poly- 
phase Equipments of Some High-speed Electric Railwaye,”’ 
practically limits itself to a description of the Ganz and the 
Berlin— Zossen high-speed lines. These systems have already 
been described in these pages, and any further reference 
to this particular paper, except to point out the proof that it 
brings of the interest shown in alternating current railways 
in America, is, therefore, unnecessary. 

The second paper, Interurban Electric Traction Systems: 
A.C. versus D. C., by P. M. Lincoln, has several points of 
interest, although its tone is rather egotistical, the anthor 
claiming that electric traction is peculiarly an American 
institution, He goes on to say :— 

American engineers have consistently refused to adopt the poly- 
phase induction motor for traction purposes, on the ground that it 
is not suitable for that purpose. The principal reasons for this stand 
are two in number— 

1. That the polyphase induction motor is inherently а constant- 
speed motor, and therefore not adapted to traction purposes. 
Continual change of speed is one of the characteristics of traction 
work.. . . At one definite speed the polyphase motor is an efficient 
machine, while at all other speeds the efficiency can not be greater 
than the ratio of the actual speed to the synchronous speed. . . . In 
traction work a large part of the work done is necessarily at speeds 
below the maximum attained, and at these lower speeds the 
maximum economy that саа be obtained from induction motors is 
necessarily small. 

2. The second reason agsinst the use of polyphase induction 
motors for traction purposes is the necessity for providing at least 
two overhead conductors. If the track be not used as one of the 
conductors, then the necessity arises of using at least three over- 
head conductors. Maintenance of insulation on such overhead 
conductors when they are at high voltage is naturally a ditficult 
problem, much more difficult than to maintain the insulation between 
& single conductor and ground, as would be the case in the single- 
phase system. | 

The principal advantages of the alternating-current electric 
traction over the direct current are as follows: 

l. Limite to trolley voltage are remoyed, 
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2. Avoidanoe of rheostatic losses. 

3. The necessity of rotary converter sub-stations abolished. 

4. Manual attendance at the sub-stations done away with. 

5. Danger of electrolysis by return current avoided. 

Another point which militates against the use of direct current is 


the fact that, when large units are used, it is difficult to collect the . 


large amount of current for their operation. For tbis reason, as 
well as an advantage in cost, trolley construction has been largely 
replaced by third-rail for inter-urban work. By raising the voltage 
of the secondary system, the current taken by the locomotive may 
be reduced, and, consequently, the difficulty with collecting devices 
may be made to disappear. 


We fully endorse the sentiments expressed in the abstracta 
quoted in this paper, in which the writer has stated the facta 
very clearly. The disadvantages which be puta forward, 
however, appear to us very light in comparison with the 
very solid advantages to be gained. As regards interference 
with telegraphs and telephones, greatly reduced currents will 
probably more than compensate for the use of alternating 
instead of continuous currente, and, indeed, experiments 
geem to bear out our view. | 

In this ваше paper а comparison is made of the electrical 
equipment and working costs of а 60-mile line equipped 
for direct and single-phase currents; from the mass of figures 
given the following principal items have been extracted :— ` 


DIRECT-CURRENT BYSTEM. 


20,000 v. polyphase feeders, 
sub-stations with static trans- 
formers and rotary converters, 
line voltage 550, and 60-10. 


BixapE-PHASE BvsrEXM. 
20,000 v. feeders, sub-stations 
with static transformers, trolley 
voltage 3,000, and trolley wire 
4/0 B. & S. Twelve-car equip- 


conductor rail. Twelve-car ments. 
equipments. | 
CaPrrAL Costs. 
Power station ... . £6,515 Power station ... .. £6,460 
Feeders € .. 9,140 Feeders T. .. 11,920 
Bub-stations ... .. 10,820 Sub-stations .. .. 4,760 
Line see ... 36,540 Line s .. 218,270 
Car equipment .. 12,521 Car equipment .. 20,357 
Total ... £75,536 Total . . £61,767 
ANNUAL WogRmG Oosts. 
D.C. total si . . £11,061 А.С. total m oe £10,251 
рс. EXTRAS. A О. EXTRAS. 
Sub- station attendants £1,440 Feeders maintenance 189 
Fuel, water, oil, &о. ... 280 Line conductor main- 
Power-house mainten- tenance... die 366 
ance, &0. ... Е Car equipments, main- 
Bub-stations, mainten- tenance eee eee 533 
ance, o. bs 127 
£1,847 £1,038 


Thus the annual balance to the credit of the A. C. system is 
£809. | 

The above figures show that with the line Mr. Lincoln 
considers the capital of the A.c. system works out at approxi- 
mately 82 per cent. of that of the n.c. system. The working 
expenses of the a.c. system amount to about 92 per cent. of 
those for continuous current. 


The figures presumably refer to the Westinghouse equip- - 


ments, but resulte of the other proposed systems will, we 
think, show that if anything, the cost, both as regards 


capital and working expenses, has been over estimated, while 


tbe saving will probably be even greater than that which Mr. 
Lincoln anticipates. Even if the total capital cost and 
working expenses were the same for both systems, the alter- 
nating current system, owing to the difficulties which we 
have already referred to, will be the only solution as regards 
the general adoption of electric traction on our railways. 
The third paper, entitled“ Some Possibilities of the Alter- 
nating Current Single-Phase Railway Motor,” by A. H. 
Armstrong, is one which is of great importance as 
coming from an engineer connected with the General 
Electric Co. The conclusions arrived at are practically 
identical with those in the paper previously referred to, and 
this fact is highly significant, as showing that the two 
American manufacturers concerned have practically pinned 
their faith to single-phase electric traction, which hitherto 
they have strenuously opposed. Hence the fact that they 
have each come into the field with a practical single-phase 
motor, is, therefore, under the circumstances, exceedingly 
satisfactory. Mr. Armstrong's statement is especially inte- 
resting ; we quote from his paper :— | 


During the past few years there have been developed several 
types of alternating current motors having speed-torque charac- 
teristics even better adapted for railway work than that of the 
direct current series motor, and, furthermore, providing ample 
starting torque with апу voltage variation liable to occur in practical 
electrical railway operation. As these motors can be operated with 
а single trolley and ground return, and can, furtbermore, be operated 
satisfactorily on either direct or alternating current, it makes their 
field of usefulness much greater than theirdirect current series com- 
petitor. 

Having such а motor, with practically по restriction as to voltage, 
it is possible to break away from the exclusive field of electric 
traction with frequent service and smsll upite, and consider the 
55 of freight aud passenger trains over our regular steam 

nes. 


The result of Mr. Armstrong's series of calculations, 
worked out per mile of single track for various services of 
trains per day, and for trains of different weights, is one 
which we should have anticipated. As he says, it 


Brings out the fact that for very infrequent service, that is, five 
trains per day each way or less, it would bardly pay to equip the 
road electrically, there being а dividend of from 4 to 7 per cent. on 
the capital invested. With more frequent service, however, the 
saving in eleotrical operation becomes more marked, until at from 


‚ 15 to 20 trains per day each way, the interest-earning power of the 


electrical investment is worthy of very careful consideration. Л 
should be borne in mind that all these figures do not contemplate 
increases in the present traffic of ths road, and, therefore, do not take 
into consideration one of the chief characteristics of electric traction, 
that is, developing short haul local traffic, and thus increasing the 
dividends by increasing the receipts rather thin by cutting down 
operating expenses. (The italios aro ours.) 

The well-known ability of electric roads to greatly increase pre- 
vious steam traffic has led them to be installed, in many casee, 
without too close an investigation into their economical installation. 
. . « . The electrically -equipped road, while caring for the 
heavy through freight traffic with an earning capacity of from 
4 to 7 per cent. on the investment, can also build up а local 
traffic, both freight and passenger, with practically no additional 
cost, and showing very large returns. 


Mr. Armstrong draws attention to the interesting fact 
that the electric locomotive is considerably lighter than its 
Steam competitor, and aleo that а steam locomotive, in- 
cluding the tender, has not more than 50 per cent. of ita 
weight on the driving wheels, constituting from 7 per cent. 
to 10 per cent. of the total train weight. This proportion 
has been enormously increased by electric traction, par- 
ticularly where electric motor-cars are used. ` 

We fully agree with Mr. Armstrong when he states that 
* if all the factors entering into the engineering expense of 
operating roads by steam and by electric locomotives be 
carefully considered, the possibilities opened up by the use 
of the alternating motor are sufficiently great to warrant its 
replacing the steam locomotive in many of our railway 
systems, either in part or for the complete system.” 

As we have pointed out at the commencement of this 
article, the importance of these papers: lies in the fact that 
they fully corroborate the experience which has been gained 
by the U.E.G. in Berlin, the results of the experiments 
carried out by Dr. Finzi, in Milan, and the theories of 
Monsieur Latour, in France. 

It is at the present moment most encouraging to see how 
great a step has been made in the right direction, and every- 
thing tends to foster the hope that we shall shortly be able 
to employ standard and well tried single-phase alternating- 
current traction motors and controlling devices, exactly us 
we do to-day in the case of continuous-current apparatus. 

We have constantly expressed our opinion that unless our 
railway companies are willing to lose their suburban traffic 
entirely, and practically to sink the enormous capita) invested 
in stations and lines which sre only used by local trains, 
they will have to adopt electric traction. The present 
experiments with single-phase motors are not only making 
the way easier for the railways, but at the same time they 
bring within the range of possibility the electrification of 
some of our main lines; this latter is, however, still a long 
way off, and the problem should not be attacked until the 
electrification of suburban lines by means of single-phase 
current has proved a success. That electrically-operated long 
distance lines are possible, we do not doubt for one moment, 
but whether they are financially justified at the present, we 
venture to question. 


Heavitree Lighting.—The National Electric Construction 
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ALTERNATING CURRENT 
GENERATORS GIVING PURE SINE WAVES 
OF ELECTROMOTIVE FORCE. 


By CLIFFORD C. PATERSON. 


THE production of pure sine waves of electromotive force 
in . current machines has long been а do of 
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study and investigation. Although, when loaded, the wave 
form of a generator may approximate very nearly to that of 
а sine curve, on open circuit it is nearly always found to be 
peaky. The effect of a condenser load being to magnify 
these higher harmonics, a considerably increased stress is 
put upon the insulation of cables and machines. 


In view of this, the recent progress made in the production 


of pure sine waves of electromotive force in alternating 
current generators is of considerable interest. 
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Switzerland, buils the well-known generators for the experi- 
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fort.* These were the first machines made with their pole- 
pieces get, at an angle to the axis of the pole-wheel, the wave 
of electromotive force being very nearly a sine curve. 

The same firm is now building generators on this 
principle, and the accompanying curves show the great 
improvement in wave form brought about by the employ- 
ment of this type of pole. 

Figs. 1 and 2 show the open circnit curves from a gene- 
rator fitted first with the old and then with the new type 
of pole, the second curve in fig. 2 being the equivalent pure 
sine wave. These curves were taken in the testing depart- 
ment in Oerlikon, with the object cf investigating the effects 
produced on the E.M.F. wave by various pole shapes. 
They have kindly been lent by the Maschinenfabrik Oerlikon 
for publication. 

The photograplis shown in figs. 8, 4 and 5, are those of 
an 800-K.v А. three-phase generator of 18,500 volts with 
three slots per pole per phase, and 350 r.p.m. Fig. 5 shows 
the special pole construction. The iron is laminated 
throughout, the stampings being arranged in such a way 
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(3. 6.—E.M.F. wave of 800K. V. A. 3-phane generator on open circuit, New pole form. 13,500 volts. 


that the polar edge makes an angle with the axis of the 
wheel. It will readily be seen how the distribution of flux 
with relation to the stator conductors tends to produce the 
desired effect. 

Fig. 6 shows the curve of E.M.F. given by this machine 
on open circuit. It can hardly be distinguished from a sine 
wave, 

By the employment of this type of pole all the dangerous 
harmonics disappear from the E.M.F. wave, and badly die- 
torted wave shapes, which are otherwise inevitable on certain 
loads, now become impossible, 


MAGNETIC DISPERSION IN INDUCTION 
MOTORS:t 


THE dispersion coefficient, о, is defined by the expression— 
M, M, 
I, l, 
where M, and M, are the coefficients of mutual induction, 
and L. and I., the coefficients of .self-induction of the 
primary and secondary windings respectively. The coeffi- 
cient с may be obtained experimentally as the ratio of the 
magnetising current to the short-circuit current at equal 
terminal potential differences. 

The dispersion coefficient may be regarded as the sum of 
three distinct coefficients, viz :— 

1. The winding coefficient. 

2. Peripheral dispersion. 

3. Flank dispersion. 

The Winding Coefficient.—In every motor there exists a 
difference between the self-induction of the winding of one 


с = 1 — 


* Bee " Dynamo-Electric Machinery," by 8. Р. Thompson, page 
629, 5th edition. Also “ Polyphase Electric Currents,” by S. P. 
1 page 463, 2ad edition. 

Abstract of paper read by Dr. Hane Behn-Eschenburg bef 
the Institution to? lectrical Engineers, January 14th, 1904 us 


system and the mutual induction between corresponding 
portions of the windings of the primary and secondary 
systems, even if there were no so-called magnetic leakage to 
influence the relation. 

To understand this we must remember that mutual induc- 
tion is the sum of the products of the magnetic lines by the 
number of conductors interlinked by each. Even if no 
magnetic line produced by the primary current fails to inter- 
link with the secondary circuit, the number of times it 
interlinks the secondary circuits depends upog the relative 
positions of the two circuits. There will be a relative 
position giving a maximum mutual induction, and one giving 
a minimum, and since one position is obtained from the 
other by steady motion, the aversge value will be the 
arithmetic mean of the maximum and minimum values. 

The winding coefficient is defined to be half the differ- 
ence between the maximum and minimum values divided by 
the maximum value. This coefficient is less the larger the 


number of slots of the primary on the one hand, or of the | 


secondary on the other. 

If x is the mean value between the primary and secondary 
numbers per pole-pitcb, then the winding coefficient is given 
approximately by— 

с = 18 № 
1 N?’ 
where x, is always nearly unity. 

Peripheral Dispersion.—In every motor there come into 
operation magnetic dispersions, or leakages, which we will 
reparate into two stray fluxes. Опе of these, peripheral 
dispersion, runs along the face of the bore of the stator, 
and along the face of the cylindrical periphery of tke rotor, 
rince between the tops of the iron teeth of each single system 
over the openings of the slots there occurs a leakage of 
magnetic lines, These stray fluxes along the peripheral 
surface will bear to the mean total flax Е the same propor- 
tion as the magnetic reluctance of the path followed by r 
bears to the magnetic reluctance which is interposed in the 
path of the stray magnetic. flax between the tops of the 


. teeth. 


Denoting the quotient of the stray flax by the mein flux 
by*the со fficient o, we obtain approximately 


g, — E. for open slots, 
2 NTX 
HR үя 
and с! = v. for closed slots. 
Тт. 


Where к, depends on the shape of the slots; 
d is the length of the air gap; 
т the length of the pole-pitch at the face; 
N the number of slots in one pole-pitch ; 
and х is the width of the opening of the slot. 


Flank Disporsion.— A second kind of magnetic dispersion 
which also occurs in every motor consists of a magnetic flux 
which exists outside the iron core. Those parts of the 
winding which constitute the end connections between con 
ductors in the slots, and which project as curved winding- 


bunches or bends at the flanks of the stator and гоі: 


cylinders, give rise to a magnetic flux outside the iron core 
bodies. This flux surrounds these curved connections 1 
such a manner generally that only a small fraction of the 
flux created by the bends of the one system intersects the 
bends of the other system. 

In the main this stray flux is equal to the magnetic flox 
which would be created by an independent group of coils of 
а form similar to the two projecting bends at the two flanks, 
if put together as a coil. What is necessary is therefore to 
determine the self-induction coefficients of similarly con- 
structed coils, and the coefficients of mutual induction 


where к, depends upon the winding arrangement 
b is the axial length of the core | 
and ò ів the length of the air-gap. 
The total dispersion coefficient is given by 
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Fioin experimental observations on several Oerlikon 
motors, the values of c, , o, and c, have been obtained, e g., 
in a ш tor in which the diameter of the bore is 150 cms. 
and tle number of poles 16, and in which д = 0°15 cm., 
N, — 144, N, — 192, with slots closed it was found by 
exper. nent that 

с = 0:075, 
and by calculation the value obtained is 0:088. 
"The dispersion coefficient may well form the basis проп 


which to design induction motors, as upon it depends the 
power factor. | | 


LEGAL. 


Knieut v. Тип Iste ов Wiaut ELECTRIO Ілант AND Ротив Oo. 


Ix the Chancery Division of the High Court of Justice on 
Wednesday, January 20th, Mr. Justice Joyce delivered his reserved 
Jadgment in this case, which raised an important point as to the 
liability of electric, gas, and other public companies for nuisances 
caused by them in the construction and carrying on of their works. 
Toe judgment sets out the facts of the case. 

Mr. Justice JovoE said that the plaintiff was the lessee for the 
residue of the term of 21 years from September, 1900, at a rent of 
£250, of & house, gardens, and grounds in the borough of Ryde, and 
was carrying on there а high-class school for young ladies. In 1899 
the Oorporation obtained a provisional order under the Electric 
Lighting Acta, authorising them, in the usual way, to supply electric 
energy for public and private p within the borough. Olause 


69 of the provisional order provided that nothing in the order . 


should exonerate the undertakers from any indictment, action, or 
other proceeding for nuisance in the event of any nuisance being 
caused or permitted by them. There was then an Act of 
Parliament confirming that order, and subsequently the Oor- 
poration entered into some arrangements with the defendants 
for the erection, maintenance, and working of a generating 
station within the borough. In pursuance of such arrangement, 
the defendants, in the early part of 1903, acquired, as a site for the 
purpose of the proposed works a piece of land adjoining the garden 
of the plaintiff's house. The engines were driven by gas produced 
on the premises by a system of the character known as the Dowson 
procese. One of the terms under which the defendants held their 
site precluded them from erecting any tall chimney shaft thereon. 
The plaintiff's house was at a higher level than the defendants’ 
generating station, and there were no intervening buildings. The 
formal opening of the works as completed, or supposed to be com- 
pleted, took place with some kind of municipal ceremony on 
October 18th, 1903, and from that date, he supposed, if not before, 
the works had been supplying the energy for the production of 


electric light to customers. Of course, it was hoped by the. 


defendant Corporation, and it was to be expected, that the demand 
for this supply would constantly and greatly increase, and that eon- 
sequently from time to time additions and extensions would have to be 
made in the ү and machinery at present installed on the premises 
of the defendants. Before the formal opening of the works the manu- 
facture of gas for working the engines and machinery generally had, 
of course, been in operation, and in particular on one occasion in 
the month of September for а period of nine hours, the engines and 
d o were working without any intermission. The plaintiff com- 
ined of serious annoyance to the inmates of her establishment 
noise, vibration, and offensive smells produced by the operations 
at the*tdefendante’ works, and she instituted this action on 
September 29th, claiming an injunction and damages in respect 
of the alleged nuisance. 'The action was tried upon several days 
during the Michaelmas sittings, and a large body of evidenoe 
adduced before him. То his mind, the result of it had been that, 
having regard to the positive testimony of the plaintiff and the 
witnesses called on her behalf, whose veracity and substantial 
accuracy he saw no reason to doubt, and the facts admitted by some 
of the defendants’ witnesses ; having regard also to the corre- 
spondence and pleadings and arguments addressed to him by 
counsel for the defendants; he considered it to have been almost 
virtually admitted, and at all events to have been sufficiently proved 
before him, that at various times during the month of September, 
and for a not inconsiderable iperiod afterwards, the works of the 
defendants were so carried on as by noise, offensive smell, and in 
some d vibration, to occasion a serious interference with the 
comfort of the plaintiff and the inmates of her house, and 
the carrying on of her business. The annoyances were not in his 
opinion trivial, or of a kind to be expected from any ordinary and 
reasonable use of the land acquired by the defendants, nor were 
they by any means of such a kind as would be complained of only 
by unreasonable and fastidious persons. No doubt, it was the fact 
that, since the commencement of the action, the defendants had, by 
the adoption of various expediente known to mechanical 
and men of science, and pres under the pressure of these pro- 
ceedings, by measures of a special character greatly diminished 
the intensity and frequency of the annoyances complained of. The 
engines and machinery were not now working later than 11 p.m. 


~~ — - $ - — — 


` stitute a nuisance.” 


There was, he thought, still room for further improvement at tha 
cost of further expenditure, and the most skilful and careful 
management were necessary to prevent the nuisance complained of 
from constantly recurring. At times there was no annoyance to 
complain of. Still, at the date of the trial such ап annoyance had 
repeatedly and constantly recurred. Even then the works were 
not in such perfect order, if such perfection were obtainable, as to 
remove altcgether the plaintiff's just grounds of complaint. The 
engines did not do their work to the satisfaction of the defendants 
themselves, and the workmen of the firm which erected them had 
still to be in attendance. In his opinion the plaintiff had ample 
justification from the institution of this action ; in other words he 
held that repeated, and not merely momentary, annoyances caused to 
the plaintiff did amount to an actionable nuisance, unless the 
defendants could make out they were in point of law justified in 
causing such an interference with the comfort of the plaintiff's. 
premises. The defendants contended that they were to be so 
excused, and in support of tbat contention, they relied on а 
judgment of Lord Justice Vaughan-Williams in the сазе of 
Harrison v. the Southwark and Vauxhall Water Co. The passage 
relied on was this :—" In the first place it seems to me, if defendants 
had, without statutory authority, sunk the shaft and pump for any 
lawful or ordinary рер in the exercise of their powers as private 
owners of the land, they would not have been responsible fora 
nuisance. It frequently happens that the owners or occupiers of 
land cause in the execution of lawful,and in the ordinary user of 
land, a considerable amount of temporary annoyance to their neigh- 
bours. But they are not necessarily on that accountiheld to be guilty 
of causing an unlewfal nuisance. The business of life could not be 
carried on if it were so. For instance, a man pulls down his house 
for the purpose of building a new one, causing considerable incon- 
venience to his next door neighbours during the process of demoli- 
tion. Bat be is not responsible as for a nuisance if he uses all 
reasonable skill and care to avoid annoyance to his neighbour by the 
work of demolition. Nor is he liable to an action, even though the 
noise and dust, and the consequent annoyance, be such as would con- 
stitate a nuisance if the same, instead of being created for the 
purpose of the demolition of the house, had been created in sheer 
wantonness, or in the execution of works for a purpose involving а 
permanent continuance of the noise and dust. For the law, in 
jadging what constitutes a nuisance, does take into considera- 
tion both the objects and the duration of that which is said to con- 
Accepting that statement of the law, it 
must be observed that the annoyance or nuisance complained of 
in the present case did not arise from acts of the kind 
referred to in the passage he had read. The plaintiff had sub- 
mitted to the inconvenience, if any, that arose from the mere 
construction of the defendants’ works What she complained 
of was what she had saffered, and was from time to time suffering, 
from the works of the generating station and the works there 
carried on, and would continue to be carried on. This he held 
not to be an ordinary user of the defendante’ property, or im any 
sense reasonable, if serious annoyance were thereby to 
the occupiers of the adjoining house and gardens, Another excuse 
was that the annoyance was only temporary and occasional. Не 
considered an answer to that had been supplied from the case which 
had been read by Mr. Hughes, it being borne in mind that what was 
being done here was not, in his opinion, an ordinary user of the 
defendants’ land. The defendants did not allege, nor had 
it been shown, that are * could шы узен estab- 
lished and set permanen operation nt causing 
& nuisance if ne Mid. reasonable precautions had been 
taken in the first instance. He held that the acts complained of 
had from time to time, and frequently up to the trial, materially 
interfered with the ordinary and comfortable existenoe of the 
plaintiff in her house; and, secondly, that these acts were such 
that, having regard to the circumstances and surroundings of the 
defendants’ property, they were in excess of the natural and ordinary 
use and enjoyment of her property. The consequence was there 
must be an injunction during the continuance of the plaintiff's 
lease, restraining the defendant company, their directors, servants 
and agente, from using or working, or causing or permitting to be 
used or worked, in or upon the generating station and their works 
adjacent to the plaintiffs gardens, any engines dynamos or other 
machinery, and from so gon the manufacture of gas, or any 
other process as by the production of noise, obnoxious or offensive 
a&mells, vibration or otherwise, во as to cause a nuisance to the 
pens as lessee of the house, gardens and premises, comprised in 
her lease. 

His ТоврашР an inquiry as to damages, and reserved the 
cost of the inquiry. He also directed that the defendants should 
pay the costs of the action, and on the application of Mr. YoUNGEB, 
K.C., suspended the operation of the injunction for six weeks. ! 


: Watson v. THE MAYOR AND CORPORATION OF SUNDBELAND. 


In the King’s Bench Division of the High Court of Justice on 
Thursday last week, before Mr. Justice Wills and Mr. Justice 
Kennedy, the defendants in this case appealed from a decision 
of the Judge of the Sunderland County Court, and raised a 
question of importance in regard to the liability of electric 
tramway owners for injuries caused by a falling wire. The 
plaintiff, Mrs. Watson, was travelling with her daughter on 
one of the electric tramcars belonging to the Sunderland Cor- 
poration, when, owing to a wire falling, she received it was said, 
an electric shock, and was personally injured. The evidence for 
the plaintiff went to show that the wire broke, and that in conse- 


: quence the injuries were sustained, and at the conclusion of 


plaintiff's case counsel for the defendants submitted that there was 
no evidence of negligence on defendants’ part to go to the jury. The 
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County Court Judge ruled, however, that there was a case to go to 
the jary, and evidence was then given for the defence to show that 
the whole system had been inspected by the Board of Trade, that 
there was a proper weekly inspection by the Corporation’s em- 
ployés, and that the breaking of the wire had not occurred through 
any negligence. The jury іо the result found there was negligence, 
and gave а verdict for the plaintiff, with £25 damages. 

Mr. C. A. Russell, К.О., and Mr. К. Simey appeared for the 
appellante, while the respondent was represented by Mr. W.G. 
Clay. 


Mr. RossELL argued that the County Court Judge ought not to 
have allowed the case to go to the jury, and that, even if there 
was а case to be submitted to them, the evidence for the defence 
rebutted any suggestion of negligence, and verdict ought to have 
been dírected and evidence entered for the defendants. Не also 
criticised the summing up of tbe learned judge, on the ground that 
it did not tell the jury specifically what it was in respect of which 
it could be said the Oorporation had failed in their duty. 

Mr. Оглу contended that the plaintiff having made out a prima 
facie case, no such evidence was given in refutal as would make it 
the duty of the County Court Judge to practically direct a verdict 
Yor the defendants. It was for the defendants to show how the 
accident occurred, but the explanations they gave, such as they were, 
left the cause of the accident a mystery. Under the circumstances, 
the jury were entitled to come to the conclusion that the wire fell 
because of defective joining. | 

Мт. Justice WILLS said be was of opinion that this appeal must 
be dismissed. It was a case in which an accident happened as to 
which one might, in popular language, say that if everythiog had 
been right it had no business to have happened. These overhead 
wires were not expected to tumble down of themselves, and if there 
was to be a liability to that kind of accident, Parliament would be 
very slow to grant the powers which they had granted, therefore 
it seemed to bim it was а case in which, from thé accident, if 
nothing elseoccurred, a very reasonable conclueion would be that there 
must have been something wrong in the construction of the wire or in 
the way in which it was joined, or that there was some mismanagement 
of it in some way or another. Therefore it was quite clear that there 
was а case to go to the jury. What happened before the case was 
finally left to the jary was that the defendants were wholly unable to 
suggest any explanation of how the accident happened. Under 
these circumstances, they satisfied the tribunal not merély that they 
were unable to explain it, but that such an accident could bappen 
without there being any explanation atall; the jury were justified in 
saying that no explanation was no explanation, that, for some reason 
or another, they could not get at the bottom of it, and they thought 
the fact that the accident happened was quite inconsistent with due 
care having been exercised all round and all through, and therefore 
they found that there had been negligence on the part of the defen- 
dants which had caused the accident. The summing up of the learned 
judge was fair and impartial, and the course he took could not 
reasonably be complained of. 

Mr. Justice Kennedy concurred, and the appeal was dismissed 
with costs, leave to appeal further being refused. 


BRITISH ACOUMULATOB Co, LTD, AND ANOTHER v. KRAMER. 


Ix the Chancery Division of the High Court of Justice on Friday last, 
Mr. Jüstice Kekewich had before him а motion by the British 
Accumulator Co., Ltd., and the Allgemeine Accumulatorenwerke 
Aktien-Gesellscbaft to restrain Arnold Kramer from carrying on 
business of any deecription under the style or title of the British 
Accumulator Co., Ltd., and from receiving and opening any letters 
addressed to that company. It aleo sought to restrain him from 
acting as manager and agent of the conipany, and claimed delivery 
up of the furniture, books and other effects in the office at Victoria 
Street, Westminster. | 
Mr. WARRINGTON, K. C., who appeared in support of the motion, 
stated thát the German company carried on the manufacture and 
sale of electric accumulators at Vienna. In 1902 they were minded to 
establish a branch of their business in London, and for that purpose 
they employed the defendant as their manager. The agreement set 
forth that the defendant undertook the management of the agency 
in London for the sale of accumulator batteries. Besides a salary, 
he was to receive 10 per cent. of the net profits of the London 
agency. The contract, it was further stated, could not be cancelled 
during the term of 18 months from the date on which it was signed. 
For the purposes of the branch business, defendant took offices in 
Parliament Street, Westminster, the rent and furniture being paid 
by the plaintiff company. From the first it seemed to have been 
contemplated that eventually the British business would be turned 
into a limited company under the Act of 1862. In 1908 the British 
“Accumulator Co., Ltd., was incorporated, and a verbal agreement 
was made tbat the business and all the assets of the British 
Aocumulator Co. should be tranferred to the limited concern. The 
defendünt refused to band over the books and the other assets, 
and on December 19th, 1903, а letter was written to him by 
plaintiffs’ solicitors stating that they bad been instructed to take 
all steps necessary to obtain a transfer of the effects of the 
company. Defendant called himself chief engineer and manager 
of the company, although he had been appointed to no 
position by the limited company. On December 2ist, 1903, 
the defendant wrote to the Vienna company stating that they had 
been breaking the terms of the contract time after time, and 
that he considered it necessary to inform then that he regarded it 
as having come to an end. Defendant then made certain claims for 
compensation. Counsel, proceeding, read an affidavit by James 
Wilson, Wandsworth, in which it was stated that, in December, 1903, 
he entered into & oontract with the defendant, on behalf of the 


British Accumulator Co. for the erection of electric plant at Rick- 
mansworth. A cheque for £50, in part payment of the account. was 
given by him to defendant. Letters which be received from defen- 
dant were headed British Accumulator Co.,“ and were signed 
" А. Kramer, managing director.” 

Mr. Stewaat Ямітн, K C., forthe defendant, read a long affidavit 
in which Mr. Kramer set forth that the offices were taken ia bis 
name, as the landlord was not willing to let them to a foreign com- 
pany. Defendant was, therefore, personally liable for the rent. 
He had never represented the business as his own, and had always 
been willing to transfer the office and furniture to the plaintiff com- 
pany, provided that company paid the rent due tothe landlord and 
freed him from all personal liability. He had received accounts on 
behalf of the plaintiff company, but there was a considerable balance 
due by the plaintiff company to him. The learned counsel, in the 
course of further remarks, stated that there was a substantial counter- 
claim by defendant for wrongfal dismissal. 

After some discussion, it was agreed that the plaintiffs should give 
an undertaking to pay the rent due, and that defendant should 
deliver to plaintiffs all furniture, fixtures, plant, books, contracts, 

pers, and other effects in the office in Parliament Mansions, 

ictoria Street. Further, that on sufficient indemnity being given 
by plaintiffs against a covenant contained in the agreement of 
tenancy, the defendant should deliver up possession of the premises 
to the plaintiff company. | 
His Говрвнір said the coste of the motion would be costa in the 
action. | 


SxiPWoRTH v. NATIONAL Exvecraic TRAOTIOR Co., Lo. 


Iw the King's Bench Division of the High Oourt of Justice on 
Saturday, before Mr. Justice Grantham, this case was mentioned. 
Mr. Woorrsn, for the plaintiff, said it was an action fur the return 
of £198 paid by the plaintiff to the defendant compauy for certain 
shares in the City ard Surrey Electric Railway Co., which they 
advertised in July, 1902. Those shares bad never been delivered. 
An affidavit was pat in under Order XIV., in which it was asserted 
that other shares had been given in lieu thereof, b.t that was not 


accurate. 
Defendants did not appear, and counsel simply proceeded to put 
his client into the box. 

Mr. SxiPWORTH, the plaintiff, said that in July, 1902, he paid 
£200 for his shares, but they had never been delivered, and he had 
never received any shares in lieu thereof. He had received £1 
88. 6d., and now claimed the balance. 

Judgment for the amount claimed was given with costs. 


SntrLx STEEL Сохршт Co., Lrp., v. METAULIO 1 BAMLESS 
| Товв Co., LT». 


Tais action came before Mr. Justice Swinfen Eady in the Chancery 
Division on Baturday, Mr. Sebastian for the plaintiffs moving for 
judgment on admissions by the defendants. The plaintiff com- 
pany, he said, was incorporated in 1898 for the purpose of manu- 
facturing and selling steel conduite and fittings and materials for 
electric cables. Their goods were very well known by the name 
Simplex. The defendants admitted that certain of their agents had 
supplied goods not of the plaintiffs’ manufacture under orders for 
Bimplex goods. 

His Lorpsuir gave judgment for the plaintiffs for an injunction. 


> 


WoopHEAD v. Briaas. 


AT Ashton-under-Lyne County Court, on January 2166, Judge 
Brown, K. O., heard a case in which Mr. J. Woodhead, electrical engi- 
neer, sued Messrs. Briggs Bros., clothiers, for £68, due in respect of 
the wiring of premises for the electric light. The defence was that 
the installation was defective, and Mr. Anthony Wilson, surveyor 
for the County Fire Office, deposed that & lot of tbe wiring was not 
in wood casing, which was enough for any insurance office to decline 
to insure. Judgment was given for plaintiffs for £36 193. 1d. 


GEIPEL'’'Ss STEAM Traps. 


Ix the Court of Appeal, composed of Lords Justices Vaughan-Wil- 
liama, Stirling and Cosens-Hardy, on Monday, the hearing was 
concluded of an appeal from an order of Mr. Justice Buckley on 
a petition for revocation of Geipel’s patent for steam traps, and 
there was also a cross appeal by the patentee on the question of the 
terms on which he shall be allowed to disclaim, his Lordship having 
found that the patent was invalid in «.rtain particulars. 

Mr. Justice Buckrev held that tte patent was bad in two 
respects:— First, that one of the fig.r.s attached to the specifica- 
tion in which tbe pipes were bent i.t» а circle showed an 
ment that would not work; and seco. dly, that a moditication of the 
device shown in another figure, in which the triangular form was 


: adhered to, but one of the legs was the tie-rod instead of & tube, was 


not within the provisional «specification. Tne inventor accepted the 
first part of the decision, but challenged the second, and asked that 
it might be reversed. 

For the petitioner, Mr. C. H. BRRRT, of Manchester, it was 
submitted that at the date of the patent, there were hundreds of 
steam traps on the market, and several that depended upon the 
expansion and contraction of metal by the action of steam. The 
respondent appealed against the part of the order, which imposed 
аз а conditior, on which the patentee should be allowed to apply to 
the Comptroller for the amendment of his claim, that he should not 
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ask for an injunction founded upon anything done prior to the date of 
the amendment unless the Court in trying the subsequent action, was 
of opinion that the specification was framed oviginally in good 
faitb, and with rea- onable skill and knowledge. For the petitioners 
it was said that they bad been making these traps for years. Thev 
brought this action to protect their customers, and it was only 
reasonable for the Court to say that no action should be brought in 
respect cf traps made before the judgment. 

Their Lordships dismissed the reepondent's cross appeal, and 
reserved judgment on the remainder of the case. | 


Ввітізн Exvecrric Car Co.; BrNCLAIR v. THE COMPANY. 


Ix the Chancery Division of tre High Court of Justice on Tuesday, 
this case came before Mr. Justice Kekewich on а motion for 
judgment. Counsel atate that the action was by a debenture- 
holder. Mr. Justice Joyce had appointed a receiver and manager. 
There were a number of contracts which had to be carried out. 

His LonDsmrP made the usual order for accounts and inquiry in а 
debenture-holder's action, and continued the manager's appoint- 
ment until July 31et. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


The Bristol Fire and Its Lessons. 


A few years ago it was the proud boast of many central 
station engineers that it was quite unnecessary to insure 
electricity works, and that there was absolutely nothing in 
‘them to burn. Recent events, however, point to the fact 
that this idea is a fallacy. During the last two years the 
writer remembers four-serious fires which have taken place 
in electricity works, viz., Islington, Croydon, Bristol,.and 
only last, week, Salford. j dor dk s 

In the first two instances the fire broke out, so far as is 
known, ia the cable trenches leading to and from the main 
switchboard ; Bristol fire жав due to faulty fuses, while at 
Salford the fire seems to have arisen in the cable trench. 

In view of these facts, wonld it not be wise for central 
station engineers to overhaul their cable trenches, &c., inside 
the works ? | 

I would suggest that all unprotected cables, having such 
inflammable insulation as rubber or bitumen, should be 
replaced by some type of cable having а non-inflammable 
covering, which I believe can now be obtained. Further, 
where local circumstances permit, each cable should 
be enclosed in a separate stoneware duct direct from the 
switchboard to each generator, or to a point outside in the 
case of feeder cables, As a further precaution the cables 
might be packed in each duct with sand or loamy material 
to prevent fire creeping along. Even lead-covered cables 
should be protected in a similar manner, as should a fire 
occur from some extraneous cause, the lead covering might 
be melted before the fire was discovered, and the highl 
inflammable paper or other insulation ignited. | 

There is no duubt that if some precaution similar to the 
above was adopted, even should a fire occur the cables them- 
selves would not be seriously injured; in the case of 
Bristol it appears that the great delay in restoring the ser- 
vice тав owing to the cables withiu the generating station 
being destroyed, and had this not been the case, no doubt 
the delay in resumiog supply would have been very much 
less, ав the cables could have been quickly connected in & 
temporary manner. ` 

The writer knows of several electricity works where the 
eables leading to the switchboards are in very dangerous 
positions, being surrounded by woodwork and leading to 
switchbuards on wooden floors above. There is no doubt 
that if a fire occurred in any of these works, very serious 
resulta would follow. ; 

Matters such as these, easily remediable, should be put in 
order at once; for if many more fires such as those men- 
tioned occur, the public will, not unnaturally, lose all faith 
in the reliability of electricity supply. 

Я Wm. J. U. Sowter. 

Dorchester, January 23rd, 1904. 


 tioned the fact of having made application. 


The Municipal Appointment at Leicester. 


I read in your issue of this week the remarks of 
* Disgusted ” in reference to the abeve, and heartily agree 


with him. I made application for the position, and having 


occasion to go to Leicester, met an acquaintance, and men- 
He smiled. 
and said: “ It is no use your trying to get the position; it 
will be given to a Leicester man who has been on the slate 
for some time.” In making application for a position, one 
naturally thinks that if he shows himself to be the best man 
he should have it; and it is certainly very discouraging to 
wait for, perhaps, three or four weeks, and then receive 
notice that the vacancy is filled, no word having come in the 
meantime to let you know that your application had even been 
looked at. | | 
Another of ’Em. 


Explosion of Enclosed Arc Lamps. 


In connection with the letter in your last issue under this 
heading, we should like to point out that, although this 
danger exists in all enclosed arc lamps, it has been guarded 
against from the first in those of our make. In the single 
enclosed lamps the globe is held up firmly by means of a 
spiral spring, but the gas can explode quite harmlessly, a 
little chattering of the globe against the top ring being the 
only result. 

In our double enclosed lamps the top plate rests quite 
lightly on the inner glass and lifts directly against any 
excess pressure. 

The explosion in the outer globe described by your cor- 
respondent is, however, quite outside our experience, and the 
inner glass being uninjured makes it all the more mysterious. 
Possibly the breakage in this case was due to some external 
cause. 

| The Westminster Engineering Co., Ltd., 
; J. O. GIBDLESTONE. 

Willesden Junction, s 

January 25th, 1904. 


After an enclosed lamp is switched off, the air leaks into 
the globe and mixes with the carbon monoxide, making 
carbon dioxide. The latter gas is explosive, and if sufficient 
is left in the globe when the lamp is re-switched on, it will 
explode. The inner globe is usually kept in place by a 
spring, which acte as asafety valve when necessary. 

These explosions, however, are always liable to break the 
globe, and it is better to avoid them if possible. They will 
not take place if the air can leak iuto the globe quick enough 
to allow the red hot carbons to ignite and burn away the 
CO as it changes to CO, ; bat on the other hand, the burn- 
ing time of the lamp is decreased with the greater amount of 
air which is allowed to enter the globe while the lamp is 
burning. 

I have recently patented the use of a valve which is 
closed while the lamp is barning, bat which automatically 
opens and allows the air to enter the globe when the lamp 
is switched off. The vacuum can be the best possible by 
this arrangement, and the fullest barning time be obtained, 
the risk of an explosion being entirely eliminated. 

Herbert E. Angold. 

Maxim Works, 

Gillingham Street, W.C. 
January 25th, 1904. 


[Our correspondent's chemistry appears to be a trifle un- 
orthodox. Air and carbon monoxide do not make carbon 
dioxide by simple mixture, nor is OO, explosive !—Enps. E.R. ] 


A © Canadian's Complaint. 

The English manufacturer has many faults, but, I think 
the trouble * Canadian” finds is not due so much to the 
manufacturer as to his own lack of knowledge of this parti- 
cular branch of the English trade. There are several firms 
of reputation in England who make a speciality of © specials.” 
(See ad vertisements.) 

Gent & Co. 


January 25th, 1904. 


[“ Canadian’s” letter brought many other communications 
from correspondents anxious to show that British manu- 
facturers are not quite во black as he painted Шет, —Ерз, 
E.R.] 


8 — BÓ as 


170 


THE ELECTRICAL REVIEW. [Vol 54. No. 1,366, January 29, 1904. 


Reyerse Current Cut-outs for Alternating Circuits. 


It has been stated by several contributors to your columns 
lately that reliable reverse current cut-outs for alternating 
circuits are not to be obtained. I would point out that such 
cut-outs (i. e., relays) constructed on the wattmeter principle 
are quite correct in theory. These come into action directly 
a certain predetermined power flows in the reverse direction. 
In practice this power is greater than that exchanged between 
generators when paralleling; thus the relays do not 
require to be put out of action during this operation. Relays 
on this principle are now on the market, and there is no 
reason to suppose that they will give other but perfectly 
satisfactory results in practical working. i 

I might add that the above principle is the only one on 
which а reverse current, or, properly speaking, reverse power, 

cut-out for alternating currents, can be constructed. 


Charles C. Garrard. 
Manchester, January 28rd, 1904. | 


Electricity in India. 


With reference to the letter which appeared in our 
November 27th issue, signed X. Y. Z., we have 
received the following reply from our correspondent who 
wrote the original article which X. Y. Z.“ desired to 


correct : — 2 


I note your correspondent’s letter on page 854 of your 
November 27th issue. The regulations which formed the basis 
of my communication are accurate in every respect. I con- 
sidered it most desirable that English manufacturers and 
your readers generally should be informed of them at the 
earliest possible date. The Indian Electricity Act (III. of 
1903) was passed early in the year, the working rules under 
its regulation were promulgated on September 15th, 1908, & 
few days prior to my article. Since that publication all the 
installations, or projected installations, have been designed in 
accordante with their provisions, which became operative on 
January 1st, 1904. 

Your Correspondent. 


The Education of an Electrical Engineer. 


One cannot help admiring the remarks made by Mr. 
Smith in your last week's issue. I always thought that station 
engineers were badly paid, but when it comes to advertising 
for а man to give instruction in the design of modern alter- 
nating-current machinery at a salary of £150 per annum, it 
is time something was said. If this state.of affairs is going 
to continue, I would strongly advise all engineering students 
to seek their tuition either in America or Germany. 


E. A. 


Whilst agreeing with your correspondent, Mr. S. H. 
Smith, that the salaries of technical instructors in this 
country are deplorably inadequate, I fail to see why he 
should make his unjust and pointless comparison between the 
two advertisements mentioned. 

A perusal of his letter gives one the impression that the 
relative qualifications of the correspondence instractor and 
the City and Guilds lecturer are as those of a pupil-teacher 
and a public school headmaster—at any rate, that he thinks 
во. Is not electrical engineering the same, whether taught 
by correspondence or otherwise ? 

Mr. Smith is evidently ignorant of the importance attached 
to instruction by post nowadays. | 

If he cares to look up what members there are on the staff 
of the University Correspondence College, for instance, I 
think he will find that they compare favourably with those of 
any other college staff. 

Arrowroot. 


With reference to the lowness of the salaries offered to 


teachers in our technical institutions, I should like to draw 
your attention to an advertisement now appearing in the 
engineering papers. The one I refer to hails from the 
Tinsbury Technical College, of all places, which requires an 
ussistant instructor in mechanical drawing at the inadequate 
salary of £70 а усаг. What the practical experience in the 


shops or drawing office of the successful candidate would be 
it would be interesting to know, and also his wages under 
his last employer. I fancy some of his day students will 
know more than Ae can teach them. 

| Demonstrator. 


The Wolverhampton Tramways. 


Being interested, naturally, in the efforts to better the 
systems of quick transit and general safety of the public in 
our large towns, I am surprised to see the one-sided manner 
in which this paper always discusses anything appertaining 
to the Wolverhampton tramways. 

There is not the least doubt that the system that town has 
adopted takes a little more current than the overhead trolley 
system, but we cannot expect perfection in two or three 
years, Take the difference between 6:68d. and 7°28d.— 
"60d. working expenses per car-mile of the East Ham and 
Wolverhampton systems, and compare what we get fcr 
this difference. | 

None of the columns to obstruct our paths and roads, 
safety from fallen wires, no din of the trolley in our ears, 
and more seating capacity on the top of cars. 

Having travelled on most of the syatems that are recog- 
nised as ie examples, and on poor Wolverhampton, I will 
say that that of the latter town surpassed any of the former 
for comfort and safety, and the corporation is not a limited 
company but works for (or ought to do) the bettering of 
the condition of its citizens, and so long as it keeps its 
affairs in paying order and carries out the above, then its 
duty is being done. 

Again, in reference to the comparison of figures, Wolver- 
hampton has a very heavy run, and that pulls the average 
up a bit, and after the contacts have been renewed they will 
get less leakage current to deal with. | 

Has not Wolverhampton as much right to increase its 
expenses by the conveniences mentioned above as East Ham 
has by charging fares that will not pay ? 

Norman Hope. 


[Our correspondent has not carefully studied our article ; 
the actual difference in cost per car-mile is at least 89d., 
and would be greater for а full year’s working. Moreover, 
the East Ham traffic is much the greater. As for fallen 
trolley wires, what about live studs 7—Eps. E. R.] 


| Electricity in Mines. 

I was very pleased to see the article in your journal on 
* Electricity in Mines." As electrical engineer to a large 
colliery company in the Midlands, I should like to say 
little on the use of electricity for coal cutting. Г 

My firm has tried almost all makes of machines for 
“heading” and **longwall," but I cannot speak as favour- 
ably of them as Mr. Tonge does in his article last week. We 
have a Jeffrey heading machine, which is practically on 
the scrap heap, for we cannot work it successfully in any of 
our pits. We {тка it cutting in bat and coal in a 4-ft. 
seam, and found it would list either to port or starboard 
sooner than head in the coal, and in the time it took in 
timbering, &c., a collier could hole the amount it would cut 
and cost no more. 

Next we tried the Diamond longwall disc machines in the 
same pit, and we could not work these because we could not 
keep the cutter wheel from rising up the face. We had the 
Diamond experta to see what they could do with it, but they 
had to give in. We tried the 6-ft. wheel and 4 ft. 6 in, 
each with the same result, We have had to take them out, 
and sincethen we have had all the coal-cutting machine makers’ 
experts in the country to examine the seam, but none will 


guarantee their machine to cut on the floor. 


We put the same machines in another pit with & 3 ft. 6 in. 
seam composed of hard and soft coal, the hard coal being 


divided from the soft by a layer of bat, into which the 


machine cuts, I am pleased to say, with better results; we 
use in this case a 6-ft. wheel. 

The Diamond machines might have been designed 
by a man who never saw a colliery, for to remove 
the armature takes about a day; I know from experience 
that it took two fitters seven hours to get off the bevel wheel 
of the ai mature shaft, which is a tight drive on and has to be 
wedged off, this process damaging the shaft and bearing a 
great deal. 
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The carcase or frame of the motor is cast in one piece, 
therefore the armature has to be pulled out from the front end 
of the motor, this doing not a little damage to the armature, 
sliding it out on the pole-pieoes, as only one man tan get at 
it to lift it; then again, the connection between the two 
field coils is made inside, and when the armature is in it 
cannot be seen, and at the same time there is not sufficient 
space between the armature and the carcase to allow much 
insulation, hence this proves & source of trouble, and causes 
much time to be lost, for if anything happens to this con- 
nection, which very often does, the motor has to be taken to 
pieces to get to it, whereas if the motor had been made in 
two halves, it would not cause half the trouble or delay. 

There 1s à splendid field for electricity in mines if our 
manufacturers care to go into the matter, and make 
machinery €o suit the working conditions, both for coal- 
cutting and haulage, as we have a deadly rival in com- 
pressed air, which most mining engineers seem to favour, 
because the driving machinery is less complicated, much 
easier to get at at the coal face, and faults are sooner 
localised. I should be pleased to furnish any further parti- 
culars concerning the working conditions of the mines in 
question. 

í L. E. Wood. 


[We have received а lengthy communication from a 
correspondent, headed * Switchboard Attendant v. Engine 
Driver " ; the writer draws attention to the great discrepan- 
cies between the responsibilities and wages attached to these 
two clases of central station employé. He estimates that 
the former ig paid on the average 60 per cent. less salary 
than the latter, and suggests that an organised attempt 
should be made to better the prospects of the switchboard 
attendant.—Eps. E.R. | 


[ĪNSULATING VARNISH.—A correspondent wants to know 
whether Insuline, an insulating varnish for putting on 
armature core-plates instead of paper, can.be bought in the 
open market. Can any reader help him ? 

EcLrPse MrTERS.— We have mislaid the address of 
* Supply." For these metere, communicate with Mr. G. 
Braulik, of Upper Thames Street, E.C.—Ens. E. R.] 


BUSINESS NOTES. 


Electrical Wares Exported. 
Win me Jan. 20TH, 1903. Wir uspING JAN. 19TH, 1904. 


Alexandria .. Value £16 Adelaide es Value £56 
Amsterdam. РА M .. 9284 Alexandrie .. "t "Р >» 80 
Antwerp... ae Aase . . 225 Amsterdam A з .. 125 
Auckland .. oe oe . 224 Antwerp  .. Vs - .. 234 
Bombay  .. m PS . 156 Auckland T Vs .. 120 
Calcutta .. ee 201 Bombay  .. z we — 125 
ay Teleg. wire.. $4 52 ü Teleg. mat. .. 958 
Cape Town. . 775 Calcutta ер sè ee 981 
ii Tele Д mat. oe 8,420 ü Teleg. mat. T 61 
5 Elec. igt. stm. eng. 1,982 Cape Town .. is zu . 916 
Christchurch as vs 16 Colombo. .. vs a .. 70 
Durban ee 665 * Durban . ee 1 ‚160 
РВ Teleg. mat. . . 2, 681 Teleg. mat, "a К 
East "London А ee .. 855 East London e^ 70 
Gibraltar - EN .. 156 Teleg. mai. . 67 
Halifax is s 2b Hong Kong. m i vi 16 
Hamburg s ie . 200 Melbourne .. x 62 
»" reed mat. ee 160 | РА Teleg. "mat. v» 76 
Hiogo.. К co Q | Telephones T 78 
Hobert ss 61 Monte Video 108 
Hong Kong. Teles. cable 400 N. Atlantic. Sub. teleg cable м, 800 
isbon sä a 27 Oporto i ix 78 
. Melbourme .. g T ee 115 | Otago vs T Na ae 42 
New York ©» ae ks 16 Perth. T" v» © е 27 
Otago — ае 5⁴ | „ Elec, cable . . 208 
Perth ee 28 Reval. ГА oe ee oe se 55 
Port Elizabeth .. 72 Rio Janeiro .. #6 
Sh ai eis Zt. Petersburg КА . 565 
Singapore . vis os 86 Santos ie "E vi .. 196 
Sydne ae ee 656 Shanghai ee oe ee LET 107 
Vera Cruz .. 8 ee 191 Singapore .. T 20 
Wellipgton .. $ ‚ 23 Ес olm. Teleg. wire emm 
Yokohama . 860 ney oe 491 
Yokosuka . 120 Welliggton . 1,994 
Teleg. mat. . . 1,840 
Yokohama ee ee ee ee 246 
Total T £14,479 Total ,. £21,873 


Foreign Goods Transhipped. 


| Bombay. Elec, mat .. Value 497 


Electrical Wares Exported. 


WREX ENDING JAN. 27TH, 19083. | WEBE ENDING JAN, 26TH, 1904. 


Alexandria .. . Value £16 Amsterdam. . Value £35 
Amsterdam .. is a .. 284 Auckland $a is . 194 
Auckland ie ss os 252 Batavia - Si oe ee 30 
Calcutta .. 201 Bombay ... T si A 50 
Cape Town. Teleg. mat. ee 1,102 Buenos Ayres se is . 334 
Colombo. Teleg. wire .. . 596 Calcutta d s ee 1,458 
Copenhagen. Teleg. wire 54 Cape Town.. xs i ee 24 
Durban os .. 166 | Chefoo as os ae ss 86 
Teleg. mat. s . . 6,229 Coronel es а is 85 
East "London "T vx . 185 Durban - ix .. 700 
Gibraltar .. $4 ET . 168 РЕ Teleg. mat. i3 а 40 
T Teleg. mat. .. is 21 vi Teleg. plant. .. .. 516 
Hambu ds .. 299 East London - is . 295 
s Teleg. mat. .. .. 100 Fremantle .. T 68 
Hiogo.. Я > Р се 79 Hamburg. Teleg. 1 mat.. ee 165 
Hobart aa 64 Kobe Я va 10 
Маһе " «s 30 Lisbon ЗР iis 66 
New York i Teleph. mat. - .. 191 
North Atlantic. Teleg. cables 20,000 Madras бв su T 98 22 
Perth oe . 68 Mauritius œ 89 
Port Elizabeth te ae ее 171 | Ostend * ee ee oe 20 
Rio Grande do Sul $4 ex 70 | " Elec. instruments .. 100 
Деду T 5% d .. 204 | Perth . “з e ace 2 957 
TUZ .. E^ е .. 191 | Port Elizabeth  .. ae ae 54 
Wellen М Р ra .. 280 Rotterdam P ss .. 180 
P | Saigon $5 3 
оен reles. mat 92 41 
Shanghai - „ 220 
КА Teleg. wire .. .. 956 
Singapore. Teleg. mat.. Я 80 
~ Sydney e . 481 
Teleg. eable ee .. 1,222 
Wellington .. à 72 
| Yokohama, Teleg. apparatus. . 110 
й Teleg. wire .. 880 
Total ee £30,945 | Total 2% £8,449 

! , 


Bankruptcy Proceedings, — Аё a sitting of the London 
Bankruptcy Court, beld on Friday before Mr. Registrar Brougham, 
the public examination was held of George Neale, electrician, lately 
trading as The South-Western Electrical Contracting and Main- 
tenance Co., at 802, Fulbam Road, and 2, Palace Terrace, Fulham. 
The statement of affairs shows total liabilities £1,099, of which 
£375 is expected to rank against assets valued at £209. Under 
examination by Mr. G. W. Ohapman, the Official Receiver, the 
debtor stated that after being for some years employed as an elec- 
trician, he in August, 1900, with £50 borrowed capital, commenced 
business as an electrical contractor, and traded aas Neale & Croft,” 
at 9, Pepys Road, Wimbledon. In August, 1901, he was joined in 
partnership by another person, and the business was carried on by . 
them at 802, Fulbam Road, until January, 1902, when the partner 
retired, and ‘witness continued the business alone under the atyle of 
“The Souta- Western Electrical Contracting and Maintenance Oo.” 
In September, 1902, he was joined by another partner, who brought 
in £500 capital and paid £250 premium, the latter amount being 
put into the business by witness as capital. They then removed to 
adjacent and larger premises at 2, Palace Terrace, and after 
expending £200 thereupon, they traded under the same style down 
to August lst, 1903, when the business, together with the liabilities, 
was taken over by a limited company. As joint vendor witness 
received £50 in cash and £850 in shares, all of which, with the 
exception of 10, he had disposed of. He had since acted as mansg- 
ing director of the company, at a salary of £200 per annum. Early 
in 1903 witness and his partner made arrangements to start a 
separate motor-car business, under the style of the“ South-Western 
Motor Co.” with the view of eventually selling it to the before- 
mentioned limited compwy. Sheds were constructed at the rear 
of 2, Palace Terrace, at a cost of about £100, but beyond purchasing 
and repairing certain cars, &c., practically nothing was done. 
Witness ascribed his position to loss in connection with the motor- 
car business through the action of his late partner. The examina- 
tion was ordered to be concluded. Appended is a list of the 
principal creditors, viz. :— 


UNSECURED, | 
Jones, E. W., Brentford є ee a T si es £205 
Kishan, T. M., 76, Cornhill, E. C. Pet Dx a ae 140 
Savory, Pryor & Blagdon, 922, Strand, W. C. м T d 23 


FULLY BEcURED. 
South-Western Electrical Co., Ltd., Fulbam .. em . £200 


CONTINGENT LIABILITIES, 
British Electrical Co., London e Pe E © £40 
Terminus Electrical Supply Co., London . ig x T 411 
Gardner, Р, R., Burton Court, , 8. W. es ee ee ee 68 


Steam Turbine Manufacture.—Mesars. Richardsons, 
Westgarth & Co., Ltd., of Hartlepool Engine Works, Hartlepool, 
have commenced the manufacture of steam turbines under the 
Parsons patente, and for this purpose they have erected entirely 
new works equipped with up-to-date machinery. The turbine to be 
built at Hartlepool will embody the modifications and refinements 
so successfully introduced by Messrs. Brown, Boveri & Co., of 
Baden. It is of interest to note that Messrs. Brown, Boveri have 
constructed, or bave in course of construction, turbines of about 
160,C00 H.P., including one unit of 10,000 H P. for Es:en, and 
35,000 н.р. in units of 8,600 to 9,000 в.р. for the Paris Metro- 
politan Railway, whilst the 5,020-н.р. turbo-alternators at Frank- 
fort and Milan have been working economically for more than a 
year. Messrs. Richardsone, Westgarth & Co., it will be remembered, 
have for some time been representing the Baden firm in this 
country for all their electrical machinery. The plants manufactured 
at Hartlepool will be known as the R. B. B.“ turbo-dynamos. 

A financial contemporary says that Denny Bros. & Co., Ltd., 
shipbuilders, of Dumbarton, have secured a license from the Hon. 
Charles Parsons to manufacture turbines, and that plant vig be 
laid down for the purpose without delay. 
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New Cars for Tyneside Tramways.—The Tyneside 
Tramways and Tramroads, Ltd., have placed with the British 
Westinghouse Co. an order for the equipment of aix electric tram- 
cars. This contract includes the trucks (Brill 21E) for four single- 
truck cars, and likewise for Brill No. 27 @ bogie trucks, 4-ft. wheel 


base, for two cars. The double-truck cars will have four-motor - 


equipments, with motors of the Westinghouse 80 pattern, No. 412 
controllers, and the single-track cara two-motor equipmente, with 
motors of the 80 pattern, No. 210 controllers. The order also 
includes Westinghouse magnetic brakes for all cars, and heater 
equipments to be used in connection with the brakes. 


Blaensychan; Colliery Iaostallation.—Messrs. Part- 
ridge & Jones, proprietors of the Blaensychan Colliery, near Ponty- 
pool, Wales, have recently given an order to the British Westing- 
house Co. for a 112-k w. direct current generator driven by а Belliss 
and Morcom engine exhausting into a Körting ejector condenser. 
A three-panel marble switchboard will serve to control generator, 
motors, &c. The main purpose of the generator will be to supply 
power to a 100-H.». Westinghouse motor, coupled to a Markham 
haulage gear. 


Double-Tariff Meter Apparatus.—The supply of 
electrical energy for lighting and power purposes has, owing to the 
special conditions surrounding its generation, been the subject of 


various methods of charging at variable rates; amongst other well- - 


known systems, that of charging at different rates for supply given 
during the daytime, and duriug the evening respectively, has long 
received special attention. A new apparatus for this purpose is 
being introduced at the present moment by the Electrical Co., Ltd., 
of Charing Cross Road. The apparatus consists essentially of a 
contact clock, or contactor as it is called, consisting of a well-made 
pendulum clock, which rans for one month with one winding; on 
the arbor to which the hour hands are attached, two cams are 
mounted controlling two contact springs, which, acoording to the 
setting of the cams, “make” and "break" the shunt (pressure) 
circuit of two watt-hour meters, any make of watt-hour meter being 
used in connection with this contactor. The method of charging is 
to charge the maximum price for energy consumed during the peak 
period, and to charge a minimum price for all energy consumed out- 
side the peak period. The necessary apparatus consists of two 
watt-hour meters, and the contactor clock above-mentioned, through 
which the shunt circuits of the meters are taken: one meter 
registers the units consumed during the peak period, and the other 
meter the units consumed outside the peak period. Alternatively, 
one meter called the standard meter, can be arranged to record 


DounLE-TARIFF METERTAPPARATUS. 


the total energy used, whilst the second or rebate meter, records 
the units used during any particular period. The Electrical Co. is 
alao putting on the market а complete apparatus, consisting of a 
standard watt-hour meter, a rebate meter, and а contactor, 
mounted on a slate or wooden base and already inter-connected, 
which has the advantage of coming out considerably cheaper than 
two separate meters and & contactor. Owing to the method of con- 
struction adopted, all the contacts on the contactor are on the front 
of the clock and under observation, there baing no contacts hidden 
behind the face. This is а valuable feature, inasmuch as periodical 
inspections can be made quite easily and without in any way 
breaking seals or opening cases. The whole apparatus is put up in 
а duat-tight case, an ingenious arrangement imaking it possible to 


wind up and reset the apparatus without in any way disturbing the 
dust-tight sealing. The apparatus is of thorough mechanical con- 
struction throughout, and is calculated to work for long periods of 
time without attention. Engineers and others interested in the 
matter should apply t» the Meter Department, Electrical Co., 122, 
Charing Cross Rad, for full particulars relating to the apparatus, 
and prices thereof. 


Belliss Engine Contracts.—Contracts have lately been 
placed as follows :— 

Kingston-on-Thames, by Siemens Bros. & Co., Ltd., for one 
300-H.P. Belliss engine, coupled direct to Siemens alternator. 

Pembroke Dockyard, by Siemens Bros. & Co., Ltd., two 1280-н.р. 
Belliss engines, coupled to Siemens 250-K w. generators. 

Devonport, Tasmania, by the Brush Electrical Co., one Belliss 
engine for coupling to Brash dynamo. 


Motor-Driven Machinery at the Bank.—The Bank 
of England have for some time past been experimenting with a few 
electric motors for driving their printing machines, and we learn 
that they are now engaged making a complete change to electric 
driving for all printing and other machinery on the Bank premises, 
including the deep well pump. The work is being carried out 
under the supervision of Mr. B. M. Drake. As will be seen from 
our advertisement pages to-day, the Bank is now offering for sale 
various small boilers, steam and gas engines, dynamos and batteries, 
which are no longer required, now that the above step forward has 
been taken. 


Bastian Electrolytic Meters.— The original Bastian 
meter was made after the style of the well-known voltameter of 
the lecture room, i e., with platinum electrodes in acidulated water; 
the main objection to this construction was the great cost of 
platinum, which limited the area of the electrodes and thus pre- 
vented the voltage drop from being reduced to the minimum. In 
the new type, which is illustrated herewith (type N“) the elec- 
trodes are of nickel, with a very large surface, in an alkaline elec- 
trolyte, which has no chemical action on the electrodes. Aleo the 
connections with the electrodes are made ona new and much better 
system, and improvements have been made in the mechanical 
design of the meter. Every meter is now guaranteed to remain 
accurate within 2 per cent. and in good working order for three 
years, while they are unaffected by short-circuits, 100 per cent. over- 
load for any length of time, vibration, dust, damp, &c., haviag no 
mechanism to get out of order. The starting current is, of course, 
infinitesimal. We have seen the scales in process of calibration at 


— 


BaSTIIN ELECTROLYTIC METER. 


the Bastian Meter Co.’s Works, Kentish Town, N. W.; every scale 
is separately divided to correspond with the bore of the tube con- 
taining the electrolyte, and the calibration onoe made is permanent. 
The scale reads direct in units at the voltage specified. This type 
of meter lends itself admirably to installation on tramcars, as the 
vibration and rough treatment necessarily incurred have no effect 
upon it; it has, in fact, been successfully adapted to this purpose, 
being fixed in & special cast-iron case, which is bolted to the roof 
of the car. Its simplicity of construction enables it to be sold ata 
price which makes it feasible for the traction engineer to place one 
on each of his cars, instead of merely putting them on for trial runs, 
&c., ав heretofore, and thus enable a real check to be placed on 
drivers, and if desired, the introduction of a bonus system. 


— 


. gress. 
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Carbon Brushes.—The Crypto Works C»., Ltd., of 
Clerkenwell Road, E.C., are placing on the market & new carbon 
copper brush, which is composed of copper very finely divided, 
mixed with pure graphite, which very materially decreases the 
resistance, and, at the same time, reduces the wear on the com- 
mutator. They have for а considerable time been using these 
brushes on their own machines, and have found the efficiency of 
the machines to improve whilst the commutation has not suffered. 
Circulars relating to it can be obtained on application. 


Football: Gas v. Electricity. — We are pleased to 
learn that, in spite of gas at 1s. 114. per thousand, the Bury Elec- 
tricity Department can hold its own. A football match was played 
last Saturday between the staff of that department and the Gas 
Works, with the result of a victory for Electricity—10 goals to 2. 


Reavell Compressors for Electricity Works.— 


There is a continued demand for the small duplex compressors which 


Messrs. Reavell manufacture for work in electricity stations, and 
among the latest orders may be mentioned a machine for the Dublin 
tramways, a second machine for the Cardiff Corporation, and also a 
machine for the Newcastle and District Electric Light Co. 


The “Speedon ” Radiator.— We have received from 
The Coalbrookdale Co., Ltd., of 141, Queen Victoria Street, E.C., 
a leaflet descriptive of their patent Speedon" radiator. The 
apparatus appears to consist of a hot water radiator, in the tubes of 
which а positive circulation is induced, through the heating 
effect of an electrical heater placed in a suitable position. The 
operation of the heater is as follows :—After the first hour or во of 
working the current should be reduced to about a,third of the 
maximum, and owing to the heat-retaining, capacity of, the water, 
the current can be switched off some two hours before vacating the 
room in which the radiator is placed. If wejrightly. understand 


| 
UID E aL — 


— — * 


by 


FW otl 
а-а 
~ f. 


" E — 
^ » L 
- - ^ — 
* i 
"vU — 


“| * AP - 
NM 7 з 
— а» ересен чал син фаль чиир m 
à 1 
or 
a „ ми ^ T 
- гә, m _ К 
CE туды, М DuC ; 
= сз чыз —ü— m 3 = 
— 2 — 2 
2 А 
- TW 


y us 


ье” 
Р < га € 


L4 
— 
7 » — 
"up S —ä— — 
- - voo тее» dar nay 
gr i - — p“ — M - 
= — 4 fe ЖШ. 
t= — ám > ^ — 
— — — 
E 2 
" 
— 


T icy 
8228 


qn ———— — 
УЕ: - 
( a TL. eee c 
T WM 5. 10 — 
= — — me —ꝛ— — 
` ES 


g > z 
B — — N 
. 


m — 


THE SPEEDON ” RADIATOR. 


the intentions of the makers, the probable advantages of the 
system are not very apparent; from the above the action of 
heating of the water must delay the imparting of heat to the 
room, and as during ordinary working, the water merely acts as a 
transmitting medium for the heat, it would appear that three times 
the normal (room heating) current is required during the first hour. 
Furthermore, after switching off the current, the temperature of the 
room is gradually falling, so that it is questionable whether this 
course would be taken by the user, and if it were not, then the 
delayed heat diffusion, peculiar to this heater, would appear to be 
wasted. | 


Polyphase Motors. — Electric driving from the two- 
phase supply of the Leeds Corporation is making satisfactory pro- 
Messrs. Harrison, Townsend & Co. have recently put down 
& complete installation of motors for driving the whole of their 
large printing works, the sizes of the motors varying from about 4 
to 20 Н.Р. In some cases three or four machines are driven by one 
motor, but as these are not usually all running together, the motors 
are worked at their full rated capacity when driving two or three of 
the machines at once. When all the machines happen to be working 
simultaneously, the motors may be overloaded as much as from 50 
to 75 per cent, but no trouble has been experienced. The motors 
are of the Churton “ P.C." standard type with short-circuit rotors. 
Messrs. Bateman’s Machine Tool Co,, Ltd., of Hunslet, Leeds, have 
also decided to drive their works entirely by means of two-phase 
motors, the power being obtained from the Corporation supply 
mains. Three motors of 25 н.р. each at 730 revolutions аге to be 
installed to commence with, and these will be made by Messrs. T. 
Harding, Churton & Co. 


— 


A Birkenhead Charge.—At Birkenhead Police Court 
on Friday, Charles Martin, electrical engineer, of Birkenhead, was 
charged with having unlawfully laid electric lines communicating 
with the Corporation Electricity Supply. For the prosecution it was 


. Stated that the wire was connected with the Corporation terminals 


and that current had been consumed: without being registered at 
the meter. Defendant pleaded that he had no intention of 
defrauding the Corporation, what he did was merely in order to 
test an electric lamp, and he omitted to remove the connection 
when the experiment was completed. The Bench expressed the 
opinion that they believed defendant had acted without felonious 
"da a under the Act they could not impose a lighter penalty 
an £5. i 


Plant for Sale.—The Manx Electric Railway Co. is 
offering for sale the alternating and direct-current plant, also 
steam boilers, car motors, trucks, &c., at the Douglas and Snaefell 
power stations. Вее our “Official Notices" to-day. - 


Application for Patent Amendment.— Notice is 
given among our advertisements to-day of an application by Mr, 
G. G. M. Hardingham, of Clun House, W. O., for leave to amend 
Specification No. 24,325, of 1902, for“ Improved apparatus for use 
in testing electric lamps.” 


A Simplex Injunction, — Notice of an injunction 
obtained by the Simplex Steel Conduit Co., Ltd., against the 
Metallic Seamless Tube Co., Ltd., appears among our advertisement 
pages to-day and in ouf “ Legal” columns, 


New Testing Set.—A portable insulation testing set of 
entirely new design, called the Midget,” has been brought out by 
Messrs. Nalder Bros. & Co., of 12, Carteret Street, S. W. This is 
illustrated in the accompanying figure; it will be seen that the 
galvanometer is of the well-known Post Office type, and is provided 
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NALDEB BROS. & Co.’s TTSTINd SET, 


with three shunts, a standard resistance of 10,000. -all brought 
into action by push-buttons—and a test key. Terminals are fitted 
for battery aud line, and the whole is carried in an aluminium box 
with ebonite top. A clamp lifts the needle off its pivot for trans- 
port. With 200 volts, insulation resistances up to 350 megohms 
can be measured; the instrument can also be used as a sensitive 
detector. The set weighs 18 oz., measures 4} in. diameter x 2} in. 
deep, and fits into а leather case; it is in а most convenient form 
for rapid testing. 


Catalogues and Calendars.—One of Letts’s convenient 
pocket-books and diaries for 1904, with the usual accident in- 
surance policy, has been sent to us by Messrs. McCrLunE & Wnir- 
FIELD, of Stockport. In addition to the general pocket-book 
pages, 24 others have been included giving specification and illus- 
trations of the firm's Mersey multipolar and other type generators, 
enclosed motors, &c.  Owing to the continued increase in their 
business during the past 10 years, Messrs. McClure & Whitfield 
have bad to build new works, and these are now completed and in 
full swing. The works have been built and equipped on the most 
up-to-date lines, and place the firm in ап excellent position to cope 
with orders, They are situated in Range Road, Addswood, 
Stockport. 

The LaAHMEYER ELECTRICAL Co, Lrp., of New Oxford Street, 
W.C., have sent us a copy of their new list, No. 24, describing 
their electrically-driven pumps and compressors. 

A new list has been published by MEssns. SMITHSON, SHARPE AND 
Co., of Bykes Street, Hulme, Manchester, giving particulars of their 
single enclosure arc lamps and accessories. The vertical single 
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enclosure lamp, photographic printing lamp, miniature arc lamp, ; 


resistances, and lamp terminal weather-hoods are all illustrated 
and their main features outlined. 

An eight-page pamphlet has been brought out by the BRITISH 
THomson-Hovuston Co., of Rugby. An attractive cover gives a 
banner-borne title, Hints to Users of Electric Light on the Best 
Means of Securing Maximum Light at Minimum Cost." The costly 
error of using too cheap lamps is pointed out, also the mistake of 
straining at getting the longest life with the sacrifice of efficiency. 
This and other like arguments lead up to a discussion of the merits 
of the B.T.H.-Edison lamps, for the manufacture of which on a 
more extended scale the British Thomson-Houston Co., Ltd., have 
recently added to their works. 

Mxssns. Hurst, NrrsoN & Co., Lro., of Motherwell, have sent 
us a nicely framed show-card giving several dozen small half-tone 
photographic reproductions illustrating their various types of build 
of railway carriages, wagonsand electric cars. The pictures include 
single and double-deck electric tramcars, cantilever and maximum 
traction trucks, bogie cars, track sweepers and waterers. It is the 
sort of thing to ornament any office wall. 

The New Ввотневтон Това Co, Lro., of Excelsior Works, 
Commercial Road, Wolverhampton, have issued a large wall sheet 
giving a calendar for 1904, above which are two fairly large photo- 
graphic views of two of the bays in their mills where the solid 
drawn seamless Brotherton tubes are made. Below are given a 
selection of illustrations showing their new designs of fittings for 
water-tight electric light conduit installations. 

Mxssgs. ARTHUR Совт & Co., of 277, Camberwell New Road, 
S. E., have issued a wholesale price list of insulating hard or flexible 
vulcanised fibre goods, also gutta-percha and cotton belts, &c. 

Messrs. Mayon & Courson, Lr, of Glasgow, have brought out 
a most attractive 40 pp. brochure, in which the Pickquick” coal- 
cutting machines (Hurd's patent) are capitally illustrated and 
described. Of the numerous half-tone pictures which show the 
machines and their different parts, no words of praise can be too 
high. Interesting diagrams of connections and specimen seams 
worked by the Pickquick are shown, the advantages of the 
system are discussed, the power &bsorbed by disc and Pickquick 
machines being set out in tabulated form. Some notes on com- 
pressed-air cutters are followed by testimonials from users of the 
“ Pickquick,” and some pages of questions which should be answered 
when asking for estimates or ordering machines. Sundry electrical 
memoranda, and some pages devoted to particulars of generating 
plant for colliery installations, complete the contents. Accompany- 
ing the book— which is called the Red Book because of its strik- 
ingly effective cover— is a circular giving a diagram of the progress 
made in the sale of the Pickquick machines during the past five 
years. During 1903 the number sold was -more than double the 
total number up till that date, and nearly 40 per cent. were for 
repeat orders. | 

Мв. WX. Mrppiemiss, of Bradford, have issued a sheet of special 
prices of their switch blocks, of which large stocks are held. 

Mzssnas. CHAMBERS, Sco1t & Co., of Dalziel Engineering Works, 
Motherwell, N.B., have published a new pamphlet (Е.С. No. 1,904), 
in which they give a brief description of their electric ovorhead 
travelling cranes. Their standard multimotor cranes which have an 
independent reversible motor for each motion operated by separate 
controlling switches from a side cage, are detailed and well illus- 
trated. 

From the Epison & Swan Unitep ELECTRIC Ілант Co., Lrp., 
we have received a further large budget of new leaflets. Four are 
leailets of electric light fittings, and are supplementary to Catalogue 
Section VI. They comprise fancy pendants and table standards of 
new design, also some very ornamental modern atyles of electroliers 
and floor standards. Electric lighting ассеєвогіев are represented by 
leaflets Nos, A. 2,016 and A. 2,023, dealing with patent pear switches 
and '' Safety " tumler switches respectively. No. B. 2,020 illustrates 
the О.К. dry cell; No. 2,027 describes the “ Ediswan " dynamo and 
motor brushes, and gives comprehensive tables. Nos. W. 2,025 and 
W. 2,026 are entitled "Ediswan" vulcanised flexible cords, and 
C.M.A. flexible cords respectively. Leaflet No. Н. 2,028 describes 
“ Ediswan ” electric light carbons, which are listed in many sizes, 
both cored and solid, for open and enclosed lamps. 


Private Bills in Parliament.—On January 16th further 
memorials were deposited in the Private Bill Office of the House of 
Commons, alleging non-compliance with Standing Orders in the case 
of the following amongst other Bills :— 

Cheshire Electricity and Power Gas,—Mr. W. T. Bilson, 10, Mark 
Lane, E. C., Mr. F. Rogers, of (Chippenham, and Mr. R. T. Worth, 
of Middlewich, allege that the deposited plans are erroneous and 
defective, and that the books of reference are not prepared in the 
manner prescribed. Messrs. E. H. Moss, John Bennett, J. Gibbs, and 
F. Nixon, owners of land in Middlewich proposed to be taken, allege 
thai proper notices have not been served on them. 

Torquay Tramways.—The Corporation of Torquay allege that the 
Dolter Electric Traction Co., who propose to lay down tramways in 
Torquay, have not obtained their consent as the local authority. 

Coulsdon Tramways.—The South-Eastern Railway Co. allege that 
the Rural District Council of Croydon, who propose to lay the tram- 
ways set out in this Bill, have not obtained the necessary consent of 
the Surrey County Council. 

Belfast and North-East Ireland Electricity and Power Gas.—The 
Corporation of Belfast has deposited a memorial alleging numerous 
cases of non-compliance with Standing Orders. 

On January 18th 31 Bills came before Messrs. Campion and Jeune, 
examiners of Standing Orders, for proof of the necessary com- 
pliance with the rules. Amongst the Bills which were found to 
have complied with Standing Orders, and to which there was no 
opposition, were the following of electrical interest :— Harrogate 
Waterworks Tramroad, Lincolnshire and Yorkshire Electric Power, 


Baker Street and Waterloo Railway, Charing Cross, Euston and 
Hampetead Railway, North and South Woolwich Electric Railway, 
Great Yarmouth Corporation, and St. Marylebone Electric Lighting. 

Lianelly Tramways and Improvements-—There was no appearance 
in the case of the Llanelly Tramways and Improvements Bill which 
was accordingly marked “Dead.” The object of the Bill was to 
confirm an agreement made between the Urban District Council 
and the British Insulated and Helsby Cables, Ltd., to transfer the 
powers of the Council, under their Electric ree Order of 1891, 
to the company, or in the Llanelly and District Electric Lighting 
and Traction Co., Ltd.; to amend the Llanelly and District Light 
Railway Order, 1902, by extending the time for the completion of 
the authorised railways; and to transfer the powers of the Llanelly 
and District Electric Lighting land Traction Co. to the British 
Insulated and Helsby Cables Co. ; 

London County Council Tramways.—Messrs. Maple, Ltd., and 
Messrs. Shoolbred opposed the L. O. O. Tramways and Improve- 
ments Bill, in respect of the proposal to make tramways along the 
Tottenham Court Road, and alleged that the consent of the Hol- 
born Borough Council had not been obtained. The Holborn 
Borough Council also opposed on the same ground. Mr. Campion 
found that the Standing Orders had not been complied witb, and 
the Council will accordingly either have to drop the proposed line 
or ask the Standing Orders Committee to dispense with the 
Standing Orders. : 

On January 19th the Examiners had & further list of Bills before 
them, and found that Standing Orders had been complied with in the 
case of the following Bills:— Newcastle-on-Tyne Corporation, Rad- 
cliffe Tramways, Kettering Improvement, Soothill Nether U.D.C. 
Tramways, Doncaster Corporation, Portmadoc, Beddgelert and South 
Snowdon Railway, and Tyneside Tramways and Tramroads Oo. 
The consideration of the Belfast Corporation Tramways, North 
Wales Electric Power, and the Middlesbrough, Stockton-on-Tees 
and Thornaby Tramways was postponed. 

Rotherham Corporation.—In the case of the Rotherham Corpora- 
tion Bill, which, amongst other things, proposes to authorise the 
Corporation to construct tramways in the district of Whiston, it 
was alleged by the Rotherham Rural District Council that their 
consent as the local authority had not been obtained. The 
Examiners found that Standing Orders in the case of tramways 
3, 4, 5,6and 7 had not been complied with, and the matter will 
have to come before the Standing Orders Committ:e, who will 
decide whether the Bill shall be allowed to proceed. 

Amongst tbe further Bills which have been before the Examiners 
and of which satisfactory proof of compliance with Standing Orders 
has been forthcoming are the following, of electrical interest: 
Metropolitan District Railway ; London, Camberwell and Dalwich 
Tramways; Ulster Electric Power; Stretford U.D.C.; Lancashire 
Electric Power; North Btaffordsbire Railway; Chesterfield Corpora- 
tion Tramways; Swindon Corporation ; Watford and District Tram- 
ways; Jsle of Thanet Light Railway ; Great Northern and City 
Railway; East London and Lower Thames Electric Power; Man- 
chester Corporation Tramways; Bournemouth Tramways; Saddle- 
worth and Springhead Tramways; Leicester and Warwickshire 
Electric Power ; Metropolitan Railway ; North-Western Electricity 
and Power Gas; Southport and Lytham Tramroad; Preston and 
Blackburn Tramways; Harrow Road and Paddington Tramways; 
Derbyshire and Nottinghamshire Electric Power. 

Romford and District Tramways.—On Friday last this Bill came 
before the Examiner for proof of compliance with Standing Orders, 
but as there was no appearance, the Bill was marked “dead.” The 
object of the Bill was to authorise the Empire Electric Light and 
Power Co., Ltd., to construct about 34 miles of tramway in Romford 
and Horncharch. 

On Monday the following Bills were found to have complied 
with Standing Orders:— West Metropolitan Railway, Belfast Cor- 
poration Tramways, Belfast and North-East of Ireland Electricity 
and Power Gas, Tottenham Improvement, West Riding Tramways, 
Wallesey Tramways, Wolverhampton Corporation, and Plymouth 
Corporation. 

Coulsdon Tramways.—This Bill was opposed by the South- 
Eastern Railway Co. on the ground that Standing Orders had not 
been complied with in several particulars. 'The Examiners found 
that Standing Orders had not been complied with, and accordingly 
tbe Bill will go before the Standing Orders Committee. 

On Tuesday Standing Orders were found to be complied with in 
the case of the Preston, Chorley and Horwich Tramways. 


BScorcH Private BILLS. 


On Tuesday Mesers. Campion and Jeune sat at the House of 
Commons to examine as to whether the Scotch Private Bills, 
promoted under the Private Legislation Procedure (Scotland) Act, 
had complied witb the general orders of Parliament. Any inquiry 
whicb may be made into the merits of the Bills will be of a local 
character, and subsequently the Bills will be remitted to Parliament 
for reading, and the Royal Assent. The following electrical Bills 
were found to have complied with tbe requirements :— | 

Govan Burgh (Electricity).—To enable the local authority to 
provide and supply electrical fittings. 

Kirkcaldy Corporation.—To authorise the local authority to con- 
struct a new additional tramways in the parishes of Kirkcaldy and 
Dysart and to borrow £65,000 for tramway purposes. Also to give 
them power to aupply electric fittings. | 

Lothians Electric Power.—To incorporate а company with а 
capital of £600,0C0 to supply electricity for power purposes in the 
whole of the county of Mid-Lothian (except Edinburgh and Leitb) 
and parts of East Lothian, Peebles and Lanark. 

Paisley District Tramways.—To extend the time limited by the 
Paisley District Tramways Order, 1901, for the completion of tram- 
ways authorised to be constructed by the Paisley аштар Order. 

ndes, Broughty Ferry and District Tramways.—This Order 
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incorporates a company with a capital of £73,500 to construct tram- . 
ways in the district named. 

Clyde Valley Electric Power.—To enable the Clyde Valley Electric 
Power Co. to acquire the transfer of undertakings of local 
authorities, &c. 


Dissolutions and Liquidations,—A petition presented 
by creditors for the winding up of the Blectric Tramways Con- 
struction and Maintenance Co. is to be heard on February 2nd in 
London. 

A meeting of the English Electrica] Hngineering Co. (now 
amalgamated with Dick, Kerr & Oo., Ltd.) is to be held at 
Abchurch Yard, H. C., on March 3rd, to hear an account of the 
winding up by Mesars. R. H. Prestwich and T. D. Lingard, the 
liquidators. | 

.Messrs. W. Swire & P. Derbyshire (Swire & Derbyshire, plumbers 
and electrical engineers, 2, Great George Street, St. Helens) have 
dissolved partnership. 

The P. & R. Storage Battery Co.,also Peto & Radford, Ltd., 
are winding up voluntarily, with Mr. William Peto, of 575, Hatton 
Garden, E.C., ав liquidator. 

Mr. F. B. Salaman, of 2, Oxford Court, Cannon Street, E.C., has 
been appointed liquidator of the South-Western Electrical Co., 
Ltd, in place of Mr. C. E. Peebles, resigned. Oreditors should 
tend in particulars of debts, &., by March 1st. 

Messrs. C. Ross and W. H. Price (Ross, Price & Co, electrical 
engineers and contractors, Walsall) have dissolved partnership. Mr. 
Prise will.attend to debts. 


Trade Announcements.—The businesses of Messrs. 
Atkinson, Schmahl & Co., and the Armorduct Improved Electric 
Conduit Oo., both of 5, St. Nicholas Buildings, Newcastle-on-Tyne, 
have been amalgamated uuder the style of The Armorduct Manu- 
facturing Co., Ltd., with head offices at 6, Farringdon Avenue, 
London, E. O. This company takes over the businesses as going con- 
cerns as from January lst, 1904, and will attend to all debts. The 
new company has also absorbed the business of Alan Robson & Oo., 
of 8, Eldon Square, Newoastle-on-Tyne, but Mr. A. G. Robson will 
carry on that business as a local branch of the Armorduct Oo. The 
St. Nicholas Buildings offices are now discontinued, but e Blocks 
are carried at Eldon Bquare. The debts relating to Robson & Oo. will 
be settled by Mr. Robson personally. The new company will devote 
itself particularly to Armorduct conduit, and insulated wires 
and cables of every description, and also to the supply of elec- 
trical Accessories, | 

Mr. Н. D. Haigh, of Huddersfield, bas been appointed manager 
of Psychiloid, Ltd., Insulating Works, Love Street, Sheffield, in 
succession to Mr. R. G. Mercer, A. M. I. E., who has resigned in order 
to teke up an appointment with the British Westinghouse Manu- 
facturing Co. | 

The London Electrical Fittings Co., Ltd, of Roberts Works, 
Hampstead Road, N.W., have jast opened, for the convenience 
of the trade, a ous ground-floor showroom, at 74, 
Soho Square, W., where all their latest designs in electric light 
fittings and heaters may be seen. They are just putting on the 
market a very novel two-light patent counterweight, which has an 
adjustable range between the holders of 24 in. to 12 in., without 
spoiling the effect of the curves in the fitting. 


M. & P. Pumps.—An order has lately been placed by 
the General Electric Co., of the United States, with Messrs. Mather 
and Platt, Ltd., for 14 of their special type centrifugal pumps for 
high lifts. These pumps will be driven by G.E.C. motors connected 
through flexible couplings; and are intended for use in two gold 
mines in India; six pumps will be connected in series in each 
mine, the seventh being а spare. 


Annual Dinners.—The Norwich Tramway Co.'s 
employés’ annual dinner, as guests of the company, was held last 
week. 


The annual dinner in connection with the Manchester branch of 
General Electric Co., Ltd., took place on Saturday last at the 
Midland Hotel, Manchester, when about 150 of the chief employ és 
at the company’s Manchester works assembled, with Mr. A. Eckstein, 
one of the managing directors, in the chair. In proposing the toast 
of “The Staff,” Mr. Eckstein spoke of the prosperous condition of 
the company's business, and traced the progress made by it during 
the last 14 years. Competition, he said, was exceedingly keen, 
bot, by united efforts, they need have no fear asto the future. Mr. 


Max Byng replied to the toast of the directors, and said the com- 


pany was never in such a flourishing condition as it was to-day. 


Imports of Foreign Electrical Goods.—There was 
an unusually large importation of foreign electrical goods and appa- 
ratus into this country during December last, a total of £86,969 being 
recorded, as compared with £82,944 in the preceding month, aud 
£61,368 in December 1902. The aggregate imports last year 
amounted to £819,057, this contrasting with only £687,514 in 
1902. 


The Taxation of Machinery.—The Machinery Users’ 
Association has met with a signal success in defending the manu- 
factarers of Derby against the attack made upon them by the Derby 
Assessment Committee. This attack commenced about two years 
ago with the object of increasing the taxation levied upon the 
manufacturers of the district. The local taxation had then reached 
the sum of 7s. 6d. in the £ on the rateable value, and with the 
further expenditure which the authorities contemplated in various 
enterprises, it was obvicus that while it was necessary to raise more 
money to pay the interest on this expenditure, the ordinary rate- 
payers would not submit to any increase in the existing high 
peundage of the rates. Under these circumstances, we are told, the 


only means of obtaining this money open to the rating authorities, 


was to increase the rateable value of the district by into 
assesement the valuable machinery belonging to the occupiers of the 


numerous factories. These were accordingly singled out for the 
attack, and instructions were given to a professional valuer 
to employ his akill in raising their assessments. The result of these 
operations was, no doubt, satisfactory for the time being to the 
originators of the scheme, for the aggregate rateable value of the 
firms affected was raised by those valuations by а sum of £12,000, 
representing an annual payment of local rates of £4,500. The 
manufacturing interests of Derby, however, were not disposed to 
submit tamely to these proceedings, and having decided upon com- 
bined action, they retained the services of Messrs. Eddowes & Sons, 
solicitors, of Derby, and of Messrs. Humphreys-Davies & Oo., of 
London, the valuers to the Machinery Users’ Association, with 
whose advice and assistance not only was the attack carefully 
defended, but a vigorous onslaught was made upon the attacking 
authority, the first result of which was that on May 19th, 1903, 


the King's Bench decided that the Poor Rate had not been legally 


made. 

The authorities baving no doubt been advised that their attempt 
to rate the occupier's machinery was illegal, these proceedings have 
finally culminated in their having agreed to a resolution by 
which they have abandoned their own valuations and agreed to 
accept those of Messrs. Humphreys-Davies & Oo., with an 
addition of 74 per cent. thereto, to cover any possible bias by 
which those valuers might have been unconsciously animated in 
making their valuations at the instance of the appellants. 

It is difficult to understand how the Derby authorities could have 
ventured to have made this irritating attempt upon machinery 
users, having regard to the Act of Parliament of 1840, which 
expressly provides that personal property shall not be rated, and 
to the decisions which have recently been given upon this 
question not only at the Quarter Sessions, but in the King’s 
Bench. The manufacturers are to be congratulated upon their 
successful resistance, which shows the necessity for the vigilant 
organisation of the Machinery Users’ Association, and of united 
action on the part of the manufacturers throughout the kingdom 
to resist successfully both in Parliament and io the courts, attacks 
of this kind which, unfortunately, are now far too frequent in all 
parts of the country. | 


The G.W.R. Power Station at Park Royal.—In 
connection with the announcements recently made respecting the 
giving out of the contracts for this plant, the directors and engineers 
have selected Mesers. Belliss & Morcom's standard design, forced lubri- 
cation, quick-revolution engines, eight of which will develop an output 
of 1,080 B H. r. each, normal load, aud 1,250 B H. . each at maximum 
load, when coupled up to three-phase generators which will develop 
750 Kw. each at normal losd at 6,300 to 6,600 volte, and ате 
capable of a 25 per cent. overload for one hour. The engines will be 
of the firm's well-known triple-expansion, three-crank, vertical, 
enclosed type, to work at в steam pressure of 190 lbs. with super- 
heated steam of 500° F. at the engine stop valve. We are informed 
that very stringent conditions are attached to the contract with 
regard to governing and steam consumptions, which, however, with 
the large experience which they have had in the manufac- 
ture of similar and larger size engines of the same type previously 
built by them for central stations, Messrs. Belliss & Morcom are 
confident of achieving. In addition to the eight large sets, there 
will be two auxiliary engines and dynamos for lighting and power 
work, one set to drive a three-phase generator, the other to drive a 
continuous current dynamo. The engines in this case will be of the 
Belliss two-crank compound design, otherwise of similar type to 
the large engines, and will also work under superheated steam. For 
condensing, the firm will supply four of their surface con- 
densing plants, each set consisting cf surface condenser with 
4,200 aq. ft. cooling surface, with two-crank, vertical, side by side, 
compound, air pumping engine, fitted with Edwards type air pump 
of their own make. The circulating pump will be of their centri- 
fugal type, driven direct by a small three-phase induction motor. 


Book Notices.—“ One and All” Gardening, 1904. 
Edited by E. O. Greening. London: The Agricultural and 
Horticultural Association, Ltd.—This is an advance copy of this 
popular annual for amateur and other gardeners. There are some 
200 profusely illustrated pages, a generous allowance for the price 
(2d.), and a very large sale is anticipated, as usual. It is a useful 
book for anyone who takes the least pride in his bit of garden—but 
dare we venture to hope for some gardening weather again? 

The Electrical Magazine, Edited by Theo. Feilden. No. 1, Vol. I. 
January. 6d. monthly. London: Electrical Pablishing Co., Ltd., 
4, Southampton Row, Holborn, W.C. 

“ Papers and Reports Relating to Minerals and Mining in New 
Zealand." Wellington: John Mackay, Government printer. 

“ Fire Tests with Doors.” No. 77. London: The British Fire 
Prevention Committee. 2s. 6d. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The T.C. has resolved to borrow a further 
sum of £65,000 for the electric lighting undertaking, making the 
total sum borrowed to £250,000. 


Basingstoke, — The ratepayers, at a statutory mest- 
ing held recently, rejected the proposals of certain members 
of the Corporation to establish a municipal.electricity works for 
lighting the borough, 
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Beeston.—The U.D.C., under its prov. order, proposes 
to buy energy tin bulk at 1jd. per unit from the Notts and Derby- 
shire Electric Power Co., and supply consumers at 6d. per unit, 
wiring free. 


Bradford-on-Avon.—The R.D.C. has decided not to 
oppose the application of the Western Electric “Distributing Cor- 
poration for a prov. order to eupply energy within its area, with the 
exaeption of the parish of Holt. 

The company offers to supply energy for lighting at а maximum 
price of,7d. per unit, and for power at 3d. per unit. 


Bridlington.—The L.G.B. has given its consent to the 
borrowing by the Corporation of £26,481 for the electric lighting 
scheme, the repayment period allowed being 25 years. 


Brighton.—The B. of T. has approved of the Corpo- 


poration's scale of charges for energy supplied to the parishes of 
Patcham and Preston. 


Carnarvon.—A special meeting of the T.C. was held to 
discuss the electric light question, a writ having been served on the 
town clerk by the wiring company, with whom the Council had at 
one time been negotiating, with a view to supplying the town with 
electricity. It was decided that a deputation should meet repre- 
sentatives of the company and treat with them, offering payment of 
out-of-pocket expenses incurred by the company withont admitting 
the Council's liability. 


Cleethorpes.— The U. D. C. has resolved to oppose the 
Bill of the Lincolnshire and Yorkshire Electric Power Co. 


Croydon.—The T.C. has resolved to seek powers by the 
insertion of a clause in the next local Bill before Parliament to 
supply, in bulk or otherwiee, electricity to any person, company, or 
local authority outside the borough. 

The T.C. has also authorised steps to safeguard its interests in 
regard to the Beddington, Coulsdon and Sanderstead E.L. prov. 
order. 


Derry.—The Derry Gas Light Co. has notified the Cor- 
poration of its intention to sue for damages done to its mains 
and connections in the process of laying the cables for electric 
lighting. The Corporation referred the company to the con- 
tractors, bnt the company decided to hold the Corporation 
responsible. 

Foots Cray.—At a ratepayers’ meeting held recently in 
the Public Hall, Sidcup, to consider the question of the U.D.C. 
proceeding with its electric lighting order, the proposal was 
rejected by a large majority. A poll of the district is to be taken. 


Gillingham,—The T.C. has decided to connect up its 
mains to the Royal Engineers’ Barracks at Old Brompton, and to 
Government House, Chatham. 


Glasgow.—A deputation has been appointed to visit 
Newcastle and other English towns to inspect turbine plant 
used for generating electricity. 


Greenock.—On the recommendation of the Electricity 
Committee, the Corporation has resolved to adopt the motor-hiring 
system. 


Halifax.—The Tramways and Electricity Committee is 
considering an application from the Sowerby Bridge U. D.C. for a 
supply of electricity to its area. 


Ham.—At the meeting of the U.D.C. on January 21st, 
a letter was received from Edmundson's Electricity Corporation, 
consenting to the charge for energy for public lighting being 
reduced from 24d. per unit to 2d. The Council, however, decided 
to withhold consent to the company's application for a prov. order 
until it had ascertained what the company propose to charge for 
private lighting. 


Hanwell.— The T.C. has written to the Soutball- 
Norwood U.D.C., stating that it will be willing to pay Southall 
а royalty of 1d. per unit on al] electricity supplied to the Hanwell 
Asylum, which is in the Southall district. 


Hull—The Parliamentary Committee of the T.C. has 
decided to oppose the Lincolnshire and Yorkshire Electric Power 
Bill. 


Italy.—A concession has been granted to put down a 
lant to utilise the water-power of the River Brembo at San 
ellegrino for generating electricity for power purposes. 


Johannesburg.—A company has been formed to erect 
an electric power station to supply energy to the mines. А pro- 
posal has been made to the T.C. to supply the town for lighting and 
traction purposes, &c., also, and so obviate expenditure on a muni- 
cipal scheme. 


Johnston.—The T.C. has agreed not to oppose the scheme 
of the Clyde Valley Eleciric Power Co. for the lighting of the town, 
if the company inserts a clause giving the Corporation the option of 
purchase in 21 yeare, and conceding all the privileges given to 
other burghs, excepting Clydebank. 


Keynsham.—After submitting the terms of the E. L. 
prov. order promoted by a company to the various parish councils, 
all of which unanimously opposed it, the U.D.O. has гев тей to 
apply for а prov. order to light the district itself. 


Leeds.—The City Council bas unanimously agreed to take 
a poll of the ratepayers before proceeding with the Consolidation 
Bill in Parliament. Certain clauses in the Bill are to be opposed 
by the Yorkshire Electric Power Co. | 


Lichfield.—At a meeting of the Ratepayers’ Association 
held recently, it was resolved to support the Corporation in 
obtaining а prov. order for lighting the district by electricity. 


Llanwrst.— Тһе U.D.C. has been informed that two 
offers have been made to purchase the Llanwret and Trefriw Elec- 
tricity Supply Co.'s undertaking as a going concern, the prov. order 
for the lighting of Trefriw to be included in the traneaction. The 
T.C. has called а meeting to coneider the question of а purchase. 


London.—ManvriEsoNr.—'"lhe poll of the ratepayers, 
which is to decide the fate of the Bill empowering the B.C. to com- 
plete the purchase of the Electric Supply Co.'s property, is to be 
taken on February 8th. The company agrees not to actively 
enforce the judgment of Mr. Justice Buckley for the payment o? 
£60,000 by the Council, pending the poll. On the suggestion of the 
Mayor the Council has decided to continue its negotiations with 
the company with a view to a compromiso. 

CAMBERWELL.—The General Purposes Committee of the B.C. has 
received from the Board of Trade, a copy of a letter sent to the 
undertakers under the Crystal Palace and Distriet Electric Lighting 
Orders, 1890 and 1894, enclosing а description of the system of 
supply cf electrical energy, which had been approved by the Board 
of Trade, for the Blackheath and Greenwich District Electric Light 
Co., Ltd., in the event of that company acquiring the whole or a 
part of the undertaking, authorised by that Companies’ Act, 1903. 
The system approved is a high-pressure alternating two-phase 
tupply at a frequency of 50 periods, to transformers placed, in some 
cases, on Consumers’ premises or in sub-stations, but mainly in street 
boxes; distributing mains will be laid for a two-phase or single- 
phase alternating current low-pressure sypply on the two-wire 
system. 

Sr. PANCRAS.—Al the termination of the present quarter the 


charges for energy to theatres and music halls will be reduced to 


44. per unit. 

WESTMINSTER.—The Works Committee of the City Council has 
approved the plans for the construction of а new motor-generating 
station in Duke Street Gardens, Grosvenor Square, by the West- 
mineter Electric Supply Corporation. 

BaTTERSEA —The Lighting Committee of the B.C. has decided 
to reduce the charges for energy through prepayment meters from 
5d. to 4d. per unit. 

Hack NRW —Тһе Committee of the B.C. has recommended the 
presenting of a petition against the East London (Lower Thames) 
Electric Power Bill, and that other Councils affected, be asked to 
take similar action. | 

HampsTEaD.—The B.C. bas decided that 48 new house-boxes be 
provided in place of the old ones now in use, at а cost of £168. 

A statement from the electrical engineer shows that 4,086,750 
units were generated at the electric lighting station in 1903, as 
compared with 3,068,229 units in 1902. The number of lamps con- 
nected was 206,217, and consumers, 3,550. 

IsriNGTON.—The B.C. has resolved to expend an additional £640 
upon mains, extensions and additional arc lamps. 


Loughborough.—The T.C. has sealed an agreement 
with Messrs, Н. Morris & Dastert, for the supply of electricity in 
its area. 


Maidstone.—The U.D.C. has decided to introduce the 


slot-meter system for consumers. 


Mexbrough.— In order ‘to meet the increased. demand 
for energy caused by the Great Central Railway Co. having 
decided to light its station, works, and goods yards from the 
U D.C. generating station, additional plant bas been installed. 


Mytholmroyd. — The U.D.C. has decided to ask the 
Halifax T.C., the Hebden Bridge U.D.C., and the Yorkshire Electric 
Power Co. upon what terms they are prepared to supply electricity 
either in bulk or otherwise. 


Newton Abbot.—The U.D.C. has resolved to endeavour 
to get а clause inserted in the draft prov. order, under which the 
Urban Electricity Supply Co. should be required to sever the con- 
nection between the U.D. and the parish of Kingsteignton, should 
the Council desire to purchase the undertaking. If possible it will 
Oppose the company supplying energy to Kingsteignton. Tae 
Council bas asked the company if in the event of it not opposing 
the company’s order for extending the mains to Highweek an 
Milber, whether the company will consider a reduction in price to 
public and private consumers. 


Rawmarsh,—The U.D.C. has decided to ask the B. of T. 
to extend tbe time in which to carry out the E.L. order. The 
Council has also approached the New General Traction Co. relative 
to working the order. 


Svdney.—In connection with the extensions of plant at 
the Ultimo power station, the Railway Commissioners have decided 
to accept the tender of Messrs. James Howden & Co., of Glasgow. 
The tender provides for a steam turbine plant by Messrs. C, A. 
Parsons & Co., and Babcock & Wilcox water-tube boilers, with auto- 
matic etokers. The cost of the additional plant will be about 
£48,000, and it is expected to be in working order in about 12 
months hence. 
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Santos.—The City of Santos Improvements Co., Ltd., 
of London, who own the gas lighting system, is purchasing the 
tramway and electric lighting systems and concessions of the 
Companbia Ferro-Carril Santista, for £115,000, mainly in shares and 
debentures. 


Tavistock.—The resolution passed by the ratepayers 
assenting to a private company obtaining a prov. order to light 
the district by electricity has been confirmed by the T.C. 


Veniee.—According to the Board of Trade Journal, a 
company has been working for tbe past two years, to ntilise the 
water power of the River Celina for introducing electrical energy 
for light and power in the town, and it states that there is an 
opportunity for manufacturers to introduce electrical appliances. 


Walthamstow.— At the last meeting of the U.D.C. the 
electrical engineer submitted some figures on the return on capital ex- 
pended in wiring.and lighting small house property. Lansdowne 
Road: actual capital expenditure: cables, £106 9s. 11d.: house 
services, £100 3s. 10d. ; lamp services, £8 12s. 6d. ; meters, £99, free 
wiring, £160 108. ; total, £474 16s. 3d. Actual net revenue: rental, 
£18 15s. 5d. ; connection charges, £8 5s.; revenue from five lamps 
(when connected), £8 28. 6d.; total, £252s. 11d. Net profit, after 
paying interest and sinking fund, amounted to 7:4 per cent. on 
capital expended. He points out that out of a total of 700 customers 
in Walthametow, only three have discontinued using the electric 
light since the works were first in operation—2} years ago. He 
further reported that the total number of 8-cP. lamps applied 
for was 40,600, as against 20,862 12 months ago. 


Wimbledon.—A L. G. B. inquiry into the application of 
the U. D. O. for а loan of £11,000 for extending the E. L. system to 
Merton was held recently. The clerk asked for the loan to be 


reduced to £5,462, as negotiations for supplying a large estate com-. 


pany in bulk had been broken off. 


York.—Considerable annoyance has been caused recently 
both to the public and the Corporation officials by the failure of the 
electric light in parts of the town. On Sunday last the trouble was 
found to becaused by some unauthorised person obtaining access to 
the switchboard and cutting off part of the supply. The matter has 
been placed in the hands of the police, and arrangements have been 
acid to preclude the possibility of any further tampering at the 
wor 

Daring the period between December 22nd to January 5th the 
York police reported that 30 gas lamps were found out and six 
defective; 94 electric lamps out and flve defective; and between 
January 5th and 19th, 44 gas lamps out and six defective ; in the 
same period 179 electric lamps out and 12 defective. On the night 
of January 4th 16 src lamp globes were broken, and on January 11th 
95 gas lamps were broken. Acts such as tbe latter appear to be the 
- result of deliberate malice. | 


TRAMWAY AND RAILWAY NOTES. 


Argentine Republic. — The Capelitas Mining Co., 
which is extensively engaged in copper mining, is putting in a 
modern plant, including electrical motors and an aerial railway 
operated by electricity. 


Batley.—Our Dewsbury correspondent writes :—Major 
Druitt, R. E., Board of Trade Inspector, conducted an inquiry on 
Friday last at the British Electric Traction Co.s depót at 
Liversedge, into the accident which occurred on the Batley section 
of the tramways on the 16th inst. A chr jumped the metals in 
Thorncliffe Road and dashed through a garden wall. The car was 
considerably damaged, and several of the passengers were more or 
less seriously injured. Major Druitt, who was accompanied by 
representatives of the Traction Co., the Westinghouse Co., and the 
Batley Corporation, inspected the lines where the accident occurred, 
and also tested the car. The inquiry was conducted in camera, but 
we learn that no fault was found with the metals, which were con- 
structed by the Batley Corporation and leased to the company. It 
is also stated that both the car and brakes were in perfect order, 
and the suggestion is that the accident can only be attributed to 
carelessness on the part of the driver. 


Birmingham.—There was a complete stoppage of the 
traffic on the Aston Road route on 26th inst. for 14 hours, caused by 
the breaking of a suspension arm supporting trolley wire in Bteel- 
house Lane. The wire did not give way. 


Bolton.—The Corporation Tramways Committee has 
resolved to have 35 cars fitted with the Phillipson lifeguard and 35 
with the Wilson Bennett lifeguard. 


Brighton.—The Tramways Committee have instructed 
the engineer to report on the advisability of connecting the east 
end of the town with the Old Steine by way of a tramway up 
St. James Street. ; 


Calais.—The Calais Tramways Co.’s application for an 
extension of the concession, and the conversion of lines to electrical 
traction, is still under consideration by the authorities at Paris. 


Dunedin, N.Z.—Mr. F. H. Chamberlain, engineer to she 
Christchurch Tramway Board, recently visited the town and 
obtained information regarding ita tramway! systems. There is 


between seven and eight miles of track laid down. All the cars are 
single-deckers. A system is shortly to b» laid down at Christchurch, 
and the same type of car has been decided upon. 


Electric Railways in Germany.—Reuter’s agent at 
Berlin says that, in the Reichstag on 26th inst., the question of fast 
electric railway travelling was raised. Herr Budge, Minister of 
Public Works, stated that the matter was still in its preliminary 
stage, and that, in connection with the project, the principles of 
suspension railways and monorail systems came under consideration. 
As regarded fast travelling of that nature, only the very first 
experiments had been made, and he could not accept the respon- 
sibility of authorising the use of such railways for travellers 
generally. It was also very far. from clear whether the scheme 
would be practicable for economic purposes. The trials would be 
continued with due caution. The experiments on the line between 
Berlin and Grosslichterfelde were giving very favourable results. 
Soon they would be able to witness practical experiments with 
the Electric City Railway in Hamburg. The Prussian Government 
would at the time take all possible advantage of the resulta of these 
trials. 


Electric Signalling on the L. & Y. Railway.— It is 
stated that the directors of the Lancashire and Yorkshire Railway 
have placed а contraot with the British Westinghouse Co. for a full 
installation of all electric” signalling on their main line between 
Manchester and Rochdale. In September last an installation of 
electro-pneumatic signalling was completed at the new passengor 
station of the railway company at Bolton. | 


French Railways.—The General Council. of the Hante- 
Vienne has decided upon the construction of a system of depart- 
mental railways to be worked electrically, and comprising the fol- 
lowing lines:—(1) From St. Mathieu to St. Sulpice; (2) from St. 
Julien to St. Sulpice; (3) from Chateauponsac to Buissiéres Poite- 
vine; (4) from Cieux to Nantiat; (5) from Limoges to Fymoutiers ; 
(6) from Richechousrt to La Naxon; (7) from St. Yirieix to St. 
Germain. The total length of the proposed system will be a matter 
of 411 km. The energy will be furnished by different waterfalls in 
the district. Propositions are invited for the concession of the 
construction and working of the provosed system. They should 
reach Le Conseil Général de la Haute-Vienne, France, not later than 
March 15th next. 


Glasgow.—The T.C. has withdrawn the proposed 
extensions of its tramway lines to Bevisden and Mengame; from 
Spier's Bridge to Barrhead ; and from Giffvoch to Whitcrays. 

The T.C. has decided not to extend the halfpenny fare distance 
meantime. 


Greenock.—Mr. J. A. Robertson, the burgh electrical 
engineer, has recently reported at length upon the effect of the 
arbitration award (ree Exec. Rev., November 20th, 1903) upon the 
finances of the electricity department. The most important ques- 
tion of all was that relating to the price to be paid by the tramways 
company for energy ia excess of the minimum of 500,000 units per 
annum. The report goes into the question of cost of production, 
and compares it with the price receivable under the award, and 
concludes thus :— 

“It is too early yet to estimaté with any degree of accuracy the 
effect of the award on the finances of the department for the two 
years from May 15th, 1903, to May 15th, 1905, at which date a 
revision of prices takes place. As the business of the electrical 
undertaking develops, due to the increased use of electricity by 
private consumers, the costs of production will naturally tend to 
decrease all round, and at the present time the works costs are sub- 
stantially lower than they were during either of the preceding 
years. It should be borne in mind, however, that the standing 
charges against traction supply hitherto have only provided for the 
redemption of the capital expended on the plant in the somewhat 
long period of 30 years. The wide variations in the tramway load 
throw an unusually severe strain on the generating engines and 
dynamos, and, in my opinion, it will be necessary at an early date, 
in addition to paying off the capital by means of a sinking fund, to 
make a liberal allowance for depreciation of theplant used for traction 
purposes. My opinion is, after the most careful consideration of all 
the circumstances, that even when due allowance is made for 
extension of business and decreased works costs, it will be quite 
impossible to show any profit as а result of supplying the tramway 
company with energy during the next two years, and I think that 


when tbe time comes for revision in 1905, every possible effort 


should be made to reverse & decision which has undoubtedly 
inflicted & serious injustice on the Corporation." 


Guildford.—The Light Railway Commissioners have 
granted the application of the West SurreyiLight Railway Co., for 
an order authorising the construction of an electric tramway from 
Guildford Junction Station to Pitch Place. 4 


Malifax.—The Tramways Committee is stated to have 
replied in the negative to a request from the legal representative of 
& wealthy syndicate asking if 1t is prepared to relinquish certain of 
the powers which it possesses with regard to the laying of tram 
lines from Halifax to Brighouse, the object of the syndicate being 
annarantlv to con et Halifax Wlland Rriohnnae and Huddersfield, 
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unit system, but in case of heavy traffic the multiple unit system 
will be adopted as the occasion demands, and the stations will be 
constructed of sufficient length to accommodate a train of six motor- 
cars. Each car will be capable of accommodating about 85 pas- 
sengers Passengers will enter at one side of the carriage and 
leave it from the other. A five minutes’ service will be established 
ordinarily, but at certain hours of the day a service will be given 
every 24 minutes. The promoters count upon an annual traffic of 
93 million passengers. 


Liverpool Electric Railway.—On Sunday several 
experimental runs were made from Formby to Southport on the 
new electric railway. The trials were perfectly satisfactory. 
Trials were made with several different trains on the Crossens 
section to Formby and vice versd, and these were also a great 
success. The permanent way is finished right through tbe entire 
length to Liverpool, but the delay in opening it is caused by the 
incomplete condition of the sub-stations at Seaforth and Sandhills. 


London.—Sr. Pancras.—The. B.C. has passed a reso- 
lution expressing the opinion that it is desirable tha: one system 
of tramway electrification shall be adopted throughout the borough, 
and requesting the L.C.O. to reconstruct the whole of the lines on 
the conduit system. | 


Manchester,—The receipts for last year in Manchester 
were £488,245; in Glasgow, £469,951; in Leeds, £230,400; in 
Salford, £160,578; in Bradford, £157,837. The Tramways Com- 
mittee takes a benevolent interest in the welfare of their employés. 
Under the patronage and with the help of the general manager, 
Mr. J. M. McElroy, a social and athletic society, membership of 
which ie open to all the 3,000 men employed by the Committee in 
various capacities, has been formed. The management is entrusted 
to а committee chosen by the drivers, guards and other workmen in 
the traffic department, and rooms are provided for the members’ 
convenience at the Queen's Road and Hyde Road depots. At the 
opening, which took place last week, Mr. Boyle, the chairman of the 
Committee, attended, and gave an address. 


Newcastle (Staffs.).— The Corporation having refused 
to sanction the construction of a double tramway line through 
certain main streets of the borough, by the Potteries Electric Trac- 
tion Co., unless the company first lay down a projected line between 
Trent Vale, one of the suburbs, and the town, the company’s 
manager, on Thursday last, waited upon the Corporation and offered 
to ran a service of automobiles, as an experiment, between Trent 
Vale and the town. The Corporation has asked the company, аза 
condition to its sanction of the double line, to run a regular service 
of automcbiles for a period of five years, at the end of which time, 
if they had proved remunerative, the company must either construct 
the tramway to Trent Vale, or continue to run the automobiles 
for afurther period of five years. The matter is to be brought 
before а meeting of the company’s directors next month. 


New South Wales.— The revenue from tramways during 
the quarter amounted to £207,667, as compared with 190 951 
during the December quarter of 1902. The expenditure amounted 
to £179,642, as compared with £167,915. 


Ossett.—The Corporation’s application for powers to 
construct an electric tramway within the borough, as part of the 
line from Ossett to Dewsbury, is to be opposed by the Great 
Northern Railway Co., the Yorkshire Electric Power Co., the 
Wakefield and District Light Railway Co., and by certain property 
owners, who consider that a tramway would cause their property 
to deteriorate in value. It is also contended that in some places 
the road is too narrow, but some of the objectors would be satisfied 
if the Corporation undertook to widen the thoroughfare. The 
Wakefield and District Light Railway Co, hold that the plans are 
too extravagant, and the Yorkshire Electric Power Co. point out 
that they have a station at Thornhill, and could supply Ossett 
with power, thus effecting a saving in the rates. 


Paris Metropolitan Railway.—In regard to the note : 


which appeared in this column last week, we are asked to state that 
an order for certain equipments bad been placed some time previous 
to the fire, and the order in question is merely a continuation of 
the old one, but with the stipulation that the original order shoul 

be altered to include the more recent modifications in the system 
The French Thomson-Houston Co. have just received a new orde 

from the Paris Metropolitan Railway for 100 complete equip 

ments on the system of train control in use on the Central 
London Railway, Great Northern and City, North- Eastern Rail- 
way, and Metropolitan and District Railway, which contract was 
given after investigation of all systems on the market. The order 
now placed is all for new equipment in addition to that heretofore 
in use or on order, and is the only additional equipment ordered by 


r- m 


TELEGRAPH AND TELEPHONE NOTES. 


Portsmouth Telephones.—The town clerk has received 
а letter from the L.G.B. in reference to the recent application of 
the Corporation to borrow £12,000 for ап extension of the system, 
while, acceding to the proposals for extension within the borough, 
the L.G.B. decline to sanction the borrowing of money for carrying 
the wires into the country districts on the ground that the probable 
financial return would not warrant the outlay. Sams for other 
purposes, including the laying of ducts in Lake Road (within the 
borough), have also been struck out, the net result being that the 
Corporation are authorised to borrow only £8,988 instead of £12,000 
asked for. Much of the money asked for has already been expended, 
including some upon extensions, which have been disallowed. The 
Telephone Committee will,it is understood, make a strong appeal 
to the L. G. B. to reconsider their decision. 


Telegraphie Interruptions and Repairs :— 


CABLES, 


Dominica-Martinique ee ee ee ee 
Bt. Lucia-Martinigue .. T eo ee 
Bt. Lucia-8t. Vinoen$ .. ee - oe , 
Trinidad-Demerara No. 1 ee ee ee m Aug. 37, 1901 ee 
8. Kitts-Anti a ee ee ee 
Mole 8t. Nicolas-Port-au-Prince os 
Cayenne-Pinheiro ee ee oe eo 


F e ^» 5. Feb 
New York-Hayti ee oe ee ее oe 


Anjer-Kalianda ee ee ee ee oe e Aug. 2, 1902 ee 

Reissa-Issa (Yemen)-Camaran ёа " e. Oct, 22, 1903 os 

'Tourane-Amoy .. s e" sd . Nov. 10, 1903 А 

Tarifa-Tangier .. .. dan. 18, 1904 
LANDLINES. 


Swakopmund-Windhuk (beyond Karibib) .. Jan. 20, 1904 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.— February 15th. 750-Kw. steam dynamo, 
electric pumps and pipework. See “ Official Notices to-day. 


Bedford.—February 9th. Switchboard for electricity 
works. See “ Official Notices " to-day. 


Bristol.— The Corporation is anxious to receive from 
manufacturers, particulars of their standard single-phase 11. T., and 
three-phase B. H. T. switch-gear. See “Official Notices Jan. 22nd. 


Canterbury.—February 8th. Four motor-driven pumps. 
Bee '' Official Notices " January 22nd. 


Chili.—June 28th. Tenders are being invited for the 
ublic electric lighting of the city of Punta Arenas (Straits of 
agelltn) which will be opened on June 28th next, at 2 p.m., in 

the offices of the Municipal Commissioners of that city. Fall 
particulars can be obtained on application to the Chilian Legation, 
29, Queen's Gate Terrace, S. W. 


Edinburgh.— February 22nd. Engine and dynamo of 
large size. See “Official Notices " January 22nd. 


Hammersmith.—F¥ebruary 10th. General stores for 
the electricity department. See Official Notices“ to-day. 


Hanley.— February 22nd.  500-Kw. steam or turbo- 
alternator, condensing plant, superheaters, &c, for the electricity 
works. See Official Notices to-day. | 


Hastings.—January 30th. Supply of alternating cur- 
rent motors on hire-purchase agreement. Вее Offisial Notices 
January 22nd. 


Hornsey.—February 8th. Two dryback boilers, smoke 


consuming apparatus, 100 and 300-Kw. steam dynamos, motor- 
generators. See Official Notices ” January 8th. 


Islington.—February 17th. 
hiring. See “ Official Notices” to-day. 


Islington.—February 24th. Conduits and mains. 
* Official Notices January 22nd. 


Kirkealdy.— February 1st. Seven motor-cars for the 
Corporation. Ses Official Notices January 22nd. 


L.C.C.—February 2nd. Tenders are being invited for 
roadwork and platelaying for the electrifying of certain tramways 
in South London. Particulars, &c., at the Engineer's Department, 
L. C. O. 


L. C. C.— February 9th. The Council is prepared to 
receive tenders for the supply and delivery of eight railway turn- 
tables, and for the erection of the same at the Council's generating 
station, Greenwich. Specification, &c. (£2), at the County Hall, 
Spring Gardens, B.W. 


(Continued. on page, 184.) 


Free wiring, and motor 


See 
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THE GREAT NORTHERN AND CITY ELECTRIC RAILWAY. 


(Continued from page 135.) 


To deal with the heavy traffic between the City and the 
suburbs, it is necessary to have a rapid and frequent service 
of trains; and as the stations are comparatively near 
together, it is essential to employ a high rate of acceleration 


to ensure a rapid service. Another requirement of the line 


is that the trains must be capable of operation in either 


direction and from either end, so that the time and space 


running. The trains, which will weigh about 200 tons 
when normally loaded, will have a seating capacity of 505 
passengers each, and will be composed of three motor-cars 
and four trailers, During the hours of light load the trains 
will be reduced to four cars, if necessary, retaining the three- 
minute service. 

The rails are laid to standard gauge on longitudinal 
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l Мовавлун-Ввгтізн THomson-Hovuston 800—1,200-E&w. GmNERBATING Set. 


required for the shunting of a locomotive at the crowded 
termini may be avoided. After & thorough consideration of 
the merits of the different systems, the Great Northern and 
City Railway Co. decided to equip their trains with the 
multiple-unit system of the British Thomson-Houston Co., 
Ltd., which is especially designed to fulfil the abcve require- 
menta. 

It is proposed to run a three-minute service of seven- 
coach trains; the single journey being completed in about 
133 minutes, including three intermediate stops of 20 
Seconds each. 

The trains will be worked on the shuttle principle at the 
termini, and it is intended to complete the double journey in 
80 minutes. With this service there will be 11 trains 


sleepers in the tunnels, while that part of the track which is 
in the open is of the standard type, with cross sleepere. The 
track and tunnels are arranged to allow of the existing 
Great Northern rolling stock running over the line, should 
extensions and a connection be made with that line, the 
tunnels being of ample size to take these coaches, even with 
the door open. | 

The power for operating the system is supplied from a 
single generating station located at Poole Street, New North 
Road, approximately a little over а mile north of Moorgate 
Street station. From this power station the current is fed 
direct to the collector rails. The length of line and the 
position of the generating station are such as to enable the 


system to be economically operated without feeding at any 
F 
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other points, while using a collector rail of convenient Martin steel, the shell being 46 in. thick, with end 
section. . 1c V plates 4 in. thick; the flues are made with Adamson 

As may be seen from the plan and section given оп p. 183, expansion joints, and there are two cross- tubes in 
each flue. The return tubes number 
138, 3} in. diameter outside. The grate 
area із 40 sq. ft., and the heating 
surface 1,890 sq. ft., giving an evapora- 
tive capacity of 11,200 lbs. of water 
per hour from and at 212? F. with 
coal of 18,500 B.Th.U. per Ib. 

It is worthy of note that boilers of the 
same type are used on two out of the 
three tube railways at present working 
in London—namely, the City and South 
London and the Waterloo and City 
undertakings. 

The whole of the boilers are fitted 
with Vicars mechanical stokers, driven 
by shafting in the ash tunnel beneath 
the floor TWO B. T. H. motors are 
provided to drive the shafting, and are 
so arranged that either motor alone 
can drive both lines of shafting. 

Coal is brought to the works in 
barges, from which it is lifted by an 
electric crane to an Avery weighing 
hopper in an iron tower on the wharf ; 
a coal-filler in the upper part of the 
tower delivers the coal toa Hunt gravity 
bucket conveyor, which is capable of 
handling 30 tons per hour. The con- 
veyor, which is driven by a B.T.H. 
motor, carries the coal up into bunkers 
of 800 tons capacity, whence it gravi- 
tates as required to the shoots feeding 
the hoppers of the mechanical stokers. 
The latter are not refilled until they are 
practically empty, and as each hopper 
is known to hold about 4 cwt. of coal, 
the number of refills affords a rough 
check upon the coal consumption. 

Beneath the stoking floor are hoppers, 
midway between the boilers, and receiving 
the ashes from both sides; the con- 
veyor travels beneath the hoppers on 
its return to the coal tower, and is used 
800—1,200-kw. B.T.H. RAILWAY GENERATOR. to remove the ashes at intervals to the 


consideravie ingenuity 
has been displayed in 
the arrangement of the 
necessary plant in the 
limited area available 
for the power house. 
The site adjoins the 
Regent’s Canal, from 
which circulating water 
will betaken, and will be 
returned to the Canal at 
a point 100 yards on 
the down lock side of 
the intake. 

In this generating 
station sufficient plant 
is installed to deal 
with the passenger 
lifts at Essex Road 
and Moorgate Street 
stations, and the light- 
ing of the system, as 
well as the pure trac- 
tion load. 

The steam is sup- 
plied by 10 “ Econo- 
mic" boilers made 
by Messrs. Davey, 
Paxman & Co., Ltd., 
of Colchester; each 
boiler is 14 ft. 6 in. View oF ENGINES FROM BWITCHBOARD GALLERY. 
long, and 9 ft. 9 in. 
in diameter, with two flues, each 3 ft. 2 in. in latter. Here they are stored in an ash bunker, which can 
diameter inside. The boiler is made of Siemens- be emptied by mears of shoots into barges. 
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The arrangement of the steam piping is of interest, on 
account of the confined space available; the main range 


forms a complete ring, which is horizontal in the boiler 


The softening process is automatically stopped and started 
as necessary, by means of a mechanical connection 
With the storage tank, во that a continuous supply 


WHEELER CONDENSERS. 


house and vertical in the engine room. A separate steam 
ring supplies the auxiliary plant and feed pumps. 

The products of combustion pass from the boilers into 
flues on either side of 
the boiler house, which 
convey them through 
two Green economisers, 
of 240 tubes each, to 
the chimney ; the latter 
i8 situated at about the 
centre of the site, and 
is 220 ft. high, 10 ft. 
ia diameter inside. 
Between the  econo- 
misers, and at the foot 
of the chimney shaft, 
there is à space which 
may be utilised here- 
after for  flue-fired 
superheaters. It will 
be noticed that the 
steam generating plant 
can be divided into 
halves, either of which 
can be used entirely 
independently of the 
other, and with equal 
efficiency. 

Water for boiler 
feeding is derived from 
the canal: an alter- 
native supply can be 
obtained from the City 
mains, through a large 
storage tank in con- 
nection with the latter. 
As the canal water is, 
to put it mildly, 
dirty, and varies in 
hardness—as also does the City supply—a  Desrumaux 
softener and purifier has been installed at the back of the 
boiler house, capable of treating 8,500 gallons per hour. 


of softened and purified water is 
obtained. In order to utilise the con- 
densed steam for boiler feed-water, a 
Masson-Scott plant has been provided, 
in which the oily water is first chemically 
treated and afterwards filtered, yielding 
a clear effluent, which is quite suitable 
for boiler feeding. Three vertical direct- 
acting duplex steam pumps are installed 
for the latter purpose, made by Messrs. F. 
Pearn & Co. The exhaust from these 
is led either into а Wheeler feed-water 
heater or into a Wheeler ** Admiralty " 
surface condenser combined with steam- 
driven air and circulating pumps. This 
condenser serves also for dealing with 
the exhaust steam from the auxiliary sets. 
The pumps, feed-water heater, апа 
auxiliary condenser are situated in a room 
adjoining the chimney shaft and close to 
one of the economisers. 

The scrapers of the economisers are 
driven by B.T.H. motors. 

Two three-throw vertical lift pumps of 
the Blake-Knowles type, driven by B.T.H. 
enclosed motors, deliver the water of 
condensation from the hot well to the oil 
separator. 

The engine room is lofty and well 
lighted from the roof and side walls, and 
is traversed by a 30-ton three-motor 
electric crane, made by Messrs. Booth 
and Bros., of Rodley, with B.T.H. motors, 
The switchboard is mounted on a gallery 
at one end of the room, commanding a 
view of the top platforms of all the engines, 


while at the other end there is a bay level with the outside 
ground level, and considerably below the engine-room floor. 
The main generating plant consists of four vertical cross- 


MAIN SWITCHBOARD. 


compound engines made by Messrs. John Masgrave & Sons, 
of Bolton, driving direct standard railway generators supplied 
by the British Thomson-Houston Co., Ltd., of Rugby. Each 
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set has a normal rating of 800 Kw., but is capable of taking 
а load of 1,200 Kw. for two hours at any time without over- 
heating, and a momentary load of 1,6C0 Kw. without injurious 
sparking. 

The engines are of massive construction, and are fitted 
with eight-armed fly-wheels, 19 ft. in diameter, and 
weighing 45 tons each, The valve-gear is of the Corliss 


Borner! FEED Puurs, &c. 


type, as designed by Messrs. Musgrave & Sons, with automatic 
cut-off gear on both cylinders. Forced lubrication to all 
parts is provided by means of duplicate plunger pumps on 
each bed-plate, and the crank chambers are enclosed. The 
cross-head is guided on one side only, with flat slides. The 
exhaust steam from the high-pressure cylinder passes through 


to join the exhaust pipe from the low-pressure cylinder, and 
suitable stop valves are provided, so that the high-pressure 


Coat CONVEYOR. 


engine can be used alone if necessary. Similarly, a con- 
nection is made from the high-pressure steam pipe through 
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Economic” BorLEBS WITH Vicars STOKmRS. 


a re-heater receiver, heated by live steam, before entering 


the low-pressure cylinder ; the connecting pipe is continued 


a'reducing, valve, to thejlow-pressure aamıssion, so that the 
low-pressure cylinder can be used alone in ‘case of need. 
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pound wound to give 525 volta at no load, and 575 volta 
at full load; they consist of heavy cast-iron frames, 
each carrying 14 poles, with laminated pole faces, and 
drum-wound armatures, with ample provision for ventilation, 
keyed on the main shaft. 

The generating sets are fixed very close together, on 
account of the limitations of the site. Near each engine 
is a Wheeler Admiralty " condenser, with its own steam- 
driven air and circulating pumps; each condenser has a 
cooling surface of 2,400 eq. ft., and is capable of maintaining 
@ vacuum of 26 in. of mercury when dealing with 2,200 lbs. 
of steam per hour. The equalising switches for the series 
winding of the generators are mounted on pedestals near the 
respective machines. 

The auxiliary generating sets are two in number, and are 
fixed in a small room off the main engine room. Each set 
consists of a Peache engine, made by Messrs. Davey, 
Paxman & Co. coupled to a British Thomson-Houston 
generator, running at 375 r.p.m., and rated at 120 Kw. 


The engines are of the three-crank single-acting tandem 


compound type, with cylinders 11 and 15 in. in diameter, 
and 10 in. stroke, and are rated at 170 в.н.р. normal fall 
load, and up to 262 B.H.P. on overload. The generators are 
of the compound-wound six-pole type, giving the same 
pressure as the main generators, and are capable of carrying 
an overload of 50 per cent. for two hours. They are 
intended to supply energy for lighting and power in the 
power station, and in the railway stations, and to be run 
when the load is too small to call for the large generators. 

The main switchboard is of the standard B.T.H. type, 
consisting of 16 panels; four of these are for the main 
generators, four for the feeders, two for the auxiliary 
generators, and three each for auxiliary power and lighting 
purposes. 

The panels are fitted with B.T.H. circuit-breakers of the 
M.K. and M.L. magnetic blow-ont types, and measuring 
instruments of the Thomson astatic illuminated dial and 
feeder types. The switches are of the usual chopper type, 
with spring break. Provision is made for separating the 
auxiliary bus-bars entirely from the main bus-bars when 
running the trains, so that the power station, railway station 
and tunnel lighting will be supplied from a rource entirely 
independent of the power supply to the trains. Separate 
paper-insulated and lead-covered cables are used for traction, 
lighting and lifts; these run from the switchboard along 
the outside of the boiler-house wall, and then down a special 
cable shaft into the tunnel. 


(To be continued.) 


CONTRACTS OPEN. 


(Continued from page 178.) 


Manchester.—March Ist. The Manchester Dock and 
Warehouse Extension Co. wants tenders for 25 electric hoists and 
10 electric fixed cranes. See Official Notices to-day. 


May-Oatway Installations. — The May-Oatway Fire 
Appliances, Ltd., invites tenders for installations of its system at 
Govan and Dundee. See Official Notices” January 22nd. 


May-Oatway Installations.—February 2rd. Tenders 
for wiring certain installations on this system at Glasgow. See 
„Official Notiees to-day. 

Rochdale.—. January 30th. Electric lighting alterations 
at the Workhouse. See “Offi sial Notices January 15th. 


South Shields.—March 12th. The Corporation invites 
offers for the lease of certain tramways. See Official Notices“ 
January 15th. 


Spain.— February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra province) See 
Contracts Open December 18th. 


Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, &c. 


Stock port.— February 4th. 
'" Official Notices to- day. 


Sunderland.—Tebruary 26th. Crane and battery. See 
" Officia] Notices" to-day. 


Swindon.— February 15th. Electric wiring of a school. 
Bee “Official Notices to-day. 


Fuel economiser. See 


West Ham.—February 11th. Stores, cable, recording 
wattmeters, cut-out boxes, transformers, incandescent lamps, and 
coal for the electricity department. Вее Official Notices 
January 22nd. 


— — — — — — ——— — 


OLOSED 


Brighton.—The Town Council received the following 
tenders for the supply of the materials for the Dyke Road tram- 
ways :— 

Srcetion l.— STEEL Pol. ES. 


John Spencer, Ltd. - oe 4931 F. Bird & Co. .. £98° 
Stewarts & Lloyd.. 2s - 969 | Wilsons & Union TubeCo. . . 1,002 
Dick, Kerr & Co. .. > js 980 

Together with several others. The Council decided to accept the 
tender of Messrs. Stewarts & Lloyd. 


SECTION #.—TROLLEY WIRE. 


F. Smith & Co T . £325 W. F. Dennis & Co. £320 
H. D. Boret ae € ee 828 Brit. Ins. and Helsby Cables. 330 
G. Schultz & Co... ES M 330 St. Helens Cable Co. B32 


Together with several othere. The Council decided to A the 
tender of Messrs. F. Smith & Co. 


SECTION 3. — BASES AND SLCTION PILLARS, 


Rowland Carr & o .. £318 G. Hill & Co. oe T S £351 
W. Lucy & Co. is s 813 Dick, Kerr & Co. ә е 351 
J. Needham & Bons oe .. 830 J. Spencer & Co.. as an 351 


Together with several others. The Council decided to accept the 
tender of Messrs. Rowland Carr & Co. 


SECTION 4.—CasT Inox FITTINGS. 


J. Needham & Sons... .. £42 6. Hill & Co. 58 % . #53 
R. W. Blackwell & Co. 44 Dick, Kerr & Co. des ‘iy 53 
J. Monk Vs 47 Rowland Carr & Co. ss 58 
Railway & Gen. Eng. Co. 5% 51 


Together with several others. The Council decided to accept the 
tender of Messrs. Needham & Sons. 


SECTION 5.— Poin BRACKETS. 


Dick, Kerr & Co. . : .. . £178 G. Hill & Co. 5 os as £253 
R. W. Blackwell & Co. ee 193 J. Russell & Sons a га 265 
J. Bpencer.. oe ee oe 2:6 B. C. Barton ee oe ee 28. 


Together with several others, The Council decided to accept the 
tender of Messrs. Dick, Kerr & Co. 


i SECTION G.— LINE FITTINGS. 


W. Wood & Co. .. T .. £97 Brit. Ins. and Helsby Cables. £102 
Dick, Kerr & Со... em A T. H. Heywood .. Уе 102 
S. Dixon & Bon .. | Brit. Elec. Equipment Co. ix 110 
Estler Bros. 101 


Together with several others. The Council decided to accept the 
tender of Messrs. W. Wood & Co. 


SECTION 7, —SbPAN WIRE. 
F. Smith & Co. .. A ate £15 Adams Bros. "S b ns £16 
W. F. Dennis & Co. ie uis 16 Reed & Sons v» 1 t 17 


Together with several others. The Council decided to accept the 
tender of Messrs. Smith & Co. 


RECTION 8. —SWITCHHOARDS, 


W, Wood & Co. a .. £88 J. G. Statter & Co. Vs .. 458 
W. J. Fryer & Co. E xz 41 Estler Bros. £A PME T 58 
S. Dixon & Bons. d ВР 45 G. Hill Со. ed "S 62 


Together with several others. The Council decided to accept the 
tender of Messrs. W. Wood & Co. 


SECTION 9,— FEEDER. CABLER, 


Brit. Ins. and Helsby Cables.. £8,209 Callender's Cable and Con- 

Sit mens Bros. & Со. .. .. 8,389 struction Co. .. Р .. £8,194 
Western Electric Со. .. ee 3,418 Johnson & Phillips es 92,556 
W. F. Dennis & Co. ss .. 8,456 | St. Helens Cable Co „ 3,549 
Henley's Teleg. Works Co. .. 8,483 W. T. Glover & Co, "s eo 3,607 


The Council decided to accept the tender of the British Insulated 
a^d Helsby Cables Co. 


SECTION 10,- Bonus. 


G. Hill & Co. và 25 .. 4524 Es'ler Rron. . £08 
W. F. Dennis Х Co. is 235 British Electric Equipment Co. 685 
R. W. Blackwell & Co. a 080 


The Council decided to accept the tender of Messers. R. W. 
Blackwell & Co. 


SEcrtoN 11.—Woop Brocxs. 
The Aome Wood Flooring Co., Ltd., London (accepted) .. £7,100 


SECTION 12.~-GHANITE БЕТТЕК. 
Messrs. Brooks, Ltd., London (accepted) .. an m а 4615 


Battersea.— The Lighting Committee of the B. C. has 
placed an order with the British Thomson-Houston Co. for 200 pre- 
payment meters. The same Committee recommends the acceptauce, 
at £2,327, of the tender of Messrs. Graham, Morton, Ltd., for coal - 
conveying plant for its generating station. 


Felling-on-Tyne.— The U.D.C. has resolved to apply 
to the L.G.B. for a loan for the construction of a 6-cell dust 
destructor and buildings. Messrs. Heenan & Froude have secured 
the contract for this, amounting to approximately £8,699, the con- 
sulting engineers being Messrs. Handcock & Dykes. 


France.—The French Post and Telegraph authorities 
have just given out contracta for a quantity of paper-ineulated tele- 
phone cable, as follows :—La Socié é des Cables Electriques, Lyons. 
25 kilometres of cable having 28 pairs of conductors; La Socié:é 
Alsacienne des Constructions Mecaniques, of Belfort, 15 kilometres 
ditto, with 56 pairs of conductors; M. Grammont, of Pont de 
Cheruy (I:ére), 15 kilometres ditto, 15 kilometres with 14 pairs of 
conductors and 10 kilometres with 21 pairs of conductors. 
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Rirkcaldy.—The Electricity Pepe recently gave 
out a contract fora Browett & Lindley Laurence, Scott 480-K w. 
generating set at £2,619. 


London.— The following tenders have been received by 


the London County Council for the supply of four 3,000-xw. three- 


phase generators for the power station at Greenwich :— 


Name. Prioe. Remarks. 
£ 
Siemens Bros. & Co., 23,885 


Not to specification, 
Siemens Schuckert Works, Berlin Do. £ do. 


International Electrical Engineer- 


8 
$ 


ing Co., London and Liége . 28485 Requires auxiliary heavy fly - wheel. 
General Electric Co. (1490); Ltd. 24,879 3 Do. ы do: s 
Witting, Eborall & Co .  .. 99,800 Design considered unsatisfactory. 
Electric . Co. .. 29.600 Acceptance recommended. 
Bruce Peebles & Co. 80,558 em 
Brush Electrical Engineering Co. 32,872 — 
British Westinghouse Co. .. 84,885 = 
Dick, Kerr & Co. .. 86,000 = 
Richardsons, Westgarth & Co. 89,342 = 


Netley.—The War Office have placed the order for the 
storage battery of 115 cells required for the electric lighting of the 
POM Victoria Hospital, Netley, with ihe Hart Accumulator 59 " 


ak 


Southend.—The T.C. has accepted the tender of Mr. 


J. C. Flaxman, for the extensions to the car-shed at the tramway 
depót, a£ £2,647. 


Walthamstow.—The U.D.C. received the following 
tenders for tramways :— 


2 E! s 1 Š о » ad 

Perma. Electrio verhe 

Contractor, nent way Раве Cables. To. 

£ 4 £ £ 

W. Griffiths & co. 59,914 — 7,221 9,740 
J. A. Ewart . . 58,627 — — = 

Henley's (accepted for A, C, D). .. 57,700 21, 7,948 10,883 
G. Law ee ee es 81,058 == E s 

R. W. "Blackwell & Co. г 64,042 — — 9,522 

W. Manders 59.629 — — 9,522 
Aeme Wood Flooring Co. .. ) 68,994 — — == 
A. Fasey & Son Р . 67,994 — — ins 
Bruce Peebles & Co. — 90,861 —- — 
Lancashire ашо & Motor Co., Ltd. — 32,055 = = 
Johnson & Phillipa. РЕ — 21,700 6,825 — 

F. Suter & Co. ae fer B) xx © — 90,&85 1,256 9,048 
Mather & Platt РА V — 21.919 = Pes 
Electric 55 Co. А — 21,921 — — 
W. T. Glover & Co.. s vx — — 8.101 <= 
Siemens Bros. & Co., Ba o = — 7,127 P 
Western Electric Co. ih. Yeo. чёт — — 7,148 = 
Dh Helent Cable Co. s es — — 1,616 — 

. Hill RH 2 = — 10,798 
Bruch оса Engineering со. — — — 9.510 
British Thomson- Houston Co. y — — — 9,231 
Callender's Cable Co. А . 89,567 — 7,089 11,189 
J. G. White & Co., Ltd. ee ee ee 59, s 7,339 9,446 

Ditto. — 21,990 — Em 
National Electric Construction Co. 22,221 — 18,178 
Dick, Kerr & Co., Ltd. is | 57,700 — 7,848 10,5 
Torque E. E. Co. А — 2, — "x. 
Macartney, McElroy & Co. 55,010 — 7,659 10,245 
British Insulated & Helsby Cables, Ltd. — -— 6,947 9,945 
W. Underwood NE 60,476 — 7,959 11,092 
International E.E. Co. >. 82 — 20,620 — = 
Engineer's Estimates as ne .. 75,693 25,000 18,480 15, 890 


Woolwich.—The War Office authorities have placed 
with Messrs. Reavell & Co., Ltd., of Ipswich, an order for a 250-c f. 
electrically-driven air compressor, of their special direct coupléd 
type, for Woolwich Arsenal. 


, 


FORTHCOMING EVENTS. 


Friday, January 29th.—At 8 p.m. Institution of Civil Engineers 
(Students). Metallurgy as Applied in Engineering," 
by Mr. A. P. Head. 


At 8 p.m. Institution of Mechanical Engineers. Discus- 
sion to be resumed on “ Sixth Report to the Alloys 
Research Committee on ths Heat Treatment and 
Steel,” by the late Sir Wm. C. Roberts-Austen, com- 
pleted by Prof. Wm. Gowland. 


Saturday, January 30th.—At 8 p.m. Bohemian concert of the 
Electrical Engineers R. E. Vols., at headquarters, 
Regency Street, S. W. 


Taesday, February 2nd.— At 8 p.m. Faraday Society. Meeting at 
I. E. E. Papers on Notes on Aluminium Welding,“ 
by Mr. S. Oowper-Coles, and Some Applications of 
the Theory of Electrolysis to the Separation of Metals 
from one Another," by Mr. A. Hollard. 


At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester). Mr. W. Chilton on “Steam Turbines.” 


At 6 p.m. London Electrical Contractors“ Association. 
Meeting at Holborn Restaurant. On the Rights and 
Liabilities of Electrical Contractors under the Elec- 
„„ other Acts,“ by Mr. R. Tweedy 

mi 


Wednesday, February 3rd.—At 8 p.m. Society of Arts. 
Cars for Public Service,“ by Mr. T. Clarkson. 


At 2.30 p.m. Institution of Civil Engineers. Students 
^ . visit to Plumstead Electricity and Destructor Station. 
Thursday, February 4th.—At 8 p.m. Civil and Mechanical Engi- 
neers’ Society. ‘General Nctes ou the London 
Traffic Problem,” by Mr. J. F. G. Reynolds. 
At 8.30 p.m. Röntgen Society. Discussion on Pro- 
duction of Photographic Reversal ию the Action 
of various Radiations.” 
Friday, February 5th.—At 8 p.m. Junior Institution of Engineers. 
" Producer Gas Power for Factories, Cold Stores, and 
Freezing Works,” by Mr. H. Williams. 
Saturday, February 6th. — Institution of Electrical Engineers 
(Glasgow). Annual Smoking Concert at Grand Hotel. 
At 7.30 p.m. Glasgow Technical College Scientific Society. 
Twelfth Anniversary Dinner. 


“Steam 


ee 


< NOTES. 


=e 


. A Visit to the Crossley Gas Engine Works.— In a 
recent issue the announcement was briefly made that Messrs. 
Crossley Bros., Ltd., the well-known gas engine builders, had taken 
up the construction of petrol motors and motor-cars, On Friday 
last week a small party of pressmen were invited to Openshaw, 
Manchester, to ingpect the first motor-car turned out, and also to 
go over these large works. Needless to say, the car in question, 
while following what may be termed standard lines, is of the highest 
grade of construction. The motor is of the four-cylinder vertical 
type, nominally rated at 22-H. p., bat developing 30 B H. p. at 
1000 rpm. As this is practically the first occasion on 
which the Press has been invited to the Crossley Works, 
a few particulara of the extent of the enterprise and its 
operations may be of interest. The works cover an area of between 
10 and 12 acres, and give employment to from 1,200 to 1,400 men. 
The foundries turn out about 180 tons of steel and iron castings per 
week in addition to 3 tons of brass and gun-metal. The forge 
department produces about 15 tons of crauke and 4 tons of small 
forgings per working week. The weekly output of gas engines, 
ranging from the smallest size up to 700 E. P., is 80, or at the rate of one 
every 45 minutes. No less than 800 engines are always in course of 
construction, while & stock of 20J finished engines is usually kept 
on hand. The works are driven by a large number of gas engines, 
aggregating 1,000 н.р. ; they work with producer gas, the cost of fuel 
working out at the low rate of 08d. per B.N.P. per hour. The 
progress of the Crossley works is shown by the fact, that whilst in 
1894, the output amounted to 21,600 B. K P., last year a total of 
48, 900 B. I. P. was attained. During dhe last seven years £80,000 has 
been spent in extensions and in replacing old machinery with 
modern tools, while a further expenditure of £30,000 in a similar 
direction is in contemplation. As the writer passed through the 
works, he noted a 25-н.Р. gas engine and dynamo mounted on a 
common baseplate intended for the L. & N. W. Ry. Co, for 
use at Bt. Helens Junction, and a number of engines for Russia. 
Considerable interest was displayed in s 700-н.р. engine shown in 
operation; this has two cylinders set on each side of the central 
crankehaft, the cylinders being 32 in. diameter x 30 in. stroke, the 
normal speed being 140 r.p.m. This isthe largest engine во far turned 
out by Messrs. Crossley; it is one of four they have on order for 
shipment to the United States. The capacity of the works was 
also indicated to the visitors by the casting of the half of a 30-ton 
fly- wheel, an operation which was successfully carried through. 


London County Council.—At the meeting on Tuesday, 
it was decided to advance £2,883 to the Stepney Borough Council 
for electric lighting purposes. 

The Parliamentary Committee announced that it had been found 
necessary to deposit a memorial complaining of non-compliance 
with Standing Orders in the case of the London United Tramways 
(Railways) Bill, which seeks to connect the company's systems north 
and south of the Thames, апа to establish а direct communication 
between these tramways апа the Metropolitan District Railway at 
Hammersmith Broadway. The connection is proposed to be 
effected by means of a line, the greater portion of which will be in 
London, to be constructed partly in tube under the river, partly in 
tunnel, and for a short distance on the surface. The route 
is in part under the County Council's authorised line from Hammer- 
smith Broadway to the northern end of Hammersmith Bridge, and 
the proposed railway would be connected with а tramway which is 
purchasable by the Council in 1909. In the opinion of the Com- 
mittee the lines appeared to ba tramways or tramroade, and the 
Bill required the consent of the Council ав the local authority to 
its introduction, and in these circumetances the memorial had been 
lodged. 

Approval was given to plans submitted by the Bermondsey 
Borough Council for the erection of additions to the generating 
station in Spa Road. 


Municipal and County Club.—Sir Francis J. S. 
Hopwood, K.C.B., C.M.G. (Permanent Secretary to the Board of 
Trade), will be the guest of the evening at a house dinner and 
smoking concert, to be held on Monday, February 8th, at 7.30 p.m. 
Mr. Laurance Gomme, F. S. A. (Clerk to the London Couaty Council) 
will preside, 
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The Treatment of Cancer by Physico-Therapeutics. 
—The following conclusions were stated in a paper sent to the 
National Academy of Medicine by Dr. J. A. Rivière, of Paris:— · 

1. Our practice in physico-therapeutics, dating from our communi- 
cation to the International Congress of Medical Electrology and 
Radiology (Physico-Therapeutical Treatment of Malignant Tumours) 
for the cure of neoplasms, must be regarded, by modern medicine, as 
а very useful method for effecting the diminution of the tumours, 
the relief of the painful symptoms, and the disappearance of the 
ganglionic congestions. 

2. The physico-therapeutical method is the only one to be used iu 
the case of certain neoplasms that either cannot be operated upon, or 
that are doomed to be rapidly reproduced ; in vegetating ulcerous and 
terebrating forme, and cases of epithelioma ; in cases of sarcoma snd 
carcinoma reappearing after surgical intervention. 

3. We employ, in preference, radio-therapeutics, static currants, 
and currents of high frequency, without neglecting the ordinary 
physico-therapeutic methods (static baths, d’Arsonvalisation, &c.), 
and also calomel and quinine administered internally to encourage 
eliminations and the neutralisation of neoplastic elements, which 
are set in motion by the local treatment, and tend to return to the 
circulation. 

4. The most striking effccts of our physico-therapeutical treat- 
ment are: the disappearance of swellings, congestions and indura- 
tions, the cessation of darting and other pains, the rapid and 
complete cicatrisation of the rodent ulcer, the subsidence and 
shrivelling up of the spreading off-shoots ; lastly, the complete dis- 
appearance of cachexia and wasting, and the return to a good 
general condition of health. 

5. Although operations are frequently successfal in the cure of 
re-appearing tumours, it is preferable to treat neoplasms by this 
method when they first appear. Radio-therapeutics will always act 
upon the whole of the diseased area, for histology shows that the 
neoplasm always extends further than the apparent seat of injury. 

6. Notwithstanding the well-known rapid improvement (the 
subsidence of pain, the contraction of the foci, the checking of 
adeno-pathic proliferations), it is indispensable that treatment by 
physical methods should be persevered in, especially as regards 
the continuation of the methods for improving the diathesis 
generally. 

I7. We think we are jastified in asserting before this Society that 
the treatment of malignant growths has entered upon a new phase, 
in virtue of the modern physico-therapeutic methods. The facility, 
simplicity, painlessness and promptitude of our modes of treatment, 
the wonderful uniformity of the results obtained, the complete 
recovery of the functions involved, all give to physico-therapeutics 
an incontestable curative value, both as regards the number of cures 
and the reality of the improvement obtained in cases (both new 
and recurring) that had seemed beyond the resources of medical art. 


Carbide Factories in Italy.—The Societa Italiana del 
Carburo di Calcio, of Rome, which is the owner of the carbide works 
at Terni, has recently opened another factory of 5,000 H. p., at 
Sebenico, in Dalmatia, the energy being derived from a power 
station situated on a fall on the River Kerka about 7:5 miles 
distant. The same company is also the proprietor of a generating 
station of some 7,000 н.р. at Javuza on the left bank of the Kerka, 
where the plant is divided into two units of 3,500 н.р. each. 
About 5,000 tons of calcium carbide are being made annually at 
Javuza. Work bas also been started at Manojlavac, where another 
factory is eventually to be erected. The River Kerka has four 
waterfalls, at  Boljan, Manojlavac, Бовріак, and Milijacka 
respectively, from which the Italian company hopes to obtain 
25,000 HP, во that in about two years’ time it will be able to 
produce over 30,000 tons of carbide per annum. The capital 
invested in these enterprises is stated to be 8 million lire. 


Electric Motor Vehicles on the Continent.—The 
Electrischer Kraftwagenbetrieb mit Oberleitung fur da Versche- 
dethal Gesellschaft is the name of a company which bas been 
formed at Piletein to establish and work a service of electric motor 
vehicles, taking their current from overhead conductors, between 
Kirchveischede and Grevenbrück, Germany. 

Application has been made to the authorities of the Canton of 
Ticino for a concession to establish and work a public service of 
eerie motor vehicles between Locarno and Gravellona, Switzor- 


Illuminating Power of Gas.—lIt is announced that the 
President of the Board of Trade has appointed the following 
gentlemen, viz :— 

Lord Rayleigh, F.R.8. (Chairman), 

Bir William de W. Abney, КСВ, F. R. S., 
Dr. Robert Farquharson, M. P., 

Mr. William King, 

Mr. J. Fletcher Moulton, K. C., M. P., 
to be a committee to inquire and report as to the statutory require - 
ments relating to the illuminating power and purity of gas supplied 
by the metropolitan gas companies, and as to the methods now 
adopted for testing the same, and whether any alteration is desirable 
in such requirements or methods, and, if so, whether апу con- 
sequential alteration should be made in the standard price of gas. 
Mr. Herbert C. Honey, of the Board of Trade, has been appointed 
secretary to the committee. 


Lectures.—At the Dundee Institute of Engineers on 
14th inst, Mr. Harry Richardson, the city electrical engineer, of 
Dandee, lectured on the use of electricity for lighting and power. 

At the Camera Club on Monday night, Dr. George W. Rodman 
delivered an important lecture on Photography of Some Elec- 
trical Discharges.” 


Tramway Accident Claim.—In the King’s Bench 
Division on Tuesday Mr. Justice Grantham and a special jury 
awarded Mr. Phillips and his wife £2,500 damages and £430 
expenses against the London General Omnibus Co. and the London 
United Tramways Co. Plaintiffs were riding оп a ‘bus at 
Chiswick when it was run into by an electric tramcar and over- 
turned, апа plaintiffs sustained severe injuries. 


Röntgen Rays and Tumouts.— The Comptes Rendus, 
January llth, has а note by M. de Courmelle on radiotherspy as a 
means of diagnostic and therapeutic in certain fibromes. It is 
believed that certain abdominal tumours, notably fibromes, may 
degenerate into carcinomes, and he applied X rays to two patients 
suffering from fibromes, who did not wish to undergo an operation. 
Their aspect made him suppose that a malignant tumour might 
result in future. His experience of the treatment by the Roatgen 
rays, while he does not allow it to draw him into premature concla- 
sione, makes him think that they may b» useful in cases of painful 
tumours when an operation is feared. The patients were aged 47 and 
41 years. One had a very large tumour on the stomach, the other а 
tumour as big азап egg. The rays were applied for 15 minutes at 
a distance of 20 om. from the skin. The tube was of the kind 
known as “hard,” and the spark 30 cm. long. А plate 
ef aluminium connected to earth was interposed between the 
tumour and the tube. After each application the patients felt 
contractions in the morbid region, and the tumours gradually 
softened and lessened. After 27 applications the patient with the 
larger tumour, which is now small, has recovered his health. The 
other tumour, big as an egg, has resisted more, but whilst the former 
ease had applications every day for 10 days, then thrice а week, the 
latter had them thrice a week all tbe time. Still, it bas diminished 
to half its size, and the patient's general state of health is now 
good. 


I. E. E. (Birmingham).—Members of this section visited 
the West Bromwich electricity works, Black Lane, on Wednesday, 
January 27th. 


Sir Frederick Bramwell's Will.—The estate of the 
late Sir Frederick Bramwell is valued at £109,798, including £91,956 
net personality. 


Northampton Institute.—Lord Kelvin will present the 
certificates and prizes at the Annual Prize Distribution and Con- 
versazione on February 26th next. 


Appointment Vacant.—Shift engineer for the Stret- 
ford Electricity Works (383.). 


London Electrical Contractors’ Association.—We 
are informed that the paper by Mr. Tweedy Smith, announced in 
our “ Forthcoming Events " to-day, promises to create considerable 
interest, as he has unearthed numerous instances of supply 
companies making demands in which they are unjustified. Supply 
companies' engineers are invited to attend. 


A Triumph of Intellect.—According to the Berlin 
correspondent of the Evening Standard (21st iust.) :—'' The general 
management of the Swiss Federal Railways has under consideration 
а new form of electric heating for locomotives, in which there is 
said to be no waste of thermic euergy, such ав occurs when a coal 
furnace is used. The alterations required in ordinary locomotives 
Would include the reconstruction of the boiler and the substitution 
of the electric heating apparatus for firebox and boiler tubes. The 
electric current is obtained from a running trolley, the only extra 
appliances on the driver's stand plate being switches for controlling 
the current. The main advantage claimed for the electro-thermic 
method is the trifling cost of reconstruction, the easy instruction of 
the drivers, and the retention of existing methods of heating the cars, 
applying breaks (sic), &c." 

We are utterly at a loss to adequately express our appreciation of 
this beautiful invention. So simple, yet so perfect! 


Personal.—Mr. Percy P. Gutteridge, accountant for the 
Mid-Yorkshire Tramways (now being operated by Messrs. J. G. 
White & Co., Ltd., of London), has been appointed chief clerk to 
the City of Gloucester light railways. Mr. Gutteridge has acted as 
accountant for Mesers. J. G. White & Co., Ltd., on several of their 
tramway undertakings, including the Shipley sections of the Mid- 
Yorkshire tramways, Wolverhampton district, Dudley, Stourbridge, 
&c., and has a wide experience of tramway work generally. 

Saventy-two applications have been received by Warrington T.C. 
for the post of tramways manager. The commencing salary is £120 
а year, rising by increments of £10 to £150. Those selected to 
appear before the Electricity and Tramways Committee are:—Mr. 
T. Tate, Shipley; Mr. J. Telfer, Rotherham; Mr. C. Womersley, 
Huddersfield ; and Mr. J. Worrall, New Brighton. 

We ате informed that Mr. E. Rotter, A. M. I. C. K., of 47, Victoria 
Street, Westminster, and Pearl Buildings, Portsmouth, has taken 
into partnership Mr. T. Harison Jones. The firm will in future be 
known as " Rotter & Jones" Mr. Harison Jones has had large 
experience in tramways, mining and power work in America. 

We understand that Mr. T. L. Boyden, who has been for more 
than nine years chief of the continuous-current dynamo department 
of the Electric Construction Co., Ltd., of Wolverhampton, has 
accepted the position of general manager to the Lister Electric 
Manufacturing Co. Mr. Boyden is taking up his duties forthwith. 

We regret to learn that Mr. W. G. McMillan, the secretary of the 
Institution of Electrical Eagineers, is suffering from an attack of 
pleurisy. 
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E. E. R. E. Volunteers.—Unveiling a Memorial Tablet. 


—On Wednesday evening last, the ceremony of unveiling a 
memorial tablet to the electrical volunteers who gave their lives for 
their country in the South African war was solemnly performed at 
the headquarters of the corpe. Amongst those present were Col. 
Pitt, R.E., the officer commanding the corps, Major Crompton, 
Major Erskine, Mr. R. Kaye Gray (President I. E. E), and other 
distinguished gentlemen. Major Crompton briefly introduced 
Col. Pitt, who said that they met there with mingled 
feelings of pride and regret. Though their comrades had 
died of disease—the greatest enemy of the soldier—the 
corps had һа more than its full stare of hard fighting, 
and was especially distinguished at Leeuw Spruit, where the men 
fought as well as the best. The corps had to go before the army 
and perform difficult and dangerous duties, on which the success of 
the army might depend, апа always acquitted itself with great 
credit. The men were so successful that detachment after detach- 
ment had to be sent out, and a larger proportion of the corps went 
to the front than in the case of any other volunteer corps. Of all 
sappers, the Electrical Volunteers were the handiest—they could 
tackle any engineering work whatever. Col. Pitt regretted that 
Dr. John Hopkinson had not lived to see the success of the 
movement which he bad inaugurated. Col. Pitt then briefly 
sketched the record of the detachments which went ont, numbering 
319 men in all, and referred to the distinctions gained. 

The tablet was then unveiled, while the Volunteers presented 
arms, and the Last Post" was sounded. Major Erekine after- 
wards thanked Col. Pitt for attending as officer commandirg, and 
Col. Pitt briefly responded. The tablet bore the following 
inscription :— | 

. The Electrical Engineers. 
In Memory of 


2nd Corporal A. Holdaway, 
Sapper E. C. Short, . 

5» F. C. Weakley, 

» E. J. West, 

„ F. Kelly-White, 

„ C. H. Richardson, 

„ 8. Foxcroft, 

» J. P. Allen. 


Who Died on Active Service, 
South Africa, 
1900—1901— 1902. 

Glasgow Section of the I. E. E.— On Saturday. the 13tb, 
an extraordinary meeting of the section will be held in Edinburgh, 
detailed announcements of which will be made later. The after- 
noon will be spent by the members visiting the new works of 


Messrs. Bruce Peebles & Co., and in the evening а paper will be 
read by Mr. Georgi upon '' Coal-Cutting Machinery," &c. 


THE CENTRAL STATION ENGINEER. 


No fewer than 69 applications were received for the post of general 
manager of the Bolton Corporation Tramways, and on January 20th 
the Tramways Committee selected Mr. A. A. Day, borough elec- 
trical engineer, for the post. Mr. C. C. Нотлвр was appointed 
traffic superintendent at а salary of £250 per annum. 

By the casting vote of the Mayor, Chester T.C. has increased the 
salary of the borough electrical engineer, Mr. F. THURSFIELD, to 

2550 a year, rising by £50 a year to £700. 

Tbe Electricity Department of the Harrogate Corporation held 
their second annual dinner on Friday evening, 22nd inst., Mr. G. 
Wilkinson, borough electrical engineer, presiding. The chairman 
proposed The Corporation of Harrogate," which was replied to by 
Mr. Councillor Davidson, the chairman of the Electric Light Com- 
mittee, in a very interesting and able manner. The toast of the 
Department was proposed by Mr. Councillor Davidson; and Mr. 
McLean of the Works staff, and Mr. Court of the town, replied. A 
smoking concert followed. 


NEW COMPANIES REGISTERED. 


— 


Armorduct Manufacturing Co., Ltd. (79,791)— This com- 
pany was registered on January 20th, with a capital of £10,000 in £6 shares, 
to acquire and take over as going concerns the business of electrical engineers, 
merchants, agents for and dealers in all kinds of electrícal apparatus, 
appliances and accetsories, &., now carried on dy W. Schmabl at London, 
Neweastle-on-Tyne, and elsewhere as Atkinson, Schmahl & Co." and the 
Armorduct Improved Electric Conduit Co.,“ and to carry on the same and 
the business of electricians, mechanical engineers, producers, workers, and 
suppliers of electricity, manufacturers of conduits, bare and insulated wires 
and cables, &c. The first subscribers (each with one share) are: — W. Schmahl. 
8, St. Nicholas Buildings, Newoastle-on-Tyne, electrical merchant; Mrs. I. 
Schmabl, 12, Edwards Road, Whitley Bay; R. Burdis, 43, St. Aidans Street, 
Gateshead, clerk; Mrs. L. Robson, 9, Akenside Terrace, Newcastle-on- Tyne; 
Mrs. E. Robson, Dane Cottage, Chilham, Kent; A. G. Robson, 8, Eldon Square, 
Newcastle-on-Tyne, electrical merchant; and F. Emley, Mosley Chambers, 59, 
Mosley Street, Newcastle-on-Tyne, solicitor. No initial public issue. The 
number of directors is not to be less than two nor more than five; the first are 
W. Schmahl, A. Lynen and A. G. Robson; qualification, £1,000; remuneration 
(except governing director), two guineas per meeting; W. Schmahl is 
governing director, and may retain office for 80 years; remuneration, £:00 per 
annum and 10 per cent. of the net profits. Registered office, 6, Farringdon 
Avenue, B.C, 


Brecknell, Munro & Rogers, Ltd. (79,765).—This company 
was registered on Art 18th, with a capital of 280,000 in 2,000 preference 
shares of 25 each and 20,000 or shares of £1 each, to acquire the business 
Of electrical and mechanical engineers, founders and brass-finishers, now 


carried on at Thrissell Street and Jacob Street, 8t. Philip, both in Bristol, as 
Brecknell, Munro_& Rogers, to adopt four agreements—(1) with H. Brecknell, 
E. M. Munro, and H. I. Rogers, (2) with H. Brecknell, (8) with E. M. Munro, and 
(4) with H. I. Rogers—and to carry on the said business and that of manu- 
facturers of agricultural implements and other machinery, tool maters, mill - 
wrights, machinists, iron and steel converters, smiths, wood-workers, builders, 

intera, metallurgists. elect:icians, water supply engineers, gas makers, &c. 

he first subscribers are:—H. Becknell, Thrissell Street, Bristol, founder and 
engineer, one preference share; E. M. Munro, Thrissell Street, Bristol, 
founder and engineer, one preference share; H. I. Rogers, Thrissell Street, 
Bristol, foupder and engineer, one preference share; F. Brecknell, 
330, Fishponds Road, Bristol, foundry manager, one ordinary share; A. Н. 
Trotman, Torquay Villa. Whitehall Road, Bristol, accountant, one ordinary 
share; W. 8. A Brown, 49, Com Street, Bristol, solicitor; and W. Н, Brown, 
49, Corn Street, Bristol, solicitor, one ordinary share. No initial public ієвое. 
The number of directors is not to be less than three nor more than five; the 
first are Н. Brecknell, E. M. Munro and H. I. Rogers (joint maraging 
directors); qualification, £500; remuneration as fixed by the company. 
Registered office, Thrissell Street, Bristol. 


ELECTRIC TRAMWAY ACCOUNTS. 


Ws give herewith a comparison of the work- 
Sunderland and ing results of the Sunderland and Birkenhead 


Birkenhead tramway undertakings, both of. which reflect 
Municipal credit on their management. . 
Tramways. The northern borough is the more prosperous 


and populous, and with its shorter mileage 

obtains receipts above the average per car-mile. - 
Birkenhead, however, has an advantage in the matter of work- 

ing expenses per car-mile, the smaller item for energy derived from 


its own power station largely contributing to this result. The 


borough possesses two tramways power stations, having capacities 
of 300 and 1,175 Kw. respectively, while at Sunderland energy is 
purchased from the lighting department. 

In both undertakings & considerable net balance remains after 


meeting financial obligations. 


In the case of Sunderland, Mr. H. England occupied the position 
of general manager during the period under review; while at 
Birkenhead Mr. A. R. Fearnley occupied а similar position. ! 


GENERAL STATEMENT. 


— — — — — 


— , Sunderland. Birkenhead. 
F FFF 
For 12 months ending March 31, 1903 — 
Length of route a КР г | 9:92 miles | 13:52 mile; 
Total length of track 1848 miles 23 53 miles 
Number of cars in use ids 64 60 
Car-miles run ... ae e e. | 1,270,957 . 1,279,087 
Passengers carried per annum 13,987,121 10,390,985 
Capital expended to date £258,451 £346,058 
Traffic receipts sas 5 459,142 451,078 
Total ú s s ; £59,930 £52,876 
Working expenses jae is £34,066 £30,367 
Gross profit аз 985 425,864 £22 509 
Income per car-mile ... jns к? 11°31d. 9 90d. 
Working expenses per car-mile ... 6:43d. 5:694. 
Interest & sinking fund per car-mil 3 80d.“ 3:541. 
Total expenses per car-mile... si 10:23d. 9:23d. 
Profit or loss per car-mile 1:084. '674. 
Cost of energy per car-mile .. | 21d. | 116d. 
Average fare per passenger... 1034 | 124. 
Revenue per mile of route ... M | 45,993 £3,917 
Expenditure per mile of route £3,406 22, 250 
Total units used 4 1,335,660 1 1,953,095 
Units used per car-mile  ... ss 1:05 1:53 
| P'ron'tage of working ex’es to reczipts | 57% | 57 о, 
О — 7 7 *»Indudesalsodepreciaion. =O 
PROFIT STATEMENT. | 
Sunderland. Birkenhead. 
To interest on loans dis 4. £7,820 £10,869 
To sinking fund and depreciation 
account ... гай aT iis 12,311 *8.042 
To balance... is "n ai 5,733 3,598 
Gross profit... £25,864 £22,509 


* Binking fund only. 


After meeting financial charges, the balances were disposed of as 
follows :—In the case of Sunderland, £5,000 was carried forward in 
aid of the rates, and the balance divided between the Accident and 
Ooronation fund accounts, and legal and Parliamentary expense. 
The Birkenhead balance was carried to the renewals account, which 
now amounis to £7,113. 


E 


CITY NOTES. 


City and South London Railway Co. 


Tux directors’ report for the half-year ending December 31st, 1903, 
to be submitted to the meeting on February 2nd showa that the 
receipts from all sources amounted to 476,811, and the cost of 


\ 
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working to £30,984, leaving а profit of £39,527. Including the 
balance brought forward, the net revenue account shows an aggre- 
gate total of £41,027. After making provision for the debenture 
stock interest, and the transfer to the renewal fund of £1,500, a 
balance remains available for dividend of £28,296. The directors 
recommend that the full dividend of 5 per cent per annum be paid 
on the preference stocks, 1891, 1896 and 1901, and that a dividend 
at the rate of 2 per cent. per annum be paid upon the consolidated 
ordinary stock for half-year, leaving a balance of £746 to be carried 
forward. The following table shows the course of business duriug 
the past 43 years:— 


Number of passengers Receipts Dividend per cent. 
{exclusive of season (including per annum on 
ticket holders), season tickets), ordinary stock, 
December 81st, 1899 8,442,942 £26,198 14 
June 50th, 1900 4,169,717 83,608 1 
December Bist, 1900 5,018,842 44,716 1 
June 30th, 1901 5,831,786 51.014 15 
December 81st, 1901 7,01 8,812 59,735 2 
June 30th, 1902 9,192,170 16,844 8 
December 31st, 1902 9,877,169 82,131 84 
June POth, 1908 9,511,450 18,855 9i 
December 31st, 1908 8,711,062 72,296 9 


Тһе totals since the opening of the iud are :— Passengers, 117,080,281; receipts, 
Railway opened for traffic December 18th, 1890. 
Extension to Moorgate opened February 25th, 1000. 
Extension to Clapham Common opened June 3rd, 1900. 
Extension to Islington opened November 17th, 1901. 

The directors express regret that the receipts during the half- 
year show so considerable a decrease as compared with the corre- 
sponding period last year, but it must be borne in mind the receipts 
during that period were abnormally increased owing to the inter- 
ruption of the tramways while under re-construction for electric 
working, and also to the increased traffic due to the ceremonies in 
connection with the Coronation. Apart from these sources of 
revenue, the general traffic of the line has been maintained, and is 
slowly but steadily recovering from the competition of the electric 
tramways. It has been found necessary to reduce the fares over 
some portion of the line; also to popularise the issue of season 
tickets both by reducing their cost and issuing them for shorter 
periods. The company expects to benefit from the opening of the 
Great Northern and City Railway in February. The negotiations 
are proceeding with the various railways interested as to the nature 
of the works and other arrangements in connection with the exten- 
sion to King’s Cross, Bt. Pancras and Euston. When these are 
settled, the directors will-have to consider the best mode and the 
most opportune time for raising the necessary capital. 


Great Northern and City Railway. 


Тнв report for the half-year ended December 31st, 1903, states that 
the railway between Moorgate Street and Finsbury Park is now 
practically completed, and for some time past a service of trains has 
been running experimentally almost daily. The line will be opened 
for public traffic between those two poirte when the necessary 
certificate from the Board of Trade has been obtained. The under- 
ground work for the new station at Highbury is well advanced, and 
the extension from Moorgate Street to the Bank at Lothbury will 
be proceeded with as soon as possible. The sanction of the pro- 
prietors will be aeked for a Bill in the next session of Parliament, 
which merely seeks for an extension of time for the completion of 
а small portion of the line at tbe south end of Moorgate Street 
Station. А train will be in readiness at Moorgate Street Station 
to convey shareholders attending the meeting to Finsbury Park 
Btation апа back. 


Blackpool and Fleetwood Tramroad Co. 
Tue balf-yearly report showa that the balance, after providing for 


debenture interest, is £10,677, and the directors recommend a divi- | 


dend at the rate of 9 per cent. per annum, which will absorb £6,750, 
to write off £1,500 to depreciation reserve, place £500 to a special 
reserve account, and carry forward a balance of £1,927. During the 
half-year 1,469,964 passengers were carried, and the receipts from 
all Sources amounted to £21,404. 


Marconi International Marine Communication Co. 


THE report for the year ended June 30th last bas only just been 
issued, and it is to be presented at the meeting on 2nd prox. It 
states that the chief efforts of the board have been directed towards 
obtaining a permanent basis for profitable business in the future, 
and a very considerable further extension of the operations of the 
company bas resulied. "This extension has been principally in con- 
nection with the equipment of further ships, the coast stations 
mentioned as available for communication in last year's report 
having served for a great part of this increased shipping traffic. 
Preparations have, however, been made for а wireless serviceon new 
routes other than the Atlantic, and to this end nine new coast stations 
have already been equipped, and there are on order 14 farther coast 
Btatione, The opening of these stations will, it is thought, result im 
profitable contracts with lines of ships voyaging on these routes. 
In particular, is mentioned а contract now practically concluded, 
relating to the equipment of a whole fleet taking the Mediterranean 
route. Other important ship contracts are in negotiation. The 
stations which have been erected, or are in course of erection, by 
this company and its associated companies, which include, also 
Lloyd’s stations, over which this company has exclusive rights for 
wireless telegraph purposes for 14 years from September 26th, 1901, 


number 54. An arrangement has recently been made with Reuter’s 
News Agency for,theregular transmission through the company's 
stations to vessels fitted with the Marconi system of Press tele- 
grams. Even at the present time the company is deriving а con- 
siderable profit from this business, although the range of transmis- 
sion has been limited. When the latest and highly successful 
results obtained by Mr. Marconi in his long-distance experiments 
are applied to coast stations, and a daily wireless news service can 
be maintained throughout the Atlantic voyage, this branch of its 
business will, it is confidently anticipated, prove a very large 
source of revenue. An agreement has recently been concluded with 
the Government of Newfoundland for the installation of & number 
of stations on the coasts of Newfoundland and Labrador, which will 
be begun in the spring. These stations will be available for ships 
equipped with the Marconi apparatus. Mr. Marconi has been 
basily engaged throughout the year in perfecting apparatus for long- 

istance communications, and for the purpose of testing improve- 
ments in the apparatus and as a demonstration to independent 
persons of its capabilities, in his voyage across the Atlantic in 
August on board the Lucania, and in a voyage of H.M.B. Duncan to 
Gibraltar in October, messages were transmitted to the ships 
throughout their passages. The profit and lose account shows a 
debit for the year of £14,960. | 


Manx Electrie Railway Co. 


Tux report of the directors from August 18th, 1902, to September 
30th, 1903, shows that the gross receipts amounted to £41,300, and the 
gross expenditure to £20,435, making the net earnings £20,865. The 
following had to be deducted :—Debenture interest and interest on 
mortgage, £8,863; profit earned before incorporation, placed to 
capital account, £4,005 ; preference dividend, 54 per cent., £4,732 ; 
leaving a balance of £3,266 to be carried forward. The accounts 
cover & period of one year and six weeks. The gross takings during 
the extra six weeks in August and September, 1902, were £9,605, 
which, in the ordinary course, would have been credited to a 
separate year. Profits, however, earned during the period ante- 
cedent to the incorporation of the company, t.c., from August 18th 
to November 12th, 1902, may not in any case be treated as revenue, 
and have accordingly been placed to the credit of capital account. 
The balance of £3,266 the directors propose to carry forward. 
Daring the past year new worke have been undertaken upon capital 
account, the tots] expenditure upon which will amount to £49,239 
7e. 2d., made up as follows :— 

New plant and equipment " £14,398 15 8 


New retaining wall and permanent way at Bulgham Bay 3.333 7 0 
Purchase Dhoon Quarry .. à ia а s - 1,508 4 6 


£19,239 7 2 


— 


The directors desire to point out that hardly any ad vantage has yet 
been actually gained from this expenditure, the works having been 
barely completed at the end of the summer season; but next year, 
the increased power and rolling et ck, and more economical working 
may be expected to yield a satisfactory return upon the outlay. 

The company bas 224 miles of line, and the milea run during the 
above period were :— Passengers, 448,632 ; goods, 39,237. 

The auditors point out in their certificate that no provision has 
been made for depreciation of plant, machinery, or other property. 


A general meeting of the sbarebolders of this company was held 
on Tuesday, at the offices, 78, Cornhill, Mr. Ernest Schenk presiding 
in the absence thrcugh indisposition of the chairman, Mr. A. G. 
Kitching. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the period covered by the accounts embraced one year and six 
weeks. The gross receipts had amounted to £41,300, and the gross 
expenditure to £20,434, leaving a net profit of £20,865. As that 
was the first year’s working, he thought they would look upon it as 
highly satisfactory, inasmuch as the working expenses for the period 
were a trifle under 50 per cent, He felt bound, however, to point 
out that the extra six weeks covered a very good season of the year 
—the autumn, during which their traffics were high, and one could 
hardly expect the expenses always to work out quite as low pro- 
portionately as they had last year. They proposed to allocate the 
balance as follows:—£8,862 to debenture interest and mortgage; 
£4,731 10s. to pay 54 per cent. interest on the preference shares ; 
£4,005 having been earned before the date of the incorporation 
of the company, they were not allowed to distribute it in dividends, 
and it had been placed to capital account, which left a balance of 
£3,265, which they proposed to carry forward. That balance, he 
would point out, was equal to about 34 per cent. on the ordinary 
shares. During the year they had undertaken works on capital 
account involving expenditure amounting to just under £50,000. The 
bulk of that money would be spent in plant and equipment. At 
the end of December last the capital account stood at £104,900, and 
it was very unlikely that they would issue any further substantial 
amount of capital unless they undertook developments or extensions 
which were not at present under consideration. They had, how- 
ever, overdrawn the account by about £5,000, which they were 
setting right by a further issue of debenture stock. He would 
remind them that the line was taken over by the company in con- 
sequence of the liquidation of Dumbell’s Bank, and not quite so 
much had been spent upon it as they had expended since it came 
into their hands. It was satisfactory to note that the total 
capitalisation, including the new expenditure, was actually less 
than the original cost of the line, and inasmuch as the track was 
almost entirely freehold, and where not so, they had perpetual run ning 
powers; that they had undoubtedly the best route in the island, and 
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were quite safe from competition of any kind ; they might be quite 
satisfied that they had a valuable property, likely to increase in 
value as years went on. They had erected large power works at 
Laxey, where they would get increased power at a lower cost of 
production. They had provided accommodation for general goods 


and cattle traffic, and they believed they could secure a very con- 


siderable amount of such traffic. Generally, their prospects were 
most favourable. Of course, the success of their company depended 
upon the popularity of the island asa holiday resort, and the new 
Governor, Lord Raglan. was doing everything he could to further 
popularise the Isle of Man in that respect. i 

Mr. BERNARD E. GREENWELL seconded the motion, and the repo 
was adopted. : 


Eastern Telegraph Co. 


Тне report for the half-year ended September 30th states that the 
revenue amounted to £565,703, from which are deducted £168,233 for 
the ordinary expenses and £48,004 for expenditure relating to 
repairs and renewals of cables, depreciation of spare cable, sundry 
differences in exchange, and income-tax payable abroad, leaving a 
balance of £349,466, to which is added £5,031 brought forward. 
‘After making provision for income-tax payable in England, interest 
on loan from Eastern and South African Telegraph Co, Ltd, 
interest on mortgage debenture stock, and for two quarterly divi- 
dends on the preference stock, which in all absorb £94,630, there 
remains a balance of £259,867, frum which is sll»cated £7,000 to 
the reserve fund for maintenance ships, £120,000 to the general 
reserve fund, and £100,000 to meet the two interim dividends of 
1} per cent. each on the ordinary stock for the quarters ended June 
30th and September 30th respectively, the balance of £32,867 being 
carried forward. ч 


Sir J. Wornrz Barry presided at the meeting held on Wednesday 
at River Plate House. He said that the gross revenue for the halt- 
year amounted to £566,000, or a decresse'of £17,000. The decrease in 
the net receipts for messages was £35,500, but this was reduced to a 
total decrease of only £17,000 by various per contra items. The 
reduction in the message receipts was principally in the Cape Joint- 
Purse, the Australian and the China, Japan and Manila traffics, tbose 
branches alone showing a decrease of £63,000. Although the 
traffic with Australia showed a considerable falling off, due to the 
unfair and unstinted competition of the British Goverment Pacific 
cable, they were holding their ground as far as it was possible to 
do во under thesetadverse conditions. The Eastern Extension Co.'s 
revenue on this account was more seriously affected than that of 
this company. He still beld the view that the policy of establishing 
State-aided competition with a commercial undertaking was an 
unsound policy. It bad proved, in this case, unprofitable to the 
State, and a most serious, slmost fatal, discouragement to com- 
mercial cable enterprise. The establishment of this Government cable 
could only be justified on stragetic or imperial grounds, and not, as it 
had, in spite of promises to the contrary, become, as an active and un- 
fair competitor (supported by public moneys and the official support of 
the British апа Colonial Governments) with British commercial 
intereste. These interests should, in the speaker’s opinion, be con- 
sidered identical with the interests of the Empire and should nof 
be opposed with taxpayers’ money. It was surely an anomaly that 
they should be obliged to contend against British as well as foreign 
subsidised cables at а time when во much was being said as to the 
necessity of encouraging British and Colonial enterprise on account 
of foreign competition. The large deerease under the head of 
China, Japan and Manila (тез resulted principally from the open- 
ing of tbe Commercial Pacific cable and the large reduction made 
in tariff referred to at the general meeting in July last. As a part 
set-off against the above-mentioned decrease in traffic receipte, 
improvements appear in the Indian, Egyptian, and Turkish traffic, 
and a substantial increase in that for Aden, resulting from the very 
heavy Government and Press traflio arising out of the trouble in 
Somaliland. The grosgzrevenue this half-year included £15,300 for in- 
terest on reserve fund investments, against which, on the other side of 
the account, has been charged the interest on the loan from the Eastern 
and South African Telegraph Co., amounting to £13,100, making 
asmall difference in favour of revenue of £2,200. After explaining 
certain proposed alterations in the forms of arranging the accounts 
with respect to interest and reserve funds ‘appropriations, Sir Jobn 
said that the ordinary expenses for tbe half-year amounted to 
£168,000, or an increase of £11,000. Of this increase, £2,700 is in 
the general expenses in London, while the working expenses at 
stations have increased to the extent of £8,400. The principal 
increase was some £5,600 in salaries and wages, due to annual pro- 
motions aod to the fact that the staff on September 30th, 1903, 
numbered 84 more than at September 30th, 1902. The other items 
of expenditure, with two or three exceptions, showed small increases 
when compared with 1902, these being due to the extension of the 
system, and to the special contributions to some of the subsidiary 
reserve funds. The expenses attending maintenance of cables, 
including depreciation of spare cable, amounted to £47,500, against 
£77,000 in 1902, showing a most satisfactory decrease of £29,500. 
This was, however, an item over which the executive had little or no 
control, and the reduced expenditure was almost entirely due to the fact 
that a much smaller quantity of cable bad been expended than in the 
corresponding period of 1902, in addition to which the receipts 
arising from the hire of their ships to others for cable-repairing 
purposes showed an increase of £10,000 compared with 1902. The 
sum they had invested in other telegraph companies amounted to 
£1,461,277. Ав a result of the half-ycar's working, they were able, 
after providing for debenture interest and the usual quarterly 
dividends on the preference and ordinary stock, to carry £7,000 to 
maihfenance ships reserve, £120,000 to general reserve, and to carry 


forward & balance of nearly £33,000 to the next half-year, against 
about £22,000 carried forward in the corresponding period of 1902. 
During the half-year they bad repaid £100,000 to the Eastern end 
South African Teleyraph Co. on account of the loan, of which 
£660,000 was still outstanding, апа they bad applied а similar 
amount from the reserve fund to the reduction of the expenditure 
on account of new cables. Mr. A. R. Hardie, who had previously 
occupied the position of &ccountant to the company, had been 
appointed secretary in succession to Mr. George Draper, who had 
retired after long service. 

Sir J. D. PENDER seconded the adoption of the report, and it was 
carried. 


Charing Cross and Strand Electricity Supply 
Corporation. 


THE directors’ report for the year ended December 31st, 1903, says 
that they are again able to report satisfactory results of the year’s 
trading in both their West End and City areas of supply. 

The West End Undertakings.—Notwitbstanding the fact that 
several large premises to which supply has hitherto been given have 
been demolished in connection with the County Conncil and other 
improvements, the number of lamps added is 55,326, exceeding by 
nearly 21,000 lamps the number added in 1902. The total mains 
now laid amount to 221 miles. The revenue from sales of current 
for 1903 amount to £110,083. The balance of the net revenue 
account is £53,890. £14,000 was distributed as interim dividend 
at the rate of 8 per cent. for the balf-year ended June 30th, 1903. 
There remains a sum of £39,890, which the directors propose to deal 
with as follows:— ; 

Dividend on 43 per cent. preference shares apportioned to 
December let, 1903 x 2s T e .. £15,760 0 
Dividend at the rate of 12 per cent. for the half-year 
ended December 31st, 1903, on ordinary shares, making, ZU 
with the interim dividend paid in August, 1908, 10 per. 
cent. for the whole year.. us ae 5% Ся „ 21,0000 0 0 
And to carry forward sce ve vx T oe .. 8140 4 2 


£39,590 4 2 


City Undertaking.—The distributing station bnildings in Beech 
Street, Barbican, have been completed, and machinery is being 
installed there. The total mains now laid amount to 215 miles. 
There have, been connected up to the City mains during tbe past year 
91,384 additional 8 с.р. lamps, making, with 150,779 lamps oon- 
nected at December, 1902, a total of 242,113 lamps. The progress 
of the business has more than realised the expectation of the 
directors. The gross revenue from sales of current during the year 


amounted to 456, 086, or over 100 per cent. more than the gross 


revenue obtained in 1902. The net revenue account shows a 
rofit of £11,409. "The 44 per cent. preference dividend to 
ecember 318, 1903, guaranteed by the Corporation's West End 

undertakings has, been paid. 

The extension of the company’s business renders it necessary to 
increase its capital, and an extraordinary general meeting autho- 
rising this will be held at the conclusion of the annual meeting’ on 
Wednesday, February 3rd. m 
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Direct United States Cable Co. 


Мв. E. M. Unperpown, K. C., presided at Tuesday's meeting of 
this company, at Winchester House. He moved the adoption of the 
report abstracted in our last issue, and in regard to the figures there 
given he said that there was a falling off in the revenue, but that 
did not arise from anything peculiar to this company, it was due to 
the (general torpidity of business. Their traffüics were always an 
index to the activity of business, and they could not but expect 
thet a falling off of business would take place when the business 
which was generally transacted between this country and the United 
S:ates showed a reduction of from 10 to 12 per cent. They would 
hope that it should be only temporary, and take consolation from 
the fact that all their friends had suffered from the same reason. 
The working expenses had been practically the same. The cost of 
the heavy repairs to the main section of the cable had been put 
against the reserve fund, and they continued to make up that fund 
by the steady application of reasonable amounts. During the half 
year Mr. H. C. B. UnderJown (tbe speaker's son) had been on a visit 
to the company’s stations in the United States, Canada, and Nova 
Scotia, and found everything in perfect order. He had drawn up 
a valuable report on various matters of importance. After referring 
in а befitting manner to the loss sustained by the company in the 
death of Admiral Bir Henry Keppel—whose seat they did not 
propose to fill at present —the resolution was seconded by Bir James 
Pender. 

After а few questions had been answered the report was adopted 
and the meeting closed with the usual vote of thanks, 
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Dublin United Tramways Со, (1896), Ltd. 


Tum report for the half-year ended December 31st last, together 
with the accounts of the Dublin United (Old) and the Dublin 
Southern District Companies, states that the amount available for 
division ів £48,950, out of which dividend for the half-year are 
recommended at the rate of 6 per cent. per annum on the preference 
shares and at the rate of 6 per cent. perannum on the ordinary 
shares. A sum of £4,000 has been placed to credit of reserve fund, 
£2,000 to maintenance during the current half-year, and £1,000 to 
an accident insurance fund. 


Metropolitan Railway Co. | 


THE report for the half-year ended December 31at last, says that the 
receipts show an increase of £12,347, and the expenses a decrease 
of £1,197. The work of electrification is being proceeded with 
rapidly by the company’s engineering staff. The building of the 
power station at Neasden is practically completed and ready for 
the reception of the machinery, which is being conetructed at the 
works of the British Weetinghouse Electric and Manufacturing Co. 
The new reservoir adjoining the power station is filled, and the 
wells continue to show an ample supply of water. The building of 
the necessary sub-stations and the equipment of the permanent way 
are proceeding. A Bill is being introduced into Parliament in the 
coming session in which powers are sought to convert and consoli- 
date the company’s debenture and preference stocks, and to raise 
additional capital to the extent of £750,000, with the usual borrow- 
ing powers, mainly for the purpose of paying for the electrical 
equipment of the line. The passengers carried totalled 94,000,150, 
an increase of 4,125,317. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The directors recommend а dividend on the ordinary 
shares for the half-year ended December 318, 1903, at the ra'e of 
12 per cent. per annum, making, with the interim dividend already 
distributed, 10 per cent. for the year 1903. 


e 
South London Electric Supply Corporation.—The 
company reports having sold during the quarter ended Christmas 
last 2,009,230 units, realising £18,230. The figures for the corre- 
sponding quarter in 1902 were 379,167 units, realising £7,412. 


Central London Railway Co.—The dividend for the 
past half-year is at the rate of 4 per cent. per annum cn the 
ordinary, preferred and deferred stocks, the sam of £10,000 being 
placed to reserve and £20,060 carried forward. A year ago the 
dividends were the same, with £10,000 to reserve and £27,717 
carried forward. | 


South Wales Electrical Power Distribution Co.— 
An extraordinary meeting of this company was held at the offices 
of the company last Friday. A resolution was passed authorising 
the creation and issue of £50,000, part of the £250,C00 debenture 
stock which the company is empowered to issue under the provi- 
sions of their Act of 1900. 


Stock Exchange Notice.—The Committee has ordered 
the following to be officially quoted :—Kalgoorlie Electric Power 
and Lighting Corporation, Ltd.—150,000 6 per cent. cumulative 
preferred shares of £1 each, fully paid, Nos. 1 to 150,000. 


Prospectus.—The Brilish Electric Traction Co. is invit ing 
applications until tc-day of £250,000 43 per cent. second debenture 
stock at par. The issue is offered by the Electric and General 
Investment Co. The money is required for the general business of 
the company, which is engaged in actual constructional operations 
in London, and many provincial districts in connection with its 
numerous electric tramway and light railway systems. 


Liverpool Overhead Railway Co.—The accounts for 
the past half-year show an available balance of £10,882, and the 
directors have resolved to recommend payment of a divided at 
the rate of 5 per cent. per annum on the preference shares, and 14 
per cent. per annum on the ordinary shares, against 14 per cent. 
per annum on the ordinary shares for the corresponding pericd 
last year. Balance carried forward £4,132. 


Westminster Electric Supply Corporation. — The 
Board recommends a dividend at the rate of 14 per cent. per 
annum for the half-year ended December 31st, 1903, making, with 
the interim dividend, 144 per cent. for the year. 


STOCKS AND SHARES. 


Wednesday Evening. 
Here and there around the Stock Exchange markets may be found 
some of the members complaining less than usual about the sparse- 
ness of business. Not that there is any real revival, of coursc—the 


political horizon provides a very substantial damper to that—but 
investment orders on a somewhat better scale are quietly coming 
in, and the departments comprising electrical securities feel the 
benefit of such attention already. The awfully dramatic tragedy 
of Tuesday has, of course, influenced the markets not a whit, 
although only ‘some three years since the movements of certain 
West Australian shares governed by the hand of the dead financier 
used to indirectly affect—and powerfully affect—a wide range of 
stocks and shares far removed from their own immediate circle. 


Central Londen Railway Ordinary stock has risen sharply upon 
the declaration of 4 per cent. dividend on all three classes of Ordi- 
nary stocks. This distribution is in accordance with the final 
market estimate to which we referred last week. The dealers are 
short of stock, and there appear to be very few sellers about at the 
current quotation ; the Deferred stock naturally looks cheaper now 
that it carries an actually declared dividend of 4 points in its price, 
bringing it down to practically 884. The nominal price of 91—94 
isthe same as that quoted for Waterloo and City Stock. City and 
South London was but little affected by the issue of the report, 
which forms a useful homily upon the danger of taking shares in a 
company that in one brief period does remarkably well by reason 
of adventitious causes. The little City line did a fine business in 
1902, but as the report remarks, a good slice of the prosperity 
was due to the dislccation of road traffic caused by the 


: laying down of the County Council trams, to say nothing of the 


additional traffic brought by the Coronation. Now, the board's 
hopes are largely based upon the prospects of securing good results 
from the company’s extensions towards the north of London. 


Of the electricity supply shares, County of London Ordinary 
have improved à to 84 on the dividend outlook, while Charing Cross 
at 9 are unchanged now that the accustomed rate, making 10 per 
cent. for the year, is announced. The Preference shares, however, 
have hardened 53. Smithfields are à up at 34, and South Londons 
have added a similar fraction at 32, the former in tardy recognition 
of the advance of 14 per cent. in the dividend. The only declines 
in this section befell Edmundson Ordinary and Preference, due to 
the offer of £100,000 in £5 Preference shares of 6 per cent., which 
existing holders of both classes have the option of taking, pro rota, 
at £5 10s. per share. Manifestly the shareholders should not let 
this opportunity slip for acquiring the shares cheaply ; the fal] in 
the old is due to tie regular precautions taken by the market 
against sales by proprietors who want money wherewith to pay for 
their allotments of new Preferences. Metropolitans are nominally 
unchanged at 173. Blackheath and Greenwich maintain their last 
week's improvement, and the Preference are quoted at 14 middle. 
Kensington and Knightbridge Debenture supply almost the only 
change in the gilt-edged list by advancing a point to 103}. 

New issues are & good deal to the fore at the moment, and the 
Henley's Telegraph Works is raising more capital by the offer of 
5,000 Ordinary shares at £10 apiece, and 5,000 Preference at £5. 
The Ordinary are called about 10s. premium in the market, but 
should be worth considerably more, seeing that the old shares stand 
at 13%, a fall of 10s. on the week. After allowing for the advantages 
that the old will have for а few months over the others, the margin 
between the two sets is unreasonably wide, and is caused by share- 
holders being in & great hurry to realise what they would be much 
better advised to take up as an investment. Telegraph Con. 
structions are back again at 344, having lost their £1 rise of last 
week. Callenders slipped down to 11, a fall of 108, otherwise the 
miscellaneous tection is quiet. 


Lively bidding for the National Telephone varieties has left four 
of them slightly better. A dealer started bidding for them one 
morning, and took one issue after another in quick succession, his 
efforts being reflected in the enbanced prices. Anglo-American 
Ordinary and Preferred stocks have each gained a point; the 
Deferred at 8 is 1 to the good. Indo-Europeans are a pound 
harder; the shares seldom come to market, and a small inquiry 
suffices to put the price up. Of the Eastern descriptions, a 1 per 
cent. rise to 894 in Eastern 34 per cent. Preference is the only 
quotable alteration. The Marconi report makes interesting reading, 
апа the pioneer work still being done causes the addition to the 
debit balance to be no more than natural. The price of the shares is 
dullish at about 27e. 6d. 

Another offer of stock by the British Electric Traction Co., takes 
the shape of £250,000 44 per cent. Second Debenture stock at par. 
The issue is guaranteed by the Electric and General Investment Co. 
The prospectus explains that the expansion of the British Electric 
Traction's business necessitates the raising of more capital, and it 
also states that £2,897,380 worth of shares has been issued, not to 
mention £1,300,000 First Debenture stock. British Columbia 
Electric Deferred is being done at 793, and Brisbane Electric Firat 
Debenture changed hands the other day at 974. London United 
Preference are 114, and other traction shares are so steady as to call 
for no especial comment. 
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SHARE LIST OF ELECTRICAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


o E Dividends for the last ром ста 
NAMB. or Quotations | Ouotations = 
Issus, anes. years. Jan. 20th. | Jan. 97th, | 7820,81, 
1901. | 1909. 1908 Highest Lowes 

07,100 C ee ee ee eo ee 00 °з ee 98 —102 98 —102 ee ee 

25,000 Amason h 8 Nos. 1 to 26,000 эө ee ee 10 ee ve 8j 34— 5 8$ 8 
119,7001 Do. do. 5 96 Debe., ов. 1 to 1,960 Red. ө ee е 100 ee ee 70 — 80 ra m : — 8 

Anglo-American „„ quK Сю юш adis Stock | 6ls. | 60/6 49 — 52 50 — 53 961 : 
B. 108, 580 Do. 1o, 6 % Pret. ee ee ee ee е Btook 6 96 is 94 — 96 96 — 97 95 
7 8,106,580 po do. Dei eo °з ee ee ee Stock 2s. 1 T 74— 8 Кш 51 a 8 
44,000 Dons. Nos. 1 to 44,000 ee ee oe ee ee ee 5 5 6 e 4ž— 5l 4 i 
15,886,908 Qui repone 2 e 0. | $100 8 8 ; 175 —185 160 —190 T vs 
һә Gute лена Sterling 600 year 4 `% Deb, Stock Red. ao i% ej% . — is 8 — ^ э 901 
1381 рес) Santen 0% Pre . эе ee" ee ҮЕ ee eo ee 0 4% 43 16 — n 16 T к ee Ы 
DS do. 103 Qum. Prei. ae ae ee ee Б ee ee 7 = 84 N- 94 

80, 20. ubi [EJ ae ee ee ee 50 32 98 —101 98 —1 

60, 106 dr 90 | 3% | 3% 10 — 1 10 — 103 10; 

85,800 | Direct Te or MR Deb., within Nos, 1 to 1,900, Red, 100 » 98 —10 98 —101 

4,000,000 = 3 Btook | 7% | 7% 119 —124 ха | 119 —194 1213 1320 
1,966,665 "Do. ga Pet e. ee ee e 100 ° 87 — 90 xd 98 — 91 90 88 

800,000 Eastern xtension, ustralasia, an China ee е 2 — x t 
830,000} 4 % Deb. Stock е —109 106 —109 105 | 
800,000 | Eastern & South An Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 А oe 99 —1C2 99 —102 1002 
19000] di ТРЕ ы: Reg. Mort. Debs. (Mauritius Bub.) 1 $o 8,000 2 tix “+ p. uar" 99 19%, » 4 6% 

an 7 өө ee oe ee ee Ы zi 

180,043 Do. do. 6 G Pref. ee oe ee ee oe 10 18 — 13 1215 
186,000 | Great Northern Telegraph, o 10 |159% | 19496 94$— 954 94 — 25 

58,700 Halifax and Bermudas соле Cable, 96 1st Mort. Debe, 75 320 Nos. } 100 v 98 —101 98 —101 

17,000 Indo-E Telegraph ee ee ee 25 10 % 10% ee 87 "ee 410 К 88 ы 41 894 ee 
100,0003 | bondon P * Boe 8% Debs.” e «а -- | 100 v ss - 98 —102 100 —108 s as 
1,988,883 National n Pret. ee ee ee 100 Б % 6 oe 102 —101 102 —104 103} 10 
1,966,067 Do. 2% é. >з ws ..| 100 gs 44 . 77 — 80 78 — el 80 Te 
15,000 Do. do. 6 Caen iM Profi oe ee ee oe ee 10 6 6 9 18 — 14 184 — 14 14 ҘЫ 

16,000 ро. do. Н Cum. 2nd Pref. sv, гав 10 6 6 ee 18 — 14 — 14 

9,360,000 Do. do. Non- um. к. Pref., 1 to 260,000 "A b 5 5 ee 5 — бй 

000,000: ро. до. " Deb. 8tock Red. ee eo | Stock | 84 85 95 — 07 95 — 97 95 
600,000 Do. do. Deb. Stock Red. ee .. | 100 4 4 T 100 —102 100 —102 10! 

179,818 | Oriental Telephone an Elec. Мов, 1 to 171,004, fully paid Ue d» 1 6 6 ee $— 1 — 1 id] 

50,000 Do. do. лиш um. Pref. ee ee 1 ee ee ee 1 ES 13 1 т lg е е 
100,900: Pecibs and Europian Tel 49 паг, Debs., 1 to 1, 000 eo ee 100 oe ee ee 97 —100 97 —1C0 в е 

11,889 Reuter’s ee oe ee oe ee ee ee ee 8 b 96 29 =.. 64— 1% 64— 7i е е 

8,808 Submarine Cables Trust ee ae eo ee ee ee Cert. ee ee ee 118 —128 118 —128 e 
е Cum. Pret. Nos. ю ee ° ee ee oe 

179,9471 Do. do. 22855 А ee eo К ee Stock es oe ee 102 —105 109 — 106 eo 

15,609 West African Telegraph, Shares 10 ee 2% ee 5 — 6 5 — 6 е oe 
160,0002 | West Coast of . Due Reet „10 1, 500 guar. by Bras, Bub, Tel. 100 vs s we 96 — 98 95 — 98 si 
301,900 | Western W 201,980 oe ee T 10 1 96 7 96 - 112— 123 11— 12 13 1113 

, 000 Do. Deke. aud series, 1906 ee өе ec 100 oo ee oe 99 —102 99 —108 ee 
400,000 Do. do. á Deb. Stock Red, .. .. .. [100 oe ee ae 98 —101 98 —101 993 4 

88,821 West India and Panama Telegraph .. ee ee oe oe эе 10 ee ее ee i— è- > ы 

94,568 Do. do, do, 8 Cum. Ist Pref. ee [32 10 Фе did ee 6 DM 6 — 65 8 

4,669 Do. do. do. Cum. and Pref. ee 10 ee ee ee 44— oe ee 

80,0001 Do, do, do, Debs., Nos. 1 to 1,900 ee 100 oe ee ee 99 —102 xd 99 —108 101 ГТ] 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

36,000 | British Aluminium 7 Pret. ee ee - 10 ee ee oo 44— — oe - 
800,000% Do. do. 5 ist Mort. Deb, Brock Bed, ee ee ee Stock ee oe ee 87 — 91 ха ont 09 ee oe 
100,000 British Hlectrio Traction . ee ee ee ee @e 10 9 % bs 8 % eo 11 € 11 11 11 11 11,5, 
100,000 Do. do. $3; Gum. Pret. oe oe ee ee oe 10 ee ee oe 11 11 11 — 11 11 8 lig, 
600,000: Do. йо, 5 % Perpetual Debenture Stock .. — .. | Stock T 25 va 190 —198 . 190 —198 id А 
100,000 вакш ашы and По Саре T - ee ee oe 5 10% 110% 6 — 6 — 

100,000 Do. | do. 6 96 um. Pref. ee ee ee ve ee 5 ee ee ee 51— oe 

88800 Do. ui i 96 1st Mort. Deb. Red... ee ee ee P Nil ee ee 102 —107 102 —107 oe 0 

IJBrowett, Lindley [1] ee eo ee ee eo ee [EJ ee oe E ee ee 

60,000 1 Do. do. 6 % Cum. Pref. .. js sa Se 21 6 96 ie T 14/6 to 1 м МА Tí 
106,731 | Brush Electrical Engineering, Ord., 1 to 106,781 .. ee oe - 2 Nil Nil m 1 1 ee 
150,000 Do. do. Non · curn. Be Pret „ Gen тво 2 8% | 6% E 7 1 1 1 - ve 
195,000 Do. do. Perp. b. Btock oe ae @e Stock ee ee : — 100 97 — ee 
125, 0002 Do. do. Perp. 2nd Deb. Stock .. .. | Stook - - .. 15 — 80 15 — 80 T T 

85,000 | Callender's Cable Construction shares 3 Vs Pe © e 5 9096 15 "T 11 — 12 103— 11 114 118 

40,000 Do. do. b do. 6 % Cum. Prei. ee 5 ee ee ee ee .* 

90,000 Do. do, do, 1st Mort, Deb, Stock Red, Stock = sd ak 104 —108 104 —108 ee zs 

1,860,014 | Central London Railway, Ord. В Ee S^ га .. | Stock | 4 4 4 91 — 94 — 97 97 95) ` 
494,008 Do. do, 4 % Pret, Bk... Stock | 4 4 4 98 —101 98 —101 1003 
494,908 Do.. do. Def. do. Stock | 4 4 4% 91 — 94 91 — 94 

1,890,000 City and South London Railway oe ae ee ae ee ee Stock 2 8} 23% 49 = 62 49 = 52 513 49 
100,0001 | Do. 5 py 11,000 of * Debe. to 900 of 4100, and oe ee Ки M 9T —100 97 —100 SN i 

99,961 Nd s at AP theres, з to 00,961 5 Nil Nil we 0 — 0 — ee ee 

17,180 Do. do, 4 M 5 Nil | Nil v i— 1 i il » н 
844,058; ро. 4 % Deb, BiS 100 ee ee eo 72 — 77 72 — 77 784 72 
100, 0008 Do. do, 6% and b. took Prov, Gort ‘al pd. 100 22 8 + 76 — 81 76 — 81 E 2s 
112,100 но Construction, 1 to 112,1 oe e a 6% 6% »s 1 ц 1 14 1}; os 

81,990 de 7% Cum. Pret 1 $0 81,890 e e| 3 da © » 8o. 8 ' is 

кун Po. Регр. 1% Mort. Deb, Stock. . Stock A: " 97 —100 xd | 97 —100 n а 

25,000 General E.«oirls 00, ), 5 % Cum. Prem. I0 5% | 5% i 94— 10 94— 10 Vs Ka 
200,000 Do. 4 Mort. Deb. ee ee ee ee Btock т ee ae 95 — 98 95 — 98 ee . 

85,000 Henley к 8 W. T) "Telegraph \ Orks, VE oe ео [E ee ы or 20 % 20 % ee V 144 y — 16 143 183 

48,060 Do A Kors Deb. Btock ee ее Stockx ee ee * 108 -us 108 — 1142 oe ee 
(60,000 | India-Rubber, Gutta- Percha & Telegraph Works oe 2 10 10% |10% si 18 — 19 xd 18 — 19 183 аа 
00,0004 Do. do. do. 4 in Mort. Deb, 100. 72 ps T 100 —103 100 —108 - T 

87,500 Liverpool Overhead Railway, Ой... .. .. .. .. .. 10 14% | 18% ss 4i— 5 4— 5 : 

10,000 |t Do. do. Pref. 410 pal [110 i АХ i 10 — 103 10 — 104 

91,560 FCC e. жат ааг. oes 19 | 0% | 2 % D 84 — 87 83 — 86 85 834 
150,001 4 96 Deb. Bds., Nos. 1 $o 1,500 Red. 1900 | 100 oe » 100 —108 xd | 100 —108 

Waterloo & City Railway, Ord. tock ее ee ee ee ee 100 8 % 85% Ss 91 — 94 91 — 94 


і Quotations on Liverpool Stock Exobange. | t Unless otherwise stated all shares are fully paid. q From Manchester Share Lis. 


| m Bank rate of discount 4 per cent. (September 8rd. 19° 3). 
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SHARE LIST OF ELECTRICAL COMPANIES (connmued.— ELECTRICITY SUPPLY COMPANTES. 


Present ^ | Btook Dividends for the Closing Glosing Business done 
inane NAME, or C uote ions Quotations week ended 
: Share, 182% three years. Jan. 20th. Jen. 97th. | Jan. 27th, 1904. 
' 1 | 1901. | 1908. | 1X8. Highest.| Lowest 
. 100,000 . Blackheath and Greenwich Dist. Electric Light, Ord... ee ee 1 ‘we ee ee l т" 76 e 
100,000 «ч Ist Deb. Stock, Prov. Certs, — .. | 100 : 2: = 114 -117 114 —117 m es 
38088 Brompton & & Kensington Blectrío Light Sup., D "1 во 20,000 ns б 8% | 8% 10 = І 1 — 100 e di 
` 60,000 Dus aaa зан» Supply в |10% | 10% |10% = Mj— 92 8i 
10,000 do. PA Cum. Pref. .. b № ‚5 м z 6 HE 
40,000 ' City Undertaking ” Cum. Pref. .. 8 уз $a 2: 44— 5 4 5 44 
pom E ONIS А оа ee бшш | | М 
е upp ee ee ee ee eo Б 4 < J 8 
150000 Sd "M Е до. ы, рев Воск Red. xoc ce n Btock * a vs 105 a 15 d 
000 Do. con Sri i 1 05 40000 2 CE: * > Ж 13.— 14 18 — 14 oe 
400,000! Do. б Deb Stock, Bor! . (iss, at 115) all Pu. ds 2: $5 e 191 —196 191 —126 
800,000 Do. 2nd Deb. Stock, Prov. Certs., all paid | 100 " k “> 101 —104 101 —10t 
40,000 | County ot London & Brush Prov, Electric Li hting, . 1—40,000.. 10 4% | 4% Га 7 2 8— 9 
20.000 Do. do. do. 6 96 Pref., » 40,001—60,000. . 10 K ан E 11— 12 114— 123 
400, 000. Do. do. Deb. Віоск .. . Ve a ; aH js vi RN 107 —110 107 —110 103 
260,000 Го. до. md Deb. stock |... .. Stock 88 is н 99 —102 99 —102 ‹ 
50,000 | Edmundson's Electric Corporation, Ord. Shares PESCE 6 1% |7% s 6 — 643d 57— 61 | 6 . 
80,000 Do. do. 6 % Cum. Pref. .. eh сы Че, = к 6 — 52— 6i 65 5? 
^ 2855 Do. { Bigs = scit Ord Ist Mort. Deb. Stock .. | 100 e 0 И m 06 xd Е | = | ; us js 
7 крк + ал ntabridge 0 ee b 0 ee — шеш oe. e 
1855 d El 8 ly A ME снай Stock ee B * % ee Ou A ж zn ee oe 
0,000 Lon on ectric u Corpora bd oe ee ee ee ee ee i ey. oe 
49,840 Do Ji do. | 6 o5 Pref 5 oe oe oe 54— 6 5 6 oe oe 
250, 0003 do. 4 & 1st Mort. Deb. Stock Red | Stock us n » 97 —100 96 — 98 97 93 
100,000 . Electro = 1 to 200,000. за 10 64% | 72% je 17 — 18 17 — 18 114 n^ 
71,106 Do. do. 96 Cum. Pret. 1—71,106, £8 paid b т. р нЕ bg— 58 66— ^j (Of | - 
290,0004 Do. do. T ist Mort. Deb. Btook  .. .. 8 " EH $i 109 —118 109 —118 A * 
260,000: Do. Mort. Deb. Stock Red ee oe Stock oe ve os 96 — 98 96 — 98 . oe 
10,852 | Notting Hill Eleotric oP ightin g ee eee, Va VES 10 6 6 " 124— 18 16 m ea 
40,000 | Bt. James and Pall Mall Electric Light, Ora. b | 143 143 144% 144— i 14$— 1 is T 
90,000 Do. do. do. 7 Pret. 20, 081 © 40,080 B ее ee ee 8 —— 9 8 — 9 ee | ее 
150,000! Do. do. do. 84% Deb. Stock Red .. | 100 i» 59 E 88 —101 98 —101 а Š 
19,000 | Smithfield Markets Eleotrlo Supply, Ord. Ki. Dee 8 р 2% | 4% з — 85 81— uw z * 
50, 000 Do. do. 4 96 Deb. Stock oe ee Stock oe ee ee 85 —! 90 85 €—' 90 . 
65,000: | South London Eleotrici Supply, Gre... b e 19% | .. 4 81 
80,000 U El D Bupp е ee ee ee ГЕЈ ee 6 ee ee | ee j 4 i of oe 
110009 w ро о.б Oum. Pre. ee oe ee о ee A eo 19`ё "ES 19 183 ii 13 13 128 
estmin lectrio ? 0 od oe eo oe ee ] of = е р 
. Do. do VRI .Pref. ` A |19% % 34 y 6 6 — al d 68 
* Bubject to Founders Sifares, i t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, January 27th. 
Latest Week's | Latest eek's 
а CHEMICALS. &oc. Price. Inc. or Deo. METALS, &. (continued), Pe Inc. or Deo. 
4 Acid, . T . рег owt. | ee g Copper Sheet so 94 . рег ton 78 oe 
ва „ Nitric.. 5 8 .. per owt. 22). ut 9 » Rcd.. | .. per ton 2783 si^ 
в „ Охайо. Bs ds .. рег owt. 820 S 2 y (Electrolytio) Bare .. рег ton 468 T 
2 ve Ames g. ee Фе ee per cwt, 5/6 ae e 99 99 Shee oe per ton 478 ae 
Ammoniac Fel per cwt, oe в " n per ton #15 
a Ammonia, uriate  (arystal) .. рег ton £88 10 i 6 5 " Н.С. Wire per lb. 74d. m 
ee ео рет боп ee f Ebonite Rod te ве eo per Ib. ee 
Bleachin powder . .. o per ton &4 10 m em Bheet  .. ..  .. perlb. 8/- m 
a Bisulphide of Carbon .. . рег ton 215 ee a German Silver Wire .. .. per lb. ee 
a Borax oe ee ae ee ae per ton £18 oe h Gutta-percha fine. oe ee per lb. 8/- oe 
a Bensole y .... per gal. © U- T h India-rubber, Para fine e . per ld. 4/14 to 4/8 14. inc. 
a „% (450%0 .. oe ee per gal. 5/6 = 4 E Charcoal Bheets .. .. per ton £18 e 
& Copper Sulphate .. os .. per ton #21 10 80/- ino. 4 Pig (Cleveland warrante) per ton 42/4 5d. dec. 
в te ae - .. рет ton vs í 5 Forg 5 per ton From £11 vi 
a White Sugar e. per ton £81 Va E 3 Borap, .. per ton 47/6 to 60, e 
ea 7 M Mos 450 Ж é n Wie galvanised No.8 .. per ton 211 176 а 
а Чарын, Solvent (009 в 160 С). Бе: gal. 6/6 ра g Lead, biis ie a per ton | to £12 | 2/3 dec. 
a P ichromate, casks ee per b. И 8а. ee g Bhee ee ee per ton 218 еә 
a „ S (75/80%).. .. рег ton £2A T m Manganin Wire No. 98 .. .. рег1Ь. 8/- oe 
а in isulphate e eo per ton £85 ы? д Mercury .. per bot. £8 5 e. 
e She T .. per owt. 226/- me € 4 Mica (in original cases) ашай. per Ib. 4d. to 1/6 T 
e Bulpbate of Magnesia .. per ton #4 10 > d „ ii " medium per lb. 9/6 to 8/9 " 
в Bulphur, Bublimed Flowers per ton £6 10 we per Ib. 4/- to 7/9 P^ 
а „ Recovered . .. .. Per ton 25 10 ү: р Phosphor Bro ase, plain castings per lb. 17 to 1/24 a 
а Lump .. per ton £5 85 и ed bars & rods per lb. 1/- to 1/8 T 
a Boda. Caustic (white 70%) .. per ton 210 15 ea. n M arip kohesi per lb, From 1/1 ee 
a 19 Crystals ee oe ee per ton ` £8 ee P айаш! oe ee e. per os. И 44 °° 
a „ Bichromate, per Ib, 24d. a 1 Bilicium pronis Wire | x per lb. 9d. tla. “н 
p Magnet, acc'd'g евс'р' n per ae 
METALS, ёс. " „ in barg d е 440 " 
| Н ` - ' о 0 
b Aluminium Ingots, in ton lots .. рег ton 2180 M g Tin, Block .. .. «+ per ten |^ gigo } 47 10 dec. 
b , Wire, in ton lots .. per ton £168 M: Д „ Fol .. .. .. per lb. 1/6 ds 
lh Sheet, in ton lots .. per ton £166 s Wire, Nos. 1 to 1. per Ih. 1/74 2d. dec. 
p Babbitt’s metal ы La .. per ton A8 to £180 s P » White Anti-friction Metals— | 
в Brass (rolled metal 9” to 19") basis per Id. . "id. | (2 “ White Ant brand per ton £42 to 263 ste 
в op i ) oe ee per Jb. 9а. ee : j Yarns, 2/108 Grey Cotton, on sp'ls per Ib. M 8d. ee 
: " wire (solid drawn). . ee per E Uy E j у Tu пас ЕХ . рег 15 f 6 is 
9 9 oe ee ee per Ў 0 ee 1 D u eo per 0 0 oe 
в Copper Tubes (brazed) .. .. per lb. А АР j 4 в. Russian, single .. per lb. . T 
» » (solid drawn) .. per lb. А .. j 180 Ibs. Jute rove per ton 411 А 
g Co Bars .. рег ton 3 da k Zino, Bh't (Vieille Montagne bnd.) perton | £24 15 A 


77 a uU T E ee BVV. E СТОК Бүчү ла Peu 

Quotations applied y Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Lta.; c Thos. Poton 2 Bons; Ltd.; d F. Wiggins & 8ons.; e Frederick 
Smith pee Gia. Rader, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter Н. Hindley and 
Co., Ltd.: k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse Co., Lid. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


— 


Week | Receipta lor | No. Miles Week | Receipts for | No. | i Miles 

E Lew ending | the week. [wks Total to date. | open. ending thé week. -| wks: Total to date. open. LooMity. ending the week. | wks | Total to date. "a 

£ £* NEN MGE V eee ж... £ £* | £ £* * 

Aberdeen. . . Jan. 98 | 1,008 | +820 34 | 41,991 + 7,999, 10| — S | Cork .. . . Jan. 2! 898 | + 19 3 1,2100 $82, 9 — 
Birmingham „ 2B) 5.000 | +559) 4 20,45 + 1,688 — [(Dover .. «| „„ 28 163 — 73 567 — 387 3 — 

Bournemouth „„ 20 мо — — — 10 — r Dubin  .. „, 22 4813 | +247] 4 | 18,748] + 468 47 |+ 

Blackburn 151 705 | + ei — 8402 + 1454 — East ham . „ 28 661 | +187 | — „580 + 7,9889] 6 |+ 
Blackpool . Dec.24| 287 | — 18 | — , — 1 — |S|Glasow  . „ 428 | 18,374 |41745 | 84 , 465,336 + 49,429 +7 
„  —Fleetw’d | Jan. 28 190 | + 97; 4 — 24| "| — |È Halifax (2 weeks) . ,, 18| 2,173 | + 72 41 | 55,826] + 5,99, 812 |+1 

" "Brem » 21 148 | +124 | 12 1,783 | + 1.169 73 — 8. an .. „ 23 | 1,099 | +207 | — = = 5 

Bolton í „ 24| 1612 | + 68 48 | 7m,767| + 8,686 25 | — |t Hull .. ‚ ..| „ 8 1,879 | +819 | 48 | 81,670 + 5.912, 18 |+ 
Bradford ‚| „ 24 9,04 | 2541 41 161,242 4 21,49 45 | — |.EIlkeston .. ..| 4 20 190 —|— — — 44 — 
Brighton „ 24 689 + 83 — 59,185 — 7à — [ Ipswich | „ 28 mM | — | — 2.620 — 786 — 
Bristol „ 22 4,491 | 4874 — — 28 — | 2} Isle of Thanet ..| „„ 98 198 | — 13 | 3 687 — 19 103 — 
( Devonport „ 15 465 | + 94 2 1,006 185| 5 — |} Leeds. . „ 235.020 | +617 | — | 235,440 | ＋ 14,817 41 | — 
Dudley Sto'rb'ge „, 15 718 | + 84 2 1,481 6 — |t Liverpool . ..| 16 9631 |«10:6 | 8 28.849 + 1,890; 1 = 
GGate-head „ 15 | 888 | 4117| 2 ),811 85 10$ |+ 2 S | London C. CG. „ 23| 8,906 |+1499 423 | 421,185 | +175145 = 
;Crn'k—Pt.Glsgw| , 15| 414 | + 88; 2 | 1,013 77| 74 | — |3 Nanchester. , ¥8 10.79 |+2822 | — | 198,974 727,048 72 | — 
Hartlepool | » 15| 286 | + 49| 2 '6; +2 |8 Newcastle ..  ..| „ 28] 8.441 | +626 | — - - 17 — 
E Middleton. ,, 15| 228 | + 142 — Portsmouth..  ..| , 93 | 1,282 | + 81| — | 75,858| + 4,681; 144 | — 
gQldham—Ashton „ 16] 471 — 16 2 — {3 | Salford e... 188,443 | +815 | — | 160,878 | + 45,490 30 | — 
„© Potteries .. „ 16 1.647 +287, 2 — |8 Sne ele „ 17 4149 | 4471 | 8 12,807 + 1,009 318 ^4 
F Southvort . » 15 27:9 | + 83| 2 - |% | Southampton .. Dec. 17 84 | + 17— — = 16} | — 
4 South Staffs. „ 16 796 | 141 2 ~j | & | Southend-on-Sea ..| Jan. 13 186 | + 19 | 41 13,412 | + 2,098 — 
‘Swansea .. „ 15| 400 |+ 5 2 — . Sunderland. . „, 24 1,024 | + 90 | 48 | 52,866 + 2,525 +8 
ы Wolverhampton. » 16 818 | + 20 2 +8 [Я Tyneside .. ‚| n 20 25 | + 85 8 766 + 198| 89 ]+°48 
@ Yorks. Wool Dist.) „ 15| 50 — 2 — |8| Wolverhampton ..| „ 1 390 | + 14| | — — — 
(Miscellaneous » 16] 1,190 = 2 — |. | Cen. London Rly. „ 98 | 7100 | +894 | 4 | 27,809 + 190| 6 — 
ey .. „ 28| 822 | +178 | — — City & 8. Lon. Lon. Biy, „ 94| 8,227 —140 4 | 12,7001 | — 883 = 
. ee » 94 270 y = 26 — L'pool Orerh'd h'd Ris. , + 1457 + is : = 
Cardi oe oe 97 — -— pon er + * 
Chatham & District g 8 — Railwa 98 | 1,497 | +408! 8 = 
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e (Concluded from page 158.) 


TEE A 
3. Low Power Factor at Heavy Currents: Armature Reaction.— . 


The field and armature windings in series offer an impedance to the 
alternating current traversing them, and the greater the value of 
this current, the more it lage behind the supply pressure; in other 
words, the worse the power factor. The latter, in fact, falls from a 
high value at light loads to xero at standstill. As far as the fleld 
system is conceroed, the only remedy is to reduce the frequency as 
much as possible; but with regard to the armature, seeing that it is 
tbe armature flux that causes not only the inductive E.M.F. in the 
armature, bat a reaction on the field system as well, it is advisable 
to reduce it toa minimum. This cen be done either with the help 
of cm сеце (Stanley), or by saturating the pole-shoes (Lamme), 
or by dividing che poles in the axial direction by means of slits 
(Finsi) The first-mentioned arrangement tends to wipe out tbe 
armature flax altogether, and thus to get rid of field distortion and 
armature reactance; the second and third arrangements tend 
to reduce the armature flux in amount. As far as the inductive 
E. M. F. of the armature winding is concerned, this decreases with 
the frequency. | | 

It will be seen from the above that the real remedy for nearly all 
the troubles consists in lowering the frequency as much as possible, 
which, as already stated, is what is being done by the presenc ocon- 
structors of these motore. The only disadvantage of this, as far as 
railway work is concerned, lies in the gfore costly natura of the 
generators and transformers ; from the point of view of the inductive 
їр in the rail return, it is, of course, directly beneficial. 

o 


r the reat, the alternating current series motor has speed, 


torque, and other characteristic curves generally similar to thoae of 
the direct-current series motor, except that the maximum values of 
the current and torque occur at a point which is relatively much 
nearer to the normal values. Е : f 

Railway motors of this type necessitate step-down transformers 
being carried on the car, as they can only be worked at low pres- 
sures; the 2 control is effected by varying the transformation 
ratio and is hence very economical, this feature of the motor tending 
to compensate for its relatively lower efficiency. . S 

The mctors of tbe third-class are míxed-action motors; they start 
as repulsion motors, and alter a certain speed has been attained, all 
the segmenta of the commutators are short circuited, and they con- 
tinue to run as induction. motors. The type originated with Prof. 
E. Arnold, under whose patente the Wagner Oo., of America, has 
built many motors for ordinary industrial purposes, but as the 
Schüler motor is the best representative of the class, it will suffice to 
refer to it In particular here. 

The characteristic features of the pure repulsion motor are its 
good starting performance and poor running performance. The 
efficiency and power factor are both low, and for a given output the 
motor is relatively very heavy. On account of this, and especially 
in view of the fact that the change can be readily effected, it 
was but natural to change it into a pure induction motor at or near 
normal speed, because near synchronism the single-phase induction 
motor operates at its best. Arnold does this by short-circuiting the 
commutator segments by а centrifugal device (and raising the 
brashes simultaneously), while Deri does it by altering the 
number of stator poles in a similar manner. In both cases the 
conversion is suddenly performed, and accompanied by undesirable 
current fluctuations; there is, moreover, a want of flexibility about 
it which puts such motors ont of question as far as traction work is 
concerned. e i 

In the Schüler motor, however, the transition from repulsion to 
induction motor is almost imperceptible, as it is effected with the 
help of slip-rings and a star-connected rotor resistance, through 
which the rotor windings are gradually short-circuited. The com- 
mutator brushes remain short-circuited, and more or less current 
pasees fhrough them, in accordance with the manipulation of the 
resistance ; at normal speed, practically no current passes through 
them, as the rotor windings are, at this speed, completely short- 
circuited at the slip-rings. At speeds intermediate between stand- 
still and synchronous speed, part of the rotor current passes through 
the short-circuited commutator brushes, and part through the rotor 
resistances ; under these conditions the rotor is working partly as 
a repulsion motor, partly as an induction motor. | 

To sum up, the Schüler motor presente the possibility cf starting 
with a large torque without an excessive current consumption, and 
of speed regulation over а long range with smaller losses in the rotor 
resistances, than would be the case with the corresponding three- 
phase motor operating under similar conditions. Its efficiency, 
power factor, and overload capacity are, however, much inferior to 
the latter, while, with regard to commutation, it is comparable with 
the series motor, and what has been said in connection with the 
commutation of the latter is equally applicable to it. It is thought 
that while the ScLüler motor 1s exceedingiy well worked out, and 
the best of its class, it will not find a place in single-phase traction 
work, or, at any rate, that it will not take precedence of the pure 
series motor, or of tne series repulsion motors referred to below; its 
sphere of utility is more likely to be in connection with elevator and 
similar work. At the same time, it must be pointed out that the 
addition of an efficient compensating arrangement to it, so that it 
would work at a power factor approaching unity over its whole 
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range, would alter the situation ; in any case, it has one advantage 
over the series motor, namely, that no step-down transformer is 
required. Ite stator construction is that of a standard three-phase 
motor with one phase of the winding always гоб of use, and the 
limiting value of pressure would be the same., Its roter, which in 
construction resembles the armature of a rotary converter, must 
always work at low pressure. | ‚ ерт 
This ability to work directly at high pressure is а property also 
shared bv the fourth class of single-phase motora—the Latoyt ара 
Winter-Eichberg motors. These motors are partly repulsion motors, 
partly series motors, and are the most interesting, and perhapa also 
the most promising single-phase motors that have yet been devised. 
They differ in two important respects from all other series or 
repulsion motors—tbe power-factor is nearly unity under all con- 


ditions of working, while the field flux is produced by the rotor 


instead o by the stator, the ampere-turns of the latter being less 
than those of the former. | 

In fig. 8 (a and b) tbe Latour and Winter-Eichberg mixed action 
motors are respectively indicated in diagrammatio form, and, as will 
be noticed, there is no essential difference between them ; indeed, 
these designers seem to have reached practically the same point by 
different and independent. paths. By, supplying the commutators 
at constent pressure (if necessary, through a step-down transformer 
of suitable size) instead of variable pressure, as indicated in the 
figure, motors can be obtained the performance of which is anslogous 
to that of direct current shunt motors, апа such motors would be 
applicable to ordinary industrial work, as Latour bas pointed out. . 

The windings indicated in fig 8 (two-pole motors being 
represented for the sake of clearness) correspond to series wound 
direct current motors, and hence will be alone referred to in 
connection with the subject of electric traction. As far as 
constructional features are concerned, the stators of these motors 
are just like the stators of ordinary induction motors. Latour, 
however, prefers to distribute the winding all round the periphery 
to form a closed circuit, there being thus, in the two-pole motor, two 
parallel paths traversed by the single-pbase current. The rotors are 
simply apecially proportioned direct carrent armatures with amply 
dimensioned commatators of many segments; these commutators 
have to be arranged to work at. 200 volts between brushes, or lesa, 
which can be readily, arranged for if the cprrent transformer of 
Winter and Tichberg ів providl . 

Consider, for instance, the motor of fig. 84, with the brushes g, b 
removed, and the singlé-phase current traversing the stator 
only. A pure repulsion motor of favourable design would result, 


High preseure Rotor 


stator of motor 


Fid. 8 (a) AND (B).—DraGeaMMaTIC RRPBESENTATIONS ОР LATOUR 
AND Wrna- ÉicHBRRG ÜINGLE-PHASB  REPULSION-SERIES 
Ra:wav Morons. | Е 


the characteristics of which would be, as Latour has shown, ап 
excellent torque at starting, which decreases with the speed, 
together with perfect commutation at synchronous speed. Au 
already indicated, however, the powar factor of such a repulsion 
mo:or is very low, while, unless special arrangements are adopted, 
the motor sparks badly below synchronism. The defects dis- 
appear almost completely, however, directly the armature, with 
its short-circuited brushes c, d has current from the external 
cironit led into it, direetly or indirectly, by means of the brushes 
a b placed at right angles to the brushes. cd, which arrangement 
results in а repulsion-series motor. Tne motor now has.a power 


. factor of nearly unity at all loads, a starting torque equa! to 


that of a three-phase motor, but not requiring resistances in order 
to obtain it, a possible speed variation over wide limits by varying 
the pressure at the brushes a b, and excellent commutation under 
all conditions at these brushes, Working under fixed conditione 
of supply, the speed and torque characteristics are generally 
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Bimilar to the corresponding characteristics of the direct current 
series motor. " | 
Briefly, the current c, passing through the rotor from outside by 
way of the brushes a b produces а rotor flux whicb, in conjunction 
with the rotation of the rotor in it, causes а current c, in quadrature 
with ci, to flow through the rotor by way of the short-circuited 
brushes c d. The flux due to one component of of the current о; 
cancels the stator flux, and thus renders the stator windings prac- 
tically inductionless, and, moreover, by doing away with the stator 
flux allows of perfect commutation st the brushes a b, as the 
heavy currents in the short-circuited coils which would other- 
wise be caused by induction from the stator, are now no 
longer present. Again, the magnetic flux along c d forms, with 
the flux along a b, a resultant flux which rotates nearly 


synchronously with the rotor, and the latter therefore also 


becomes nearly inductionless, just ав is the case with the rotor 
windings of an induction motor operating near synchronism. 
It would appear that the only serious difficulty with this motor 
is the commutation at the brushes cd at speeds below synchronism, 
but the difficulty can be got over perfectly well at frequencies 
of the order of 25 cycles, with the help of the-means already 
alluded to. ` 

As far asthe author knows, the only difference between the above 
motor and that of Winter and Eichberg, apart from constructional 
details, is that, in the latter motor, the rotor is indirectly in series 
with the stator, as indicated in fig. 8B. The use of the current 
transformer for supplying the brushes а b allows the stator to be 
worked at the full line pressure, no step-down transformer being, 
therefore, required on the car; at the same time, the entire 
Switching and speed control* is performed on the low-pressure side 
—that is to say, in the secondary circuit of the current trans- 
former. Naturally, the arrangement lends itself well to multiple 
unit trains, the control being characterised by the absence of rheostatic 
ат xs by the permanent connection of the various motors in 
parallel. 

In fig. 9 are given the results of some tests made by the 
Union Co. on an experimental coach fitted with motors of Messrs. 
Winter and Eichberg's design. This coach has been running since 
August on a short line near Berlin. The coach weighs 52 tons in 
running order, and is equipped with two motors of 125 B. H. p. at 
6,000 volts and 25 cycles. The weight of the entire electrical 
equipment is about 6 tons. In fig. 9 are also given the curves 
(shown dotted) for the new 125-в.н P. motors on the Central 


London Railway { in order that a ready comparison may be made 
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Current of cingte-phase raihway moter at 6,008 volts, 25 cycles 


(NorE.— The dotted efficiency curve applies to the p.c. motor.—Eps.] 


Еа. 9, — CURVES or 125. B. H. 7. WINTER-EICHBERG RAILWAY 
Motor, AND OF 125-B. H. p. G. E. DIRECT-CURRENT RAILWAY 
Мотов. 


between а standard direct current equipment of latest design and 
the single-phase equipment. For the latter, it will be noticed that 
two sets of curves are given. These correspond to the maximum 
апа minimum ratios employed, and hence indicate the conditions 
prevailing at light and heavy loads respectively. Between these 
limiting transformation ratios of 24: 1 and 83 : 1 there аге a 
number of others, the motor having similar characteristio curves for 
each. It will be seen that the efficiency of the single-phase motor 
is not much below that of the direct current motor, while the speed 
control is equally flexible. The power factor, moreover, is good 
over the whole range, while witb regard to the commutation under 
different conditions, the author hag no information. 


А а оа —————— 


* The author has been unable to ascertain whether the whole of 
the speed regulation is effected by means of varying the trans- 
formation ratio of the transformer. It may quite well happen that 
supplementary arrangements are provided in the exciting circuits 
in order to get & means of fine regulation. 

‚ f "The Central London Railway,” by Н. F. Parshall, E. Parry 
and W. Casson,—Z'raction and Transmission, Vol. vii. 


motor will eventually suoceed in taking the place of the three-phase 
motors remains to be seen, but from what has been said above it 
will be recognised that a lot of good work has been done in this 
direction during the last year or so. The commercial application 
of such motors will largely depend upon the quality of the com- 
mutation under traction conditions, and with regard to this it 
must be borne in mind that the difficulties are, and always will be, 
very much greater than with direct current motors. But one thing 
is quite certain—what with the new type of compounded alter- 
nators, the compensated three-phase motors snd the various new 
single-phase motors, electrical engineers will have to reckon with 
the commutator in alternating current machinery, and some modi- 
fication of certain ideas at present held msy confidently be expected 
in the near future. . 


Unfortunately there was not much discussion, as the copies of the 
paper were ready so late that it was impossible for members to have 
them before the meeting. 

A very hearty vote of thanks was accorded to Mr. Eborall. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Tan Commission resumed its sitting on Thursday of last week 
at Westminster Palace Hotel, Sir David Barbour in the chair. 

My. Alderman Свовгкү said that the principal obstruction to 

c existed in the City, and to get rid of it, he would banish 
omnibuses from coming into the centre of the City. The travelling 
publíc could be brought to the confines of the City by tube railways 
—three of which he thought should be constracted—one from the 
north and two from the south, and connected. with one another by 
a circular omnibus route. He would leave the construction of these 
underground railways to private enterprise. | 

Mr. Deputy Рвүке, chairman of the Bridge House Estates 
Committee, gave particulars as to the cost of the various City 
bridges. He said the Corporation had spent £3,500,000 on con- 
struction, and in addition a large annual sum for maintenance. Ав 
the tramway authority within the City, the Corporation had always 
resolutely- set its face against the introduction of tramways into 
the City. During the last 50 years they had spent upwards of 
£6,000,000 in effecting street improvements in the City, and the 
introduction of tramways would, in his opinion, largely nullify the 
benefit which had resulted from that large expenditure. He would 
regard it as a very serious matter if tramways were allowed to cross 
any of the bridges under the control of the Corporation. 

Mr. ANDREW Murray, the city surveyor, said he thought that 
greater powers should be given to the local authorities to prevent 
the breaking up of streets in the City by electric lighting and other 
companies. He also thought that omnibuses, cabs, and all public 
vehicles should be absolutely under the control of the police, and be 
licensed by them. He agreed with the previous witness in his 
objections to allowing tramcars in the Ойу or over any of the City 
bridges. The Commission adjourned. 

At the sitting of the Royal Commission on Friday, evidence was 
given by Capt. Norr Bowen, the Commissioner of the City Police, 
who referred to the steady increase in the City traffic. His 
evidence was mainly devoted to the constant breaking up of streets. 

Supt. Francis, of the City Police, also gave evidence, 


RADIUM AND RADIOACTIVITY. 


Abstract of a Lecture delivered before the Aberdeen Society of 


Mechanical Engineers, by J. Gray, B.Bc., A. R. S. M. 


Tun nineteenth century has been characterised in many different 
ways, but no more appropriate name could be applied to it, by 
physicists and chemists at least, than the century of the Atomic 
Theory. 

For about three years after the beginning of the nineteenth cen- 
tury, the Atomic Theory sprang almost fully equipped from the brain 
of Dalton, and two years before its close Prof. J. J. Thomson showed 
by his discovery of the corpuscle, a particle whose mass was only 


dou part of the mass of the smallest atom, thatthe indivisibility of 


atoms was no longer universally true. ; 

The atomic theory assumed that all elementary substances were 
made up of small particles, called atoms, all similar, and incapable 
by any known means of being farther sub-divided. Hydrogen gas, 
for example, consisted of an aggregation of atoms of hydrogen, the 
lightest of all known atoms; oxygen gas of an aggregation of atoms 
of oxygen, each atom of oxygen having 16 times the mass of an 
atom of hydrogen, and so on, each substance having its own pecu- 
liar atom, differing from the atoms of other substances in mass and 
in other respects. 

It was found that most of the atoms had the power of cohering, 
or sticking to each other, or to other atoms, by a force which was 
called chemical affinity. For example, hydrogen was found not to 
consist of isolated atoms, but of pairs tied together by a single bond; 
oxygen consisted of pairs tied together by two bonds. H 
ohloric acid, which iis a саара Bubstance, was found to consist 


of an atom of hydrogen tied to an atom of chlorine by one bond. 
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„Six is the maximum number of bonds known to belong to any 
single atom, and some atoms, like those of heliam, have, as far as is 
known, no bonde at all, since they have never been known to com- 
bine with any other atom. Bonds may become latent in pairs, and 
na number of active bonds that remain is called the valency of the 
atom. 

The faith of chemists and physiciets in the absolute indivisibility 
of the atom was unshaken till 1899, when Prof. J. J. Thomson dis- 
covered that the cathode rays consisted of a stream of particles 
whose mass was only vs; part of the mass of an atom of hydrogen, 
f.e., of the smallest of ali tbe atoms. 

When a discharge of electricity is sent through a vacuum tube, 
very highly rarefied, а faintly luminous beam may be seen proceed- 
ing from the negative electrode. This beam has been shown to 
consist of a stream of exceedingly minute particles, each charged 
with the same amount of wegativs electricity. The beam сап be 
deflected by a magnet, and this shows that it is electrified ; and the 
direction of the deffection shows that the charge on each particle 
is negative. 

By a combination of refined experiment and mathematical calcula- 
tion, both the mass and the electric charge of these particles have 
been measured. The particles have been named corpuscles by their 
discoverer, J. J. Thomson; others have called them electrons or 
negative electrons, because they contain the atom or smallest known 
quantity of electricity. Au atom of hydrogen has an equivalent 
positive charge, and is, therefore, sometimes called a positive eleo- 
tron. Both positive and negative electrons are also called ions, 
which means movable particles with a free charge of electricity. 
Ions are the unsatisfied members of a dissociated pair. 

The phenomena of electrolysis point to the remarkable conclusion 
that the corpuscles or negative electrons are in reality the chemical 


bonds, which bind the atoms together to form molecules, such as 


have been referred to above.  Helmholts expressed the mean- 
ing of Faraday’s laws of electrolysis as follows: “ Every single 
valency of an elementary or compound ion is charged with eractly 
the same quantity of positive or negative electrícity, which behaves 
as if it were an electric atom, and cannot be further sub-divided.” 
Now the charge of a single valency has been shown to be exactly 
the same as that of a corpuscle in the cathode rays. The conclusion 
is there fore suggested that the corpuscle isa single valency or active 
chemical bond. 

Chemical affinity is thus merely electric attraction. All atoms, 
pure and simple, have a positive charge, and they are tied together 
i Acid attraction for the negative electron or corpuscle to form 

ecules. 


|, The discovery that the corpuscles could be detached from tbe atoms 


was the first blow to the atomic theory. But as this merely means 
that the .,,,th part of the mass of the smallest atom can be 
detached, it was still posible to maintain that tbe integrity of the 
atom bad not been seriously interfered with. This last position 
must now, however, be abandoned, for the discovery within the last fow 
years of radioactivity has led to the conclusion that the heaviest or 
most massive atoms, at least, are liable to be completely broken up 
into smaller fragmenta. 

Tbe three most important radioactive substances yet discovered 
are radium, uranium and thorium. They have the highest atomic 
weights of all known substances. The atomic weight of radium, 
according to Sir W. Rameay, is 250; of uranium, 238; and of 
fhorium, 232. These numbers indicate how many atoms of 
hydrogen are required to make up one atom of each radioactive 
substance. | 

When а camel is overloaded, the last straw breaks its back.” 
We shall see that these overlosded atoms are aleo liable to break 
down when the last straw is applied. 

Imagine the illustration (fig. 1) to Ъз ап atom of radium. This 
atom is equal in mass to 250 atoms of hydrogen. The radium atom, 
like all atoms, behaves like an indivisible entity in all ordinary 
chemical reactions; it combines, for example. with bromine to form 
radium bromide ; it has two bonds, and therefore combines with two 
. bromine atoms which have each only one bond. 

These are ordinary chemical reactione. But it has been found 
recently that under cartain circumstances the radium atom breaks 
up iuto smaller atoms; it is transmuted, in fact, into helium, a sub- 
stance with an atomic weight of only 4. Ifthe radium were com- 
pletely disintegrated into belium, it would have to break up into 
about 60 pieces. The larger pieces thrown off in the disintegration 
of the radium atom have positive charges of electricity. Let us 
suppose that a, B, Cand р in fig. 1 represent four of these positively 
charged sections. These sections must be bound together with & very 
strong cement, and what cement could оз stronger than a layer of cor- 
puscles or negative electrons? If at rest these atoms would not 
disintegrate, but let us suppose that each atom is rotating about its 
axis at an enormous speed. When a large grindstone or a large 
fly-wheel rotates too fast, it flies to pieces; and the energy of these 
pieces is so great that they produce a considerable effect on all 
bodies in the neighbourhood. The grindstone or fly-wheel may be 
said to be radioactive. A certain number of radium atoms are 
broken into pieces by centrifugal force, and thus is their radio- 
activity explained. 

It the csntrifagal force of the radium atom were of itself 
sufficient to break up the atom, then the whole of the radium would 
disappear in an instant. But only а very small fraction of the 
total number of atoms break up each moment, so that we must 
assume that the centrifugal force by itself is not quite sufficient to 
break up the atom. We have to look for the last straw which bringe 
about the final collapse. 

The kinetic theory of gases teaches us tbat the atoms of & gas are 
constantly moving and colliding with each other. The average 
velocity of the atoms is constant at a constant temperature, but 
tome of the atoms have lower velocities, and some higher velocities, 


than the average. The ordinates of the curve in fig. 2 represent the 


number of atoms having velocities above and below the average (a). 
The number of atoms having a velocity, say, 1,000 times the 
average, is very small; and still smaller would be the number 
having a velocity 1,000,000 times greater than the average; but 
still there would always be a few atoms with these extreme velo- 
cities. The impact of collision of these atoms would be terrific, 
and this impact msy well be the last straw which breaks up the 
atom and liberates the energy of its rotation. 

Radium gives off three kinds of rays called а. B and y rays. The 
а rays ате the large positive pieces of the atom; the B rays are the 
negative electrons or corpuscles; the у rays are of the same nature 
as Röntgen rays, i.e., irregular waves in the ether (etheric noise), 
produced by the crash of tbe explosion when the atom breaks up. 

The break up ів not completed at once, it takes place by steps, 
and several intermediate substances are produced before the final 
helium stage is reached. These intermediate substances are the 
emanation, and three kinds of excited activity. The final rays 


A C 
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emitted before the helium is reached, appear to consist mostly of . 
corpuscles. This is probably the layer of corpuscular cement 
with which the constituent sections are coated. It is from 
this final discharge that most of the heat is derived which radium 
continually emits. This is explained on the principle that the 
bollet fired from a gun contains most of the energy of the explosion ; 
the gun contains only a very small fraction. 

Besides heat, radium can be made to constantly generate elec- 
tricity. If it is pleced in. a glass tube, the tube acts as a sieve, 
which allows corpuscles to pass, but stops most of the positive 
electrons. Thus a constant supply of positive electricity can bs 
drawn off from the tubs. 

Sir William Ramsay has shown by means of the spectroscope that 
the emanation gradually changes into helium. Helium is an ele- 
ment with an atomic weight of 4, and is not koown to combine with 
any other element. It is to be inferred, therefore, that it is a 
neutral atom. It is probably a combination of positive 
and negative electrons in the exact proportione necessary to 
neutralise each other, and may yet be broken up into hydrogen 
atoms and corpuscles. | i 

One of the most interesting manifestations of the activity of 
radium is its power of breakiog up the mol.cule of air into ions 
and thereby making it a conductor. An ion isa free positive or 
negative electron or auy combination of them with an excess of 
positive or negative electricity. Ая the ion is free to move, under 
the influence of electric force, it is able to carry away the charge of 
an electrified body. This action can be shown by means of a gold 
leaf electroscope. It is by this property that the activity of radio- 
active substances is measured. 

Radium continuously emits a definite amount of heat; 1 Ib. of 
radium would emit heat at a rate equivalent to d н.р. ‘Ihe heat, 
ав has already been pointed out, arises chiefly from the bombard- 
ment of surrounding matter by corpuscles or negative electrons 
given off ia the last stages of disintegration of the radium atom. 

Radium ів made from pitchblende by a long series of chemical 
processes, by which more and more radioactive material is 
gradually separated out; 1,815 tons of pitchblende would be 
required to make 1 lb. of radium. 

The molecales of solid bodies are not so easily broken up by the 
radium projectiles as those of gases; but if the impact of the 
projectile is not sufficiently great to break up the molecule into its 
conetituent atoms and corpuscles, it may still be sufficient to cause 
the corpuscles to oscillate about their position of stable equilibrium. 
Now, when corpuscles oscillate with sufficient rapidity, they emit 
rays of light, as is proved by an experiment known as the Zeeman 
effect. This will explain how it is that the rays emitted by radium 
cause certain bodies to fluoresce. Sulphide of zinc fluoresces when 
exposed to the action of radium. A still better fluorescence is 
obtained from the platino-cyanide screen used in Röntgen ray work. 
The strongest fluorescence of all, however, is obtained with a mineral 
called willemite, composed mainly of silicate of zinc. These 
fluorescent effects are only obtained in a marked degree with the 
strongest radium bromide or chloride, and they do not form so 
delicate a test for the rays as the ionisation of air. Certain kinds 
of diamonds aleo fluoresce under the action of radium. 

The rays of radium have been shown to be fatal to almost all 
kinds of bacteria. A great many experiments have been made on 
different kinds of germs of disease, and in almost all cases exposure 
to the rays of radium fora few minutes has destroyed the germs so 
that they do not grow and multiply in a gelatine medium. This 
has been strikingly shown by Mr. Crookes, who allowed the 
rays to pass through a hole in a metal disc, and strike on a small 
part of a mass of gelatine containing germs. When the germs 
were developed the whole of the gelatine darkened except on the 
spot where the rays had struck. 

Several cases of the cure of external cancer by radium have 
recently been recorded. 

For the cure of consumption, Mr. Soddy recommends that the 
emanation of thorium should be inhaled into the lungs. The rays 
emitted by the emanation and the excited activity, would then 
be projected directly on the tubercular germs,’ and probably result 
in their destruction. But it must not be forgotten that a long 
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exposure to the rays will destroy healthy tissue, and the method 
must therefore be cautiously applied. | 

It was the dream of tho alchemists to transmute the baser metals 
into the nobler. The transmutations that accompany radioactivity 
are, unfortunately, in the oppoeite direction. But the question 
naturally arises—how were the ponderous overloaded atoms of tnese 
radioactive substances produced? The hypothesis of the constitu- 
tion of the radium atom which I have ventured to put forward 
suggests that the radium atom was produced by the compreasion of 
a group of the molecules of smaller atoms by the application of 
enormouB pressure. Such conditions are present at the centre of the 
eartb, where radium, if this theory is correct, must be. much more 
abundant than at the surface. Sand is compressed into sandstone 
with much less pressure. The temperature of the earth increases ae 
we go down towards its centre; this may be due to radioactive 
substances, It bas been calculated tbat the heat of the sun would 
be accounted for by the presence of less than ү; oz. of radium per 
cubic yard. | m ME 

In conclusion, whether my hypothesis is correct in every detail or 
not, there is no doubt that we are at the beginning of а new era in 
our knowledge of the constitution of matter—an era which may eee 
the cure of many direases that now defy the skill of the physician, 
and place a new source of energy at the disposal of mankind: 


APPLICATION OF SINGLE-PHASE 
ALTERNATING CURRENT FOR TRACTION 
AND RAILWAY SERVICE.’ 


Bx B. G. LAMME. 


Тне present direct-current railway system has limitations in voltage, 
speed control, &c., which have long been recognieed by the elec- 
trical profession. Many systems have been devised with more or 
less success—generally with less—in order to overcome these 
limitations, so that the possible field for tbe direct-current systems 
could be extended. 16 bas also been recognised by some of tbose 
familiar with the problem tbat a single-phase alternating-current 
motor having the characteristics of a direct-current series motor 
would at once furnish a means of attaining mavy results now 
impossible with the direct-current system. Such a motor obtained, 
then the voltage limitation can at once be removed, as the trans- 
forming properties of alternating current can be brought into uss. 
Also economical operation at any desired speed can readily be 
obtained through the same property of alternating current. Furtber- 
more, tbe use of single-phase permits & single overhead wire where 
track return is used, thus retaining a most valuable feature of the 
direct-current system. It is thus evident that a motor of this 
character will permit the retention of most of the present advan- 
tageous features of the direct-current system, and also enables 
the use of other festures not permissible without great complication 
and expense with the present direct-current system. 

There has been perfected only one class of single-pbase motors 


which possess the characteristics of the direct-current railway motor, 


and this one class of motors very closely resambles the direct-current 
machine in the general features. These motors may all be given 
the general name of commutator type single-phsee motors, as all of 
them have commutators on the armature or rotating member, a nd 
the armature ie provided with a direct-current type of winding. 
Some variations from the usual types of armature windings have 
been proposed, but the various direct-current types have proven 
moat successful. : | | 

Al] these commutator types of motors which have the variable 
speed characteristics suitable for railway service, may be broadly 
classified as belonging to the series type. By this we mean that 
the field or exciting current is in series with the armature circuit, 


either directly or through transformer action, either in the motor . 


itaelf or outside the motor. The series type of motorcan be sub- 
divided into two classes, viz, the straight series motor, in which 
the current in the field wholly ог partly passes through the arma- 
ture, or vice versd, and those in which the field or armature forms 
a secondary circa.t, the primary of which can either be pert of 
the field structure of the motor, or may be outside of the motor. 
All these motors—whether of the straig t series or of the trans- 
former type—bave the property that the field magnetiem varies 
with the load, although not necessarily in direct proportion. Here- 
after we will refer to these two types as the straight series and the 
transformer types of motors. All these motors are related to a 
greater or less extent in their characteriatics, and in many instances 


one type can be readily changed to the other type. In fact, by 


closing a single switch, we have changed a straight series motor 
into the transformer type with the armature closed on itself, 
forming a secondary circuit, with a change in performance 
apparently due only to the amount of material in the magnetic 
circuit being insufficient for tne best performance as a transformer 
type. oe ee ыу 

In these commutator type single-phase motors, the two most 
important elements, besides the speed characteristics, are the 
efliciency and the power factor. The efficiency of such motors will 
usually be less than that of a direct-current railway motor of the 
same output. The losses in one of these alternating-current motors 
can be considered as made up of the following elements :— 

1. Iron loss due to reversals of magnetism in armature aud field 
at the frequency of the enpply circbit 
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2. Armature iron loss due to variations in magnetism dependent 

3. Iron loss in the surface of field and armature due to the bunch- 
ing of magnetic lines from the teeth of either element. 

4. Losses in field windings. 

5. Loss in armature windiogs. 

6. Brush losses. 

7. Friction and windage. | | 

Comparing tbese losses item by item with those of a direct cur- 
rent motor, we вее аб once tbat certain losses will necessarily be 
greater then in the direct current motor. 

l. Iron loss due to the frequency of the supply circuit and 
induction in the primary element. No such loss exists in а direct 
current motor, as the machine is excited by continuous current. This 
loss in the alternating current motor will not be relatively large 
unless the motor is worked at & very high induction, or unless tne 
construction of the magnetic circuit is such as will allow eddy 
current losses. It is at once evident that the fleld magnetic 
circuit must be laminated as completely as the armature 
circuit, and that there are no local circuite permissible in 
the field structure. It is also evident that the field t tructure of a 
straight series motor will, in general, have lower losses tban that of the 
transformer type, where the field itself forms part of the transformer, 
as in this latter case the total induction in the field structure will 
generally be greater than in the series type. > | 

2. Armature iron loes due to variations in magnetism dependent 
upon rotation of the armature. There will be a loss in the armature 
due to the alternating magnetism from the primary or the field 
circuit. This can be charged against the field loss or primary loss, 
as mentioned above. In addition to this lose, there is a loss duo to 
the rotation of the armature in the field. This will be dependent 
upon speed of rotation, inductions in the core, teeth, &c., and, in 
general, will practically average the same as that of a direct-current 
motor of the same capacity. 

3. Iron loes in the surface of field and armature due to the 
bunching of magnetic lines from the teeth of either element. Tois 
isa loss which appears to some extent in the field pole face of direct 
current machines, due to the bunching of the Jines from armature 
teeth. This loss is relatively small on direct current machines, if 
the poles are properly laminated, and if the sir-gap 16 relatively 
large compared with the width of the armature slóts. This loss 
in dírect current motors is included in the armature iron loss 
measurements, due to the methods generally used for deter- 
mining iron loss on such motors. This loss will appear in the 
field surface or face of the alternating motor, and may be consider- 
ably greater than in the direct current if a smaller air-gap is used 
than in direct current practice. By air-gap we mean clearance from 
iron to iron. | i 

If the field structure is of the slotted type, the slots being of such 
form as to give bunched lines, then there will also be а loss in the 
armature surface due to the bunching of these lines. It should be 
noted that the frequency of the secondary currents веб up by the 
bunched lires from armature or field teeth is generally very bigh 
compared with the frequency of the supply circuit, or of that due 
to the rotation of the armature in tbe field. We believe that in 
general the loss due to the bunched lines will not be much greater 
in the alternating-current single-phase motor than in the direct- 
current, except where very small air-gaps ate used on the alternatíng- 
current motor. à 

4. Loss in field windings.—This loss is very similar to that in 
direct: current machines, as the amount of copper in the Geld 
windings will generally be no greater than in direst current motors 
of the same capacity, and may even be considerably less. The straight 
series motor will generally have a lower copper loss than the trans- 
former types where the field structure is used as the primary of the 
transformer. 

5. Lose in armature windings.—The loss in the armature windings 
will be very similar to that in a direct-current machine, as far as the 
working current is concerned. In addition to the working current, 
there may be secondary currents in the armature turos short- 
circuited by the brushes, which still further increase the armature 
loes. The resultant armature loss may therefore be somewhat 
greater than on а correspondirg direct-current machine, unless the 
normal resistance of the armature winding is reduced below that of 
а corresponding direct-current machine. In practice the loss in the 
armature winding is made practically equal to that of the direct- 
current machine, in order to avoid increased heating. 

6. Brush lotses.— The brush 1свзев due to the reversal of current 
in the single-phase alternsting-curreht motor are generally some- 
what greater than iu a direct-current motor. Buch motors аге 
usually wound for а comparatively low voltage on the armature, 
and thus greater brush capacity 13 required than in direct-current 
practice. The brush losses are thus increased, due to the greater 
number of brushes, and in addition there may be local currents in 
the short-circuited coils, which may produce additional loss in the 
part of tLe brush next to the commutator. In practice this loss is 
evidently comparatively small, as our experience shows no signs of 
deterioration in tbe brusbes in regular service. Toere fore, the 
increased brush loss may be considered as principaliy due to the 
increased number of brushes required. | 

The brush loss due to the local currents in tbe short-circuited 
turns can be reduced considerably by the use of very narrow brushes 
—a brush spanning one bar or even less. With such a brush there 
would be short-circuiting ooly while the brash was bridging two bara, 
while at intermediate positions there would be no local current. Ae, 
in general, the commutators of such motors have a relatively large 
number of bars, this would mean a very thin brusb, possibly less 
than 4 in. in thickness. Such brnshes we consider too thin for 
Bireet-:4r purposes, ав ar. y roughness on the commutator would tend 
to break tuo brushes. Iu some of our very earl, experiences with 
auch motors, we used brusbus of 4 in. in thickuess, but found they 
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required entirely too much attention, and therefore they were 
abandoned in favour of brushes of a thickness corresponding to 
direct current practice, the later designs of motors permitting the 
use of such brushes. | 

7. Friction and windage.— The friction in bearings and the windage 
loss in tuch motors will be very similar to the corresponding losses 
in direct current motore, but the brush friction loss will, in general, 
be somewhat greater, due to the increased brush capacity. Also the 
Jarge number of commutator bars generally used tende to increase 
brush friction to some extent. | 

It is evident from the above considerations that the various losses 
in different patts of tbe single-phase alternating current motors are 
either equal to or greater than the losges in the corresponding direct 
current motor, altnough no individual loss, except that due to the 
reversal of magnetism in the field, may be much greater than in the 
direct current motor. 
difference of from 1 to 5 per cent. in the efficiency of the motor, this 
difference being less with larger motors. 

The frequency of the supply circuit also has a small effect on the 
efficiency, although the relation of the losses in the various parte is 
so involved that no definite figure can be given for this effect. 

The losses in the single-phase motor are, to a certain extent, 
dependent upon the ‘speed at which the motor is operated, with a 
given current and torque. Assuming a given current with the 
motor running at reduced speed, we can note the effect on the losses 
as follows :— 

The iron loss due to the frequency of the supply circuit is changed 
but little. The iron losses due to changes in magnetism in the 
armature, and due to bunching of lines from the teeth, are very 


considerably decreased due to the lower armature speed. The losses 


in the field and armature windings are practically unchanged, and 
short-circuit loes in the brushes is not greatly changed. Friction 
losses in brushes, bearings and windage are al] decreased. There- 
fore, at lower speed, the actual losses in the motor are considerably 
decreased, but not in proportion to tbe decrease in output of the 
motor. Therefore the efficiency decreases sligbtly with the reduction 
in speed with a given torque, this efficiency decreasing more rapidly 
the mere nearly the zero speed is approached. 

With cbanges in load, with а given voltage applied, the efficiency 
eurve bas very much the same shape as the efficiency curve of a 
direct-current motor, starting low at light load and high speed, and 
rising to a maximum, and then faliing off considerably at very heavy 
overloads. | 2 M 

After efficiency, the next most important consideration in the 
performance of such motors is the power factor. This is a feature 
which does not &ppcar at all in direct-current machines, ae the 
apparent input in such motors represents true energy. In the 
single-phase railway motor the apparent input in general dees not 
all represent true evergy, as a certain component of the input is 
required to magnetise the motor, and this component represents 
practically no energy. Also magnetic leakage in the alternating 
motor represents a component of the apparent input which is 
practically wattless. І 

In а straight series motor а certain magnetising current is re- 
quired with a given field winding, The alternating flux through 
the field winding sete up alternating E.M.F''s, which lag practically 
90° behind the energy component of the motor, and the product 
of the field current by the field voltage thus represents a wattless 
component of the input of the motor. With increase of load, the 
field current increases, the induction increases, and therefore the 
field volte also increase. The wattless component in the field thus 
varies with the product of two values which are both increasing 
with the load. The energy supplied to the motor increases 
approzimatel; in proportion to the current supplied. Therefore, 
the wattless component in the field increases more rapidly than the 
energy component. Consequently, if this were the only wattless 
component in the motor, the power factor would decrease with the 
increase of load and would be highest at no load. Other wattless 
components of the input are represented by the orces magnetising 
effect of the armature, if such exists, and by the atray field around 
the windiogs. As these effects will also increase more rapidly than 
the energy component, it is therefore evident that the power factor 


in this type of motor will be highest at no load or at highest speed, 


and will decrease with the load or speed with a given voltage 
applied. But if the windings are so proportioned that the wattless 
component at the rated capacity is relatively small, then a high 
power factor will be obtained at the rated load and speed. At 
lighter loads and higher speeds the power factor will be consider- 
ably higher. Such a motor can give very high power factors at half 
loads with correspondingly increased speed. If the motor is 
operated at lower voltages, then the power factor at a given speed 
will be very nearly the same as when operated at the same speed at 
a bigher volta;e and higher load. Therefore, it is evident that as 
the d is reduced, no matter what load is carried, the power 
factor will be decreased, and at start the power factor will be lowest, 
as the energy component in this case represents only tbe losses in 
the motor. We have tested a 100-н.р. motor showing 92 per cent. 
power factor at 100 н.р., and approximately 98 per cent. power 
factor at one-half load, the voltage being the same in both cases. 
This question of power factor is largely a question of design, as the 
magnetisinz or exciting component of the input depends upon the 
air-gap, amount of material, &c. In general, larger air-gap means 
more exciting current. | 

The magnetic leakage in these motors may be relatively high, or 
may be comparatively low, this being to а considerable extent a 
function of the design of the motor, just as in all alternating- current 
mac Generally 16 is made as low as possible without 
sacrificing other important features. 

If the armature cross induction in а series motor is large, due to 
excessive armature ampere-turns per pole, small air gap, &c., the 


arninture self-induction will be large. Jucreasing the number of 


The sum total of the slight increases makes a 


'. external rheostat, as is common with 


poles will reduce the cross-magnefising effects, but at the same time 
will require somewhat smaller air-gap or increased excitation. 


These two features are, therefore, to a certain extent, balanced 


against each other. 

There are various schemes for improving the power-factor of the 
commutator type single-phase motors. These are generally moat 
effective at high speeds, but at start or at very low speeds the 
improvement is small. Iu certain designs both of straight series 


and of the transformer type motors, the magnetising current can be 


supplied in whole or in part to the armature circuit instead of the 
field magnetic circuit by means of brushes on the commutator. At 
certain speeds, this current can be supplied at a considerably reduced 
voltage, thus таптый & reduced magnetising input compared with 
excitation applied to the field. This excitation сап be supplied 
from the secondary of a series transformer, the primary being in 
circuit with the primary winding of the armature. The arma 

excitation will thus vary ав the field excitation would normally 


vary, thus giving the varying feld induction, and the series speed 


characteristics. While this arrangement is effective iu improving 
power-factor at certain speeds, yet, as a rule, this gives the least 
effect at the time when it is most required, vis, at start and at very 
low speed. This method also requires a second system of brushes 
on the commutator, thus spacing the brushes on the motor the same 


‘distance apart as if double the number of poles were used. For 


instance, a four-pole motor would have brushes spaced. 45° spart 
instead of 90°. At start there should be practically the same input 
required for magnetising, whetber the current is supplied to the 
armature or to the field. AE 


Comparing the straight series with the transformer type of ‘motor, | 


it should be noted that the straight series motor requires less mag- 
netising current, as the magnetising current is only supplied to one 


element of tbe field. With the transformer type of motor a mag- 


netising field must be furnished as in the straight series, but there is 
also a second field set up due to the transformer action, and this 
also requires a magnetising ourrent. In other words, it may be 
considered that there are two magnetic fields set up, approximately 
90° apart, each field requiring a 
These two field» may be considered as forming one resultant field 
of higher value than eitber of the componente, with а magnetising 
current of higher value than either component. In the series motor 
the transformer part of the field can be mado to practically disap- 
pear, only the exciting field remaining ; the resultant induction is, 
therefore, much less than with the transformer type, tho field having 


an approximate average value of 70 per cent. of that of the tran- — 


former motor, the magnetic circuit being reduced in proportion. 

It thus appears that the straight series motor can be made to give 
a somewhat higher power factor than the transformer‘type, with the 
field used as a transformer, and this is obtained with somewhat less 
weight. ‘This difference in power factor could be compensated for 
at higher speeds by some means of excitation applied to the arma- 
ture through the commutator, as indicated above. But for traction 
service, where the least weight with great compactness of design is 
desirable, it appears to ue that the straight series motor possesses 
some advantages. The transformer type of motor with the trans- 
former in the motor itself can be com with the straight series 
motor with a separate transformer, if high. voltages are to he used 
on theline. We consider that a number of more compact motors 
undera car with one separate reducing transformer forms a more 
suitable combination than a similar number of larger motors, each 
with its transformer inside itself. 

There is one other niethod of improving the power factor on these 
motors, and that is by the use of resistance in series with the 
motors. If tbe voltage on the motors is controlled by the use of an 
t motors, then 
the power factor with a given torque will be constant and inde- 
pendent of the speed. With & given torque the wattless component 
of the input of the motor is practically constant independent of the 
speed, and if the speed is controlled by rheoetatio loss, then the 
energy component will also be practically constant, and the power 
factor can be made higher at all loade. This may appear to be a 
good feature to those who have not considered the problem care- 
folly, but it is a fact that a high power factor obtained in this wa 
represents а less desirable condition than the low power factor whic 
would be obtained if the rheostatic method of starting were not 
used. With а given wattless input from the circuit, the best possible 
condition as regards effect on the supply system is that represented 
by the minimum expenditure of energy. A wattless component bas 
a certain effect on the regulation of the system, and any improve- 
ment ia power factor by increasing the energy component means 
that much additional effect on the supply system. 


(To be concluded.) 


E 


WATER DISTILLERS AND CONDENSERS. 


THE difficulty in many part: of the world, notably in Egypt, 
and in some parta of South Africa, of obtaining pure water 
for boiler feed gives the subject of water diet Ilers a peculiar 
iuterest to all engineers. 

During a recent visit to the works of the Mirrlees Watson 


Oo., Ltd., of Glasgow, we saw two very large water dis- 


tiling plants recently made for the Egyptian Government. 
These, we believe, are by far the largest plant ever manufac- 
tured for this purpose; езер is capable of producing 850 
tous of water per duy when working at its maximum effi- 


magnetising current., . 


é 
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ciency, and can produce considerably larger quantities at a 


slightly greater expenditure of coal per ton of water evapo- 
ratet. 
This plant is to be erected at Suakim, where it will be 


used to supply water for locomotive and other boilers as 


well as for drinking purposes. | 

The use of distillers has, in many instances, been pre- 
vented by the cost of fuel, as it is very generally found that 
in districts where good water is scarce, so, also, ia fuel. 
The question of efficiency is, therefore, а very important 
one. 


Co., a very high degree of economy has been obtained ; as 
much as 45 lbs. of water can be evaporated per lb. of coal 
burnt; this is in addition to the 8 or 10 lbs. of water 
evaporated in the boilers supplying steam for the distiller. 
As the steam from the boilers is after condensation again 
used as feed and returned to the boiler, the amount of dis- 
tilled water available per lb. of coal is about 45 lbs., and 
this figure has been exceeded in many tests of plant much 
smaller than the one now under notice. 

The illustrations herewith show the general appearance 
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In the apparatus manufactured by the Mirrlees Watson | 


possible to boil the water in one effect by absorbing heat 
from the steam which was given off in the previous effect. 
To do this the water, after passing through the tubes of 
each vessel, is passed into а separator (the vertical vessel 
Been in the illustrations consists of six separators, one on the 
top of the other). In these separators the liquid falls to the 
bottom, and is passed into the tubes of the next effect; the 
steam is carried off from the top of the separator to the 
shell, where it serves to evaporate a fresh quantity of the 
liquor. The working pressure varies through the different 
vessels of the distiller from about 40 lbs. pressure in the 
first to 27 in. vacuum in the last. 

In order to obtain the high efficiency mentioned, it is 
necessary that every available unit of heat be utilised, and, 
therefore, very carefnlly thought out arrangements are em- 
bodied in the apparatus for warming up the entering feed 
water and raising it almost to boiling point before it reaches 
the first evaporating vessel. The circulating water used in 
the condenser, and also the distilled water itself, are caused 
to give up as much as possible of their heat to the water 
entering the apparatus to be distilled. 

Water distillers of this kind have been made, although of 


SexTuPLe-Errect DISTILLERS, SURFACE CONDENSERS, £C, FOR SUAKIM (MrRBLEES Watson Со). 


of the two plants as erected in the shop: of the Mirrlees 
Watson Co. As the total height of the distillers exceeds 
39 ft., it will be seen that considerable manufacturing 
facilities are necessary for the prcduction of such apparatus, 
and that the erection of the plant on the working site is an 
operation requiring a considerable amount of engineering 
skill. 

The distillers are designed on the well-known Yaryan 
system of multiple evaporation; each plant consists of a 
sextuple effect distiller with surface condensers, and is pro- 
vided with preliminary heaters and the necessary air and 
water pumps; there are also, combined with them, a salt- 
water filter and a get of filters for aerating that portion of 
the distilled water which is to be used for drinking pur- 


In the present instance, each plant consists of six cylin- 
drical vessels containing tubes; the liquor to be evaporated 
is passed through the tubes, the steam from the boiler being 
admitted to the shell of the first vessel. The pressure is 
graduated, being less in each effect then in the preceding 
one; the boiling temperature of the liquid is, therefore, 
lowered as it passes from effect to effect, and it is thus 


amaller capacity, for Mombassa, Western Australia, Perim, 
the Argentine Republic, Russia, and many other places, and 
the firm have now in hand three plants for the Cape of 
Good Hope Railways. 

Another speciality of Messrs. Mirrlees Watson Co., seen 
in their shops at the same time, consisted of а number of 
large condensing plants to fill orders both from abroad and 
from corporations and public companies at home. In all these 
condensera the counter current system is used, the entering 
steam meeting the stream of condensing water which is just 
leaving the condenser. The standard pumps are of the 
Edwards type, but, їп addition, pumps are also made work- 
ing on either the single or two-stage system. 

The frames of the pumps manufactured by the firm are 
not of the ordinary type, but consist of a single casting, 
this gives а much neater appearance than the usual con- 
struction, and the pumps are made in units arranged во 
that they can be combined into sets of two or three, or used 
singly, according as to whether the capacity of the condenser 
requires single, double, or three-throw pumps to be used. 
There was also under construction в self-draining jet con- 
denser. | 
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Condensing plant is an important part of the plant pro- 
duced by the Mirrlees Watson Co., the condensers turned ont 
by them during last year being capable of dealing with 
nearly half a million Ibs. of steam per hour, equivalent to 
over 100,000 н.р. | В 


THE BREAKAGE OF TROLLEY WIRES. 
[BY OUR LEGAL CORRESPONDENT.] 


THE accident at Brentford, in which two horses were injured 
owing to the breakage of trolley wires, once more draws 
attention to the liabilities of electric tramway companies 
who make use of the overhead system. The consequences 
of an accident of this kind may be во appalling, that it is of 
the last importance that the wires themselves, and the 
supports which hold them above the rails, should be made 
the subject of constant inspection. | 
It may be convenient to present to the readers of the 
REkvIxw a short statement of the legal liabilities imposed 
upon electric tramway companies who erect and maintain 
wires of this kind. | : 

In the first place, it may be stated that by the Tramways 
Act, 1870, Sec. 55, which applies to every tramway com- 
pany, it is provided that the promoters or lessees (or a tram- 
way) ав the case may be, shall be answerable for all 
accidente, damages and injuries happening through their act 
or default, or through the act or default of any person in 
their employment by reason or in consequence of any of their 
works or carriages, and shall save harmless all road and 
other authorities, companies or bodies, collectively and in- 
dividually, and their officers and servants, from all damages 
and costa in respect of such accidents, damages and injuries. 

That the above provision prevents a tramway company 
raising the defence that they are protected from actions for 
negligence owing to the fact that they work under statutory 
powers has been made clear in a number of cases. In Sadler 
v. South Staffordshire, &c., Steam Tramways Co., 1889 
(23 Q.B.D. 17), it appeared that an accident was caused by 
the company’s car which ran off the line at a point where 
that line joined the line of another system, over which the 
company had running powers. It ran off the line owing to 
a defect in the points at the junction, but it was not clear 
whose duty it was to repair the pointe. It was held'that in 
any event the owners of the car were liable, because their 
statutory powers did not extend to authorise their running 
along the highway on a track which was in a defective con- 
dition. in, in an Irish case, a tramway company was 
held liable for injuries caused by the worn and slippery con- 
dition of their track. 

Moat of the cases in the books which illustrate the liability 
of tramway companies were decided in relation to trams 
drawn by ho but the same principles apply in the case 
of electric traction. Indeed, it might also be said that an 
electric tramway company have a greater burden imposed 
upon them, as the weight and speed of the cars which they 
use is so much greater than the weight and speed of the 
old-fashioned tram. 

It is first important to consider the position of a tramway 
company with regard to the highway. Under the Act of 
1870, and the provisional order which has been granted to 
them, they obtain leave to use that portion of the road which 
lies between the rails and which extends to a distance of 
18 in. beyond the rails at either side. This part of the road 
they have to keep in repair. They also obtain leave to erect 
posts for the support of the overhead wire which is to be 
suspended at such a distance above the road metal that it 
will not interfere with the ordinary traffic in the streets. 
Regulations have been issued from time to time by the 
Board of Trade with regard to the use of these trolley wires. 
It is now proposed to consider some of the more important 
of these regulations. | 

Olause XV. of the Form of Regulations made by the 
Board of Trade and applied to overhead wires is as follows: 
—‘ The overhead conductors used in connection with the 
working of the tramways shall be securely attached to sup- 
porta, the intervals between which shall not, except with the 
approval of the Board of Trade, exceed 120 ft., and they 


shall be in no part at a lees height from the surface of the 
street than 17 ft., except where they pass under railway 
bridges.” Clause XXI. of these Regulations provides that 
* efficient guard wires shall be erected and maintained at all 
places where telegraph or telephone wires cross above the 
overhead conductors of the tramways.” In September, 
1902, however, the Board of Trade issued the following 
Regulation to be used in substitution for No. XXI. :—“ If 
and whenever telegraph or telephone wires, unprotected by 
any anent insulating covering, cross above, or are 
liable to fall upon, or to be blown on to, the electric con- 
ductors of the tramways, efficient guard-wires shall be erected 
and maintained at all such places.” In an explanatory 


memorandum which is sent with this proposed clause, the 


Board indicate the position in which the guard-wire should 
be placed. 

Where trolley wires are uninsulated, and there is no guard 
wire above them, the breaking of a telephone wire sometimes 
short-circuits the trolley main. The result is that serious 
injury is caused by electric shock. In these circumstances 
it appears, upon the authority of a County Court judge, that 
responsibility does not rest with the tramway company. 
In Bedworth & Son v. The National Telephone Co., an 
action was brought against the company for the price of a 
horse killed by an electric shock. It appeared that a 
broken telephone wire, which fell on the horse, had short- 
circuited a trolley wire belonging to the South Staffordshire 
Tramway Co., who were joined as defendants. The judge 
held that the telephone company were liable, as they had 
been guilty of a trespass in allowing their wire to touch that 
of the tramway company, and he made them responsible in 


. damages. 


Owing to & number of accidents which took place 
at Liverpool from the entanglement of broken telephone 
wires with trolley wires, the National Telephone Co. brought 
forward а clause excluding them from liability in such cases, 
unless it was proved that the escape of electricity was due 
to the fault of the telephone company. A clause of this kind 
appeared in the Tyneside ВШ of 1901, and а number of others. 
(Зее the ELECTRICAL REVIEW, August 23rd, 1901, p. 830.) 

In America it was held that where one defendant's wire 
carrying a dangerous current crossed the other defendant's 
wire carrying a harmless current, and there were no guarda 
between them, it was held that both defendants might be 
found guilty of "negligence, where an accident occurred 
owing to a contact of the wires (Rowe v. N.Y. and N.J. 
Telegraph Co. (1901) N.J. 48 Atl. Rep. 523); but it was 
otherwise where the contact was caused by the fault of the 
owners of the dangerous wire owing to the slipping of the 
trolley-pole of one of their cars, or where it was dae to the 
fault of the owners of the harmless wire in suffering it to 
get out of repair (Western Union Telegraph Co. v. Thorn, 
1894 (64 Fed. Rep. 287). 

The question whether the person who sustains injary can 
be guilty of contributory negligence which will relieve the 
tramway company does not appear to have been decided in 
the English Courts. It is submitted that if a passenger on 
the roof of a double-decker were to deliberately grasp a 
naked trolley-wire, or otherwise expose himself to danger in 
contravention of the notices and bye-laws of the company, 
he could be found guilty of such contributory negligence, then 
the tramway company would be relieved. At any rate, the 
decisions of American Courts could be cited in support of 
such ап argument. In Freeman v. Brooklyn Heights Rail- 
Road Co., 1900 (66 N. V. S., 1,052), a company was held 
not to be liable when its guard wire had become charged, 
апа injured а boy who was walking on the girder of а 
bridge, where he had no business to be, although it 
was the custom of boys so to walk.. There is no 
contributory negligence, however, if the injured person is 
under duty to be where he was at the time of the accident, cr 
where a wire is dangerously near а public passage, although 
the injury was caused by an unusual act on the part of a 

r-by. 

In addition to the liabilities which they incur to members 
of the public who may be injured, the company are subject to 
penalties if they fail to observe the bye-luws already con- 
sidered. It is provided that the promoters or any company 
or person using electrical power on the tramways contrary 
to any of the above regulations are, for every such offence, 
subject to a penalty not exceeding £10, and also, in the сазе 
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of а continuing offence, to a further penalty not exceeding 
£5 for every day during which such offence continues after 
conviction thereof, 
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S for this journal x. P. TRoM»SOx & t cos, ElSotrical РРР 
igh Holborn, Lon on, W.C., and at Liverpool, to тош all 


Agents, 822, 
inquiries should be addressed. 


MEN NT 


644. ‘Improvements in and relating to electrical rail bonds.” E.R. тслвт, : 


B. Ввосенток-НАт.сомв and P. Масовкеов. January 11 ; 


658. *Dynamo casings.’  SAARBRUCAER e Рр Ч Q3SELL- 
SCHAFT and J, EMMERIco. January lith. (Complete.) 


115 '* Electrlo plug switch.“ A. BRUNTON and W. M. BRUNTON. January 


668. “ Improvements i ia rheostats. " W. FAIKWEATHER, (The Cutler- Hammer 
Manufacturing Co., United States.) January lith. (Complete.) : 
660. Improvement in electric alarms.” M. Р Ато. January llth. 
661. ‘* Improvements in and 1 with obtaining metals by electricity.“ 
J. B. Dx ALZUGARAY. January 1 


Pdi “Improvements in or Dt to gas or v 
Wi No Lx Tatu. (The Cooper-Hewitt Electric Oo., 
th. 


092. ‘* High-tension microphone.” R. Vox HorvatH. January 11th. 


nited States.) January 


699. Improvements in electric stoves and heating and cooking apparatus.’ " 


J. A. Baver. January 11th. . 


707. ‘‘ Improvements in electric block sigaalling systems." L. C. WERNER. 


January llth. (Complete.) 


"M. ‘* Improvements in controlling devices for electrical! -driven vehicles,” 

E ELEXTRIZITATS AKTIEN-GESELLSCHAFT VORMALS W. HMEYER & Co. 
(Date applied for under Patents Act, 1901, June 2,04, 1908, being date of appli- 
cationin Germany.) January llth. (Complete.) 


716. “Improvements in and relating to the control and орноп! of vehicles 
propelled by eleotrio motors.” J. 8. HAwoRTH. January 


еЗ "Improved process for insulating electrical conductors.” W. G. HEYS. 
(W. E. Ammon, United States.) January 12th. (Complete ) 


786. “Improvements in and means or apparatus for formirg the 1 1 in 
conduits for electric cables." J. H. Surron and L. GREGSON. January 12th. 


759. F in eleotrio railways.“ L. W. PuLLEN. January 12th. 
( Complete.) 


810. Improvements in or relating to electric automobiles," J. S. RAWORTH, 
January 13th. 

818. “Improvements in electric railway systems.“ Тнк British THOMSON- 
HousToN Co., LTD., Н. N. Вроввоно, F. W. CARTER, and A. 8. Совітт. 
January 19th. | | 


819. *" Improvements in and relating to electric motor-control.” TRE BRITISH 
„ Co., Lro. (The General Eleotrio Co., United States.) 
anuary 2t 


80. Improvements in and relating to electric switches and the like.” THE 
British THomson-Hovstun Co., Lro. (The General Electric Co., United 
States.) January 12th. 


821. Improvements in systems of electric motor control, and in controling 
apparatus therefor.” THE British THomson-HovaTon Co., Liv. (The Genera 
Electrio Co., United States.) January 12th. 


822. ''Improvements in brush-holders for electric dynamos, motors, and the 


like.” Tue Paa@nix Dynamo MaNvracrTURING Co., LT, and H. A. Jonss. 
January 12th. 
883. ''Improvements on and relating to telephone systems." H. REDMON, 


R. L. Нала, R. H. Conway, and N. F. Змітн. January 12th. (Complete.) 


. “Improvements in the art of STONE 
January 12th. 


848. "Improvements ia electro-mechanical mechanism for controlling from 
the moving car or train, the direction of motion and position of movable shunt- 
ing points’ io tram or railway lines, and also in the bare electrical conductor 
from which the electric current is collected for propelling the electric tramcar 
or train. G. D. A. Parr. January 18th. 


850. ''X.ray tube for use with alternating currents." 
January 18th. 


869. Improvements in relays for recording re-transmitting and controlling 
удары A electricity, and in apparatus therefor.” W. E. G. JOHNSTON, 
anuary 13th 


880. ‘Improvements in automatic electric signalling for railways and tram- 
ways.“ Т. Tuomas, Н. BRECKNELL, E. M. Munro, and H. I. RogcERs. 
January 18th. 


962. ''Improvements in the menns for obtaining power for driving electric 
motor vehicles.“ D. Burns and J. M. FLkwiNG. January 14th. 


951. “Improvements in variable speed electric motors." H. M. Н, HoBART. 
January 14th. 


959. ‘‘Improvement of electric testing apparatus.“ 
January 14th. 


962. "Improvements in induction coils.” V. W. DELVEs-BROUGHTON and 
J. A. CoLEe. January 14:Ь, 


958. ‘*Improvements in electrodes for electro-chemical processes." R. 
THRELFALL. January lith. 


991. “Improvements іп and connected with electrical alarums for clocks 
and watches. С. B. SturGess. January 14th. 


1,008. Spark extinguishing apparatus for use in connection with electrical 
high frequency circuits." A.p'AnsoNvaL. January 146. 

1,011. a provements in ani relating to electrio winches.” 
January 14th. 


1,020. “Improvements in and i in the manufacture of electrio light and other 
suspension lamps." F.E.SriTTLE. January 15th. 


1027, “Improvements in electric light switches, electric bell pushes and the 
like.“ G. W. BBLDAU. January 150. . 


1.033. Improvements in accumulators or secondary ba'teries." Т, 
PESCATORE. January 15th. 2 


1,044. Improved electrical contact maker for gas, oil and all internal com- 
bustion engines.” A. ALLTREE. January 15th. 


1,00. Improvements in electric signalling mechanism." P. R. J. WIrrie. 
(A. E. Caughey, United States.) January 15th. 


1.078. Improvements relating to automatic electrical switches." C. H. 
Оғғонр and T. Н. MansH. January 16th. | 


1,095. “ Improvements in apparatus for operating and controlling railwa 
switches and signals.“ A. NEKLEMANS. January J5th. (Complete.) d Á 


1,126. * Ibprovenienté in high frequency electric machines," G. B. BATTEN, 
January 16th. 


1,128. “Improvements in electric light fittings." Venritys, Lro., and P. G. 
EBBurr. January l6th. : 


1,113. Improved electric arc lamps suitable for purrenta of low periodicity. " 
H. Higsr апа A. E. Ахсоір. January 16th, 


A. W. CLAYDEN, 


Q. C. GEISLER, 


Н. Іліко. 


ur electric app ratus.” . 


J. A. Corny, 


1,146. "Improvements in and connected with adaptera for affixing electric 
incandescent amps to oil lamps." B. L. Myer. January 16th. 

1,176. "Improvements relating to means applicable for use in connection: 
with electrio cars, and other vehicles, for 79 the same and for indicating 
the speed thereof." O. Віммомз. January 16th 

ат. % Eleotrie accumulator plate.“ C. P. Exigson. January 16th. -(Com- 
plete.) : $^ 
1 % Improvements in electrical resistances.” G. H. Рлронлм. January 

1.2083. Improvements in electric transmission ‘by three-phase ourrents for 
motor yehicles." N. A. Masson. January 16th. 


1,205. “Improvements relating to ec iL ic " K. HórLiNGER and 
К. Wotrrmanpz. January léith.. ^ : | 
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Copies of any of these Specifications may be obtained of Mesers. W. P. 
Thompson & Co., 322, High Holborn, W. C., and at Liverpool, price, pon 
free, 9d. ns stampa). 


~ 


1902. 
CONTROLLING LIQUID ELECTRICO RESISTANCES BY COMPRESSED Alg. C. De Kando, 
26,966. December 6th. 
DEVICES FOR VARYING THE RESISTANCE OF AN ELECTRIC CiBCUIT. Siemans Bros. 
and Co., Ltd., and Siemens. 27,018. December 15th. 


HrDRAULIC Press FOR ASSEMBLING THK Parts OF ELECTRICAL COMMUTATORS, | 
TIGHTENING THE Exps oF ELECTRICAL COMMUTATORS AND PRESSING. 
TOGETHER THE Discs or ELECTRICAL ARMATURES., А. F. Petch. 27,676. 
December 16th. 


CONTROLLER FOR Егкотвіс Morons, G. A. E. Kohler. 25,028. November 14th. 


RETARDING THE Back Running or ELkcrRiC Trams. C. H. Spencer, 927,984. 
December 11th. 


WATER-TIGHT Cases Foa ELECTRIC BELLS AND TELEPHONES. L. W. De Grave, 
27,497. December 18th. | | 


PNEUMATIC TRaIn-CONTROL BSysTEMS, E. A. Carolan. 
27,768. December 16th. 


REGULATING THE BUPPLY or Biecrricity. E. А. Carolan. (General Electric 
Co.) 27,778. December 16th. 


DEVICES FOR MARKING THE SCORES IN PLAYING GAMES AND FOR ELECTRICALLY 
TRANSMITTING THE BcoREs TO DisTANT PLacEes. H. W. Fairbrase. 27,78. 
December 16th. . Е 


ELECTRIC Авс га О. Cross. 21,861. December 17th. 
ErxorniciTY Мктквв. G. Hookham. 28,006. Deoember,18th. 


ELECTRIC Lamp SUPPORT AND FRT LX Corp PRoTECTOR. T. Barton. 35,008. 
December 28rd. 


ELkcrRic Contacts.’ C. de Kando. 25,554. November 20th. 


(General Eleotric Со.) 


.ErrcrRo-MxcuaxicAL REGULATORS. J. L. Routia, 25,731. November nd. 


E es RATERS: E. A. Carolan. (General Electric Co.) 27,757. Decem- 
r à 


Авс Laurs, E. A. Carolan. (General Electric Co.) 27,167. December 18ch. 


Arc LAurs ror CONSTANT POTENTIAL CIRCUITS. E. A. Carolan, (General 
Electric Co.) 27,770. December 16th. 

FUSIBLE SarR TY Device or ' CUT OCTS USED IN CONNECTION WITH: ELECTRICITY 
Systems. С. Macgregor. 28,728. Deoember 80th. 


px ries FOR PRIMARY BATTERIES, E. Mann and C. Goebel. 28.820. Decem- | 
er R 


ATTACHMENT OF CARBON FILAMENTS 1N INCANDESCENT ELECTRIC LAMPS. F. 
Fauta and P. E. Butler. 24,018. November 3rd. 


ELECTRICAL, BYNCHRONISM INDICATING APPARATUS. British ‘Thomson-Houston 
Co., Ltd., and R. C. Clinker. 26,886. November 29¢ б. 

RaiLWav AND TrRaMway PoiwTS OPERATED BY OR FROM ТНЕ VEHICLES, B. 
Zyliberlast. 26,416. December lat. 

ELECTRICAL APPARATUS FOR AUTOMATICALLY ACTUATING BIGNALS ON AND STOPPING 
RaiLway ENGINES AND TRAINS. Н. Gerstmann. 26,010. December 8rd. 

ALTERNATING CURRENT MOTOR. M. Deri. 26,870. December Sth. | 

ELECTRICAL APPARATUS FOR REGISTERING THE DISCHARGE OF FLUIDS BY PUMps, 


The Liquid (Electric) Register Syndicate, Ltd., and H. J. B. Cassal. 
26,970. December 8rd. 


ELECTRIC SwirOHEs, H. Pieper. 97,393... December llth. . 


йагы METALLIC SURFACES OR Wines. J. A. Неапу. 27,786. December 
1 t. Ф 


ELECTRIC LIGHT SWIrc HB AND THE LIKE. A. G. Eokstein and A. J. D. Krause. 
27,858. December 17th. 


SoLxNOI DS. T. H. Adams. 27,883. December 17th. 

MaGNETO-ELECTRIC JUNITERS FOR INTERNAL COMBUSTION ExOIN EGS. The Tangye 
Tool & Electric Co., Ltd., and A. H. Bate. 27,887. December 17th. 

TELEPHONE INSTRUMENTS, W. E. Heys. 27,934. December 18th. 


STANDARDS OR BRACKETS FOR Gas ов Exectric LioHr...J. B. Morrall. 98,080. 
December 19th. 


Compensating FRICTION IN ELECTRIC METERS. F. P. Cox. 28,087. December 
19th. 


SWITCHES FOR DoUBLE FILAMENT ELECTRIC LAMPS. 
December 19th. 

TELEPHONE EXCHANGES. B. Cohen. 28,823. December 28rd. 

PoLARISED ELEcrRic BELL. B. Brander. 929,448. December 94th. ' 


CoNTROLLING VARIABLE BPEED Dynamos. H. Leitner and R. N. Lucas. 28,487. 
December 21th. 

TRANSMISSION WiTROUT Wires OF ELECTRO-MAGNETIC SIGNALS. 
(J. S. Stone.) 28,509, December 2ith. 

WIRELESS ELECTRIC TELEGRAPH SyeTkMs. Н. Н. Lake. (J. S. Stone.) 28,616. 
December 24th. 


ELEcTRIC WIRELESS TELEGRAPH SysTEMS. H. Н. Lake. (J. S. Stone.) 929,021. 
December 21th. | 


кк ACCUMULATORS., H. J. Haddan. (Communi ated.) 28,528. December 
24 


WIRELESS ELECTRIC TELEGRAPH Systems. H. H. Lake. (J. 8. Stone.) 28,549. 
December 24th. 


ELECTRIC WIRELESS TELEGRAPH Systems. H. H. Lake. (J. 8. Stone.) 28,650. 
December 24th. К 


CONDUCTORS OR OsciLLATORS FOR Use IN ELECTRICAL WIRELESS TELEGRAPHY, 
H. H. Lake. (J. 8. Stone.) 28,551. December 24th. 


SUPPORTING DEVICES FoR TROLLEYS FOR OVERHEAD ELectric Traction. F. 
Kennington and D. L. Fawcett. 28648. December 27th. 


Моток Dispatcn Boxes AND OVERHEAD LINES Fok USE IN AN ELECTRIC POSTAL 
Service, Count R. T. Piscicelli. 29,761. December 80th. 


ErrcThRic HHEOsTATS, H. Pieper, 98,858. December 81st. 


L. Lobenthal. 2, 101. 


H. H. Lake. 
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THE TELEPHONE AND THE 
“ EDINBURGH REVIEW." = 


Іт was complained of some of the older Edinburgh Reviewers, 
that they utilised the books, of which a lis& was prefixed to 
their articles, less for the purposes of review than ag an 
excuse for expressing their own opinions on, or writing a 
history of, the subjecta dealt with. An article in the “ Edin- 
burgh” for January, on * Telephones in Great Britain," 
shows that the qualification of using the titles of publications . 
as а peg upon which to hang a practical disquisition, has not. 
been lost. Treasury Minutes, Reporta of Select Committees, 
Memorandum setting forth Agreements, Annual Reports of 
the Postmaster-General, and semi-annual Reports of the 
National Telephone Co., are supposed to be the subjects of 
review. They serve instead for a concise history, some 
interesting speculative questions, and a final recommendation. 
It was a celebrated historian who said, in an “ Edinburgh” 
review, that to have spoken history, acted history, and lived 
history, formed “ опе eminent qualification for writing 
history.” 

Whilst it is useless to conjecture the relationship of the 

writer to the subject of the article, it is safe, we think, to say 
that his knowledge on the historic side has not been ac- 
quired solely from a perusal of the undoubtedly illuminating 
works quoted. Speculative questions are reached as early as 
the fourth line of the article: — 
Whether an industrial undertaking, such as the dud 
of telephone exchanges, is likely to be more beneficial to the 
public in the hands of the State, of municipalities, or of 
private enterprise; whether the State can, in such an 
undertaking, successfully compete with private agencies; 
what is the value of competition at all; and what the 
advantages of a monopoly in relation to such an enterprise 
—these are some of the questions which arise in connection 
with the development of telephonic communication in this 
country." ' 

Dealing with the Telegraph Act of 1868, the Reviewer 
remarks that obviously, the telegraphs were not handed 
over to the Post Office in order that they might be farmed, 
or that telegraphic communication should be obstructed or 
made more expensive." The competition of the Tele- 
phone Company with the Government telegraphs, and 
the encouragement of competitive telephone companies, 
are duly recorded. Of Mr. Hanbury's Committee the 
Reviewer writes in mild reproof :—* The diffieulties 
in formulating апу satisfactory policy, inherent in the 
fact that the Post Office had abnegated its true function 
of carrying on telephonie work, and had let a portion of its 
monopoly out to farm, were ignored, and the tele- 
phone question was treated too much as а contest 
between the company, supported by the Post Office, 
and the municipalities, representing the public. In 
the course of the evidence, the complications of 
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the situation, however, gradually developed, and in its 
Report the Committee, though still taking too contro- 
Versial а tone, made recommendations which have un- 
doubtedly resulted in advantage to the public.” 
It is recognised, however, that the main purpose of Mr. 
Hanbury's Committee was to inquire into the advantages 
of municipal competition, and in the Reviewer's opinion, 
“ there are many lions in the path of municipal telephone 
enterprise,” and “to carry оп a telephone undertaking at 
the riek of the rates is, therefore, a project of very question- 
able propriety.” It is recognised, also, that competition by 
the Post Office presents some awkward features” not 
noticed by the Committee, and it is considered that their 
recommendations may be challenged, on the ground that 
“the principles of competition cannot be usefully applied to 
the telephone ;” but the charge which is legitimately made 
against the Report, is not that the Committee recommended 
competition, * but that it did not make it sufficiently clear 
that competition was but a temporary makeshift, and that 
the only ultimate solution lay in the resumption by the 
Postmaster-General of the duty of working the whole tele- 
phone system in connection with the administration of the 
Post Office." | ' | 
Àn extension of the company's license is regarded as im- 
politic and impracticable, and the solution suggested is 
Government purchase by terminable annuities. “In the 
final deal the Government bas the better hand, if it only 
makes the most of its cards; and it is for the company to 
play first.” In these words the Reviewer concludes his 
article, which should be read by all interested in the subject. 
We may reserve comment on the proferred solution, but 
we cannot peruse the catalogue of mistaken policies without 
recalling our efforts to prevent their perpetration. Scarcely 
one of the failures recorded but has been sct forth by 
us in its true light when first proposed. We ho;e that the 
title of the “ Edinburgh” article will not be considered as 
another Irish grievance, but there is some ground fer it where 
“ Great Britain“ takes the place of the “ United Kingdom." 
It may truly be asked, What has Ireland done to justify 
this omission ? Are there no telephones in Ireland? Has 
not the distressful country provided patriot or Parliamen- 
tarian to claim freedom for the telephone as well as for the 
people? Is Dwyer Gray forgotten ? 


THE RATING OF TRAMWAYS AND 
LIGHT RAILWAYS. 


AT the meeting of the Tramways and Light Railways Asso- 


ciation, which was held on January 28th, Mr. W. G. Bond read 
a paper, in the course of which he sketched the existing law 
applicable to the rating of tramways and light railways, and 
pointed out certain respects in which he considers that law 
should be altered. It is hardly necessary to remark that 
this subject is of the greatest interest to the electrical 
world. There are few tramways or light railways 
laid down nowadays which are not intended -to be 
worked by electricity. Further, the profit earned by these 
undertakings renders the amount paid by them in- rates of 
great importance to the rating authorities, who are not slow 
to avail themselves of any advantage which the law affords 
them. The magnitude of the amount paid in rates was 
made clear by Mr. Bond when he compared the income-tax 
and rates paid by various companies. Taking a few figures 


from tramways in all parte of the country, he said that in 
1902 Company A paid £313 in income-tax and £1,275 in 
rates, While Company B (in 1903) paid £166 in income-tax 
and £447 inrates, It thus appears that a proper rating 


‘basis is most important from the point of view of the 


companies. | 

In reviewing tbe present state of the law of rating, as 
applied to tramways, Mr. Bond draws attention to the fact 
that the principles applied by the Courte were first enun- 
ciated in the days of Elizabeth, and are now to be found in 
a statute passed so long ago as 1836, The rate is levied 
* upon an estimate of the net annual value of the several 
hereditaments rated, that is to say, of the rent at which the 
same might reasonably be expected to let from year to year, 
free of all usual tenante’ rates and taxes, and tithe commu- 
tation rent-charge, if any, and deducting therefrom the pro- 
bable average annual cost of the repairs, insurance, and 
other expenses, if any, necessary to maintain them in a state 
to command such rent." Dealing with the application of 
this section to tramways and railways, Mr. Bond says :— 
* But it may be asked : What has all this to do with tram- 
ways, railways, and the like? Well, that is the very ques- 
tion I am always asking myself. Such devices of the Evil 
One were quite unknown to our Sovereign Lady Queen 
Elizabeth, and no one (not even Mr. Yerkes) has, ав yet, 
offered to take a yearly tenancy of the Great Western Rail- 
way. American judges have, I believe, ruled that elec- 
tricity isa manufactured commodity, and, therefore, liable to 
import duty; but no English judge, so far as I am aware, 
has ruled that a tramway is a Brixton villa." 

The author of the paper then proceeded to show how that 
creature of judicial manufacture the hypothetical tenant ” 
is brought into existence in the case of a tramway, and how 
the rent which he would probably pay is arrived at by a 
method of valuation starting from fhe profits earned, and 
arriving at the annual value of the rateable portion of the 
undertaking by a series of deductions. 

Mr. Bond is not one of those theorists who so often come 
forward to make loud outory against an existing evil with-. 
out suggesting any remedy. He boldly suggests that local 


rate should be levied, as income-tax is levied, upon the 


annual profits of а tramway undertaking. In the course of 
his paper he made the following suggestion :— 

* [n 1899-1900 nearly £36,000,000 was raised by rates. 
Let me assume (solely for the sake of illustration) that it 
was found that one-quarter of this sum was levied from 
railways, tramways, and the like, and three-quarters from 
house property and the like. Then let me further assume 
(again only for the purpose of illustrating my argument) 
that it was found that an average rate of 4s. in the £ on 
house property and 18. in the E оп the income-tax, assess- 
ments of the companies would have realised these respective 
sums of £27,000,000 and £9,000,000. Then Parliament. 
could direct that for the ensuing five years no local authority 
should impose a higher rate than }d. in the £ on the income- 
tax assessments for every 1d. per £ of rateable value. At 
the end of every quinquennium these relative poundages 
might be open to revision by, let me say, the Local Govern- 
ment Board.” | 

This is substantially a proposal to rate a tramway on an 
entirely new basis, and we confess that we do not think a 
sufficiently strong ease has been made out for such a drastic 


Vol 54. No.1,367, Раввслвг 5,1904. THE ELECTRICAL REVIEW. | s 


208 


change. It is true that the law of rating is one of the most 
complicated branches of English jurisprudence, but at the 
same time it has been for many generations uniformly ad- 
ministered by the judges, and the Statute of 1836, however 
inapplicable it may be to the more modern types of rate- 
payiug property, has been found capable of an interpretation 
which brings those classes of property into rating. If the 
principle of rating profits were introduced in the case of an 
electrio tramway, there аге а thousand and one classes of 
property which would have to be rated on the same basie. 
Take, for instance, the undertaking of an electric lighting 
company. Their occupation of land by means of cables, 
wires, &c., is even more fanciful than the occupation of land 
by a tramway company which has a monopoly of the use of 
the rails in а street. 

We concur, however, in thinking that tramway companies 
are at present “ over-rated.” Mr. Bond points out that in 
his experience the rateable value works out at a little over 
20 per cent. of the net profits, as shown in the annual 
balance-sheet. Having regard to the fact that the local rate 
in nearly every district shows a tendency to increase rather 
than diminish, any scheme which can be devised to relieve 
the tramways would be welcomed by all. 

It is sometimes forgotten by those who argue that, 
inasmuch as tramway companies make large profits, they 
should be heavily rated, that these bodies are working for 
the good of the ratepayer, and that both directly and 
indirectly they do much to relieve the rates, By facilitating 
the movement of large numbers of working men from one 
place to another, they assist in solving the housing problem. 
Again, they are responsible for the repair and main- 
tenance of that portion of the highway which is 
covered by the track. Mr. Bond has very properly 
pointed out that, in legislating for light railways, the 
Government has already recognised this fact. Ву the Light 
Railways Act, 1896, it is provided (in effect) that for the 
purposes of rating, a light railway shall be treated as a 
railway. The significance of this lies in the fact that by the 
Public Health Act, 1875, Sec. 211, a railway constructed 
under the powers of any Act of Parliament for public con- 
veyance, shall be assessed in respect of the same in the 
proportion of one-fourth part only of the net annual value 
thereof. This is a distinct advantage conferred upon a light 
railway, and promoters who are desirous of establishing an 
electric tramway should consider the advisability of layinz a 
scheme before the Light Railway Commissioners. There is 
nothing in the existing law to prevent a light railway 
running where a tramway may be laid. Many of the 
undertakings n^v known to the public are really light 
railways and entitled to the exemption. 


p € 


FORTUNATELY, our climatic conditions, 
though lesa to be relied upon than any of the 
other works ©! creation, do not often saddle English railways 
with very sei;ous trouble from the freezing and enowing-up 
of trains in tne winter months ; but though the subject may 
not be of very direct interest in connection with the elec- 
trification of our lines, it is worth while relating a recent 
experience in the States which brought out very clearly one 
of the advantages following in the train of electrification. 
From an editorial in New York Electricity we learn that, 
during the first week in January,a heavy fall of snow and 
zero weather placed práctically every steam railroad leading 
out of New York City in trouble. The freezing of the 
water in the locomotives and pipes caused delays which 
disorganised entire traffics, for they had to be thawed 
out before they could be run into stations and 
coupled up, angry passengers waiting meanwhile. This 
state of things may be compared with what was happening 
on the trolley roads connecting New York and Jersey. 
While the process of ice melting was proceeding on the 
steam lines, a few snow plows were able to clear the trolley 
roads so dily that all was, so to speak, plain eailirg," 
and the scheduled times were practically complied with. No 
matter how cold it became, there was no ice on the motors 
to require melting. 


Bnowed-u[. 


ON THE CIRCLE-DIAGRAM OF THE 


REPULSION MOTOR. 


Containing a General Method of Deduoing the Graphic Theory 
of any Alternating Current Apparatus. 


By F. CREEDY, A.C.G.I. 


PRELIMINARY. 


As the method to be employed in this article consists of an 
extension and application to geometry of Mr. Steinmetz'a 
symbolic method, explained in his book, Alternating 
Current Phenomena," and now so widely used, it is desirable 
before starting to say a few words about this method.* 

The following notation is employed throughout :— 

All vectors are denoted by thick type, such ав e ; versorst 
by ordinary type, such as 7, and numbers by italics, such 
as п ' 


Thus the magnitude of any complex quantity, г is denoted 
by the same letter in italics, such ав r. | 

As is now well known, Mr. Steinmetz expresses а phase 
diagram in gymbols in the following manner :— 

He assumes a horizontal and а vertical axis, and resolves 
all vectors such as R. M. S. currents and E. M. Fs. along these 
ares. | 
For instance, e being any vector, the horizontel component 
is represented by а number (say e,), while the vertical com- 
ponent is distinguished by the prefix уав іп у e, Thus we 
write (see fig. 1)— 

e — е + Je, 


Mr. Steinmetz considers his vectors as the diameters of 
the circles which represent sine waves in polar co-ordinates. 


Fra. 1. 


Fic. 2. 


Consequently a vector in the poeition o v /ags 90? behind 
one in the position o X. Thus Steinmetz’s diagrams corre- 
spond to clock diagrams in which the rotation is clockwise. 

A vector of the same length as e, but lagging 90°, is 
represented by у е, — е, (see fig. 1). Now, if we multiply 
the original vector e, + Je, by у те get je, + j2e,. Con- 
sequently, defining our prefix 7 by the equation 


Р = -ly= /—1, 


we find that multiplying а vector by ; retards it by 90? or a 
quarter period, and that our vectors are represented analyti- 
cally by complex numbers. | 

In alternating current theory we have, besides vectors, 
versors such as impedances, which, when applied to a vector, 
turn it through а certain angle, and alter its length in a 
certain ratio. Thus if we havean E.M.F. vector e, and the 
corresponding current vector i, and we assume that Ohm’s 
law still applies, we have e = i Z, z being impedance. Thus 
i i8 turned into e by the application of z. 

In order to find out how to represent z analytically, we 
may resolve this E.M.F. e into two components, one 7 i in 
phase with the current and representing the resistance drop, 
and a second zi (z = 2 x n L), 90? ahead of the current, 
required to overcome the counter E.M.F. of self-induction. 
The latter, accordingly, may be represented by — л 2 i (since 
multiplying by — у produces a lead of 90°). 


See also ELEcTRICAL REVIEW, Vol. 42, pp. 22, 54, 90. 

+ А name for euch quantities as impedances seems to me urgently 
needed. І use versor,a word introduced by Sir W. R. Hamilton 
and used by him for an operator which alters the direction of a 
vector witbout changing its length. I use it for the more general 
operator which changes the length also. 
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Therefore, the whole E.M.F. may be represented by the 
expression е = (r — 72) i, or 2 i. 

Thus the E. M. F. consumed by any current is represented 
gymbolically by i z, z being the (symbolic) impedance of the 
circuit in which the current flows. 

An important case is that of two mutually inductive 
circuite, such as occur in alternating current motors. If 
the circuits contain iron, we have the flux due to the current 
in any one circuit lagging slightly behind the current. 

Thus in fig. 2, let i be the current in one of -the circuits, 
and o be the flax due to i common to the two circuits. 

Then in the second circuit the flax ф will produce an 
E.M.F., e, lagging 90° behind it, and therefore more than 
90? behind i. In terms of the current i, this E. M. F. has 
two components, —7, i, opposite in phase to the current, and 
ry i lagging 90° behind the current. 

That is to say, the E.M.F. produced by any current in any 
circuit not its own, is uu 

| —(n—)4)i— — ^i, 

where — г, i is the E. M. F. produced by that component 
(due to iron losses, &c.), of the common flux, which is in 
quadrature with the current, and / „% i is the E. M. F. 
produced by that component which is in phase with the 
current. (It is necessary to distinguish clearly between the 
E. M. F. consumed by a current = i 7, and the E. M. F. 
produced by а current — iz). Since 20 depends only on 
the common flux it must be the same for both circuits, if 
each has the same number of turns. 


The reciprocal of this, vo = г ів called by Steinmetz the 


^) 
promary ezcifing admillanee ia the case of alternating current 
motors. 

In its own circuit the current i consumes, in addition, an 
E. M. F., iz = i (r — у), where; is the re-istance of the 
circuit, and „' is the reactance due only to those lines which 
thread no other circuits. 

Every vector a (see fig. 3) may be written— 


в (сов а + у Bin a) which may be abbreviated to a cis u. 


а 


pa 


ze i 
A С05& 
Fic. 3. 


Now, by а well-known trigonometrical theorem 


(cosa + / sin a) = %, and, therefore, cis a = 4a. 

Consequently, by the laws of exponentials, 
сів a cis = сіз (а + б), cis a/cis В = cis a сів (— 5) = 

2 cis (a — 3). 

Thus, the operator, cis 0, simply turns a vectar through 
the angle Ө, counterclockwise or clockwite, according as 0 
i8 positive or negative. 

Now, let us form the product e i, where i denotes the con- 
jagate of i. Thns, if i= 4 + , i i ; or, if 
і i сів f, then і = /cs(—j)). 

We have 
Ө i = e cis a į сів (— 3) = е cis (a—f) 

emo. (сов (а — P) T sin («— В) ) 
е = ғ cis а 

i = icis 32, 

Following Steinmetz we may denote the real part of a 
vector, or product of vectors, by square brackets with the 


suffix 1 and the imaginary part by square brackets with the 
suffix J. Thus 


where 


e i = [е і], + [ei], 
е і = i cis 8 е сів (— а) = i e cis (B — a) 
= ei (соз (a — 3) — 7 вір (a —0)) 
is the conjugate of e i. Thus we have : — 


Now 


— — а i — — — m 


* See Am. Inst. El. Eng, Vol. 16., p. 322. Tois notation, in- 
troduced by Mr. Jackson, has the advantage of bringing the augle 


a into more prominence than the notation e, does. 


ei- [ei], — [ei]; 
by the definition of a conjugate. Thus we get the 
formule:— . | 
[e i], = [е 1), and [ei]; = — [ei]; 

Application to Geometry.—The two functions we have 
just obtained, viz.: [e i], and [e i];, are of very great 
importance in geometry. They may be geometrically inter- 
preted as follows :— 

We have (see above) 


[e i], = е (i cos (a — B)) = i (е cos (B — «)). 


P^ uw Mrs ТЕРСЕ c 
^ — 'esin(c-( „7 
d I | „7 
«—tcos(x-[)— 1 1 
Fia. 4. Fic. 5. 


Now (see fig. 4) this may be interpreted in the fullo ing 
Way :— 
[e i], = [e i], means she product of the length of eilher 
veclor into the projection of the other upon il. 


Trealment of Power by Vectors.—I have not space bere to 
do more than remark that if i is the current in a circuit and 
e the E. M. F. corresponding, the power given to the circuit 
ів [e i]. I hope to go more fully into this interesting 
subject, at some later date. 


We have also (see fig. 5) 

[е i]; = + je / sin (u — B) = — ei sin (5 — а). 
This means the area of the parallelogram, йо of whose sides 
are e, i. Ils sign will be posilive if (а — 5) is posiare, thut 
is, if the least rotation of the barred vector, which would 
make it parallel to the unbarred vector, is — counler- 
clockwise, [e 1]; is positive. | 

It should be noted that the above should be considered as 
functions of e and i, not of e aud i. 

It is now possible to show how this method renders easy 
the deduction of all possible graphic theories of any alter- 
nating current apparatus (whose action does not require 
more than two independent variables for its complete speci- 
fication) from its fandamental symbolic equations. In order 
to show this, the method will be applied in the first instance 
to the repulsion motor. 


(To be continued.) 
ee 
A STEAM METER. 

By R. S. BAYNTUN. 


Tux object of this invention, which has recently been 
brought out by the writer and Mr. W. J. Bamber, two of the 
engineering staff at the Bloom Street and Dickinson Street 
works of the Manchester Corporation Electricity Depart- 
ment, is to measure and record the weight or quantity of 


Fia. 1. 


steam passing through a pipe. By ite means, the rate at 
which a boiler is raising, or an engine using, steam, may be 
read directly off a scale, and, by the addition of a recording 
drum, & continuous record may be kept, from which the 
total weight passed in any given time may be-ascertained. 
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The principle of its working is very simple. Suppose that 
in fig. 1 steam is in the pipe А B, supplied from the end в, 
and that the end a is conn to any steam-using 
apparatus. b ai 

Let a represent an ordinary stop valve regulating the 
supply of steam, and B a check valve loaded with a small 
weight, and suitably guided to rize and fall without sticking. 
Then, if the valve a be closed, no steam can pass, 
в will obviously remain shut by its weight. Now suppose 
that a be opened slightly, any steam in tbe pipe between 
A and B will escape, and the unbalanced sfeam pressure on 
the under side of B will instantly cause it to lift and open. 

To investigate the extent of ita lift, suppose, in the first 
place, that this should be sufficient to cause its opening to 
be во great that the valve does not throttle to the extent due 
to its weight, say 2 ол. per sq. in.; then there would be 
nothing to support it in that position, and it would close 
again till ita area of opening was that due to throttle given. 

Next suppose it to open to an insufficient extent, so that 
it throttles too much. Then the unbalanced pressure will 
open it more until its opening is correct as before. 

It is thus in perfect equilibrium at this point ; it cannot 
close more, ав this would cause an unbalanced pressure which 
would open it again; and it cannot open more, as there 
would be nothing to support the weight, which would close 
by gravity. The effect of the impact of the steam is quite 
negligible, as a simple calculation will show. 

If now the valve A be opened a little, the unbalanced 
pressure will at once open в correspondingly, and should 
valve A be partially closed, в will in like measure be closed 
by gravity., ' 

Then if the opening of A remain constant, and all the 
conditions as regards pressure, &., also remain constant, 
the rate at which steam is passing will also remain constant, 
and if the opening be changed the steam passing will also be 
changed in like proportion. 

To look at the action of в in another way, we may gay 
that it is always on the point of throttling, though not in 
the ordinary way, since it always throttles to a constant 
extent, due to the weight, of а few ounces per square inch, 
and it is impossible for that degree of throttling to vary. 
Also it has been found, by experiment, that, given a constant 
throttle, the rate at which steam flows is proportional to the 
opening, the pressure being constant. This is the essential 
principle of the meter’s working. 

Thus the opening or lift of B is an exact measure of the 
rate of flow of steam, and it is only necessary to transmit the 
motion of this lift to the exterior of the valve, that it muy be 
registered on a suitable scale or recording drum, and we have 
a complete steam meter. vs 

To gauge the lift, the valve in rising is caused to turn a 
spindle, an extension of which, suitably packed to minimise 
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and valve 


A dashpot is used in some cases to damp the sudden 
movements of the valve due to rapid fluctuations of the 
amount of steam passing. The valve is also fitted with a 


wheel and spindle for use as an ordinary stop valve when 
desired. | 

It will Ъ уе been gathered from the above that the meter 
is essentially а volume meter, and as the volume per lb. of 
steam varies with the pressure, if this is likely to vary much 
in the same meter, it is necessary to use a device for com- 
pensating this error. | 

А simple one has been designed in which the motion of 
the valve is transmitted to the scale, through а lever, the 


t 
a CON 


e e 
“Say wA ! 
Ed (TT 
| » 
n ti Е 
. 19 bc 


(М 


— 


. 


— — — — — ' — 


i 
с ШОО E 


| | 4 каз 


: 1 
= = ОКК ae = л | 
х Вата PETES ОТИС 
e 
Kc: NWS A i S VEETEE = | 
a | ш” Y 5 


zs Fic. 2. 
friction, is brought through the side of the casing. A 
pointer is attached to this and registers the reading on a scale 
evenly divided to represent lbs. of steam passing per hour. 
The weight used is but small, being of such a magnitude 
as to close the valve against the friction of the moving parts. 
In many cases the weight of the clack alone is sufficient for 


the purpose, 


fulcrum of whick is movable, by a suitable form of pressure 


uge. | 

Thus, if the steam pressure should alter, and conse- 
quently the amount of steam passing, for a given opening 
of valve, the relative lengths of the arms of the pointer lever 
will vary so as to give different readings for the same lift 


of valve. 


+ 


| 
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Fig. 2 shows a form of the meter in which a swinging 
vane is used, and thé weight, or an equivalent spring tending 
to close the valve, and the dashpot, are all external to the 
casing. It is shown as a recording meter. 

Fig. 8 shows & valve of the standard type, as adapted to 
small sizes; the meter is shown complete with dashpot 
and stop valve attachment. | 

Fig. 4 shows how a junction valve of the usual mushroom 
type may be adapted to form a steam meter. From this 
figure it will be seen how slight are the changes, the leading 
dimensions lending themselves admirably to the arrangement. 

The uses to which the meter may be put are very many. 

There has hitherto been no method of ascertaining the 
amount of steam generated by a boiler or used by an engine, 
but the clumsy and unreliable one of measuring the feed 
water, or if surface condensers be in use of measuring the 
water by condensation. | : 

Neither of these methods taking into account the wetness 
of the steam, elaborate tests have to be made with one or 
other of the various types of calorimeter, all of which require 
considerable skill and care in use, and not one of which is 
really reliable even then. Also the steam test must be of at 
least six hours’ duration, to eliminate as far as possible errors 
of measurement. 

In short, a boiler evaporation or engine steam consump- 
tion test is & matter requiring much skill in carrying out, 
and causing much trouble and expense by reason of the 


elaborate preparations required. As a matter of fact, tests 


have generally to be made at the week end, to avoid inter- 
fering with the ordinary running of the plant. 

On the other hand, with a steam meter, readings can be 
regularly'taken without any preparation, and entered in the 
log, or the recording sheets can be filed. 

The meter measures only the steam passing and not the 
water, ав it is a volume meter, and the volume of steam is 
several hundred times that of an Paun! weight of water. It 
is the acme of simplicity, has nothing in it to go wrong, 
and should cost in the simple form little more than a stop 
valve, which it is eminently fitted to replace. 

For use in this form as a junction valve fitted to each of a 
range of boilers, its readings should be of great value, show- 
ing at once any failure in the steaming capacity of any 
boiler, whether-due to scaling, to dirty flues and tubes, or to 
unskilled firing, and in the event of hard steaming showing 
at a glance which of the boilers are not doing their share of 
the work. | 

With a steam meter the economies of engines at various 
loads can most conveniently be noted, and any increase in 
consumption due {о leakage or other causes would very 
soon be noticed. 

It would seem probable that with the greatly increased 
facilities the meter affords for testing, records will be kept in a 
manner hitherto impossible, which, by increasing the know- 
ledge available of the working and economy of steam planta, 
will serve to further their progress. 

The meter has other uses, to which we can allude but 
briefly, such as for where steam is used for industrial 
purposes, and where it is sold in bulk, as is so largely the 
case in the States, 

The writer may conclude by stating that since its 
inception some twelve months ago, the invention has been 
thoroughly tested with moet satisfactory resulte, it having 
proved a perfect steam meter. The instrument has been 
Pen and Mr. W. J. Bamber has acquired the patent 
rights, 


TECHNICAL EDUCATION: THE PAY OF THE 
PROFESSOR. 


By A UNIVERSITY LECTURER. 


RrEcenTLY Dr. Rhodes made a most admirable suggestion 
in the colamns of this journal—that manufacturers should 
select certain promising students at technical colleges for 
employment during vacations, and finally for a permanent 
position on the works’ staff. Simultaneously Prof. 
Silvanus P. Thompson was waging war with the District 
Council of Erith for advertising for premium pupils at £50 
per annum. In short, the question which is troubling many 
of us in the teaching line is one concerning the premium 


Ld 


manager at £3,000 a year. 


pupil, and it may be stated as: D premium system 


doomed ? " | Ж 

Probably the original idea of the premium system was 
that, through it, à man paid his footing into his profession. 
It gave him a certain status. But the most enterprising 
manufacturers quickly discovered that the system was a 


great burden to them; not only did the “ premiums” 
refuse to do any work themselves, but they were an almost 


intolerable nuisance in the works. Of course, there were 
exceptions. In the testing department of a large engineer- 
ing works the author had several premiums” under him; 
it is almost certain that, on the average, they were no better, 
no worse than those in other works. Two of them were 
fully worth £1 a week to the firm, although they themselves 
had each paid £100 down for the privilege of a year's ex- 
perience. Bat the others, Thay wanted to pick their jobs ; 
they wanted to come late and go away early ; they fairly 
made the workmen with whom they came in contact bristle 
with indignation at their monkey tricks. They were an 
intolerable nuisance, because they had to be watched. That 
firm now refuses to take “ premiums,” and comparative 
peace and quietness has been the reward. It takes im- 
provers and apprentices, all of them ** six o'clock men,” the 
former liable to instant dismissal. 

Let us, therefore, acting upon this experience, assume 
that the * premium system " for the purposes of teaching 
the profession of electrical engineering is a failure. How 
shall it be replaced? Here, again, Dr. Rhodes helps us. 
Obtaia teachers qualified to act in co-operation with the 
manufacturers; obtain the best brains at any cost, and do 
not drive tbe professor into coneulting work as & means of 
livelihood. Nobody objects to a liftle consulting work beirg 
done ; it keeps the professor in touch with everyday practice, 
and prevents him becoming, as his brother at Oxford, cut 
adrift from the stream of life. He should be, first and fore- 
most, a teacher of engineering ; after th«t, a man to be con- 
sulted on engineering work. Many in the teaching pro- 
fession give their half-a-dozen lectures a week, leave the whole 
of the administrative and laboratory work to their underpaid 
assistants, and devote most of their time to external work. 
And no wonder. If they did not do so, it would not be 
worth their wbile to remain in theteaching profession. Only 
a few weeks ago there was a striking advertisement in the 
technical papers. A large engineering firm required a 
He was to devote the whole of 
his time to the work. Can it be expected that the many 
professors paid below £1,000 a year will devote the whole of 
the time to their work—or even most of their time to their 
professorial duties ? 

. When the question of salaries is raised, the defence of all 
Councils, Senates and Committees may be boiled down in a 
brief sentence. 
them increase their fees. The premium pupil paid for bis 
footing, the doctor or the barrister requires a certain capital 
expenditure before he can enter bis profession. His teachers 
are paid well. Therefore increase the fees of the technical 
students in our colleges, but, for the sake of the подеграіа 
professor and his assistants, ear-murk that money for their 
benefit. There is one place, at least, where the fees obtained 
from the technical students support a dear old past-century 
professor, who loves to tell us poor technical men that we 


are spoiliog the pleasures of life by making this an age of 


bustle and rush. He lives among his old Latin and Greek 
heroes, admirable acquaintances (provided the acquaintance 
be superficial), but, to the practical man, cold companions ; 
but my dear old dusty professor of Latin, who despises 
* tuppenny tubes," and hates even the electric motor-car, he 
gets paid double the salary of his over-worked colleague, who 
trains treble the number of students in electrical engineer- 
ing. Andthe Latin man, should you show him the injustice 
of the case, replies : * Yes, but you engineers make &o much 
by outside work." Poor old fellow, he only tried outside 
work once—it was a Latin grammar, I think, and the sale 
of it was like his energy—limited. 

Consequently, the great problem of technical education is 
solved, to a very great extent, if the teachers are to be paid 
better. They must be able to concentrate the whole of their 
energy upon their teaching duties. They must be able to 
live on their salary. Preferably, they should be very human. 
They should cultivate, not shun, the acquaintance of manu- 
facturers, If possible, the technical department of a 


„We are too poor," they say; very well, let 
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. university, or large college, should be under completely 

separate management, and run on its own merits. In many 
cases, what is wanted is money for paying the ataff 
properly and founding scholarships. Bleed the rich student, 
even ав do the older seats of learning. but give the poor one 
every chance, Direct the great stream of money —most of 
it now being wasted—which is used for evening technical 
schools, along channels leading to pastures which pay for 
the cultivation. Use thia money for. fouuding scholarships. 


Dr. Rhodes repeats what has long been patent to those who 


have bad to do with evening classes—they are wearisome to 
the flesh. And yet our worthy city and borough councillors 
think that this is the only kind of technical education 
needed. | 

The whole question seems to be one of money. We all 
agree that State aid is needed badly. In many places the 
local rates might be used to subsidise day classes for instruc- 
tion. Higher fees should be charged to the student who 
сап afford to pay them, апа scholarships founded for those 
who would otherwise not get а chance. Above all, the 
salaries of the teaching staff should be such that they are not 
tempted to go into another position. Concerning the 
teachers themselves—it is & very dangerous subject. In 
many cases it should be insisted that they too have the 
* gandwich " system, und spend a portion of their year in a 
works. Unfortunately the junior men are usually во over- 
worked that even their vacations are full up with college 
work, and so technical education suffers and the country 
suffers. Why not appoint a Royal Commission to report 
and take evidence upon this subject ? C. A. 8. 


CONDUCTIVITY OF MERCURY VAPOUR. 


Mn. PETER Cooper HEWITT, whose name is £0 well known 
in connection with the electric mercury vapour lamp, con- 
tributes an article of no small interest to the Electrical 
World and Engineer, New York, for December 19th last. 
The article deals mainly with the electrical data connected 
with the conductivity of mercury vapour under different 
conditions of vapour density, of current 
strength, and of the diameter of the 
containing vessel ; and with a descrip- 
tion of a cleverly designed apparatus, 
which had been constructed to obtain . 
the data. 

The apparatus consisted of a closed 
chamber of heat-insulating material, 
inside which the temperature of the air 
could be varied at will by passing a cur- 
reut through a resistance heating coil, 
controlled by an external rheostat. By 
means of a fan, the enclosed air could 
be maintained in rapid circulation. In 
the sir chamber, but out of direct 
radiation from the resistance heater, 
was suspended the tube, or lamp, con- 
taining mercury vapour, near which 
thermometers were inserted to indicate 
the temperature of the air surrounding 
the tube. The respective tubes to be 
operated on were fitted with two 
platinum rbodium thermo - couples, 
sealed into the glass at a definite dis- 
tance apart, and placed as far as pos- 
Bible from the + and — poles of 
the lamp, so as to be out of the dis- 
turbing influence of the positive and negative electrodes. 
„The external terminals of these couples were immersed in 
ice and connected to a d'Arsonval galvanometer. The 
internal temperature was measured by means of these 
couples by observing the deflection of the galvanometer. It 
was possible to ascertain accurately when the internal and 
external temperatures were the same. The drop in volts 
between the platinum-rhodium points was taken by a Kelvin 
electrostatic voltmeter, the couples thus serving a double 
purpose: It was possible to obtain voltage measurements at 
the temperatures desired. When a required temperature 
was obtained internally and externally, the current was 


Voltage Drop Per CM. 


. Weston ammeter. 


— 


DIAGRAMS SHOWING 


started through the lamp by the starting device, and was 
controlled by an external resistance, and measured by a 
Immediately after starting the current, 
the reading of the Kelvin voltmeter was taken. There was 
sufficient time to obtain these readings accurately before the 
current, materially altered the vapour density." B 

Particular care had to be exercised in obtaining nothing 
bat pure mercury, as the presence of any foreign gas or 
vapour greatly vitiates the results. ,In most cases the 
experiments were repeated many times to verify the data. 
The vapour density was varied by maintaining the tube at 
different temperatures to produce the required pressure. 

Asa result of the observations it was found that the most 
important factors bearing on the efficiency of the lamp are 
those of current strength and of vapour density, and we 
therefore reproduce the curves illustrating the effect of these 
conditions in tubes of different diameters, From these and 
two other “ observed curves showing “ the relation of drop 
in volts per cm. of length to the pressure in mm. of mercury 
for different diameters at constant current,” the investigators 
have deduced others styled derived carves. These show :— 

(a) * Derived curves showing Ше relation between voltage 
drop per cm. to the current in amperes for different pressures 
of mercury vapour. 

(b) “Derived curves showing the relation of resistances 
per cm.; voltage drop per cm.; and watts absorbed per 
cm. to the diameter of the tube in cm. for different pressures 
of mercury vapour. 

(c) ** Derived curves showing the relation between watts 
absorbed per cm. of length to current in amperes for different 
pressures of mercury. | 

(d) * Derived curves showing the relation of current in 
amperes to the resistance in ohms per cm. of length for : 
different pressures of mercury vapour." 

For these curves we must refer those specially interested 
to the original article. ! 

A study of the curves discloses, amongst others, the 
following facts :— 

1. The voltage required to maintain a given current 
decreases as the diameter of the tube is increased. 

2. The voltage required to maintain a given current is 
directly proportional to the vapour deneity. | 
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Pressure In millimotres of mercury. 


THE RELATION BETWEEN DROP IN VOLTS PER CM. OF LENGTH 
AND THE PRESSURE IN MM. OF MERCURY. 


9. The resistance of the vapour decreases ав the current 


‚ strength is increased. 


With regard to the apparent manner in which the vapour 
of mercury conducts electricity, Mr. Hewitt makes the 
following interesting remarks :—“ The current assumes a 
definite cross-section for a given density and current when 
not restricted by the lamp; this cross-section increases with | 
increase of current, and decreases with increuse of density. 
The angles in the curves shown may be due to these effects, 
but this point needs further investigation." 

The light efficienoy of the lamp varies with the vapour 


density of the mercury. With a low pressure, very little 
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light is emitted, but as it is increased the efficiency is 
increased to a certain point, and then decreases. If 
another gas is present with the mercury vapour, the current 
is usually selective, and gives the spectrum of mercury 
vapour, but the resistance is materially altered, though 
whether raised or lowered is not stated. The effect of mag- 
netic force, applied transversely, is both striking and 
important. The resistance becomes markedly increased, 
especially at low vapour densities, whilst the spectrum is 
markedly changed. The conclusions which may be drawn 
with respect to the relation of the conductivity of mercury 
vapour to the physical conditions under which the electrical 
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Sr. Евмімв HOTEL: SIX-SECTION TELEPHONE SWITCHBOARD. 


current through the vapour is maintained, appear to be, 
broadly speaking, generally true for all gases and vapours. 


The important conclusion to be drawn from the observa- . 
tions as regards the utility of the lamp is, that ** the highest ' 


light efficiency will be obtained when the vapour denaity 
and the current employed have a definite and fixed 
relation." ҺЕ 

In а note commenting on Mr. Hewitt's article, our con- 
temporary makes a remark which is not strictly in accord- 
ance with fact, in the following somewhat mysteriously 
worded sentence:—'*One curious fact in connection with 
vapour conduction is that Ohm's law is applicable notwith- 
standing that for fixed conditions the voltage is constant, 
the anomaly being due to the fact that the resistance 
decreases as the current increases, this being directly con- 
trary to the case of electrical conduction in solids." What 
is presumably intended to be understood is that with an 
increased (not constant) voltage a decrease of resistance 
and an increase of current occurs as a result of a higher 
‘temperature, 
versally the reverse of what occurs in the conductivity of 
solids. With metals the statement is, of course, substantially 
true, but it is certainly not so in the case of the carbon 
filament, and still less is it the case with other solid bodies, 
such as the Nernst glower. 

We are pleased to note that Mr. Hewitt informs us that, 
in the near future, Dr. A. P. Wills, who has ably assisted 


This result is, however, by no means uni- 


him in carrying on his investigations, intends to publish a 
more detailed account of the methods and apparatus 
employed. 


LARGE TELEPHONE INSTALLATION IN 
| AN HOTEL. | a 


Nowabays no hotel is complete without a telephone installation, and 
perhaps the most up-to-date hotel in London, if not in this country, 
in this respect is St. Ermin's Hotel, Westminster, where a 600-line 
switchboard has recently been erected, with 
which is connected practically every room 
in the house. Not only bave telephones 
been fitted in all the bed and living rooms 
but also in each of the departmente, enab- 
ling the guests to give their orders direct 
to the various offices. The convenience 
thus afforded to visitors must be ines- 
timable, for not only are they able to 
communicate with the hotel officials, but 
it can readily be ascertained whether they 
are in their rooms or no, in the event of 
friends calling; by this means also the 
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TELEPHONE SET. 


_ servants’ journeys up and down stairà must 
be considerably reduced. : 

The instruments are.of the most up to- 
date pattern, comprising the hand com- 
bination set on a long flexible cord, by 
means of which visitors can speak and 
give their orders without getting out of 
bed; we give herewith an illustration of 
the telephone. 

The switchboard, which we also illus- 
trate, was specially manufactured for this 
installation by the Western Electric Co., of 
Queen Victoria Street and Woolwich, and is made up of six sections, 
each of which corresponds to a floor in the hotel. | 
At certain times of the day six operators are able to work at опе 
time, there being ап operator's outfit supplied for each section, and 

with a view to facilitate the work, all the “service” stations are 
multipled on each section. | 

The work bas been carried out by the Private Wire апа Tele- 
phone Installation Co., Ltd., Westminster, B W., who specially 
lay themselves out for installation work in all large premises 
where intercommunication is desired. 
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THE VOGT GAS ENGINE.“ 


To have devised and constructed a gas engine of only 1? нр. which 
consumes the same volume of town gas per 1 H.P.-hr. as an engine of 
200 н.р. (16 to 18 cb. ft.) is an accomplishment worthy of notice, 
and it is said that an engine of 1,000 н.р. is to be built to confirm 
the advantages indicated by this small engine. : 

The chief peculiarities of Mr. Vogt’s invention may briefly be 
described as follows :— . 

In its smallest unit it requires two chambers joined by a cylin- 
drical connection, in which reciprocates the piston; and the most 
striking difference between this engine and others is that, instead 
of being furnished with a water jacket, the water is inside the 
cylinder and combustion chambers, surrounding the reciprocating 
piston and moving with it in and out of the combustion chambers, 


* “The Vogt Gas Engine" Ву Herbert A. Humphrey, 
M. Inst. O. l. Engineering, January 8th, 1904. 
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By this arrangement the inventor is enabled to obtain a constant 
compression pressure, whatever the volume and power of the explo- 
sive charge. Farther advantages are that owing to the piston being 
surrounded by water, it is never subjected to intense heat, and the 
valves do not require water cooling internally, as the water in the 
cylinder passes over most of them. To quote Mr. Humphrey: An 
engine that gives in one cylinder (two combustion chambers) two 
impulses per revolution, that explodes its gaseous mixture in con- 
tact with water, that has no water jacket or externally-cooled 
valves, that gives always the same quality of mixture and the same 
compression for all loads, and, finally, has its greatest efficiency at 
normal working load, rather than at full load, is worth careful 
examination." The iculars given by Mr. Humphrey, of the 
special points included in the inventor's endeavours to produce a 
practical engine of high efficiency, will, with the results obtained 
from an engine of such small power, lead us to await with interest 
the building of one of а reasonably high power. 

The piston speed of the small model was only about 100 ft. per 
minute, and if the larger engine which is to be built is found to be 
capable of giving a piston speed of from 800 ft. to 900 ft. per 
аш the success of the inventor's new type of engine will be 
assure 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Wages of Switchboard Attendants. 


In your issue of the 29th ult., yon make reference to 
letters on the subject of the disquiet of a switchboard 
attendant, on account of his small wage, when compared with 
that of an engine driver. ! 

Perhaps these points may not have come to his notice :— 

l. Ordinarily he is quite а young per&on, generally fresh 


from pupilage ; the driver, on the other hand, is, as a rule, 


а mature man, both in years and in his departmental work. 
2. The switchboard attendant having arrived at that stage 
of evolution, should not look at it as the apex of his career ; 
it is а stage of his experience, and as he is only qualifying to 
become an engineer, he cannot expect to earn experienced 
men's money. The driver but seldom rises to the broader 
engineering work, on account of his early training, but, as an 
expert in his line is paid accordingly. : 
9. There are hundreds of young aspirants for the engineer- 
ing honours who are content to consider the early stages 
practically tuition, апа who trust, by their exertion and 
ability, to rise to salaries many times grester than that of the 
envied driver. 
A Whilom Switchboard Attendant. 


The Bristol Fire and its Lessons. 


Those engineers who remember what a high-tension switch- 
board was like before the introduction of the Ferranti single- 
pole cellular board will be thankful that the serious calamity 
at Bristol, referred to in Mr. Clothier's recent report, did not 
occur before the now generally recognised merite of this board 
were fully established. The system has been introduced into 
во many stations, and there have been so few breakdowns of 
a really serious nature, that it has been considered by many 
to be the acme of safety, simplicity and reliability, and those 
of us who have expressed the opinion that there were some 
weak pointe in the design have been considered pessimistic 
faddists. There can now, however, be no doubt that very 
serious dangers do exist, and, althongh it may be several 
years before another such outbreak occurs, those engineers 
who are responsible for systems similarly equipped are bound 
to realise their danger. That this is so is evident from the 
fact that from all parts of the country we hear of steps being 
taken to prevent such another catastrophe. | 

We must all admire the way Mr. Clothier has, in his 
гог upon the breakdown, endeavoured to face and 
efficiently tackle the problem, instead of attempting to 
belittle and hush the matter up, as he might well have been 
excused for doing. 

It is not my intention to say much about the general 
design of switchgear, but rather to confine my remarks to 
one or two paragraphs in Mr. Clothier's reports respecting 
the use of protecting devices. I will, however, take this 
opportunity of expressing the opinion that the general 
principle of cellular. construction is undoubtedly right, but 
to be sufficiently safe it must be carried much further than 
in the present standard Ferranti board. The divisions 


between the cells must be capable of resisting-the attack of 
the severest arc imaginable. | 

The weakest feature of the present design is the cramping 
together of all the H.T. connections into so small a compass, 
with the result that an arc having been once started, more 
or less complete destruction of the board followed as a natural 
consequence. The advantages of compact control are, of 
course, obvious; but, although the operating gear may be 
confined to a small space, it should, I think, be arranged to 
control switches placed at a distance from each other and 
from the operating gear. | ' 

It is evident, from the published reports of the Bristol 
breakdown, that the origin of the trouble was the failure of 
one or more generator fuses. Whether the blowing of the 
fuse was due to a fault on a generator, to а looge connection 
in the fuse, or to mere deterioration of the fuse wire, will 
probably never be known. The one thing apparent is that, 
if fuses had not been used in the generator circuits, the 
trouble would not have occurred. d | 

It is now nearly 12 years since Mr. Raworth first pointed 
out the danger of using fuses in the generator circuits. 
Sinee that time the danger has been repeatedly referred to 
by different writers, and only в few weeks ago Mr. Eborall, 
in his interesting series of articles in Engineering on 
“ Switchgear,” again drew attention to it. - 

The question now arises as to whether, if fuses are done 
away with, it is necessary to replace them by any other 
device. It .is argued against such replacement that an 
attendant, must be kept on the board, and he can instantly 
operate the switch controlling any generator that shows 
signs of failing. If the fault on the generator is a breakdown 
to earth, the noise and fireworks accompanying the failure 
will doubtless be ample indication as to which machine it is 
that is running amuck. But a generator may fail in several 
ways without giving any such visual or aural indication 
that it is behaving abnormally. 

What, for instance, is more likely to occur than the inter- 
ruption or short-circuit of the field current of the exciter of 
a separately excited alternator connected in parallel with 
others? This alternator, of course, becomes a short- 
circuit on the bus bars, and the first notification the 
switchboard attendant has of the trouble is a general 
drop of pressure across the main bus-bars. Не imme- 
diately looks at his ammeters to see the cause. The 
ammeter of the faulty mschine will be hard over because 
of the short-circuit current passing through it, but the 
ammeters of the healthy generators are now carrying the 
whole of the outside load, in addition to the short-circuit 
current feeding the faulty generator, and as a consequence 
these ammeters will also be hard over. The pressure con- 
tinues to fall, and the attendant looks anxiously at the 
generators for some further indication to guide him in his 


‘operations. To his great relief he sees one of the generators 


smoking, and instantly switches it out, reasonably imagining 
that it is the faulty generator. He finds, however, to his 
horror, that he has switched out one of the healthy machines 
that was doing more tham its share of the work, and the 
burden upon the others is in consequence enormously in- 
creased. Nothing can now save the situation but a complete 
shut-down, and a fresh start, with all the delay of re- 
paralleling and switching on of feeder sections one by one. 
The next point to be considered ig, should the discrimina- 
ting device be used merely as a current direction indicator 
and the actual switching operations be left to the attendant, 
or should it be used to operate an automatic circuit-breaker ? 
It is probable that the radical alterations necessary to equip 
the majority of existing switchboards with automatic circuit- 
breakers will deter engineers from considering the latter 
alternative. Where, however, new boards are being erected 
there is much to be said in favour of installing reverse cur- 
rent circuit-breakers, a8 is being done on the Continent and 
in the United States. | у 
As Mr. Clothier explains, alternating current discrimi- 
nating cut-outs can be relied upon to effectually isolate any 
faule, except a low resistance short circuit across the gene- 
rator leads, but he should have added that under these very 
exceptional conditions the cut-out will not introduce any 
further elements of risk; it will merely remain inoperative 
and the conditions will be the same as if the cut-out had not 
been installed—that is to say, it will be necessary to depend 
upon hand operation only. In the event of any other fault 
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occurring, such as a failure of "the generator field, а break- 
down of the engine, or the flashing to pole-pieces of the 
armature, the cut-out will behave as required. If these 
cut-outa are made to operate on a reverse current of not less 
than 30 per cent. of the full load current, it ів not necessary 
to eut them ont of action during synchronising operation. 

Mr. Clothier suggests that if a discriminating cut-out 
possesses some time element it is no better than а fuse, in 
respect to the instantaneous isolation of the fault. This, 
however, is not the point. As he himself shows earlier 
in his report, the use of fuses on generator circuits is theore- 
tically wrong, because the fuses on the healthy generalors are 
liable to blow before the fuse on the faulty generator. That 
this does not always happen merely shows that fuses cannot 
be relied upon to always blow at the current they are set for. 
There is, however, another point in favour of automatically 
operated cut-outs as compared with fuses. The blowing of 
a fuse is bound to volatiliee a considerable quantity of metal 
and this forms a highly conducting vapour, which tends to 
maintain the arc. Although in many modern fuses this arc 
is, in the majority of cases, effectually extinguished, it is 
doubtful whether any design of fuse has yet been introduced 
that can be relied upon to do so under all conditions. Now 
in a properly designed oil circuit breaker, no metal is vole- 
tilised, and no arc is formed. 

I do not wish to convey the idea that the design of a 
reliable discriminating cut-out for alternating currents is 
by any means a simple matter. I have closely studied the 
behaviour of these interesting devices under actual working 
conditions for over nine years, and have at times almost 
despaired of surmounting all of the many difficulties that 
have from time to time arisen. The actual conditions under 
which these cut-outs have been tried include short-circuits on 
feeders, failures of engines, open circuits in field windings, 
Kc. By investigating the respective conditions by the aid of 
a Duddell oscillograph we have been able to so modify the 
design of our cut-out release as to ensure its working under 
all conditions except that of a dead short across the generator 
leads. 

The conclusions we may come to may be briefly summa- 
rised as follows :— | 

Alternating current discriminating cut-outs cannot be 
relied upon to isolate а low resistance fault on generator leads 
or on duplicate feeders. 

A cut-out that will isolate a generator, should it lose its 
field, may fail to isolate a generator, the engine of which has 
broken down, or vice versá, unless the cut-out is specially 
designed to deal with both conditions. 

Some types of discriminating cut-outs will operate on a 
heavy forward current, and are in consequence no better than 
fuses. 

Some cut-outs that will operate on a small reverse current 
will fail to do so on a heavy 1everse, or vice verså. 

Alternating current discriminating cut-outs can be made 
that will under no conditions cut off a generator solong as 
it continues to supply current to the bus-bars, but will 
isolate a failing machine immediately it tends to short- 
circuit the bus-bars, whether the failure be due to a broken 
down engine, a loss of excitation, or to an earth in the 
armature, provided such earth is not a very low resistance 
fault on the terminal connected to an unearthed bus-bar. 

It is an interesting fact that so long as the supply was 
kept on at Bristol, the pressure across the bus-bars did not 
fall below 60 per cent. of normal pressure, although the bus- 
bars were the whole time short-circuited by a most de- 
structive arc. 

Leonard Andrews. 


Faraday House “ Appointments.” 


It is now the proud boast of the Electrical Standardising, 
Testing and Training Institution that “appointments” are 
found for all their students. Ошу a Faraday House man can 
fully understand the absurdity of such a statement. What 
are these so-called ‘appointments’? ? The Faraday House 
course which, by the way, is an excellent one, costs the 
student on an average about 4500, including cost of living, 
when going through this training. After spending this sum 
of money, 80 per cent. of the students have appointments ” 
found for them at the enormous salaries of from 10s. to 20s. 
per week! The remaining 20 per cent. are, of course, the 


very clever men, and men with influence, such as, let us say, 
town councillors’ sons and relations. | 

Now, take a youth in a provincial town who pays £50 a 
year for two years. For this £100 he goes through the 
electricity works of his town. How is it then that there 
men can compete with Faraday House men ? Of course, 
nothing can keep a smart man in the background, however 
poor his training may be, and vice versé, but leaving this out 
of the question, it is a fact, and a well-known fact, that men 
dragged through an electric light station can start at the 
same salary and on the same footing with an expensively and 
carefully “trained” Faradian. This state of affairs is 
partly due to the Faraday House authorities, who, as soon ав 
a man is out of his time, push him into anything. 

This is the only disipgenuous part about the Faraday 
House course. In this way they encourage stations which 
are worked on a system that would make a Hebrew 
tailor blush ; some of these stations are nothing more or less 
than sweating shops, and Faraday House, instead of holding 
out for decent salaries, feeds these sweating shops with highly- 
trained, but unfortunate, studente, Of course, these students 
must gain experience and self-reliance ; but surely they are 
worth 30s. a week ? If not, how did they pasa the entrance 
examination to Faraday House, and how did they pasa 
through the Institution ? 

An 014 Faradian. 


A Question of Vibration. 

Why should a motor-generator, or booster, or rotary 
converter, rock the building it is fixed in ? 

Before erection, I said it couldn’t, because all the parts 
were balanced ; and now it is working it does rock the 
buildings considerably, and is causing mncli annoyance. I 
am being laughed at as another instance of theory v. 
practice.“ | 

But why should they rock (only continuous HV to LV 
used) ? 

| Puzzled. 

[The vibration is due to faulty practice, not to mistaken 
theory. There ought to be no vibration, and the presence 
of the latter shows that the rotating parts are not balanced 
as they should be. If the want of balance cannot be 
remedied, the motor-generator must be supported on springs 
possibly thick rubber pads would suffice.— Ens. E.R. | 


Electric Shocks on Flat-Back Switch boards. 


As I have often been in the station where the accident 
referred to recently by Mr. Heppenstall took place, I was 
naturally interested in Mr. Guthrie's reply. It seems rather 
late in the day for the latter to complain, for he would surely 
have been justified in refusing to work with faulty appli- 
ances, taking into consideration the extremely high voltage 
involved; but then 1 should imagine that it would be 
extremely difficult to inspire caution in а man who could 
* remember " how long he was '* unconscious," as stated in 
his recent letter. 


F. B. 
January 27th, 1904. 


Packing. 


Referring to the letter signed M. I. E. E.“ in your issue 
of December 18th last, I should like to add that in India we 
all suffer from this same cause of complaint. A most 
interesting paper on the subject, by Mr. Brühl, was read last 
year before the Calcutta Section of the I. E. E., and reprinted 
in the technical Press at home (ELECTRICAL REVIEW, 
August 21st, 1903). It may be noted, however, that 
English manufacturers can pack most excellently at times ; 
this is especially noticeable when the apparatus has beeu 
once received broken up, and then returned to the makers! 
When practicable your correspondent should try this. 

X. Y. Z. 

Calcutta. 


The Education of an Electrical Engineer. 


The writer has followed with much interest the correspon- 
dence appearing in your recent issues, called forth by the 
advertisements of two educational institutions seeking in- 
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structors. As president of one of the institutions referred 
to, the writer, for obvious reasons, has kept aloof from the 
discussion ; nor, in what follows, does he care to enter into 
the question of the remuneration of technical instructors, 
important though this subject may be. "That is а matter in 
which every educational institution must work out its own 
salvation, and which must, of course, depend largely on the 
funds available for the purpose. : 

What prompte me more particularly to ask a little of your 
space is a remark contained in the letter signed Arrowroot," 
appearing in your isene of January 29th, in which that 
writer, referring to а certain correspondence school, states 
that its instructors will be found to compare favourably with 
those of any other college staff. This is as it should be, and 
the correspondence school that skimps either in the quality 
or number of its tutors will soon find itself without students; 
for there is none keener than the ambitious correspondence 
student, who may be depended upon to be heard from if he 


imagines himself neglected in the slightest degree. These 


studenta, it must be borne in mind, are paying for their 
instruction out of their own pockets, and that makes all the 
difference in the world. i 

, But the point I wish to bring ont is tbis, while the best 
instructors are none too good for а correspondence college, 
and, indeed. their employment is absolutely necessary with 
that method of instruction, their function is, to a con- 
siderable extent, a secondary one. The real instructors in a 
correspondence school are the men who have written the 
lesson papers which are placed in the hands of the studente. 
Granting this, which, I venture to say, must be conceded, 
the success of any correspondence school, especially one 
teaching practical engineering subjects, must depend largely 
on the writers selected to prepare the lessons. 

_ In this connection it may, therefore, not prove uninterest- 
ing to give а brief account of the method adopted by the 
writer in the organisation of the work of the Institute over 
which he presides. 

Leaving aside the question of fundamental principles 
which, of course, every student must be taught, the writer, 
at the start, laid down the cardinal rule that when it came 
to the application of these principles to actual practice, none. 
but recognised experts in their respective branches should be 
asked to prepare the lesson papers that were to go into the 
hands of the student. | 

These experts were, broadly, instructed somewhat. as 
follows : “ Given a student thoroughly prepared as regards 
mathematics, fundamental principles, &c., you are required 
to impart to this student the results of your practical 
experience. In the case of the design of a.dynamo, for example, 
you are to show the student, step by step, exactly how you 
go about to design such а machine to have not only a certain 
efficiency, but to be so constructed that it can be sold at a 
profit. At every point you are to state clearly your reasons 
for the adoption of any one detail of construction in prefer- 
ence to another, where there is а choice. And, finally, you 
are to compare your own methods with those adopted by 
other recognised experts | 

The experta selected were men who, in nearly every case, 
were connected with large manufacturing establishments, 
and whose'names are honsehold words in the electrical 
engineering community. While all of them undertook the 
tasks assigned to them, the wfiter knows that in every case 
it was done at considerable personal sacrifice, and in hours 
which onght to have been devoted to rest and recreation, and 
for which the writer. will always be grateful. 

The result is that this Institute may fairly claim that its 
students are instructed by the best practical experts in all the 
principal branches of applied electricity—a distinction which 
is believed to be unique, whether applied to a residential or 
correspondence school of engineering. | 

Just one word more. In the letters of your previous 
correspondente: much stress is laid on the desirability of 
having an experienced man as a teacher of dynamo design. 
But why, it may be asked, should not every department of 
applied electricity in an electrical engineering school be 
similarly in the hands of an expert teacher ? What booteth 
it, for example, to have а generator of 96 per cent. efficiency 
at the station of a long-distance three-phase power trans- 
mission, if the transmission line is so badly designed that the 
loss tures out to be 20 per cent. where only 10 per cent. was 
allowed for, and in which the regulation is bad, to boot ? 


Evidently what is wanted at our technical schools is not 
one, but a corps of practical experts, covering all the principal 
branches of applied electricity, and this ideal, the writer 
believes, has been realised in the school under his charge. 


| Joseph Wetzler, 
President, the Electrical Engineer Institute 
of Correspondence Instruction. 
London, February 1st, 1904. | | 


The Ls. d. of Inventions. 


Whatever new electrical plant one happens to see or hear 
of always embraces some improvements on the existing types 
in general use. Manufacturers never get tired of directing 
attention to them. They urge them as a guarantee that the 
plant will prove а good investment rather than the past 
records of the general utility of similar installations that have 
been at work for some time, Such improvements represent 
only a small proportion of the number of patents taken out 
by the manufacturers, which, in some cases, are 80 great 
that they must prove a tax on the resources of the former. 

Then, patents in connection with plant that is extensively 
used, and in which some new idea is realised, ought to be of 
interest to such firms. They invariably are—but why does 
such interest embody nothing more nor less than curiosity ? 


Stop Press. 


[Our correspondent evidently speaks from bitter expe- 
rience ; but the way of the inventor has ever been paved 
with disappointment. The vast majority of the inventions 
which are patented are utterly worthless. The firms in 
question are no more to blame than the book-lover, who turns 
over hundreds of musty old volumes in the hope of lighting 
upon one prize at last.— ES. E. R.] 


A < Canadian's" Complaint. 
The very fact that there are several firms of reputation 
in England who make a speciality of specials shows that 
the ordinary manufacturer hangs away from them. 

I could cite many instances of this, but I appealed to the 
publicity of your valuable paper for one purpose only, t.e., to 
get in touch with someone who would put himself about a 
bit. Your editorial note is, of course, quite correct, 
but one, at least, of the eminent firms that were open to 
disabuse my mind, had only some time before, when applied 
to, referred me to their Mr. So & So “ who would show me 


what they had got." 
a Canadian. 


The Falling of Trolley Wires. 


With regard to the case in last week's issue of your journal 
re Watson v. the Mayor and Corporation of Sunderland, I 
was surprised on reading through the proceedings that the 
defendants were unable to suggest any explanation of the 
cause of the wire falling. As this matter will now raise an 
important question as to the liability of owners of electric 
tramways on the overhead trolley system, after the verdict 
returned by the jury at Sunderland last week, it behoves 
electric tramway owners to take steps to prevent a 
recurrence of the accident. The consequences attending an 
accident of this kind may be so appalling (especially in a 
busy thoroughfare) as to greatly hamper the progress of 
electric traction in the near future, to say nothing of the 
heavy damages that might be assessed against the owners. 

It would be interesting to know the size of wire used at 
Sunderland, and whether the wire snapped close to an ear or 
other support, if so it may be similar to my experience with 
falling wires, in which case the following explanation in my 
opinion, may be the cause of the trouble. 

I think the beginning of the trouble is due to the use of 
too light a trolley wire, combined with the sag that takes 
place a short time after the wires have been fixed, due to the 
subsidence of poles and changes in temperature. The wire 
being held fast in the ear is lifted by the pressure of the 
trolley and then falls after it has passed, thus having 
practically the same effect as one endeavouring to break a 
piece of wire by bending it backwards and forwards in the 
hands. This, I think, causes the wire to snap close to the 
ear nine cases out of ten, and even with close inspection, the 
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fracture in the copper cannot be detected until it has 
reached a certain point. If the weight of the wire together 
with a given tension resiste the pressure of the trolley there 
will be no rising and falling of the wire, but this cannot 
exist for a long period, as the tension must fall, allowing the 
wire to sag. The weight of the wire in itself is not suffi- 
cient to resist the pressure of the trolley, and thus the wire 
is lifted, and falls by its own weight, causing a crack close 
to the ear, where it will finally snap. If a wire is used suffi- 
ciently heavy in itself to resist the pressure of the trolley 
without any great tension on the wire, we get the same result 
as with a light wire and a good tension, only with the former, 
any after sagging will not matter, whereas with the latter 16 
is of vital importance. Of course, I am assuming, in making 
this suggestion, that the usual pressure of the trolley is fairly 
constant. 

When the construction of a new system is under consi- 
deration it would be advisable, after determining the size of 
wire for its current-carrying capacity and voltage drop, to 
increase it in size, so as to make it heavy enough not to be 
affected by a trolley shonld any after sagging take place. 
This will do away with the pulling up of wires later on, 
which is а source of great touble and expense. -— 


Explosion of Enclosed Arc Lamps. 


I regret that I was slightly wrong in my letter of last 
week, re the precise nature of the gases produced in the 
globe of an enclosed arc lamp ; but the other pointa of my 
letter remain unaffected. 

I have also noticed that an explosion will sometimes cause 
the top carbon to be shot upwards, clean out of the globe 
enclosure, to allow the gases to escape through the hole by 
which the carbon enters. 

Herbert E. Angold. 


London, S.W., February 2nd, 1904. 


[Resin SOLDER.—AÀ correspondent wishes to know the 
name of the makers of resin solder ”—i.e., solder tubes 
with a core of гевіп.—Ерз. E. R.] 


REVIEWS. 


Fire Igsurance Rules.— Liverpool, London and Globe, 1908 
Edition. 


The rules of this company have always been, if not in 


advance, certainly not second to any in clearness, reasonable- 
ness, and common sense. 

The present edition bears evidence of considerable revision, 
and we are pleased to note that, so far as regards ordinary 
risks, they are uniform in requirements with the latest rules 
of the I. E. E. In every case the number of the Institution 
rule, on which the company’s rule is basec, is given. In 
the introduction we read that new commercial applications 
of electricity necessitating special plant and accessories not 
covered by the rules will be dealt with “in a friendly and 
liberal spirit,” and from personal contact with the Company’s 
technical advisers, we are sure that this will be the case. 

There are only one or two points calling for comment, and 
these but briefly. | 

Clause VI. of the introduction gives a list of the principal 
sources of fire loss, item three reading Leakage of current 
from metallic armouring or from metal conduits to gas-pipes 
(the gas-pipes being thereby melted, and the issuing gas 
ignited).“ Wood casing does not figure in the causes of 
fire, yet iron piping is clearly preferred. Rule 49 (based on 
the I. E. E. rule No. 29) stipulates that in tube work © means 
must be provided to prevent the accumulation of water in 
the tubing, arising either from condensation or other 
sources.” This is more easily said than-done, and we know 
of cases where tubing has had to be replaced by casing on 
account of the condensation of moisture in the tubes, and 
consequent leakage. Nothing short of an interior lining 
will in some cases prevent condensation; and with wires 
lying in the pipes, effective drainage is impossible. 


The only other point we need comment upon is the note to 
Rule 16 (I.E.E. 70) :—'* It is recommended that all shunt 
circuits of motors be arranged so that the field is excited 
before the armature is connected, these circuits to be dis- 
connected through а non-inductive resistance or carbon break 
after the armature circuit is broken." 

As this is ап Institution rule, we can hardly quarrel with 
the I.. I. & G. Co. for adopting it, but we would point out 
that there is no need to break the shunt-circuit of a 
motor until it is demagnetised. The rule in question calls 
for linked switches (commonly called a р.р. switch), and a 
starting switch with ‘‘no-voltage” release. All that ів 
necessary to stop the motor is to open the р.р. switch, and 
the starter will hold up antil there is practically no current 
in the shunt winding, when the switch will come off. What 
is the use of providing a р.р. switch if the attendant is 
allowed to break the armature circuit with the starting 


switch? 


The Royal Insurance Co.— This company's rules are 


practically identical with the above. à 


The Manufacture of Iron and Steel Tubes. By E. C. R. 
Marks. Manchester: The Technical Publishing Co. 
1903. 


Whereas the first gas-pipes used by Murdock were made of 
old gun barrels, of which, in the year 1815, no doubt vast 
numbers were to be bought, it has been unkindly said that 
to-day penty of cheap gun barrels have been made of gas- 
pipe. This little book contains, to begin with, a history of 
early processes of pipe making, and it appears that almost 
or quite first in the field was one James Russell— presumably 
the founder of the present liberal and leading firm of 
Jas. Russell & Co., of Wednesbury. 

After describing welded tubes, the author passes on to 
consider seamless tubes, the Mannesmann process of drawing, 
and others using conical or other peculiar rolls. "There is 
nothing on pipe screwing, which is an omission that might 
be rectified with advantage in future editions. Far too little 
is known of pipe threads and joints апа the proportions of 
gas, water, steam, artesian, flush-jointed and other varieties. 
Yet these are important details, and it is to be hoped that 
pipe joints have not been overlooked by the Engineering 
Standards Committee. There is a Whitworth standard for 
pipes ; it is adhered to by Russell's and certain other makers, 

ut some makers have their own dimensions which are not 
standard, and we have known great trouble and vexation 
arise from this. Indeed, we know of plenty of orders having 
gone to makers of standard sizes merely as a recognition of 
their adherence to the Whitworth sizes. 


wns et. 


The Slory of the Alluntic Cable. By C. Bricut, London: 
George Newnes, Ltd. 1903. Price 1s. 


This little book has been written apparently to provide 
a popular and brief account of the construction, laying, and 
untimely collapse of the first Atlantic cable. Beginning 
with an introductory sketch of the rise and development of 
telegraphy on land, and of the first submarine cables (between 
Dover and Calais), the author proceeds to describe the con- 
ditions obtaining when the Atlantic cable project was first 
mooted. Due credit is given to the various pioneera who 
took part in the preparations, and in the ultimate accom- 
plishment of the undertaking—notably, Messrs. John W. 
Brett, Charles T. Bright, and Cyrus W. Field. The in- 
valuable work of Prof. William Thomson (Lord Kelvin), 
Mr. Whitehouse, and others, is also recognised. The con- 
struction of the cable, and the first ill-fated attempt to lay 
it, are then described, after which the successful completion 
of the undertaking is chronicled, mainly in the words of the 
Times report. 

The cable had but a brief active existence, but afforded 
abundance of experience, which enabled the promoters to 
proceed with confidence to repeated endeavours to bridge the 
Atlantic, which were crowned with success. The narrative 
is one of intense interest, and is moulded into an agreeable 
form. It is well worthy of perusal by those who wish to 
pass a few hours in reading of the heroic deeds of our fore- 
runners. 
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PHYSICAL SOCIETY. 


AT the meeting held on January 22nd, 1904, Mr. W. BENNETT? read a 
paper entitled “Notes on Non-Homocentric Pencils, and the 
Shadows Produced by Them.—I. An Elementary Treatment of the 
Standard Astigmati^ Pencil.” ` 

A paper by Prof. R. W. Woop on “Some New Cases of Inter- 
ference and Diffraction " was read by the secretary. 

A paper by Mr. S. SKINNER “On the Photographic Action of 
Radium Rays was taken as read. It is well known that a photo- 
graphic plate by exposure to radium rays is affected in such a way 
that the plate develops similarly to its development after exposure 
to light. The experiments described in the paper are an attempt 
to answer the question: Arethe actions the same? As far as can 
be seen, the final results of the actions and developments are the 
same, and the experiments appear to indicate that only slight 
differences occur in the early stages. The plates, suitably enclosed, 
were subjected to the rays from varying quantities of radium 
bromide for varying times, and the results showed that the intensity 
of the developed image increased rapidly toa maximum value with 
increase of exposure, then decreased first rapidly, and finally very 
slowly until a stage was reached in which there was practically no 
dark image formed on development. It is found that spark images 
are at first obliterated by radium rays which do not cause such a 
great density as that of the spark images obliterated, and that 
with prolonged exposure the radium rays reverse the spark 
images. 

Mr. W. A. Paice exhibited a number of instruments constructed 
by Messrs. Crompton & Co., Ltd. The instruments shown were chiefly 
switches, galvanometera, and potentiometers, and Mr. Price 
explained that the chief interest of the exhibit lay in the 
mechanical devices which had been introduced to overcome 
difficulties of design. 
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LEGAL. 


Я | 
Ввтант'з Lieut AND Power Co, 


Мн. Justice Swinren Eapy on Friday heard a motion to appoint 
Mr. H. B. Foster receiver and manager of the above company. 
The company offered no opposition, but the River Plate Elec- 
tricity Co., who had a prior mortgage, had been joined as defen- 
dants. It was a debenture holder's action brought apparently for 
the purpose of enforcing a subsequent security, and plaintiff did 
not offer to redeem the River Plate Co. Mr. Eve, K. O., M. P., 
therefore, on their behalf opposed the motion. 
His LonpsniP refused to sanction the appointment. 


GBANT о. VENNER JAMES & Co. 


Ма. Justice Swinrgn Eapy in the Chancery Division on! Friday 
beard a motion to appoint а receiver and manager in this debenture 
holder's action. The defendant company were manufacturers of 
electrical accumulators. A winding-up resolution had been passed, 
bat a manager was required to complete orders in hand. 

His LonpsniP appointed a receiver and manager for a month. 


BMITH v. NATIONAL ELECTRIC WIRINd Co. 


Ат Northampton County Court last week, Н. W. Smith, electrical 
engineer, sued the defendants for £3 14s. 5d., for goods supplied, 
and for testing electrical work at Northampton Arcade. There was 
a counterclaim for the return of certain documents, and £4 for 
their detention. The papers were described as a copy specitica- 
tion of а contract between the defendants and the Northampton 
Estates Corporation, a report of Messrs. Lea & Warren, electrical 
engineers, and other papers and documents.” Letters were put in 
in which plaintiff called attention to defects in the installation, and 
the Judge remarked that he did not know whata report was unless 
they were. A witness for the defence admitted that amongat the 
documents for which the company counterclaimed were reports of 
electrical experts condemning the installation at the Arcade, where 
the inspection was made, as unsafe. 

Judgment was given for the plaintiff for the amonat claimed, 
and Mr. Smith was ordered to return the papers referred to in the 
counterclaim. 


PuHiLLIPS v. Tas LONDON GENERAL OMNIBUS COMPANY AND THE 
Lonpon Unitep Tramways (1901), Lro. 


In the Court of Appeal, on Monday, a stay of execution was 
granted, pending the appeal of the companies from verdict and 
judgment entered in the King’s Bench Division, before Mr, Justice 
Grantham and a special jury, when Mr. and Mrs. Phillips obtained a 
verdict for the plaintiffs against both companies for £2,500 damages 
und £422 in respect of special damage. 

I¢ was arranged that there should be a stay on the companies 


paying down to the plaintiffs the £422 in respect of the special 


damage, to be retained by them in any event, and paying the 
£2,500 damages into a bank on deposit account within fourteen days. 


BUSINESS NOTES. 


Electrical Wares Exported. 


Wax виргма Fas. Зар, 1908. Wann moma Fu B. 2ND, 1904. 


Alexandria .. Value £25 Alexandria .. .. Value £816 
Amsterdam. г è .. 87 Amsterdam. is "m .. 88 
Bilboa e ee >» 220 | Antwerp. Elec. fuse ..  .. 198 
Bombay F as ny .. 194 Auckland d T . . 258 
Brisbane as " . 07 Azores. Teleg. instruments .. 2,800 
Buenos Ayres Ve кА .. 158 mba re КЕ ae .. 219 
is Teleg. mat. .. .. 761 Buenos Ayres vs vs .. 95 
Calcutta ж» $4 ee 2,860 Calcutta  .. УР m .. 611 

й Telcg. cable .. .. 191 10 Elec. machinery se aye 
Саре Town. T ET 786 Cape Town .. T es „ 44 
Colombo Teleg. mat. .. T 88 i Teleg. mat. .. n 14 
Durban P e vs . . 2,660 Colombo i z .. 119 
б Teleg. mat. .. 1,858 Channel Islands .. v .. 826 
East London e 75 2 5e 815 Delagoa Bay E M .. 4 t0 
Fiji, Teleg. mat... .. 884 | Durban А si РЯ . TR 
Flushing TNCS ae East London ur „ X». . BU 
Gibraltar. Teleg. wire'.. . 224 Gibraltar КУ js .. 840 
j Teleph, cable . . 118 " Teleg. mat. .. 225 
Melbourne m "s .. 980 | Halifax si "s oP 40 
North Atlantic. Teleg.’cable.. 1,260 Hong Kong .. E vs js 18 
Perth oe 8208 ET .. 186 | РА Teleph. mat. . 156 
Port Elizabeth  .. nt .. 168 Launceston.. is x . 1,527 
Reval. Teleg. cable .. .. 800 | Lyttelton ad s i 14 
Rotterdam .. y to 1 adras : m v - 71 
Singapore ae eo 62 Melbourne. Teleg. cable oe 220 
Sydney es ee os i 70 Nagasaki de - ES 51 
x Teleg. malt .. 68 Oporto. Teleph. mat. .. S048 
ellington .. an sd . 190 Perth.. d ae ia дә 81 
Yokohama .. ae i .. 2914 Rangoon .. WE. xs P 14 
„  Teleg. cable. .. 694 | Rotterdam .. НЕ уз ss 18 
is Teleg. wire.. oo 20 
Singapore .. - T 28 
$i Teleg. cable .. 140,000 
Sydney ss ae «x .. ‘189 
Tokosuka. Elec. lightcables.. 583 
Wellington ЕЖ] ee ee [3 0 46 
Yokohama .. a T .. 180 

Total es £18,478 Total 


. . £152,666 


Foreign Goods Transhipped. 


Boston. Elec. mat. Value £59 Buenos Ayres. Elec. mat. Value £230 
Boulogne. Elec. goods.. ка БӘ Melbourne, Elec. apparatus. 46 
Calcutta. Elec. mat. .. 98 


— — — = 


Total .. Total ws .. £276 


— ma —— 


New Portable Testing Set.—Messrs. Nalder Bros. and 
Thompson, Ltd., have recently placed upon the market a new port- 
able testing set, which contains many points of novelty. This set 
has been specially designed to meet the demand for an instrument 
that can be used in an engine room, and can be placed anywhere 
without the danger of obtaining erroneous results through stray 
fields. The screening of the instrument has received very careful 
attention, and is so efficacious that it is almost impossible for the 
reading to be affected, even if it be placed quite close to a dynamo 
or motor. The instrument is of the moving-coil type, being 
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COMBINED AMMETER AND VOLTMETER. 


absolutely dead-beat; it is fitted with a white enamelled metal 
scale and a metal mirror. The voltmeter resistances are carried in 
the instrument itself, and the current shunts in another case. 
Measurements up to 1,500 amperes and 600 volts can be made, and, 
as а double-pole change-over switch is provided, resistances can be 
measured by the practically simultaneous observation of current and 
potential difference. The pressure required to deflect the pointer 
to the top of the scale on the ammeter side (terminals 4 4) is 
12 volt, and, as the scale is divided into 120 divisions, each 
division corresponds to 001 volt, so that the fall of volts on rail 
joints, &c., can be conveniently tested. The current shunts are of 
& new design, and very convenient for connecting, in addition to 
which they are light, and a complete set to 600 amperes can be 
carried in quite a small box. 


The “Union” Excello Intense-Flame Arc Lamp.— 
Lamps of the above pattern were selected to replace the enclosed 
arc lamps, which hava been in use up to the present, on the occasion 
of the Union Jack Club Ice Carnival, held during this week. It is 
claimed that the Excello" lamp has an economy in current con- 
sumption of over 71 per cent , and an increase in effective illamina- 
tion of over 60 per cent. as compared with the enclosed type of arc. 
The makers are the Union Electric Oo., Ltd., of 151, Queen Victcria 
Street, Е.С. 
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Eugine Contracts.—4A large number of engine contracta 
have lately been booked by Messrs. W. Н. Allen, Bon & Co., Ltd., 
of Bedford. For the Admiralty they are to supply an engine 
coupled to a dynamo for H. M. S. Canopus, and five engines coupled to 
dynamos for H.M. ships Albion, Glory, Ocean, Vengcance and Goliath, 
also two engines coupled to dynamos for H. M. S. Thames. The 
London Electric Supply Corporation, Ltd., have placed a contract 
for two engines for direct-coupling to centrifugal pumps at 
Deptford. Mesars. W. O. Rooper & Co. have ordered two engines 
for coupling to the Electric Construction Co.'s dynamo for the 
Portland Hospital. Two engines for direct-coupling to centrifugal 
pumps at the Yoker power station have been ordered by the British 
Westinghouse Co. Messrs. A. H. Briggs & Co., of Bradford, have 


ordered an engine for direct coupling to a British Westinghouse 


dynamo. From Messrs, Laird Bros., Messrs. Allen have received a 
contract for 21 engines for Н.М. ships Liffey, Moy and Ouse, and 
various other engine orders for brewery installations and shipwork. 


- Nome Maxim Contracts.—The tender of the Sir Hiram 
Maxim Electrical and Engineering Co., Ltd., for steam and other 
piping for the Dewsbury electricity works ha» been accepted by the 
Corporation; the Underground Electric Co., Ltd., has accepted their 
tender for 100 miles of stamped steel troughing for the electrification 
of the Underground Railway.. The Maxim Co. has also received а 
contract from Messrs. W. О. Rooper & Co., Ltd., for pipework in 
connection with the electrical installation for the Royal Naval 
Hospital, Portland. The National Provincial Electric Corporation, 
Ltd, has accepted the company’s tender for the complete equipment, 
including the whole of the machinery in the generating station 
and the cables, for the electric lighting of Bridgwater, at 
£13,000. Messrs. Arthur Koppel have placed with the Hiram 
Maxim Co. the contract for the pipework in connection with the 
cooling towers for the Oldham electricity station, and at Bath the 
same company has recently carried out the pipework for the new 
tramway station, as sub-contractors to the British Weating- 
house, Co. 


Automatic Fire Alarms.—The May-Oatway Fire 
Appliances, Ltd., of Glasgow, have let contracts for installations 
recently advertised on their system as follows:—The premises of 
Messrs. Brown & Polson, Paisley, are to be fitted by Messrs. Allan 
Arthur & Ure; and those of Messrs. John Ireland & Sons, of 
Dundee, by Me James Maxwell & Son. The Midland Railway 
has just placed with the May-Oatway Co. orders for their auto- 
matically-controlled automatic detectors and indicators for the pro- 
tection of the new station buildings, goods sheds, &c., at Heysham. 
The Liverpool Overhead Railway, which adopted the May-Oatway 
system after the fatal fire at the Dingle Station, was closely fol- 
lowed by the Lancashire and Yorkshire Railway, which bas applied 
it to various buildings. | 


Calcium Carbide.—Large new works for the manu- 
facture of calcium carbide are about to be established at Chorro, on 
the Oordova—Malaga Railway, Spain. The works will be ‘operated 
electrically by a plant which is being put down by the Bociedad 
Hidroelectrica del Chorro, to utilise certain available water-power 
in the neighbourhood. 


Water Distillers and Condensers.— In our article on 
% Water Distillers and Condensers” last week, a clerical error 
occurred. The statement that the condensers turned out by the 
Mirrlees Watson Co. during last year were capable of dealing with 
nearly half-a-million lbs. of steam, should have read 13 million 
lbs, of steam.” We further understand that owing to some fairly 
large orders coming in during the last few days of the year, the 
actual amount of steam was considerably in excess of 14 million lbs. 


Vienna Cable Works Suspend Payment.—A Conti- 
nental correspondent reporte that the cable works of Otto Steiner, 
in Schweehat, near Vienna, have suspended payment. The debts 
amount to 600,000 crowns, and foreign countries are interested. 


Catalogues and Calendars.—MzssRS. Jackson BROS., 
electrical engineers, of Plaistow, have issued a calendar for the 
current year, with monthly sheets, but each having a small complete 
calendar forthe year. Each sheet has also a photographic view of 
lighting, telephone and fire alarm installations or plant supplied by 
the firm. 

From the Ninzms-BEMENT-PoNp MACHINE Тоог, Co, of New 
York (and Victoria Street, 8.W.), we have received а wall calendar 
with & print of а charming painting by Н. Rondel, the subject 
being A Reverie.” 

Merssas. THoMAs THOMPSON & Co, of 35, New Broad Street, 
E. O., have sent us a pamphlet containing a description of their 
Aumund's patent tachometer, which, we understand, is in use in 
many of the more important electric generating stations throughout 
the country, and is being adopted by some of the leading engine 
builders. The Aumund tachometers are claimed to be most sensi- 
tive and efficient. 

The LAHMEYBER ELECTRICAL Co., Lro., has sent us a copy of ita 
pamphlet, No. 8, describing the advantages of separate electrical 
driving of tools, lathes, and other metal working machines A 
number of interesting illustrations are given. | 

The picture postcard has been adopted by the GENERAL ÉELECTBIO 
Co., LTD., as an attractive way of bringing their Little Geeko " 
'phones before the attention of the householder. The simplicity of 
the arrangement is illustrated in its use by the piccanninny and 
puppy section of the domestic circle. 

Messrs. W. F. Jones & Co., of 50, Cannon Street, E.C., аге 
making a speciality of main switches, switchgear, switchboards and 
rheostats, and they have just issued a 16 pp. price list, giving 
illustrations and dimensional diagrams of their various types of 


switches. Descriptive notes appear explaining the quick-break I.“ 
and “II.” type switches, for 250 and 500 volts, with and without 
fuses. A special feature is made of the manufacture of silver wire 
and silver sheet fuses, also enclosed fuses. 


Bankruptcy Proceedings.—The London Gazette can- 
tains notice of a bankruptcy petition presented by the Sloan Elec- 
trical Oo., Veritys, Ltd., brake & Gorham, Ltd., and the Terminus 
Electrical Co., against the Electrical Contracting and Maintenance 
Co., “late of 3 and 4, High Street, Ilford . . . . but whose present 
place of business the petitioning creditors have been unable to 
ascertain." The petition will be heard on February 12th. 


Liquidations, — The Electric Traction Co., Ltd., is 
winding-up voluntarily, with Mr. W. B. Peat,.3, Lothbury, E. C., as 
liguidator. - 

The first meeting and public examination in re Gardner Bros. and 
Co., electrical engineers, Burton-on-Trent, are to be held at Derby 
and Barton respectively, on February 10th and 17th. 


Imports of Foreign Electrical Machinery.— The value 
of the foreign electrical machinery imported into this country during 
December last, amounted to £49,375, bringing up the total for the 
whole of the past year to £554,643. ü 


New Change-Npeed Gear for Motor-Cars.—Mesars. 
the Langdon-Davies Motor Co., Ltd., are introducing а new type of 
change-speed gear for use in motor-car work. As will be seen from 
the diagram, the gear-wheels are always in mesh, and are locked to 
the shaft as required by interlocking jaw-clutches. When the 
clutch pedal is pressed down, it first releases the sliding clutch, 
then unclutches the wheel which happens to be in gear, and allows 
the selection of another gear-wheel. When the pedal is released 
and rises, the spring pullsthe cam-shaft o, and, through the medium 
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NEW (‘HANGE-SPEEBD GraAB. 


of one of the forks и, v, w, operates one of the clutches 7, m, л. The 
clutch 1 engages the shaft i, giving a direct drive at top speed. 
The pins and slots z on the rod p prevent the handle x from being 
moved, except when the pedal is fully ix peers. and also prevent any 
but the selected gear from being engaged, the handle being definitely 
locked except when the pedal is depressed. The system is, of 
course, applicable to more than the three speeds and reverse as shown | 
in the diagram, and will be on view, both fitted to & van and 
separately, at Messrs. Langdon-Davies' stand (No. 235) at the forth- 
coming Orystal Palace Motor-car Show. 


Parliamentary,—SrANDING OrpERS.—Amongst other 
Bills which have now been before the Examiners, and have been 
found to comply with the Standing Orders, is the Cheshire Elec- 
tricity and Power Gas Bill. 

Coulsdon Tramivays.—It is understood that the Coulsdon Tram- 
ways Bill will not be proceeded with. 

Basingstoke Corporation.—There was no appearance on tbe part of 
the promoters before the Examiners in the case of this Bill, and it 
was accordingly marked ' Dead.” Amonget other powers which it 
was the intention of the Corporation to seek was power to supply 
electric fittings, and to appropriate certain lands fora generating 
station end dust destructor. 

Classification of Private ,Bills.—It has been decided that the 
following Bills shall originate in the House of Lords :—Belfast and 
North-East Ireland Electricity and Power Gas, Belfast Corporation 
Tramways, Bexhill Corporation, Bournemouth Corporation Tram- 
ways, Bristol Tramway Extensions, Chesterfield Corporation Tram- 
ways, Derbyshire and Nottinghamshire Electric Power, Great Yar- 
mouth Corporation, Holywood Tramways, Ilford U.D.C, Isle of 
Thanet Light Railways, Lancashire Electric Power, Leicestershire 
and Warwickshire Electric Power, Manchester Corporation Tram- 
ways, Metropolitan Railway, Metropolitan District Railway, Mid- 
Oheshire Tramways, Newcastle-on-Tyne Corporation, North Wales 
Electric Power, Portmadoc, Beddgelwt and South Snowdon Rail- 
way, Preston and Blackburn Tramways, Preston and Lytham Tram- 
ways and Tramroad, Southport and Lytham Tramroad, Preston, 
Chorley and Horwich Tramways, Stretford U.D.C., Tyneside Tram- 
ways and Tramroads, Ulster Electric Power, and West Riding 
Tramways. | 


Trade Announcements, — The Siemens Electric 
Appliances Oo. has taken corner premises at 82, Watling Street, 
nearly opposite their headqaarters, and facing the well-known fire 
station. The position is an appropriate one, seeing that the chief 
purpose in view is to make it a depot for the exhibition and sale of 
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the fre- station appliances manufactured by the company. We 
understand that their Lilliput arc lamp introduced not long since, 
has been found to meet requirements that had not been satisfactorily 
met by some other lamps. New uses are being continually found 
for it, and it has been improved in several ways since it was first 
put on the market. 

Owing to the continued increase of business in the Midlande, the 
Hart Accumulator Co., Ltd., has opened a branch office at Prince's 
Chambers, Corporation Street, Birmingham, and has appointed 
Mr. F. R. Hill to the position of local manager. 

Owing to the increased business, Messrs. Peto & Rad ford, Ltd., 
have amalgamated with the “Pand R” Storage Battery Co., Ltd. 
As intimated in these columns last week, these companies are being 
wound up, and 4 new company under the title of Peto & Radford, 
Ltd., has been registered to take over the two companies as a 
going concern, as to discharge their liabilities, “с. 

‘Tne Electric and Ordnance Accessories Co., Ltd., have recently 
appointed Mr. V. J. Delebecque to be their chief representative in 
the British Isles. 

Messrs. Royce, Ltd., of Manchester (“ Royce" dynamos, electric 
motors, cranes, switches, &c.) have appointed Mr. E. C. Amos, 
M. L. Mech. E., 20, Bucklersbury, E. C., sole representative for the 
London district. 

The South Lancashire Electric Traction and Power Co., Ltd., 

South Lancashire Tramways Co., and the Lancashire Ligbt Railways 
Co., Ltd., removed their head offices to 9, North John Street, Liver- 
pool, on February 1st. 
. In order to meet tho growing demands of business in the Glasgow 
district, and for the convenience of clients in Scotland, the Paul” 
Heater and Condenser Co. have appointed Messrs. Herbert and 
Gilchrist, Wellington Chambers, 146, West Regent Street, Glasgow, 
as theiragents. The London office (63, Queen Victoria Street, E.C.) 
is now under the management of one of the directors, Mr. R. H. 
Haylock, who was for many years chief engineer to the Sturtevant 
Engineering Co. А preliminary list of the specialities which they 
are manufacturing at the present time includes all descriptions of 
engine and boiler room steam appliances, also electric fans, &. 


Book KNotices.— Vente Abstracts—With the January 
numbers of Science Abstracts, a new era commences in the history 
of this publication, the work of compiling and editing the abstracts 
baving been taken over entirely by the staff of the Institution of 
Electrical Engineers, under its late chief, Mr. W. G. McMillan, 
whose lamented death has plunged us all into mourning. Strenuous 


efforts are teing made to bring the abstracts up to date, а 7 


Herculean task owing to the six months'arrears into which they 
had fallen. In future, abstracts will appear as soon as possible 
after the original articles, and the arrears will be worked off by 
degrees, so that in the meantime abstracts of articles which were 
published respectively in May and November last year appear 
together. The two sections—Physics and Electrical Eingineering— 
are now provided with buff and red covers respectively, so as to 
readily distinguish them. The staff of abstractors now numbers 85, 
and articles are r/sumé from 150 journals. 

Elektrisch Betriebene Strassenbahnen. Ву S. Herzog. München: 
R. Oldenbourg. 1903. Price 8m. This pocket-book forms a 
remarkably complete epitome of electric tramway practice in Ger- 
many ; it is well printed, in clear type and on good paper, and has 
а neat leather binding with а spring clasp, making it really suitable 
for the pocket. The illustrations of details of track construction, 
cars and their equipment, overhead and underground construction, 
and diagrams of electrical connections, are both excellent and 
numerous. .Following the descriptive part is а short section on 
drawing up specifications and estimates for the construction of an 
electric tramway. Other sections deal with the efficient working 
and management of the system, and there are numerous fables of 
technical data relating to electrical, mechanical and physical 
matters, mathematical tables, Government regulations, &c. The 
index is quite inadequate, and ought to be greatly extended ; but, 
apart from this fault, ithe book is worthy of our highest praise and 
should prove invaluable to those who have command of the German 
language. 

Kalender für  Elektrochemiker, 1904. By Dr. A. Neuburger 
Berlin: M. Krayn. Price 4 m.—'l'his is the eighth edition of the 
useful pocket-book compiled by Dr. Neuburger, who is the editor 
of the Elektrochemischen Zeitschrift ; it contains а vast amount of 
technical data relating to electro-chemistry, in а convenient form, 
including information on electrical units and measuremente, the 
electrical constants of metals, chemical compounds, &c., primary 
and secondary cells, and a Jarge number of electro-chemical and 
metallurgical processes. The book is accompanied by a supplement, 
giving a great number of mathematical, physical, mechanical and 
other constants and data, and Governmental regulations. This 
work should be most useful to electro-chemists, being, so far as we 
are aware, practically the only one of the kind on the market. 
Unfortunately, although there is a table of contents, there is no 
index; this is а serious drawback, which we hope will be remedied 
in later editions. 

“Tl Nuovo Cimento: September, 1903." Organo della Società 
Italiana di Fisica. Piza: Istituto fisico della R. Universita. 

“ Decennial Catalcgue of the Massachusetts Institute of Tech- 
nology. Class of 1893, 1903." Boston, Mass: The Institute. 

„Science Abstracts.“ A. Physics; B. Electrical Engineering; 
Indexes to each section of Vol. VI. London: E. and F. N. Spon, Ltd. 
1s. 6d. each. 

“L’Année Electrique Revue de 1903,” by Dr. Forean de 
Cournielles, Paris: Oh. Béranger. 3.50 fr. 


For Sale.—Mesers. P. Huddleston & Co. are on February 


llth offering certain engineering plant for sale at Baltic Street, 
Golden Lane, Е.С. See our advertisement pages to-day. 


Ediswan Motor Van. — Owing to tbe increasing 
demand for the Royal!Ediswan " electric lamp, and the difficulties 
experienced in getting stocks delivered quickly enough, the 
Edison & Swan United Electric Light Co. decided to adopt motor 
traction for this purpose, and the first of their motor vans recently 
commenced its duties. This van makes а daily trip from the 
works at Ponder's End with a stock of lamps for the head office in 
Queen Btreet, City ; thence supplies are taken. to the various con- 
tractors in other parts of London. On its return in the evening, 
the van carries a load of empties and raw material The vehiole 
is rated as а 9$-Н.Р. 2-ton lorry, and is 16 ft. 11 in. long x 6 ft. 5 in. 
wide overall. 


Joint-Box Compound.—We have received from Messrs. 
Bradshaw & Co., of 52, Queen Victoria Street, E.C., a sample of 
theirjoint-box compound for insulating pumposes. This compound 
is guaranteed to withstand the highest insulation tests, and is 
supplied in 14 lb. tins with loose lids. The firm are also large 
manufacturers of troughing bitumen. / : 
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LIGHTING AND POWER NOTES. 


Barking.—The T.C. has instructed the electrical engineer 
to prepare а scheme for supplying power to Orocksmouth. 


Beddgelwt.—The P.C. has unanimously decided to 
support the North Wales Electric Power ВШ. 


Bedford.— The engineer has been instructed by the T.C. 
to prepare a scheme and estimates for additions and improvements 
at the electricity works, and for mains extensions. 


Birtley.—The Co-operative Society has asked the con- 
sent of,the Chester-le-Street R.D.C. to its applying to the B. of T. 
for a prov. order to light the district by electricity. 


Caerphilly.—No less than 10 objections have been 
received by the U.D.O. to ita application for a prov. order for E. L. 
Three are from railway companies; the others emanate from Cardiff 
T. C., the Rhymney and Aber Gas and Water Oo., two colliery com- 
panies, Lord Windsor, and another private individual. 


Chorley.—The B. of T. has consented to extend the 
time for carrying out the E. L. order for a year. 


Dalkey.—A company has informed the U. D. C. that it 


proposes to light Pembroke and Bray with electricity ; and supply 
private consumers at 44. per unit. 


Dundee.—A scheme is stated to be on foot whereby a 
a quarter of a million is to be expended on a power scheme to 
supply energy in bulk to mills and factories in the district. Messrs. 
Handcock & Dykesare stated to be connected with the scheme. 


East (owes.—The U.D.C. has sealed an agreement with 
the I.0.W. Electric Lighting Co. for public lighting. 


East London and Lower Thames Electric Power 
Bill.—The Poplar and Shoreditch B.C's. have decided to oppose 
this Bill. ‚ 

The Bermondsey and Deptford В.О.'в have also. resolved to 
oppose this project. The Deptford B.C., it is stated, are pledged 
to support the L. C. C., should it again decide to promote a Bill 
for lighting the district. 


Enniscorthy.—The L.G.B. hassanctioned theexpenditure 
of £6,500, applied for by the Wexford C.O. for the purpose of 
carrying out an electric lighting scheme. : ' 


Germany.—Tenders are about to be invited by the 
municipal authorities of Vohrenbach (Baden), for the establishment 
of an electric lighting undertaking in the town. 


Grimsby.— The Corporation has resolved to oppose the 
Lincolnshire and Yorkshire Electric Power Bill on the ground that 
if the company succeeds in obtaining powers to supply energy in its 
district, it will be detrimental to the borough undertaking. 


Halifax,—The T.C. has appointed a deputation to dis- 
cuss with the Mytholmroyd U.D.O. the question of supplying the 
latter district with electricity in bulk or otherwise. 


Hartlepool.—The formal inauguration of the electric 


light undertaking took place on the 24th ult. the ceremony being 


performed by the Mayor. The Corporation obtained a prov. order in 
1899, and signed an agreement with the Northern Counties Electricty 
Supply Co. last year, for the working of the order. Energy is sup- 
plied on tbree-wire system, p.c. at 230 volts for lighting, and 460 volts 
for power. The prices fixed are—for lighting 44d. per unit, and for 
power 23d. per unit. 


Hall.—The T.C. has applied for a loan of £10,000 for 


the provision of additional E.L. plant and mains. 


Hungary.— An electric power plant is about to be put 
down in connection with the Archduke Friedrich’s collienies at 
Zakarfalva and Bindte. 


Italy.—A concession has been granted to La Societa 
Elettrica di Bormis, to put down a plant to utilise the water power 
of the River Adda for generating electrical energy. 
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Lincolnshire.— The С.С. has decided to oppose the Bill 


of the company, which proposes to supply the whole of the county 
with eleotricity for lighting and power purposes. 


Littlehampton.—Three companies are at present nego- 
tiating with the U.D.C., with the object of securing a prov. order 
for the lighting of the district. A private concern proposes, should 
the Council give its consent, to supply energy to Littlehampton, 
Wick and Arundel The National Electric Construction Co. is 
prepared with a similar scheme, exeluding the latter area, and the 
National Provincial Electricity Corporation has also intimated that 
it would be prepared to light the Council's area. 


Liverpool.—The expenditure for the year in the Liver- 
pool electrical supply department is estimated as follows:—On 
capital account, £277,765 ; on revenue account, £161,345 ; and on 
interest and sinking fund account, £252,715. 


London.—FurHaAwx.—The B.C. has resolved that 25 
incandescent electric lamps and 25 Nernst lamps shall be experiment- 
ally tried, at a cost of £200, in place of existing street gas lamps. 

MARYLEBONE.—The report of the representatives of the B.C. 
appointed to continue negotiations with the Metropolitan 
Electric Supply Co. was presented at a special meeting of the 
Council, on 1st inst. The report stated that the company had now 
expressed willingness to take bonds bearing interest at 32 per cent. 
in payment of the award of £1,212,000, and on the new capital 
expenditure to the end of 1904, which was estimated at £150,000. 
The company was prepared to pay, as rent, interest at 32 per cent. 
on these bonds,to pay the whole expense of their issue, and to 
contribute, as additional rent, £7,000 per annum, which would go as 
а contribution towards the Council's sinking fund. In addition to 
this the company, from January, 1913, would give the Council 10 
per cent. of its total net profits, after deducting 44 per cent. on 
the total capital employed, with 14 per cent. for depreciation. 
The Electric Committee recommended that if the poll of electors 


with reference to the E.L. Bill resulted in favour of its promotion, 


the Council should, before attempting to work the undertaking 
itself, endeavour either to make some satisfactory arrange- 
ment with the company, or to enter into an agreement with a com- 
pany of sufficient financial ability temporarily or permanently 
to work the undertaking on behalf of the Council. For the purpose 
of enabling the Council to continue negotiations, the Council recom- 
mends that the Bill be proceeded with. 


' Neath.—The R. D.C. has decided to apply to the L. G. B. 
for leave to borrow £20,000 for the pnrposes of electric lighting. 
The E.L. order has been extended for six months. 


Newport.—A L.G.B. inquiry was held on 2%th ult. 
into the application of the T.C. to borrow the eum of £60,500 for 
electrical purposes. 


Nottingham.—The plant at the Eastcroft destructor and 
electricity works consists of 12 cells, between each of which there 
is a Babcock & Wilcox water-tube boiler. The arrangement of 
charging is on the Boulnois- Brodie system. Good results have been 
obtained with this plant; 4,878 units being generated from 75 tons 
6 ст. on January 12th, equivalent to 6475 units per ton. The 
generating plant consists of two 240-н.р. Willans-Sicmens sets. 
Another set is shortly to be installed as a stand-by. 


Portishead.—The U.D.C. decided to consent to the 


application of the Western Electric Distributing Corporation for a 
prov. order for E.L. in the Council's area, and at the same time an 
agreement with the syndicate was sealed. 


The Shawinigan Water-Power Scheme.—This scheme, 
the second largest in the world, has been developed by the 
Shawinigan Water and Power Co. for generating electricity for 
industrial and lighting purposes throughout a very considerable 
area around the St. Maurice River, Quebec. According to the 
Boston News Bureau, Canadian and American capitalists combined 
to undertake the installation of a plant at the Shawinigan Falls, 
on the above river, and upwards of $3,000,000 have already been 
expended. A feature of this development is, that the company is 
in a position to transmit to the city of Montreal a practically 
unlimited amount of energy. There is now being transmitted to 
the Montreal Light, Heat and Power Co. over 6,000 mP., the 
distance being about 90 miles. In utilising the power at the Falls, 
no damming was required, there being, with little or no preparation, 
a natural head of 150 ft. On the Shawinigan— Montreal trans- 
mission line energy is transmitted at а pressure of 55,000 volts. 
Westinghouse transformers are used for reducing the pressure at 
Montreal The power available at the Falls at high water is stated 
to be equal to 500,000 H.P., and at low water a minimum of 
150,000 H.P. The company has developed about 100,000 H. P., and of 
this amount bas contracted to supply 35,000 l. P., 13,000 HP. in 
water-power at the Falls, and 15,000 н.р. in electrical energy to 
Montreal It was estimated that, by January, 1904, the com- 
рапу would be in receipt of an income at the rate of $225,000 per 
annum. 

At the Bhawinigan Falls other interests, including the Pittsburg 
Reduction Co., of Pittsburg; the Belgo-Canadian Paper Co., of 
Brussels; the Shawinigan Carbide Co. ; and the Electro- Manganese 
Co. have plants representing а total expenditure of another 
$3,000,000. 


Spaln.— An electricity works has just been completed at 
Navas (Caoeres) for the electric lighting of the small towns of 
Navas, Brozasand Garrovillas, The plant at present consists of two 
84°Н.Р. gas generating sets. 
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Sadbury.—The Corporation has sealed an agreement 
with the Empire Electric Light and Power Oo. for the electric 
lighting of the town, The company undertakes to install }-ampere 
Nernst lamps for one-third of the public lighting and 16-0. . incan- 
descent for the remainder, at £2 each per annum. Prices to consumers 
are not to exceed 7d. per unit for lighting and 4d. per unit for power. 
The Corporation is to sell to the company all waste steam from ita 
refuse destructor at 3d. per kilowatt-hour, and to have the option of 
purchase after 21 years, and at the expiration of every subsequent 
five years. No sum is to be paid for compulsory purchase. 


sunbury.—The T.C. has resolved to support the appli- 
cation of the Twickerham and Teddington Electric Supply Co. for 
а prov. order to light the district subject to the agreement entere 1 


into by the T.C. 


vunderland.—The Corporation Electricity and Lighting 
Committee has just issued its half-yearly estimate for the period 
ending September 30th; this contemplates ап expenditure of 
£10,751, the chief items of which are as follows :—Rents, rates and 
taxes, £1,561, and insurance, £200; salaries, £1,433; wages, 
£1,785 ; coal, £3,446 ; repairs, £1,050, and other smaller items, 
making the expenditure named. The revenue is put down at 
£15,379, made up as follows:—Lighting and motors, 865,000, 
B. T. U., £7,972; traction, 762,000, B. T. U., £5,953; public street 
lamps, £1,142, and other small items. There is thus a gross profit 
of £4,628, but the bulk of this is swallowed by the interest on 
£250,000, less tax, £4,175, leaving an estimated profit of £453. 
These figures com with an actual expenditure for the corre- 
sponding half of last year, £8,613, а gross revenue of £12,988, anda 
net profit of £841. 


Nweden.—4A contract has been placed for the establish- 
ment of a municipal electricity works in the town of Hudikwall. 


Tottenham.—At the D.C. meeting on 2nd inst. the 
Electricity Committee recommended the Council to lay down a 
generating station in connection with its refuse destructor. Mesare. 
Hawtayne and Zeden’s report on the cost of the proposed work 
stated that the destructor plant would probably supply about 
350 г.н.р. The Council were also asked to consider the desirability 
of also putting down additional boiler plant in connection with the 
refuse destructor to increase the capacity of the works to 300 Kw. 
The cost of the 200-kw. scheme was estimated at £18,000, with 
£7,450 for providing the necessary transformers and mains, includ- 
ing road work, &., and of an alternative 300 kw. installation at 
£30,000. 


Tunstall.—At the meeting of the II. . C. on the 186 inst., 
it was reported that Burslem Т.С. had offered to supply energy іц 
bulk, provided that not less than 50,000 units per annum for seven 
years were taken, at the following rates: 2d. per unit up to 100,000 
units, 14d. for all over 100,000 to 200,000, and 14. beyond. The 
Council decided to accept these terms, provided there are no legal 
disabilities, 

Walton.—The U.D.C. has given the Urban Electric 
Supply Co. permission to lay mains in the district, and has decided 
to entertain the company's proposal t5 light a portion of the town 
by electricity. Experiments with various lamps are to be made, it 
is stated, on the advice of Col. Crompton. 


Wednesbary.—Mr. Warden-Stevens has been appointed 


engineer of the Corporation electrical undertaking for the ensuing 


18 months, at a salary at the rate of 75 guineas per annum. 


Wheatley.—The U.D.C. has decided to oppose the Bill 
to confer powers on the Doncaster Corporation to extend its elec- 
tricity undertaking into neighbouring districts. 


Willesden.—At the last meeting of the U.D.C. the 
Council’s electrical engineer was asked for an explanation of his 
dealings with the North Metropolitan Power Co. in regard to the 
proposed electrical undertaking of the Tottenham U.D.C. He 
admitted an unremunerated friendly arrangement, and it was 
decided that he should furnish a written (xplanation for the con- 
sideration of the Ccuncil. | 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—A syndicate is being formed to apply to 
Parliament for powers to establish an electric tramway scheme 
between Taibach апа Aberavon. 


Belgium.— According to an agreeraent with the Liege- 
Seraing Tramway Co., the Société Parisienne pour l'Industrie des 
Chemins de fer et Tramways will carry out the work of transforming 
the system of working this line into an electrical one. 


Birmingham and Aston.— In regard to the note in 
our issue of 22nd ult, where mention is made that the fares 
between Birmingham and Aston have increased through the 
service boing divided, Mr. Н. T. Broughall of Birmingham, 
writes:—'' You state that the fare, which was originally 2d., 
is now 3d. May I be allowed to point out that this is 
a mistake? Tuake, for instance, the Gravelly Hill route. The 
B.E.T. Co.’s steam cars meet the Birmingham Corporation cars 
within about 50 yds., and take the passengers all the way for 1d., 
thereby making the total fare from Birmingham 2d., as hitherto. 
In the matter of return fares, what was hitherto 4d. will now be 
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34d., the Corporation of Birmingham granting return tickets from 
Birmingham to its boundary for 1jd. the B. H. T. Co.s fares 
being 2d. return from there to Gravelly Hill. Therefore, the B. E. T. 
Co. are giving the benefit of Aston's delay to the public." 


Blackburn.—An official statement of the working of 
the Corporation trams during the nine months ending December 
3186 last states that there was a loss amounting to £2,144. The 
receipts increased from £32,832 to £34,177. This brings the total 
loss on the tram undertaking to £24,640. 


East Cheshire.—Disappointment is felt at Stalybridge 
and Hyde at the opposition which is threatened to the electric tram- 
way scheme for connecting those towns with Glossop and the Langden- 
dale Valley vid Mottram and Hollingworth. The chief opponents are 
the Mottram Urban Council, in whose district about one-half of the 
total length of 73 miles of proposed line is situated. Their ground 
of objection is that, under the order, which is sought by & private 
syndicate, it is not proposed to effect a junction with any existing 
or authorised lines, and that the scheme as it stands would have, in 
consequence, бо be worked as а separate and independent under- 
taking, without the possibility of a through service. The objectors 
say that the scheme presented is not likely to succeed, and they 
urge the Light Railway Commissioners—to whom application is to 
be made—not to sanction it unless they are satisfied that the pro- 
moters are able and prepared to carry out a through scheme in 
connection with other existing lines. They would welcome the 
construction of tramways to connect Hollingworth and Mottram 
with Stalybridge, Hyde and Glossop, but doubt whether any con- 
necting link can be established successfully except as part of the 
system (now in course of construction) of the Stalybridge, Mossley, 
Dukinfield and Hyde Tramways and Electricity , or of the 
system now in operation within the borough of Glossop. The thing 
desired is through communication for the inhabitants of Mottram 
with Glossop, Stalybridge and Hyde, without change of саг, and 
for a through fare. The objectors also ask for a shorter time limit 
for the construction of the line—namely, two years instead of the 
five years desired by the promoters. 


East London Railway and Electric Traction.— 
Speaking at the half-yearly meeting of the East London Railway 
Co., on the 26th ult., on the question of electrification, Mr. A. E. 
Gathorne Hardy, the chairman, said that the deadlock between the 
Metropolitan and the District and the other leasing companies still 
continued. The facts were as follows:—In 1902 the Metropolitan 
and District Cos., who were taking steps to work their systems by 
electricity, proposed in their Bill to take power to electrify the East 
London Railway. They asked the Joint Committee to find the 
money to equip this line for electrical working on the undertaking 
that nothing in the installation should prevent the use of the line 
by steam power. The other companies pointed out that the instal- 
lation of electrical working was required only by the Metropolitan 
and District Cos., and that, therefore, they did not see their way to 
participate in the cost of the installation, although they had no 
objection to the two interested companies carrying out the work at 
their own cost, provided that it did not interfere with the user of 
the line by steam power, and subject to the satisfaction of the Joint 
Comaittee’s engineer; furthermore, on the understanding that if, 
in future any other company made use of the installation, they could 
do so on sharing the expense thereof. On March 10th, 1902, the 

a of the Metropolitan and District Railways wrote to the 
Joint Committee pointing out that they should work by electricity 
on the Inner Circle and City lines, and that, if an efficient service 
by our trains is to be continued on the East London Railway, it 
must be by the same motive power”; and they made further pro- 
that the Joint Committee should find the capital or pay 
terest thereon at 34 per cent, " with a view of preventing the 
i tion of the service or, probably, the discontinuance of 
it." The other companies adhering to their decision, the clauses in 
the Bill were withdrawn. He found that the chairman of the 
District Co., at his meeting on the 19th ult., described the terms of 
the other companies as onerous and absurd.” Mr. Perks said that 
the directors of the East London Oo., representing the lessees, 
would not have anything to do with his suggestion. That statement 
had brought a certain amount of correspondence upon him (the 
speaker). As a matter of fact, the directors of the Hast London 
Co. had not been approached on the subject, directly or indiretly, 
but Mr. Perks, of course, meant the leasing companies and the Joint 
Committee. Не (the speaker) held no brief for the lessees; he was 
only anxious that the improvement should be carried out, and he 
did not care who bore the cost—-he meant, as chairman of the East 
London Co. He thought, however, that the importance of the 
question, as to who bore the cost, was exaggerated, as all probabilities 
pointed to the suburban parts of all metropolitan lines being elec- 
trically worked before long. and in that case all who used the 
installation would bear their proportion of the cost; but it did not 
seem to bim an unreasonable proposition that, in the first instance, 
those who desired to use the line electrically should bear the cost. 
If the installation were made, the only benefit it could confer on 
companies not using the electrical method of traction would be that 
they would get their proportion of 44 per cent. of the increased 
traffic towards their loss on working expenses. He ed, how- 
ever, with the Me‘ropolitan and District Cos, that if they elec- 
trified their line, and not the East London Railway, the present 
method of working would really become impossible; indeed, he 
díd not see how those companies cowld afford this company 
facilities, as they were bound to do by statute, for the inter- 
change and асаа of through and other traffic.” In his 
opi.íon the proprietors in the East London Co. need feel no 
undue anxiety as to the deadlock. He looked for substantial advan- 
tage to the company from the adoption of electric traction, whieh 
he thought was certain in the near future. | 


Germany.—It is proposed to construct an electric tram- 
way between Hademarschen and Fishcherhütte (Holstein), for the 
rapid conveyance of goods to the Kaiser Wilhelm canal. 


Glasgow.— Councillor Russell has given notice of 
motion that the general manager of the tramways be instructed to 
make up & statement showing separately each week for two weeks, 
the revenue and earnings per car-mile of the different stages in all 
the tramway routes on the city's system. The idea is to discover 
the portions of the different routes which do not pay. 


Glasgow and South-Western Railway.—This railway 
company is seeking powers to construct about 6 furlongs of new 
lines, to widen about 41 miles of its existing lines, and to enable 
it to at any time work. by electrical power the traffic on its 
railways. 


G.E. Railway and Electric Traction.—Speaking at the 
half-yearly meeting of the Great Eastern on 27th ult., Lord Olaud 
Hamilton referred at some length to the possibilities of eloctrifica- 
tion. He said: "In their suburban trafüc, the greatest pressure 
arose at Walthamstow, where between 7.50 a.m. and 7.59 a.m.—nine 
minutes—they had to move nearly 5,000 passengers to London, and 
to do this they ran five trains with seating capacity for 4,200 people. 
He would compare that with two specimens of the electrical system 
—the Central London and the Manhattan Railway of New York. 
The former during their busiest time ran five trains at about 2} 
minutes’ interval with seating capacity for 1,620 passengers, whilst 
the latter ran trains at 14 minutes’ interval, which in 10 minutes 
would give a seating capacity of 2,016 passengers. It would, there- 
fore, bə seen that they were able in their busiest period to provide 
about twice as many seats as either of those two electrical railways. 
Now, the main trouble arose from the fact that the class of passengers 
carried by these trains would crowd into the latest trains. They 
had tried to increase the number of trains by obtaining greater 
acceleration by means of or бера of the Decapod type. The experi- 
mental Decapod engine built at their works realised anticipations, 
but they found that, in order to obtain in every respect the speed 
desired, it was necessary somewhat to add to the weight upon the 
wheels, and when that came to be fully considered it was found that 
it would be necessary to expend a much larger sum than was 
originally contemplated upon strengthening the bridges in the 
suburban district. They shrank from any very large expenditure 
in that direction at the present moment, especially having regard to 
the possibility of electricity in the future, and, therefore, instead of 
building more engines of the Decapod type, they had for the present, 
so far as they were able, solved the difficulty in another mode. The 
Decapod engine would not be in any sense wasted, but would be 
utilised at reduced weight for other purposes. They had, therefore, 
issued instructions for the platforms of the lines most liable to be 
crowded, to be lengthened, so as to enable the trains during the 
busiest hours to be composed of 17 instead of 15 coaches, increasing 
the seating accommodation by an average of about 120 per train, or 
about 15 per cent. In the present transition stage of electrical 
development, in his opinion, it would be suicidal policy to embark 
in vast capital expenditure which, after a brief period, might prove 
to be of little value either to the shareholders or to users of the 
line.” 


Halifax.—At a recent meeting of the Electrical Com- 
mittee, Mr. Thomas Cheetham appeared before the Committee and 
explained the working of a device fur cutting off the electric cur- 
rent in case of the breaking of the wires, and it was resolved that 
Mr. Cheetham be allowed to fix his device on the Brighouse section 
at his own cost, on condition that he undertook to remove the same 
at the end of 12 months, and to take all risks in connection there- 
with. 

The Electricity and Tramways Committee is considering the 
question of running single-decked cars. 


Harrow and Uxbridge Railway. — Colonel Mellor 
told the shareholders of this company on the 29th ult. that the 
railway would be ready for opening in April, when it would be 
worked bythe Metropolitan Co. It was not proposed to work the 
line electrically at first; steam traction would be used for a time. 
The electrification arrangements are well in hand, and will be 
ready by the time electrical working is introduced on the Metro- 
politan. 

L. and Y. Railway.—Electrical engineers will note with 
interest an attempt which is being made by the L. and Y. Railway 
to obtain a better suburban service, apart from its use of electric 
traction on the Liverpool and Southport line. The Times says that 
the company, “in order more satisfactorily to cope with its 
heavy saburban traine, has just introduced the first of an entirely 
new series of powerful tank locomotives. This engine, No. 404, 18 
of large proportions, having precisely the same boiler dimensions 
as the eight-wheeled coupled goods engines introduced on the 
Lancashire and Yorkshire Railway some few months ago, and has 
been erected at the company’s works at Horwich from the 
designs of Mr. H. A. Hoy, the chief mechanical engineer of 
the railway. The engine will, it is expected, give rapid 
‘acceleration’ and at the same time maintain a high average speed. 
The cylinders are 19in. in diameter, with a stroke of 26in. The 
boiler has a total heating surface of 2,038:61 square feet. The lead- 
ing and trailing wheels are 3 ft. 78 in. in diameter, whilst the six 
coupled wheels are 5 ft. 8 in. in diameter. Tne bunker has a capa- 
city of 3} tons of coal and 2,000 gallons of water, and an improved 
apparatus for taking in supplies of water from the track troughs 
whilst travelling in either direction is provided. The engine in 
working order weighs 77 tons 10 cwt.1 qr.” In this connection the 
G. E. experience, as related above, ія significant, 
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Lancaster.—The Scotforth route is 1°5 miles, and was 
opened on January 14th, 1903. The total number of passengers 
carried during the year was 795,657, and the cash receipts were 
£2,844. The Park route has carried since April 8th, 1903, 317,707 
passengers, the receipts being £1,440. The receipts are £4,284. 


Liverpool.— The receipts from the Liverpool tramways 
for the past year were, from traffic, £524,468; total, £531,483. A 
balance on net revenue account of £190,000 remained for distribu- 
tion. Out of this it is proposed to carry £53,560 to sinking funds, 
to mortgage and cancellation of debt; £53,453 to interest on loans, 
and £32,080 to the general rate, in addition to £2,000 contributed 
to the city fund. £64,161 will be carried to reserve, renewal and 
depreciation account. The estimated expenditure on revenue 
account for the current year is £470,490. 


L.B. and S.C. Electrification.— Speaking at the half- 
yearly meeting Jast week, Lord Cottesloe, the chairman, referred to 
the question of electrification. The introduction of some system of 
electrical working, he said, might possibly prove to be one way of 
dealing with competition from rate-aided tramways, &c., at any 
rate so far as suburban and short-distance traffic were concerned. 
But it was necessary to mention only two of the many difficulties 
which had to be solved in order to show how desirable it was to 
proceed with the utmost caution. In the first place, a very large 
outlay of capital would necessarily be required, if only a short 
length of line were equipped, and the rapid advance which was 
being made, almost from day to day in electrical science, rendered 
it at least possible that any system adopted might in a short time 
become out of date, and have to be superseded at a further heavy 
cost. Then there was the question of how to deal with the rolling 
stock which would become unneceseary if electrical working was 
adopted on any substantial scale. The board, however, was giving 
attention to the subject, aod it had the advantage of a practical 
. electrical engineer as one of its membars, and of being advised by 
an eminent consultant, who had recently made a special inquiry 
into the best-known systems of working. Until a system likely to 
prove permanent in character, and economical in working, had been 
found, the board would not incur any serious expenditure on that 
account, 


London.—L.0.C.—At the meeting on Tuesday, the 
Highways Committes presented a report relating to the contem- 
p conversion to electric traction of the tramways at present 
eased to the North Metropolitan Co. It appeared that in accord- 
ance with a decision of the Council last December, plane illustrating 
the proposed conduit system to be employed on a portion of the 
lines had been forwarded to tbe Board of Trade the local 
authorities and the tramway company. The plans were now under 
the consideration of the Board of Trade, which had before 
it various suggestions from the local authorities as to the details of 
the system, and the manner in which the work should be carried 
out. A communication was sent to the company asking whether 
they desired to submit any suggestions in regard to the manner in 
which the work should be undertaken in order to minimise any 
inconvenience, whilst the work was in progress. А reply had been 
received stating that until the company were in possession of certain 
further information with regard to the working of the conduit 
system, they considered "that the time has not arrived when they 
can with advantage to themselves or the Council make, as they are 
invited to do in your letter under reply, any suggestion to the 
Council in respect to the adoption of the underground system of 
electric traction on any of the Oouncil's northern system of tram- 
. waysnow leased to the company." The Highways Committee pro- 
cegded to state that the history of the past negotiations with 
reference to this matter, indicated clearly how difficult it was to 
reconstruct the northern tramways if the company were not prepared 
to accord full assistance and co-operation in the work. Nevertheless, 
the Council was under an imperative duty to do all within its 
power to expedite the adaptation of the lines for electric traction, 
and it was hoped very shortly to submit definite proposals to enable 
the reconstruction of the first section of the tramways to be com- 
тепсей at an early date. With regard to the employment of over- 
head traction on portions of the lines, the Committee reported after 
communicating with the 10 borough councils concerned, that eight 
of the local authorities were opposed to the adoption of this system, 
one authority had expressed qualified approval of the Council's 
proposals so far as it was affected, while no definite opinion had 
been expressed by the other local authority concerned. They had 
under consideration the question of the course which in the cir- 
cumstances should be adopted in view of this expression of opinion 
ав to the use of the overhead trolley system where it appeared to 
be necessary, and proposed also to report at an early date with 
regard to the question of the reconstruction of the other lines, on 
which it is proposed to install the conduit system. 

The Highways Committee of the Greenwich B.C., in a report 
issued on Tuesday, approve of plans submitted by the L.C.C. for 
yd Lernen of а generating station to abut upon Old Woolwich 
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Manchester.—The poll of the citizens on the Corpora- 
tion Tramway Bill,which is being strongly opposed by the Horse 
Owners’ Association and by the general body of carriers, took place 
on Friday last. There voted for giving authority to thc Cor- 
poration to proceed with the Bill, 8,096 ; against, 1,284— majority, 
6,812. 

A hundred new electric cars, of the bogie type, have been ordered 
by the Tramways Committee. 

At last week's meeting of the Committee, the Negotiations Sub- 
Committee reported that they had had an interview with the 
Ashton-under-Lyne Corporation, and had cleared up all the out- 
standing points of difference between the Corporations with one 


exception. 'l'hey hoped the agreement would shortly be signed, 
and that а through car service between Manchester and Ashton 
would be established at an early date. 


Morley.—The T.C. has received a letter from the B. E. T. 
Co., stating that the directors regretted that they were at present 
unabla to fix a date for the commencement of the light railways in 
Morley and district. The other lines which had been constructed 
in Yorkshire had not proved remunerative, and it was not possible, 
therefore, in the present depressed condition of the money market, 
to raise capital upon sufficiently favourable terms to justify pro- 
ceeding with the undertaking at present. The directors, however, 
hoped that it would not be long before financial conditions im- 
proved, so as to justify them proceeding with the lines. 


Musselburgh.—The T C. has had before it a report by 
Mr. Bayers, of Westminster, on the G.B.” surface-contact system. 
The report was favourable to the system, and was adopted. In the 
course of the discussion it was pointed out that, if the Counoil, 
purchased the undertaking, and it did not prove successful, it would 
have tbe right to revert to another system. | 


Newcastle-on-Tyne.—It has been decided to take a poll 
of the inhabitants of the city in respect to those portions of the 
Corporation Bill, 1904, which deal with the extensions of the tram- 
ways and the purchase of the Scotswood Bridge Co.'s undertaking. 
Tn connection with this poll, Mr. Cail, chairman of the Tramways 
Committee, has issued a very lengthy statement on behalf of the 
Committees concerned, of the facts ofthe proposal. The contention 
of the Committee is that the extensions are desirable, and past 
experience suggests that they will be profitable. The proposal to 
purchase Scotswood Road and the Bridge will involve an outlay of 
£36,300. The company has agreed to sell on the basis of a 25 years’ 
purchase —or a 4 per cent. basis—and as for the past 40 years the 
average dividend has been over 7 per cent., the Committee claims 
that the bargain is a good one, even apart from the question of the 
tramways. The Corporation is at present owner of -th of the 
company’s shares. There is opposition to the proposal to extend the 
tramways beyond the city boundaries. 


Paris,.—A (covernment Committee, which has been 
inquiring into the question of tramway communication, shows that, 
out of ten companies, five do not earn sufficient to cover working 
expenses. It ia recommended that an entire reorganisation of the 
service be arranged. Among other ideas is the cancelling of the 
concessions of the companies which cannot meet expenses. 

There has been a strike among the employés of tho East Parisian 
Tramways Co. 


Nt. Helens.—The Corporation has decided to reconstruct 
a portion of its tramways at a cost of £6,000. 


Salford.—Our Manchester correspondent writes :—'* The 
financial prospecte of the Salford borough tramways are causing 
some anxiety to the Tramways Committee and the management. 
As a result of the year's working, the Committee were able last year 
to contribute £10,000 in aid of the rates, and the outlook was then 
80 promising that a contribution of £12,000 during tke present year 
was promised. The result of the first half-year's working was satis- 
factory, and the Committee hoped to be in a position to fulfil their 
promise. This is now, however, more than doubtful. It is not im- 
probable that the rates will fail to receive any benefit at all. One 
cause of this is said to be an unaccountable falling away of the 
traffic receipts since August last, added to the increased capital 
charges consequent on further developments, and the outlay 
of £40,000 on sdditional cars. At midsummer last year the 


receipts reached £19,000 рег month—a figure not since 
touched. The average since June has been £18,000 per 
montb. The decline since August has been steady, the 


lowest monthly receipts being those for November, when 
they were £16,400, the average being about £17,000, whilst 
the consumption of current has rapidly increased through the 
necessity of lighting the cars, in dull weather, during a great part of 
the day. The cost to the Tramway Committee for current rose 
from £2,900 in August to £3,800 in November. As a matter of fact, 
it is said, instead of maintaining an approximate profit of £500 per 
week, as in the first half of 1903, the decrease of receipts and in- 
creased expenses together have resulted in a slight loss for some 
weeks past This bas occurred in face of the fact that whereas 
formerly only some 90 cars were in use, there are now over 100. 
Complaint is made by the Tramways Committee of the price for 
current charged to them by the Electricity Committee. The cost 
for traction amounts to £20,000 per annum more than would require 
to be paid by a private tradesman using current for lighting or power. 
They claim that but for this burden they would be able to show results 
proportionately equal to those of Manchester. A conference between 
the Electricity and Lighting Committees of the Corporation may 
ultimately lead to a better understanding. It seems unfortunate 
that the tramway undertaking should appear to make so little 
Progress towards financially good results; but the Electricity Com- 
mittee do not, in present circumstances, see anything they can do to 
avoid it. The Manchester sections worked by Salford (Deansgate, 
Bury New Road, &c.) are supplied with current by Manchester at 
а fraction over 1d. per unit. 1n place of the 2d. (less 24 per cent.) 
charged by the Salford Electricity Department for the general 
tramways of the borough." 


Switzerland.—The municipal authorities of Schaff- 
hausen have approved of a project for the construction of an 
electric tramway between that town and B8 »hlietheim, at an esti- 
mated coat of £44,000. 
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Wallasey.—On Saturday the ratepayers were polled with 
respect to the proposed Tramways and Improvement Bill. The 
result showed that 1,635 were in favour of the Bill, and 2,517 against. 
The poll was a small one, there being 11,500 electors in the district. 
The District Council was almost unanimously in favour of pro- 
ceeding with the Bill. The result on Saturday was the second 
defeat which the project had suffered at the hands of the ratepayers. 


West Bromwich.—An unfortunate dispute has arisen 
between the Corporation and the South Staffordshire (Lessee) Co. 
respecting the operation of the electric tramways within the 
borough. The points of difference relate to finance, tho using of 
the late Mr. Quin's “cut-outs,” the construction of the tramways, 
and other matters The tramways within the borough were pur- 
chased by the Corporation from the Staffordshire Co., and, after 
being reconstructed апа electrically equipped, were leased to 
the South Staffordshire (Lessee) Co. The latter, it is understood, 


agreed to repay by instalments the amount expended by the Cor- ` 


poration in the work of reconstruction, together with rent aud 
interest upon the capital at a fixed rate. Further, the lessee com- 
peuy, so it is said, agreed to purchase their supply of electric 
current from the Corporation electricity-generating works. Recently, 
it is stated, the points mentioned above have arisen, and hints have 
been made of a probable deadlock. A conference has taken place 
between Messrs. Garcke and Lycett, as representatives of the com- 
pany, and members of the Town Council, but it came to an end 
without any result. Another conference has been arranged to be 
held shortly, 


TELEGRAPH AND TELEPHONE NOTES. 


Liverpool—Emden Telegraph Service.—The Liver- 
pool Chamber of Commerce, recognising that telegraphic traffic 
between Livérpool and Emden has considerably increased during 
the last two years, has resolved to write to Lord Stanley and ask 
whether he can negotiate with the German Administratien for 
the establishment of a direct telegraphic wire between Liverpool 
and Emden. 


Telegraphic Interruptions and Repairs :— 


CABLES, IwrszBUPTED, REPAIRED, 
Inica-Martinique ee [Ej ee ee ее Ma b, 1909 ee эъ 
Bt. Lucis-Martinique eo ee oe ee B ee ee 


rinidad-Demerara No, 1 .. 
Mole St. Nicolas-Port-au-Prince ° 
Cayenne-Pinheiro ae ee ee . е ee ee 
yenne oe ee [EJ ee Фо Feb. M. 1908 oe Jan. 28, 1904 
New York-Ha ti ae e ee oe . . ee 


Anjer-Kalianda .. T vs Aug. 2, 1902 

Eeissa-Isea (Yemen)-Camaran Oos. 28, 1902 

Tourane-Amoy .. Уз eu .. Nov. 10, 1908 

Tarifa-Tangier .. .. Jan, 18, 1904 
LANDLINES. 


Swakopmund - Windhok (beyond Karibib) - 
Indo-European: Odes:a.Kertsch .. T 


International Telegraphy.—The Netherlands Indies 
Office announce the opening to the International service of cables 
from Pangkalpinang (Bauka) to Tandjoeng Pandan (Billiton), and 
from Tandjoeng Pandan to Pontianak (Borneo), with offices at Tand- 
joeng Pandan and Pontianak. 


ee Jan. 20, 1904 ee oe 
.. Jan. 28, 1904 .. Jan. 28, 1904 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.—February 15th. 750-Kw. steam dynamo, 
electrio pumps and pipework. See Official Notices January 29tb. 


Bedford. February 9th. Switchboard for electricity 
works. See Official Notices January 29th. 


Bermondsey.—February 16th. Lamps, carbons, meters, 
cables, oils, &., for one year. See Official Notices” to-day. 


Camberwell.—February 16th. Engine and dynamo for 
the Baths. See Official Notices to-day. 


Canterbury.— February 8th. Four motor-driven pumps. 
See “ Official Notices.” January 22nd. 


Chili.— June 28th. Tenders are being invited for the 
blic electric lighting of the city of Punta Arenas (Straits of 
Пар), which will be opened on June 28th next, at 2 p. m., in 

the offices of the Municipal Commissioners of that city. Fall 
culars can be obtained on application to the Chilian Legation, 

29, Queen's Gate Terrace, B. W. | 


Edinburgh.—February 2200. · Engine and dynamo of 
large size. See “Official Notices January 22nd. 


Hammersmith,—February 10th. General stores for 
the electricity department. See Official Notices” January 29th. 


Islington.— February 25th. Stores for the Electricity 
Department. See “Official Notices to-day. ~- 


Hanley.— February 22nd. 500-KW. steam or turbo- 
alternator, condensing plant, superheaters, &c., for the electricity 
works. See Official Notices January 29th. 


Hornsey.— February 8th. Two dryback boilers, smoke 
consuming apparatus, 100 and 300-kw. steam dynamos, motor- 
generators. See Official Notices” January 8th. 


Horwich.—February 6ib. Electric light installation 
for certain hospital buildings of the Horwich, Westhoughton and 
Blackrod Hospital Committee. Messrs. Cressey & Keighley, srchi- 
tects, Euston Road, Morecambe. : 


Islington.— February I7th. Free wiriog, and motor 
hiring. See Official Notices” January 29tb. 


Islington.— February 24th. Conduits and mains. See 
„% Official Notices January 22nd. 


* 


Leeds. February 10tb. Electric wiring for the branch 
library, Wesley Road. Specifications from town clerk (one guinea). 


L.C.C.—February 9th. The Council is prepared to 
receive tenders for the supply and delivery of eight railway turn- 
tables, and for the erection of the same at the Council's generating 
station, Greenwich. Specification, &c. (£2), at the County Hall, 
Spring Gardens, S.W. 


Manchester.—March 1st. The Manchester Dock and 
Warehouse Extension Со. wants tenders for 25 electric hoists and 
10 electric fixed cranes. See ''Official Notices January 29th. 


Mersey Railway.—The company is inviting tenders for 
12 monthe’ stores. See Official Notices” to-day. 


Preston. February 15th. Feeder mains. See Official 
Notices " to-day. 


South Shields.—March 12th. The Corporation invites 
offers for the lease of certain tramways. See “ Official Notices " 
January 15th. 


Spain.— February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra province) Bee 
" Contracts Open " December 18th. 


Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, &c. x: 


Spain.—March 21st. Tenders are being invited until 
March 21st by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an electric 
tramway in the town of Seville. Tenders are to be sent to La 
Direccion General de Obras Publicas, Madrid, whence particulars 
may be obtained. | 


Stockton-on-Tees.— February 16th. A year’s. stores 
for the electricity department. See Official Notices" to-day. 


Sunderland.—February 26th. Crane and battery. See 
" Official Notices” January 29th. 


Swindon.— February 15th. Electric wiring of a school. 
See “Official Notices " January 29th. 


West IIIAm.— February 11th. Stores, cable, recording 
wattmeters, cut-out boxes, transformers, incandescent lamps, and 
coal for the electricity department. See Official Notices 
January 22nd. 


OLOSED. 


Neweastle-on-Tyne.— The Tramways Committee of 
the T. C. has accepted the tender of Messrs. Bolckow, Vaughan and 
Co., of Middlesbrougb, for the supply of tram rails at £5 4s. 9d. per 
tons. 


Chestertield.— The Corporation has ordered from the 
British Westinghouse Co. a 400-Kw. steam dynamo, together with 
switchboard and auxiliary apparatus, a Babcock & Wilcox boiler, 
and a Worthington jet condenter. | 


Chiswick.—The following tenders were received by the 
U.D.C. for a refuse destructor and auxiliary plant. The estimate 
of the consulting engineers, Messrs. Swinburne, Cooper & Baillie, 
was £6,000 :— | | 


Horsfall Destructor Co. .. 23 se s 23 vog 
„ With Custodis chimney (accepted) 5,637 


97 ve 

Goddard, Massey & Warner P 410 

Heenan & Froude, Ltd. .. iue Pe өлө .. oe 6.924 
Meldrum Bros. dece ws x M ja he .. 6511 ; 
Refuse Destructors, Ltd... ia #5 + .. 5,586 - 
Hughes & Stirling .. x M er ia ee . 5, 214 | 
W. F. Mason, Ltd. " s és л y „ 8.36 

Joseph Baker & Sons (part only) . 2,900 


The Council has also accepted the tender of the Horsfall Co. ‘tor 
additional works, making a total of £7,481. | 
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Dewsbury.—The Electricity Committee has accepted the 
tender of Callender's Cable Co. for the supply of certain cable, and 
b Maxim Engineering Co., Ltd., for the supply of steam piping, at 

45. 


Fife Electric Power Co.—This company has accepted 
the tender of Messrs. Bruce Peebles & Co., Ltd., for generating 
machinery (Dumfermline Station) engines, alternators, boilers, 
ewitchgear, &о. (2,000-н.р.), £23,599. 


Sydney (N.S.W.).—Messrs. W. T. Henley's Telegraph 
Works Co. have secured the contract for supplying and laying 
cables (including three-phase cables) for the Sydney tramways. 


Tiverton.—The British Westinghouse Co. are supplying 
two gas engines and auxiliaries to the Corporation, through Messrs. 
Frank Suter & Oo. These engines are of 125 p.n P. cach, and are 
of the three-cylinder (15 in. by 14 in.) type. 


Todmorden.—The Corporation has placed the contract 
for the storage battery with the E. P. S. Co., Ltd. 

Messrs. Siemens Bros. & Co., Ltd., have placed the contract for 
the storage battery for Pembroke Dockyard with the same company. 

The storage battery contract for the Haslar Hospital has also 
been placed with the E. P. S. Co. by Messers. Bergtheil & Young. 


FORTHCOMING EVENTS. 


Friday, February 5th.—At 8 p.m. Junior Institution of Engineers. 
| Westminster Pa Hotel. Producer Gas Power for 
Factories, Cold Stores, and Freezing Works," by Mr. 

H. Williams. 


Saturday, February 6th. — Institution of Electrical Engineers 
. . (Glasgow). Annual Smoking Concert at Grand Hotel. 


At 7.30 p.m. Glasgow Technical College Scientific Society. 
Twelfth Anniversary Dinner. 

At10a.m. Institution of Electrical Engineers. Students’ 
visit to the Tunnelling of the Baker Street and 
Waterloo Railway, at Messrs. Mowlem & Co.'s Contract 
Works, Lambeth Road. 

Monday, February 8th.—At 8 p.m. Engineers’ Club. Bohemian 
Concert at Westminster Palace Hotel. 

Institution of Mechanical Engineers (Graduates). The 
Work of the Alloys Research Committee," by Mr. 
W. H. Merrett. 

Tuesday, February 9th.—At 8 p.m. Iustitution of Electrical Engi- 
neers (Glasgow). Meeting. 

Wednesday, February 10th.—At 8 p.m. Liverpool Engineering 
Society. Mr. E. K. Scott on Electric Transmission 
from Water- Powers.“ 

At 8 p.m. Association of Engineers - in- Charge. 
Engines,” by Mr. Horace Allen. 

At 8 p.m. Society of Arts. “Thermit: Its Application 
to Metallurgical Engineering," by Mr. Charles V. 
Boys, F.R.S. 

At 7.30 p.m. 
(Students. ) 
Mr. H. Parle. 


Thursday, February 11th.—At 8 p.m. Institution of Electrical 
Eugineers. Meeting at I. C. L. Trans - Atlantic 
Engineering Schools and Engineering,“ by Prof. R. M. 
Walmsley. 

Friday, February 12th.—At 8 p.m. Physical Society. Annual 
general meeting at the Royal College of Science, 8.W. 
Dr. R. T. Glazebrook, F. R. S., will deliver his presi- 
dential address. 

At 8 p.m. Institution of Civil Engineers (Studente). 
"'l'he Electricity and Destructor Station at Plum- 
stead,” by T. 8. Nash. 

Saturday, February 13th.—At 6.30 p.m. Junior Institution of 
Engineers. Dinner at the Hotel Cecil. 

Monday, 9 15th.—Blectrical Engineers’ Ball at the Hotel 

ecil. 


" Gas 


"On Small Private Installations,” by 


атырат —— — 


NOTES. 


Funeral of the Late Mr. W. G. MeMillan.— 
Yesterday, at noon, a memorial service was held at St. Leonard's 
Parish Church, Streatham, prior to the cremation, which took place 
at Golder's Green Crematorium. The service was conducted by the 
Vicar. Besides the relations and personal friends of Mr. McMillan, 
n number of members of the Institution of Electrical Engineers 
were present, including the President, Mr. R. K. Gray, Major-Gen. 
Webber, Col. Crompton, Profs. J. A. Fleming, В. Н. Smith and 
B. P. Tbompson, Messre. W. R. Cooper, J. Gavey, R. Hammond, 
Н. E. Harrison, J. E. Kingsbury, W. M. Mordey, A. Moir (New- 
castle), W. H. Patchell, F. C. Raphael, J. H. Rider, J. Wetzler, 
E. Worthington (Sec. Inst. Mech. Eng), P. F. Rowell, R. Tree and 
A. Tree (members of the staff), and other gentlemen, 


Institution of Electrical Engineers. 


Engineering Standards Committee: Electrical 
Conference.—We are informed that the Electrical Conference, 
which was convened by the Sub-Committee on Generators, Motors, 
and Transformers, took place at the Institution of Civil Engineers 
on Tuesday and Wednesday the 26th and 27th of last month, and 
was extremely well attended, all the leading manufacturing firms 
being 5 and many consulting engineers being present. 
A list of questions bad, previous to the Conference, been drafted 
and circulated to those gentlemen who proposed to attend the Con- 
ference, in order that they might be more exactly informed as to 
the precise matters to be discussed. 

In his short opening address, the chairman (Col, В. E. Crompton, 
C.B.) referred to the opinions which had been expressed on the 
recommendation of the British Engineering Standards Committee 
with reference to standard frequencies, and remarked that the 
Committee had for this, and for other reasons, decided upon 
holding this Conference. A very animated discussion took place 

upon the different matters referred to in the list of questions before 


. the meeting, which did not break up till late in the afternoon of 


the first day. On the second day the several knotty problems 
arising out of the Committee's proposals for standardising motor 
carcases and speeds were dealt with at length. 

We understand that the very interesting and instructive dis- 
cussion which took place, with regard to both the question of standard 
frequencies and that of motor standardisation, will have great 
weight іп any recommendations wLich the Committee may make 
in the future with regard to these important matters. 

The Chairman, after thanking those present, many of whom had 
come a considerable distance to attend the Conference, informed 
the meeting that the (‘ommittee intended, at an early date, to 
carefully consider all the different points raised by the several 
witnesses present. In conclusion, be added that with the aid of 
the valuable information so courteously placed st the disposal of 
the Committee, he felt sure they would be very greatly assisted in 
the object they һай in view, namely, the benefiting of the Elec- 
trical Industry of the British Empire by judicious standardisation. 


Electricity in Coal Mines.—In regard to our leaderette 
of last week, & correspondent writes drawing attention to another 
development in the use of electricity for mining. His point ів that 
although electricity is used to a very large extent for coal 
getting," the use of electrical coal cutters at present represent an 
extremely small percentage of the total number of machines used, 
and by far the larger majority of them are compressed air tools of 
the percussive type. He says:—" Even when rotary cutters are 
used there are many more of the compressed air type, i. e., driven by 
compressed air engines, :than of tbe electrically-driven type, in use 
in British coal fields at the present time. It will probably be 
correct to say that in a large majority of English coal mines electri- 
cally-driven coal-cutters could not be used at the working face, on 
account of the great danger of sparking. Оп the other hand, there 
is no reason at all why the electrical engineer should retire from 
the field on this account, because there is another way in which he 
could attack the problem, with advantage to the electrical industry. 
I refer to the system of driving air compressors by electric motors, 
splitting up the electrically-driven compressors into small units, 
which can be placed as near to the working face as the working 
conditions in any particular colliery will allow, and conveying 
the air from these electrically-driven machines through short pipes 
to the coal cutter of the pneumatic type, whether rotary or percus- 
sive, which may be in use at the working face. An electrically- 
driven air compressor can be placed relatively close to the working 
face, but yet be quite free from any danger from sparking, because 
it could be put in a small chamber cut in the side of one of the 
roads, where there is plenty of ventilation. As compared with the 

resent system of using а large steam-driven air compressor on 
bank, and conveying the air to the pneumatic tools through long 
lines of air pipe, there is no doubt that this system is destined to 
meet with great favour. It is perhaps needless to point out that 
the electrical energy can be conveyed from a high speed engine and 
dynamo on bank to the electrically-driven compressors below with 
far greater efficiency than is obtained in the transmission of oom- 
pressed air through long lines of air piping. Furthermore, the 
ordinary type of electric lighting engine, as it is now made, is with- 
out doubt more economical in steam consumpton that the ordinary 
type of steam-driven air compressor, so that the system we have 
outlined above gives greater economy in the production of power, 
greater economy in the transmission of the energy, and at the same 
time enables the use of the ordinary rotary or percussive pneumatic 
tools for coal getting to be continued.” 


Determination of the Form Factor.—The ratio of 
the root mean square E. M. F. to the mean E. M. F. is an imporfant 
so-called “factor "—the form factor—in the design of alternators, 
but ite determination in the usual way by graphic methods is some- 
what tedious. In predet:rmining the ratio, there is, of course, no 
better way ; but when a machine of similar design is available, the 
form factor can readily be obtained by experiment. Messrs. Roze 
and Kühns have described, in the E. T. Z. a device for this purpose, 
consisting of а rectifying commutator driven by, or synchronous 
with, the machine in question. The terminals of the alternator are 
connected in series with the rectifier to a voltmeter having very low 
inductance, which will then obviously indicate the nean voltage. 
By this means, results have been obtained which differ from tbose 
of graphic methods by scarcely 03 per cent. 


Electrical Vehicles in Spain.—Application has been 
made for & concession to establish and work а public service of 
electric motor vehicles between Pamplona and Villara, the cars 
taking their current from an overhead conductor. 


(Continued on page VRE) = 22 
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IN MEMORIAM. 


WALTER G. MoMmuan. 


Ir is with deep regret that we find ourselves writing a last 
tribute to the memory of Walter G. McMillan, who passed 
away at Streatbam last Sunday evening; and it is no 
meaningless phrase to say that he will be universally 
mourned by members of the Institution of Electrical Engi- 
neers, and by the engineering profession at large. It is 
only a little more than a fortnight ago that he was at the 
Institution, and appeared in good! health. Then it became 
known that he was 
suffering from an 
attack of pleurisy; 
but the latest news 
was reassuring in 
every way. The 
pleurisy had passed ; 
professional care 
was not во neces- 
вагу; in fact, the 
convalescent stage 
had been reached, 
and it was expected 
that in a few days 
he would be about 
again, though not 
at work, This was 
so on Sunday after- 
noon; yel rome 
hours later there 
came an attack of 
heart failure, and 
in а few moments 
all was over. 

Mr. McMillan 
was bornon January 
8rd, 1861, and was 
educated at King's 
College School, 
passing subse- 
quently into King's 
College. Here he 
became a prominent 
student, and was 
awarded the Daniell 
scholarship in 1880 
as the result of a research on the effect of the electric spark on 
mixtures of oxygen and nitrogen. At the end of his college 
course he gained an insight into business methods by work- 
ing fora year in an accountant’s office, after which he 
returned to scientific work, and joined the staff at King’s 
College, assisting Prof. Thomson in his lectures at 
Queen’s College, and becoming Demonstrator of Metallurgy 
at King’s. His interest in students’ affairs was shown by 
his being President of the Students’ Scientific Society ; 
indeed, he was an excellent organiser of all students’ societies 
which had pure and applied science for their object. Nor 
was his energy restricted to college surroundings, for he did 
a large amount of most valuable charitable work, which was 
not known to any but his most intimate friends. Не also 


Photo. by) 


THE LATE WALTER G. MoM LAN, F. I. C. F. O. 8. SaBoBRETABY OF тна 
INSTITUTION o ELEOTBIOAL ENGINEERS. 


_ * Encyclopedia Britannica," 
Society of Chemical Industry, a Fellow of the Chemical 


held scientific evenings for poor boys, and gave lectures on 
applied science, following these up with competitions, for 
working men. | 

In 1888 Mr. McMillan was appointed by the Indian 


Government for five years ав chemist and metallurgist to the 
Cossipore Ordnance Factories, near Calcutta. While in 


India he acted as Examiner in Chemistry to the University 
of Calcutta, and was alao appointed as a Municipal Commis- 
sioner of Oossipore-Chitpore, a manufacturing suburb of 
Calcutta. 
Upon his return from Indis, Mr. McMillan was appointed 
toa Lectureship in Chemistry at Mason’s College, Birming- 
ham; and about 
this time he turned 
his attention more 
to literature. He 
had already written 
with Prof. Hunt- 
ington the book on 
« Metals ” in Long- 
mans’ Text- 
Books of Science” 
Series ; but having 
since that time paid 
attention to elec- 
trical methods, he 
wrote in 1890 a 
“ Treatise on Elec- 
tro - Metallurgy ” ; 
and in 1897 he 
translated Dr. 
Borchers’ book 
on “ Elektro-Metal- 
lurgie," adding 
notes thereto, and 
calling it ** Electric 
Smelting and Re- 
fining,” a fresh 
edition of which is 
at the present 
moment in the 
press. He also 
contributed the 
articles on Electro- 
Chemistry and 
Electro - Metallurgy 
in the recently issued 
supplement of the 
He was an abstractor of the 


[Elliott & Fry. 


Society and of the Institute of Chemistry, а member of 
the Institution of Mining and Metallurgy ; and in 1897 he 
was elected Vice-President of the South Staffordshire 
Institute of Iron and Steel Works Managers. 

So far Mr. McMillan was well known in the chemical 
world ; but in 1897 he made a complete change in his life 
by accepting the post of Secretary of the Institution of Elec- 
trical Engineers, undertaking also the editing of the journal. 
The membership of the Institution was then less than 3,000, 
but since that time the membership has increased to over 
5,000, and the work has quadrupled. There have also been 


many important changes, such as the formation of the class of 
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associate members, the inauguration of local sections, the in- 
troduction of foreign visits, the formation of sectional 
committees (a suggestion of his own), and the first effective 
Steps in securing a home of its own for the Institution. 
These were apparent to all. But it was, of course, 
to those who saw the inner working of the Institution that 
the value of Mr. McMillan’s work was most apparent. 
There never seemed too much work to be done. Even at 
the busiest times he was at the disposal of everyone, always 
tactful, always courteous. No detail was too small for his 
attention. If a difficult question had to be decided, every 
possible kind of information had been carefully prepared to 
aid the solution. Whatever was undertaken, whether а 
dinner, a concert, or a foreign visit, every detail was thought 
out before the event, and everything was sure to pass off 
with the greatest smoothness. Moreover, it was the result 
that was evident, not the man. In one respect 
this attention to detail was Mr. McMillan’s one fault, for it 
made it almost impossible for the Council to relieve him of 
work as they wished ; his extreme sense of duty made him 
delegate as little as possible to others, and he was always 


It is well known that Messrs. Pirelli & Co. were the first 
on the Continent to manufacture submarine cables. 

The manufactures of Messrs. Pirelli & Co. are many, and 
include india-rubber, gutta-percha and asbestos goods for 
every purpose, india-rubber and gutta-percha covered wires, 
and paper-insulated cables for power and telephonic trans- 
mission. 

The manufacture of submarine cable is carried on at 
Spezzia. 

The works at Milan cover an area of 360,000 sq. ft., of 
which 200,000 sq. ft. are covered with buildings. About 
2,000 men and women are employed. 

The power required to operate the works is 1,000 H.P., 
of which 400 H. p. is derived from steam engines driving 
independent heavy machines such as 3-roll calenders ; the 
balance, 600 H.P., is taken from the Milan town electric 
supply, and actuates three-phase motors. 

To facilitate the handling of goods, a network of narrow- 
gauge railway has been laid down between the buildings. 
Horses are occasionally used to haul the trucks. 

Immediately on entering the works, the party saw a large 


Fic. 1.—Меѕѕвѕ. PIRELLI & Co.'s CABLE WORKS. 


ready to take up more, It is easy to understand that the 
loss to the Institution is indeed a heavy one. 

Last year Mr. McMillan was pressed to take a longer 
holiday than usual, from which he returned to the addi- 
tional work of gathering up the threads of “ Science 
Abstracts," the general management of which had been 
added to his other duties. Не was devoting much of his 
untiring energy to this subject ; it was, in fact, the last 
with which he was concerned. The Institution owes a debt 
of gratitude to him ; for the work which his hand found to 
do he did with his might. 


THE CABLE WORKS OF MESSRS. PIRELLI 
AND CO. MILAN. 


AMONG the works of interest visited by the members of the 
Institution of Electrical Engineers during their tour in 
Northern Italy in April last, was the old-established factory 
of Messrs. Pirelli & Co., Milan, which is of considerable 
interest and importance, as it shows what our Continental 
friends have done to promote the cable industry. 


stock of raw rubbers, among which were noticed Para and 
Peruvian rubbers used for electrical wires, Cameta, Negro- 
head and Mozambique used for mechanical goods. 

Manufacture of Washed Rubber.—The raw rubber is 
placed in large tanks and boiled for a considerable time, and 
is then cut up into small pieces by means of a circular knife. 
These small pieces are passed through a washing mill which 
consists of differentially-speeded, serrated rolls which crush 
the rubber and form a rough sheet. While the rubber is 
being crushed between the rolls, water is continually played 
on them to remove sand and other deleterious substances 
which raw rubber generally contains. The rubber, after 
leaving the washing machine, is next passed through a 
sheeting mill, which is similar to the washing machine, but 
has smooth instead of serrated rolls. Water is played on 
the sheet as it passes through the sheeting rolls. 

After being sheeted, the rubber is placed in a centrifugal 
drier which removes the excess of water, the last traces of 
moisture being removed in a vacuum-drying cylinder similar 
to the Passburg type, which is well known in this country. 
The dry rubber sheets are now in a condition to be mixed 
with French chalk, zinc oxide, sulphur, &е., to produce 
compound rubber articles, or to be ased for the production 
of pure Para strip. Para strip can be made in three ways 
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(1) “spread sheet, (2) “cut sheet," (3) '*calendered 
sheet.” 


Spread Sheet.—Dried Para is masticated between rolls 


until 16 assumes a homogeneous appearance, then small 


Fia. 2. 


quantities of naphtha are sprinkled over and thoroughly 
incorporated ; the rubber is now in the form of rubber 
solution. This solution is taken to a spreading machine and 
spread upon a varnished cloth. 

The spreading machine consists of a roll (over which the 
cloth passes) on which rests a knife; this knife is set to the 
desired thickness. After leaving the roll the spread cloth 
passes over steam chests, and the naphtha is evaporated leaving 
a sheet of pure rubber. The spread sheet is now hung up 
in a slow drying oven to remove the last traces of naphtha, 
after which it is soaked in water во as to enable the pure 


rubber to be removed. After removal the rubber sheet is 
wound on a spindle, placed in а lathe, and cut into strips. 
While cutting, water is played on the tool. The rubber 
- strips are hang up to ‘dry, and afterwards are wound 
into rolls. | 


Cut Sheet—The masticated rubber is placed in a cylin- 
drical screw press, and pressure is applied. After removal from 
the press the rubber cylinder is placed in a special machine 
and is cut longitudinally ; the reciprocating knife is con- 
tinually wetted. Special mechanism has 
been devised so that the sheet cut is of 
uniform thickness. 

Calendered Sheet. — The masticated 
rubber is passed through а calender 
set at the reqnired thickness, collected 
on varnished cloth, cut into strips, and 
packed ready for use. 

Preparation of Compound Rubber for 
Wires.—The  masticated india-rubber is 
mixed by means of differentially speeded 
rols with zinc oxide, French chalk, 
sulphur, &c. The pigments are mixed in 
a separate room and are sent to the mixers 
in boxes. After thorough incorporation 
the rubber compound is passed through 
the calender set at the required thickness, 
collected on varnished cloth, and allowed 
to cool. The rubber is then removed 
from the cloth and cut into strips, and is 
now ready for use either on the longitudinal 
covering, or tube machine. 

Manufacture of India-rubber Wires and 
Cables.—The conductors are either single 
or stranded tinned-copper wires. In some 
cases, however, a plain wire strand lapped 
with tinfoil is used. The conductor is 
first covered with a lapping of pure rubber 
prepared by one of the above-mentioned 
methods. Compound rubber is next applied by means of 
the longitudinal covering, or tube machine. A lapping of 
waterproofed tape is then applied, and the cable is ready for 
vulcanising. 

The vulcanising process is as follows:—The covered 
wires are wound on cylinders and placed in a heater, into 
which live steam is allowed to enter at a given pressure. 

The time that the wire is left in the heater depends upon 
the quality of the material used. 

After vulcanising, the wires are wound into coils or on 
drums, and are placed in a water tank and left there for 24 


Еа. 3. 


hours, after which they are tested for insulation resistance, 
capacity, and conductor resistance. After being tested and 
found satisfactory, the wires are braided and compounded. 
The braiding machines are shown in figs. 1 and 2. High 
gpeed silk-covering machines are to be seen in the left of fig. 1. 
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Mar ufacture of Dry Core Telephone: Cables.—Copper wire 
is covered with a'lapping of paper by machines shown in the 
foreground' of fig. 2.- Two conductors, one covered with 
white paper, and one with red, are twisted together; these 


Fic. 4.— MxssRS. PIRELLI'S CABLE WORKS. 


twisted conductors are next placed in a large stranding 
machine, shown in the left of fig. 3, and cabled up in 
reversed layers. A lapping of paper is placed over the core, 
and the cables are then taken to the drying cylinders and 
dried under vacuum. The cables are lead covered by a lead 
press similar to the one shown in fig. 4. They ure then 
tested under water at a pressure of 75 lbs. with dry air, 
after which the usual capacity, insulation and conductor 
tests are taken. | 


Post OrricE TELEPHONE SERVICE: 


It may here be mentioned that the whole of the cables for 
the Milan telephonic system were made by this company. 

Manufacture of Electric Light Cables.—In fig. 3, strand- 
ing machines to lay up the copper wires are seen. The 
copper conductors are first covered with a cotton gauge 


tape, and then are covered either with strips of paper or with 
jute, wound on cylinders (see fig. 4), and placed in drying 
tanks and dried under vacuum. After the cables have been 
dried for some time, the impregnating liquid is allowed to enter 
until the tank is nearly full, the vacuum 
still being maintained for some hours. The 
vacuum pumps are of two types: (a) 
direct steam driven; (b) belted to a motor. 
The cables are then run from the tanks, as 
can be seen in fig. 4, to the lead press and 
lead covered. 

The lead press illustrated is of the Krupp 
type, the lead being melted in а furnace 
immediately over the lead press. The lead 
is run into two cylindera, one on each side 
of the dié block, and is forced out under a 
pressure of about 24 tons per square inch. 
In front of the machine is placed a mirror 
во as to allow the driver to examine the 
under side of the cable for pin-holes, cracks, 
or other flaws. 

In fig. 3 the machines forlaying up jute 
worming for filing up the interstices of 
multi-core cables are to be seen in the fore- 
ground; to the right is а steel ribbon 
armouring machine, and further to the 
right can be seen a galvanised iron wire 
armouring machine. These latter machines 
have discs for laying on the jute serving, 
taping heads for Hessian tape, and steam- 
heated compound tanks. After the cables 
are armoured a further series of tests are taken. 

One interesting feature seen was the 


placing of a layer of paper immediately over the lead and 


under the jute serving, to act as an additional protection to 
prevent the corrosion of the lead. 

A special cable was made for the Porta Volta electric 
lighting station, where brass tapes were substituted for the 
usual steel tapes, the ot ject of this being to eliminate self- 
induction in the armouring. 

We are indebted to Messrs. Pirelli & Co. for the photographs 
accompanying this short description of their extensive works. 


INTERIOR OF New Trunk EXCHANGE (see p. 225). 


Belfast Electric Lighting.—A L.G.B. inquiry was held 
on the 26th ult., into the application of the T.C. to borrow £4,350 
for the purpose of extensions in the Knock district. In the 
Sydenham district the Council has received applications for energy, 
and extensions for this were próvided and sanctioned in the previous 


inquiry. 
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THE NEW TRUNK EXCHANGE OF THE 
POST OFFICE TELEPHONE SERVICE. 


Two years ago we described in these pages the new Central 
Exchange of the London Post Office Telephones.* This 
formed part of the local system serving the Metropolitan 
area, and as we then explained, it provided for inter- 
communication between this and the other local exchanges 
of the Government system, which have since then been put 
in operation, and between the former and the National 
Telephone Co.’s local exchanges. 

We now have to chronicle the completion of the new Trunk 
Exchange, which provides for telephonic communication 
between London and provincial and Continental towns. As 
our readers are well aware, the Post Office anthorities have 
controlled the trunk telephone service since April, 1896, and 
have very largely extended the network of trunk lines through- 
out the United Kingdom, besides laying cables to Brussels and 
Paris; the trunk service has been carried on hitherto by 
means of a large exchange in the General Post Office, which 
is now superseded by the new exchange. The change-over 
took place at the end of last week, and was so organised that 
no interruption whatever to the service took place, and prac- 
tically no difference was observable by the subscribers. 

The new Trunk Exchange is situated in the вате building 
a8 the Central Local Exchange, on the floor below the latter ; 
its appearance is shown in the view given on the opposite page. 
The general arrangement is as follows: There are positions for 
42 trunk operators, of whom 87 will be required in the first 
instance. Each switch section will be divided into three 
panels, controlled by two operators; five trunk circuits will 
be terminated on each of the outer panels, which will also 
carry the multiples of the junction circuits serving the minor 
local exchanges. The junction circuits of the principal local 
exchanges will be multipled on the middle panel of each 
section, where they will be accessible to either operator. 
Transfer circuits for interconnecting trunk circuits are pro- 
` vided on each of the trunk panels, as well as foreign, reserve, 
and the usual official circuits. Apparatus is also provided 
for terminating a number of local subscribers’ circuits which 
are used only for extensions to the trunk system. 

In the centre of the room are the record operators’ tables, 
at which all outward trunk calls from local exchanges are 
received ; the operators at these tables record the particulars 
of the calls on printed tickets, which are then distributed 
to the operators at the corresponding trunk sections. When 
a trunk circuit i8 at liberty, the London operator proceeds 
to call the local subscriber who originated the demand, and 
at the same time calls up thedistant Trunk Exchange operator, 
who obtains the attention of the distant subscriber. At 
the moment when the two subscribers commence conversation 
the time is recorded on the record ticket by means of a 
“ calculagraph," which consists of a clock let into the keyboard 
shelf between two operators at every section, and actuating type 
wheelg by which the hour, minute and quarter-minute are 
stamped on tlie ticket. On the conclusion of conversation, the 
ticket is again stamped, so that a permanent record of the 
duration of the conversation is obtained without possibility 
of error. The tickets, which bear all the necessary data, are 
afterwards collected and sent to the accounts department to 
enable the latter to make out the periodical claims for 
payment. ' 

Inward calls are received by the operators and put 
through to the local exchanges without passing through the 
Rod operators’ hands. 

The old exchange was a permanent current exchange; 
the new one, on the other hand, is operated mainly on the 
central battery system, and consequently all the visual 
nignalling on the switch sections is carried on by means of 
incandescent lamps, the apparatus on the central record 
tables alone being of the drop signal type. Many other 
improvements, which are calculated to add greatly to the 
ellieiency and accuracy of the trunk service, have been 
adopted in the new exchange. 

During the daytime, for example, each operator 
deals with not more than five trunk circuits; but 
at slack times, and at night, the latter are concentrated, 


— — 


— —— . — — 


* EvecrgicaL Review, December 6th and 20tb, 1901; and 
January 3rd, 1907. | ; 


so that each operator may control 15 trunks. The 
process of concentration under the old system used to 


occupy as much as two hours, owing to the necessity of 


crossing the room to ascertain whether the trunk circuits 
were disengaged ; but under the new régime this difficulty 
will be obviated, as will be shown later. 

In a room adjoining the switchroom are situated the 
intermediate distributing frame, the relay racks, the fuse- 
board and the testboard. All the trunk circuits pass through 
the latter, and instruments are provided on an adjoining 
table, by means of which the several circuits can be tested. 

All ordinary subscribers of the Post Office and National 
services are entitled to the use of the trunk system ; the 
former alone, however, are privileged to through communica- 
tion with foreign exchanges. 

As the trunk service is required to connect together 
exchanges working on a variety of systems, the arrange- 
ments of the apparatus and connections to meet all possible 
conditions are necessarily somewhat complicated. We pro- 
pose to give outline diagrams showing the principal con- 
nections, with details of the methods of working. 


(70 be continued.) 
eee 


NOTES. 


(Continued from page 220.) 


A Novel System of Wireless Telegraphy.— Last 
year some beautiful exporiments in wireless telephony were 
made by Herr E. Ruhmer on the Wannsee Lake, near 
Rerlin, which wera continued with increasing success iu the 
course of the summer. Now the inventor has applied hi 
process to optical telegraphy, and the Siemens & Schuckert 
Works are jast now bringing out these novel wireless telegraph 
apparatus. 

In optical telegraphy the rays issuing from a projector are, as a 
rule, intercepted at given intervals, so as to form luminous flashes, 
succeeding one another more or less rapidly. In the Ruhmer 
telegraph system, on the contrary, the so-called speaking arcs ате 
utilised by superposing on the continuous current circuit of the 
lamp placed at the sending station in the focus of a projector, a 
continuous current rapidly broken by means of a mechanical 
interrupter, the opening and closing being performed by a Moree key 
in accordance with ordinary Morse signals. At each closing of the 
telegraph key, the superposed and frequently interrupted con- 
tinuous current will modify the luminous intensity emanating from 
the electric arc, giving rise to luminous oscillations which are pro- 
jected towards the receiving station. If all the conditions be so 
arranged that the luminous intensity of the lamp is maintained 
constant, this process will ensure not only a more rapid handling of 
telegrams, but will permit, at the same time, of keeping the latter 
strictly secret, as the human eye, incapable of discerning more 
than ten luminous alternations per second, will get the impression 
of a continuous beam, on account of the rapidity with which the 
luminous oscillations of the transmitting station will succeed each 
other. 

The receiving station is arranged in a way analogous to those of 
optical telephony, comprising two telephones and one parabolic 
reflector, in the focus of which the selenium cell is placed. The 
luminous oscillations of the transmittiog station are perceived in the 
telephone of the receiving station by means of the selenium cell as 
humming intermittent sounds, constituting acoustic;/] and directly 
perceived Morse signals. The pitch of the sound will depend on the 
frequency of the interrupter. Whereas in transmittting speech 
uncertainties are possible on account of the different acoustical 
intensities of the different vowels, the same sounds are 
heard here for more or less prolonged intervals. It has, therefore, 
been possible to ensure perfectly clear transmissions of signals in 
atmospheric conditions which would have rendered difficult the 
transmission of speech. The beginning of a communication is 
indicated by a bell, oporated by the selenium cell without the 
agency of апу wire connecting it with the transmitting station. 

The satisfactory results of the experiments so far made go to 
show that this system of optical telegraphy, like the analogous 
system of optical telephony, will be used to special advantage in 
the case of transmissions over brief distances. It will, therefore, bo 
especially suitable for military and navel purposes. ` 


Chatham Dockyard.—The Electrical Department at 
H.M. Dockyard, Chatham, is rapidly extending its operations. 
The Lords of the Admiralty have recently approved the appoint- 
ment of three additional chargemen in the electrical engineers' 
department. 


The Decima] System.—We recently received a batch of 
documents from the secretary of the Association, from which we 
learn that a petition is now being extensively signed throughout 
the kingdom in support of the Bill for the adoption of the metric 
weights and measures which will be introduced in the House of 


Lords by Lord Belhaven, and will be seconded by. Lord Kelvin, 
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The International Electrical Congress of St. Louis. 
The International Electrical Congress, to be in seesion at St. Louis, 
September 12th—17th, 1904, promises to amass a considerable 
amount of valuable engineering literature. Up to date about 3,550 
circular letters of invitations to join the Congress have been issued 
in North America, and 875 acceptances of membership have been 
received. About 5,000 invitation circular letters in American and 
about 6,000 in foreign countries will be issued. It is expected that 
many persons will join the Congress, both in America and abroad, 
who do not expect to attend the sessions in St. Louis, in order to 
secure a copy of the Transactions, which will form one, and perhaps 


two, large octavo volumes. Recently 280 special letters of invitation: 


have been issued on behalf of the Committee of Organisation to 
proininent electricians and electrical engineers, signed by the Pre- 
sident and the general secretary of the Committee, requesting 
papers for the Congress in the various sections. Of these, 146 have 
been sent to foreign authors, and 134 to American authors. As a 
result, 67 papers are already promised for the Congress, and the 
number is steadily increasing. A considerable further number of 
invitations to contribute papers have yet to be issued. It is hoped 
that at least half of the papers may be from foreign countries. 
According to the plans of the Committee, papers for the Congress 
programme are specially invited, but papers voluntarily offered 
will be submitted to the officers of the sections to which the papers 
belong, and may be included in the programme by invitation at 
their request, if the subjects are desirable, and if the schedule 
allotted to each section will permit; it being the desire of the 
section officers to secure and offer the best possible programme. 
The Department of State at Washington, having been urged that 
the various foreign governments should be invited to appoint 
official delegates to the Congrese, has instructed the diplomatic 


officers of the United States abroad to extend an invitation to . 


foreign countries to be represented at the Congress by delegates. 

Arrangements are being made with a view to perfecting plans of 
co-operation between the Congress and electrical societies and 
associations in various parts of the world. Invitations have already 
been extended to the Congress members to visit places of electrical 
interest on the journey to and from St. Louis. 

The Committee of Organieation of the Congress consists of Elihu 
Thomson, president; A. E. Kennelly, general secretary; W. D. 
Weaver, treasurer; Bion J. Arnold, vice-president and chairman of 
Executive Committee; C. F. Scott, Dr. S. W. Stratton, Prof. Н. 5. 
Carhart, and Prof. W. E. Goldsbrough, vice-presidents. 

Ihe following section cfficers have been appointed by the 
сое and have already done much work in organising their 

ons :— 


Section A General Theory, Prof. E. L. Nicbols, Prof. H. T. Barnes, 
. Cornel! University, McGill University. 
BectionB General Appli- С. P. Steinmetz, Prof. Samuel Sheldon, 
| cations, Schenectady. Brooklyn. 
Section С Electro-chemistry, Prof. Н. В. Carhart, Carl Hering. 
TAM Univ. of Michigan. dd 
Section D Elec. Powor Trans- Mr C. F. Scott, Dr. Louis Bell, 
| mist ion, Pittsburg. Boston. 
Section Б Electric Light and Mr. J. W. Lieb, jun., Mr. G. S. Dunn, 
| Distribution, New York. New York. 
Section P  Electrio Trans- Dr. Louis Duncan, Mr. A. H. Armstrong, 
portation, Maas. Inst. of Bchenectady. 
da Technology. 
Section G Electric Communi- Mr. F. W. Jones, Mr. Bancroft, 
| oa tion, New York. Gherardi, N.Y. 
Section Н Electro- Dr. W. J. Morton, Mr. W. J. Jenks, 
therapeutics, New York. New York. 


All communications should be addressed to the general secretary, 
Dr. A. E. Kennelly, Havard University, Cambridge, Mass, U.S.A. 


The Criton Water Softener.—In the Criton water- 
softener of the Pulsometer Engineering Co., of Reading, there 
is a simple tank, which is so arranged that as each tankful of 
hard water is automstically discharged to the mixer it moves a 
displacer in the soda tank, and causes a given volume of soda water 
or other requisite solution to be discharged into the mixer. Thus, 
the reagents are exactly proportioned to the demand. From the 
mixing tray the water falls down a long pipe to the bottom of a tall 
tank, in which the salts are deposited. The settled water overflows 
thence to the filter, which can be cleaned without removal of its 
filtering medium. There are no small openings to choke with 
sediment, and the whole plant appears to be designed with а 
minimum chance of getting out of order. The lime-water tank is 
tall, and water is fed into its base, so that a well saturated solution 
of uniform density is secured. The apparatus can be used to soften 
water with any reagent that may be necessary. Ав а rule, the simple 
Clark procese, with lime, and, perbaps, a little soda, will best suit 
nine waters out of ten. A little alum may be added where there is 
organic impurity present. The Criton apparatus is certainly con- 
structed on sound principles, and is, mcreover, simple. For boiler 
working, we consider the omission of softening is a serious error, 
especially in the south of Eneland, where all water is hard asa rule, 
coming as it does from a chalk country. 


South African Notes.—The Natal Government Harbour 
Department are about to call for tenders for а Telpherage plant 
for bandling goods inside warehouses at tbe Point, Durban. 
There will be 12 Telphers at first, the power for which will be 
supplied from the Harbour Board power station.” 

Tenders are also being called locally for a coaling plant for the 
о Department, which, we understand, is to be operated elec- 
trically. 


Municipal Electric Wiring.—It is stated that a 
number of municipal authorities, especially in Londoa, are working 
with a view to getting powers granted by Parliament permitting 
local authorities to wire consumers’ premises. We have no doubt 
that the various Electrica] Contractors’ Associations are on the alert. 


The Yorkshire College Engineering Soeiety, Leeds. 
—At а recent meeting of this Society, Mr. Frederick Grover gave 
an aocount of his experience in India, wbere he went as Special 
Commissioner to tbe Indian Government to investigate the smoke 
nuisance in Calcutta. The poor quality of coal, combined with the 
low intelligence of the native stokers, and the manufacturers’ 
aversion, on the score of expense, to adopting mechanical stokers, 
renders the smoke question difficult to deal with. Mr. Grover 
advocated the appointment of a Government Inspector, who should 
be a competent engineer and chemist, in order that his knowledge 
and experience should be at the service of manufacturers and coal 
consumers. He was strongly of opinion that this measure would 
also have to be adopted in England before the smoke nuisance 
could be efficiently dealt with. In the discussion which followed 
the lecture, London, Nottingham and Bolton were cited as cases of 
towns which are now practically smokeless. The chairman, Prof. 
Goodman, considered that under thoroughly competent supervision, 
a town like Leeds could be rid of smoke in five years. 

Mr. О. G. Petree read a paper on “ Rotary Engines,” describing 
and illustrating a rotary engine now on the market, for 
which the following advantages are claimed :—Small size and 
weight (about 34 lbs. per B. H..); slight vibration, with silent 
smooth working; very little friction, except that of rolling; en- 
closed working parts, a great benefit in dusty or gritty surround - 
ings; practically no riek from priming boilers; much lower firat 
cost, and easily interchangeable parts; this engine has been sub- 
mitted to efficiency and endurance teste, and has given very satis- 
factory results. 

Mr. L. Reynolds also read a paper on Some Details of a Flour 
Mill Plant." 


Electricity in Mines.—The report of the Departmental 
Committee on the Use of Electricity in Mines has been issued as a 
Blue-book. The Committee was appointed in October, 1902, to 
inquire into the use of electricity in coal and metalliferous mines, 
and the dangers attending it; and to report what measures should 
be adopted in the intereste of safety by the establisbment of special 
rules or otherwise. Mr. Cunyngbame was appointed chairman, and 
Capt. A. Desborough, Н.М. Inspector of Explosives, was made secre- 
tary to the Committee. The Committee suggest, as general principles 
which should govern the employment of electricity in mines, as 
follows:—(1) The electric plant should always be treated as a 
source of potential danger; (2) the plant, in the first instanoe, 
should be of thoroughly good quality, and so designed as to ensure 
immunity from danger by shock or fire, and periodical tests should 
be made to see that this state of efficiency is being maintained; (3) 
all electrical apparatus should be unde the charge of competent 
persons; (4) all electrical apparatus which may be used when 
there is a possibility of danger arising from the presence of gas 
should be so enclosed st» to prevent such gas being fired by sparking 
of the apparatus; when any machine is working, every precaution 
shculd be taken to detect the existence of danger, and on the 
presence of gas being noticed, such macbines sbould be immediately 
stopped. Passing to the application of electricity, they formulate 
the general principles which should be followed in reference to 
generating stations, cables, switches, fuses, &., stationary motors, 
portable motors for coal-cutters, drille, &c., electric locomotives, 
electric lighting. shot-firing, signalling, and electric re-lighting of 
eafety lamps. The Committee state that there may be parts of 
mines in which so much fire-damp is emitted that the introduction 
of electricity might be improper, notwithstanding the fact that by 
law these places may be worked with safety lamps. They wish, 
therefore, to imprees emphatically on both colliery owners and 
managers that the ultimate responsibility of installing or using 
electricity in such places should and must rest with them. The 
Committee bave drawn up a set of rules which they tbink might, 
with advantage, be introduced into all mines. The rules are 
appended to the Blue-book, and deal in detail with general regu- 
lations. 

Ata joint meeting of the Midland Counties Institute of Engineers 
and the Midland Institute of Mining, Civil, and Mechanical 
Engineers recently held in Sheffield, a description was given by 
Mr. P. C. Greaves, Denby Grange Colliery, of an electrical heading 
machine. As electric power was used in the mine for bauling 
and cutting coal, it was decided to use this power for the header, 
and a Jeffrey machine was obtained from America, there being no 
such electrical machines made by British firms. This machine had 
been at work since April, 19083. It took some 25 amperes at 480 
volts at the present rate of cutting. During three months the 
machine made 226 outs to an average depth of 5 ft. 7 in., and 
415 yards had been driven. After а cut was made, an electric 
drill was used to make a hole on either side of the heading. It took 
5 min. to set the machine and drill a hole 6 ft. long. The machine 
saved 4s. 9d. per yard, compared with the miners’ price, and 3s. 1d. 
per yard after allowing for all charges. N 

Other speakers testified to the value of the machine, and Mr. 
Greaves stated that he had discarded a heading machine driven by 
air, on account of excessive sparking. 


London Gas Supply: Stoves and Slot Meters.— 
Electric lighting men will be interested to note the figures of the 
business done last half-year by the Gas Light and Coke Co, The 
quantity of gas sold during the half-year was 10,242,436,000 cb. ft., 
which is less by ? per cent. than the quantity sold during the 
corresponding period of 1992. The additions to the number of con- 
sumers are considerable, especially to those on the automatic meter 
system, the company having added during the past half-year 14,911 


new supplies, of which 11,900 are on this system. The number of 


stoves sold and let on bire bas increased by 11,779 during the same 
period. 
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Calorimeter Comparisons.— In measuring the calorific 
capacity of fuelawe have found different experimenters to give 
extraordinarily different resolte. Messrs. Brame and Oowan, in a 
recent paper to the Society of Chemical Industry, quote some tests 
made with three calorimeters, which gave results from 6,€07 to 
7,816 for one coal and 7,260 to 8,445 for a second coal. These were 


not Combe instruments. The authors of the paper made a series 


of tests with different calorimeters, in which combustion was 
effected by various methods. We need not detail the preparation of 
samples to be tested. The Lewis- Thomson calorimeter, they con- 
sider only suitable for approximate comparison of coals of a very 
similar nature, but Scheurer-Kestner added 15 per cent. for losses, 
and found that it gave results agreeing within a maximum of 4 per 
cent. The instrument appears to give the best result with the more 
bituminous fuels. The William Thomson instrument ap to 
come in for better appreciation. The Fiecher calorimeter does not 
seem to give perfect combustion, and a thin smoke is always pro- 
duced. Carbon monoxide and hydrogen appear in the waste gases. 
In the Lewis-Thomson instrument there is always much fuel 
unburned, and this is estimated by weighing the ash and burning 
out the coal, but it is properly asked, Has the portion of coal thus 
burned the same calorific value as the part which was burned 
in tbe instrument? In any calorimeter a residue of unburned fuel 
cannot be accurately allowed for. The William Thomson 
calorimeter more nearly approached the results of the Combe" 
in its mean results, but there was always an error due to escaping 
smoke. The Fischer instrument gave concordant results for each 
coal individually, but its mean results compared badly with those 
of the Combe instrument. The formula used in calculating heat 


values was— 
heen те [ 8.140 0 + 34,5001( x – meani) + 32208 |, 


and in every case the calculated value was below the determined 
value, а fact that would seem to point to some inaccuracy of the 
formula. Inthe four instrumenta named the percentage of error on 
five coals ranged from 64 with the Lewis-Thomson instrument on 
an anthracitic coa] down to 0:3 for the Mahler Combe, which gave 
very uniform errors throughout. 'The L. Thomson instrument had 
errors of 6:4 to to 2:3, the Wm. Thomson from 44 to 1'8, the 
Fischer from 1°27 to 0:6, and the Mahler from 03 to 0'16. The 
authors attribute the difference between calculation and experiment 
to the omission of allowance for formation of nitric acid, and for all 
technical purposes they think that the value of a coal can be 
calculated from its analysis. The conclusion as to instruments is 
that the Combe is alone really reliable, but is not a rough-and-ready 
instrument. The general trend of the paper isto the effect thst no 
reliance can be placed on any determination, and that the fuel 
calorimeter is little better than the steam calorimeter, of which it 
was recently said, with two observers, two results were got, and if 
each observer used two instruments, there would be four results. 
Fuel calorimetry may, however, start with fairly representative 
samples of fuel, whereas no one can tell the amount iby which a 
sample of steam departs from the quality of steam in the pipe 
whence the supposed sample was drawn. 


Germar- Austrian Fusion: Another Electrical Amal- 
gamation.—It is proposed to completely amalgamate the Union 
Electricity Co. of Berlin with the Allgemeine Electricity Oo. of the 
same city, and the capital of the latter is to be largely increased in 
order to carry out the absorption. This represents the final stage 
in the combination of the Edison and Thomson-Houston interests 
in Germany, the preliminary having been taken by the establish- 
ment of a community of interests between the Union Oo. and All- 
gemeine Co. over a year ago.; Asa result of this fusion, a scheme 
has been prepared for an amalgamation of the interests held by the 
two companies in Austria. The Union Co. is represented by the 
Austrian Union Electricity Co., which bas a share capital of 
£200,000, and has manufacturing works in Vienna, whereas 
the Allgemeine Co. merely maintains a large sales bureau 
in the Austrian capital. As the absorption by the Allgemeine Co. 
of the German Union Co. will be the means of transferring to the 
former one-half of the capital held by the latter in the Austrian 
Union Co., it will only be necessary for the German company to 
acquire the other balf, which is mainly in the hands of the Vienna 
Union Bank, in order to complete the proposed transaction. This 
will not be a difficult matter, as the Aust company incurred a 
heavy loss in 1902, and also, it is believed, in 1903. 


The Chicago Theatre Fire.—The Coroner's jury which 
bas been inquiring into the cause of the deaths of the victims of the 
Ircquois Theatre fire, found that the fire was caused through an 
electric arc light coming into contact with inflammable stage fittings, 
and attributed the frightful death roll to gross negligence on the 
part of the city officials and the managers of the theatre for opening 
the house before work on all the exits had been completed. 


Lectures.—Before the Glasgow University Physical 
Bociety last week Prof. Magnus Maclean delivered a lecture on 
" Atmospheric Electricity." 

Mr. J. M. Finnegan, B. A., B.Sc., lectured on Radium” before 
a Natural History and Philosophical Society, on January 

th. : 


Eleetrie Deck Planer.—The planing of the wooden 
decks of ships isone of the most Jaborious and unpleasant operations 
that falls to the lot. of a ship's carpenter, and even the time-and-half 
yate of wages allowed for this duty does not overcome the dislike for 
it, Itis not surprising, therefore, to learn that the electric deck 
planer introdu by Messrs. Mavor & Coulson, Ltd., of Glasgow, 
some years ago hag found favour tamong shipbuilders. A large 
number of these useful tools have been placed in the shipyards 
of the Olyde and Tyné, and the repeat orders from German and 


American users are evidence of the alertness of foreign competitors 
in availing themselves of labour-saving devices. Until recently 
these machines were fitted with direct-current motors only, but the 
introduction to the Tyneside shipyards of three-phase current from 
supply stations has created a demand for deck planers fitted with 
alternating- current motors. The illustration shows Mesars. Mavor 
and Coulson's three-phase deck planer, several of which have been 
supplied to the. Tyne yards. The machine, which is fitted with a 


Mavon & Coursow's ELECTRIC DECK PLANER. 


3-н.р. motor running at 3,000 r.p.m., and driving the cutting knives 
at the same speed, will plane under working conditions on board 
ship an area of 360 sq. ft. of deck їп one hour. The attendance 
required is one man at 9d. per hour to guide tbe machine, one 
apprentice at 14d. an hour to draw it, and one apprentice at 13d. 
per hour to sweep away the shavinge, а total of 18. per hour. B 
band labour an ares of 45 sq. ft. of deck planed is a fair day's wor 
of a carpenter, for which 10s. is paid. The machine therefore does 
in one hour st the labour cost of 1s. as much work as eight men do 
in a day at a cost of £4, and the machine leaves а much better 
surface. On a vessel of moderate size, the saving effected by the 
electric machine amounts to about #80, 


Personal, —Mr. A. E. Aspinall is leaving the service of 
the Bntish Westinghouse Electric & Manufacturing Co., Ltd., for 
that of the De Beers Consolidated Mines, Ltd., Kimberley, and will 
act in the capacity of manager of the costs department. He leaves 
for Africa on the 11th inst. | 

The Birkenhead Corporation Tram ways staff on Sunday presented 
a solid silver table lamp to Mr. A. R. Fearnley, late general manager, 
on his departure for Sheffield. 

We read in a New York exchange that Mr. W. E. L. Gaine and 
Mr. Frank Gill, of the National Telephone Co., are making a tour 
of telephone and electrical plants in the States and Canada. Also 
that Mr. Н. F. Parshall is in America for a brief stay. The same 
contemporary reports that Mr. J. E. Woodbridge, of the railway 
engineering department of the G.E. Co. at Schenectady, has been 
transferred to the British Thomson- Houston Со. at Rugby. Mr. 
Woodbridge is a former editor of the N.Y. Electrical World. 

We learn that Mr. James Swinburne left London last week for 
Johannesburg in connection with a power scheme for certain mines. 

Mr. Robert E night, assistant foreman in the Rugby testing and 
wiring departments of the British Thomeon-Houston Co., Ltd., is 
leaving to take up a position as assistant engineer in the company's 
Glasgow office under Mr. E. E. Faller. The Rugby testing depart- 
ment assembled in full force at the Public Hall on January 25th, 
under the presidency of Mr. George B. Wilson, their chief, to say 
farewell, and presented him with a leather dressing case and a 
travelling writing case. The remainder of the evening was given 
up to music and song. 

Out of 100 applicante, Mr. E. Eardley, committee clerk, was on 
Friday appointed manager of the Stockport Corporation tramways 
at а salary of £300 per annum. 

Mr. G. F. Metsger, A.M Inst. O. L., M. Inst. E. E., is announcing to 
his friends that having been appointed consulting engineer to the 
Manchester Corporation for the completion of the work initiated 
by him as thejr city electrical engineer, he will from February 1st, 
1904, practise as consultant in electrical and mechanical engineering 
at 3, York Street, Manchester. 

Mr. Patrick d. O'Hara, late of the Brush Electrical Engineering 
Co., sails by P. and О. steamer from London on the 12th inst. to 
take up an important appointment on the Kolar goldfields, Mysore 
State, Southern India. 

President Loubet paid а visit to M. and Mme. Curie at their 
laboratory on Saturday afternoon. M. and Mme. Carie gave an 
account of their work in connection with radium, and illustrated it 
with interesting experiments. Before taking his leave M. Loube 
warmly congratulated them on the results of their labours, 


Appointment Vacant, — Switchboard attendant for 
Chester. a 
Rugby Engineering Society.— Before this Society yestor- 
day (Тасы в paper was read by Messrs. G. A. Neild and P. E. 
І nting, on Commutation of Continuous Ourrent Generators and 
otors.” | 
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Manufacture of Metallic Calcium by Electrolysis. 
According to "Industrie Electrique, a new process for the pro- 
duction of metallic calcium, resembling that of aluminium, has 
been devised by Prof. Borchers and M. Stockem, of Aix-la- 
Chapelle. While calcium is of no use in the mechanical arts, it 
will be of great value to the chemical industry, especially in 
organic chemistry, on account of its powerful reducing action— 
lees than that of sodium or potassium, but greater than that of 
aluminium, magnesium, or z nc. Ia the open air it rapidly oxi- 
dises, forming quicklime. 16 is stated that whereas at present 
the metal costs about 250 fr. per kgm., it can be produced by the 
new process for only tive centimes per kgm.! Inthe manufacture 
of iron, calcium will probable be a valuable reagent, replacing 
aluminium for the purpose of ridding the iron of phospborus, 
sulphur, and oxygen. Details of the process of manufacturing calcium 
are not as yet available, 


THE CENTRAL STATION ENGINEER. 


THE Manchester T.C. bas been recommended by the Electricity 
Committee to make the following increases of salary to officials:— 
Mr. F. E. Носнез, secretary, from £400 a year to £450; Mr. L. R. 
Гек, mains engineer, from £300 to £325; Mr. W. E. Горки, 
accountant, from £250 to £300; Mr. J. A. Cookson, surveyor of 
mains, from £250 to £275; Mr. J. A. CONSTANTINE, steam assistant, 
from £240 to £255.; Mr. E. Bor rox, sub-station engineer, from £200 
to £275; Mr. F. II. WHysaLL, resident engineer at Dickinson Street 
and Bloom Street stations, from £175 to £225; Mr. 1). A. Jackson, 
installation inspector, from £160 to 4200; Mr. J. JOHNSON, 
accounts and wages clerk, from £180 to £200; Mr. B. Bennison, 
assistant accountant, from £164 to £180; Mr. B. CHABLESWORTH, 
chief works clerk, from £160 to £180; Mr. A. N. Moore, shift engi- 
neer, from £100 to £180; Mr. H. Lanz, shift engineer, from £150 to 
£175: Mr. T. BAxENDALE, shift engineer, from £150 to £175 ; Mr. 
E. J. CONSTABLE, shift engineer, from £150 to £175; Mr. W. J. 
Влмвев, shift engineer, from £150 to £175; Mr. H. A. RADCLIFFE, 
testing assistant, from £150 to £175. 

The Tramways Committee of Manchester has recommended 
the following increases of salary :—Mr. 1. T. Oakes, traffic super- 
intendent, from £350 to £400; Mr. Jas. Woop, financial superin- 
tendent, from £325 to £375; Mr. A. A. BLACKBURN, car-sheds 
superintendent, from £218 88. to £240 (with house, gas, coal and 
water); Mr. Jonx Eanes, Jun, car works manager, from £220 to 
£250; Mr. Н. Matrinson, assistant permanent way engineer, from 
£235 to £250 ; Mr. D. J. MALLAHIN, permanent way superintendent, 
from £225 to £250; Mr. Вовювт Barre, claims clerk, from £220 
to £250; Mr. J. AsHuey, clerk of works, from £4 4s. to £4 10s. per 
week; Mr. G. W. HaNcocE, chief clerk traffic department, from 
£163 163. to £180; Miss M. E. HUNTER, ticket superintendent, 


from #150 to £175. In addition, the following appointments are 


recommended: —Mr. T. G. Kina, chief clerk in the permanent way 
department, at £163 16s., to be superintendent of the stores depart- 
ment, at £200; Mr. F. Вкосантом, drauzhteman, at £163, to be 
assistant electrical engineer at £200: Mr. H. Jackson, manager's 
clerk, at £150, to be contracte' clerk at £170. 

Mr. F. V. L. Marus has been appointed borough electrical 
and tramways engineer at Warrington. 

Mr. J. Barnes, of Northallerton, has been appointed switchboard 
attendant at the Kendal Electricity Works. 

At Btretford, on Wednesday last week, Mr. C. A. L. PRUSMANN, 
Corporation electrical engineer, Swansea, was married to Miss E. M. 
Geldart, of Manchester. 

The Electricity Committee of Salford Т.С. has recommended 
the following increases of salary to officials in the electric light 
department :—Mr. CorriNGs, from £150 to £200; Mr. DAVIDSON, 
from £150 to £175; and Mr. CRossrrELD, from £150 to £175. The 
salary of Mr. G. W. Horronp, of the tramways department, is aleo 
recommended to be increased from 4 180 to 4200. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cambridge Electric Supply Co., Ltd. (36,457).—A security, 
dated January Ist. 1901, to secure an unspecified amount, but stamped to cover 
420,000, has been revistered. Property charged: The company's undertaking 
and property, including uncalled capital aud real, leasehold and personal 
estates, Holders: E. D. Vaiscy, 39, Threadneedle Street, E. C.: and R. J. 
Moffatt, Bidney Street, Cambridge. 


Automatic Electrical Advertising Syndicate, Ltd. (62,115). 
This company’s annual return was filed on December 22nd, when the entire 
capital of £4,500 in 41 кһагев had been taken up. £1 per share has been called 
up on 3,000, resulting in the receipt of £8,000. 1,500 shares are considered as 
fully paid. Nowortguges or charges. 


Sanitas Electrical Co., Ltd. (72,615) —An amended return of 
this company was filed on November 14th, when 3.750 shares had been taken 
up out of з nominal capital of £1,000 in £1 shares. EI per share has been called 
up оп 1,750 shares, resulting in the receipt of £1,750. £2,000 is considered as 
paid ор the remaining shares. No mortgages or charges. 


Electric Law Press, Ltd. (72,425).— Issue, on December 28th, 
ot £100 7 per vent. first mortgage debentures, part of series created by resolu- 
tions of June 23rd and September 30th. 1903, to secure £500, charged on the 
йы ыы ungertaking and property, present and future, including uncalled 
capital, No trustees, No previous issue of same series, 


| Cape Electric Tramways, Ltd.—Tais company’s annual return 
was filed on December 14th, when 480,000 shares had been taken up out of a 
nominal capital of £500,000 in 500,000 shares of £1 each. 41 per share has 
been called up on 80,000 shares, resulting in the receipt of £470,000. 400,000 
shares are considered as fully paid. No mortgages or charges. 


Argentina Electric Traction Co., Ltd. (61,211).—This com- 
pany's annual return was filed on January lach. The capi ie £500,000 in 
100,000 shares of £5 cach. All the shares have been taken up, but no calls have 
been made. No mortgages or charges. 


Sherard Cowper-Coles & Co., Ltd. (67,136).—This company's 
annual return was filed on December 1éth, when 6,656 preference and 15,000 
ordinary shares had been taken up out of a nominal capital of £25,000 in 7,000 
preference and 18,000 ordinary shares of £1 each. I per share has been called 
up on 6,656 preference and 500 ordinary shares, resulting in the receipt of 

156. 17 ordinary shares are considered as fully paid. Mortgages and 
charges: £6,600, 


e 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of the first complete year's work- 


Hackney ing of the Hackney electrical undertaking 
Municipal display a marked improvement on anything 
Electrical yet attained in the metropolis, for which they 
Supply. constitute a record. The greater proportion 


of the steam used is supplied by the destractor 
plant working in conjuaction with the Electricity Works. 

It is interesting to note that at the end of September, 1903, some 
147 motors of 527 н.г. were connected, and the electrical engineer, 
Mr. L. L. Robinson, is to be congratulated on these excellent 
results. 

The prices charged are: — Flat rates of 4d. per B. T. U. for pri vate 
ligbting, and 2d. for power. 


GENERAL STATEMENT FOR YEAR ENDING MancH 318, 1903. 


Total capital expended ... £233,100 
Number of units sold — 
Private supply Si — S 1,075,962 
l'ublic lighting T TN к 539,006 
Total number of units sold ... 1,614,968 
Equivalent number of 8-с.Р. lamps connected 68,897 
H P. ОЁ motors connected m T€ vs 381 
Number of public lamps ЖА iss . 293 arcs 
Maximum load in kw. ... € те <i 1,161 
Revenue account— 
Gross revenue 3 £21,368 
„ expenditure bes гї n £7,835 
» profit ex Eus ET e .. £13,533 
Average price obtained 
Private lighting 3 37d. 
Tablic lighting ... 2 70d. 
Gross. Per unit. 
Gross revenue ee ely К ... £21,368 3'18d. 
Works and distribution costs (including 
public lighting) a ae is 6,231 90d. 
Total works costs ы an 7,835 1:164, 
Prorit STATEMENT. 
Interest on loans sai 49,091 
Sinking fund ... "T ps T 858 2, 609 
Balance transferred to reserve an m e. 2,254 
By *ccumnlated interest GL. бө — 421 
Gross profit .. £13,533 


HACR NEYW DESTRUCTOR DEPARTMENT. 


In conneotion with the above department, some 34,006 tons of 
refuse were burnt, resulting in 11,578 tons of clinker and ach, and 
120 tons of tin cans, &c. The total water evaporated was 
41,411,970 lbs, which amount was utilised by the electricity 
department. 

The following is an analysis of the destructor costs :— 


Per ton 
of refu-e. 
Oil, waste, water and stores "Р es £61 = 43d. 
Electricity "x Ps кыз i» 660 = 4664. 
Wages of workmen ... * 7 2. 9,708 = 1911d. 
Repairs and maintenance d к 48 = 34d. 
Clinker disposal as m zh vus 747 = 5974. 
Works cost 955 .. 44, 224 29 81d. 
Management, ce. is zd T 304 = 215d. 
Total works and management costs £4,528 = 31964. 
Financial charges з ix 2,772 = 195d. 
Total expenses, including all charges £7,300 = _ 5144. 
Income from electricity department 2,280 = 160d. 
Balance, being cost incurred by Public Health 
Department : з бз £5,020 = 354d, 


c 2t, 114d. per ton of refuse. 
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JupaiNG from the excellent credit balance of 


Bt. Pancras £16,818 which remains after meeting working 
Municipal and financial charges, the past year has proved 
Eleetrieity а very successful one for the St. Pancras elec- 

Supply. trical department. The works costs show a 


drop of ‘4d. per unit compared with the pre- 

vious returns, which embraced 18 months. 
The prices charged are :—For private lighting, 6d. and 3d. on the 
maximum demand system, 5d. per unit tlat rate; power, 2d. and 3d. 


per unit. Mr. Sydney W. Baynes is the borough electrical engi- 
neer. 
GIL STATEMENT. 
15 months, 

For year ending Merch 31st— 1908. 1902, 
Total capital expended  ... ds * £423,500 £378,086 
Number of units sold— 

Private supply ... as . . 3,310,403 3.588.763 

Public lighting "e .. 894647 1,141,077 
Total number of units sold . 4,205,050 4,729,840 
Equivalent No. of 8-c P. lamps connected 198,463 173,202 
No. of motors connected  ... UG has 259 211 
Number of publio lamps Kus 646 arc 523 arc 
Maximum load in kw. ‘xe vos 2,741 2,610 
Revenue account— 

Gross revenue ... iet к * £68,372 £74,504 

» expenditure es без .. £36,096 £48,609 
» profit us ies өз .. £32,276 . 295,895 

A verage price obtained per unit— 

Private lighting ds ivi 4'05d. 3'954. 

Public lighting ... 958 ve 300d. 300d. 


For Ysgar Enpina Marow 31st, 1903. 


Gross revenue  ... -— T .. 468,372 -- 8:914. per unit. 
Works and distribution costa (inc. pub. ltg.)£29,169 = 168d. „ 
Total works costs ТА i .. 436,096 = 2°07d.  ,, 


PROFIT STATEMENT. 


Interest on loans js es ‘A .. £9,826 
Sinking fund ... i isi isa каз .. 5,403 
Allowance for bad debis  ... os - s 229 
Net profit balance carried down  ... 85 . . 16,818 

Gross profit ... T Kee .. £32,276 


Including amounts brought forward from the previous year, the 
total balance in hand amounts to £18,153, out of which £7,220 was 
paid in relief of rates, £8,280 added to the reserve fund, and other 
amcunts written off capital accounts, &c., a sum of £531 being 
carried forward. . 


CITY NOTES. 


The Mareoni International Marine Communication (o. 


М зов Froop Рлав presided at the meeting held on Tuesday last 
at 18, Finch Lane, К.О. In moving the adoption of the report, of 
wbich we gave an abstract last week, he said that the cbief efforts 
of the board had been directed towards obtaining а permanent basis 
for profitable business in the future, and а very considerable further 
extension of the operations of the company bad resulted. "When 
they met last, there were only 25 ships fitted with tbe Marconi 
system ; there were now 45, and, if they could only continue to get 
ң few more land extensions in some of the Continental countries of 
Europe, there would be very large extensions to that already very 
large number. Wireless telegraphy was still apparently to the 
public something mysterious and intangible, in spite of all that 
Marconi had done, and in spite of the practicability and utility as 
evidenced by the large number of connections which were now 
working regularly and commercially. Therefore, it was very im- 
portant tbat when, largely by their own efforts, there was an almoet 
universal popular demand for this new system of communication, 
they should find themselves in a position to supply the demand upon 
soch terms as would tend to exclude the competition of so-called 
other inventions. Those of them who had followed what had 
taken place with wireless telegraphy were aware that there was a 
conference held in Berlin last Augusy for the purpose of endea- 
vouring to come to some terms, on which wireless telegraphy should 
be admitted throughout Europe, but mainly put forward, they 
thought, by the German Government with a view of endeavouring 
to get the German manufacturers to pursue the business of wireless 
telegraphy in every possible way on lines in which their companies 
had been the pioneers. He was not going to enter into a discussion 
of the technical points, but it was sufficient for him to say that they 
had established at great expense a world-wide organisation on shore 
stations for ship telegraphic exchange through agreement with 
Lloyd’s and the Governments of Great Britain, Canada, Italy, New- 
foundland, and others, which cffered shipping companies taking 
their apparatus a very large choice of posts with which to commu- 
nicate. It seemed, therefore, clear that the advantage which they 
had gained through the merits of the inventions which they had 
been formed to work and through their commercial enterprise, 
ought not to be artificially removed by legislation which would put 
German or other manufacturers, who would be able to get théir 
apparatus adopted by shipping companies, in as favourable a position 
^—apart from technical merits—to send messages as any shipe supplied 


~ 


by their own apparatus. The German Government proposed by 
international legislation practically to place their whole organisation 
at the disposal of any person who was able to get his apparatus 
adopted by a sbipping company. It was obvious that such an 
arrangement would entail great commercial injustice upon them 
and the associated companies, and it would have this further dis- 
advantage—it would render their system liable to disorganisation 
by the bad working of other systems, in which they would not have 
the remedy in their own hands. "They protested against that, and 
they bad no reason to believe that the English Government would 
support any such confiscation as that. They protested against апу 
Government being allowed to come and deprive them of the fruits 
of all the work that the associated companies had been able to do, 
based on the admittedly well-nigh perfected system of Mr. Marconi. 
They had got the only two shipping companies worth having in 
Germany, and when they had stationsin Spain and Portugal, doubt- 
less they would get all the vessels which traded tothe Hast and 
Sonth Africa. Since the report was issued, they learned from the 
manager of their Canadian company that an Order in Council had 
been passed, instructing the Minister of Marine of the Canadian 
Government to contract with them for the establishment of all the 
stations which the Government proposed to erect on the 8t. Lawrence 
—in all, six points, which were to be equipped with the Marconi 
pd roues 
. Mr. H. J. Davis seconded the motion, and the report was 
adopted. 


Waterloo and City Railway Со. 


Tux report for the half-year shows that the gross receipts, less 
Government duty, amounted to £17,296, and the working expenses 
to £8,032, being at the rate of 46°44 per cent, as compared with 
44°45 per cent. for the corresponding period of 1902. The balance 
available for dividend, after providing for interest on debenture 
stock, is £8,455, and a dividend at the rate of 3 per cent. per annum 
on the ordinary shares will absorb £8,100, leaving £324 to be 
carried forward. The number of passengers carried during the past 
six months, exclusive of season ticket holders, was 2,240,864, 
showing a decrease of 66,277. The season ticket holders on 
December 31st last numbered 1,431, as against 1, 243 at the end of 
December, 1902. 


ere tp. tiu ͤ v—g—ñ — — 


City and South London Railway Co. 


Mr. О. G. Morr presided, as usual, at the half-yearly meeting on 
Tuesday. In moving the adoption of the report, of which we have 
already given an abstract, he explained the causes of the decrease 
in the dividend. The circumstances were exceptional, and the balf- 
year's traffic had to be compared with a half-year when the old L. C. C. 
horse tramways were in process of cor version to conduit working. 
A large amount of traffic was consequently temporarily thrown on 
to this railway, but during the last balf they had been subject to 
competition from these tramways, which were being extensively 
used. They bad also to pay a large sum in connection with the St. 
Mary Woolnoth Church award, for which additional debenture 
stock had to be raised, and this meant a larger amount of interest. 
The outlook was not so hopeless as it looked, for they were getting 
back steadily the traffic which they lost by the tramway competition. 
For the first fivo weeks this year, as compared with the first five 
weeks of two years ago, they bad already shown an increase of nearly 
£1,000 in the receipts, in spite of the tramway competition. The 
revenue account showed that, wbile the decrease in passengers had 
been 1,166,137, the receipts therefrom had decreased by £10,957, and 
otber decreases brought up the total to £10,995. The season tickets 
increased in number by 1,952, and in amount by £1,112. The total 
net decrease was £9,829, and the total amount available for dividend 
was £28,296, or £8,747 down. After paying prefererce dividend, 
they could pay 2 per cent. on the ordinary stock, and carry forward 
£746. The figures for the comparative half-y ears were as follows :— 


1909. 1902 

Number of trains run éi 99,164 102, 1&5 
Train mileage.. "€ Vk ө 007,402 625,888 
Passengers carried per train .. es £a 87 N 20:66 
Keceipts per train oe T T " lis. Bd 168. 141 

55 » train- mile oe ee ae ee 28. 4d. дв. та. 

m „ passenger. e vs " 188d 1:984 
Ratio of working expenses to receipts.. .. 4780 44'042, 
Expenses per train-mile showed no alteration. 
] ,0ocomotive charges. ° oo oe ee $38 164d 
Traffic expenses >» “a T гз is (8а. Gd. 


The increase in the percentage on working expenses would, of course, 
be due to the decreased tratti. Even 47:86 was low, but they hoped 
to be able to get it very much lower in future. During the half-year 
they tried a reduction of fares over that portion of the line between 
the City and Islington ; thie led toa large increase in passengers, 
but no increase in receipts, so they were carrying all that extra traffic 
without any return for it. From this it was clear that the com- 
pany’s future did not lie in the reduction of fares that did not 
produce a sufficient number of increased travellers to compensate 
for the reduction. They had not, therefore, attempted any further 
reductions over the rest of the line. The vhairman went on to 
refer to the reduction in season ticket charges, and to the excellent 
arrangements which have been made for through bookings over other 
railways. The board attached great importance to the proposed 
extension to Euston. The cost of working it would be small, and 
the capital expenditure was not excessive, and they would get very 
large traffic from the five railway companies with whom arrange- 
ments were being made as to exchange of traffic. The line would 
be made as soon as they could prudently make it; but it would be 
some time before they could possibly settle all the plans, and they 
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hoped tbat by then the prioe of the shares would be increased, and 
enable them to recommend some method of raising the n 
capital without unduly charging the company with serious loss in 
so doing. The company had lodged an appeal with the House of 
Lords respecting the St. Mary Woolnoth Church matter. 

After a few questions the report was adopted. 


Great Northern and City Railway Со, 


Sin CHARLES SCÒTTER presided at the half-yearly meeting held at 
River Plate House on Tuesday, and there was a large attendance of 
shareholders in view of the inspection of the line which had been 
arranged for. 

Sir CBARBLES, in moving the adoption of the report, congratulated 
the shareholders upon the completion of the railway after only four 
years of constructional work. He proceeded to give his bearers some 
particulars respecting the line, the districts served, and the 
special precautions which had been taken to secure the safety 
of the public. With most of these details our readers are already 
familiar, In regard to the extension to the Bank, it would be 
beyond all question to try to raise money at present for this 
work, but they were hoping that the money market would soon be 
in such а state tbat the money could be raised on easy and proper 


terms. The work would then be taken in hand at once. The 


advantages of having a 16-ft. tunnel were dwelt upon. The Board 
of Trade experts had expressed the opinion to the company’s engi- 
neers that the railway was much in advance of any other tube rail- 
way at present constructed. А few minor details in connection 
with the signalling were being arranged, and Colonel Yorke will 
make his final inspection on Saturday (to-morrow). The great loss 
of life on the Metropolilan Railway of Paris was due to the panic 
which was caused by the tunnels being thrown into darkness. 
The disaster had an immediate effect upon the receipts of the 
underground railways in this country. Those of the Central 
London, and even the Waterloo and City, at once fell off. He pro- 
ceeded to show that by reason of the lighting arrangements and 
other precautionary measures adopted, the Great Northern and City 
Tube was about the safest place that anybody could travel in or 
even live in. All of these precautions were adopted before the 
Paris disaster occurred. The French railway authorities, after 
taking the best advice, were going to adapt their line to the 
same system of working as had been adopted long ago for the 
Great Northern and City Co. 
The report was adopted. 


m 


Central Electric Supply Co. 


Tur directors’ report for the year ending December 31st, 1903, 
which was adopted at the meeting held at Carnaby Btreet on 
Monday, reads :— 

Energy has been supplied to the St. James's and Pall Mall 
Electric Light Co. Ltd., and the Westminster Electric Supply 
Corporation, Ltd., throughout the year, to an amount of 2,601,087 
units. Tne cost of production has fallen rapidly as the supply has 
grown. It bas already reached з low point, and from the experi- 
ence gained, the directors are assured that they will henceforth be 
able to produce on a large scale with very satisfactory results. It 
has been necessary to charge 3d. a unit during the past year, but it 
is anticipated that this price will be largely reduced in the early 
future. Further debenture stock amounting to £38,782 has been 
issued during the year, and the premium on the issue, after deduct- 
ing the expenses, has been carried to the credit of capital reserve 
account. 


‘The net earnings of the company for the year 1908 were .. 43.902 6 11 
Add balance brought forward from 1902 T М . 500 13 0 
44,402 19 11 


— 


Wbich amount the directors propose to carry forward. 


* 


Metropolitan Railway Co. 


L4 
AT the half-yearly meeting held last Friday, Mr. J, J. MELLOR 
showed that by various improvements which had been intro- 
duced during the last few years, they had regained the greater 
part of the traffic which had been lost as a result of the Central 
London tube opening in 1900. In 1903 their traffic was 94 millions, 
as against 96 millions in 1899. 'The working expenses were only 
50 31 per cent. of the gross receipts last half-year, as compared with 
51:93 in the last half of 1902. In regard to electrification, the 
power-house at Neasden was practically completed and was readg 
for receiving the main generating machinery. On the 8th ult. he 
visited the Westinghouse Works, accompanied by the general 
manager and the electrical engineer, and they had every reason to 
be satisfied with the quality of the work, во far as they could judge 
of it in its incomplete state. Mr. Parker had reported to him that 
the main high-tension cables were being delivered to time, and 
about 12 miles had been laid. This work was progressing at a 
rapid rate. The conductor rails were being placed in position, and 
about 22 miles of this work had been completed. The question of 
obtaining tbe sites necessary for the sub-stations on tbe Circle had 
proved а difficalty, but this had at last been surmounted and the 
buildings were in progress. The first portion of the rolling stock 
was being delivered at the works at Neasden preparatory to 
receiving the electrical equipment which would be erected on them 
by the Westinghouse Co. The directors expected that some portion 
of the Metropolitan system would be running electrically by mid- 


summer, but they were largely dependent on the preparedness of 
the District Co.—so far, at least, as a portion of their system was 
concerned. They and the District Co. were acting together—at any 
rate, so far as regarded this work—through the medium of the joint 
consultative committee. Difficulties in so large and complicated an 
undertaking might possibly present themselves, but they hoped, by 
mutual and conciliatory action, to move forward without friction to 
the speedy and successful completion of an undertaking which was 
so essential to the interests of both companies. The directors had 
already appointed the officers for running the generating station 
and su] erintending the electric working generally, and by tbe aid 
of this staff а good deal of their own work of installation was being 
carried out. When the system was “electrified,” the service 
accelerated, and travelling on the Circle made as pleasant as it was 
now unpleasant, it was not unreasonable to anticipate that the 
traffic on that portion of their system might be increased by 50 per 
cent. ax. 

A special meeting ifollowed, at which a resolution was passed 
approving the scheme for consolidating the existing capital and 
securing powers for raising an additional £750,000. 


" Central London Railway Co. 


THe report for the half-year ended December last, states that the 
amount expended on capital account during the half-year was 
£44,226. Receipts from all sources of revenue amount to £175,235 
and working expenses to £97,363, leaving a balance of £77,871 
carried to the net revenue account. The number of passengers 
carried was 21.774, 850, a decrease of 650,926. In the half-year 
ended December 3let, 1902, the ordinary daily traffic was 
exceptionally increased by the attraction of His Majesty’s 
Coronation and ite attendant festivities. The workmen carried in 
the half-year were 3,012,210, being about 14 per cent. of the total 
number of passengers conveyed. After providing for interest on 
the debenture stock the net revenue account shows au available 


balance of £116,504, including £10,426 reserved to meet the divi- 


dend on the deferred stock, and £45,406 brought forward from last 
half-year. The directors recommend the declaration of the 
following dividends for the half-year:—On the undivided 
ordinary stock at the rate of 4 per cent. per annum, on 
the preferred ordinary stock at the rate of 4 per cent. per 
annum aud on the deferred ordinary stock 4 per cent. per 
annum. for the whole year. Reviewing the working of 
the company’s undertaking for the year 1903, the following résumé 
gives the financial result:—Brought forward from the balf-year 
ending December, 1902, £27,717 ; total net revenue, half-year, June, 
1903, £120,617; deduct debenture interest and dividend, &o., 
£64,785; and reserved for dividend on deferred stock, £10,420, 
leaving balance carried forward June 30th, 1903, £45,406. Total 
net revenue, half-year, December, 1903, £134,735. Deduet 
debenture interest and dividend (including £10,426 reserved from 
June half year), &c., £88,656, leaving balance unappropriated at 
December 31st, 1903, £46,078. Tue board recommends that £10,000 be 
added to the reserve fund, increasing the latter to £30,800, and that 
the balance of £36,078 be carried forward. The additional sub- 
station at Bond Street is practically complete, and will be brought 
into service shortly. The large fan at Shepherd's Bush is now in 
regular working order, with the result that the air in the tunnels 
has been considerably improved. The new motor-cars are also 
found to work satisfactorily. The company have arrived at a final 
settlement with the Electric Traction Co., all points of difference 
having been submitted to and decided by the arbitrator, Sir 
Benjamin Baker. | 


Sir Henry Oakley presided at the half-yearly meeting, held at 
Holborn Restaurant on February 3rd. During the six months they 
had issued £150,000 stock at par, which had been added to their 
resources, and they had spent £44,000 upon completion of works, 
and had £60,000 unexpended. There was no serious additional 
expenditure contemplated ; they might spend £160,000 in the 
future, but that was an estimate only, and they had powers for 
£350,000 still authorised. At first blush the revenue statement for 
the half-year did not look very bright. There was a diminution of 
650,000 in passengers and & decrease of £6,645 in balance to nei 
revenue; but when the accounts were analysed, they found that the last 
half of 1902 had an extraordinary increase owing to the Coronation. 
There was no remarkable diminution at any points, the reduction of 
passengers being spread over all the stations. There had been 
practically no competition which had touched them, and there was 
nothing which presented any discouraging features at all. The 
expenses were practically fhe same, and the average receipt per 
passenger remained tae same, viz, 186d. They had increased the 
service in the busy hours of the morning with a view to avoiding the 
complaints of overcrowding, and the complaints had ceased to be 
made. Sir Henry then summarised the financial result, as shown 
in the above report. He had been asked why they kept so 
large a sum in hand, but they were aware that the 
Royal Commission on London Traffic was still sitting, and 
until that Commission had reported, and they knew reasonably 
well what views were taken by tbe authorities with regard to the 
provision of such tratlic, they taought it well to leave the amount 
in abeyance. In two years they had practically realised £66,000 
beyond the amount divided, and that amount was in their books, 
and had not been spent or pledged, excepting a sum for Parliamen- 
tary expenses. '[ne adoption of the Thomson-Houston multiple 
unit system had enabled them to overcome the vibration troubles, 
and they were satisned with the change. The Paris railway autho- 
rities, who had been 80 unfortunate had, after inquiry, adopted the 
same principle. The sub-station at Bond Street was nearly 
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completed; it was for the purpose of separating the lift 
from the power circuit, so that if any accident or stop- 
page of the power oocurred, there would still be the means of 
lighting the tunnels from end to end, and taking passengers up and 
down the lifts. The large fan at Shepherd's Bush had effected a 
great improvement in the ventilation, but it was fair to say that 
they did not think it was yet. The matter continued to 
occupy attention, and would be still further improved. 

Lord Kxorrvs seconded the adoption of the report, which was 
carried. Resolutions declaring dividends, re-electing directors and 
auditors were passed, and a vote of thanks closed the meeting. 


St, James's and Pall Mall Electrie Light Co. 


Тнв directors’ report for the year ending December 31st, 1903, to 
be submitted to the meeting on February 9th, reads :— 


The supply has been distributed from the Carnaby Btreet and Mason’s Yard 
stations of this company to a total of 251,468 8-c.». lamps, being an increase of 
21,788 in the past 19 months. For this purpose 0,662,228 units were generated 
at these stations and 1,118,082 units were purchased from the Central Electric 
Supply Co., Ltd. An agreed price, high enough to cover the abnormal cost of 
production during the initial stages of working, has been paid to the Central 
Co. for current supplied. To meet thi extra charge on the year's working, a 
sum of £2,600 bas transferred to net revenue account from the con- 
tingency fund specially provided last year for this purpose. For the informa- 
tion of the shareholders, a copy of the report and accounts for the past year of 
the Central Electric Sopply Co., Ltd., is enclosed. a 


The net profite applicable to dividend on shares for the year 1903 


w we es ar ee a = .. £85,962 6 3 
. Add balance brought forward from 1902 2,792 11 8 
. £88,744 16 11 
Leas interim dividend, paid in August last, for balf-year 

ending June 80th, at rate of 7 per cent. on preference 
shares, 29,500; 10 per cent. on ordinary shares, £10,000 .. 18,500 0 0 


Leaving an amount now $ be dealt with of 


-a ea am — 


The directors propose to divide this amount as follows :-- 


(а) By payment of а dividend at the rate of 7 per cent. on the 
8 shares for the second half-year.. ss T s 
(b) By payment of a dividend on the ordinary shares for the 
second half-year of 78. 6d. per share, and a bonus of 2s. per 
share, making, with the interim dividend paid on August Ist 
last, & total distribution of 144 per cent. for the year . . 19,000 0 0 
(с) Amount to be carried forward .. éd. сез os bs eo. 2,744 16 11 


- £25,244 16 11 


£8,600 0 0 


BTATEMENT OF ELECTRICITY GENERATED, SOLD, &., Year ending December 
Slat, 1 i 


| Quantity utilised. 


Board of Trade 
unita, 


| supply. { lighting. | works. 


1 


| Private | Public ‘Used on Total. 
| 


de ILU — ——— — — — 


Generated, 6,662,228 ! 
Purchased, 772805 emn 145,848 | 122,470 7,140,205 | 640,105 0608 


— 


— — — e — — — eeM — -— 


—— 


Charing Cross and Strand Eleetricity Nupply 
Corporation, Ltd. 


THE annual meeting-was held at 60, St. Martin's Lane, W.O., on Wed- 
nesday last. Mr. W.F. ATE, who moved the adoption of the 
report, which was given in our last issue, said that they might con- 
gratulate themselves on the mads during the past year. 
It had been most satisfactory. In the two distriots, the West End 
and the City, they had added no less than 146,700 8-c.P. lamps. 
Although that was 13,000 less than the figure for 1902, he believed 
that per area no other metropolitan company had bad so large an 
increase in any one year. They bad now a total of 573,044 lamps 
connected with their works. He might point out that such an 
increase could not have been made without ап expenditure of a 
large amount of capital in the City and West End. Tue demands 
of their engineer had seemed at times to be somewhat rapacious, 
but however rapacious they had seemed to be, they had been amply 
justified in every instance where they had been followed. Taking 
the City undertaking, he said that there was still £210,000 which 
remained unproductive, which was represented by the crop which 
they hoped to reap in the general profit from lighting the City. 
Twenty per cent. of the capital expended in the City remained 
unproductive. However, they bad a generating station at Lam- 
beth, and one at Maiden Lane, and one at St. Martin’s Lane. There 
wasa great capacity for further development by the amplification of 
machinery and plant. One instance in which they had incurred 
great capital expenditure, without at present having a corresponding 
increase of revenue, was the case of the trunk main from their 
power station at Bow to the West End area. That trunk main was a 
most important factor in their undertaking, for without it they 
would pot be able to carry on their business, yet it was at present 
used up to only half its capacity. With regard to progress in the 
West End, he gave the following particulars:—The number of 
lamps had been íncreased by 55,326, which exceeded by nearly 
21,000 lamps the number added in the previous year, and brought 
the total up to 335,031 lamps. Speaking of the various districts of 
the West End, he said that Holborn and Bt. Giles was a poor 
district, and there the increase had not been so large as in some 
of the others. There was also a large amount of demolition going 
on, but within the next two or three years, when the rebuilding was 
gradually completed, the increase from that area should be er- 
coedingly „шю. The revenue from sales of current for the 
year was £110,082, an item which showed an apparent shrinkage 
from the previous year, when the amount was £114,358, but the 


. 226,244 16 11 


shrinkage was due to the supply which the West End had been 
obliged to make to the City undertaking. The previous year the 
amount was £8,000 for the supply of energy to the City, and this 
year the purchase of current in bulk by the City amounted to only 
£1,063. Although their progress had been good, still they were not 
satisfied with the result. They hoped that they would bave had а 
larger increase of revenue, and doubtless the main cause for the in- 
crease not being so large was the singular absence of fogs during 1903. 
There had been a great amount of rain, and the rain had apparently 
washed the air clear. However, their affairs were receiving tbe careful 
consideration of the directors, and he had every hope that dnring the 
current year things would be more satisfactory. The item of coal 
was again satisfactory. The proportion consumed per unit of ener 

had gone down. The company, he believed, now held one of the 
best places with regard to the proportion of coal burnt per unit. 
The amount for coal in the accounts stood at £106,823 for the West- 
end undertaking, and £11,696 for the City. The City sold a large 
amount of energy in bulk to the West-end. With regard to rates 
and taxes, they bad gone up; they always did doso. For deprecia- 
tion they had allowed £10,000, which they considered was 
sufficient for the current year. The balance carried to net revenue 
was £39,111, which they were bringing forward, as in the year 1902. 
The balance-sheet showed that they had £200,000 in ordinary shares 
of the Charing Oross and City Electric Co., from which they antici- 
pated a large amount of revenue in the future, perhaps in the year 
1905. The £160,500 5 per cent. debentures was simply a temporary 
matter, merely the cross account of the two companies. The net 
revenue would pay a dividend of 12 per cent. for the half-year, 
which would be at the rate of 10 per cent. for the year, and would 
leave £3,140 to be carried forward to revenue account. If the 
directors had recommended a smaller dividend, the shareholders 
could not have altered it, but i¢ was competont for the share- 
holders to take less than that recommended. The question had 
received the gravest attention of the board and its advisers. They 
had earned a sum sufficient to pay a 10 per cent. dividend, 
but they had been considering whether it would not be better to 
hold a certain amount in hand. The £3,000 was not a large 
amount to carry over. They could not prophesy for the future, but 
there might be contingencies and accidents to provide for. He, 
therefore, would move an amendment for the reduction of the 
dividend by 2 per cent. He thought that they would be well 
advised not to eat all their cake that day, but to save some for the 
present year. The result would be that the £3,140 to be carried 
over would be increased to £10,140. With regard to the Oity under- 
taking, he had suggested last year that the sales for 1903 would 
reach £60,000. They had not reached quite that, but they had 
amounted to £56,000. Looking at the fact that the gross revenue 
{от 1902 was £27,714, he thought that it was none other than a bold 
view that they should double it. If they had had darker days 
they would have done it, and, perhaps, no reduction of dividend 
would have to be made. The total number of lamps now connected 
was 212,113, the increase for the past year having been 91,884 lamps. 
T'ney had paid the whole of the interest on the borrowed money. 
Coal costs were satisfactory. The distributing station in Beech 
Street had been completed, and the machinery was being installed. 
The main to the City was most important, as without it, it would 
bave been impossible to carry out the supply to the theatres; 
which now were required to have two sources of supply. Their 
stations at Bow and Lambeth could now supply those demands. 
In conclusion, he said that he was hopoful that in the future 
the West-end would be even more successful than in the past. 
There wasample room for two companies in the City, as was proved 
by thejr having nearly а quarter of million of lamps, although they 
had been supplying but a short time. It was not necessary at pre- 
sent for the City to set apart anything for depreciation. He paid 
a tribute to the other directors, and to the engineer, Mr. Patchell. 

The motion was seconded by Mr. G. Н. Ввосанлм GLASIRR. 

Mr. ALEXANDER LAUBRIE said that, while disappointed at going 
away a poorer man than he expected he would be, he had pleasure 
in supporting the motion. Would the amount over be carried for- 
ward to the general revenue account ? 

The CHAIRMAN replied that it would, and the report and balance- 
sheet were then adopted. 

A dividend of 44 per cent. on the preference shares, and of 10 
per cent. on the ordinary shares was agreed to, and the retiring 
directors were re-elected ; 1,500 guineas were awarded the directors 
for the past year. | 

The auditors were re-elected. 

A SHAREHOLDER wished to know why so large an amount as 26:2 
per cent. of the output, and 26:94 in the case of the City should 
appear as used on works." 16 gave him no idea as to what was 
lost in distribution. 

The CHarBMAN said that the matter should receive attention of 
the engineers. 

At the conclusion of the meeting ап extraordinary general 
meeting was held, at which the following resolution was passed :— 

That the capital of the company be inoreased by £500,000 by the creation of 


100,000 shares of £6 each, of which 50,000 shall be issued as ordinary shares and 
90,000 as preference shares. 


— — 


Great Northern Piccadilly and Brompton Railway Co. 


THE report for the half-year ended December 31st last, submitted 
at the meeting held yesterday, states that the capital ex- 
penditure during the half-year amounted to £1,175 504. The 
estimate for the current half-year is £900,000. The progress of the 
works during the past half-year has been satisfactory. The Bill 
promoted by the company in the last session of Parliament received 
the Royal Assent on August 11th, 1903. Under this Act further 
capital powers to the extent of £250,000 in shares, with £83,000 
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borrowing powers, ars authorised. The rent due from the Under - 
ground Electric Railways Company of London, Ltd. under the 
terms of the agreement for lease, dated Janusry 13th, 1903, up to 
December 31st, 1903, permits of a dividend at the rate of 4 percent. 
per annum. The dividend declared at the last half-yearly meeting 
covered the period ended August 1st, 1903. The proposed dividend 
will, therefore, be for tbe balance of the year (five months) to 
December 31st last. 


Smithfield Markets Electric Supply Со. 


THE directors’ report for the year 1903, says that the groes profits 
amount to £6,691, an increase of £625, while the gross receipta bave 
increaged by £750. After providing for interest and other charges 
amounting to £2,530, placing & further sum of £2,000 to reserve 
fund and £1,500 to depreciation account, there remains a balance of 
43,1163, including £1,351 brought into the accounts from last year. 
The directore propose to pay a dividend at the rate of 4 per cent. for 
the year, £2,400; and to carry forward £1,763. "The report says:— 


It was considered expedient to adopt a uniform price for the current supplied 
o the shops in the Markets, and this was done in the spring of 1903. This rene- 
tion to the consumers has proved advantageous to the company, the receipts 
from the sale of current having substantially increased, notwithstanding the 
lower average price obtained, It is also satisfactory to note that thecost of pro- 
duction has been again reduced. The new generating set referred to in the 
last report was installed in October last, and. is working satisfactorily. "The 
entire cost of this engine and dynamo has been met without raising further 
capital. Capital account has been credited with the cost of the set replaced. 
The plant and machinery throughout are in good condition, having been fully 
maintained out of revenue. 


r No. of . Total Cross 
Year, consumers, Lamps. revenue. profit. 
21902 371 27,691 £20,565 £6,067 

1903 gr 31,177 21,800 6,601 


Anglo-American Telegraph Со. — The board has 
resolved, after placing £12,000 to credit of the renewal fund for the 
half-year, to recommend th» declaration of the following divi- 
dends:—4A balance dividend of 168. per cent. upon the ordinary 
consolidated stock ; a balance dividend of £1 10e. per cent. upon 
the preferred stock; and a first and final dividend of 2». per cent. 
upon the deferred stock, for the year ending December 31st, 1903. 
There remains а balance of about £1,128 to be carried forwerd. 
These dividends, together with those already paid, will amount to 
£3 1r. per cent. on the ordinary, £6 per cent. on the preferred, and 
2e per cent. on the deferred stock. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following securities to be quoted in the Official 
List: British Columbia Electric Railway Co., Ltd.— Further issue 
of £40,000 Vancouver Power debentures of £1C0 each. . Commercial 
Cable Co.—Further issue of £21,979 sterling 500-year 4 percent. 
debenture stock, redeemable. The Committee has ordered the 
undermentioned to be quoted in the Official List: — London United 
|'ramways8 (1901), Ltd Further issue of 17,5C0 5 per cent. cumu- 
lative preference shares of £10 each, fully paid, Nos. 82,501 to 
100,C 00. 


Prospectus. —The Liverpool Overhead Railway (о. hag 
tbis week been inviting applicatione for 6,000 perpetual preference 
shares (5 per cent) of £10 each at £9 15. The list was to close 
yesterday. The money is needed for constructing the line cor- 
necting the railway with that of the L. and X. Railway at Seafortb, 
und fcr other purposes. 


Waterloo and City Railway Co.—The directors rccom- 
mend a dividend on the ordinary stock at the rate of 3 per cent. 
per annum for the half year ended December 31st last, carrying for- 
ward £355. The dividend at December, 1902, was 3+ per cent. 
per annum. 


М. T. Henleys Telegraph Works Co.—The Right 
Hor. Sir Alfred C. Lyall, G. C. I. E., K. C. B., K.C.S.L, has accepted a 
seat on the board. 


Chelsea Electricity Supply Co.—The directors recom- 
mend a dividend on the ordinary shares at the rate of 7 per cent. 
per annum for the half-year to December 31st, 1003, making a total 
dividend of ..4 percent. for the year 1903, carrying forward about 
£1,100. 


Newcastle District Electric Lighting Со. — The 
directors’ report shows that there has been a large increase in the 
electrical energy supplied during the past year. The gross earn- 
ings for 1903 were £16,330. The directors recommend the usual 
dividend of 5 per cent. for the half-year, making the interim divi- 
dend 34 per cent. for the year, leaving £633 to be carried forward. 


STOCKS AND SHARES. 


Wednesday Evening, 
lo sume extent the opening of a Session in Parliament does inttu- 
eüce Stock Exchange business beneficially as a general rule. 
Whether it will do so this month is more doubtful than usual, but 


dull as these times are, the investment departments score consider- 
ably over the speculative, for whereas the latter hang limp with 
inanition, the investor does make hie presence felt in a slight degree 
amongst the former. Tae Electricity Supply list, for example, 
shows several advances, and the deduction of dividends in other 
directions has left the majority of prices unchanged, this being the 
case especially in regard to telegraph issues. | 


While the Home Railway distributions have made a better show- 
ing on the whole than had been anticipated, the Waterloo and City 
announcement is disappointing. The two previous dividends st the 
rate of 3} per cent. per annum had occasioned reasonable hopes 
that such was to be the general rate in future, and the loss of the 
fraction has come as a surprise. The price of the stock is left 
unaltered at 921, but it is a good deal more nominal than actual. 
City and South London is a point harder upon the chairman's 
speech at the meeting last Tuesday, which was expected to be 
guardedly optimistic, as it turned out to be. The Central London trio 
has not changed. Metropolitan steadied to 88 at the prospect of an 
early completion of the electrificatton, and Districts at 35 are unaltered 
upon a continuance of the former 14 per per cent. dividend for the 
4 per cent. Guaranteed Stock. The Great Northern, Piccadilly and 
Brompton report spcaks of three years as the likely limit of time 
required to finish the railway, and in the meantime the price of the 
shares is 94. East Londons-mark 4; this week, and Great Northern 
and City Preferred are 71. 

Electricity Supply shares, as noted above, are harder in price, and 
the dividends have produced а quiet d« and for the better class 
descriptions. Forecasts of better dividends that were ventured upon 
in these columns a few weeks back have been confirmed in the cases 
of the Brompton, Cheleea, Smithfield and Westminster (os. Rises 
of 1 are credited to the Ordinary shares of the first two. St. James’a 
are 10s. better at 134, while Metropolitans have gained £1 at 184. 
Urban Ordinary ehow a loss of 2s. 61., but South Londons continue 
their rising tendency, and are another 5s. up, at 4. The Metrc- 
politan advance is due to the prospects of a termination to the 
Mary lebone deadlock. Our canny contemporary, Electrical Invest- 
ments, remarks that the Mayor stated Council's opinion has been 
taken," but omits to say what '' Council." 

Edmundson'e have not yet recovered their slight relapse upon 
the new issue of shares, to which reference bas already been made. 
We gather, unofficislly, that the appeal was very successful, 
and that several of the underwriters, who wanted the shares 
for investment, had to be disappointed, because the Edmundson 
shareholders relieved them of the responsibility of taking any of 
the new shares. Charing Cross are a { down upon the very unusual 
step taken at the meeting this (Wednesday) afternoon in resolving 
to pay a less dividend than was recommended in the report. 
Prudence will, of course, approve this step. Not very successful 
was the appeal of the British Electric Traction Co. for its 250, (00 
in Second Debentures. The amount having been underwritten by 
the Electric and General Investment Co., the result makes little 
difference to the Traction undertaking, but it is said that the public 
response to the issue was well under 50 per cent. of the total sum 
offered. The stock is well-enough secured to make it worth acquisi- 
tion if the price should decline to a reasonable discount say if it 
goes between 90 and 95 for the fully-paid acrip. There is a talk 
of agreement among the large holdera not to sell below par. The 
Ordinary shares ate down 4, to 11]. Anglo-Argentine Trams at 5, 
Buenos Ayres and Belgrano Ordinary at 3!, and Calcutta Trams at 
6$ have scarcely varied on the week. London United Debenture 
at 104 is a shade lower. North Metropolitan Tramway shares, 
carrying their dividend at the rate of 4 per cent., keep at 27, 
and the 33 per cent. debentures about 90, the threatened deadlock 
as to the system of traction to be adopted by the London County 
Council in the north of London bing regarded with indifference 
by the market. 

Most of the alterations in the Telegraph list have е" dividend 
markings as their cause. To mention some of those which have not 
been changed in price, there are Direct U.S. Cable, ес 38., both the 
Globe Telegraph and Trust shares, er 2s. and 3s. for the Ordinary 
and Preference respectively, and West African Telegraphs, where 
the deduction is a florin per share. Great Northern Telegraphs 
are still a weak market, displaying a further drop of 10s., which 
leaves them at 24. In the Anglo-Americzn group, the declaration 
of 22. per cent. dividend on the A stock met general expecta. 
tion, and none of the issues have moved. Submarine Cableg Trust are 
a point lower. 

National Telephone varieties keep firm, the only change being 
shown by the First Preference shares, which tare à up at 14% on the 
scarcity of supply. Chili. Telephones at 5 are ec 3s. dividend. 
Henley's fell sharply to 114, and the new Ordinary to ł premium, 
but now that the day for applying for these latter has passed, 
there should be 4 recovery. Tho new Preference shares command 
no premium at present. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
osing Closing Business done 
е! МАМИ, or | Dividends tor the last | Quotations | Qonetions = 
асе, years. an, 2th. Feb, 8rd. EM 
. | 1902. | 1908. Highest Lowest 
67,100 | African Direct Tel 4% Debs. a es „е as | 100 s ix zx 88 —102 98 —102 АР 
Amason Telegraph Co.'s shares, Nos. 1 to 25,000 „„ oe os : 24— 84 z - 

119,700: Do. do, 96 Dens., 08. 1 to 1,950 Red, ee ee ee 100 ee oe ne, TT 70 — 80 E эө 

188,00 | Anglo-American Tee e ә 5. Stock | 618. 60/6 615. 50 — 58 50 — 58 51} : 
8,106,680 Do. до, 6 6% Pref, ce ве ee ee ee Btock 6 % 6 6 % 96 == 97 95 rap 97 964 97 
8,106,580 Do. do. д0. Deferred ve ee ee ee ee Stock 98. 1 z 2s. 74 — 51 ` 77 — ix à 714 

4,000 | СЫН Telephone, Nos, 104,00 . 4 | 5 6 i — 4 M a 

141,0 , 0 4 0 "Sterling 500 year 1 & Deb, Book Red.. „ : 8 82 180 — 01 9123 | 90 
le 0. 4 b. Btock Red, oe ee too „ә еге ee ad A р 
16.000 | Cuba Telegraph .. Р e x e „ es s 10 4 96 69926 ee 7— 8 7— 8 oe 
16000 NE ань Münch Е 44 & 16 — 17 16 — 17 25 e 
в oe ee ae ee oe ee ee sis e 
6,000 Do. до, 10 Cum. Pret. eo ee ee ee 5 * oe ©, 73 — 83 7 — e & * 
80,000 Do. Debs. oe se ee es ee 50 ve oe. ызы £8 —101 % 98 —101 os "ге 
BS | Bee E ios PNE g | [рз | оше | poaa ij | 
g rec e b., within Nos. 1 to 1,900 i: 2. a - — y i: 
4,000,000 | Eastern Telegraph, E oe : as ни №1, о, Red. Btock | 796 1% 119 —124 119 —124 121 1194 
1,966,565 Do. rig Stock ee аә ee 100 ee ee 98 — 91 88 — 91 $84 . 
2,584,645 Do. Mort. Deb. Stock Red, e ee e. | Віск | . » 05 —108 105 —108 107 1034 

B00,000 | Eastern Extension, рее апа China Telegraph s&- 10 7% | 7% . 102— 111 104 – 113 11 107 
830,000 Do. 4 % Deb. Stock Stock ee ee s 106 —100 104 —107 xd 1013 p 
300,000 | Eastern & South ria Tele., 4% Mt. Db., Nos. 1 to 8,000, red .1909 | 100 m oo .. 99 —109 99 —1С2 101 101} 
300000 | Do. ао. E 95 » Hi n 99 —102 99 —102 Е E 
180,297 Globe Telegraph and ee ee oe ee oe ee ae 10 6196 * * zz 81 8 83 В Р 
150,000 | Great Northern Tel bs GC NN E Tr 159, | 193% | .. м 35 23 pA aa E 

е 5 oe oe ee oe те E x е vt 

вал00 |[ Halifax and Bermudas Cable, @% in Mon, MIT Bad.] mo | .. „ | $9 um 93 —101 í 5 

17,000 | Indo-European Telegraph 4a. „ 9 [109 | 193 | .. 88 — 41 88 — 41 к 
160.000: | London Platino Brasilian Telfrapli, r 6 Peu. 4. 2100 S Е .. | 100 —108 100 —103 js 

1,988,898 | National Tel 2 n 5 Sly |5% | в . | 102 —104 102 —104 1083 | 105: 
1906000 | Do. 0, f. Btock > .. uu Hu S | 1 Im" Е — 8l 18 — 81 794 
15,000 Do. do. Cum. 1s$ Pret. ee ee ec ee ee 10 6 6 е n 14 133 — 14i Mom ee 
15,000 Do. do, Cum. 2nd Pref, ee e e ITI 10 6 6 — * € 14 14 TM 15 ыч еге 
8,960,000 Do. do. 69% Non-cum. 8rd. Pref., 1 to 960,000 .. .. 5 b b ee = 6b — 62 57 

000,000! do. Deb. Stock ee ee eo ^ ге Stock 84 84 ee 95 — 97 nm EP 

600,000 Do. 4 96 Deb. Stock Red. T .. | 100 4 4 - 100 —102 100 —102 10 4 

179,818 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid © ul 1 |6 6 р SEN" с. a 

60,000 do. Cum . Pref. [E be 1 ee ee ee 1 — là 1 — là 
100,000 Pelis and European Tel., 4 96 uar, Debs., 1 to 1,000 oe es 190 ee . ee 97 —100 97 —100 ee 

11980 | Renter's. JJ MEM co ae 5 "n 7% 

8,808 | Submarine Cab es Trust ae ae sa ө са .. | Cort, $5 х sė 118 —128 118 —128 

58,000 | United River Plate ‘Telephone | Gam, Bret. f, e| 5 |T|% .. o $ 

$0,003 . um. ° O. 1 to 000 ee „ө ee . TG eo 
179, 947 Do. 90 NI: be. ee : ee ee шы ee Stock oe ee ee 102 —106 102 —10⁵ ee 

15,608 Weet African Telegraph, Shares 10 € 2% А 5 — 6 5 — 6 xd ds e^ 
150,000) | West Coast of om 4% Debe., 1 to 1,600 guar, by Bras, Bub, Tel. 100 XM "AN e’ 95 — 98 95 — 98 ВР - 
207,980 | Western 8 rn ii се 907,990 ee T 10 1 96 3 96 А 114— 123 11$— 19} 12 114 

76,0001 Dobe. End series, 1906 ee ee ee 100 ee ee ee 99 —102 99 —102 oe ee 
409,000 Deb. B tock а ее oe ee ee 100 ee oe е 98 —101 98 — 101 

88,831 Wan ыйлай Pehama Ter rece 006 ee be ee ee ee 10 ee ee se i- i ee 

84,668 Do. do. do. 6 Cum. lst Pret. es ee 10 ee oe oe 6 === 6 — 

4,669 B Do. do. do. 0 Cum. Snd Pref. ee ee 10 oe ее . 4— G- oe 

60,008 Do, do. do. Ü Debs., Nos. 1 to 1,800 ee 190 ee oe е 99 — 99 — 102 ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

230,000 British Aluminium ӯ Oum. Pref. . ee es „„ 10 oe ee e. 4à— 54 44— 54 oe od 
800,0001 Do. do. 5 їй Mort, Deb. Btock Red. ee ee ee Btock ee ee ee — 9L — 91 oe b. 
100,000 British Blectric Traction ee ee eo ee 10 9 % 8 % es 11 11 11 — 11 ul lly, 
100,000 | Do, do. 6 % баш 2 | 10 E : ni- 11 14—11 11 ll 
600,000: Do. do. ем] Dbentore виса Stock os $a 120 — 198 is e 
100,000 British Insulated and Holsby MO е хе саб ge 5 |10% |10% 6 — 6 — 54 
100,000 Do. 6 96 . Pret. ee ee ee 5 ee ee 54— ее 

66,600 Do. do. % Ist Mort. Deb. Red... ee ee ee 100 oe ee 102 —107 102 —107 ee 

80,000 *iBrowett, Lindley & Oo., ee ee ee ee ee ег ae 21 Nil ee igs А ee 

50,000 q . 0. 6 Cum. Pref. ee ee ee 21 6 ee 1 to 1 to 1 oe oe 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. ee - es 2 Nil Nil 1 1 ee 
150,000 Do. do, Non шп бг. e » E 9 8 96 6 % 14— 1 14— 1 oe 
12, 0001 Do. do. Perp. d. Stock [E ee Stock eo ee . 97 —1 97 —100 ee 
195,000 Do. do. Perp. ind Deb. Stock ee ee Stock oe os oe 75 — 80 75 — 80 ee 

86,000 | Callender's Cable Construction m ед ae 6 9096 | 15% : 104 — 11 104 — 114 

40,000 Do. do, do. b 4 Cam ‚ Pret. ee 5 ee ee еә 5— 

90,0003 Do. do. do. 44 X 1st Mort, ‘Deb, Stock Red, Stock T ve w 104 —108 104 —108 

1,860,014 | Central London Railway, Ord. В e e. — „Stock 4 4 4 ф 94 — — 

494,008 Do. do, 4% Pref. Btock.. ee ee ee e. | Stock | 4 4 4 98 —101 98 —101 1013 98 
404,998 do. De e а ee ee ee ee ee Stock 4 4 4 96 91 — 94 91 — 94 94 ee 
1,880,000 City and Sonth London Railway .. .. .. . . | Stock | 3 8} 28 0 49 — 62 50 — 68 61 494 
66,009 | Crompton & Co. Nos. 1to85000 <. = „оз | 5 là— 2 lj— 2 1122 
100,000: | { Do ма 11,000 of 450 ved. to sot 100, and.! | | | 97 —100 97 —100 "M a" 
90,961 | Edison & Swan United Elec. Light, " КА, " shares, 48 8 раја 1 to 99 5 Nil Nil ed 0 — 0 — is ee 
17,189 Do. ” shares, 01 7,199 .. = | Б Nil Nil ec 1— 1 à— if ee 
844,0281 no do: EE e 100 ee ee oe 72 — 77 72 — 77 ee ° 
114100 isse 1 10 iios Btock prone Certs. all pd. и? 6 3 6 9, ee Us = 13 x E: 13 d уы 

© se ee ee ee x . . 

81,0 Do 7 Cum. Pret. 1 to 81,800 „ MET ч a 8 Nae 8 a 

#215004 Porp. Ів} Mort. Ly AER Stock — .. ..| Stock] .. i 97 —100 97 —100 xd : 

95,000 Genere Electric oo. a 06) 6 Prell. e| 0 5% 5925 | . 94— 10 94— 10 ; 

200,000 ort, Deb. ee ee eo ee Stock zn ee 95 — 98 95 — 98 oe ee 
; 86,000 ее ee ee ў b . . rad — ee oe 

48,060 Kort. A Do Stock ee ee Btock ee oe 108 —112 108 ий гү ee ee 
` 00,000 | Indis-Rubber, aie Perske. & orks э sè s 10 10% | 10 925 18 — 19 18 — 19 183 " 
200,000: i ' do. 4 4 in Mori Deb. | 100; | .. | 2. 100 —108 100 —108 В e 

81,600 Liverpool Overhaad Railway, Ord. .. es “Р az s v» 10 14% 14% 45— Б 4 б К? , 

10,000 |t 3 do. Prei. £10 paid .. .. .. ..| 10. A 10 — 10} 10 — 104 ү E 

81,850 Construction Maintenabos 12, 20 20 % E 88 — 86 83 — 86 854 834 
150,000: do. 1 Sura Bas. "Nos, i o 1,500 Red, 1909 | 100 oe s x 100 —103 100 —108 - - 
2,00 Waterloo & Ону Railway, Ord, оо оо ә ө» | 100 8% 88% 34% 91 — 94 91 — 94 уз 


t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


4 From Manchester Share List. 


Bank rate of discount 4 per cent. Gentember Srd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 
| 
Present Btock 


Closing Closing Business done 
Dividends for the 
NAME, or Quotations Quotations week ended 
issue, Share, | 1 three years. Jan. 97th. | Feb. 3rd, Feb. 3rd, 1904. 
t 1901. 1902. | * Highest. Lowest 
100,000 | Blackheath and Greenwich T rrr iae Light, Ord... ө р E^ jas; А 1— 1 || 4— 1 co [ee 
50,000 Do. % P d: rj | là— 1i * | 
100,000 Do. 45 Ist Deb. tock, Prov, Certs, 100 | e |n -uv7 |а т | |e 
20,000 | Brompton & Kensington El c Light Bup., Ord., 1 to 20,000 . .. 5 | | 10 % 10 — 104 | 101— 107 . 
20,000 Do. do. 156 Cum. Pref... 5 [e К 93— 10} 9i— 104 9 Bt i 
250,000 | Central Electric Supply 4 $, Guar. Deb. Stock. i. e cae AB || | | 106 —109 i ores 108} 
60,000 | Charing Cross and Strand Electricity Supply vi АР | 5 б 10 % 3k 10 % | 10 * хх | в#— 9 | — 9 9% 
70,000 Do, do. do. d Cum. Pref, Б PM А ‘ 6 51— 6 A 
40,000 Do. do. “ Оңу Undertaking " саш, Pref. ЭШ ШУ 25 TE к 4 5 4j— 5 418 
40,000 Do, do. m ә 5 ; " < 41— 65 өө, = 4 А 
260,000 Do. do. 4 Yi Deb. Stock Red. es 5% аз” | A00 | 108 —105 108 —105 
44,486 Chelsea Electricity Bupply, Ord. ae d a 5 4 96 4% 54% 6 51— 61 6 by 
150,0001 Do. Deb, Btoc k Red. " Btock 105 —108 105 —108 
70,595 City of London Electric "wc ting, ы 40, 001—110, 506 oe А 10 5 % 5 90 a 101— 10} 101— 104 
40,000 Do. Cum. Pref., 1 to 40 id 10 We 13 — 14 13 — 14 ee 
400,0001 Do. Deb. Stock, Scrip. a at 115) all paid .. s а Я 121 —126 121 —126 
800,000 Do. p 2nd Deb. Stock, v. Certs., all paid .. 100 К TEE 101 —104 101 —104 103 102$ 
40,000 | County of London & imn € Electric. Lighting, Ord. 1—40,000. . 10 4% 4% | К 8— 9 8 — 9 
20,000 Do. 6 % Pref., 40,001 60,000 | 10 | А " 114— 1 llà— 124 * 
400,000 Do. do. 5: Deb Stock A EE M (à vi б $$ is is | 107 —110 107 —110 А ee 
250,000 Do. Фа Deb. stock .. .. Stoxx " ^| 99 —109 99 —102 a 
50,000 | Edmundson’s Blecteic Corporation, Ord. Akaros R $ ms 5 т 114 à 59— 6 51— 6 65, 5i 
80,000 Do. dc. е , Cum. Pre T T > <a bi— 62 — 6} T . 
140,000 Do. do. Ist Mort. Deb: Stock sa | 100 ps i 10: —10 > 103 —106 xd | 1044 i 
121,000 | Kensington and Knightsbridge Electr e, Ora Pe 5 10% |10% v 11 — 12 11 — 12 ‘ 
90,000 do. do. Debenture Stock .. Stock .. .. ee 102 —105 102 —105 . 
110,000 | London Electric Su ly Corporation, Lim ted, Ord. - 3 ge d] s : 1 — 21 19— 9 24 2 
49,840 Do. о. E 6 96 Pre af, | Б .. .. . | b nx 6 55— 6 nie 
50,0001 Do. do. 4 % 1st Mort. Deb. Stock Red | Stock |... | |. | 95 — 98 95 — 93 wi | ЭҢ 
100,000 | Metropolitan Electric Supply, 1 to 9100 000 de 10 6496 D. г | 17 — 18 | 18 — 19 18/7, 11 
11,106 Do. do. 44% Cum. Pret, 1— 71,106, £3 paid b M x pex] р. M |  bàk— 52 а 
220,000 Do, Jd 1st Mort. Deb. 8took ., ..| .. | | od oce ] 108 H8 109 —113 а 
250,0007 Do. Mort. Deb. Stock оре 5 5 T Book |. x sr ENT 95 — 98 95 — 98 "3 | А 
10.8562 | Notting Hill Blestric Lighting А oe See EM. L 5 - ба | 123 — 134 13 — 14 | 13% 
50 000 Do. do 4% F irst Mort. Debs. v - x 1). 7200 sig Y “cs Ән —102 . et . 
40,000 St. Janies' and Full Mall Electric Light, Oru. ка «à А 6 |1445 | 144% 14475 144— 154 144 — 163 oe ө» 
90,000 Do. do. do. 7 96 Pref. 20,081 to 40,080 Б Ф a ба 8— 9 R — 9 T .. 
150,0001 Do. do. do. 84% Deb. Stock Red .. | 100 | .. + E 98 —101 97 —100 98 4 
12,000 e Markets Electric Supply, Ord. gee LAM. GN 5 A 2% | 4% 8ł— 8} 31— 84 3 88 
50,000 | do. 4% Deb. Stock .. . | Stock y: E 85 — 90 85 —90xd | .. Y 
65,000 | South on T енк DM uu. se cuu ды. ee 5 12% dj— 4 | ga— 41 3i : 
B0,000 Urban Electric Supply, m ee ee фе ae b к 8 44— bi 4 5 M" ae 
80,000 Do. do. % Cum. Pret, .. .. .. LI .. | 5 | 4 EE 58 Г d- 5А 413 “+ 
110,000 Westminster * Баррі, 98 25 oe - Фа ‘i 5 E 12 % 134% 124— ” 124 — 134 13 123 
98,141 Do. 6% Cum. Pref. ef “* ee .. | 5 | 6 - — R — Bh 6 “+ 
— to Founders Shares. t Unless — REG all shares are айу paid. 
MARKET QUOTATIONS. Wednesday. February 3rd. 
Latest Week's E ac EE Latest Week's 
CHEMICALS, &c. Price, Inc. or Dec, METALS, &o. (continued), Price, Ine, or Dec, 
a дей, har rad А .. рег су, 5 / T g Copper Sheet - T .. рег ton £78 .. 
а .. ee .. рег cwt, 22/- „+ 9 " ee per ton £73 .. 
а „ Oxalic.. oe А .. рег cwt. 82/- T e " (Electrolytic) Bars .. per ton £63 T 
a „ Zulphurio ee S рег cwt., 5/6 e a it Sheets .. perton £78 e» 
a Ammoniac, Sal +» рег cwt, 42/- e W ” Rod .. per ton £75 
a 3 Muriate (crystal) .. рег ton #83 10 е » » H.C, Wire per lb. "id. . 
. .. per ton £30 f Ebonite Rod ds Se .. per lb. - 8/8 "i 
= Bleaching powder . ot .. per ton £4 10 f Sheet 85 .. per lb. 8/- .. 
a Bisulphide е! Carbon ne S perton £15 +ô n German Silver Wire $5 .. per lb. 1/6 P» 
a Borax. T ee .. per ton £B l ee h Gutta-percha fine . id .. per lb. 8/- ee 
: Benzole — %,) ^" $* .. per gal. Ti- Р h India-rubber, Para fine .. .. per lb. 4/4 to 4/44 inc. 
a ) «+ «+ per gal. 5/6 4 Iron, Charcoal Sheets per ton £18 5 
ч а Copper Sulphate ++ oes «+ рег ton £2] 10 i ,, Pig (Cleveland warrants) per ton 42/64 24d. inc. 
Nitrate e per ton £94 í , Forgings, according to size per ton From £11 ^ 
" „ White Sugar vx .. рет ton £81 T 4 ,, Scrap, heavy .. per ton 47/6 to 50/- oe 
a is "ned Epiri": T $a vc DM S Ра 08 ee „ Wire, galvanised No.8 .. per ton Py 8 : Ai 
a Me per gal, re 
a Naphiha Solvent (90% a 160° C). per gal. 5/6 " g Lead, English Ingot .. .. perton | £11126 } 7/6 deo. 
a Potash, Bichromate, in casks .. per Ib. . T 9 Sheet  .. .. рег ton £18 ee 
a „ Caustic (75/80%).. .. per ton £24 sis m Manganin Wire No. 28 .. per lb. 8/- as 
a Bisulphate ee .. per ton £85 .. Л Mercury per bot. £8 5 m 
a Shellac . .. .. рег ewt. 226 / s. d Mica (in original cases) small .. per Ib. 4d. to 1/6 Š 
a Sulphate of Magnesia oe .. per ton £4 10 ec "Am i, МА medium per lb. 2/6 to 8/9 ee 
a Sulphur, Sublimed Flowers. рег ton £6 10 T a x es „ large .. per lb. 4/- to 7/9 ve 
a " ciii e per ton £5 10 "E p Phosphor Bronze, plaincastings per lb. 1/- to 1/24 * 
a Lum .. per ton £5 T p „ rolled bars & rods per lb. 1/- to 1/8 oe 
a Soda. Caustic (white 109%) .. рег ton £10 15 T p ^ реше per lb. From 1/1 .. 
a „ Crystals .. per ton £8 oe o Platinum. .. і рег 02. £4 à? 
а „  Bichromate, ‘casks. . .. per lb. 24d. es Bilicium Bronze Wire . per lb. 9d. to 11d. ёз 
1 Steel, Magnet, acc’d’ g to desc’ p n per ton £58 ө» 
METALS, &o. Hd so IDEE a. ae "d et 
0 (1 
b Aluminium Z eg in ton lots .. per ton £180 Y g Tin, Block ..  .. «+ per ton i £129 | £1 deo. 
»" in tonlots .. perton £168 . "m Д » Foil .. per lb. 1/6 .. 
Sheet, in ton lots .. per ton £166 T » Wire, Nos. 1 to 16 . per Ib. 1/74 Е: 
* ^ Ваһый'в metal in gots .. рег ton £48 to £190 е p White Anti-friction Metals— | 
с Brass (rolled metal 2" to ыз basis per lb. 7d. T | “White Ant“ brand per ton £42 to £62 - 
„ Tube (brazed) , .. per lb. 9a. T | j Yarns, 2/10s Grey Cotton, on sp'is per lb. | ва. "^ 
с „ (solid drawn)... . per Ib. | 746. T || „ 6lea, Flax. per lb. , 86 
„ Wire, basis.. ee .. per lb. 74d. we | + = „ 8 ply 10 lbs. Russian .. per lb. 471d. oe 
c Copper Tubes (brazed) +s .. per lb. 94d. - j „ 10 lbs. Russian, single .. per lb. 48d. еә 
с „ (solid drawn) . per lb. 97d, ds | j A Ibs. Jute rove perton | #11 e 
y Copper Bars (best selected .. per ton | £73 | T || k Zinc, Sh't (Vieille Montagne bnd.) per ton £24 15 


Quotations _tupplied y Messrs, :—a — G Boor & Co.; b The British Aluminium Co., Lu; e с Thos. Bolton & Вопв., Dey d F. Wiggins & Sons. ; е Frederick 
Co. Ltd & Co.; din-Rabber G.P. and Teleg. Works 


„Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Ltd.; k "Morris ndis Ltd.; m W. T. Glover & Co., Lita. ; п P. Ormiston & Sons; o Johnson, Maney & Co., Ltd. ; A The FOE Bronze 3 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


Miles 


Week | Receipts for | | Week | Receipts for No. Miles 

Locality. | ending | the week. E т Locality. ending | the week. | wks. Tons AO OR ртр 

£ rz 2 ' * i * repe I К 1 Е £* £" 1 

Aberdeen. Jan. 80 | 1,058 «269 | 35 43,049 + 8,268 10 — g Cork .. - . Jan. 28 388 — 8| 4 80 9 | — 
Birmingham ..| » 80| 5.117 | +810} 5 25,544 + 1,694 — |S | Dover „ „ „ BR] SIO (— 81 4 45| 8 |— 

Bournemouth “> » 9 777 — — — — 1 — |« Dublin x „ 29| 48231 | + 915 748 47 + 

Blackburn ate: ey В 747 | + 94 | — | 87,278 + 1,662 — |° East Ham „ 80 681 | +108 | — 8,089 5 + 

Blackpool .. | Dec. 24 | 987 — 18 | — 57,608 — 159 — 8 Glasgow „ 90 | 18,420 1502 85 50,931 + 
i —Fleetw'd | Jan. 80 181 — 19 5 %ї|— 44| "3| — || Halifax (2 weeks) „a 27 | 2,160 | 4283 | 43 | 6, 31$ +1 

„ Lytham „ 28 141 | +196 | 18 1,875 | + 1,296| "| — 8 Huddersfield bow. B LO [ж = — |—|- 
Bolton y Ж „ 81| 1,625 | +107 | 44 | 80,383) + 8,793| 95 | — | Hull „% 90 1,965 | +44 | 44 6,196 | 18 72 
Bradford „ 24 | 9,404 | +544 41 161,242 421,49 45 | — |£ | Ilkeston val’ ufu 110 -|— =- 1 |— 
Brighton „ BL 688 | – 47 | — 39,873 — 71 — 8 | Ipswich 1 WU. 274 —-|— — |T| — 
Bristol А e „ 99| 4574 | 4176 | — — — 28 — |8 Isle of Thanet „„ 980 199 — 33 | 4 52 104 | — 
( Devonport s, 3 462 | 498| 8 1.48 + 288) 5 — | 2 | Leeds s ..| „ 80 4978 | +886 | — 15,154 41 | — 
Dudley Sto'rb'ge i Se TIL | + 98| 8 2,192| + 10? — |t Liverpool А .. „ 28 | 9.557 |+ 668 | 4 1,998 | 108 | — 
C Gateshead „ 22 в1|+95 8 2.602 + 129 10 |+ 3 |5 | London C. C. ..| „ B0| 8,818 |+ 782 | 484 76,5 7| 89% | — 
gor nike Pt, Gisgw| „„ 22| 453 | + 95 8 1.466 + 174| 7$ — | о Nanchester ..| 4, 80 | 10,8035 |+ 2632 | — + 273,675, T2 | — 
Hartlepool * 6 aE 948 | + 61, 8 773 + 108 +2 |2 Newaeastle. val: 44 MU ,006 | 4444 | — — 17 — 
É Middleton ..| „ 22] 9571 | + 80 8 146 — 7 — 3 Portsmouth. „ 80| 1,287 | + 10 | — 4,692 143 — 
Oldham Ashton ». _ 479 |— 18| 8 1,511 — 181| 8 | — | | Salford .. „ 95| 8,705 | +884 | — 46,373 80 | — 
© Potteries .. „ 93 | 1592 | +112 | 8 4,863 | + 183 | 283 — |&|Shefüelld .. „ 17| 4,149 | 441 | 8 1 31g |+4 
& Southport . . » 22 231 | + 47| 8 730 T 67| 5%|— 7 Southampton ..| Dee, 17 84 | + 17 | — — 
South Staffs. „ 21 601 | + 07| 8 2.164 + 122 214 | —4 Southend-on-Sea .. Jan. 27 182 | + 15 | 43 — 
Swansea (е: 8 426 | + 29 | 8 1,897 — 1 -- 2. Sunderland .. e| „ SL | 1,072 | + 58 | 44 +8 
2 Wolverhampton. , 22 823 ＋ 22 8 874 | — 28 | 10# |+8 8 Tyneside .. ..| „ 27 212 | + 60 4 + 48 
M Yorks. Wool Dist.) „ 22 516 | ^— | 8 1,609 — 6 | — |$ Wolverhampton „ 81 896 | + 10| — — 
| Miscellaneous a we) LS — 8 8,151 — — — |, | Cen. London Rly. „ 90, 6992 | — 19 | 5 — 
Burnley  .. „ 30| 808 | +154 | — — — 1 — City & 8. Lon. Rly.| „, 81 8958 | — 67| 5 — 
Burton-on-Trent .. » Bl 282 — | 26 9,198 — — Dublin—Lucan Rly| „ 81 fi ittz bý — 
Cardiff „ 28 1,779 | 4294 | — 64,183 721,640 1 | — L'pool Overh’d Rly. „ 81 1.505 ES 
Chatham & District » 28 471 | + 87 4 1, +o 421711868! — Mersey.R os 80 1,440 | +874) 4 = 
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. APPLICATION OF SINGLE-PHASE 
ALTERNATING CURRENT FOR TRACTION 
AND RAILWAY SERVICE.* BE 


Ву B. С. LAMME. 


(Concluded from page 197.) 


Іт is surprising tbat во many аге so imbued with the ides of a high 
power-factor that they are even willing to obtain it by increasing 
the losses in the apparatas, thus in reality increasing the load on 
the system. А high power-factor obtained by rheostatic control 
would represent no more advantageous condition than the use of 
resistance in series with an induction motor, when running, to 
increase its power-factor. If a permanent resistance be connected 
in parallel with an induction motor, it will not increase the power- 
factor of the motor itself, although any measuremente of the input 
to the motor and resistance will show а higher power factor t 
that of the inotor itself; but anyone can readily see the absurdity of 
this combination, although it does raise the power-factor. The use 
о? resistance in series with а motor in order to give higher power- 
factor at starting would represent & similar absurdity, although it 
would not be as evident on the face of it. 

Leaving out the question of power-factor, the rheostatic method 
of starting and controlling the motor will, in certain instances, 
possess advantages over other methods, especially where the loses iu 
the rheostat will average but & small part of the total power ex- 
peaded over a given period. This method of operation should not 
necessarily be abandoned in all cases, simply because voltage con- 
trol can be obtained. 

The next point, and one which is of considerable interest to the 
electrical fraternity at large, is the question of commutation in the 
commutator type of single-phase alvernating current motor. In the 
early times in the electrical business 16 was diecovered that there 
were many things that could not be done with alternating current, 
and among these was the commutation of alternating current with- 
out excessive sparking. This opinion has become so well estab- 
lished that at the present time many engineers are very doubtful 
of this point. This opinion is based principally upon experiments 
in commutation of alternating current, mostly made many years 
ago, and not upon the theory of commutation iteelf. In many cases 
it was considered that the alternating current had some mysterious 
property which caused sparking when attempts were made to com- 
mutate it. - 

If we go back to the early periods we also find many things which 
could not be done with direct current, but which are done at the 
present time. I well remember the time—about 13 years ago— 
when I was informed by & number of the leading engineers of that 
time, that it was useless to consider the construction of slotted 
armatures for railway generators of the then gigantio size of 200 Kw. 
At that time the Westinghouse Co. had а sailway armature of this 
size almost completed, and this advice was very discouraging. But 
as the armature was so nearly ready to test, it was decided to 


Јан. 4 5 6 7 811121314151819202122252627 2829 assemble the machine and find out how badly it would work. The 
si DIET T result of the teste was such that the Westinghouse Co. immediately 
139 L3 eee Bi H abandoned the surface-wound type of direct-current armature in 
138 E E EINE favour of the slotted type. Other companies probably had similar 
137 THREE И experiences, for the slotted type ís now almost universally used. 
136 EISE aub a The above is merely given as an illustration that iu direct-current 
135 1 a apparatus many early opinions have been abandoned. If one of the 
134 SSSR ER 200-н.р. New York Subway motors had been attempted 10 or 12 
133 N INLAT years ago, conciusions undoubtedly would have been drawn by many 
sA «8 ГА 
NC пБ Ni i engineers, showing the absurdity of attempting to make high-class 
132 NACL N motors of this size. 

131 - E Zr In the same way advances in the art have led to а more complete 
130 223228 understanding of the underlying principles of commutation among 
129 E ZH 32 those interested in the design of commutating apparatus, although 
128 E 6 such knowledge, except in a general form, is limited to a small 
127 E number of engineers. Very few of all those who handle modern 
a direct-current generators or motors, really know why their machines 
126 ЕЕЕ commutate во much better than some of much older designs which 

125 were apparently built on the same lines. 
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Motor designers with a wide experience in the problem of сош- 
mutation are now awakening to the fact that the commutation of 
alternating current does not furnish а set of new aud mysterious 
phenomena, but that the laws which apply to direct-current com- 
mutation also apply to alternating-current commutation, and that 
the problem is principally one of degree. If a continuous current of 
x amperes have its direction reversed in a coil without sparking as 
the coil passes under the brusn, then there should be no difficulty in 
reversing this current if it varies periodically from x amperea to 
zero and up to x amperes again. The trouble is that when opinions 
on commutation of alternating current were originally formed it was 
not known how to commutate the current of x amperes. 

The principal difficulty in commutation of alternating-current 
motors has been the presence of local secondary currente in the coils 
short-circuited by the brushes, such currents being due to pulsating 
or alternating magnetism through the short.circuited coils. Various 
arrangements have been test«d at different times for lessening the 
effect of these secondary currents. Such motors are usually built 
with а comparatively large number of commutator bars, with а very 
small number of armature turns per bar, to lessen the effect in the 
short-circuited coil. Very narrow brushes have been tried in order 
that the period of ghort circuit may be lessened, and two or more 
parallel windings forming the so-called sandwich " type have been 
tried. These windings lie side by side on the core, but are practically 
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independent of each other and connect to alternate commutator bars, 
or to every third bar, &c., dépendent upon whether two or three 
parallel seta are used. With two of such Hel windings on a 
core, a commutator brush of a width slightly less than one bar could 
be so placed that it would never short-circuit a ooil of either 
winding. In this case the brash passes from one winding to the 
next, and breaks connection with the first winding before passing 
to the next bar of the first winding. With this arrangement the 
short-circuiting of the coils would be diminished, but the type of 
winding is one which we do not consider eatisfactory for railway 
motors. We consider that this is simply transforming the trouble 
due to the short-circuited coil to another trouble which would in 
the end be just as serious—viz., the tendency of such windings 
to produce blackening and pitting of the commutator bars. 
Such an arrangement would require very thin brushes if but two 
parallel windings were used, while with three parallel windings 
the brush could have a thickness corresponding to two commutator 
bars. 

A number of other devices have been tested at various times by 
different experimenters, but these are attempts to cure an existing 
difficulty rather than to lessen or eliminate the cause of the 
difficulty. | 

Within the past year or two there has been a great áwakening to 
the possibilities of this problem, with the consequence that there is 
now а world-wide appreciation of the field of operation for com- 
mutator types of single-phase motors which will accomplish results 
not hitherto attainable. Single-phase motors having good com- 
mutating properties are now on the market in this country for the 
commercial frequency of 25 cycles per second. Higher frequency 
motors could probably be built with reasonably good results, but as 
25 cycles has become a commercial frequency in this country, it is 
prabable that this will become the standard for traction service for 
single-phase motors. 

A single-phase motor having series characteristics having been 
obtained, it is at once evident that it opens up various methods of 
control hitherto not utilised in railway service. Having the motor 
which can be controlled in speed by variations in the voltage 
supplied to it, then voltage control can at onc3 be obtained due to 
well-known properties of alternating-carrent transformers. Such 
methods of control are dependent проп the use of alternating 
current, and have not been applied in railway apparatus heretofore, 
because there was no suitable motor on the market. 

Many forms of apparatus for varying the voltage on alternating 
current circuits have been known and used, and most of these 


devices permit voltage variations with comparatively small loss in 


power. Therefore, with an alternating motor with the series 
characteristics, it is at once evident tbat we can obtain а traction 
system in which the power expended is practically proportional to 
the work done, and therefore the least power will be consumed at 
starting and at low speeds. This is an ideal condition for railway 
service, but has not been permissible with the direct-current system, 
except by great complication. 

There are a number of ways in which the various single-phase 
commutator type of motors can be controlledin speed. With the 
straight series type, the voltage applied to the terminals can be 
varied, the field windings can be varied, commutated, &c., or the 
relative values of armature and field strength may be varied. Also 
with certain designs of motor, exciting brushes may be placed on the 
commutator, as we have indicated before, and the voltage applied 
to these brushes may be varied. All these methods may be used 
also with the transformer types of motors. 

Also by shifting tbe polarity of the fields to one side or the other 
ofthe normal position, the speed can be affected to a greater or less 
degree, and similar results can be obtained by shifting the armature 
brushes. The latter method we do not consider a suitable one for 
traction motors. Aleo series-parallel control can be used, if desired, 
just as on direct-current motors, and rheostatic control can also 
be used. These two methods have practically the same effect on 
economy as is found with direct-current motors with these methods 
of control. 

Single-phsse motors of all types, in common with polyphase in- 
duction motors, have one feature which is not shared by direct- 
current motors—viz., there is an active voltage between the field 
turns. The alternating magnetic flux through the field of the 
alternating motor generates an E.M.F. in the field windings, just 
ав in the case of an alternating-current transformer. In the direct- 
current motor the only voltage in the field coils is that represented 
by the current flowing against the resistance of the windings. 
Therefore, in a direct-current motor a short-circuit can occur 
between one or more turns of the field coil without disastrous 
effecta on the motor. Those who bave had a wider experience in 
the operation of electric railways, and are familiar with the 
extremely high temperatures momentarily obtained under certain 
conditions, will appreciate the importance of this feature of the 
direct-current motor. If direct-current motors were so designed 
that short circuit between two turns due to overheating or other 
conditions would disable the motor во that it could not be operated, 
then it would be necessary to very coneiderably increase the 
dimensions of such apparatus in order to get emergency capacity. 
It will at once be appreciated that the alternating-current motor, 
with an active voltage between field turns, must be designed to 
stand heavy overl ads without danger of short circuits between 
field turn; Therefore, either these motors must be designed with 
more margin of temperature than in direct-current practice, or 
the windings used must be such as will permit of more insulation 
between turns than is used in direct-current practice. If such 
motors are wound for voltages corresponding to direct-current 
railway practice, then there is greater danger from short circuits in 
the field than with direct-current motors, and if the motors are 
wound for comparatively high voltages—eay, 3,000 volte, for 
instance—then the danger from this source is very considerably 


increased, for in а 3,000-volt motor а large number of comparatively 
small wires must be used in each coil, and these must be well 
insulated from each other and tbe entire winding must be well 
insulated from ground. Experience with alternating-current high- 
voltage stationary motors has shown that such motors are not 
nearly as safe as those wound for 200 or 400 volte, and we believe 
that for motors under a car, subjected to the extreme variations of 
traction service, the danger from short circuits and grounds will be 
very much greater than in the case of stationary motors. If such 
traction motors are wound for low voltages, say, 200 volte, approxi- 


- mately, then heavy conductors and bat а very small number of turns 


will be necessary on the field, and ea-^h'conductor:can?be separately 
insulated both from other conductors and from the ground 

Therefore, the alternating current permits the use of low-voltage 
motors, with the consequent advantageous construction of field coils 
where the conditions of operation in direct current practiceiprevent 
the use of any lower voltage than that supplied by the line. Troubles 
from oil and dirt, such ав frequently occur with direct-current motore, 
will become of great importance in alternating-current railway motors 
wound for very high voltages. We believe that, except for very 
special cases, it will be found safer to step down the voltage on the 
car by a transformer, thus supplying the motors with low voltage 
from the secondary circuit, rather than to wind each motor so that it 
becomes а trausformer subjected directly to the high voltage of the 
system. In cross-country work, where high voltage would preferably 
be used, the step-down transformer method also furnishes additional 
protection from lightniog, ав it is well known that it is easier to 
insulate one transformer from lightning than to insulate two or four 
motors. The question of safety to the passengers and apparatus in 
the car also should be considered in this matter. 

А large number of estimates have been made comparing the 
general performance, cost, &c., of equipping roads with single-phase 
alternating-current motors instead of direct-curtent motors, supplied 
from rotary converter sub-stations. In all these cases the advantage 
has appeared decidedly in favour of single-phase, except in a small 
nümber of cases where some small limiting condition was placed 
upon the alternating-current system. If the starte are very infre- 
quent aod the running periods long, then the gain in efficiency by 
elimination of the rheostatic losses at start may be more than com- 
pensated for by the slightly lower efficiency of the motors them- 
selves. Where such conditions apply, generally high trolley volt - 
age will be used, and there will be enough gain in efficiency in the 
transmission and distributing to more than balance the loss in the 
equipment. Furthermore, the elimination of the rotary converters 
will furnish a still further gain in efficiency. In estimates made up 
to the present time, we have, in practically all cases, found higher 
total efficiency for tbe single-phase railway than for the direct- 
current railway with sub-stations. In cross-country work the gain in 
the transmission and distributing system and the rotary converters 
compensate for other losses. In city work where starts are very 
frequent and low speeds necessary at times, the gain by elimination 
of the rheostatic control has appeared as a very important item in 
the efficiency. 

It thus appears that, while suburban work was once thought to be 
the most important field for the single-phase railway, it has now 
become evident that city work, where traffic is very congested in 
parts of the system, will prove to be one of the best fields for this 
system. Of course, it is recognised that for heavy railroad service, 
where all kinds of speeds should be obtained economically, the 
single-phase railway system will undoubtedly show to great advan- 
tege compared with any known direct-current system. But as con- 
siderable time will be required to equip any railroad service, it is 
probable that the single-phase railway system will be well tried out 
before there is a good opportunity to give it a thorough trial for 
heavy work. There is no difficulty in designing single-phase motors 
for sizes up to 300 н.р. or larger, and of sufficiently small dimensione 
to be used with a single reduction gear on locomotives. There is 
also no difficulty in designing regulating devices for controlling the 
power of euch motors. For example, а 600-xw. induction regulator 
manufactured by the General Electric Co. has been in commercial 
operation at Niagara Falls for many years, and & regulator of this 
capacity would be sufficient to control a 2,400-н P. locomotive. The 
induction regulator farnishes an ideal method for locomotive con- 
trol, as the voltage supplied to the motors can be varied over a wide 
range without making or breakiag the circuit. i 

In conclusion, we would say that the subject of the commutator 
type of motor is now being thoroughly studied by engineers in all 
the principal manufacturing companies in the world, and there їз no 
longer any question that such motors can be built successfully for 
commercial service. When it is once shown that such motors are 
feasible and that, therefore, a new field of development is opened, 
there is immediately a willingness on the part of most of the manu- 
facturing concerns to undertake, the perfection of such apparatus. 
What is needed in any line of development is a promise of success, 
and it may be taken as true that success will then be obtained. 


AMERICAN CENTRAL ELECTRIC LIGHT 
AND POWER STATIONS. 


AN interesting report on the above has been issued by the United 
States Government Department of Commerce and Labour. It 
forms a striking testimony both to American electrical enterprise and 
to the accessibility which is evidently a feature of American private 
enterprise in contradistinction to British. From the report we gather 
that in 1902 the commercial use of electricity for light and power 
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purposes had extended over some 23 years, and as an instance of its 
popularity, may be quoted the fact that of 1,892 places having а 
population of 2,500 and over, 1,511 had one or more central sta- 
tions, and 1,960 places having a smaller population (i. c., less than 
2,500) were in а similar bappy position. 

These returns, in common with the Continental ones, exhibit in 
a marked degree the deficiencies of the smaller English communi- 
ties in the matter of efficient lighting and power facilities ; in fact, 
the communities of under 2,500 population in Great Britain pos- 
sessing such facilities, are probably less than a dozen. No doubt the 
American figures largely result from the practice of interurban rail- 
ways in distributing from their sub-stations. 

According to the report there were (in 1902) 252 electric railway 
companies supplying energy for lighting and power purposes, and if 
their available returns are included, it appears that the tota] number 
of central stations was 3,738 ; the total income from sale of energy, 
$90,458,420; number of arc lamps, 419,561; and of incandescent 
lamps, 19,636,729. ° 

xclusive of the railway returns, the figures were 2,805 private 
tions, and 815 municipal stations, with earnings of $77,349,749 
and $6,836,856 ; arc lamps, 334,903 and 50,795 respectively ; and 
incandescent lamp connections, 16,616,593 and 1,577,451 re- 
spectively ; these figures being given in detail in the ELEcTRICAL 
Review, September 4th, 1903. 

Although, in point of magnitude, the private enterprises far 
outweigh the municipal ones, yet the latter appear to be making 
steady progress, and now amount to 22:5 per cent. of the total 
number. By comparison the gas industry does not appear 
to have made much headway, taking into account the fact that it 
dates from the year 1806. In 1900, there were some 877 gas plants 
in operation, and their income amounted to some 10 million 
dollars less than that of the electrical plants. 

From the report, it appears that the wide-spread adoption of 
electric lighting among the amaller towns, accounts for the central 
electrical stations being so far ahead of gas installations 
numerically. a 

Ia fact, 75 per cent. of the electrical stations are in places having 
lees than 5,000 inhabitants, as compared with 22:8 per cent. in the 
case of gas plants. It is alto worthy of notice that 1,463 electricity 
etations are operated in conjunction with gas, water or other works, 


a feature which is practically absent from English practice. In the 


matter of classifying plants some difficulty appears to have been 
experienced. The general rule followed was to classify aa isolated 
plabts all those which were operated as an adjunct to some other 
business for which they supplied energy for lighting and power, 
and only received incidental income from the sale of current. 

It is estimated that 45,000 to 50,000 sach plants are in operation 
in the United States. 

The private and municipal stations classified according to their 
different businesses were as follows :— 


PRIVATE AND MUNICIPAL STATIONS CLASSIFIED ACCORDING TO 
CHARACTER OF SERVICE: 1902. 


Character of service. Total, | Private | Municipal 
———— ——— E LU qr Er 
Arc lighting :— | | 

Commercial or other private 2.020 | 1,667 | 353 

Publio .. .. . a | 2,522 | 1,810 712 
Incandescent lighting :— | | 

Commercial or other private. 3,484 2,752 732 

Public НТ 5 vr 2,491 1,859 602 
Motor power :— | 

Stationary T 1093 | 975 118 

Electric rail vag 159 | 167 2 
All other... hs coe „* 161 | 152 9 


The cities of New York, Chicage, St. Louis, Boston, Philadelphia 
and Baltimore possess power plants with a н.р. of 261,640, and 
17,609 miles of mains and feeders, 

The tables dealing with the financial side of the industry are the 
least satisfactory portion of the report. The total capital stock and 
funded debt issued amounted to 627 million dollars, and of this 
amount 373 millions represent capital stock. Of the latter, 6:4 per 
cent. is preferred stock, and the remainder ordinary. 

The common stock, on which idividends were paid, amounted to 
36 cent. of the total issued, the dividends averaging 4 per cent. 

f the preferred stock, 51 per cent. of the amount issued paid 
dividends, the average rate being 5:2 per cent., and 223 millions of 
common and 12 millions preferred stock paid no dividends at all. 

Only 589 companies reported paying dividends on either common 
or preferred stocka, and only 13 paid such dividends on both classes 
of stock. 

Of the 2,049 incorporated companies, 795 paid interest on their 
bonded indebtedness, with an average rate of interest of 48 per 
cent. Of 656 municipal stations reporting an issue of bonds, 635 
paid interest, with an average of 4°5 per cent. on all bonds paying 
interest. : 

In the matter of income, it is interesting to note that incandescent 
lighting is a much more important source of income than arc light- 
ing, these yielding 52 and 28 per cent. respectively of the income of 
stations opersted under private ownership, but for municipal 
plants the two sources of income are of equal importance, being 
48 per cent. of the total in each case. The private stations earn 
18 per cent. of their income from miscellaneous electric supply, as 
compared with about 3 per cent. in the case of municipal stations. 

These latter figures indicate a state of affairs nearly opposite to 
fhose existing here, as the pioneers of motor supply in Great 
Britain were the municipalities. 


The proportion which the different items form of the total 
working expenses will be gathered from the following table:— 


PEROENTAGE THAT EACH ITEM or ExPENSE 18 OF TOTAL, PRIVATE 
AND MomiorpaL Stations: 1902. 


——— M —M НЫ ОЁ: ——— ee 


| 

' Private Municipal 

| Total. | „tions. stations. 
t 


Items. 


——ä— — ꝓäàœãGàã⁴ —⁊ —ͤ — — — M 


Total ... 


Г | 
© vis 2909 100:0 | 1000 


Balaries and wages өз е 99 | 303, 299 | 358 

Supplies, materials and fuel .., 837! 326 | 462 

Rents, taxes, insurance and miecellaneous | 175, 182 | 8'4 
ТУ Jen 96 
: i" | 


Interest on bonds ... Sus 18 5 | 19 3 


The particulars relating to the varieties of fuel in use are in 
striking contrast to the almost universal use of coal over here. 

Coal, crude petroleum, natural gas, artificial gas and sundry fuels 
all figure in the table. Coal, of course, holds the first place with 
over 80 per cent. of the total fuel costs, but crude petroleum, with 
а percentage of 7 per cent. in the case of private concerns, gives 
evidence of either greater appreciation or better facilities for 
obtaining this form of fuel than obtain here. 

The report contains many interesting details of wages and 
employés. | 

Of the total number employed, 51 per cent. earn from $1.50 to 
$2.24 per day. 

More than one-half of the engineers receive from $1.50 to $2 49 
per day, and more than half the firemen from $1.50 to $2 24 per 
day. 

The great majority of dynamo and switchboard attendants earn 
from $1 to $2.75 per day. 

The percentages given indicate that higher rates of pay are 
earned in the private stations than in those under municipal control. 

For instance, 56 per cent. of all wage earners in private stations 
receive $2, or over, per day, compared with 41 per cent. in the 
municipal stations, and 15 per cent. of private station employés 
earn $2 50 to 82.99 per day, compared with only 9 per cent. in the 
case of municipal stations. | 

Tbese figures may only be representative of the greater magnitude 
of the undertakings conducted by private enterprise in the Btates. 

In connection with the details of the equipments are a number of 
tables; the particulars of the feeding and distributing networks 
show tbat 125,000 miles of main and feeder wires are in use. 

However, of this amount, the underground circuits measure only 
8,124 miles, or 64 per cent. of the total, and it will be generally 
conceded that this almost universal adoption of overhead trane- 
mission constitutes the great difference between American and 


' British. practice, and at the same time, its comparatively rare 


adoption over here, whether due to real or to imaginary restrictions, 
has been one of the greatest deterrents to our electrical develop- 
ment. 

Included in the above totals are some 200 miles of electric rail- 
way cables, owned by the supply authorities. Of the total m P. 
5 in central stations, 78 per cent. represents steam engines 
and 22 per cent, water-wheels and sundry. 

In connection with the steam’ plant, it appears that 197 engines of 
over 1,000 H.P. are employed in private stations, and with the 
exception of 16, all the engines in use by municipal stations are 
of 500 н.р. or under, amounting to 91 per cent. of the total. 

The total number of engines in use is 5,930, with a horse-power of 
1,379,941. 

In addition to the above, 165 gas engines, of 12,181 H.P, and 
365 auxiliary steam engines of 14,454 H. P., are in use. 

There are some 1,390 water-wheels in operation, having a horse- 
power of 438,472, and 85 per cent. of the number are wheels of 
500 m P. or under. 

Only 8 per cent. of the wheels have a capacity of.1,000 нр. or 
over, but their horse-power forms 47 per cent. of the total for all 
water-wheels. 

The different classes of plant employed will be gathered from the 
following table :— 


~DynamMos.—PRIVATE AND MUNICIPAL STATIONS, AND PERCENTASE 
BACH CLASS 18 OF Total: 1902. 


| | © In. 
Varieiv асве: otal. | Private ' Municipal iir muni- 
y ynamo Total stations. | statione. 5 ссе 
— —— — 
Total N : 
Number - 12,484 10,662 1,822 | 85 495| 14 695 
Horse-power . [1,624,980 (1,472,996 | 151,984 | 906%] 94% 
Direct current, con- 
stant voltage— | 
Number 3,823 3,405 418 | 89:195| 10:9 
Horse-power... | 442,446 | 418,913 23,533 947% 53 
Direct current, con- 
stant am perage— 
Number m 3,539 2,957 582 | 836 164 
Horse-power... | 195,531 | 157,768 | 37,763 | 807 | 193 
Alternating and 
polyphase cur- 
rent— 
Number 285 5,122 4,300 822 | 840 16:0 
Horse-power... | 987,003 | 896,315 90,688 | 908 9:2 


| | 


* 
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The alternating and polyphase generators form the largest pro- 
portion of all dynamos installed, and both the total borse - power and 
individual horse-power of this class of plant are far greater than 
those of the direct current ty pe. 

In addition to the previously-mentioned plant, station equip- 
ments include 193 boosters of 18,000 H. p., 132 rotaries of 64,000 H. P. 
capacity, and 6,881 storage battery cells, with a rated capacity of 
16,355 n P. | 

Sub-station equipments embra^e 8,388 storage battery cells of 
25 284 rated E. P., 2 525 transfc1mers ot 420,€67 E. p., 163 rotaries of 
85,556 K P., aud 135 motor-generators and boosters of 140 н.р. 

In addition to the transformers mentioned above, 207,151 are 
installed on coasumers' premises, heving a total horse-power of 
922,774, and making an aggregate of 1,341,441 нр. of trans- 
formers. 5 | 

Meters on consumers’ premises are given as 575,004 mechanical 
and 7,685 chemical. 

In regard to output, the report discloses a state of affairs totally 
at variance with British practice, as it appears that in the majority 
of stati ns no record is kept of this item, and we may, therefore, 
conclude that works costs do not as а rule trouble American central 
station engineers. 

We are glad to tbink thet our own engineers have for many years 
appreciated the great value of accurate records of station working 
asa means of determining the practical efficiency both of the staff 
and of the plant. The outputs given in the report are largely 
estimated from the voltage aud amperage of the machines, with 
reference to the hours of operation, and total for tbe year 
2,453,502 652 Kw.-hours, and as the total dynamo capacity is about 
1,200 000 K w., it would appear that tbe plant is fully used for about 
6 hours daily, or 25 per cent. of its possible output, a figure 
indicating a yreat improvement on the conditions obtaining in 
England. 


Ic further appears that the earnings per xw.-hour are not quite- 


4 cents, or allowing for 50 per cent. distribution losses, as suggested 
in the report, tbe yield would be from 7 to 8 cents per unit, a higher 
average than obtains over here. 

Arc lighting is in a much more developed condition in the States 


tban bere, the total number of lamps employed amounting to 385,698. 


Воше 174,000 are classed as private, and 211,725 as publio lamps. 

For private purposes the enclosed type of lamp outnumbers tbe 
open type by about three to one, but for public purposes the open 
ty pe has the advantage by two to one. Direct-current lamps far 
vutaumber the alternating type. In addition to the above lampe, 
the street railways operating ligbti g plante, report 33,863 arca. 

The average annual income tor different classes of arc lamp is given 
as :—Private stations, for commercial use, $19 ; fur oublic lighting, 
$83. Municipal stations, for commercial use, $11; for public 
lighting, $70. These amounts compare very favourably with the 
cheapest arc lighting over here. The statistics as to incandescent 
ligbtiog do not call for much comment; we gather that the general 
introduction of шеб re is considered to bave rendered unnecessary 
the recording of the number of lamps in circuit, and the resulte 
are, therefore, only approximate: also that meters are in use by 
practically all stations, for at least a part of their output, the other 
part being supplied on rates based on the number of lamps and 
Н P. of motors connected. These particulars throw ап interesting 
sidelight on American methods of conducting thé commercial 
department of the ceutral station. 

Motors connected up to private plante, equal 99,000, of 620,000 
H.P., and to municipal plants, 1,962, with a capacity of 5,403 R. P. 
These figures ag zin are only ap proximate, and по data as to cost uf 
energy are given. 

The number of railway motor-cars served was 2,379, and all but 
nine were reported by private stations.. 

The statistics, as a whole, reveal the greater enterprise of Ameri- 
can engineers, aided, no doubt, by freedom from restrictive legisla- 
tion, and the adoption of constractional methods quite inadmissible 
in this country; but they also reveal considerable shortcomings in 
the chief engineer's departments, where such items as works costs, 
lamp aud motor connections and station data, are evidently not 
appreciated at their true worth. 


THE GERMAN ELÉCTRICAL INDUSTRY. 


THE past year has been a period of amalgamations in the electrical 
indusury, and the New Year has opened with the prospect of further 
fusions taking place at no distant date. A considerable amount of 
activity prevails in the heavy branches, but prices are low and not 
very remunerative. | 
Siemens. § Halske Co.—After speeches had been delivered by 
Herr Spiecker and Herr Wilhelm von Siemens, the family circle of 
12 sbarebolders who were present at tae annual meeting which was 
held in Berlin on December 29th, approved the report and accounts 
fot the year 1902.3, and sanctioned the amalgamation of the com- 
pany's heavy electrical engineering branch in Austria with that of 
the Austrian Schuckert Co. under the title of the Austrian Siemens- 
Schuckert Works Co., witn a capital of £720,000. The report 
stated tbat the improvement in trade bad continued and manifested 
iteelf in the receipt of considerably larger orders, but tbe prices left 
much to be desired. With regard to the high-speed experiments on 
the Marienfeld-Zossen military railway, the recent trials had shown 
that with certain precautions a speed of 125 miles an hour could be 
attained, and that electrical power, amounting to some thousands of 
horse-power, could be safely transmitted, free of interruption, to 


cars travelling at such a high speed. The accounts for the past two 
years may be summarised as follows :— 


1902-3. 1901-2. 
Gross profits. $us © S . . £407,748 £386,808 
Working expenses, interest and depreciation 186,051 197,526 
Net profite A iss m - 221697 189 282 
Dividend ийй. 4, ARS Um «d ee 595 4% 


It will be remembered that the Siemens & Haleke Co. nearly а 
year ago transferred to the Siemens-Scbuckert Works Co. its dynamo 
works at Charlottenburg, the Westend cable factory, the lighting 
and power departments, and the electric railway branch. The 
transfer took place on April 1st, 1903, and from a report of the 


amalgamated company for the tirst four months’ operations, it 


appears ttat considerable activity prevailed during that period. In 
addition to the value of the orders received being much larger 
than under independent working, special success attended the recent 
introduction of electric winding engines for main shafts on the 
Iigner-Siemens-Schuckert system, the driving of iron and steel 
rolling mills, and tbe sale of Liliputian arc lamps, which are 
intended as substitutes for large incandescent lamps. The balance- 
sheet of the joint company for the four months is not accompanied 
by a profit aud loss account, acd it is, therefore, impossible to see 
the amount of the profits earned and their apportionment batween 
the two original companies. The information is also not ascertain- 
able from the profit and loss account of the Siemens & Halske 
Company. On this point, Director Spiecker stated at the annual 
meeting that it bad not been usus] for the company in the past to 
indicate the individual profits of each department, and it would 
not be consulting the interests of the company to depart 
from that practice at the present time, and, for the same reason, 
it would be injudicious and prejudicial to differentiate the 
profits earned by the transferred heavy electrical engineering 
departments from those branches still in the hands of the company. 
The director added, however, that it was intended to specify the 
amount written off for depreciation by the amalgamated company 
in the future, and that the sum provided for this purpose for the 
four months which comprised the ''first business year" reached 
£33,678. The details of the amalgamation of tbe main portion of 
tbe Austrian branch with that of the Austrian S:huckert Oo., to 
which reference has previou-ly been made, were placed before and 
approved by the meeting. Of the total capital of £720,000 of the 
Austrian Siemens-5 :huckert Works Co., the Berlin Siemens and 
Halske Co. will hold about £500,000 ; and as the sbareholders in the 
Austrian Schuckert Co. bave already esnctioned the combination, the 
Scheme may be regarded as practically carried iuto effect. 

Siemens-Schuckert Works.—The financial year of this company, 
which acquired the heavy electrical engineeriog departments of the 
Siemena & Haleke Co. and the entire manufacturing undertaking of 
the Schuckert Co., commences on August let, and a statement has 
been prepared relating to the four months dating from the day of 
transfer—namely, April lst—to July 31st, 1903. The statement 
summarises the assets and liabilities of the company, which has a 
share capital of £4,500,000, of which £500,000 had not been 
requisitioned by the end of July, but a profit and loss account is 
not appended to the balanoe-sheet. It appears that both the works 
at Cbarlottenburg and Nuremburg were well employed during the 
four montbs, and the process of amslzamating the 42 branch offices in 
Germany was proceeded with. Toe future of the steam turbine is 
recognised, and it ie stated that rivals to tbe Parsons type may 
shortly he expected from several quarters. 

The Schuckert Co.—Notwithstanding tbe transfer of the manu- 
facturing departments to tbe Siemens-Schuckert Works Co., the 
Noremburg Co. continues in existence in the interests of the 
original shareholders for the purpose of apportioning its share of 
the profits received from the amalgamated company, and for its: 
finsncial investments and its intimate relations with the Con- 
tinental Co. for Electrical Enterprises. This fact, and the desir- 
ability of bringing tbe financial year into line with that of the 
combined company, will explain tbe issue by the directors of the 
Scbuckert Co. of & statement giviog the results for the period of 
four months ended July 31st, 1903. The statement shows a profit 
of £32,040 from investmente, securities and participations, which 
becomes increased to £38,383 by including the balance brought 
forward. As against this, expenses, interest charges and deprecia- 
tion, amount to £41,225, while expenses and corrections in connec- 
tion with the amalgamation with the Siemens & Haleke Co. repre- 
sent a total charge which increases the deficit to £35,094. This is 
covered by drawing upon the reserve fund, which thereby becomes 
reduced to £30.534. 

The Union Electricity Co.—The business year of this company, 
which bas a sbare capital of £1,200,000, has been changed so as to 
harmonise with that of the Allgemeine Elektricitiite Gesellschaft, 
with which a community of interests has been established for a 
period of 35 years, and as a consequence the recently issued report 
only covers the six months ended with Jane 30th, 1903. The 
report states that the rearrangement of branches as a result of this 
understanding involved the company in considerable expense, that 
the accounts for large works and deliveries effected in the spring 
and summer only fall due in the autumn and winter, and that con- 
siderable sums had to be written off for depreciation of securities. 
These causes resulted in a loss of £127,496, which has been 
covered by drawing upon the reserve fund. This compares with a 
dividend of 4 per cent. in 1901-02, 6 per cent. in 1900-01, and 10 
per cent. in each of the two preceding years. The report mentions 
tbat the agreement with the Allgemeine Со. commenced on 
August let, that the electric tramway orders on hand were 50 per 
cent. higber than at the corresponding period of 1902, and that 
instructions had been received to equip a 12- mile secondary railway 
with tbe new single-phase alternating-current motor, The accounts 
were passed at the recent{general meeting without any noteworthy 
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discussion. At the assembly of the Allgemeine Co., it was stated 
that the reporta published concerning a complete absorption of the 
Union Co. were premature, aud that a scheme for that purpose had 
not yet been placed before the board of supervision. Since then, 
however, a scheme has been prepared, and the Union Co. will 
shortly be entirely merged into the Allgemeine Co. 

The Helios Co —'Tbe exhaustiva scheme of financial теограпіва- 
tion, which was carried into effect in 1902, has apparently not 
changed the fortunes of this Cologne company, which has closed the 
year 1902-3 with a further loss of £67,850. As reorganised, and 
with the additional capital subscribed, the company's share and 
bonded capital exceeded £1,200,000, and the reconstruction resulted 
in a book profit of £796,300. This large sum has now disappeared, as 
£442,650 was appropriated to meet the deficit in 1901-2, £276,450 waa 
written off for extraordinary depreciation, and £9,200 was expended 
in providing for the outlay on reorganisation, while the heavy loss 
of the past financial year practically abeorbs the balance of the 
paper profits. Thus the hopes which were entertained that the 
reconstruction of the concern would lead to better results have not 
in any way been realised. The directors attribute the unfavourable 
position of affairs during the year to the completa cessation of new 
orders, owing to the unsatisfactory situation of the company as 
revealed by the scheme of reorganisation, and to the discussion of 
the facts in the newspapers. Coming toa later date, the directors’ 
report states that, although an improvement iu prices has not yet 
taken place, the restoration of confidence in the company is 
noticeable in the constantly increasing orders, both in numbar and 
extent, and that the augmented turnover has been effected notwith- 
standing a considerably reduced sales organisation. As a conse- 
quence, it is expected tbat the company will, in the future at least, 
be able to meet expenses and the payment of interest on the bonds, 
but апу distribution of profits cannot be anticipated until 
normal conditions have been brought about by an understand- 


ing in regard to prices, which is considered to be impera- 


tively necessary between the large electrical firms. At the 
eral meeting held st Cologne on December 29th, Herr Pfann- 
ueh, the general director, informed the shareholders that all de- 
partments of the works were well employed, but that prices left much 
to be desired, and a divided could also not be reckoned upon for 
the current year. An understanding between the various electrical 
companies with which the Helios Oo. was prepared to associate 
iteelf was lacking, and the company must continue to fight until 
such an arrangement was arrived at. With regard to the heavy 
loss incurred in the past year, the general director remarked tbat a 
considerable sum bad to be written off for depreciation, although 
that did not include the sbares held in the St. Petersburg Co., 
but the large sum allocated for that purpose in the case of the 


other works probably compensated for the omission to a oertain, - 


extent. 

Berliner Telephone Works.—This company, whose share capital 
has been increased to £100,000, succeeded in improving ite position 
during 1902-3. The accounts show net profits amounting to 
£8,150, as compared with a loss of £3,456 in the previous year, and 
а dividend at the rate of 6 per cent. has just been declared. The 
. invoice value of the turnover increased by 57 per cent. over that of 
1901-2. The report states that apart from the Paris Co. all the 
branches yielded & profit, and the experience gained so far in the 
current year leads to the conclusion that the future will also be 
remunerative, 


AN INQUIRY INTO THE WORKING OF 
WATER SOFTENERS. | 


Ju. above is the title of a paper by Mr. Stromeyer and Mr. W. B. 
Hoa read before the Institution of Mechanicsl Engineers on 
D.cember 18th. The authors dispute the prevalent idea that 
scale seriously reduces the efficiency of a boiler, because the 
presence of scale on the heavily-worked portions raises the duty on 
the less beavily-loatied surfaces, and the net result is not, after all, 
so bad, but if the highly-heated plates are scaled badly, they may 
become dangerously overheated, and the plates may be weakened 
to destruction temperature so that a furnace might collapse. It is 
fortunate that scale does not readily cling to furnaces. It becomes 
detsched by expansion movements, or it becomes damp next the 
pla“ e, and is blown off by steam pressure. 

S. le increases the wear and tear of a boiler, because it allows the 
plate: to become hotter, and they cool as before when the furnace 
door is opened. Grease also has bad effects, and both it and scale- 
for: iog salts ought to be removed from water before it is allowed 
insi e a boiler. Even soluble mon-scale-forming salts are to be 
gua led against, for they will concentrate dangerously, and yet 
they may remain unsuspected until disaster oocurs. 

e authors then proceed to deal bricfly with the three chief 
scal - producers—carbonate of lime, sulphate of lime and carbonate of 
ma- nesia, showing how the first is precipitated on hom œopathic 


ln s by lime, the second by carbonate of soda, and the third by 


бюз. The third salt, however, becomes bydrate of magnesia, and 
is t oublesome аќ a clogger of filters, the hydrate being gelatinous. 
Grease, of course, is the most dangerous of all boiler-plate 
coatings, having an effect out of all ratio to its thickness, a mere 
film ^f grease causing serious overheating. Grease can only be 
removed partially by filters. Separators are more efficient, but not 
ect. : - 


2 only effective method is to add mineral matter in solution, 
and precípitate chemically, the sticking to the precipitate. 
Carbonate of lime scale is due to the insolubility of the salt in 


boiling water. Sulphate scale, on the other hand, is due to con- 
centration. EA 

Magnesia as carbonate is like calcium carbonate, but sulphate and 
other salts of magnegia are very soluble, but are corrosive. We are 
told to treat them by carbonate of soda. This precipitates them, 
and produces sulphate of soda, which is also very soluble, bat must, 
of course, not be allowed to concentrate to depositing point. 

Greasy water may be mixed with hard water, the grease going 
with the precipitates. With coal at 12a. per ton it costs 6d. to heat 
1,000 gallons of water from 60° to 212° F. To soften a carbonate 
water without boiling it costs 1:53d. per 1,000 gallons with caustic 
soda at 128. 6d. per cwt, and 009d. with caustic lime at 1s. per 
cwt., when the hardness is squal to 6 grains of CO, per gallon. 

Permanent hardness, however, requires a soda salt, and is best 
dealt with by the carbonate of soda formed by precipitating the 
carbonate of lime by means of caustic soda. This double reaction 
was first recommended by Dr. Angus Smith in а report to the Man- 
chester Steam Users’ Association many years ago, and reprinted in 
one of the Association's Reports а few years ago. Soda ash of 58 
per cent. strength costs 5s. 6d. per cwt., and will soften 1,000 
pue арн а permanent or sulphate bardness of 10° at a cost 
of 0° 

Some water softeners produce caustic soda in reality by mixing 
caustic lime and soda carbonate in their mixers. Thus produced 
the caustic soda costs about 6s. per cwt. The cost of softening is 
thus made up of chemicals, interest and labour, and as a comparison 
between a boiler fed with softened water and boilers fed with sedi- 
mentary water, a table of total annual charges is given, which 
shows that the annul cost of the first is one-half to one-third the 
cost of the second; the clean fed boiler lasting 50 yeare, and the 
worst of the other class lasting only 15 years. The very mioimum 
saving of only £30 per annum, capitalised at 5 per cent, will show 
£600, whereas the cost of a water softener: is about £100 to £300 
per boiler. There is thus a great dconomy in softening, and the 
figures given do not include the disturbance of business inevitable 
when a boiler is removed. 

There are, of course, difficulties incidental to softening, for the 
freshly separated lime salte are in a colloidal state and do not 
filter readily, a state of things that may be remedied by the free 
admixture of old deposit with the newly softened water so as to 
provide nuclei of crystallisation to promote the same process in 
the new precipitates. No mention is made in the paper of the 
process of mixing a little organic ma‘ter in the water, and using a 
little alum or other astringent, as alumino ferric, so as to coagulate 


the organic matter, and assist in precipating all the solids, the 


5 carrying down the finely suspended particles of lime car- 
nate, &c. Thames river water, and other pond or river waters 
ate frequently full of organic matter and cannot be treated success- 
fully without the use of some coagulant. 

Many water softeners rely for speed of sedimentation upon the 
division of the water into thin filme. According to Wanklyn's 
tests it, requires 25 minutes aoi dee ied to settle through 2-in. 
of water, and eight hours to settle through 20 in., but experiments 
have not been made on hot water. 

In the absence of divisions, it is a good plan to draw water off 
the tank by a float placed at ttie end of the tank remote from the . 
inlet, and if à tank cau be warmed so that the inlet water is colder 
than the water iu the tank, the inlet may be at the bottom of the 
tank, and settlement will be more effective. | 

Tbe fact that settlement is promoted by heat is shown by the 
deposite which occur when treated water becomes heated iu pipes ; 
injectors, for example, being liable to choke with deposit. Par. 
posely to generate heat for aiding precipitation may Ъз costly, bot 
there are many sources of heat that migbt be employed if only the 
gentle warmth of circulation water passed ina coil through the tanke. 
Where special apparatus is not wanted, water can be softened in 
tanks, for which two witha day's supply each are desirable. Each 
tank of water is run ia on the top of the necessary chemicals, aud 
the whole etirred up with the residue of previous operations. The 
float draw off then simply draws off the clear top water. 

It is better in practice to overdo the process of softening, aud 
cure the overdose by further hard water, than to practise the con- 
verse process. 

While some of the foregoing points might with advantage have 
been enumerated, the paper is very good as it stands, and it con- 
tains descriptions of many of the more usual apparatua and their 
action, and in an appendix a table of solubilities of lime and lime 
sulphate, and, finally, an extended table of analyees, the treat- 
ment necessary and the apparatus employed. A final appendix 


. gives some of the tests with soap solution and phenolpthalein. 


The paper should prove а useful one, because though there is 
nothing new in it, there is brought together much information 
into small bulk and in а manner that sbould prove of service to 
steam users. Dr. Angus Smith's rendering of the Clarke process 
has been long before the world, and the simple chemistry for 
ordinary scale has been before engineers freely for many years, 
yet how few there are who benefit from this knowledge, even to 
the extent of having the simple chemical reactions carried out in 
plain tanks ? 


`_ ROYAL COMMISSION ON LONDON TRAFFIC. 


AT the sitting held on January 28th evidence was given by: Mr. 
W. G. SHADRAEB, chairman of the Leyton U. D.C., respecting the 
need for inter-communication facilities being provided with other 
districte, and stated thatihis Council,was proposing to purchase 


certain sections of private. lines for the!ipurpose of connecting with 
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the West Ham and Walthamstow lines, thus affording alternative 
routes to Bow and North-east London. | 
"Mr. R. Н. Bcorrer, C E., light railways expert, said, in the 
course of interesting evidenoe, that the large reforms which would 
large sreas, where many divergent interests were included, 
must be carried out by some higher authority than any one of 
the local elements could furnish. He referred especially to the 
light railway system cf Belgium, the underground railway system 
of Paris, the sbolition of accumulator traction in Germany, tbe 
experiments upon the military railway at Zossen, as examples of 
work carried out ina national spirit. One of the latest illustrations 
of this was the action of the Prussian Minister of Railways in 
extending the franchise of the Great Berlin Tramway from 1922 to 
1949, altbough the Berlin City Council had decided to run all its 
street railways under municipal control Although the idea of 
municipal control was rapidly spreading on the Continent, it must 
not be confounded with what seemed to be the ideal of the ordinary 
English local authority, viz., to construct and work the tramways 
within its limited area without any reference to the rest of the 
world. Continental municipalities were, asa rule, content to con- 
struct the permanent way and to grant a long lease to a private com- 
pany or companies to equip and work the line. Further, it was the 
universal practice to grant the greatest possible facilities to light 
railways and local railway companies to bring passengers and 
goods from the country into tbe towns, and vice versd. 
Except in England, be had found no local inquiry euch as 
that held by the Light Railway Commission, and from 
the success which had attended this departure, he ventured 
to suggest the advisability of constituting a similar tribunal for 
reference of all secondary lines to London, including tramways, 
light railways, urban tubes and subways. He also suggested the 
inclusion, on the tribunal, of expert individuals of world-wide 
experience, able to advise both theoretically and practically upon 
the various traffic problems as they came before the Commiesion. 
Local veto, as defined by the Tramways Act and Standing Orders, 
did not exist on the Continent. The local authority could suggest 
any number of improvements or alterations in schemes submitted, 
all of which suggestions would receive full consideration by the 


higher autbority, but it could not absolutely prevent any scheme. 


from going forward. In many States it was the duty of the Muni- 
cipal or Provincial Council to itself submit the scheme to the 
Government department. Witness proceeded to state the various 
points of difference between Continental countries and England in 
procedure with regard to concessions, and amongst other pcints said 
that in Dresden the Government had constructed an electric rail- 
way, which was being worked by a company. In Bavaria per- 
miesion to draw np a scheme had first to be obtained from the Home 
Secretsry. In Italy a Royal decree was necessary for all tramways 


on national roads, but in the provinces local consent had to be 


obtained for lines strictly within tbeir areas. In Belgium light 
railways were in the hands of the National Society, which investi- 
gated every application from a district for a light railway. In 
Brussels, since 1899, the State had taken up the matter of tramway 
concessions, and, regulating the matter from the point of view of 
general interest, bad put an end to the divergent views of the 
. commune! authorities. Very few instances of actual finaucial help 
to concersionnaires had come under his notice, but there were various 
systems of indirect help in the way of remitting taxation for the 
first few years, granting land, or repairing roads for a limited term. 
The price of land was invariably fixed by the valuation of an expert, 
or, failing an agreement with his award, by arbitration. In no case 
had he found the principle of betterment” allowed to influence the 
price. The length of time allowed to tbe concessionnaire differed 
considerably in different countries, aud it was invariably longer 
than English practice, either under the Tramways Act of 
1870, or the Ligbt Railways Orders granted under the 
Light Railways Act of 1896. In Belgium the concessions 
granted to the Chemins de Fer Vicinaux were in perpetuity, 
and the National Society could thus continue its work 
without fear of coming dissolution. In England, where light rail- 
ways were laid on land acquired by the companies, the same 
practice generally obtained. In Turkey the permanent way and 
fixtures would revert to the Government at the end of a period fixed 
by experts as sufficiently long to admit of amortisation of capital 
invested, and material and equipment could be paid for at a valuer's 
price. At the end of 40 years in Leipzig the entire plant would be 
taken over by the Corporation without compensation, but landed 
property, buildings and tbe machinery contained therein would be 
excepted. In Bavaria, after 99 years, the tramway became the 
property of the Government without compensation. In Italy, in 
60 or 70 years, according to the character of the line, the whole 
concession became tha property of the granting authority. In 
Alsace-Loraine the Government could purchase at any time by 
paying in Alsace 20 times, and in Baden 25 times, the net annual 
profite for the previous five years. In Stuttgart the parish councils 
might purchase on the basis of open negotiations after 48 years. 
In Italy, Leipzig, Aachen and Stuggart, special taxes had to be paid 
in addition to local and Government taxes. Hamburg, being a free 
town, could sanction the construction of tramways without appli- 
cation to the Imperial Government. 

On Friday last, evidence was given by Mr. H. L. Свіррв, of the 
firm of Messrs. Dyson & Co., Parliamentary agents. Witness said 
he bad been connected with Parliamentary promotion work for 30 
yearr, and he did not think any improvement was needed on the 
present procedure. During the whole of his 30 years’ experience, 
he had not known of a single case where substantial injustice had 
been done, and, speaking generally, the resulte had been favourable 
to promoters ratber tban to opponents. If any change was 
necessary, it was in the direction of further safeguarding the 
intereste of those who wished to oppose schemes put forward. He 
thought;there was a great advantage in Bills baving to come before 


committees of both Houses of Parliament, as he did not think any 


. great scheme could be properly considered and dealt with before 


one committee. With re to the question of locomotion in 
London in general, he did not think it was any more complicated 
than it was 20 or 30 years ago, especially as regarded tramways and 
railways, although there was no doubt that the regulation of the 
traffic in the streets was a more complex problem than it was years 
. He did not agree with the proposal to form a special 

tribunal to deal with schemes for London traffic, which would take 
the sanctioning of schemes out of the hands of Parliament. If such 
& tribunal was to be created, it should merely report upon the 
schemes placed before it, and they should go to Parliament to be 
finally sanctioned. | 

Questioned with regard to Standing Order No. 22 under which а 
promoter must obtain the consent of the local authority before pro- 
ceed ing to lay a tramway scheme before Parliament, the witness 
said he would advocate the abolition of that clause. He thought 
that a promoter ought to be able to bring forward a scheme, without 
it being subject to the veto of the local authority. Under the pre- 
eent arrangement local authorities made all sorts of bargainings with 
promoters in order to obtain their consent, and such a practice was 
not good for the public. | 

By Sir Francis HoPwoop: The power of veto wasvery objectior- 
able, for instance, in the case of a tramway running through several 
districts— if the central local authority refused its consent, it would 
have the effect of breaking the whole link. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ALTERNATORS IN PARALLEL. 
By H. Вонгк. 


(Abstract of paper read at Leeds, January 21st, 1904.) 


Waren two alternators are run in parallel and subject to changes of 
load, temporary variations of terminal pressures take place, which 
will usually not be alike for each machine, owing to differences in 
the governing of the prime movers and differences in tbe con- 
struction of the alternators themselves. 

It for any reason whatever, on variation of load, one machine 
g-uerates a higher voltage than the other, which will be accom- 
panied by difference of speeds, a local current will be set up in the 
circuit containing the two armatures. This current will be a 
lagging current in one machine, and a leading one in the other. 
Now this current is caused by an E.M.F. which is the resultant 
of the two E.M.Fs. of the machines, and it lags nearly 90* 
behind this resultant E.M.F., since the circuit of the two 
armatures forms au almost entirely inductive load. As far 
as the actual E. M. Fs. of the alternators are concerned, the current 
leads over that of higher E.M.F., and lags behind that of lower 
E. M. F., with the result that the field of the latter is weakened, and 
that of the former strengtbened ; the speed of the former ie, there- 
fore, increased while that of the latter is diminished. 

The momentum of the armature of each machine will carry each 
past the point at which their speeds are identical, so that the one 
which previously bad the lower speed will attain the higher speed 
of the two. It is thus seen that the local current has the effectiof a 
spring upon the armatures, and causes their speeds to oscillate about 
the position of equal speeds. For this reason the local current is 
called а synchronisiny current. The oscillations produced by the 
synchronising current are called free oscillations. The periodic time 
of these free oscillations depenas upon the moments of inertia and 
upon the synchronising force due to the synchronising current. 

Suppose, now, that the two alternators were driven by prime 
movers of the reciprocating type, and that the periodicity of the 
impulees due to the engine coincided exactly with the periodicity 
of the free oscillations. It is easily seen that under these circum- 
stances the two alternators would quickly be thrown completely out 
of step. In the absence of free oscillations, that is, on open circuit, 
the prime movers would not drive the alternators at а constant 
speed, but at a variable speed which would oscillate about a certain 
mean value. These oscillations are called forced oscillations. 

If the forced and free oscillations have the same periodic time, 
the latter become so accentuated as to throw the alternators cut 
of synchronism altogether. This phenomenon is called reson1.2.” 

In a good engine the difference between the maximum and 
minimum velocities will be but small. | 

The ratio of the difference between these two speeds to the m an 
speed is called the “ coeficient of speed variation.” This coeffi: ant 
should in no case exceed 001. 

If resonance occurs, it can be cured by altering the mass of the 
fly-wheel, preferably by increasing it, though if the coefficien' of 
speed variation is less than 0:005, the mass may be diminisi.«d, 
the object to be attained being, of course, to make the peric tic 
times of the free and forced oscillations differ in value. 

There are other means which will enable alternators to run in 
parallel, even if the free and forced oscillations have approximately ! he 
same periodic time. What must be done is to arrange that the f. ee 
oscillations die out before they obtain fresh aid from the impuises 
upon the pistons. In other words, the oscillations must be quickly 
and effectively damped, which may be done mechanical or 
magnetically. 

Mechanical damping is obtained by means of friction couplings 
arranged between the alternator shaft and engine shaft, or by 
driving the alternators by belts. In fact, belt-driven alternators 


E 
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have been found very suitable for parallel running, as the slip and 


the tension of the belt neutralise the variations in the speed. 

Direct driven steam plants possess, however, many advantages 
over belt-driven sete, and these being chiefly used, magnetic damping 
is practically the only remedy. 

A well known damping apparatus is that of Hutin and Leblanc. 
The $eld magnets produce currents in the turns of the stator, setting 
up stator fields which rotate at the same rate as the ordinary field. 
As long as the rotor is running synchronously its fields will be in step 
with the stator fields (the rotor is the moving field magnet wheel), 
and copper rods, fixed near the circumference of the pole shoes, will 
not cut across any lines of force. When, however, the rotor is 
oacillating, we have a field set up by the local current in the circuit 
of the armatures which will always be in synchronism, and the 
copper rods cut across the lines of this field, producing strong 
damping currents. The best damping effect would be obtained by 
using solid rings. This, however, would reduce the iron too much. 

A machine with a damper, or amortisseur, of this kind may be 
considered as an asynchronous aod synchronous machine at the 
same time. The amortisseur corresponds to the cage rotor. The 
alip is, however, not always positive, but alternately positive and 
negative. Theturning moment produced by an asynchronous motor 
is taken from the network, but energy is supplied to the network 
when the motor runs past synchronism, or when the slip is negative. 
The energy of a synchronous machine is proportioned to its lead in 

to the network, or ite fluctuation of energy is proportional 
to the lead. ` 

If, on account of sufficient fiy-wheel masses, the fluctaations of 


energy supplied to the network are smaller than the fluctuations ot 


energy of the crank effort diagram, damping is useless. But if 
there are small fly-wheel masses, so that the fluctuations into the net- 
work are larger than the fluctuations of energy of the crank effort 
diagram, damping will give good results. In other words:—Use 
damping with multi-crank sete, but not with single-crank sets. 

Now consider how far the compounding of alternators for con- 
stant pressure will affect parallel working. Up to the present 
compounding has been done by converting part of the main current, 


the direct current being then sent through an auxiliary winding on 


the field magnets, But compounding is also dependent upon the 
phase difference, and some very ingenious devices have been 
invented to overcome this-difficulty. These devices have, however, 
not come into extensive use on account of their complications. 

A neat and simple method is due to Mr. Heyland. He uses an 
ordinary synchronous generator, whose rotor is provided (besides 
ite ordinary winding) with a kind of secondary winding, similar to 


a Leblanc amortisseur, this winding ending in a commutator. Ву. 


means of brashes current may be through this special 
winding. If now these brushes are joined in series with the stator 
winding, then by means of proper proportions and suitable brush 
positions a field can be set up which neutralises the stator reaction 
entirely, and as this winding rotates in synchronism with the field 
no E.M.F. of self-induction will be produced, so that the pressure 
at the brushes need only be high enough to overcome the ohmic 

map dier ina of generators js only suitable for single machines, 
parallel working with several compounded machines being im- 
possible. The maximum number will be two, with equalisers, 
because parallel] working is only possible when synchronising cur- 
rents are allowed to flow. Where several machines are to be run in 
parallel, it is, however, sufficient to have two or even oaly one 
machine compounded. All wattless currents will then be taken over 
by the compounded machine, keeping the network pressure constant, 
while the uncompounded generators will deliver pure watt-our- 
rente. The same thing applies to a generator which feeds motors. 
If the former is compounded, the latter should not be во. 


COAL CONSUMPTION IN CENTRAL STATIONS. 


By A. 8. GILES, Member. 
(Abstract of Paper read at Manchester, January 19th, 1904.) 


Tue author first points out that in an ordinary weaving and 
spinning mill an indicated H. .-hour can be produced for about 
2 Ibs. of good coal, equivalent to 0°125d. per unit for fuel cost. 
The load factor may be taken at 33 per cent., and the losses are 
small; we may add that the load is exceedingly uniform—an 
important consideration. In order to emulate this example, the 
author advocates a careful study of generating costs, item by item. 
Every central station engineer should make his own calorific 


testa of the coal supplies available, in conjunction with a practical 


ranning test of some days’ duration. 

Under the second heading in the paper—coal handling—Mr. 
Giles says: “If the central station ія a small one, burning, say, 
50 tons per week, mechanical stokers will show very little gain 
over hand firing, unless it is necessary to avoid all smoke, or to 
burn a very low-class fuel. In large central stations, however, 
mechanical stokers are most satisfactory, for not only can a cheaper 
coal be used than with hand firing, but the economy of labour in 
employing these machines in conjanction with coal elevating and 
conveying plant, may reach sometimes 30 to 40 per cent. over 
hand firing. Whilst the advantages in a large station of the fuel 
being delivered to the furnaces with regularity, the even firing, and 
consequently better coverirg of the grate bars, with closed fire 
doors, must ensure a higher boiler efficiency.” 

Under the heading of combustion, &c., it is stated in illustration of 
the necessity of studying the composition of the flue gases that 
“if carbon be consumed to ОО», it produces 14,650 B. Th. U. per lb. 
— if consumed to CO it produces 4, 400 B. Th. U. per lb,” 


A table follows, giving the percentage loss of heat for different 
percentage volumes of CO, in the flue gases: — | 
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Evidently, then, the composition of flue gases is not one to be 
treated lightly or ignored by the central station engineer who wishes 
to secure the greatest possible economy in working. 

In regard to boiler covering, it was stated that careful experi- 
ments had showa that the loss by radiation per hour per square 
foot of external surface on a bare pipe at a steam pressure of 
135 lbs. was 903 B. Th. U. Non-conducting covering had been 
found to.reduce this loss to 150 B.Th.U. The author added 
a statement, not in bis paper, that according to a rough 


‘calculation he had made, the loss per square foot of bare 


pipe per annum represented half a ton of coal; this means 
а very considerable cost in a large central station, even 
reckoning only those portions of flanges or valves which are almost 
unavoidabl left bare. The author advocates the use of superheat 
to minimise condensation losses. - | 

The guaranteed steam consumption of modern high-speed engines, 
he says, is practically the same as that of “ Corliss” engines. 

In conclusion, the author “ ventures to suggest that central station 
engineers could, with advantage, carefally stady the chain of heat 
losses in their respective stations in order that improvements, 
however small individually, may be made, and thus atilise the fuel 
with greater economy." Results of fuel consumption tests made by 
the author at his own station are given, the final result being: 


Pounds of coal per square foot of grate area = 292 
Pounds of coal per B.T.U. generated e. = 3°35 
Cost of coal per B T.U. e is = '125d. 


A table of “ B'ackburn fuel teste" giving '' actual working test " 
and “ calorimeter test" on various qualities of coal, and a table of 
“coal consumption in electricity supply central stations,” are 
incladed in the paper. The latter particulars are furnished from 
26 lighting or combined lighting and traction stations and three 
tramway generating stations, and are very interesting, showing 
that, though some stations reduce their cost of coal per unit sold by 
using а тету cheap coal, others working under different conditions 
arrive at similar figures while using coal costing considerably more. 

Three sets of curves showing coal consumption and cost in 
relation to load factor for Blackburn, Salford and Southport for 
1903 were supplied by the author with his paper. 


DIscussIoNn. 


The chairman, Mr. Cowan, referring to cost of coal per unit, 
quoted figures as follows :— 


- Ool. Crompton, 18877. 0:274. 
Mr. Hammond, 1894 02d. 


He noted from Table B. in the paper that at St. Helens and Glasgow 
‘the figures were 0'18d. and 0 13d. respectively, both showing an 
improvement on those he had just quoted. The best figure he knew 
of was at Messrs. Cadbury's chocolate works, this being 0°125d. per 
unit, though ín this case а gas engine was employed. Mr. Giles, in 
his paper, had not referred at all to the utilisation of hydrogen in 
the coal, and a case was quoted by the speaker where the 
economisers, instead of having water, had air passed through them, 
this hot sir then being used for the combustion of the coal, and it 
was found that a considerable increase of efficiency resulted due to 
hotter furnaces. On the question of heat transmission, Mr. Cowan 
referred to copper fire-box crowns, but thought that although 
copper is а much better conductor than iron, yet if the copper is at 
all dirty, there is not much to choose between them, and he agreed 
with Mr. Giles as to the importance of keeping all parts of the 
boiler’ clean, and free from soot, scab, grease, or dirt of any kind. In 
regard to lagging of steam pipes and boiler coverings, Mr. Geipel 
was quoted as having caleulated that the loss of heat from a lagged 
pipe per sq. ft. per annum, is equivalent to 300 lbs. of coal. As to 
superheat—its efficiency or otherwise depends entirely on the 
engine. Finally, Mr. Cowan remarked that for boilers to have а 
low load factor is economical, whereas for engines the reverse is 
the case, and he quoted an instance in which greater efficiency had 
been obtained by working four Lancashire boilers at 5 lbs. per sq. ft. 
of grate surface than by working any one of them at 20 lba. per 
sq. ft. of grate surface. 

Mr. PEARCE strongly emphasised the importance of thoroughly 
testing fuels, but thought that a better method than the one 
employed by the author of the paper was to test the values of 
different coals by their power to evaporate, in actual practice, a 
given quantity of water; taking note of moisture, ash, and unburnt 
coal. The price and the evaporative power then decide the giving 
of the coal contract. Speaking of mechanical stokers, he said that 
all published particulars of their performances should be accepted 
with reserve. On the Central London Railway, mechanical stokers 
and alow-grade fuel were at first employed, only to be replaced 
later on by hand firing and the use of better coal, resulting in 
increased economy, though, personally, Mr. Pearce thought that the 
better fuel had something to do with the good results obtained. 
With regard to the examination of boilers, this speaker stated that 
at the Manchester generating stations, using towns water, the 
boilers only required looking at every 12 months, and the scale 
formed in that time did not exceed. } іп, in thickness. \He thought 
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that 2 lbs. coal per sq. ft. radiating surface per 24 honrs was the 
figure to allow for tho«e losses, and this was about 16 times the 
figure given by Mr. Giles. On the subject of saperheat he agreed 
with what Mr. Cowan had said. Some tests made at Bloom Street 
generating station on а 3,000-н.р. set, with a load of 1,800 Kw., gave 
the following results for cost of coal per unit:— · 


Water-tube boilers : — 
Heating surface 5,000 вд. ft. 
Grato area ... 72 aq. ft 
Superheat ... 90° F. 


Temperature of steam at engine... 460° F. 
Coal consumed per B T.U. ius 
Corresponding price per unit 

This was a three-hour test. With a load factor of 20 per cent: 
for 12 months», and 3'8 lbs. coal consumed per unit, the cost had 
worked out to 0°125d. per unit. The reduction of steam consump- 
tion due to the use of superheat, was shown by the following 


Six-hour test :— 
Loaded ee i: .. 1.800 kw. 
Saturated stem po .. 160 lbs. pressure. 
Consumption id T .. 19°85 Iba. per xw.-hour. 
Using steam superheated 90? F.— 
The consumption wass .. 16°75 Iba. per xw.-hour. 


Mr. Tarra thought that as the Lancashire mills worked practically 
full load 10 hours per day, and then shut down till next morning, 
their load factor would be said by some people to be 100 per cent.; 
they were certainly better off than central stations. Table B he 
considered rather inconclusive, e.g., Bootle had the best load factor, 
but its coal consumption was more than double the Bradford figures, 
and even higher than that at the non-condensing stations о? Edin- 
burgh and Nottingham. Mechanical stokers were, be thought, 
economical in this part of the country with the coal generally in use. 
With coking stokers, fires are apt to get thin at the back, and thus 
allow large quantities of cold air to leak throngh—altering the 

method of feeding, he found, gave much better results. If engineers 
would take the trouble to analyse their flue gases, they would be 
able to effect great improvements. At Salford they did not analyse 
them fot a good while, thinking tbat their combustion was good, and 
that any small economy which might be effected would not pay the 
cost of а recording instrument. At last they got an instrument, 
however, and they had been able to increase their percentage of 
OO, from 5 per cent. to 12 per cent , and found that the recorder thus 
paid for itself in a single month. Suaperheaters, in his opinion, were 
no trouble if properly treated. At Southport 70° superhest at the 
engine stop valve resulted in a 16 per cent. coal and 17 per cent. steam 
saving. He remarked how very few stations can give ful? particulars 
of their state of affairs, and thought that each ought certainly to 
have coal-weighing apparatus and measure its water either by meter 
or by the number of strokes per day of the pumps, and know exactly 
how much power it was expending on the auxiliary plant. 

Mr. Bennis was of the opinion that calorimeter tests on coal, if 
carefully carried out with good instrumente, gave fairly accurate 
results. He differed from Mr. Cowan as to the economy of a low load 
factor for boilers, and bad found that it paid better to work them 
as high as CO lbs. coal per sq. ft. of grate. The percentage of CO, 
in flue gases is not an abeolutely reliable factor in determining 
boiler efficiency, as shown by some teste at Sheffield. In one case, 
with 13 per cent. CO,, the boiler efficiency was 80 per cent., and in 
another саво, with only 9:0 par cent. CO,, it was 89°9 per cent. 
Pyrometer readings should aleo be taken. The question of heat 
transmission, he thought, was of great importance, as this varied as 
the square of the difference of temperatare between the hot gases 
and the water. 

In reply to Mr. Pearce, he wished to state that the mechanical 
stokers at the Central London Railway generating station were 
suitable for low grade coal and absolute smoke prevention, and not 
for a station with a very variable load. 

Dr. Fawton considered that the best way for central station 
engineers to secure a good load factor would be to lower prices for 
be) М even more than present conditions would warrant ; if people 
could get really cheap electrioity they would soon take advantage of 
it, and the supply station would then reap the benefit. 

Mr. Szaron, referring to superheat, instanced an engine at Erith 
working with no less than 800° superheat. The temperature in the 
high-pressure cylinder was 600° and in the low-pressure 400°. There 
was no difficulty with lubrication, and the engine had been running 
four years. 

After a few other gentlemen had spoken, Mr. Girxs replied. In 
his experience a better effect was obtained by heating the feed- 
water rather than the air, as Mr. Cowan suggested. In answer to 
Mr. Pearce, he would point ont that tbe coal teste extended over a 
whole week at a time of the year when the load factor waa practically 
constant, and therefore serious differences in resulte obtained due to 
the conditions varying would not arise, as Mr. Pearce thought. He 
quite agreed with Dr. Fenton's remarks as to lowering the price of 
energy, but central station engineers were generally tied down by 
their committees, who, as a rule, would take no risks. 

А hearty vote of thanks was acoorded to Mr. Giles, and the 
next paper was announced to be read by Mr. W. Chilton on Feb- 
1uary 2nd, the subject being Steam Turbines.” 


Abstract of discussion on Mr. W. HibsERTS paper on The 
Edison Accumulator for Automobiles." 
This long delayed discussion was іп many respects disappointing: 
the champions of the lead cell apparently preferred to lie low. 
At the outset Mr. HisBERT mentioned that additional improve- 
mots had bsea effected in the Edison cell, and gave some 


articulars of the results which he had obtained from a cell of the 
atest pattern, including the following data and curves :— 


Ampere- Watt- Watt-hours per 

Current. hours. hours. lb. weight of cell. 
20 146 185 146 
40 146 175 137 
60 150 172 13:5 
80 150 165 | 18°0 
100 146 146 11°8 


The cell weighed 127 lbs., and with an average discharge of 140 
ampere-hours, gave 13°7 watt-hours per Ib. 


| Ampere-hours 
. CHaRACTERISTIC CURVES, LATEST Type Epison CELL. 


Dr. J. A. Ётвмтка regretted the long delay which had occurred 
between the reading and the discussion of the paper. He remarked 
that all who had had these cells under observation, had arrived at 


practically the same results. The cell which had been under his 


observation weighed 178 lbs., and with an average discharge of 
260 amperes, gave 12 watt-hours per lb. fully charged. He con- 
sidered that the discrepancy in the capacity at different tests 
depends on the time which elapsed between them. He tested the 
cell for deposit after four months’ working, and found 1°4 

which analysis proved to be carbon, iron and nickel. This quantity 
was infinitesimal, judging from his experience of lead cells. 


Experiments extending over two months failed to show any local 


action, which was a very important point. The alkaline solution 
apparently served only to convey oxygen backwards and forwards. 
Prof. Fleming could not offer any evidence as to the practical 
working of a battery of the cells; the average watt-hours per lb. of 
cell was not distinctly greater than that of many light lead cells, but 
it had otber superior points, such as the absence of deposit and 
local action, and advantages in tbe matter of charging and dis- 
charging. 

Tee following table is à summary of the results of experiments on 
а 28-plate Edison automobile cell, obtained in the Pender Electrical 
Laboratory, University College, London, September, 1903— January, 
1904, by Dr. J. A. Fleming, F. R. S., from observations by Mr. W. С. 
Clinton. The cell in each case was discharged down to 0:8 volt on 
closed cireuit, except in discharge No. 10, where initial voltage was 
0:7 volt, and final 0'3 volt. Weight of cell, 17 8 Ibs. in all :— 


| Pre- | Average 

Watt- | vious charging 

hours. obharg rete. 
in д.н. Amps. 


Number Mean Mean | Max. Min. | Ape 
of dis- |current| р.р. | current. currens, р mend 
charge. | Amps. | Volts. | Amps. | Amps. | ` 


—————— 


30:6 | 1224 | 32 226 | 173 212 | 900 | 30 
300 | 1214 32 190 | 173 210 | 660 | 60 
319 | 1208 33 200 | 1595 | 193 | 274 60 
287 | 1:216 | 32 170 | 1685 | 205 269 60 
1179 | 57 310 | 155:5 | 183 | 262 | 60 
60:5 | 1192 | 69 36 0 | 145 173 | 225 | 100 
729 | 1147, 80 410 | 142 163 | 225 | 100 
9:5 | 1117 | 112 62 0 
935 | 1:161 | 116 600 154 178 | 237 | 100 
10 266:2 | 049 | 375 170 


© OT OC i» C9 мн 
an 
— 
* 


11 40 1197 | 420 | ?45 | 150 179 | 281 97 
12 34 1211 | 36 21 130 158 | 184 | 92 
13 23 1231 | 2t 13 143 176 | 287 | 95 
14 29°9 | 1:234 | 30 17 142 175 | 315 | 105 


2 months’ rest charged. 
15 1141273 116 8:5 141 179 | 283 | 105 


16 45 1200 45 45 154 184 | 390 | 80 
17 30 1:245 30 30 159 198 | 436 | 31 
18 30 1'249 | 30 30 161 201 | 225 | 60 
19 30 1245 | 30 30 160 199 | 336 | 60 


-.— — — — — — M ÀÀ—— n 


At end of 13th discharge cell was short-circuited for 16 hours. 


Mr. E. J. WADE, commenting on the paper, remarked that al) the 
resulta were outside ones; he wished for some information ss to 
the internal working of the cell. With reference to the curve of 
discharges shown in fig. 2 of the paper, he recalled the fact that 
Mr, Hibbert had previously ascribed the varistions of potential to 


Vol 54. Мо. 1,367, Ревволвт 5,1904] THE ELECTRICAL REVIEW. 


248 


variations in the strength of the electrolyte. In this case there was 
apparently no change in the electrolyte, and he was curious as to the 


possible explanation. Hs had tried the use of very highly porous ^ 


active materia], and obtained similar resulta to those obtained in 
the Edison cell. 

Mr. H. L. Јогу recalled a German cell, constructed with nickel- 
peroxide and iron plates, which bad given similar resulta to the Edison 


cell, bot it was not so mechanically constructed. He was understood 


to defend the lead cell for automobile work. А 

Mr. W. В. CooPza considered the automobile used for the tests very 
heavy for the work it did. He contended that the capacity sbould 
be takes as a basis and not the weight, then the discharges would not 
be excessive. He further found fault with the efficiency of the cell, 
considered that 85 per cent. efficiency for the motor was too high, 
and noted that mention of the gearing was omitted. 

1 H. PATONBLL offered a few remarks, and Mr. HIBBERT 
replied. 

In reference to the formation of the cell, he considered that the 
long charge necessary after a period of disuse only dealt with oxidisa- 
tion incurred during that time, and was not the same ав a laboratory 
formation. In the matter of deposit, he had tested a cell which had 
run some 3,000 miles, and been very roughly used in a cab, and 
found some eth of the active materials deposited in similar 
proportions to those given by Dr. Fleming. He considered that the 
fact that polished iron was unaffected by alkaline solutions had 
been abundantly demonstrated. His experierce had extended over 
60 Edison cells, with uniform resu'ts, and those published 
could be accepted without reserve. In regard to the 
internat action of the cell, he suspected that many oxides 
were formed during cell action, and suggested that the 
Е M. F. vviations shown by tbe discharge curves might be 
accounted for by the variable resistance during discharge, particulars 
of which were given in the paper. The figure, 600 watt-hours, given 
by him as about the limit output before change of capacity occurs in 
the case of lead batteries, was an average figure obtained from data 
eupplied by several users. He had found 5 cells out of 60, which 
bad been ndr lods to excessive loads in a cab, impaired ín capa- 
city ; one cell normally giving 158 ampere-hours had gone down to 
75—80 ampere-hours capacity, but this he bad revived to the extent 
of 122 ampere-hours by regeneration, and believed it would quickly 


regain ite original figure. 


Abstract of discussion on the paper on Magnetic Dispersion in 
Induction Motors," by Dr. Hans Behn-Eschenburg. 


Dr. C. V. DRYsDALE observed that we were much indebted to Con- 
tinental engineers for papers of this kind. He had made some 
tests on two 3-H.P. three-phase motors in the laboratory of the North- 
ampton Institute. The proportions of the stampings of these 
machines were very similar to those recommended in the paper. 
He considered that the direct voltage test, applied to the rotor and 
stator, was the best and easiest for obtaining the value of the coeff- 
cient of dispersion. In using the current method, three ammeters were 
required owing to the varying currents in the different circuits, also 

there were theoretical objections to taking the no-load current, 
which required corrections for core loss and necessitated wattmeter 
observations as well He had obtained similar results from both 
methods. The two small motors under test gave a dispersion 
coefficient of ‘06, which he considered a good value. for а small 
machine. Ву the current method he obtained a coefficient о? ‘0645 ; 
by Dr. Behn-Eschenburg's method of calculation, however, he 
obtained a coefficient some 13 per cent. less in value, and this 
difference was too large for practical work. 

Mr. H. M. Новалвт sent a written contribution. 


PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1903. 


Br JOHN B. С. KERSHAW, Е.С. 


Iníroduciion,—N o striking discoveries or developments have 
occurred in industrial electro-chemistry or electro-mefallurgy 
during the year 1903. The electrolytic alkali industry haa 
been handicapped by the low price of bleaching powder, and 
several of the Continental works have been compelled to shut 
down, or to use their chlorine for other purposes The 
calcium carbide industry is only.slowly recovering from the 
effects of early over-capitalisation and over- production. The 
experimental trials of the electric furnace for iron and steel 


production are being continued, and considerable success is 


reported to have been attained at La Praz, France, in the 
production of tool-steel. 

The production of nitric acid and nitrates at Niagara by 
high-tension electric discharges is still in its experimental 
stage, and doubts have been raised as to the industrial value 
and future of the process. Ozone as an agent for water 
purification has made progress during the past year, and 
water-purification works of considerable size are now in 
operation at several places on the Continent of Europe. 
Details of these and other processes and manufactures, will be 
found under the respective headings in the following résumé 
of the progress of the year 1903. m 


Aluminium. Aluminium has remained stationary in 
output and price during 1903, but the use of the metal is 
undoubtedly extending, and a coneiderable increase in pro- 
duction is likely to occur in the near future. The patent 
litigation in the United States between the owners of the 
Cowles and Bradley Patents, and the Pittsburg Reduction 
Co., has ended in a victory in the Appeal Court for the 
former, and the Pittsburg Reduction Co. is reported to have 
paid a large sum for past infringements, and to be now 
working under a royalty agreement with the Cleveland Co. 
The number. of works producing aluminium is nine, with 
two in course of erection. The aggregate power available 
for the manufacture is still about 40,000 H.P., equivalent to 
a production of 11,500 tons per annum, if no other producta 
were made in the aluminium works. | 

The actual production at the present time, aocording to 
the most recent and reliable estimates ia, however, only 
7,500 tons, and there is a considerable margin between the 
maximum, and actual, production figures. | 

In the face of this discrepancy, it is somewhat surprising 
to find that three of the companies engaged in the manu- 
facture (the Neubausen Aluminium Industrie Gesellschaft, 
the Pittsburg Reduction Co., and the British Aluminium 
Co.), are taking steps to increase their productive capacity ; 
and this action on their part would seem to indicate that a 
rapid increase in the consumption of the light metal is 
expected in 1904. : 

As regards utilisation, the applications of aluminium as an 
electrical conductor were discussed at length in these 
columns by the author recently.* | 

In lithography, aluminium is making rapid progress as а 
substitute for stone, and the writer bas been informed by the 
manager of the Aluminium Rotary Press, Ltd., that already 
18 printing firms in this country have adopted alumiuium 
for colour work. The writer had recently an opportunity of 
seeing an aluminium rotary press in operation at Messrs. 


W. H. Smith & Sons’ lithographic works in London, and 


the work produced was quite satisfactory to those in charge 
of the press. Since aluminium offers many advantages when 
eae with stone, this use of the light metal is certain to 
extend. | 

The use of aluminium powder for producing alloys or 
molten iron at a very high temperature, is being exploited by 
the firm of Goldschmidt, of Essen, with considerable suocess, 
and 100 tons of aluminium in the form of powder is now 
being consumed per annum for the manufacture of Thermit,“ 
the mixture of alumininm powder and ferric oxide gold for 
welding purposes. Agencies for the sale of this product 
have recently been established in England and America. 

The most recent and novel application of aluminium is 
its use for the manufacture of explosives. An explosive 
has been patented by Führer, of Vienna, under the name of 
* Ammonal," and a company has been floated in London 


with a capital of £100,000 for the exploitation of this new 


manufacture. Ammonal is stated in the original patent 
specification (No. 16,277 of 1900) to be composed of carbon, 


ammonium nitrate and aluminium powder in the propor- 


tions represented by O, 4 NH, NO,, 2 Al, and on firing, 
а 20-gram charge is ssid to yield 2,000 cc. of gas. The 
aluminium powder is added to raise the temperature of the 
gases, and thus to intensify the explosive effect. 

Alkales and Bleach.—The chief feature of the year 
1903 in the electrolytic alkali industry has been the open 
competition between the electrolytic and Le Blanc manu- . 
facturers in the sale of their output of bleaching powder, 
and the consequent low price for this product which has 
ruled throughout the year. The sgreement that for three 
years had regulated the sale of Bleach in England and 
Germany was allowed to lapse in December, 1902, and 
bleaching powder at once fell from £6 10s. to £3 15s. per 
ton, and has remained practically at that price throughout 
the last twelve months. The full effects of this fall in the 
value of one of their chief products upon the balance-sheets 
of the various electrolytic alkali companies is not yet known, 
but the two English companies have both shown diminished 
receipts for the first half of 1903, and in the case of the 
Middlewich Co., the dividend on both classes of shares has 
been passed. It will, therefore, be a relief to those interested 
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financially in the electrolytic alkali industry, to learn that 
the agreement between the Le Blanc and electrolytic manu- 
facturers as regards production and price of bleach has been 
revived in a modified form, and the year 1904 will, there- 
fore, open under more favourable conditiong than 1908, for 
the electrolytic alkali works. 

Little new information relating to the progress of the 
industry in Europe has been published during 1903. In 
France only two works are working successfully, namely, at 
La Motte, where the Elektron (Griesheim) proaess is operated 
with 2,000 н.р. (steam), and at Moutiers, where the 
Outhenin-Chalandre process is in operation. Owing to the 
fall in the value of bleach, the last-named company has been 
devoting a portion of itschlorine prodaction to the manufacture 
of carbon tetrachloride in place of bleach. In Switzerland 
the two electrolytic alkali companies are reported to have 
ceased production, owing to the financial difficulties caused 
by the fall in values, and also to the high cost of fuel for 
evaporating the caustic alkali liquors. 

The industry is slowly developing in Italy, where large 
developments of water-power for electro-chemical under- 
takings are now occurring, and there are electrolytic alkali 
works in operation at Bussi and at Piano, the Outhenin- 
Chalandre process being in use here. 

In the United States, the electrolytic alkali industry 
is more widely developed than in this country, and 
in recent papers Prof. Haber and E. Hart have given 
details of numerous plante in various parts of the States, 
where bleaching powder is being produced by the electrolysis 
of brine in cells of the diaphragm type. / 

The Dow Chemical Co., at Midland, Michigan, owns the 
largest of these, and is reported by Hart to be producing 
40 tons of high-strength bleach per day. The Moore cell, 
which resembles that, of Hargreaves and Bird, is about to be 
employed on'an extended scale at Rock Glenn, near Buffalo. 
In many of these planta only the chlorine is utilised, the soda 
liquors being run to waste. The imports of bleaching 
powder into the States from European countries have steadily 
declined in recent years, and in 1902 the U.S.A. production 
of bleach (all electrolytic) was estimated to amount to 34,000 
tons, while the total home consumption was placed at 79,000 
tons. Nearly one-half of the domestic consumption is there- 
fore now covered by the home output of this product. 


(To be continued. ) 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this journal by W. P. Тномрком & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom a!l 
inquiries should be addressed. 


1,209. Improvements in the recording gear for electricity and other meters.” 
H. WrBBER. January 18th. 


1,222. “ A method of automatically timing the electrical firing of interpa! 
combustion engines." E. H. MickLEwoopnD and S. Cris. January 18th. 


1.225. A terminal for making neat and finished ends to electric wires and 
cables." E. ArrrEp. January 18th. 

1.242. Improvement in party line telephone en.“ W. W. Deas. (Date 
n for under Patents Act, 1901, June löth, 1908, being date of application 
in United States.) January 18th. (Complete.) 

1.258. Improvements in electric clocks." G. B. Tirriny and J. VAN Inwacen, 
January 18th. (Complcte.) 

1,279. “Improvements in the production and manufacture of pipes or con- 
duits or other articles for use underground or in other situations where they are 
subject to electrical or corrosive action.” J. Y. Јонххох, (L. A. Brown and 
D. Tredway, United States.) January 18th. (Complete.) 

1,296. "Improvements in electrical ignition apparatus for infernal com- 
bustion engines.” A. J. Postaxs. January 18th. (Complete.) 

1,807. “Improvements in electric condensers." I. Moscicx1, January 18th. 
(Complete.) 

1,908. Improvements in high tension electric condensers. I. Moscickt. 
January 18th. (Complete.) 

1,814. “ Improvements in electric igniters for explosion motors C. Rori- 
nr апа A. DavkLuv. (Date applied for under Patents Act, 1901, May 30th, 
1908, being date of application in France.) January 18th. (Complete.) 

1,826. “Improvements in or relating to electrical switches." V. Horr, 
V. H. Srophx and W. Олкрхек. January 19tb. 

1,863. “Improvements in electric bells and pusher, sn that either a light can 
be obtained or a be'l made to ring from the same batteries over the ordinary 
bell wiring." E. Ілррік and G. E. Duvirr. January 19th. 

1,9864. “Improvements in or relating to gas or vapour electric apparatus.“ 
F. W. Lx Тл. (The Cooper-Hewitt Electric Co., U.S.A.) January 19th, 


1,874. “An improved method of and means for regulating electric motors.“ 
J. G. V. Laxo. January 19th. (Complete.) 


1,414. “Telephone relay." B. Garri. January 19th. (Complete.) 
_1,473. “Apparatus for indicating leakage in clectric circuits.“ 
KeNsHOLE, January 20th. 

1181. “Improvements in alternating current electric motors." Тнк 
British THomson-Houstox Co., Lip, (The General klectric Co., United 
States.) January 20th. 
1,482. ‘Improvements in alternating current electric motors." THF 


British THoMsoN-Hovston Co, тр, (The General Electric Co., United 
States.) January 20th. | 


H. H. 


14589. “Improvements in alternating current motors.“ THe Вкітівн 
THoxsos-HovstoN Co., Lro. (The General Electrio Co., United States.) 


January 20th. 

1,494. “Improvements in controlling electric motors." Tue BRITISH 
Тномѕох-Ногѕтох Co., Lr». (The General Electric Co., United States.) 
January 20th. 


1.494. Improvements in alternating current dypamos.“ М. LATOUR. 
(Date applied for under Patents Act, 1901, January 2lst, 1903, being date of 
application in France.) January 20th. (Complete.) 

1,518 Improved shade carrier holder for bayonet or screw electric lamp- 
holders." P. Escaxr. January 21st. 


1,589. An improved system for limiting the destructive effect of an electrio 
arc accidentally formed within a generating station, and a method for the 


automatic supply of light during and after a breakdown.” Н. W. CLOTHIER. 
January 21st. 


1.542. An improved type of street junction box for the distribution of 
electrical energy." 'T.Conrw. January 21st. 

1,549. “ Improvements connected with electric cable troughs or conduits.” 
THE SEACOMBE Presskp Brick AND TILE Works, LTD., and F. P. Jones. 
January 216%. 


1,624. “A new or improved device for preventing accidents from overhcad 
trolley wires when broken." A. B. Мгие. January 22nd. 

1,641. “ Improvements in apparatus for arranging and displaying telephonic 
addresses and for such like uses." A. V. Hunt. January 22nd. 

1,642, '*Improvements in and relating to electric switchboards." Tu 
British THomson-Hovsron Co., Lrp., E. B. WEbMonur. and J. WHITCHER. 
January 22nd. 


1,654. '*An proves process for the production of electrotypes." BHERARD 
CowrEn-Corks & Co., Lro., and В. Cowrekn-CoLEs. January 22nd. 

1,076. "Improvements in processes for manufacturing electrodes for ато 
lamps." A. BLON DEL. January 22nd. (Date applied for under Patents Act, 
1901, February 5th, 1908, being date of application in France.) (Complete.) 

_ 1,714. “Improvements in electrical signalling apparatus.“ A. PIEPER. 
January 22nd. (Complete.) 

1.785. Improvements in connection with conductors for the trolley system 
of electrio traction." H.G.NicHoLson. January 28rd. 

1,704. “Imprcvements in or relating to clectric clocks." F. Норе.Јомек 
and C. L. Sumpren. January 28rd. * 

1,799. “ Improvements in electricity meters." 
FRICKER. January 28rd. 

1,800. “Improvements in electric mining lamps." Van Rapen & Co., LTD. 
(Gulcher-Accumulatoren-Fabrik G. m. b. H. Germany.) January 28га, 


W. M. Morpey and G. C. 


PUBLISHED SPECIFICATIONS. 


Copies of апу of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 


CURRENT TRANSFORMERS USED IN CONJUNCTION WITH INSTRUMENTS MEASURING 
тик ENruücy IN ALTERNATE Current ELECTRIC Cincrits, A. C. Heap. 
47. January 186. 


Tur CONTROL or THE SPEED or Din Her Сеннкхт Dynamos AND Motors, E. J. 
Javaux and A. M. L. Barbou. 455. January 7th. 


ELEC TIC SWII ES. E. A. Carolan. (The General Electrio Co., United 
States.) 1,064. January 15th. 


ELECTRIC LiIo TIN d Systems. J. F. McElroy. 1,095. January 15th. 

BAFETY APPLIANCES FOR THE PREVENTION OF INav5y WHERE A TROLLEY Lint. ok 
OTHER Live Сохрсеток Brnaks. W. H. Stewart. 1,299. January 19th. 

MINERS’ Ert ткі Lamps. H. G. Prested. 1,416. January 20th. 


CovrLINGS For METAL TUDES CONTAINING ELectRIiC Wires. J. G. Barber. 2,030. 
January 28th. 


YELECTRICALLY Actrvatren SEMAarionts. Siemens Bros. & Co., Ltd., and L. M. G. 
Ferreira. 2,961. February "th. 


ELECTRIC RESISTANCES AND THE Likt. F. Le Roy. 8,878. February 18th. 

Evectric TrrkckarH Apparatus, E. Vanzeitti. (A. Levy, Italy.) 8,986. 
February 19th. | 

HAND Toons коң 1лхкзмЕХ. 8. Kirlin. 4,414. February 25th. 


CONNECTION BETWEEN TERMINAL AND TkonLtLEy HEAD or ELECTRIC TRAMc ARA. 
T. B. Birkby. 5,619. March llth. 


DETECTING WHETHER RAILWAY OR LIKE POINTS ARE IN THEIR CORRECT Posrrio 
AND AN ELECTRICAL SWITCH FOR USE THEREWITH. Siemens Bros. & Co., Ltd., 
and L. M. G. Ferreira. 7,026. March 26th. 


Errcrnuc Hain Вигкнкв. J. B. Collins. 7,742. April 8га. 
SYSTEMS or ELECTRICAL DisriuserioN, J. C. Slaughter. 8,259. April 9th. 


OVERHEAD LINE AND TRAVELLING Contacts (TROLLEY) FoR ELECTRIC TRACTION 
OF ANY KIND. E. Bauco. 10,884. May 7th. | 


Raptator BysTEMS көң WIRELESS TELEGKAPHY. A. Blondel. (Date applied for 
under Patents Act, 1001, May 27th, 1902, being date of application in 
Belgium.) 11,427. May 19th. 


Sr. CTIox INsvuLaTiInG BripGes FoR ELECTRIC OVERHEAD CONDUCTORS, 
Harris, 11,552. May 20th. 


ErkrcrRICc BIGNALLING APPARATUS FoR RaiLway Trains, A. Bonemeyer. 15,048. 
July Tth. ~» 


SAFETY DEVICES FOR STRONG CURRENT OVERHEAD Conpuctors, С. C. van der 
Valck. 17,367. August l0th. 

MACHINE FoR Makino Battery Grips. T. J. Coster and Smith Storage Battery 
Co. 18,323. August 25th. 

TELEGRAPH АррРАНАТЕВ. O. Патау. (Societe des Telegraphs Multiplex (Systeme 
E. Mereadiar), France.) 18,867. September Ist. 

TELEPHONE RECEIVER-HOLDEKS. A. J. Briggs. 19,250. September 7th. 


MasuoLr TERMINALS кок ELECTRICAL Conputt SysTEx1s. G. M. Gest. 19,524. 
September 10th. 


PROTECTING THE TREMINALS OF BLECTRIC APPARATUS AND ENSUBING соор ELEkC- 
THICAL CONTACT. W. Peto. 19,748. September 14th. 


AvTOMATIC CIRCUIT Breakens, F. P. Wetmore. 20,230. September 19th. 


APPARATUS FOR DISINFECTING TELEPHONES, N. J. Торре, R. H. Smith and I. 8. 
Hartley. 21,574. October 7th. 


TELEPHONE ATTACRMEN Ts. W. S. Haddock. 21,851. October 10th. 


COUPLING APPARATUS FOR Tarrixo Circuit Wines, T. E. Daniels, jun. 22,101. 
October 13th. 


ELernicxl. CEILING Fitrincs. C, M. Dorman and R. A. Smith. 22,432, Octo- 
ber 17th. 


EvectiitcaL WiwNDiNG. Siemens Bros. & Co., Ltd. (Siemens & Halske Actien 
Gesellschaft, Germany.) 22,572. October 19th. 

Safety Fuse Device ror ELECTRICAL INSTALLATIONS. Siemens Bros. & Co., Ltd. 
(Siemens & Halske Actien Gesellschaft, Gerinany). 22,573. October 19th. 

CovERS AND FrsMES FOR JUNCTION Boxes. 8. Robinson. 22,699. October 20th. 

BncsH HOLDERS FoR DyxaMo-ELECTRIC MACHINES. M. E. Thompson. 23,643. 
October 20th. 

Contact APPARATUS ков ELECTRIC RELAY Master Clocks. O. Imray. (Siemens- 
schuckertwerke G.m.b.H. Germany). 22,€t4. -October 20th. 


H. B. 
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LONDON TRAFFIC FACILITIES. 


THE proceedings of the Royal Commission on London Traffic 
drag their slow course along, without much prospect of 
coming to an early end. Much of the evidence consiste 
of repetition of what has gone before ; granted that the vital 
points must be driven home by constant iteration, it must, be 
confessed that the process is a trifle wearisome to the 
spectator. 

The iniquitous burden placed upon the shoulders of 
promoters—even those of the London Oounty Council—by 
the arbitrary and senseless veto exercised by local authorities; 
the excessive powers of frontagers to block the traffic of a 
whole district (with a view to lining their pockets) ; the 
injustice of the purchase clause—all these matters have 
been thrashed out ad nauseam. The same is true of the 
more technical aspecta of street traffic, such as the blocking 
of the ruads by standing vans, the obstruction caused by 
8low and heavy wagons, the virtues of the tramcar, ав com- 
pared with the omnibus and the tube railway. The fact that 
the whole syatem of procedure in connection with the pro- 
motion of new tramway undertakings or extensions is anti- 
quated, extravagantly costly, radically defective and unjust, 
is 80 obvious that we fear it will be many years before Parlia- 
ment will be induced to abolish it and adopt new measures 
These considerations, 
however, are somewhat aside from the main question before 
the Commission—namely, how is the traffic of the Metro- 
polis to be reorganised, co-ordinated and controlled ? 

It is interesting to note that several witnesses of high 
standing are in favour of the establishment of an entirely 
new Tribunal, to have control of the whole question of 
London traffic, and to be invested with drastic powers, 
subject only to an appeal to Parliament. This view, for 
example, was taken by Mr. Stephen Sellon, than whom there 
is probably no engineer more experienced in the different 
ways in which municipalities contrive to blackmail 
and torment companies promoting tramway schemes. 
Another witness of profound experience in tramway 
undertakings of all descriptions, both for companies and 
municipalities, is Mr. J. E. Waller, whose evidence we 
report this week. Mr. Waller, while fully corroborating 
Mr. Sellon with regard to the excessive powers of opponents. 
of tramways and light raitways, also advocates the forma- 
tion of а new Street Traffic Board, with absolute legislative 
powers, subject only to the right of appeal to Parliament. 
But Mr. Waller goes further, and would empower the Board 
to deal with street traffic facilities not only in the Metro- 
politan area, but throughout the United Kingdom. 

We are strongly of opinion that the creation of some such 
Board or Government Department, armed with plenary 
powers to investigate all new projects, control their execu- 
tion, and issue regulations for their working, would afford a 
satisfactory solution of the difficulties which at present 
harass and impede the efforts of tramway, light railway, and 
tube railway promoters, be they companies or municipalities. 

Q 
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WE cannot allow the remarkable action 
of the directors of the Charing Cross and 
Strand Electricity Supply Corporation in 
regard to the dividend on the ordinary shares to pass with- 
out expressing the strongest disapproval of the course 
adopted by them. It is the first time within our experience 
that a board has gone to its annual meeting with a surprise- 
packet of this kind for its shareholders, telling ‘hose who may 
be there that the official declaration of dividend sent by post 
was really too generous, and that the directors, for some un- 
known reason, had been led to further consider the matter, 
with the unhappy result that shareholders were to have at the 
rate of 2 per cent. per annum less for the final dividend. No 
one knows better than directors do, that when dividends are 
improving shareholders do not trouble themselves to attend 
the meetings of а company; it is only when they are 
reduced, or the company is facing Carey Street, direction that 
anything like a representative gathering is to be expected. 
We have no quarrel with the directors for paying only 8 per 
cent. for the whole year instead of the 10 per cent. which 
they gave and then called back; our sympathies are always 
on the side of a strengthened position rather than an 
extravagant dividend; bat we do quarrel with the indis- 
cretion—for it was nothing short—which allowed them to 
issue their dividend notice before they had counted the cost. 
It is impossible for a thing of this kind to happen without 
leading to multitudinous questionings on the part of share- 
holders, whose admiration for, and confidence in, the board 
which could commit such a curious error would not be the 
greater on its account. To some the question may present 
itself, Was there not sufficient ready cash available to pay 
the proposed dividend ?" And it may also be asked whether 
anything of a special nature occurred between January 25th 
and February 3rd, the dates of the report and the meeting 
respectively, which led to need of greater caution. Or, 
perhaps, we may go even further, and ask, Did not the 
board know of its new recommendation until the date of 
meeting? If it did, why was not a second notice issued 
by post cancelling the first’ There was the meeting to 
come, of course, and there might have been some criticism 
from shareholders, but we trow the latter would have 
been better satisfied than they are; indeed, it would have 
been more satisfactory from all points of view. Surely such 
a decision was not arrived at at a board meeting held just 
before the annual meeting of the company! Whatever the 
reason may be, the wavering attitude of the board has 
besmeared the company's hitherto unblemished financial 
record. : 


Why was the 
Charinc Cross 
Dividend Reduced? 


| Ix a letter which we publish in our 
we rena, “ Correspondence ” columns to-day, Mr. 
. H. Edmunds makes an appeal which, so 
far as it relates to the excellent qualities of the late Secretary 
of the Institution, and to the necessity of making adequate 
provision for his widow and children, will strike a chord of 
sympathy in the hearts of all who were privileged to know 
Mr. McMillan, and to benefit by his inexhaustible patience 
and unquenchable goodwill. We are of opinion, however, 
that our correspondent’s action is altogether premature and 
insufficiently considered, and we fear that his precipitate 
action may unintentionally result in injury to the cause 
which he їв anxious to promote. 

There i$ no room for doubt whatever that the Institution 
of Electrical Engineers will take immediate action in the 
matter. Although, owing to the necessity for going to press 
with these peges before the result is known, we caunot 
announce the decision arrived at by the Council at last 
night's meeting, we anticipate that an official Memorial 
Fund will be opened, to which members of the Institution 
of all classes will be invited to contribute ; and this, in our 


opinion—which we know is shared by many of the leading 
members—ie the right and proper course to follow. By 
dividing forces—which will be the inevitable consequence 
of the course adopted by Mr. Edmunds—the strength of the 
appeal wiil be seriously reduced, and it is even possible that 
dissension may arise between the supporters of rival funds. 
That this should happen would be a most deplorable 
eventuality, and we sincerely trust that no further steps 
will be taken In the matter until the Council of the Institu- 
tion has officially announced its programme, We take this 
course with the earnest desire that the best may be done in 
the interests of those whose loss is immeasurably greater 
than ours, great though that be. 


The Penny-in-the-siot IT would seem, from certain cases 

Byetem, which were heard by Mr. Rose last week 
at Fulham, that ће “ penny-in-the-slot’ system” for the 
supply of gas does not always work well in practice. 
Summonses were issued at the instance of the Gas Light and 
Coke Co. for various sums of money due in respect of gas 
supplied. It appeared that, some time ago, a man who 
falsely represented himself to be one of the company's 
collectors, went round to the consumers, and, by means of a 
key, opened the meters and stole their contents. Under 
their form of agreement with consumers, the company were 
entitled to recover the deficiency, although, as а matter of 
fact, the gas had been paid for. That agreement provides that 
* if, from any cause, the money in the meter does not correspond 
with the amount of gas consumed, the consumer must make 
good the deficiency." In explaining why this clause had been 
inserted, the company’s solicitor said that it had been found 
that meters had been robbed by the consumers themselves. 
Further, it was always competent for a consumer to protect 
himself by demanding the production of the company's 
receipt book, which every collector has to carry. In spite 
of this, Mr. Rose felt himself compelled to make an order 
for the full amount in each case, but in doing во he expressed 
theview that ** a bargain isa bargain, and these people, having 
signed an agreement with a harsh clause in it, must abide 
by its conditions; but I wish I could decide otherwise, 
because it is an extremely hard case.” We have considered 
it necessary to draw attention to this case in view of the 
fact that electrical companies have also adopted the pie- 
payment meter system, and the decision illustrates the im- 


portance of the company entering into an agreement of this - 


nature with the consumers. In a ease decided in October, 
1902, which was duly commented on at the time in the 
columns of the ErEcrRiCAL REVIEW, the respondents, 
who supplied gas within their district, erected upon the 
appellant's premises an automatic slot meter fitted with 
index dials which registered the quantity of gas passing 
through it, and there was a box attached to the meter into 
which shillings could be dropped ; on each oocasion when & 
shilling was dropped in а certain quantity of gas passing 
into the meter. The respondents were the only persons 
who had the right to open the box, the key of which was 
kept by them. When the respondents’ inspector came to 
collect the money, the meter showed that 198. worth of gas 
had been consumed, but there was no money in the box. 
The money had been stolen through no negligence on the 


part of the appellant. The respondents claimed to recover 


from the appellant 19s. for the gas supplied. It 
was decided that the appellant by putting the money 
into the box had paid for the gas, and was 
not liable to pay again, The agreement which was called in 
question in the proceedings under notice was probably 
drawn up for the purpose of avoiding this decision. We 
commend to every electrical company the advisability of 
inserting the protective clause in their form of agreement 
with consumers. If the consumer is sufficiently foolish to 


* 
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admit an inspector without calling upon him to produce his 


receipt book, he can only have himself to blame if the so- 
called inspector proves to have been an impostor. 


WiTH the near approach of the Crystal 
Palace Motor Car Show, the Mecca of the 
British motorist, we are reminded of the 
part which, we believe, electricity is destined to play in con- 
nection with the automobile industry in the near future. 

We can but acknowledge that engineers interested in 
electrical automobilism were, as a whole, disappointed at the 
very meagre part which electrical vehicles played in last 
year's Show. Yet we have ample evidence, in the London 
streets, that electrically-propelled cabs and broughams are 
steadily gaining in popularity, and that their unequalled 
adaptability for town work is being more than ever recog- 
nised. Unfortunately, the ideal conditions in regard to 
-electrical vehicles, sketched out by Lieut.-Col. Crompton 
before the Civil Engineers’ Congress, seem at the present 
time as far off as ever. 

Even assuming that the electrical vehicle were being 
turned out in the numbers which are an essential of cheap 
production and supply, the electrical supply authorities have 
not apparently grasped the vital necessity for charging at 
the very lowest rates, and what is of equal importance, at 
the uniform rates, which would enable the best advantage to 
be taken of what might well be the cheapest form of loco- 
motion in existence, With our habitual caution, the in- 
grained ** slow coach " policy of the nation, we are content 
to let slide, what might be an economic revolution in street 
traction, and with it all, a great accession of business to the 
electrical engineering world. Given these greater facilities 
for charging, both in town and country, the electrical van 
would surely displace all others, and electrically-driven tour- 
. ing cars would be, at least, more in evidence than at present. 

The recent New York Automobile Show was prolific 
in electrical vehicles, which numbered about one-fifth of the 
total, and showed clearly where electrically-propelled vehicles 
are appreciated at their true worth. A great many of these 
were of the commercial type, and, as migbt be expected, the 
Edison battery was much in evidence. During the past year 
the iron and nickel type of cell has come to the fore, both in 
America and Europe, and preliminary demonstrations of 
their practical worth have given the automobile world some 
idea of their future possibilities in regard to automobile work. 
A novelty in ita way among the New York exhibits was 
on show by the General Electric Co., a set of Exide cells 
being charged by means of a rectified current, single-phase 
alternating current being fed through a mercury arc rectifier 
to the battery. А vehicle by the Baker Co. also embodied 
some new features, the propelling 2] н.р. electric motor 
being placed in the front hood (usually occupied by the 
petrol motor), and driving the front axle through bevel 
gearing. With the exception of these, the New York show 


Electromobile 
Development. 


did not produce anything radically out of the normal, 


but we may well hope that ite electrical features will find 
a satisfactory counterpart in our own show, which opens 
to-day. 


Tramway Social.—On Friday evening, January 29th, 
& "social" was held at the car-shed depót of the Reading Corpora- 
tion Tramways, in connection with the Tramways Social and 
Athletic Club. During the evening the finals of a billiard and 
draughts tournament were played off, and an interesting collection 
of photographs and curios which bad been contributed by a number 
of trsmways employés who had been engaged on service abroad, 
was on exhibition in the club room. During the evening selections of 
vocal and instrumental music were given by several members, and 
st the close of а very enjoyable evening Mr. Binns, the general 
manager of the tramways, with a few appropriate remarks, presented 
prizes to the succegsty! competitory of the tournaments. 


TECHNICAL INSTRUCTION IN GERMANY 


By W. d. RHODES, D.Sc, M. I. E. E. 


I have before me the Diplomatic and Consular Report on 
* Special Schools and Courses for Mecbanical Engineering 
and Electrotechnics,” in Germany, The Financial Times 
for January 11th, 1904, refers to this report, and says :— 

“Those who desire to see the facilities for technical 
education increased in this country ав the means of 
strengthening our hands in the fight for the world’s markets, 
will be much interested in the report by our Consul at 
Stuttgart on the special school and courses for mechanical 
engineering and electrotechnics, which was issued by the 
Foreign Office on Saturday. It is a complement to a pre- 
vious report on the building and engineering trades’ schools, 
and the two together serve to givea very complete idea of 
the extent to which scientific training is carried on in Germany. 
There are 18 engineering schools, with over 2,400 pupils, 
whose collective resulta are reviewed, and full details are 
also given of the works of [four or five of the leading 
technical universities where the teaching of electrical engi- 
neering is made a speciality. These latter schools were 
attended by over 3,600 scholars in 1902, of whom 37 per 
cent. were foreigners. It is interesting to note that 11 came 
from the United Kingdom, two from Australia and eight: 
from Cape Colony." 

I propose to supplement the reference of the Financial 
Times by inquiring more closely into these German methods 
of instruction, and then to compare them with our own 
methods. I will confine my attention to courses of instruction 
in Electrica! Engineering. 

To illustrate the case, I take the Technikum at 
Mittweida, which was founded in the year 1867, and was 
specially organised for purely industrial needs and require- 
menta. 

The instruction afforded by the school is of two kinds, or 
rather degrees—higher and lower. The former is given in 
the departmenta for mechanical and electrical engineers, and 
the latter in the departments for foremen, draughtsmen and 
inspectors. The special detailed aims of the higher and 
lower departments are as follows :— 

Departments for mechanical and electrical engineers :— 

l. Training of future engineers and constructors of the 
mechanical and electrical engineering branches. 

2. Training of future manufacturers of machinery, who 
must possess at least the same standard of knowledge as the 
engineers and Techniker" who are under their orders. 

3. Training of future owners of works or industrial 
undertakings who require single machines or whole systems 
of machinery for the manufacture of their special products. 

4. Training of future managers of engineering works 
and of the head engineers of branches of industry. 

5. Training of future consulting engineers and patent 
agents. 

6. Training of technical commercial travellers. 

Departments for mechanical and electrical foremen, in- 
spectors and draughtsmen :— 

1. Training of skilled workmen and mechanicians who 
wish to become foremen, inspectors, draughtamen and fitters. 

2. Training of future owners of small works. 

The courses of instruction last five or six terms (two and 
a-half or three years) for mechanical and electrical engineers, 
and three terms (one and a-half years) for mechanical and 
electrical foremen, inspectors, draughtemen, &c. They are 
most carefully arranged to suit the degree of previous educa- 
tion and practical knowledge possessed by intending pupils. 

The plans of instraction in the department of electrical 
engineering are three in number. Nos. I. and II. aim at a 
higher degree of instruction in electrical engineering, No. III. 
at a lower degree. Nos. І. and II. give practically the same 
instruction, but No. I. is arranged for a period of five terms 
of one half-year each, This has been devised to suit the 
degree of preliminary educational qualifications possessed by 
pupils attending Nos. I. and II. Pupils of No. I. possess a 
better standard of general education, and require, therefore, 
only five terms of technical instruction; pupils of No. II. 
possess a lower standard of general education, and require, 
therefore, six terms of technical instruction. The result is 
that the hours and subjects of instrnetion differ at the 
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beginning of the two courses. I. and II. approach each 
other towards the middle, and are practically identical at the 
end. 

The plan of instruction No. I. (duration 23 years) for 
electrical engineers 

Pupils who possess the educational qualifications for the 
one year military service or higher educational qualifications 
are admitted at once. 

Pupils who cannot produce these qualifications muet pro- 
duce proof of a good general education, and a knowledge of 
elementary arithmetic, algebra, and planimetry, These 
proofs must be adduced in the form of school certificates. 
If these are lacking, the pupil must undergo an ‘entrance 
examination. If he pssses this satisfactorily, he is admitted 
to Plan of Instruction No. I.; if he does not pass, he can 
undergo a course of private tuition, and can present himself 
again for examination, or—and this is generally the case— 
he may at once enter the course given under Plan of In- 
struction No. II., which lasts one term longer than No. I.. 
but provides practically the same instruction. A period of 
one year’s practical work before entrance is considered highly 
desirable, and those pupils who have omitted to fulfil this 
most important condition are requested to rectify this omis- 
sion in some magner or other during their course of study. 
Those pupils, however, who wish, after the completion of the 
course, to obtain the diploma of electrical engineering, must 
either have undergone this period of at least one year's 
practical work before entering, or must interrupt their 
studies after the second term of No. I., or the third term of 
No. IL, in order to undergo at least one year's practical 
work. For the purpose of practical work, middle-sized 
engineering or electrical works are considered most suitable, 
and pupils are recommended to work the same hours and 
observe the same rules and regulations as the ordinary 
workmen. 

The five terms' work embraces a progressive study of 
German, Mathematics, Physics, Electro-technics, Mechanics, 
Strength of Materials, Mechanical Engineering, Freehand 
Drawing, Descriptive Geometry, Chemistry, Hydraulics, 
Graphostatics, Building Construction, Book-keeping, French 
and English. In the fourth and fifth terms laboratory work 
е the great portion of the time. 

I have taken Ње “ Technikum“ at Mittweida as illus- 
trative of the curriculum in electrical engineering and the 
requirements and methods adopted, and it behoves us to con- 
sider in what respects these are inferior or superior to those 
adopted in our own technical institutions. 

On comparing the curriculum with the courses at such 
places as the Central Technical College, the Finsbury 
Technical College, the Manchester Technical School, and 
other such institutions, I find but little difference except 
that in Germany they include what may be described as 
commercial subjecte—book-keeping, English, French, &c.,— 
whereas we content ourselves with the technicalities of the 
subject. Technicalities are unproductive unless they are 
commercially applied, and I regard the Germany system as 
superior to our own in this respect. 

On the whole, I think that, as regards the technical 
instruction in. our institutions, it is more likely to 
result in a good comprehension of the subject, since while 
not neglecting theory, we pay more attention through- 
out the whole course to laboratory work. On the other 


hand, our German friends have the great advantage of com-. 


pulsory experience in works ere they can obtain a certificate 
of proficiency. This is a point of extreme importance, and 
one to which I have on many previous occasions drawn 
attention. 

Farther, the requirements of the German institutions from 
students on entrance are more rigorous than our own. With 
the exception of, perhaps, two of our leading colleges, the 
requirements both as regard attainments and age on entrance 
are ludicrous. e 

What can we expect if boys—children—of 13 or 14 
years of age are admitted to a three years’ course, which is 
supposed to be sufficiently comprehensive to embrace even 
the groundwork of theory only ? If boys of such tender years 
are admitted, their course is over before they can lisp science, 
let alone talk it. They come out in scarcely an em- 
bryonic condition, and only produce disgust and distrust in 
the technical institution which has had the impudence to 
turn them out, The earliest age of entrance should not he 


less than 16 years—a year later would be better—for even 
then a youth’s mind is only approaching the condition of 
receptive ability. 

We English, however, complain that 16 and 3 make 19, 
which is too late for a youth to start the practical work at 
a nominal salary! It is not too late if the three years’ 
course is 80 arranged as not to produce a dislike of practical 
work. If for each hour of theoretical instruction there are 
at least two hours of hard work in the mechanical and 
electrical laboratories, it will not take a bright youth long to 
become valuable to his employer after leaving college. 

Another point in favour of the German system I would 
draw attention to, viz., the compulsory year in works. The 
human mind is very much like soil. Let it lie fallow, or 
change the produce for a time, and it will become fruitful 
again. 

There is such a thing as mental elasticity and, from ex- 
perience, I firmly believe that a year’s rest in the midst of a 
theoretical training is a very good thing, especially if the 
attention is in the meantime drawn, in a sort of latent fashion, 
to the phenomena that the theory has to establish. Not 


. ouly this, but an uninterrupted course of theory tends to- 


dogmatise, so to speak, one’s own ideas and to stultify origi- 
nality. Interrupt the theoretical training by a period in 
which ample opportunity is given to quietly think over the 
actual phenomena and not only will the accepted theory, if 


. accurate, be more easily understood, but originality will find 


its vent, and dogmatism will only prevail so long as it can 
be supported by unprejudiced common sense and cultivated 
reason, 

Two slices of dry bread are very difficult to relish, but 
they become quite palatable, nay, enjoyable, if a nice piece of 
beef is placed between them. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Electricity in Mines. abs 


The allusion in your columns to Mr. J. Tonge's recent 
paper before the Manchester Geological and Mining Society, 
expounding the excellent results got at his collieries with 
electrical coal-cutting machines, has called forth a dismal 
whine from an evidently less successful colliery official of a 
different order. 


The present writer is associated with one of the largest 


manufactarers of coal-cutting machinery (and one alluded 
to in the aforesaid whine) and is in a fairly good position to 
know what. is being done with these machines, and it is not 
a difficult matter to prove that such, now happily rere, 
failures are due, not to the machines, but to those in whose 
charge they are placed. 

With regard to the Jeffrey heading machine alluded to, 
there are hundreds of these at work both in this country and 
abroad, besides the still larger number used in its mother 
country, the United States, and its great utility and economy 
over hand labour can be vouched for by hundreds of colliery 
managers. The paper read only last Saturday at Sheffield 
by Mr. P. Greaves, before the Midland Institution of 
Mining, Civil and Mechanical Engineers, on the results at 
his collieries with the Jeffrey electric header, shows fairly 
conclusively that with the necessary human energy and 
skill, a great deal can be done with the machine. 


As regards the Diamond Longwall coal-cutter, of which 


over 300 are in use, this machine was nót designed in the 
usual sense of the word. It is the outcome of over 9 years’ 
experience in one of the largest West Riding Collieries by 
the actual users, а colliery which last year raised 573,000 
tons of coal, of which 454,000 tons were got by Diamond 
machines, This sounds very much like a machine “ designed 
by a man who never saw a colliery.” There are many other 
large collieries using in some cases as many as 20 Diamond 
machines, getting from these machines a large percentage of 
their total output at a reduced getting price, with far greater 
comfort and safety to the men and at increased saleable 
value. | 


What a ghocking waste of time, Co., for two fitters to 
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require seven hours to accomplish what an ordinary screw 
withdrawer (purchased for 58.) will do far better, and 
without injury to the shaft, in а few minutes ! 

The proper way to withdraw any coal-cutter armature is 
through the end, and with very little experience and the 
necessary apparatus, this is easily done. The writer knows 
of one colliery, where a large number of machines are used, 
where the armatures are taken out regularly every week end 
for examination and cleaning, and put back without the 
least trouble. "There is very seldom height at the coal face 
to lift an armature from its case vertically, and the split 
shell has in the majority of cases long ago been discarded. 

There is undoubtedly a splendid field for electricity in our 
mines, and there are many electrical machines for the purpose 
which are doing splendid work in the hands of painstaking 
and skilful officials. They are, however, no doubt capable 


of improvement, and, speaking for the majority of makers, ' 


there are immense efforts being made in this direction. 

Your recent correspondent would do well to enlarge his 
colliery experience by visits to other pite, where the diffi- 
culties he appears to think во fearsome have been overcome, 


and the writer will be glad at any time to afford him the 


opportunity. 
G. W. Bousfield, A.M.I.E.E. 


Wolyerhampton Tramways. 


In reading over your remarks on my letter of the 25th 
ult., I notice *our correspondent has not studied our 
article, &c. 

I beg to contradict that. You are charging the Lorain 
Co.'s renewals on the total working expenses, which is not 
fair, for, if a firm made a contract to put a plant up and 
then put it into thorough running order, I don’t think that 
you would allow them to charge for the expenses incurred in 
putting it so, would you ? 

As for the expenses being greater for a full year’s working, 
I don’t follow that, as, the longer the tramways are being 
worked, the more experience is gained of its bad points, which 
can then be remedied (or partly 80). 

гоп seem to have misunderstood me in regard to the 
heavy run. I mean that the gradients are very heavy, no! 
that the traffic is во. 

With regard to live studs, I may say that the only accident 
that I can get to know of in two years is that of a horse 
receiving a shock. 

Now, a word or two about the trolley system. Why did 
the Board of Trade make so many suggestions appertaining 
to the overhead wires and gear if they seem to be so reliable? 

Again, we have only to read a few lines from your last 
week's article on this subject, and if we happen to be the 


engineer of a system, doesn't it throw (or seem to) more - 


responsibility on our shoulders ? 

Take these lines: The consequences of an accident of 
this kind (breakage of overhead wire) may be во appalling, 
that it is of the last importance that the wires themselves, 
and the supporta which hold them above the rails, should be 
made a subject of constant, inspection." 

If it were not for first cost, most new tramways that are 
being laid now would have been of the surface contact type, 
but we shall gradually see them working their way in and 
ousting the trolley systems. 

Norman Hope. 


Explosions of Enclosed Arc Lamps. 


Oar attention has been called to the reputed explosions of 
enclosed arc Jamps and the conditions under which such are 
possible. | 

In the firet place, we should like to put on record that 
the lamps in question were not of Jandus make, and the 
fact that there are more than 27,000 Jandus lamps burning 
daily in this country, without a single explosion having been 


reported to us, is, we think, proof that the user of the 


original enclosed lamp has little to fear from this cause. 

We made careful experiments in our test rooms some 
years ago, iuvestigating fully the conditions tending to pro- 
duce ап explosion, We did not find that any mixture of 
carbon-monoxide and atmospherio air was explosive ; but it 
ig possible, with a certain form of enclosure and damp car- 
bons ta obtain conditions rendering this result possible, 


* 


This is caused by the moisture being dissociated by the arc 
into free hydrogen, and in combination with the carbon, 
carbon monoxide. This free hydrogen will also produce 
flickering of the arc. | 

À simple and certain remedy is to keep the carbons dry. 


The Jandus Arc Lamp and Electric Co., Ltd. 
ADRIAN D. Jonss, Works Manager. 
Holloway, N., | 
February 8rd, 1904. 


MeMillan Memorial Fund. 


Having just returned from abroad, I was deeply shocked 
when I heard for the first time, on Friday last, of the death 
of the Secretary of the Institution, Mr. McMillan. All who 
had the privilege of knowing him will agree with me that 
he was one who never considered any amount of time or 
labour too much for any work he had to do for the Institu- 
tion, either as secretary, adviser, or friend. He was always 
working for others and left no time to consider -himself, and 
he often overtaxed his somewhat delicate constitution. in 
consequence. From inquiry, I learn that he has been un- 
able to make much provision for his wife and young family, 
and I would venture to ask, through the medium of the 
Electrical Press, that a McMillan Memorial Fund be opened, 
and that each of the leading Electrical journals should pro- 
vide a column for subscribers, so that the many members, 
associates and students of the Institution may have an 
opportunity of contributing, and as these things are twice 


done if done quickly, the lists should be kept open for a 


limited time, say, one month only. Possibly similar pro- 
posals have already been made in other quarters, but in any 
event, I am sure it has only to be known to the 5,000 
members of the Electrical Institution that funds are 
required, to meet with a hearty response from all. I 
remember well when our former respected secretary, Mr. 
Frank Webb retired, that on that occasion I acted as 
Honorary Treasurer in connection with a fund raised in 
recognition of Mr. Webb’s valued past services to the 
Institution. The response was hearty and unanimous, and 
we are all pleased to know what a comfort and reward that 
contribution has been to Mr. Webb, and now with our 


. younger dear dead friend, Mr. McMillan, we can only get 


the indirect consciousness to ourselves that we have done a 
kind action to one who can alas, now never thank us, but it 
rests with us to see that suitable provision is made for his 
children. I shall be glad to volunteer my services in 
connection with a small, special committee of gentlemen to 
help the matter forward, and have pleasure in subscrib- 
ing one guinea to each paper opening its columns for sab- 
scription. Trusting that you will see your way to help in 
this matter, and thanking you in anticipation. 
Henry Edmunds. 
Upper Tulse Hill, S.W., | 
February 71А, 1904. 


[This matter is referred to in our leading columns.— Eps, 


Electrical Rock Drills. 


Some time ago one or two articles appeared upon this 
subject, and it was observed by one of your correspondents 
that this field appeared to have been left to enterprise other 
than British. 

This branch of the ever-widening electrical industry has 
not been entirely forgotten, and the writer would now be 
glad to learn of a mine where there exists near the rock 
face a three-phase, 50-cycle, power supply, in order to 
approach the manager with the view of testing such a 
machine in hard ground under normal conditions. 


A. H. Gibson. 


The Bristol Fire and its Lessons. 


In Mr. Leonard Andrews’s letter of February 6th, he 
says that an alternator losing its field becomes a short circuit 
across the bus-bars, and the switchboard attendant will have 
pome difficulty in localising the trouble, 

If an alternator loses Ия excitation, surely tha operator 
oan glance at the ammeter in the exocitiug-cirouit, and pull 
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out the main switch on seeing the excitet ammeter back at 
zero. I believe an ammeter in the field circuit is always 
provided; апу way, they are on Ferranti switchboards. I 
have known this done on two occasions, both through а 
fractured wire in rheostat of shunt of exciter. 

Of course, it largely depends on the operator, and the 
very low salaries that are often paid in the provinces do not 
tend to the safety of electrical undertekings. | 

|. Phonix. 
pn in the field circuit are not invariably provided. 
—Ерв. E. R.] 


Your correspondent, Mr. King, recently called attention 
to the importance of saving every second of time in shut- 
ting down plant in an emergency. Not only is this the case 
in light and power stations, where circumstances may demand 
such immediate action, but in large manufacturing works 
where power is trangmitted over large areas by belting from 
one or more engine rooms, necessity may at any time arise 
in a distant department for the instant stoppage of tbat 
portion of the machinery. In this instance, such an appa- 
ratus as that described by your correspondent is a necessity 
for more reasons than one, and in some large works with 
which I am acquainted, the usefalness of the installation 
of such an automatic gear for closing the stop valve, which 
has now been in operation some years, has been over and 
over again demonstrated. Not only has it once prevented 
the racing of the engine, when the governor strap acci- 


dentally broke, by the sudden increase of the speed of the 


little centrifugal governor driven by the engine shaft auto- 
matically closing а contact and immediately releasing the 
catch holding open the valve, but instances have occurred 
when serious accidents have been timely avoided by the 
closing of the circuit by means of the push buttons placed 
in various parts of the works. The latter are so arranged 
that the mere breaking of the covering glass brings about 
the closing of the circuit. 

After all, useful as such an installation undoubtedly is, it 
does not, for absolute safety to the large number of workers 
employed, appeal, I know, so directly to a responsible elec- 
trical engineer as a carefully devised scheme of distribution 
of electrical power to individual machines, or groups of 
machines, driven from a single line of shafting. No one 
knows so well as he that for simplicity, for absolute 
immunity from danger, which in a large works has 
to be so carefully fostered, and for the confining of any 
breakdown or stoppage to the department affected, a system 
of distribution by electrical power is equalled by no other. 


Wm. Phillips Mendham, 
Consulting Electrical Engineer. 


Bristol, February 8th, 1904. 


Municipal Appointments. 


Can any of your readers give an explanation of the fact 
that an engineer employed by a company seldom, if ever, 
obtains any of the appointments advertised from time to 
time by corporations and councils, especially as regards the 
more advanced positions. I know of several fully qualified 
engineers who, being employed by large supply companies, 
have repeatedly applied for quite subordinate positions with 
councils, the result being the same in all cases, viz., a man 
from a small provincial station owned by a municipality gets 
the preference, although he may have had far less experience 
than other competitors, who are generally disqualified by the 
fact that they have gained their experience while employed by 
companies. Does some secret understanding exist among 
municipalities throughout the country to debar any but 
those men who have been trained to municipal dodges from 
obtaining a position with any of them ? 

That this state of things shonld exist, as it undoubtedly 
does, seems to be unjust-in every way, and one can hardly 
help thinking that the municipalities themselves must be 
great losers by it, a8 in nearly all cases the company’s man 
has hada much more severe struggle to gain the position he 
holds than the man holding a similar position with a council. 

I should be glad to know if provincial men have the same 
difficulty that London men have in this respect. ее 

February 8th, 1904, | 


Faraday House Appointments. 


My attention has been called to a letter, signed an “ Old 
Faradian,” which appeared in your last week’s issue. 
I should not have thought any reply necessary, but that 


. the statements made are likely to mislead those unacquainted 


with the facta of the case. Of the students who completed 


the course during the period referred to, but a small propor- 


tion, less than half a dozen, went into central stations at all ; 
again, of these, but a proportion started at the salary named. 
I would suggest that in future, before you insert a letter 
calling in question the good faith of Faraday House, you 
give us the opportunity of publishing our statement of the 
case in the same issue. 
H. Foulds, Secretary. 
Тнк ErrorhRicAL BrANDABDISING, TESTING 
AND TRAINING INSTITUTION. 
: (Proprietors: The Syndicate of Electrical Engineers, Ltd.) 


Faraday House, 
February 9th, 1904. 


I observe in your issue of last Friday an insinuation that 
Faraday House is in the habit of sending its old pupils into 
central stations at any salary. I think it only fair to that 
Institution to say that, as far as I am concerned, they were 
the means of getting me a most satisfactory appointment 
with a large manufacturing company, and as I note the 
number of Faradians who are in these works, it would 
appear that there are very good grounds for doubting the 
accuracy of your correspondent's statement. I am not 
acquainted with the exact salaries paid to young central 
engineers, but it would appear that your correspondent, in 
his desire to injure his old Institution, considers no stick 
too dirty to beat a dog with; surely the fault, if any, lies 
with the engineers who offer such miserable salaries, and 
with them alone. Acquainted as I am with a large number 
of Faradians, I am thankful to know that the state of mind 
exhibited by the writer of the letter in question is con- 
spicnously rare. | 

J. T. T. 


As another Faradian, will you allow me to express my 
disgust at the preposterous remarks of your correspondent - 
in last week's issue. My personal experience of Faraday 
House is directly contrary to the whole of his statements, 
for the secretary got me a fairly paid post before my time 
was up, and лоѓ in central station work. 

The responsibility for the low salaries he complains of, 
surely lies on the shoulders of those offering them, and not 
on those who, from force of circumstances, are compelled to 
accept them. I deplore the intemperate tone of your corre- 
spondent's letter, which indicates a feeling I know to be 
Bingularly rare amongst my fellow Faradians, - 

$9 e H. 


I read with regret the letter of an “ Old Faradian in 
your last week's issue, not only because my experience is 
entirely contrary to his statements, but also because I believe 
the ill-feeling he displays is exceptional. I can only say 
that when I told the secretary of Faraday House that I had 
been offered an opening at a trifling salary he advised me 
to refuse it, and shortly afterwards found me something con- 
siderably better. ME 

Even if one or two cases were found to corroborate your 
correspondent’s letter, these would in nowise justify his 
absurd conclusions, 

| Another Faradian, 


* It is evident from the tone of the letter bearing the signa-, 
ture “ An Old Faradian,” that the object of the writer is to 
injure the Electrical Standardising and Training Institution. 


My experience of Faraday House is, that it is extremely 


generous in dealing with its pupils, For reasons I need not 
enter into here, but connected with the recent disastrous war 
in South Africa, where my home is, the question of my 
third year’s fee became a very serious one; judge, then, of 
my surprise and pleasure when the secretary refused my 
cheque for 100 guineas, and provided me with an opening, 
affording such experience as was an excellent substitute for 


? 
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my third year. It certainly was not in an electric lighting 
station; but, although the pay is small, I do not consider 
myself “ sweated,” but, on the contrary, very fortunate in 
this matter, and naturally am grateful to Faraday House for 
its action. I presume your correspondent is an old Faradian, 
but I feel curious to know what he is like, as, from his 
letter, he appears to be rather a peculiar exception. 
A. W. 8. 
February 8th, 1904. 


As a Faradian, may I protest in your pages against the 
insinuations of a writer in your lest week's issue who signs 
himeelf * An Old Faradian.” I feel quite certain that 
Faraday House does not dump its students in the manner 
suggested. My experience is, that it not only exerts itself 
to provide its old pupils with posts at a reasonable rate of 
pay, but has their interests very much at heart. I was 
placed in a satisfactory appointment on my course expiring, 
end was, entirely through Faraday House, afforded the 
opportunity of transferring to a better one in about six 
months’ time. 

Again, so far as my experience goes, I have found 
Faradians far more inclined to stand out for higher pay than 
engineers trained elsewhere. 

In conclusion, I cannot help expressing the conviction 
that the Faradian in question is happily a rare specimen. 


J. W. G. 


Perhaps the best answer to An Old Faradian's letter 
ro the above is to quote the following paragraph from it, 
with the vice versd in large type. Nothing can keep a 
smart man in the background, however poor his training 
may be, and vice versa.” . | 

That there is, and always will be, а small percentage of 
Faradians whom it is difficult to place is perfectly obvious, 
but to apply these isolated cases to Faradians in general, as 
* An Old Faradian " does, is a false statement of the case. 

Moreover, such statements are liable to damage the 
interests of Faradians as a whole, ав of course engineers and 
firms who employ Faradians will begin to inquire for men at 
the salaries of ** 108. and 20s. per week mentioned in “ An 
Old Faradian's " letter. 

He also goes on to say that “the youth trained in a pro- 
vincial station for two years, starts on the same footing as 
Faradians.“ I very much doubt if An Old Faradian” has 
met with such a case, and my own impression is that, a man 
во trained would be offered by the majority of station engi- 
neers a '* volt boy's" job. 

Ignoring the more hysterical parts of © An Old Faradian’s”’ 
letter, what appears to me to be the worst feature of the 
letter, in question is the determined way in which the blame 
for these enormous salaries” is laid on Faraday House. 
„An Old Faradian agrees that the training given is a good 
one, therefore the blame, if any, would appear to me to lie 
with either the students themselves, or the engineers who 
employ them. 

It is obvious that the salaries commanded by Faradians, 
will be regulated by the personal opinions of their employers 
with regard to their capabilities, and not by anything Faraday 
House can do, beyond training its students in the best 
manner possible. | 

In conclusion, I should like to suggest to “An Old 
Faradian" that, if he has a real cause for grievance, it would 
be far preferable for him to give particulars as to his name 
and the station in question, and not make such ridiculous 
statements as 80 per cent. of the students have appoint- 
ments found for them at the enormous salaries of from 108. 
to 208. per week." 

P. Vassar Hunter, 
" Faradian,” 


February 8th, 1904. 


I read with interest the letter of © Old Еагадіап ” in your 
last week’s issue, and would like to make a few remarks on 
same. Is he not aware that the electrical engineering profes- 
sion is overcrowded, and that every second young man one 
meets is going in for it, and that the supply of qualified elec- 
trical engineers far exceeds the demand. Then again, he 


seems to think that Faraday House men should be greatly 
sought after, and be paid large salaries, and be given good 
posts in central stations. І 

I beg to state, that for Ње post of shift engineer in а large 
station these highly-trained men are not required. No doubt 
they get practical work perhaps as gentlemen apprentices, or 
as switchboard attendants at a salary of nothing per week, 
the chief getting a good premium for teaching them (?) central 
station work. They get, no doubt, е first-class training in 
theory end electrical testing, but is this required for shift 
work ? I say no, the men required are those who have 
served a full apprenticeship to mechanical engineering, served 
in pattern, engine fitting shops and drawing office, and after- 
wards going into some electrical works for a year or two and 
studying the theory at evening classes, and in spare time, and 
then afterthisgoinginforstation work. Makea Furaday House 
man a charge engineer, and what is the result; he gets sick 


.of the monotonons shift work in no time, and thinks of his 


great training, and says he ought to be chief right away. 
But “ Old Faradian” need not despair, let him try and get 
into a station where the chief is also an old Faradian—no 
matter how many applied for the job, if he was the only 
Faraday man he would be selected for the post. But after all, 


a post in a central station is no catch whatever, especially as 


shift engineer. The work is the most thankless, monotonous, 
&c., under the sun ; the hours are variable, and the atmo- 
sphere in most stations very unhealthy, and yet thousands of 
young men are willing to work for nothing, if they can only 
get into the coveted Municipal station. In conclusion, 
parents would do well to think twice before putting their 
sons in for electrical work, as unless they are geniuses, ог 
have great personal influence and money they cannot hope to 
get on. The splendid training one gets at Faraday House 
fits one for designing electrical machinery and consulting 
work, and all the highest branches of the profession, and no 


young man with such a training, and with cny spirit, would 


think of going into a central station, at any rate, as shift 
Edd R. W. R. 


With reference to the letter under the above heading in 
your last week's issue, will you allow us to protest against 
both its statements and its conclusions? We feel convinced 
that, if not deliberately misleading, it is a gross and wilful 
exaggeration; and, moreover, it is not at all calculated to 
remedy the evil of which the writer complains. MEER 

Why does not ** Old Faradian," if he is a Faradian, give 
the facts ? | 

A statement that a man only gets 10s. to 208. a week 
must be compared with all the other circumstances of his 
individual case. We know of cases in which students have 
preferred to go to a certain station of their own choosing 
when there was only the one opening at the above-stated 
salary in preference to other posts at 308. to 40s. Similar 
cases occur in which the higher salary does not nearly 
recompense the advantage of living at home. These are 
not isolated cases we know, and if a man is getting a low 
wage, in most cases he has other advantages. 

Knowing that “Old Faradian's" statements are based 
upon such cases as these, we desire in fairness to the Faraday 
House authorities, also chief and superintending engineers 
who have drawn from fellow students and ourselves, to 
show that Old Faradian has failed in his attempt to 
prove even a similitude to any such odious a system as 
“ sweating ” in the language of Hebrew tailors. 

Four Faradians. 

February 9th, 1904. 


——MÁ 


THE ACTION OF LIGHT ON THE RAPIDITY 
OF FORMATION IN ACCUMULATORS. 


Bx D. TOMMASI. 


I HAD for some time noticed this singular fact, that, in ап accumu- 
lator, the negative plate which is exposed to the light wil form 
more rapidly than those in the shade,* and this reducing action of 
the light is manifested irrespective of the active matter contained 


* In all types of accumulators, the two extreme plates are inva- 
riably negatives. 
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in the plates of the accumulator, the density of the sulphuric acid 
used as the electrolyte, or the temperature of working. 

In order to establish in & more precise manner the part which 
light plays in the formation, or, more accurately speaking, the 
reduction of the spongy lead, the active matter in the negative 
plates, I have carried out the following experiments :— 

Two accumulators of my design,* each composed of а glass vessel 
filled with acidulated water, containing three negative plates and 
two positives, were placed: one, A, во that it was exposed to the 
rays of the sun, the other, в, in a cardboard box covered with pitch, 
and closed in such & manner as to completely exclude the &ccumu- 
lator from the light. The two accumulators were connected in 
series and charged with a current of from 2 to 3 amperes.{ 

Daring the first 30 hours no appreciable difference can be 
perceived between the negative plates of the accumulators, A and 
B; but after this period it is soon evident thst the negatives 
exposed to the light begin to take a greyer appearance, showing 
that they are more advanced than the negatives which are in the 
dark. 

This difference of shade, which is due to the greater or less 
quantities of lead oxide reduced, becomes marked at first, then 
diminishes, and finally disappears when the negatives are almost 
completely formed, that is to кау, are reduced to spongy lead. 

From these experiments, which I repeated a number of times, 
it appears that the negatives of an accumulator form more ropidly 
an the light than in the dark, other things being «qual. This fact 
having been ascertained, it was of interest to see whether light had 
any effect on the rapidity of formation of the positive plates. 


With this view, I arranged two of my accumulators $ in such a 


manner that the extreme plates were positives, each celi containing 
two negatives and three positives, as before. 

One accumulator, 41, was exposed to the light, the other, BI, being 
placed in the dark. They were connected in series, and charged 
with a current of from 2 to 3 amperes. After about 20 hours it 
was possible to see that the positives placed in the dark had already 
acquired a darker colour; that is, they were oxidised to a greater 
extgnt than the positives exposed to the light. This difference is 


` very noticeable at first, growing, then diminishing, and at last being . 


practically inappreciable, when the positives are almost completely 
formed; that is to say, converted into lead peroxide. From this 
result it appears that the positives of an accumulator form more 
quickly in the dark than when exposed to the light, other things being 
equal, 
Also, the positives formed in the dark are characterised by a dark 
brown appearance, those formed in the light being of a reddish 
brown. This difference of shades persiste during several charges, 
but eventually disappears entirely. Thus the reddish colour of the 
positives which have been exposed to the light becomes darker and 
darker, until it attains the brown tint of the positives which have 
been formed in the dark. 

One also notices that the negatives formed in the light have a 
- lighter tint than those formed in the dark, but this difference is not 
very perceptible. | 

The capacity of ап accumulator, whether charged in the light or 
in the dark, was found to be practically unchanged. - 


LEGAL. 


COLWELL AND OTHERS v. Sr. Pancras Вовооан Councit. 


Tuts case came before Mr. Justice J оусе, in the Chancery Division 
on Wednesday and Thursday last week. Mr. Hughes, K.C., and 
Mr. Beaumont, appeared for the plaintiffs; and Mr. Bousfield, Mr. 
Younger, K. O., and Mr. Martin for the defendants. 

Mr. Huaues, in opening the plaintiffs’ case, said that plaintiffs 
sought to restrain а nuisance alleged to be caused to the plaintiffs 
by the defendants in the working and use of an electric generating 
station and dust destructor at Camden Town. The main point of 
the nuieance was the vibration. There was also nuisance from the 
noise of the engines, and from the dust and smell due to the use 
of the dust destructor. 

His Говрзнір asked if the defendants had statutory power for 
the nuisance ? 

Mr. Новнев said they had not. The defendants were the under- 
takers for this purpose. The Borough Council undertook the 
lighting themselves, and the supply of electrical power in St. 
Pancras. There was a street called Great College Street, and at 
right angles to it Georgiana Street and Platt Street, and on the 
other side there was a road called King's Road. Plaintiffs had five 
houses in Great College Street. Tne plaintiffs were the leaseholders 
and occupiers, the defendants being the freeholders. They had 
purchased the freeholds. 

E di LonmpsuiP: I suppose you are asking too much all this 
me 

Mr. Носнез: I do not know that we have asked any price. 


* Bee Comptes Hendus de I' Académie des Sciences, of December 
29th, 1902, page 1,328, and Exxc. REv., January 2, 1903, page 7. 

f The weight of the plates of each accumulator was 2 kgs., and 
their area 3 9 tq. dem. 

i These experiments, 18 in number, were carried out during the 
months of June, Jaly, August and September. 

§ These accumulators were exactly similar to A and в as regards 


noe and area of the electrodes, active matter, and density of the 
acid. | 


Mr. ВорвктЕгр: We have communicated with the other side 
through the solicitors, and the solicitors on the other side replied 
that their client was not disposed to sell, so there was no chance 
of doing anything. 

Mr. Huaues replied that it was not material. The defendants 
had bought up the various interests of the other houses running 
along Great College Street. The defendants’ scheme was not an 
electrical generating station worked in conjunction with a dust 
destructor, but there was one sbaft between the two and that was 
common to both. He did not think that the two undertakings were 
worked together except to that extent. The station bad been in 
operation for some years—or at least a certain part of it bad. In 
May, 1902, having found it necessary to very much increase their 
power, defendants determined to carry out a very great increase in 
the plant—three large engines of 750 т.н.р. The engines driving 
the continuous current dynamo did not run in step, although they 
had them running, it might be, at only slightly different speeds. 
But they could run at different speeds, and consequently they 
did not thrust always at the same time. What happened was 
that they got a certain periodic increase and decrease in the vibra- 
tion. In May, 1902, the defendants began working, but not at full 
load. At this time the plaintiffs occupying these houses began to 
find at various times a very great increase in the vibration, and 
complaints began which ultimate)y culminated in the action. The 
defendants asked at various times for some time in order to get the 
thing into working order, but ultimately this action was brought. 
The defendants in their defence said that the engines were at pre- 
sent defective in balance, and consequently did not run smoothly, 
but that this defect could be remedied if time were given for that 

ose. 

vidence was given on behalf of the plaintiffs by Col. В. E. B. 
Свомртон, О.В. He said he was instructed last October in con- 
nection with this case, and made an examination апа inspection of 
the premises for the purpose of this action early in January, Оп 
Friday, January 8th, which was, he supposed, the time of maxi- 
mum load, he went into No. 110, Great College Street. He noticed 
distinct vibration, which undoubtedly was caused by reciprocating 
machinery. It had a distinct beat which was easily recognised. 
He also went into Nos. 108 and 112. He noticed vibration there. 
He afterwards went to the generating station and asked that the 
engine might be shut down. This was done, and it had a remarkable 
effect. It reduced the amount of vibration that was observable in 
the premises to an extent that nobody could possibly doubt or deny. 

Crogs-examined : There were many rooms where there was no 
perceptible vibration. The houses in Great College Street were 
lightish buildings, and a bit loose jointed.. The district was one 
where the traffic was heavy, but there was no trace of vibration set 
up by the passing of tramcars or wagons. 

Mr. J. J. Bourn, A. M. L. C. E., corroborated the evidence of the 
last witness. 

Mr. G. W. COLWELL, one of the plaintiffs and the leaseholder of 
No. 110, Great College Street, gave evidence of the vibration being 
8 serious nuisance. The destructor was also a nuisance, causing 
dust, smoke and smell. 

Evidence ae to the nuisance was also given by Mr. Malcolm 


: Wheeler, M.R.C.S., in practice at No. 59, Great College Street, 


Mr. A. Baldwin, F. R. C. S., of No. 6, Manchester Square; Mr. 
Edmund Evans, a surveyor; Mr. G. West, a railway clerk; Mr. 
A. E. Pritchard, a musical entertainer; and by several other 
residente in the neighbourhood. | 
At the close of the plaintiffs’ case, Mr. Beaumont, in dealing with 
the evidence given on behalf of the plaintiffs, said, with regard to 
vibration and the lapse of time which took place before the action 
was commenced, that the nuisance which was caused before the 
defendants put in their heavy machinery was very slight. The real 
nuisance occurred when the heavy machinery was put in. He did 
not for one moment suggest that the defendants had not tried to 
minimise the nuisance, but they had not succeeded in the least 
degree when the action was commenced. The defendants had not 
succeeded in doing во at the present time, but it was certainly less 
than it formerly was. There was no prescriptive right to commit a 
nuisance, and the defendants did not allege that they had been 
carrying on their works for 20 years. There was no evidence that 
the plaintiffs had been guilty of /áches or negligence in not com- 
plaining to the defendants of the nuisance; plaintiffs had done во. 
He (counsel) without binding himself, said he felt that if the de- 
fendants removed the new engines put in, the plaintiffs would not 
have much cause to complain. The noise was bad, but it was not so 
bad as the vibration, because that was constant, and at night it was 
very bad, because it affected the nerves of the inhabitants. He did 


not know how that could be cured. The nuisance from dust was 


also considerable, especially when there was a wind, when the 
carts were being unloaded, and when the clinkers were being 
brought out from the dust destructor. There was also evidence of 
а nuisance from smell, which was highly objectionable. 

In answer to his LorpsHip, Mr. Beaumont said that the 
injunction he asked for against the defendants, was to restrain their 
servants and agents from working their electric generating station 
and dust destructor so as to cause a nuisance or injury to the 
occapiers of the plaintiffs houses by vibration, noise, dust, and 
offensive fumes and smells, and so as to injure the structure of the 
said houses. : 

His LogpsuiP said he did not see what right the reversioners 
had to sue at all, except for damage to the fabric. . 

Mr. Beaumont said that it was put in the statement of claim that 
vibration would cause injury to the atructure. 

Mr. BousrFIELD then proceeded to open the defendants’ case. 
He said that there were two or three separate causes of action, or 
alleged causes of action. As to the minor matter of the dust 
destructor, he wished to say that the defendants had no wish to 
annoy the inhabitants of the district. It was not only the 
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defendante’ duty, but their desire to do everything they could 
which would conduce to the eanitary and salubrious character of the 
neighbourhood. Mr. Blair, who was the defendante’ engineer who 
had to do with the duet destructor, would tell his Lordship that 


ever since 1895 they had been improving their arrangements. 


There was really nothing which any reasonable person could com- 
plain of. The fact wasthat the dust destructor was better than it 
ever was before. He would not trouble to pat the case higher than 
that. Then as to the electric lighting plant, it might be of 
importance to him to establish that as regarded the old plant there 
was nothing of which any reasonable person conld complain. They 
had forgotten the fact that the old plant was at work in 1895, and 
had been working eversince. It wasan extremely strong observation 
to make with regard to the old plant,to say that nobody ever 
really complained about it. He would now come to the time when 
the three new engines were installed. 
would make ап admission. Не did not think he ought 
to contest that there was an amount of vibration at 
times between May and December which a reasonable person 
had the right to complain, of if the vibration had been of any- 
thing more than a temporary character. He was not going to say 
that the occasions as to which several people had spoken in their 
evidence as being a nuisance would not bave been а nuisance if it 
bad been permanent. But what he should submit about that was 
that & public body doing its best to discharge its statutory duty 
with reasonable skill was entitled to а certain amount of grace, and 
if notwithstanding the amount of skill and experience the body 
could bring to bear upon it there was а temporary nuisance, it was 
not а case for an injunction. That was the state of things before 
the writ was issued. He submitted that on and from January 8th 
there was nothing which any reasonable person could complain 
about—there was one exception, and that was with regard to Mr. 
Colwell and his daughter's bedroom. It was suggested and the 
defendants thought that the vibration атове owing to the nature of 
the foundations, or at any rate local peculiarities. As soon as it 
was suggested, defendants set to work to balance the engines much 
more closely, and that work had been going on ever since. The 
great authority on this point as to the balancing of engines was 
Prof. Dalby, and defendants had put themselves in his hands. 
Defendants thought, and bad every reason to hope, that everything 
would be remedied if the engineers had time in which to complete 
their experiments. The learned counsel submitted that tbe 
defendants were under a statutory duty to supply the district with 
electricity. Defendante’ duty was to use all reasonable skill and 
care to carry out their statutory obligations without committing а 
nuisance, even of a temporary character. It could not be put higher 
than that a public body bad the same protection as a private 
individual had. | | 

His LonpsHIP: You say the limit of your duty is to use all 
reasonable precautions against causing a nuisance. 

Mr. HuGHES: Yes. | 

The learned counsel cited certain cases in support of his con- 
tention. 


On Friday, Major P. CARDEW, examined by Mr. Bousfield, said he 
һай attended at the defendants' station with reference to the com- 
plainte at various times when the electric light plant was running. 
He first visited the premises on January 8th. He gotthere shortly 
after five o'clock. He found two alternators and some of the old 
plant, which were synchronised while he was there. There was no 
difficulty in synchronising the engines so that they ran to balance 
one another. From what ho saw there was very little vibration. 
The engines were running quietly, but there was a slight noise from 
the escape of steam. He went to No., 108, Great College 
Street, and found а certain amount of vibration there in the drawing 
room. He noticed it by watching the images on the piano, and 
could see that the leaves of the artificial flowers moved slightly. 
He could not.feel anything while sitting in a chair in the room. 
He did not notice anything in the other rooms of the bouse. He 
went into No. 112, but could not detect any vibration there. He 
also went into No. 116, and there he noticed slight vibration in 
a bedroom on the second floor. It was necessary to concentrate your 
attention on it to diecover that there was vibration. On January 11th 
defendants had more plant running—two alternators and six small 
sets. The load was not very large at that time, but the machinery 
was running at full speed. He went again into No. 108, and there 
the vibration seemed less distinct on that occasion. He went again 
into No. 112, and he noticed a very slight vibration in а sitting- 
room there. He went also into No. 114, and there a slight vibration 
could be observed. At No. 116 he went into the same bedroóm 
again, and there there was less vibration. Atthese tests practically 
everybody was present at the same time. The houses were not of 
very solid construction; the floors shook a little as you moved over 
them. 

The Witness spoke as to other experiments he had made, and 
said that such vibration as there was proceeded from the new 
machinery. In his view, excepting in the room where the piano 
Was and іп one of the bedrooms, there was no vibration of which 
any reasonable person conld complain. He had been told what had 
been done by the defen Hits up to the present, and, in his view, 
those who were responsible for the undertaking had done and were 
doing all that reasonable skill could do to remedy the vibration. He 
had no doubt that the engines would ultimately be brought into 
perfect balance. Не quite agreed with what Prof. Dalby was doing 
in the matter. He thought the vibration would be perfectly cured. 

Cross-examined by Mr. Huaues: It was difficult to say what 
effect vibration might have on different organisations. He thought 
the vibration was caused through defective balancing of the engines, 

Re-examined: He had no doubt that the mathematical balancing 
of the engines would be a perfect cure for the vibration. 


As to those he. 


Prof. DaL BT, examined by Mr. BousriELD, said that he had 
devoted particular attention to the subject of the belancing of 
engines. That subject frequently arose in the case of torpedo boats. 
He had seen the defendants’ engines. They were of the type 
usually used in central station work. In these engines there was a 
very considerable amount of balancing got by the disposition of the 
cranks and the moving parts. There was still, however, an un- 
‘balanced residue. Experience showed that such engines showed no 
vibration in certain conditions. It was necessary to get rid of the 
unbalanced residue. He proposed to do this by adding balancing 
weights on the machinery. He had had experience in the past of 
this sort of thing, and he had not the slightest doubt that he would 
cure the vibration in this case. The Witness said that he had paid 
visits to the plaintiffs! houses in company with the last witness, and 
corroborated the evidence he nad given. | 

Oross- examined: There was no reason for there to be any vibra- 
tion on a torpedo boat if the engines were perfectly balanced. The 
necessary work in the present case would take some months, Не 
was not aware that at Manchester they bad to give up reciprocating 
engines and have turbines. 

Evidence was then given by Mr. Brarr, defendante’ engineer, on 
the iseue as to the alleged nuisance from the dust destructor. 


Oa Monday Mr. Justice Joyce delivered judgment. He said this 


action was instituted on November 30th, 1903, and it was virtually 
admitted before him—and, in truth, it could not be denied—that by 
reason of the vibration caused by the defendante’ works at various 
times, and from time to time between the months of May and 
December, the plaintiffs had a right to complain of the annoyance 
to which they had been subjected, or, rather, a right to complain 
unless it were merely a temporary annoyance, and it was such an 
annoyance as, if continued, the defendants could not deny to be a 
nuisance in law. That, he eaid, was virtually admitted, but at all 
events, if necessary, he decided on the facts that that was so. In 
other words, it appeared to him that, by the vibration caused by 
the defendants’ works and machinery, so much nuisance had been 
occasioned by the defendants as to justify the action, unless the 
defendants could show that they were entitled to cause a nuisance 
by reason of its being, as they alleged, a temporary nuisance, or by 
reason of something in the nature of the annoyances referred to. 
He was of opinión thatthe amount of the annoyance caused had 
been a material interference with the comfort of the plaintiffs. In 
this particular case, the annoyance caused had not been tem- 
porary and occasional personal inconvenience, but, in his opinion, 
was such as was calculated to work material injury to the 


property of the plaintiffs, and, beyond all question, was most 


serious and likely to depreciate the value of the plaintiffs' property. 
In this particular case there was a clause in the order which 
authorised the work, that nothing in the order should exonerate the 
undertakers from any indictment or other proceedings for nuisance 
in the event of any nuisance being occasioned by them. What it 
really came to was this, that notwithstanding that order it was sug- 
gested that for months or it might be for years after the first 
erection or construction of the works the defendants were entitled 
to make the neighbourhood uninhabitable or to cause annoyance 
and vibration until the time might have arrived when they should 
have contrived or managed in some way or other to carry on their 
works without creating a nuisance. What was to happen if they 
never succeeded in doing that, no one was told. However, that pro- 
position to him was entirely wrong, and was one to which he was 
quite unable to accede. He would rather say that after the con- 
struction of their works, if not before, the owners of these works, 
particularly under an order like this, were not entitled to carry 
them on at all unless and until they could do so without occa- 
sioning a nuisance to the neighbouring owners of property. Та 
his opinion there must be an injunction, not distinguishing 
in any way between the old machinery and the new, 
restraining the defendante from carrying on these works in such а 
way as by vibration, noise, or otherwise to occasion а nuisance or 
injury to the plaintiffs during the continuance of their lease, and 
there must be an inquiry asto damages. This order would be with- 
out prejudice to any question in reference to any nuisance or 
annoyance that might be caused by the working of the dust 
destructor after March 30th next, and the defendants must pay the 
costs of the action. 

Mr. Youncer asked that the injunction might be suspended for 
six months. 

Mr. Huanrs thought three months, with liberty to appeal, was 
sufficient. 

Mr. Justice Joyce suspended the operation of the injunction for 
six months, saying there was to be no nuisance and vibration 
between 12 p.m. and 7 a. m., and after May let between 11 p.m. 
and 7 а.ш. The inquiry as to damages would be directed to the 
separate interests of the plaintiffs. 


— 


Gas v. ELECTRICITY. 


Mz. Justice SwixFEn Eapy, in the Chancery Division on Saturday, 
had before him a petition by the Hessle (Yorks) Gas Light and Coke 
Co., Ltd., asking the sanction of the Court to certain alterations in 
the articles of association with a view to empowering them to supply 


- electricity, chiefly for lighting purposes. Notice had been received 


and affidavits had been filed on behalf of the Hessle U.D.C., who 
claimed power to oppose the petition. Judging from the affidavits, 
said counsel, their desire appeared to be to save the company from 
iteelf. They seemed to be afraid that it would not be so successful 
as it had been in the past. Counsel proceeded to read the proposed 
amendments, which his Lordship. said seemed to be a lot of 
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s in a rigmarole. It exceeded anything he had ever seen 
ore 


Mr, Eve: It is a Gas Co. | 
His Logpsur said the petition must stand over, and gave leave 
to amend. 


BTREET OBSTRUOTIONS. 


Ix the King's Bench Division, before the Lord Chief Justice and 
Justices Wille and Kennedy, the liability or otherwise of workmen 
in the employ of the Post Office authorities to be proceeded against 
under the Metropolitan Police Act for causing two trucks to stand 
in Aldersgate Street “longer than was necessary for loading and 
unloading” came up for argument. A rule nisi had been obtained 
at the instance of the Postmaster-General during the vacation with 
the object of prohibiting summonses taken out against two men 
named Byott and Baily from being heard. 

Mr. DANCEWERTS, K. C., who appeared to show cause against the 
rule, said the men were e in repairing an underground 
telegraph cable in Aldersgate Street, and had kept two tracks 
standing in the street for the greater part of the day. 

The BoLrorroR-QENERAL replied that if this had been a pro- 
ceeding instituted to raise the question whether the Poatmaster- 
General or his employés had acted in excess of the powers given 
them by the Telegraph Act, he should not have offered any opposi- 
tion; because, although the Telegraph Act gave a right to the 
Postmaster-General and his employés to commit what would other- 
wise be a public nuisance on the highways, yet it was quite plain 
that there must be no excess of obstruction. The present sum- 
monses, however, could not possibly raise that question. These men 
had not taken the trucks with them for the purpose of “ loading or 
unloading them," as mentioned in the summonses, but only to carry 
their tools. 

Their Lordships, however, were of opinion that upon the facts the 
cases must go back to be heard, the question of costs to be reserved. 


GaiPBML's SrTRAM TRAPS. 


Im the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Btirling and Cozens-Hardy, on Tuesday, judgment was 
delivered on the appeal of Wm. Geipel from an order of Mr. Justice 
Buckley, directing a patent, No. 7,860, granted to him in 1893, to be 
revoked unless certain disclaimers were made. 

Lord Justice BTIRLING read the judgment of the Court. He 
said the appeal was from an order of Mr. Justice Buckley upon а- 
petition for the revocation of а patent by which he directed that 
the patent should be revoked unless within three months or such 
further time as the Court should allow, the patentee should obtain 
leave to dieclaim two figures in the complete specification. The 
present appeal related to only so much of the order as referred to 
one of them, the patentee admitting that as regarded the others 
the decision of the Court below was well founded. The ground 
upon which it was sought to revoke the patent was that there was dis- 
conformity between the provisional and complete specifications. 
The patent related to improvemente in steam traps which were 
devices for discharging condensed water from steam pipes or other 
receptacles for steam. The valves were made so as to act auto- 
matically, as the water fell, it caused the metal to expand or contract 
by the variation of temperature, so that when water formed the 
valve opened. Before the date of the patent in question this had 
been accomplished in various ways. Their Lordships, in the result, 
held that there was no disconformity between the provisional and 
complete specifications, the figure in the complete specification 
being merely a development of a figure found in the provisional 
specification. The appeal was accordingly allowed. 


~ 


ELECTRIO Tramways CONSTRUCTION AND MAINTENANCE Co., LTD. 


THE petition of Alldays, Ltd., for the winding up of the Electric 
Tramways Construction and Maintenance Oo., Ltd., was in the list 
for hearing before Mr. Justice Byrne on Tuesday last, bnt when it 
was called on, CoussErL for the petitioners asked leave to withdraw 
it. He said that his clients bad been substituted for other 
petitioners, and terms had been come to between them and the 
company. 

Mr. WHINNEY appeared for creditors who supported the petition, 
and who had not been settled with, and he asked that they might 
be substituted as petitioners. 

Mr. Justice Вувми thought Mr. Whinney’s clients were entitled to 
an order, which he accordingly made, and gave leave to make the 
necessary amendments in the petition. 


Моове v. THE Lonp Mayor, &c., о> MANCHESTER. 


Тніз саве came on at the Manchester Assizes, before Mr. Justice Jelf, 
last week. 

The plaintiff, on August 1st last, had occasion to go to Ashton, 
and travelled by electric car as far as Audenshaw, there changing 
into a horse car, by which the journey was continued. At the 
Ashton terminus she was descending the ateps from the roof when 
the car, as alleged, moved forward; the sudden jerk caused her to 
slip, and her right leg was broken. 

Several persons, called on behalf of the plaintiff, bore out her 
statement as to the carsuddenly moving. 

_ The suggestion of the defence was that the plaintiff, in descend- 
ing the slippery steps of the car on a wet night, did not exercise 


due care, and that her injury resulted from an accident for which 
the Corporation were not responsible. 

The Judge said if there wasan involuntary movement of the horses 
it would be a question for the jury whether it was such as could 
have been avoided. | 

A number of witnesses, including the guard of the car, were 
called. The guard said the car was standing with the brake on, 
and it was impossible for it to be moved. Others stated that the 
car was stationary when the plaintiff fell The driver said there 
was no movement whatever of the horses, and the brakes were 


ll on. 
The jury found a verdict for the plaintiff, damages £120. 


Dixon v. Тнк Logp Mayor, &c., OF MANCHESTER. 


Tue plaintiff, in this case, heard at the Manchester Assizes, 
was a Miss Ruth Dixon, and she claimed damages from the 
defendants for injuries sustained by her through being knocked 
off her bicycle by an electric car in Chester Road, Hulme, 
on July 26th. The evidence was contradictory, and the testimony of 
one of the defendante’ witnesses brought forth some severe com- 
ments from the Judge. During the course of his summing up, his 
Lordship (Mr. Justice Jelf) said that he had never heard a more 
truly scandalous suggestion than that the witness, an architect and 
surveyor, should give evidence in favour of the Corporation and 
against the young woman, not because it was the evidence of truth, 
but because it was evidence that would save the ratepayers’ pockets. 
The jury returned a verdict for the plaintiff, with damages £85. 


LN 
Stocks v. Tum CORPORATION OF OLDHAM. 


Тнв was а case also heard at Manchester, in which damages 
were alleged to have been caused by the electricity works of the 
Oldham Corporation. The Corporation had been advised that the 
claim should be disposed of by their paying a small sum towards 
the expenses of the plaintiff, it being understood that they admitted 
no liability, and paid no eum in respect of damages. 

Mr. Lanapon, who represented the plaintiff, concurred. 

Mr. Justice JELF assented, and the record was withdrawn. 


Hidoixs v. Tum Maxon, &c, or OLDHAM. 


Brronz Mr. Justice Bigham at Manchester, this action was brought 
by the plaintiff to recover damages from the defendants for 
injuries received through the negligence of their servants. The 
plaintiff, it appeared, was on July 25th last knocked down while 
crossing Ashton Road, Oldhum, by one of the defendante' electrical 
tramcars. The plaintiff's left upper arm was fractured, and he was 
unable to follow hisemployment. The defendants pleaded that 
the accident was entirely due to the plaintiff's own carelessness. 

The jury found a verdict for the defendants, but recommended 

them to take the. case of the plaintiff into their favourable 
consideration. 

The Corporation, however, while denying liability, had paid £75 

into Court. 

The Јораю suggested that the Corporation should give to the 
laintiff's wife the sum of £40, so that it might not be taken for 
egal expenses. 

Mr. RROD Es, for the Corporation, asked for judgment without 
costs, which was granted, and later announced that the Corporation 
had consented to pay the plaintiff's wife £1 per week for 40 weeks. 


CROWTHER v. COPINGEB. 


Ix this case, heard last week at Manchester, the plaintiff, 
Edwin Philpott Crowther, au electrical engineer, of Manchester, 
sought to recover damages for libel from Charles А. Copinger, 
also an electrical engineer, carrying on business as Oopinger 
and Co. in Manchester. Defendant had been apprenticed 
to the plaintiff, and remained in his employ until 1901. At the 
end of 1900 plaintiff's business (Crowther & Co.) was converted into 
a limited liability company as Crowther and Company's Electrical 
Industries, Ltd. Early in 1902 the concern went into liquidation, 
and the defendant purchased the stock and goodwill from the 
liquidator. The plaintiff since 1902 has acted as the manager of a 
business established by his wife, and also carried on under the 
style of Crowther:& Co., electrical engineers. The libel complained . 
of was contained in a letter which was written by the defendant to 
Mr. Н. К. Kempton, of Buxton, who was a customer of the plaintiff's. 
In this letter it was stated that Mr. Crowther, the managing 
director,” had absconded when the Electrical Industries Co. went 
into liquidation, and also that the defendant, since taking over the 
business, had endeavoured “to carry it on on an honest basis.” 
The plaintiff, in his evidence, emphatically denied that he had 
absconded or that he had conducted his business in a dishonest 
manner. 

Cross-examined, the plaintiff admitted that when the prospectus 
of the new company was issued at the end of 1900 the business was 
described as a sound and profitable" one, although there was no 
cash in hand and there was an overdraft at the bank. He also 
admitted that he had ashort time before written to the Income Tax 
Commissioner to the effect that the business had been carried on at 
a dead loss, and that nevertheless he had issued advertisements 
stating that the protits of the company were estimated to produce 
“ never less than 10 per cent., and might possibly reach 40 per 
cent.” 

The jury stopped the case, and judgment was entered for the 
defendant, 
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HARTER v. MANCHESTER CORPORATION. 


1н this case the Corporation applied for an extension of time in 
regard to an injunction obtained by plaintiff in of & 
nuisance caused by excessive vibration at Bloom Street tricity 


Works. The application was granted, also a request that the trial 


should not come on until & week after the motion. 


FIRRANTI, LTD. 


In the Chancery Division on Tuesday, Mr. Justice Byrne had 


before him the petition of Estler Bros, creditors, for the com- 
 pulsory winding-up of Ferranti, Ltd., on the ground that the com- 

pany was insolvent. A large body of debenture-holders opposed 
the petition. 

Mr. Воскмавтев, K. C., for the petitioners, eaid they were creditors 
for £827, partly for goods sold and delivered and partly in respect 
of dishonoured acceptances. The company was incorporated in 
July, 1901, with a capital of £400,000 in £1 shares, to acquire the 
business of another company called De  Ferranti, and to 
carry on the business of electrical engineers. In December, 
1901, the company had issued £100,000 first mortgage deben- 
tures, and on the terms of that issue hung а great 
deal of this matter. The company carried on business 
till December last, when receivers and managers carried on the 
business at the instance of the debenture-holders. When they 
entered on the business they prepared a circular and balance-sheet 
which showed £413,597 assets, and secured creditors £100,000. In 
these circumstances the petitioners could not get paid. The com- 
pany had not filed any affidavit in answer to the petition, but the 
debenture-holders, through Mesers. Tate & Whittaker, the receivers 
and managers, had put in an affidavit in answer. The matter stood 
over from time to time, pending the settlement of a scheme, but 
nothing had come of it, and now it seemed that the directors had 
determined to effect a voluntary liquidation of the company. 

The learned counsel said he objected to a voluntary liquidation, 
but the terms of the trust decided if there were a voluntary 
liquidation, the holders gota bonus of 10 per cent. on their deben- 
tures. If it were compulsory they would only get 5 per cent. 

Mr. Gzorcs HENDERSON, representing creditors for £14,000, sup- 
ported the petition. M: 


After hearing counsel for the company the petition was ordered 
to stand over. 


BUSINESS NOTES. 


Electrical Wares Exported., 
Win mwpnmeg Frs. 10TH, 1909. | WIr muprmG Fr k. 9TH, 1904. 


Adelaide. Teleg. mat... Value 2576 Adelaide ..  ..  .. Value £00 
Amsterdam. i£ э» ry ~ 88 Alexandria .. 66 
Auckland ee ee ee ee 10 terdam.. ee ee 70 
Bangkok. 2% 5% oe Vb Antwerp. Elec. fuses .. 274 
Bom ге вво жа oo 22 Buenos Ауге as — 98 
Bordeaux ae . 195 Calcutta ee co .. 896 
ee ee ee ee Оа Town ee LE J oe ee 181 
Саре Town .. ‚ө vs 90 Colombo e FE . mM 
Channel Islands .. . 4b , Teleg. mat. .. 26 
союш э „ т le; . ee m ри L d ee ee ы 8 
penhagen. Teleg. wire ast London ee ee e. 4 

‘Durban ee ee ee ee 890 Flushing e 40 
East London Teleg. apparatus 200 Gibraltar. Ex T ad 64 
Fremantle .. ve "m oo 2 Hobart, Teleph. cable. oo 845 
Ghent ее ea ee ee 50 Hong Kong se se oe ee 870 
Gibraltar as 83 Kobe. - e = 94 
Hamburg us 15 à Elec. instruments 66 
1 Teleg. cable t0 | Madrasa 18 
Hong g oe 92 $ 20 Melbourne .. e is .. B 
12 Mossel Bay.. |... .. of B 
Lisbon es 38 ңе ae . ee ee 58 
76 Paris. 181 
Melbourne " 542 генш. : - és 173 
Ostend 250 Port Elizabeth  .. $e ба 29 
Otago.. ee . 484 Rio Janeiro. Sab. teleg. cable 9,560 
Perth és . 95 Rotterdam. Teleg. wire „ 15 
Port Arthur . 187 Shanghai oe is . 219 
Port Elizabeth 104 Singapore 98 

Port Said . . 40 Sydney ss ie ee 883 d— 
Shanghai 894 » Teleph. cable e. 1,491 
Sydney 06 сеў 168 | Tientsin n. „ 8!9 
ellington е 981 Val о ee ee ee ee 11 
Yokohama ‚ 89 Wellington .. é> T oo 2 
"206 Teleg. mat... .. 684 
Yokohama .. we sor 185 
‘Total T 48,168 Total . £19,814 

Foreign Goods Transhipped. | 
Bordeaux. Elec. mat. .. Value £125 Melbourne, Elec. appar. Value £86 

Sydney. Elec. goods .. . 60 

Total .. ee 4185 Total T .. #296 


— i — 


Brush Car Contracts. The Brush Electrical Engineer- 
ing Co. have lately secured the following contracts :— 


" S end (per British Westinghouse Co.), 10 car bodies and trucks (repeat 


Manchester Corporation, 100 car bodies (repeat order). 
e District Tramways Co. (per Bruce Peebles & Co.), 80 car bodies 


AD А 
Gloucester Corporation, 10 car bodies and trucks (repeat order). 


Cerrection.—On p. 171, in our reference to the bank- 
ruptey proceedings of G. Neale, the Terminus Electrical Co. were 
referred to as creditors for £411, and Mr. В. B. Gardner for £68. 
We are asked to say that the Terminus Co. are creditors for £68 
only, and Mr. Gardner for £411. 


Pd 


New Journal.—We have received & copy of the first 
number of the South African Engineer (British Edition). It isa 
6d. monthly journal relating to mining, agricultural, eleotrical, 
mechanical, railway, sanitary, and, indeed, all branches of engineer- 
ing. Several columns are devoted exclusively to electrical matters, 
but those who turn to these, expecting to find information respecting 
new steps which are being taken in South African towns in regard 
to electrical development schemes, will be disappointed ; no doubt 
ие з remedied when the new journal becomes thoroughly 
es ‘ ; 


Tower Wagons.—Messrs. J. H. Heathman & Co., of 
Parson's Green, 8.W., who are well known in connection with the 
manufacture of tower wagons, send us particulars of an improved 
wagon recently supplied to the Barking Tramways for the erectioh 
and repair of the oyerhead constructional work. Among other 
improved features the tower is set lower down than usual, giving а 

uced height when closed. There is also an improved locking 
arrangement, which, by the movement of one lever, operates the 
locks at all four corners to secure the rising section, in the unfore- 
seen event of a rope breaking ; although, as there are four inde- 
pendent homogeneous steel wire ropes at the four corners, such а 
mishap issomewhat remote. The revolving platform can be locked 
by а screw in any position. The winding arrangements are operated 
at the back, so as to be quite clear of side traffic, and the hind axle 


——— — 
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HEATHMAN'S 
51° PATTERN 
TELESCOPIC TOWER 


ImPROVED Тотев Wacon. 


is made longer than usual with а view to increasing the stability 
of the vehicle. A large tool box is provided, and one man can raise 
and lower the sliding section when fully loaded. The vehicle is 
solidly constructed, and sufficiently light for one horse to draw. We 
are given to understand that Messrs. Heathman contemplate 
enlarging their works owing to the rapid increase in their business. 


Parliamentary.— North - Yorkshire Dale Raitlway.— 
On Thursday last week, promoters of this Bill should have come 
before the Examiner for proofs of compliance with standing 
orders, but as there was no appearance, the Bill was marked 
* Dead 99 

Petitions.— The Barking U. D. C. has deposited a petition in the 
Private Bill Offce against the East London and Lower Thames 
Electric Power Bill; and the Willesden U. D. O. is petitioning 
against the Harrow Road and Paddington Tramways, and the 
London County Council Tramways Bill. 

Amongst other petitions which have been deposited in the Private 
Bill Office of the House of Commons are the following: — By the 
Borough Councils of Stepney and Woolwich, and the Wanstead 
U. D.C. against the East London and Lower Thames Electric Power 
Bill; by Meux's Brewery Co. against the Charing Cross, Easton and 
Hampstead Railway; by the Wanstead U.D.C. and Mr. W. 
Blewitt against the Leyton U.D.C. (Tramways) Bill; by the 
Watford U.D.C. against the Watford and District Tramways 
(Extension of Time) Bill. 

Standing Orders.—On Monday the Harrow Road and Paddington 
Tramways Bill, and the Torquay Tramways Bill, came before Mr. 
Campion, the Examiner, and Standing Orders were found to have 
been complied with. | 


Germany.—The Accumulatorenwerkegesellschaft, RyBLem 


Tribelhorn, is the name of a company which has just been formed 
at Eschweiler. 


German Imports and Exports of Electrical 
Machinery.—There was а marked increase last year in the exports 
of electrical machinery from Germany, the return for the 11 
months ending with November last showing a total of 12,276 tens, 
as compared with only 12,170 tons in the corresponding period of 
1902. On the other hand, there was a falling off in the imports of 
foreign electrical machinery into Germany from 1,320 tons in the 
first 11 months of 1902 to only 805 tons in the 11 months ending 
with November last. 
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New Switeh.— The accompanying illustration stows a 
new switch which is supplied by Messers. Plutte, Scheele & Co., of 
Queenhithe, E.O. It is small and compact, and has a long break 


| Naw TUMBLER SWITCH. 


(E in. full), and the makers claim that it has porfect insulation. Its 
construction is new, the terminals being concealed in the base. The 
roller of hard insulating material is claimed to ensure perfect 
insulation of the lever from all other brass parta. 


Catalogues and Lists—Messrs. Crompton & Co., 
Lrp., of Chelmsford, have brought out a new ligt giving descriptive 
particulars and tabulated figures as to prices, outputs, and efficien- 
cies of their single-phase transformers of the core type for lighting 
and power circuits. 

Bulletin No. 5, which has jast been issued from the press by the 
Ввовн ELEOTRICAL ÉNGiINEERBING Co., Ілтр., is devoted to their 
work in the direction of steam and electric locomotives. Oaly a 
amall section is devoted to the latter class, the list being apparently 
intended chiefly for railway officials who are halting between two 
opinions in regard to the question of electrification, for during the 
years which will elapse pending electrification,, the Brash Co. is 
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A Brus ELECTRICAL LocoxOoTIvE ков CONTRACTORS. 


prepared to meet the requirements of steam locomotion, as it has 
been doing for yeara past. Our readers are, perhaps, given to 
regarding the Brush Co. as an electrical manufacturing company 
and nothing more, but a perusal of this catalogue shows that ite 
numerous types of steam locomotives are running in many parts of 
the world. The illustrations show many types for light railway 
systems, and for contractors, mining and other similar work. 

Mr. G. BRAULIE has issued the third edition of his catalogue and 
price list of Eclipse electricity meters. 

Messns. GEiPEL & LANGE, of 724, St. Thomas Street, S. E., have 
issued а new price circular of the Ward-Leonard motor starters. 

Messrs. JosgPH Kays & Sons, Lro., of Hunslet, Leeds, have 
issued а new illustrated price list for 1904, showing the latest 
improvements in their oil cans. 


Trade Announcements,—The Reid Gear Co., of Lin- 
wood, near Paisley, have removed to new premises, which are said 
to be the largest in Scotland given over entirely to the production 
and cutting of gears. The works have a floor space of about 22,000 
square feet, and are equipped with the most up-to-date machines for 
the production of machine-cut gears of all descriptions in quantities. 

The Chloride Electrical Storage Co., Ltd, of Clifton Junction, 
near Manchester, has opened an office at 78, King Street, Manchester, 
to deal with business in the North. This office will be under the 
charge of Mr. Davenport, who has been for many years the Chloride 
Co.'s representative in the North. 


Oa February 15th the Edison & Swan United Electric Light Co. 
will open a wholesale West-end warehouse and showrooms at 60, 
Great Marlborough Street, Regent Street, W., where large stocke of 
the "Royal Ediswan" lamps, and of their other manufactures 
generally, will be held for the convenience of the trade only. Show- 
rooms will be fitted up there for electric light fittings. 

Mr. Н. Holt has resigned his position as the manager o£ the plant 
and motor department at Messrs. Veritys, Ltd., London, and has 
taken up a similar position with the Rhodes Electrical Manufacturing 
Co., at 70, Bishopegate Street Within, London, E.C. 

Mr. Henry W. Clothier, whose association with H.T. switchgear 
designs is well known, has resigned his position as manager of the 


estimating department of Messrs. Ferranti, Ltd., in order to take up 


the improvement and development of the business of Messrs. 
Walker & Hodgetts, Ltd., of Salford. Mr. Clothier joined Messrs. 
Ferranti, Ltd., when their works were sitaated at Charterhouse 
Square, London, in the year 1894, and has the record of having de- 
signed the first oil break switch that was put to commercial use in 
this country. He was chief assistant to Mr. Ferranti in the design 
of switchgears, &c., up to the end of 1900, when he was offered an 
appointment vacated by Mr. Morton Beales as commercial manager 
for the switch department. During the two years that he held this 
position, the business of the switch department met with great 
enccess. At the commencement of 1903 the management of Mesars. 
Ferranti, Ltd., was reorganised, and he was appointed to the posi- 
tion he has recently given up. Messrs. Walker & Hodgetts were 
initiated in the year 1898, and became a limited liability company 
in the year 1900. They are known as makers of dynamos and 
motors, their clientage hitherto being chiefly colliery companies, 
theatres, and other users of lighting and power installations. They 
have made a epeciality of electrical haulage equipments and other 
electrical machinery for mines, Mr. Hodgetts will in future devote 
his attention to the management of the works, and to the design of 
motors and dynamos, in which class of work he has specialised for a 
number of years, some twelve or thirteen hundred machines having 
been built from his designs. It is now the intention of Messrs. 
Walker & Hodgetts to promote the interest of the existing motor 
and dynamo section, and to inaugurate a special department for the 
manufacture of switchgears for use in central stations, collieries, & a. 

Messrs. Bybry, Searle & Co., Ltd., of Cannon Steel Worke, Shef- 
field, have opened a London office at 46, Queen Victoria Street, L. C., 
for the supply of their tool and mining steels, crucible steel castings, 
rock drills, &o. 

The Paterson Engineering Oo, Ltd., of Norfolk Street, W. O., 
have opened an office at Amberley House, Norfolk Street, W.C., so 
as to be the better able to attend to business in the South of 
England. 


Book Notices.—* Bulletin de l'Association dea Ingéaieurs 
Electriciens, Sortis de l'Institut Electrotechnique Montefiore.” 
December, 1903. Paris: Gauthier-Villars. 7 fr. 

" Atti della Associazione Electrotecnica Italiana.” November 
December, 1903. Rome: Tipografia dell Unione Co operattiva 
Editrice. 

Journal of the Institution of Electrical Engineers. 
No. 164. London: E. & F. N. Spon, Ltd. 2s. 

"Elemente of Electro-magnetic Theory,” by 8. J. Barnett. 
London: Macmillan & Co., Ltd. 12s. 6d. net. 

"Dynamo-Electric Machinery.” Vol. I., Continuous Current 
Machines. Seventh Edition. By S.P. Thompson. 3s. net. 

“Electrical Eagineere' Pocket-book," by H. A. Foster. Third 
Edition. 21a. net. 

"A Manual on the Care and Handling of Electric Plants,” by 
N. H. Schneider. London: E. & Е. N. Spon, Ltd. 3s. 6d. net. 

" Quarterly Bulletin of the American Institute of Architects." 
Jaly—Ovctober, 1903. London: William Wesley & Son. 

Who's Who, 1904. London: A. & C. Black. Cloth, 7s. 6d. net. 
—Few words are required to review this work, for it is so widely 
known and used. It is a biographical annual, and, as has been aptly 
said, is of great value to those who want to know “anything about 
anybody " of note. 

Who's Who Year-book, 1904. London: A. & O. Black. 18. net. 
—This book contains the tables which were formerly a popular 
feature of JVÀo's Who. Опе can find out at once by reference to 
these tables the names of ambassadors, academicians, ecclesisstical 
dignitaries, clubs, colonies, members of the Government and the 
House of Commons, King’s Counsel, newspapers and their editors, 
schools, railways, societies and their secretaries, and last, but not 
least, university professors. It is an invaluable work. 

The Englishwoman's Year-Book, London: A. & C. Black. 28. 6d. 
net.—Tois publication forms a useful collection of information 
respecting educational and charitable institutions, and mpch 
interesting matter is given respecting the work of women in 
medicine, science, art, literature, music, also relating to religious, 
political and other spheres in which the fair sex have special interest. 
There is placed here in very convenient form mach matter that 
might be referred to many times in the course of the year, even by 
& mere man, but it is undoubtedly a book which our wives and 
sisters would study with interest and profit. 


Dissolutions and Liquidations.—At Grimsby County 
Court on Friday, Judge Sir G. Sherston Baker, Bart., granted an 
order for the wiading up of Messrs. Sharpe & Co., Ltd., electrical 
engineers, of Strand Street, Grimsby. It was stated that the trade 
creditors represented debts amounting to £1,200. 

The liquidator of Heaton & Smith, Ltd., of Manchester, has issued 
a statement. Mr. J. P. Garnett was appointed in May last, and 
since taking possession he has sold the whole of the machinery, 
collected the book debts, and realised a large portion of the atock- 
in-trade. £3,000 has been paid to the debenture holders, leaviug 
about £2,200 still owing in this direction, and there are also 
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preferential claims for some £210. Until this £2,410 has been 
wiped out, the ordinary creditors cannot be dealt with. The cash 
now at bank is £734, and book debts for sales made by the liquidator 
are £250 ; he has still to realise the remainder ofthe stock-in-trade, 
loose tools, patterns, &c., by auction, and the land, buildings and 
motive-power plant will be disposed of by private treaty. The 
unsecured creditors’ claims stand at £3,500. 

Messrs. R. and F. Wilson and G. Langley (Wilson Bros., elec- 
trical engineers and manufacturers, Bedford) have dissolved 
partnership. Messrs. В. and F. Wilson will attend to debts. 

The first meeting апа public examination of G. Jackson and D. 
Smith (Jackson & Smith, electrical engineers, Carlisle) have been 
arranged for February 22nd at Carlisle. | 


The Nt. Ermin's Hotel Telephone Installation.— 
With reference to our article of last week with regard to the 
telephone installation fitted by the Private Wire and Telephone 
Installation Co., Ltd., of Westminster, in the St. Ermin's Hotel, we 
are desired by the contractors to say that the telephones themselves 
were manufactured and supplied by the Berliner Telephone Manu- 
facturing Co., Ltd., of 117, Qaeen Victoria Street, and not by 
the Western Electric Co., who made the switchboard. 


Steam Meter.—We are asked to state that all corre- 
spondence relating to the patent steam meter which was described 


in our last issue, be addressed to Mr. W. J. Bamber, 113, Stamford 


Street, Brooks Bar, Manchester. 


May-Oatway Installations, — The following are the 
successful tenderers for contracts recently advertised by the May- 
Oatway Fire Appliances, Ltd.:— The premises of the Govan Rope- 
work Co. Ltd., Govan: Messrs. Carrick & Topping. Those of 
Mesers. Jas. Templeton & CO.: Messrs. Wylie & Lochhead, Ltd. 


The Reavell Patent Air Cumpressor.—We have 
received from Mesers. Reavell & Co., Ltd., of: Ipswich, copies of 
their 1904 catalogues dealing with air compressors. The popularity 
of this firm's make of com is well known—not only in con- 
nection with mining and kindred operations, but also in the 
portable form, as a very necessary adjunct to the larger central 
stations for dust cleaning purposes. The two lists before us deal 
respectively with single and two-stage compressors; describing and 
illustrating the construction and operation of both types in con- 
junction with direct-coupled electric motors and high-speed steam 
engines. The Reavell compressor, it may be remembered, has four 
cylinders arranged radially in a circular casing, making an ex- 
ceedingly compact machine, and reducing the variations of driving 
power within very small limits. This renders the machine parti- 
cularly suitable for efficient electrical driving, and as an added 
advantage, a practically steady delivery of air is obtained without 
the use of a large reservoir. Automatic control, in the electrically- 
driven machines, can be effected by two methods; either a variable 
speed motor, with a suitable resistance controlled from the delivery 
pipe, or a constant speed motor, automatically stopped and started 
by means of an air-controlled motor switch, being employed. АП 
the compreseors are single acting, all the parts being in constant 
thrust, also suction valves are dispensed with, and delivery valves 
of the maltiple type, interchangeable for all sizes of compressors, 


are adopted. We recently had an opportunity of visiting the works . 


of this firm, and were then impressed by the large amount of 
attention which was being bestowed upon the Reavell air com- 
pressor. 


For Sale.— Messrs. J. Davey & Co. are on February 24th 
to sell by auction two 10 nominal H.P. engines, and direct-current 
dynamos, switchboard, &., for the Electric Timber Seasoning and 
Preservation Co. On March 24th, Mesers. Farebrother, Ellis and 
Co. will offer for sale by auction certain extensive’ manufacturing 
premises at Kilburn, having a private siding on the L. & N. W. 
Railway. Messrs. Wheatley Kirk, Price & Co. are shortly to offer 
for sale by auction the stock-in-trade, work in progress, &c., at the 
Salford Switch Works (Heaton & Smith, Ltd, in liquidation). 
Some particulars respecting the above sales are given in our adver- 
tisements to-day. 


Re Nchiiler Lahmeyer Motor.—The Lahmeyer Elec- 
trical Co. announce that they have now made complete arrange- 
mente for the purchase of the patent Schiiler single-phase alternating- 
current motor, the rights for which were recently held by Messrs. 
Ferranti, Ltd. The Lahmeyer Oo. are now in a position to supply 
these motors, of which they have already supplied a considerable 
number on the Oontinent. 


Bankruptey Proceedings.—The statement of accounts 
under the failure of Messrs. Gardner Bros. & Co., electrical engi- 
neers, of Hornington Street, Burton-on-Trent, shows gross liabilities 
amounting to £2,860, of which £2,812 is expected to rank against 
the estate for dividend. There are 49 unsecured creditors. The 
causes of failure are losses on contracte and lack of capital. 


—— IE 
LIGHTING AND POWER NOTES. 


Ashford (Kent).—The U.D.C. on February 4th sealed 
an agreement with the Ashford and District Electric Supply Co., 
whereby the Council consents to the revocation of its E. L. order, 
and to the application by the company for another order. 


Bangor.—The T.C. has resolved to oppose the Bill pro- 


moted by the North Wales Electric Power Co. as far as it affects 
the area over which the Corporation has etatutory powers to 


supply. 


Belfast,— An inquiry wes lately held by the L. G. B. into 
the proposed extension of the electric mains to the residential 


suburb of Knock. A loan of £4,350 is necessary for the under- 
taking.' - wc А 4 


Bridbury and Romiley.— The B. of T. has informed 
the U.D.C. that unless certain works are carried out, the E.L. order 
will be revoked. The Council to obviate this, proposes to erect, 
works on a small scale, and the opinion of the reaidente in the 
compulsory area is to be ascertained, in order to gauge the possible 
consumption of energy. 


Brierley Mill.—The B. of T. has written to the T. C., 
stating that it will defer the consideration of the revoking of its 
E.L. order for one year. | P 


Broxburn and Uphall.—The ratepayers at & recent 
meeting protested against the decision of the Bathgate District 
Committee to light the districts by electricity before giving the 
ratepayers an opportunity of giving an opinion on the 
matter, and it was unanimously agreed to take a plebiscite of 
8 он on the question, and forward the same to the County 
-ouncil. | | 


Brynmawr.— The Breconshire C. C. has resolved not to 
oppose the U.D.C. Bill for introducing the E.L. into the district. 


Canada.— The British Columbia Review states that the 
report under the E.L. Inspection Act, shows that the use of electric 
light has much increased during the past year. Thie increase ie 
represented by 236,865 incandescent lights, or their equivaleut, or 
21 per cent. increase over the year before. Of tbe provinces, 
Ontario is by far the largest user, it having 203 out of tho, 324 
electric plants in use in the Dominion. British Columbia shows tl e 
largest proportionate increase, it being 82 per cent. The largest 
plant in the Dominion is that of the Toronto Electric Light Co, 
170,0C0 lamps; that of the Lachine Rapids Hydraulic Co., 158,503 
lights next; and the Ottawa Electrio Co., with 111,927 lights, third. 
The work of installing the arc lighting equipment of the Welland 
Canal is now under way. It is proposed to place an arc lamp of 
2,000 © P., A. C., every 500 ft. along the canal, with aix lamps at each 
lock. It is also proposed to supply energy on the three-phase system 
to motors, for operating the lock-gates, weirs, bridges, and yard 
shops. The Linooln Electric Light and Power Co., St. Catherine's, 
Ontario, has been given a ten yeara’ contract to furnish the power. 


Carnarvon.—It is stated that there are at least three 
companies anxious to come to an agreement with the T.O., in regard 
to the electric lighting of its area, viz.:—The National Electric 
Wiring Co., the North Wales Electric Power Oo., and Messrs. A. 
Salter and A. W. Penrose, London. These latter make four pro- 
posale, and state that they contemplate spending about £70,000 to 
develop the district, the lighting being ошу a part of a larger 
scheme; and they intend making Oarnarvon the centre of their 
operations, 

The proposals are :— | 

To take over the provisional order obtained by the Council, with 


` power to the Corporation to purchase; or 


To enter into a similar agreement to the one proposed between the 
National Electric Wiring Co., but with the following additions :— 
The company to pay the sum of £100 towards the costa of the 
Wiring Co. in formulating their scheme, and in discharge of any 
claim they may have against the Corporation; no construction 
agreement to be required; the rates chargeable to be For private 
lighting, 6d. per unit; for public lighting, 3d.; the company under- 
take to use gas for generating the electrical energy required for 
this scheme, and to purchase the same from the Council at the rate 
of 3s. per 1,000 cb. fr.; or 

The promoters are prepared to take a lease of the undertaking for 
7, 10, or 21 years, and at the conclusion of this period to lend the 
Corporation the amount required to purchase the works as far as 
the lighting of Carnarvon is concerned, at 34 per cent., repayable 
in 20 or 30 years, according to arrangement with the Council; or . 

The promcters are prepared to supply the Corporation with 
electrical energy in bulk at 24d. per unit. . 

If the Corporation will let the contract for laying the mains and 
doing all work in connection therewith—at an agreed price, or to 


de agreed upon by arbitration—to the promoters, the latter will 


purchase and use Corporation gas for generating the electrical 
energy. 

If the Council agree with the promoters upon any one of the four 
proposals, the latter agree at once to apply to the Light Rail- 
way Commission for sole power to construct certain electrical rail- 
ways in the district. 


Cheshire Power Scheme.— The promoters of Ше 
Cheshire electricity and power gas scheme, for which Parliamentary 
sanction is being sought this Session, have entered into a pro- 
visional agreement with the Power Gas Corporation, Ltd., for an 
exclusive licence to work the patents of the Corporation in Cheshire, 
tbe consideration being the allotment to the Corporation of 25,000 
fully-paid £1 shares. 


Chippenham.— The Gas Co., the Ratepayers’ Association, 
and several individual ratepayers have decided to oppose the 
application of the T.C. for a prov. order for E. L. 


Clevedon.—The U.D.C. has given its consent to a com- 
pany securing a prov. order for lighting the town by electricity. 


Colchester.—The T.C. has resolved to extend its mains 
to Nayland village at a cost of 2410, 
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Ealing.—A L. G. B. inquiry was held recently anent the 
applieation by the B.C. for power to borrow a sum of £25,000 
for electrical p It was stated that in 1902 the revenue had 
exceeded that of the previous year by £1,721, and that there was an 
increase in 1903 over 1902 of nearly £3,000. In the past nine 
months there was an increased revenue over the previous year of 
£1,873. The expenditure showed an increase every year Lamp 
connections had gone up from 36,000 in 1901 to 57,000 in 1903. 


Farnworth.—The result of the quarter's working of the 
U. D. C. electricity undertaking ending December 3186 last is ав 
follows:—Number of units generated for all purposes, 209,622; 
units supplied for lighting and power, 101,521; for traction, 83,831. 
The total receipts amount to £1,421, And the working expenses, 
including interest and sinking fund, amount to £1,151, which shows 
a profit of £270. 


Germany.—The plant at the municipal central electric 
lighting s n at Bamberg is about to be extended at an estimated 
of £5,600. 


Gorton.—The B. of T. has informed the U.D.C. that it 
ша the revoking of the Council's order until the end of June 
next. | 


Glastonbury.—The Somerset C.C. will oppose the appli- 
cation of the T.C. fora prov. order for E.L., as the Council, acting 
under the advice of its Parliamentary agents, could not assent to 
the insertion of the clauses required by the C.C. 


Glasgow.—The T.C. has instructed its clerk to employ 
agents in London, if found necessary, to appear for it against 
the applications by the Clyde Valley Electrical Power Co. to the 
B. of T. for five separate prov. orders to supply electricity in dis- 
tricts adjacent to the city. The report by the deputation of the 
T.C. Electricity Committee on the question of turbine plant for 
generating purposes has been issued. The deputation visited New- 
castle, Scarborough, Manchester, Rugby, London and Bristol. At 
Newcastle it inspected the two generating stations belonging to 
the Newcastle and District Electric Lighting Co., and one belong- 
ing to the Newosastle-on-Tyne Electricity Supply Co. At Scar- 
borough were visited the works of the Scarborough Electric 
Supply Co. Proceeding to Manchester, the party inspected two 
turbine continuous-current sets of 1,800-Kw. capacity at the Dickin- 
son Street works. These sete were reported as giving great satisfaction 
to the Corporation. The works of the British Westinghouse Manu- 
facturing Co. were next visited ; here there were in course of con- 
struction a considerable number of turbines, some of which were of 
7,000 xw. са ; intended for the Metropolitan and District 
Underground ilways, and others of 3,000 кү. capacity for 
the Clyde Valley Electrical Power Co. At Rugby the deputation 
inspected the works of Messrs. Willans & Robinson, and 
those of the B. T. H. Co., and at the latter works inspected 
one of the Curtis type of turbine engines, built in America, 
in operation. The deputation next went to London, where 
the works of Messrs. Yarrow, at Poplar, were visited. The 
deputation brought their visit to England to a close by inspecting 
the Bristol Corporation Electricity Works at Temple Back. Asa 
result of these visits the deputation recommended that steam 
turbines be adopted for the additional plant required for 
Port Dundas and Pollokshaws Road generating stations, for the 
reasons that not only was the capital cost, output for output in plant 
of equal efficiency, very much less than that of ordinary steam 
engines, but the economy in steam consumption and, consequently, 
coal consumption, was quite as low as with the best reciprocating 
engine, at any rate, with plant of the size now required, while the 
space occupied was very much less. The freedom from vibration 
was very marked, and the foundations and fixings required were 
much lees in extent, and consequently cheaper in comparison, with 
what was requisite in the case of the ordinary steam engine. The 
report was adopted, and acceptance approved of the following 
offers :—(1) Messrs. Dick, Kerr & Oo., Ltd., London, to provide and 
erect at Port Dundas station two seta of 3,000-xw. steam turbine 
generators (the turbines to be used, being these made by Messrs. 
Willans & Robinson, and the generators being those made by them- 
selves), with condensing plant, at a price of £29,145; and Messrs. 
Willans & Robinson, Ltd., to provide and erect at the Pollokshaws 
Road station one 1, 400-K w. steam turbine with condensing plant 
and two continuous-current dynamos by Messrs. Siemens Bros., at 
the price of £8,950. 


. Kimberley.—According to the British and South African 
Export Gazette, the completion of the De Beers electrical installa- 
tion, which is to supply the town and outlying districts, will be 
delayed owing to the non-receipt of material ordered from home 
firms. Constructive defects in the power station have also been 
discovered, for which the contractors are to be held responsible. 


Kingston-on-Thames.— The T.C. has declined an offer 
made by Edmundson's Electricity Corporation, Ltd., on behalf of 
the Twickenham and Teddington Electric Supply Co., to supply 
energy in bulk to the Corporation’s generating station, at a price 
not exceeding 24d. per unit. 


Knutsford.—The B. of T. has deferred the question of 


revoking the E.L. Order for six months. 


Leigh.—The Electricity and Tramways Committee of 
the T.C. has resolved that an expert engineer shall be engaged 
to report on the electricity undertaking and advise as to its more 
efficient working. The borough electrical engineer has reported 
that the battery requires overhauling, 


charged 34d. per 


Lindsey.—The U.D.C. has decided to oppose the applica- 
tion of the Lincolnshire and Yorkshire Power scheme for powers 
to erect an electric power station at Market Rasen. 


Lincolnshire and Yorkshire Power Scheme.—A 
meeting of the local authorities affected by the Bill promoted by 
the L. and Y. Electric Power Oo., conferring upon them powers to 
supply electrical energy over a large was held on 3rd inst, at 
the Guildhall, York. The local authorities of the following towns 
were represented :—York, Hull, Scarborough, Beverley, Ripon, 
. Harrogate, Bridlington, Filey and Hessle, and it was unanimousl 
decided to oppose the scheme. The Spalding U.D.C. and Lincoln 
City Oouncil have also resolved to oppose the Bill. 


Long Eaton.—The U. D. O. has ordered new plant to the 
cost of £2,346 for E.L. extensions. 


Longton.—The Т.О. has reduced the price of energy for 
power purposes as under :—Up to 500 units per quarter, 24d.; from 
500 to 1,000, 21d.; from 1,000 to 1,500, 2d.; from 1,500 and 
upwards, 12d. 

A Committee has been appointed to consider the advisability of 
adopting a free-wiring scheme. | 


Moffat.—Mr. Forman, C.E., recently sued the T.C. for 
£75 15s. as fees in connection with a scheme for lighting the burgh 
by eleotricity from & ' burn." The scheme had not been proceeded 
with. The Sheriff gave a decree for £37, the Council having already 
offered that sum, with costs. 


Middlesbrough.— The Corporation E. L. Committee has 
agreed to make application for sanction to borrow £20,000 for 
extension purposes. 


London.—IsLiNGTON.—Àt a recent meeting of the B. C., 
the Lighting Committee recommended the transfer from the elec- 
tricity account to the general account of £12,000, to provide for 
carbons and labour in connection with the street arc lighting. 
Alderman Mills explained that at present the Municipality was 
t, and that did not include the cost of carbons 
and labour, while private individuals and companies were charged 
from 4d. to 7d. per unit. It was pointed out that the change would 
mean another jd. on the rates, and that the recommendation was a 
scheme to make the electric lighting undertaking appear successful. 
Islington was now paying excessively for ita arc lighting as compared 
with Hackney, St. Pancras, Hammersmith, and other boroughs which 
only paid 2d. per unit. It wasstated that the undertaking was losing 
£1,200 by charging too little for the light supplied to the borough. 
The recommendation was carried. It was pointed out by Alderman 
Elliott that in 1889 lighting only cost equivalent to a rate of 174. 
in the £, whereas now they were paying under this item 4'98d. 


. During the debate it was stated that the whole position of the elec- 


tric lighting undertaking was being jointly considered by the 
Finance and Lighting Committees. 

HACENEY.—'l'he B.C. bas invited the Stepney Council to approach 
the L.C.C. to again introduce a Bill, seeking powers to undertake 
the wiring of premises. It was stated that the opposition of last 
year would, not be repeated, and under these circumstances the 
Stepney Council are prepared to support the introduction of the 
measure. Й 

CaMBERWELL.—The В.О. has decided in favour of petitioning 
against the East London and Lower Thames Electric Power Bill, 
in order that a clause may be inserted preventing the company from 
supplying any tailway or other company having powers in the 
borough. 

MARYLEBONE.—4As a result of the poll of the ratepayers on the 
question of iproceeding with the proposed Bill in Parliament, a 
majority of 1,176 was declared in ite favour. Less than a third of 
the electors voted. 

FULHAM.—The borough electrical engineer bas estimated the cost 


. Of the various systems of street lighting, as follows:—Gas as at 


présent, total annual cost for 250 lamps, £754 3s. 4d.; incandescent 
gas, annual cost £862 10s., capital outlay £555; incandescent 
electric, annual cost £879 3з. 4d., capital outlay £437 10d.; electric 
Nernst, annual cost £1,004 3s. 4d., capital outlay £687. 

WESTMINSTEB.—The Works Committee of the City Council 
repoited that it had appointed a sub-committee to arrange with 
the representatives of the various electric light companies a scheme 
with respect to the hours during which the companies shall have 
access to their distributing boxes. 


Newbury.—The Urban Electricity Supply Co.’s works, 
at Greenham, was inaugurated on the 3rd inst. 


Newcastle.—The City Council has decided to purchase 
: nM generating set, recently hired in an emergency, at а cost of 
‚400, 


Newcastle (N.S.W.).—An authority has been received 
from the Government enabling the Council to borrow £5,000 for the 
purpose of extending the electric light plant, in addition to the 
eum of £10,000 already authorised for the purpose of acquiring the 
plant necessary for the generation and supply of electricity. 


4 


м 


Vol 54. No. 1,368, Ривасавт 12,1904.) THE 


ELECTRICAL REVIEW. 


259 


———— ———— — — 


Nottingham.—A meeting of the City Council was held 
recently to consider the raising of additional capital amounting 
to £100,000 required for completing the equipment of the first 
section of the electricity station on St. Ann's Well Road, 
and extending mains, services, · &o. The resolution stated 
that application should be made to the L.G.B. for sanction 
to borrow that sum. The £100,000 was stated to be required 
for extensions, and the spending of the money would extend over 
three years. The principal object in asking for sanction to borrow 
the whole sum was that one inquiry might suffice. The Electricity 
Department will require £43,000 or £44,000 during the next few 
months. The resolution was passed. E | 


Plymouth.—The L. G. B. has forwarded to the T.C. 
sanction to borrow £30,965 for electricity purposes. 
applied for was £41,465. 


` Portsmouth:—A breakdown occurred recently at the 
electricity works, and is stated to be due to the failure of the turbo- 
alternators supplied by Messrs. О. A. Parsons & Co. The plant 
supplied by them consisted of two 500-ку. turbo-slternators, aud 
as the result of an interview with the E.L. Committee, Messrs. 
Parsons have agreed to alter the present alternators by adding 
rotating fields of their latest буре, and each set so altered is to be 
capable of а normal working load of 650 xw., the turbines, it 
necessary, being altered to meet their increased output. The 
capacity of the plant with these alterations will be 1,900 xw. 
instead of 1,000 xw. as previous to the breakdown. The cost of 
carrying out this alteration will be £1,480. The T.O. has adopted 
the Committee's recommendation that the offer of Messrs. Parsons 
and Co. be accepted, and that application be made to the L.G.B. for 
power to borrow £1,500. 


Ravensthorpe.—The Yorkshire Electric Power Co. has 
submitted to the U.D.C. & scale of charges for energy for lighting. 
and power, the figures varying from 4d. to 14d. per unit. The 
Council is considering the question of taking energy in bulk. 

Rhyl.—The U.D.C. has resolved to join in with the 
Flintshire С.О. in presenting a petition against the North Wales 
Electric Power Bill. ' 


St. Annes.—The U.D.C. has decided to arrange terms 
with Messrs, England, Winstanley & England for preparing plans, 
&c., in connection with the extension of the electric lighting works. 


Southampton.—O wing to the partial change-over from 
the old works to those now almost completed on the Western 
Shore, certain alterations to the mains have been agreed upon by the 
B.C., and it has decided to apply to the L.G.B. for sanction to 
borrow £1,790 for that purpose. | 


Nouthport.—The Chamber of Commerce has appointed 
a deputation to wait on the Corporation Electricity Committee 


relative to a reduction in the prices of energy, and to endeavour to 


induce the Corporation to supply on the flat-rate system. 


South Shields,—The E. L. Committee’s report states 
that the works coste, exclusive of public lighting, have been reduced 
by 14 per cent. ; with the public lamps included, the reduction was 
12 percent. The gross profit has increased by 13 per cent., amount- 
ing to about £470. For the three quarters of the financial year 
expired the increase on the total revenue was £1,074. The increase 
on the total cost to produce that has only been £460. 


Sowerby Bridge.—The B. of T. has informed the U.D.C. 
that it will defer consideration of the question of revoking the 
lighting order for another 12 months. 


Stretford.—The demand for electric light having proved 
in excess of what was originally estimated, the U. D. O. is considering 
extensions. The engineer recommends that the electricity works 
should be enlarged, and additional plant put down, ata cost of 
£6,750. The Council has instructed him to prepare plans. 


Switzerland.— The Communal Council of Lusanna has 
granted a subsidy of 32,000 lire for electrical power purposes in 
Ecublens. | | 

Sydney (N.S.W.).—The City Council, it is stated, in- 
tended to issue in January a prospectus fora loan of £250,000, to be 
raised by debentures, for the purposes connected with electric 
lighting. The works are making rapid progress, and the terms for 
supply have already been, determined by the Council. It is pro- 
posed to charge 44d. per unit for lighting, and 2d. per unit for 
power, or, at the option of the consumer, 5d. per unit for lighting 
forthe first hour per day, and 2d. per unit for all in excess of 
this amount on the maximum demand system. 


Tavistock.—The U.D.C. has decided to obtain, if possible, 


terms from.a company promoting a Bill for Electric Lighting in the 
town, for the eventual acquisition of the concern by the Council 
should it be deemed advisable. 


Tay Bridge.—The electric lighting of the Tay Bridge 
ds station of the N.B.R. was recently inaugurated. The instal- 
ion comprises about 30 arc lights. 


Torquay.—On the 2nd inst. it was recommended that the 
T.C. should apply to the L.G.B. for sanction to borrow £42,500 
for the equipment of an electricity un ing, made up as follows: 
Buildings and chimney shaft, £14,500; boilers and machinery, 
£28,000. It was stated that as the Council has entered into a 
contract with the Dolter Electric Traction Co. to supply energy for 
the working of its system, it was necessary to carry out the under- 
taking as soon as possible. 


The amount 


Walsall.—The electrical undertaking of the Corporation 
shows a pos during the past year of £314, as compared with a 
deficit of £244 for the previous year. А sum sufficient to wipe off 
the deficiency has been appropriated, aud the balance of £70 is tc 
be carried to the reserve fund. 

The Guardians have decided to adopt electric light for illuminating 
purposes in the new infirmary buildings. 


Walton-le-Dale.—The Lancashire C.C. has decided to 
oppose the prov. order being sought by the U.D.C. for electric 
lighting powers in order to obtain protective clauses, 


Wednesbury.—The T.C. has accepted a loan of £11,000 


. for electricity supply purposes, and has decided to re-engage Mr 


F. J. Warden-Stevens to supervise the working of its undertaking 
for 18 months. | 


West Ham.—At Tuesday's meeting of the Corporation 
the Finance Committee reported that owing to.the magnitude of 
the work already in hand, it regretted being unable to proceed with 
the electrification of the lines aoquired from the North Metropolitan 
Tramways Co. in High Street, and the Romford and Leytonstone 
Roads. The electrical engineer reported that the East London and 


Lower Thames Electric Power Bill was likely to seriously affect the 


DUE undertaking, and it was resolved to petition against the 
i | | 

Weybridge.— The Urban Electric Supply Co. has 
reduced the price of energy supplied on the maximum demand 
system from 7d. and 4d. per unit to 7d. and 3d. This is stated to 
be in consequence of the extension of the mains to Walton. 


. Whitby.—A report upon the year's working of the elec- 
tricity undertaking recently eubmitted to the U.D.C., states that 
during the year 1,332 lamps had been applied for. The amount of 
capital expended up to December 31st last, was £26,240, ont of 
£28,000 authorised, and the amount of capital repaid to date was 
£1,122. It was further stated that the loss on working during 1902 
amounted to £433, but a profit of £57 has been obtained during 
last year’s working. ; 


Widnes.— The Eleetricity Committee of the Corporation 
has recommended that the offer of the Mersey Electricity Supply 
Co., Ltd., for the working of its order be accepted. The company : 
undertakes to provide its own capital, to erect the plant in a given 
time, to accept а low maximum. charge for the electricity, and to 
hand the undertaking over to the Corporation under satisfactory 
terms if called upon so to do at any future date. The recom- 
mendations of the Committee were unsnimously adopted. 


Willesden.—The General Purposes Committee reports 
that, having inquired into the charges against Mr. Ruthven Murray, 
the Council's electrical engineer, it has found them without 
foundation. It, however, considered, that Mr. Murray should have 
obtained the Electricity Committee's consent before his interview 
with the Tottenham U.D.O.s consulting engineer. A resolution 
expressing confidence in Mr. Murray was passed, and subsequently 
& proposal by the North Metropolitan Electric Power Co. that he 
should continue in charge of the station, on suitable arrangements 
being made, was agreed to. 

The Council decided to instruct its solicitor to communicate with 
the Metropolitan Electric Supply Co., requesting them to dis- 
continue, on beíng asked, the supply of energy to consumers in 
the parish of Willesden. , 

It was decided to apply to the L. d. B. to sanction а £20,000 loan 
for mains, meters, motors, &c. | 


Wimbledon.—The T.C. has received the sanction of the 
L.G.B. to the loan of £1,300 required for a water-softening plant. 
The Council has resolved to install 36 additional aro lamps for 
street lighting, at a cost of £550, and the L.G.B. sanction ѓо borrow 
that amount is to be obtained. 


Winsford.—The B. of T. has informed the U.D.C. that 
consideration of the revocation of the E.L. order will stand over 
for six months. The Council is negotiating for the disposal of the 
order to the promoters of the Cheshire Electricity Bill. 


York.—A report of the E.L. Committee presented to the 
City Council states that during a period of nine months £6,051 had 
been received, the cost of production being £98,290, a profit of over 
£2,700 towards sinking fund and interest remained. : 


TRAMWAY AND RAILWAY NOTES. 


Automatie Signals on the District Railway.—The 
Underground Electric Railways Co. of London, Ltd., have decided 
to use an American system of signalling on the 15 miles of double 
track of the Metropolitan District Railway, and have given the 
contract for this work to the Westinghouse Brake Co. The signals 
for this installation will be worked automatically on the Westing- 
house electro-pneumatio system, and are about 300 in number, the 
service in the tunnels being arranged for trains running at intervals 
of about 1} minutes. A new form of combined signal motor and 
arm will be employed. These motors, together with train stops, 
relays and other special apparatus, are now being manufactured by 
the Westinghouse Brake Uo., Ltd., at their works at King's Cross, 
N. This system of automatic signalling has already been in service 
for some months on the Ealing and Harrow branch of the Metro- 
politan District Railway. | 
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Batley.—Mayor Druitt's report on tbe accident which 
occurred on the electric tramways on January 16th was issued on 
Tuesday. The report states that the car in question 
was а four-wheeled double-decked car, fitted for electric traction ou the 
overhead trolley system, provided with the Westinghouse No. 90 controller, and 
titted with the usual hand brakes and the Westinghouse electric magnetic 
slipper brake. The derailment occurred on the car commencing to round the 
curve between Thorncliffe Road and Track Road. The line is a single one, and 
the radius of the centre of the track is 78 ft. The super elevation of the outer 
rail is 11 in., which is as much as can be given, and which is ample for the 
speed sanctioned round the curve, viz., four miles an hour. The gradient of 
'Chorncliffe Road approaching the curve is at first slightly rising, and then a 
falling one fora distance of 256 yds., starting at 1 in 100 for 85 yds., then 1 in 90 
for 184 yds, and finally 1 in 20 for the remaining 87 yds. 

Major Druitt says he examined the track in the Jocality and found 
it true to gauge, and in good order, and the derailment was due to 
the exeeesive speed at which the car was being driven. The car had 
not been touched when be (Major Druitt) saw it, and the Westing- 
house brake was in good order when he tried it. The car had been 
subjected to а detailed examination, and all the wires traced from 
the controller to the resistances, and to the motors, and tbe Westipg- 
house brake, but not one loose or shaky connection was found. The 
report ptoceeds :— 

Taking АП tbe evidence available into consideration, 1 do not consider that 
there was any failure of the Westinghouse brake, but that the car got out of 
hand owing to motorman Bower approaching the corner at too high a speed and 
failing to apply the brakes in sufficient time to check the car. There is an 
appreciabie interval of time between the moment of applying the Westinghouse 
slipper brake and the braking effect being felt, during which the car, when on a 
falling gradient, increases speed, and I think it most probable that Bower, 
feeling no immediate effect on the car, jumped tothe conclusion that the brake 
bad failed, and at once took it off, and intended to stop the car by another 
metbod, but had no time, and in his hurry performed the wrong motions. 

The only lesson to be learned from an accident like this is that, with a brake 
actuated like the Westinghouse slipper brake, the motorman requires a higher 
standard of training tban if a mechanical brake is employed. Bower bad the 
usual three weeks’ training before commencing to drive a car last August, und 
sppears to be an intelligent man; but I think he was not sufficiently careful on 
this occasion when approaching the corner where the derailment occurred. 


Belfast.—At a special meeting of the Corporation on 
Monday, a resolution was passed approving of the compulsory pur- 
chasé of the Belfast Street Tramways and other local systems, and 
the electrification of the system when purchased. The resolution 
was necessary in connection with tbe Bill now in the Hovse. 


Burnley.—Last week Burnley celebrated the completion 
of its electric tramway system. The lines were taken over by the 
Corporation from the Steam Tramway Co., and converted for 
electric traction. The Corporation bas replaced the old single 
track by a double one from Nelson to Padibam, a distance of 
7 miles, and (including £53,000 for the purchase of the old system) 
the main line has cost about £160,000. This has yielded a profit, 
and the Corporation has been able to place £3,000 to a reserve fund. 
In the summer of Jast year the branch lines in three sections were 
begun, and these have now been finished, and are open for traffic. 


Coatbridge.—Mr. A. P. Trotter made a B. of T. in- 
spection on 4th inst of the new electric tramway line between that 
burgh and Airdrie. With the exception of a few minor details, the 
inspector found everything in order. There are 10 cars, seated for 
56 passengers each, which allows of a 10-minute service. | 


Derby.—At the T.C. meeting on 3rd inst. the Tramways 
Committee reported that Messrs. Thos. Nash & Sons, who had been 


appointed to test the electric tramway rails, had reported that ~ 


certain. rails submitted to them for testing were not, as regarded 
certain constituent parte, in strict accordance with the specification. 
The Committee, being of opinion that the defects were not of a 
serious nature, һай decided to accept 400 tons of rails which bad 
already been rolled, on the distinct understanding that no further 
rails would be taken by the Committee which, on the worst results 
obtained independently, were not absolutely within the terms of the 
specification. In the course of the discussion which ensued, Mr. 
Clifford Newbold objected to the Council accepting anything that 
was not in accordance with the specifications, апа stated tbat if 
their fair contract clanse had been worded as he wonld bave had it, 
they would never have had these Belgian rails foisted upon them at 
all. As they had decided to have foreign rails, they should, at any 
rate, see that they were not inferior to the standard required. It 
was admitted they were defective, and therefore, why have them ? 
Mr. Haslam said they bad been advised by Messrs. Nash to accept 
250 tons of the rails and get on with the work without further 
delay. The report containing the recommendation to accept these 
rails was carried. | 


Dudley.—Onur .local correspondent says: — Tbe police 
have a record of eight misbaps on the tramways within four days. 
Insulators bave become fused, electrifying the adjacent poles, as 
happened when three horses were electrocuted on the Castle Hill; 
guard wires have fallen, causing great consternation in the vicinity, 
and in another case a trolley wire got loose from one of the insu- 
lators, and hang down within a sbort distance of the heads of the 
people who were passing to and fro at the time.” 


Glasgow.—Scme of our friende have been making merry 
at some mirspelling of names which occurred in the Glasgow note 
on p. 177 of our January 29th iseue. Our Glasgow correspondent 
has since sent in his notes typewritten. 

A motion by Councillor Bruce Murray, that a portion of the tram- 
way surplus be utilised towards the reduction of rates, has been 
defeated in the T.C. 

A special Committee has been sppointed to consider tbe whole 
question of tbe age limit for children travelling on the cars at balf 
fare. 

The question of placing a red spot or band on all electric and gas 


lamps at the tramway stopping places is under consideration by 
the T.C. 


A dispute having arisen between the Tramways Department 
and Meesrs. Duncan Stewart & Co., Ltd., in connection with the 
contract for auxiliary engines for Pinkston power station, 
the matter was referred to Prof. Barr, of the Glasgow Uni- 
versity. The Professor tested the engines, and has now advised 


955 Department to accept delivery of the engines, and this has been 
one. 


G. N. and City Railway.—Certain further alterations 
required by Colonel Yorke to perfect the signalling system are 
being carried out, and are expected to be completed ro as to enable 
the line to be opened iu a day or two. 


N.E. Railway.—Considerable progress appears to have 
been made in connection with the proposed service of autocars 
between Hartlepool and West Hartlepool. The distance between 
these places is covered in 10 minutes by the tramways, and it is 
anticipated tbat the railway motor coaches will do it in 5 
minutes. The new саг is fitted with an 85 в н.р. Wolseley petrol 
engine and generator, driving through motors the two four-wheel 
trucks on which the 53-ft. coach is mounted. Tramway-pattern 
controllers are fitted at either end for driving. Seating accommo- 
dation is provided for 52 passengers, and the vehicle is upholstered 
on the standard North-Eastern pattern. It was proposed to have 
a series of trial runs on the Cawood-Selby Light Railway, 
aud when the cars are perfected, and the Hartlepool service has 
demonstrated their capabilities, the directors may extend the 
service to all places. 


Leigh.—The Tramways Sub-(‘ommittee were empowered 
to meet the directors of the South Lancashire Tramways Co. with a 
view to ascertaining upon what terms that company would be 
prepared to take a lease of the tramways when constructed. 


Lifts for Lendon Underground Railways.— The 
Underground Electric Railways Company of Tondon, Ltd., have 
placed & contract for electric lifte for the whole of the Yerkea 
system of tube railways with the Otis Elevator Co., Ltd., of 
London. The works amount in value to about £350,000. "The lifts 
will be electrically operated from the Chelsea generating station, 
from which electric power will be furnished for the three railways 
comprising the system— namely, the Baker Street and Waterloo, 
the Charing Cross, Euston, and Hampstead, and the Great Northern, 
Piccadilly, and Brompton Railways. The underground stations 
will be fitted in most cases with four and in some cases with six 
lifts each. The lift macbinery will be of the Otis type, and 
special safety appliances and non-flammable material are to be 
employed throughout the mechaniem and its accessories. The con- 
tract comprises about 170 lifts, each capable of raising a load 
equivalent to about 65 paseergers, at a speed of 200 ft. per minute. 
The shafts vary from 40 ft. to 180 ft. in depth; the majority of the 
shafta will be 23 ft. in diameter, but some will be 30 ft. diameter. 
The small size shafts will each contain two lifts, the larger size three 
lifts each. 


Lineoln.—4A member of the Council the other day urged 
that body to defer its decision re the electrical system to be adopted 
for the tramways which are to be taken over from the company, as 
he thought they should consider the G.B. surface contact system. 


Liverpool — Southport Electric Railway.—The first 
trip of an electric train on this railway over tbe entire length took 
place early on Sunday morning. At 12.30 am. the train left. 
Southport in charge of Mr. Winder, of the L. & Y. Railway Co., 
and Mr. Rutherford, of Messrs. Dick, Kerr & Co. No attempt was 
made to get up speed, the trial being more in the way of a test. А 
stop was made at Seaforth, and the train arrived at Liverpool in 
about three-quarters of an hour. The return journey was made 
without a hitch. 


L.T. & S. Railway and Electric Traction, — Address- 
ing shareholders of this company at the meeting held on 4th inst., 
Mr. H. Doughty Browne, the chairman, said : —“ He hardly dared to 
Jay much stress on the estimates of experts as to the traffic which 
the company would obtain when a portion of the system was elec- 
trified, but if those estimates were realised, they would all be com- 
pelled to admit tbat it was а good thing to have widened the line 
in the metropolitan district and to have adopted electricity as the 
motive power for the future." 


Manchester v. Glasgow, In our issue a week ago we gave 
some figures purporting to be tbe gross annual receipts of the Man- 
chester tram waysin comparison with those of Glasgow, and one or two 
other cities. A correspondent has called our attention to the inaccu- 
racy of these figures, and we are now enabled to give, through the 
courtesy of the head of the Manchester Corporation Tramways 
Department, the official figures for the year ending December 31st, 
1903, with figures for the corresponding period (which we believe 
to be correct) relating to Glasgow. In explanation of the Man- 
chester returns it should be stated that for the first three months of 
1903, the tramway system, under the powers then in force, was not 
complete. On April lst about 30 miles of new track were opened, 
including the Palatine Road and Stretford routes, and tbis bad the 
effect of swelling the gress revenue for the remainder of the year. 
The receipts were :— 


January let to March 31st £106,700 
April 1st to December 31st ... 471,235 
Total £577,935 


The receipts for the financial year ending March 31st, 1908, were 
only £317,960. For the 12 months ending December 31sf ‘ast, the 
Glasgow receipts appear to have been £714,477. Gla*gow ів, tbere- 
fore, at present, considerably ahead of Manchester in the item ef 
gross receipts, as it is also in mileage. 
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Metropolitan District Railway Electrification.— 
It is interesting to note that the tender of the British Thomson- 
Houston Oo., Ltd., of Ruzby, for the motors to be used on the trains 


of the Uaderground Electric Railways Co., of London (Metro- 


politan District Railway, &.), has been accepted. Ie will be 
recalled that the Sprague Thomeon-Houston system of multiple unit 
control was recentiy decided upon for the trains of the above rail- 
way, the contracts beiog awarded to the British Thomson-Houston 
Oo. after extended examination into the merits of the various 
systems. This follows the example set by the Central London Rail- 
way, Great Northera and City Railway, and the North-Eastern 
Bailway, at Newcastle, and even more recently by the Metropolitan 
Railway, of Paris. 


Neweastle-on-Tyne.—The T.C. on 3rd inst. adopted a 
recommendation to construct farther tramways in the city, and in 
the urban districts of Walker, Benwell and Fenham, and the parish 
of Longbenton, and to purchase Scots wood Bridge. 


Pemberton.— The U. D.C. has received from the L. G. B. 
sanction to borrow £16,155 for electricity and tramway purposes. 
Ot this £8,200 is for generating plant; £3,355 for overhead equip- 
ment and cablee (Ormskirk Road tramway); and 24600 for over- 
head equipment and cables (Warrington Road tramway). 


Perth.—The question of additional borrowing powers in 
connection with the Electricity Department of the T.C. was discussed 
by the committee. It was pointed out that the electrical engineer had 
estimated that to equip the electricity station sufficiently for the 
tramways would entail an expenditure of £12,000. It was 
to ask the engineer to give & detailed report on the subject. 


Rochdale.—A pplication is to be made to the B. of T. for 
the appointment of an arbitrator, or referee, with respect to the 
purchase of the tramways. 


Salford.—At the meeting of the T.C. last week, reference 
was made to the financial position of the Tramways Department, and 
the Chairman of the Committee (Mr. Alderman Linsley) was invited 
to say whether the report was true that the lines had been worked 
at а loss, during the last six months, and whether the Committee 
would be unable to contribute the £10,000 or £12,000 promised in 
relief of rates during the current year. Mr. Linsley said the state- 
ment about the system being worked at a loss was quite untrue, and 
that the Committee intended to redeem their promise to the Finance 
Committee. He attributed the reduced receipts during the last half 
of 1903, as compared with the fi cet half, to continuous bad weather. 
Mr. Linsley farther said that the desirability of reducing the cost 
of energy to the Tramways Department was under consideration. 
The Mayor (Mr. Alderman Stephens) remarked that he had seen the 
report referred to. It was во very exact, that he thought the Tram- 
ways Committee must have been responsible for it» publication. 


Stockport.—Things are not proceeding happily here just 
now. The Mayor (Mr. Alderman Atherton). has resigned his chair- 
manship of the Corporation l'ramways Committee, and refuses to 
reconsider his decision. Friction seems to have arisen out of the 
appointment of the Corporation's Committee clerk (Mr. Eardley) as 


tramway manager, at a salary of £300. The appointment is . 


defended partly on grounds of economy, inasmuch ae a manager 
conversant with all the details of tramway work, would, it is said, 
have required a salary of £450. TheTown Council held а meeting last 
Wednesday week, at which the Mayor read a sub-committee's report 
on the state of affairs at the car-sheds. No fewer than 11 out of the 
90 cars in use, the report said, required new wheels, and only 15 
regular cars were running. A member said he considered such a 
state of things disgraceful, and that an experienced man should be 

d to bring order out of chaos. An amendment to the com- 
mittee's minutes disapproving of their action in appointing Mr. 
Eardley was carried by 19 votesto 17. It was this that led to the 
Mayor's resignation of the chairmanship. The vice-chairman (Mr. 
Councillor Ward) and all the other members of the committee who 
had supported Mr. Eardley's appointment, followed his worship's 
example. 

A speeial meeting of tbe Tramways Committee was held on 
Saturday morning, when the Mayor—contrary to general expecta- 
tien—presided. The vice-chairman (Mr. W. G. Ward) and Alder- 
man Atherton, however, declined to reconsider their resignations; 
and a similar course was foilowed by other members of the Com- 
mittes. The question of appointing a new manager was discussed, 
and it was decided to rgain submit the name of Mr. Eardley to the 
Council. The Mayor was requested to convene a special meeting of 
the Council to discuss the position of affairs, and to reconstruct the 
Tramways Committee. 


Tube Railway Precautions.—In the House of Commons 
on 8th inst., in reply to a question, Mr. Gerald Balfour said that the 
precautions which are, or might be, taken against the risk of fire 
were discussed last autumn between the officers of the Board of Trade 
and those of the several tube railways open for traffic or in course 


of construction. The Board's chief inspecting officer of railways and 


their electrical adviser subsequently drew up а list of recommenda- 
tions on which the observations of the companies were invited. The 
replies are not yet complete, but althongh there may be differences 
of opinion on some matters of detail, Mr. Balfour has every reason 
to believe that the views of the Department, so far as not already 
met will, ia the main, be given effect to. When finally settled, these 
recommendations will be imposed as requirements so far as the 
powers of the Board extend. 


Wolverhampton.—The Dudley Road section of the 
tramways is now nearly conpleted. А oar was run over the finished 
portion of the line last week. Th; work of laying the Willen- 


hall Road section has now commenced. The Board of Trade has 
also sanctioned the borrowing of £16,514 for tramway purposes. 
The Tramway Committee has renewed the insurance with the Ocean 
Accident and Guarantee Corporation, Ltd., covering the liability of 
the Corporation in respect of accidents caused by tramoars to 
passengers or third parties in the streets, in limits of £500 for any 
one accident, and a total of £2,000 in the year at the rate of 30 per 


cent. on the gross annual passenger receipts. 


ГА 


FFF 
TELEGRAPH AND TELEPHONE NOTES. 


Bournemouth Telephones.—It is reported that the 
Corporation has adopted a recommendation of the Telephones Com- 
mittee favonring the establishment of & competitive telephone ser- 
vice, not to be financed and worked by the Council, but by the 
International Electric Co. 


Continental Telephones.—Telephonic ‘communication 
was opened on December 1st last between Roumania and Bulgaria 
vid Giurgui— Ruscino in conformity with a convention signed for 
this purpose in February, 1900, between the Administrations of 
Posts and Telegraphs of the two countries. 


London Telephone System.—On Monday, in the 
House of Commons, Sir T. Dewar asked the Postmaster-General if 
he would state what progress bad been made with the London tele- 
phone system, and how much of the money provided for the service 
had been expended.— Lord Stanley, replying to the question, said 
that nine Post Office telephone exchanges had been opened in the 
London area, and three others were in course of construction. On 
the 4th inet., 15,020 telephones were working in connection with 
these exchanges. The expenditure for the working lines, and for a 
large amount of general construction available for the further 
development of the system and the establishment of additional 
exchanges amounted, on November 30th, to £1,441,775. Parliament, 
when providing money for telephone capital expenditure, did not 
allot a defined portion of that money to expenditare in London; 
but the sums provided for such expenditure in general will be ex- 
hausted by the end of the present financial year, and it is proposed 
at the earliest opportunity to ask leave to introduce a Bill to pro- 
vide further moneys for the extension of the system. 


Portsmouth.—With reference to tbe recent decision of 
the L.G.B. to sanction the borrowing of £8,988 in place of £12,000 
asked for, i$ appears that the sam disallowed has already been ex- 
pended on the outlying system. The Telephone Committee has 
decided to send a deputation to the L.G.B. and endeavour to per- 
suade the latter to reconsider the matter. The Committee reports 
a profit of £700 on last year's working. " 


Swansea.—The Postmaster-General has decided that the 
number of subscribers to the Corporation telephones being more 
than one-quarter of the subecribers to the National Telephone Co., 
the Corporation will be permitted mutual inter-communication in 
&-cordance with the Order of September, 1899. 


Telegraph Cable Exports.— The value of the telegraph 
cables and apparatus connected therewith exported from this 
country during January last amounted to £177,150, as compared 
with only £91,077 in the corresponding month of last year, and 
£586,285 in January, 1902. 


Telegraph Rates to Egypt.—It is stated in the Times 
that telegraph rates between Englaud and Egypt will be reduced to 
18. 5d., instead of 1s. 10d. and 18. 7d., a word, on and from July 186 
next, at which date the revised rules and regulations adopted at the 
recent Telegraph Conference will come into force. 


Telegraphic Interruptions and Repairs :— 


Canina, INTERRUPTED, REPAIRED, 
Dominica-Martinique .. es ee ee ee May 5, 1902 oe oe 
8$. Lucia-Martinique .. ec T T oe May 7, 1909 


.. Вер, 19, 1908 .. Feb. 9, 1904 


Bt. Lucia-8t. Vinoent .. ee өө ec 
"P Aug. FIR 1901 oe ео 


Trinidad-Demerara No. 1 ee ee ee 
Mole St. Nicolas-Port-au- Prince. ps 
Cayenne-Pinheiro oe ee ее ee oe А 
New York-Hayti as ee vs 


Anjer-Kalianda .. ae os i: Aug. 2, 1902 e" 

Reissa-Issa (Yemen)-Camaran Е Ps eo Oct. 22, 1002. o 5% 

Tourane-Amoy .. as s x .. Nov, 10, 1908 

Tarifa-Tangier .. .. Jan. 18, 1904  .. a 

Gibraltar-Tangier .. Feb. 5, 1904 .. Feb. 7, 1904 

Oran-Tangior . Feb.3,1904  .. m І 
LANDLINES, 

Hwakopmund-Windhuk 5 T oe eo Jan. 20, 1904 .. Feb. 5, 1904 


Telephone Social.—The Bristol staff of the National 
Telephone Co., Ltd., and some of their friends, held a social evening 
on Saturday, January 30th, at the Hannah More Hall, Park Street. 
The company numbered nearly 120. 


Underground Telegraphs.—In the House of Commons 
on Tuesday, in reply to a question, Lord Stanley said: Toe line 
of pipes for the underground telegraphic cable is now laid con- 
tinuously from Loodon to Carlisle, and а section of 19 miles is 
being laid over the Beattock summit in Scotland. By the end of 
the financial year a double gine will aiso be laid from Manchester 
to Leeds, Тае permanent cable will be ready for use as far as 
Warrington, and it may be possible to employ temporary cables 
between Manchester and Leeds. 


* 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.— February 22rd. 
dynamo. See “ Official Notices” to-day. 


Battersea.— February 15th. 


One 750-Kw. steam 


750-K W. steam dynamo, 


electric pumps and pipework. See “ Official Notices” January 29tb.. 


Battersea.— February 22nd. Coal, stores, carbons and 


ета for the Electricity Department. See Official Notices 
to-day. 


Bermondsey.— February 16th. Lamps, carbons, meters, 
cables, oils, &c., for one year. See "Official Notices” February 5th, 


Blackburn.—February 29th. Stores for the Electricity 
and Tramways Department. See ‘Official Notices" to-day. 


Camberwell.—February 16th. Engine and dynamo for 
the Baths. See “Official Notices" February 5'h. 


Canary Islands.— March 23rd. Tenders are being 
invited by the Spanish Ministry of Pablic Worke, for the concession 
for the construction and working of an electric tramway between 
San Cristobal de la Laguna and Tacoronte (Canaries). Particulars 


may be obtained from, and tenders are to be sent to, El Ministerio 
de Obras Pablicas, Madrid. 


Chili.—June 28th. Tenders are being invited for the 
ublic electric lighting of the city of Punta Arenas (Straits of 
Magellan), which will be opened on Jane 28th next, at 2 p.m., in 
the offices of the Municipal Commissioners of that city. Fall 
particulars can be obtained on application to the Chilian Legation, 
29, Queen's Gate Terrace, S. W. 


Cambuslang.— February 29tb. Tenders are invited for 
engines, dynamos, switchboard, and lamps, main and distributing 
cables, and other works necessary to provide a complete system of 
electrical supply within the special lighting district. Messrs. 
Hunter & Jack, electrical engineers, 101, St. Vincent Street, 


Glasgow. Specifications on payment of £1, returnable. See 
“ Official Notices to-day. 


Ealing. February 25th. 


One 750-Kw. steam alter- 
nator, condenser, &c. 


Bee “ Official Notices " to-day. 


Edinburgh.—February 2200. Engine and dynamo of 
large size. See “ Official Notices” January 22nd. 


Gravesend.— February 25th. Five motors (4 to 12-в.н.р.). 
See Official Notices” to-day. i Е 


Greenock.— February 25th. Опе 400-кү. steam-driven 
traction and lighting generator. See Official Notices ” to-day. 


Hammersmith.—VYebruary 24tb. Meters, service and 
fuse boxes. See Official Notices" to-day. 
Hanley.— February 22nd. 500O-Kw. steam or turbo- 


alternator, condensing plant, superheaters, &c., for the electricity 
works. See Official Notices” January 29th. 


Hornsey.— February 29th. Stores and cables for the 
electricity works. See '' Official Notices " to-day. 


Islington.—February 17th. 


Free wiring, and motor 
hiring. 


See Official Notices" January 29th. 


Islington.— February 24th. Conduits and mains. See 
* Official Notices January 22nd. 


Islington.—February 25th. Stores for the Electricity 
Department. See “Official Notices" February 5tb. 


Kilmarnock, — February 29th. Pipework, lamps, 
feeders, switch-pillars, meters, &c, See Official Notices” to-day. 


Kirkcaldy.—' The Corporation invite tenders for the 
wiring complete of the Pathhead Halls, including fittings. Forme 
of tender with specification and general conditions can be obtained 
on deposit of £1 18., which will be returned on receipt of a bona fide 


tender. Wm. L. Macindoe, Esq., Town Clerk, Kirkcaldy, by noon, 
Monday, February 15th. 


Manchester.— March 1st. The Manchester Dock and 
Warehouse Extension Co. wants tenders for 25 electric hoists and 
10 electric fixed cranes. See Official Notices" January 29th. 


May-Oatway Installations.—February 17th. Tenders 
are invited for several installations on the May-Oatway fire alarm 
system. See Official Notices” to-day. 


Mersey Railway.—The company is inviting tenders for 
12 months’ stores. See Official Notices February 5th. 


Preston,— February 15th. Feeder mains, See “ Official 
Notices" February 51h. : а! 


Radeliffe.— February 20th. Station lighting and wiring 
to motor, testing instruments and accessories. See Official 
Notices " to-day. 


Rathmines.— February 20th. Coal, meters, carbons 


and stores for the Electricity Department. See Official Notices 
to-day. 


Russia.—The Russian Post and Telegraph Authorities 


in St. Peteraburg are about to invite tenders for the construction of 


a telephone line between Odessa and Kiew, at au estimated cost of 
500,000 roubles. 


St. Annes-on-the-Sea.— February 27th. Steam dynamo. 
Bee “ Official Notices " to-day. | 


Snowdon.—February 29tb. 17 miles of 36 in. diameter 


steel piping for the Portmadoc and North Wales Co.'s power station. 
Вее Official Notices to-day. 


South Shields.— March 12th. The Corporation invites 
offers for the lease of certain tramways. See Official Notices 
January 15th. 


Spalin.— February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, &c. 


Spain.— February 26th. The Municipal Authorities of 
Cuenca are inviting tenders until the 26th inst. for the concession 
for the electric ligbting of the town during a period of 15 years. 
Tenders are to be sent to El Secretario del Ayuntamiento de 
Cuenca, whence particulars may be obtained. 


Spain.—March 21st. Tenders are being invited until 
March 21st by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an electric 
tramway in the town of Seville. Tenders are to be sent to La 
Direccion General de Obras Publicas, Madrid, whence particulars 
may be obtained. 


Stockton-on-Tees.—lebruary 16th. A year's stores 


for the electricity department, See “ Official Notices” February 
5th, 


Stourbridge.—February 26th. Engines and dynamos, 
boiler, booster, crane .and battery, for the U.D.C. Bee "Official 
Notices " to-day. 


Sunderland.—February 26th. Crane and battery. See 
" Official Notices” January 29th. 


Swindon.— February 15th. Electric wiring of a school. 
Bee “Official Notices" January 29h. | 


Ulverstone.—Tenders are invited for additions to the 
electrical installation at Ulverstone and District Co Hospital. 
J. W. Grundy & Bon, architects and surveyors, Central Buildings, 
Ulverstone. 


OLOSED 


Bradford.—The following tenders have been accepted by 
the Tramways and Electricity Committees: — 
James Russell & Sons, Ltd., steel 1 poles, £662. 
Bolckow, Vaughan & Co., Ltd., 700 tons of steel girder rails, £5 188, lid, per 
ton, and 85 tons of steel fish-plates, £7 Зв. 11d. per ton. 


British Westinghouse Co., 1,000-Kw. generator for Valley Road generating 
station, 43, 272. 


J. Musgrave & Son, Ltd., slow-speed engine to work up to 2,000 H. r., inclusive 
of overload, 47,870. 


‘roydon.—The Corporation has accepted the following 
tenders :— 
Messrs. Dorman, Long & Co., £2,905, for extensions to the electricity works. 


Alphons Custodis Chimney Construction Co., £8,828 for the erection of 
chimney shaft. . 


Glasgow.—Messrs. Dick, Kerr & Co., and Messrs. 
Willans & Robinson have secured contracts for installiog additional 
generating machinery into the Port Dandas and Pollokshaws 
station. The latter firm will sub-let part of their order to Messrs. 
Siemens Bros. & Co. For further particulars see our Lighting 
and Power Notes" to-day. | 


Hammersmith.—The B.C. received the following 
tenders for віх 100-kw. transformers: — British Electric Transformer 
Manufacturing Co. (accepted), £120 each; Westinghouse Co., £120 
each. 


Leigh (Lanes.).—The T.C. has accepted the tender of 
the Horsfall) Destructor Co, Ltd, for a four-oel| refuse 
destructor, at £2,204; and that of Mr. J. W. Cowburn for the erec- 
tion of the buildiogs, at £4,614. 


Newcastle-on-Tyne.— We learn that a further repeat 
order has been placed by the Corporation with the British West- 
inghouse Co. for magnetic brake equipments. This order covers 
30 additiona] cars, the trucks of which are the Brill 21E type. 


(Continued оп page 269.) 


Vol 54. Мо, 1,368, Fz»avanv 12,1904] THE ELECTRICAL REVIEW. 268. 


THE NEW TRUNK EXCHANGE 
OF THE POST 
OFFICE TELEPHONE SERVICE. 


(Concluded from page 225.) 
THE present equipment of the Exchange 
comprises 40 operators’ positions for pro- 
vincial trunks, two positions for foreign 
circuits, one learners’ position, two transfer 
sections, and two reserve positions. The 
ordinary sections are arranged end to end 
down two sides of the room, while the 
remaining sections run round the end of the > 
room. Each switch section is divided into z | 
three panels, as shown in the views given 
herewith. The outer pr nels each receive 
the terminals of five trunk circuits, and 
the multiples of the junction circuits serving 
the minor local exchanges. The junction 
circuits of the principal local exchanges are 
multipled on the middle panel, within easy 
reach of the operator on either side. These | 
circuits are worked on the  call-wire ORDINARY TRUNK SECTION. s 

system, and an independent set of call- The insulating plugs are here shown as arranged in the daytime. ' 
as already mentioned, are used in all cases 
for calling, clearing and supervisory signals. 
The junction circuits terminated on the two 
outer panels of each section are operated by 
means of a special test arrangement; 
| for this purpose a “test key is fitted above 
— i "T, A as Aan и ER each of the junction circuit switch-springs 

= wj] 3 , 60606 аа kal as . | | 
Ex 3 r in question, and a red signal lamp is fixed 
— — in the panel immediately above the group of 
circuits. If а test key be depressed at 
any one operator's position while the cora 
responding circuit is engaged at another 
position, the red lamp will glow, indicating 
to the operator making the test that the 
circuit must not be interfered with. When 
а trunk operator receives an inward demaad 
for а connection through one of the 
exchanges terminated in this group, she 
depresses in succession each test key associated 
with the junction circuits leading to that 
exchange, until she findsa circuit disengaged. 
A red peg (see diagram on p. 266) is theu 
inserted, and this operation causes a calling 
signal to be automatically given at the local 
exchange concerned. The red lamp in the 
trunk operator’s cord circuit lights up ав 
soon as the peg is inserted, and continues 

to glow until the local operator replies, 

The number of circuits worked to any one 
local ‘exchange by this method does not 
exceed five; when the traffic calls for a 
greater number of junctions, they are trans- 
ferred to the middle panel, and worked on 
the call-wire system. 

In all cases the trunk operator directly 


" CONCENTRATION " Твонк SECTION. 


(Panel 28 is partly shown, with insulating pegs arranged as in the daytime ; els 
39'and 30 aro shown with the а and for ee pan controls the junction circuit from the time 


when such circuit is extended to the required 

wire keys connected with the various exchanges concerned subscriber by the operator at the local exchange. A 

is provided at each operator’s position. Lamp signals, clearing signal is automatically sent over the junction 
F 
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circuit to the local exchange, when the trunk operator are fitted on these panels; during the daytime an insulating 
withdraws the connecting peg from the junction switch- plug is insert d in each of the auxiliary springs. 

spring on the conclusion of a conversation. At the o,d'nary day position, one “ concentration ” 
signalling spring is provided, in addition to 
the line springs, for each of the five trunk 
circuits terminating at that point ; insulating 
plugs are inserted in the former in the day- 
time. | 

When the time arrives for concentration, 
the operator at the day position withdraws 
the insulating plugs from the“ concentration 
signalling switch-springs of those trunk 
circuits which are disengaged, and inserts 
them in the line springs. This operation 
causes her line lamps to glow, as well as the 
corresponding auxiliary line lamps at the 
“concentration” panel. The operator at 
the latter position then withdraws the plugs 
from the auxiliary line springs, and inserta 
them in the corresponding signalling springs, 
when the lamps at both positions will go out, 
indicating to both operators that the change- 
over is completed. 

In the event of а trunk circuit being 
engaged when the time arrives for con- 
centration, the operator at the day position 
delays its transfer to the night position 
until the conversation is finished, and the 
operator at the latter point does not interfere 
with the connections until she receives the 
recognisedsignal, This arrangement ensures 
the concentration of the circuits without 
confusion or noise, and without the inter- 
vention of a test clerk. It also prevents 
ae TRANSFER BWITORBOARD, BEOTIONS 1 AND 2. the accidental interruption of апу con- 

| | versations which may be in progress when 
the authorised time for concentration arrives. 

The truok clearing signal is'given automatically on tne Ihe whole operation should be completed within five minutes, 
withdrawal of the connecting рер at the distant end of the instead of one or two hours, as was formerly the case. It is 
trunk circuit’; the latter are operated on the so-called also possible to partially concentrate the circuits as the traffic 


* permanent current system, in which opposing batteries of gradually falls off, one operator attending to 10 circuits at 
equal E.M.F. are normally connected to the 


ends of the line when the pegs are withdrawn 
at both exchanges. С" 

Each pair of connecting pegs and cords 
(the “cord circuit) is equipped with two 
signalling lamps—one white and one red. 
The white lamp glows when a clearing signal 
is given from the distant end of a trunk 
circuit, and the red lamp when a clearing 
signal is sent by a London local subscriber 
over the junction circuit, or if the con- 
nection be accidentally severed at the local 
exchange. 

Each cord circuit is also associated with 
two keys; one, the ringing and speaking 
key, is used for ringing on the trunk circuit, 
‘and for connecting the operator’s speaking 
apparatus with the corresponding pair of 
cords ; the other, the ringing and disconnect- 
ing key,is used for ringing subscribers when 
required over the junction circuits, and for 
disconnecting the junction from the trunk 
circuit, if necessary, to enable the operator 
to readily ascertain the locality of а fault, 
or to temporarily cut off a subecriber from 
the trunk line without removing the peg 
while particulars of tbe call are being 
passed to the distant trunk exchange 
(see diagram on p. 266). 

A special feature of the switchboard, to 
which we have already referred, is the 
arrangement provided for concentrating the 
trunk terminals at certain positions at night 
and on Sundays. In addition to the five 


1 


Я : . ` в Inside of а record section for Transfer section passing calls Inquiry section, used 
trunk circuite ordinarily connected with each Local Subscribers. to Stock Exchange and Baltic. s алое inquiries 
operator'a position, provision is made for | of subscribers. 
terminating 10 other trunk circuita on some Somes оғ тни RECORD APPARATUS ON THE CENTRE TABLES. 


of the trunk panels: during slack periods. | 
For this purpose 10 auxiliary line springs and calling one position in the concentration group, while one operator 
lamps, together with 10 “ concentration signalling springs, works 10 circuits spread over two panels at the day position. 
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It will be seen that none of the circuits are actually thrown The middle panel containg 240 switch-springs belonging 
out of use during the slack period; the concentration to the principal local exchanges, five lamps and switch- 
simply brings а greater number of trunk m ` 
circuits within the reach of each operator at 
one part of the switchroom. 

In addition to the regular concentration 
arrangement, provision is also made for 
changing over certain of the trunk circuits 
from the panels on which they are normally 
terminated to other panels for emergency 
purposes, as when it is desired to carry out 
repairs or alterations on any particular panel. 
This proceeding would only take place on 
exceptional occasions. 

Our view of switch section “J 15” shows 
two of the “concentration” positions 
(Nos. 29 and 30) with the insulating plugs 
arranged as they would be after concentration; 
the trunk circuits thus concentrated are 
normally operated on positions at sections 
“J16” and J 17,“ of which we give a 
separate view. In the latter case, how- 
ever, the plugs are shown in the positions 
corresponding with normal daytime working. 

The following is a key to the apparatus 
at one of the “concentration” sections ; 
the “daytime” sections differ from these 
only so far as we have already indicated :— 
Over each trunk panel is a reversible name 
plate, which in one position shows the 
destinations of the five trunk circuits dealt 
with on the corresponding panel in the 
daytime, and when reversed shows the 
destinations of the groups forming the 15 
trunk circuits dealt with there at night. At 
the top of the trunk panel is a row of six 
wire links for disconnecting the corresponding 
cord circuit relays. Below these are five 
emergency and 10 ordinary concentration 
signaling springs. Next is а red lamp 
for the “test” arrangement, followed by 
80 switch-springs and test keys for the 
minor local exchanges. Below come 40 
switch-springs and lamps for transfer 
cronies ; then the pilot lamp ; then the five INTERMEDIATE DISTRIBUTING FRAME, VERTICAL SIDE; TRANSFORMERS FOR 
trank switch-springs and lamps normally SUPERIMPOSED CIRCUITS AT Foor. 
allotted to the panel, and the 10 trunk 
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«ечиш ы иа 


С Gt 


springs for © A" transfer 
circuits (three of which 
are in use). 

Between the two 
operators at each section 
is a ‘calculagraph,” the 
clock with time-stamp- 
ing attachments to which 
we referred in our last 
issue. On the front of 
the switchboard are pro- 
vided racks for the 
tickets, and a spare 
receiver for use when 
hearing is difficult. 

On the keyboard shelf 
in front of each operator 
are the pegs and the 
white and red lamps of 
six cord circuits, with a 
green lamp which lights 
up when ringing a sub- 
scriber at a local ex- 
change. In front of these 
again arethe correspond- 
ing black and red keys 
for speaking and ring- 
ing, a call-wire ringing 
key, and a coupling key 
by means of which the 

Trunk Test Волвр AND Fuse BOARD. operator's gpeaking ap- 

paratus can be connected 

auxiliary Switch-springs and lamps for use during con- with the cords at the next position on theright. Before these 
centration. keys again is a row of 20 call-wire speaking keys connected 
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with the different local exchanges. Over each operator's 
position is a glow lamp mounted on an adjustable reflector, 
which throws light on the front of the board, but not into 
the operator's eyes. The lamps are on two separate circuits, 
and each is controlled by а switch on the board. 


for two operators at each section, each having charge of 23 
* А” circuits. The arrangements are such as to enable one 
operator to attend to all or any of the sections during slack 


periods. The apparatus installed on the transfer boards at 


each position consists of :—23 single pegs and cords forming 


— LONDON. —— 
— ANOIMCAL. EXCHANGE — fa n (2) afer 
teacenlrahon 2 
—— ¼́ •— — 
j ele CONCENTRATION | 
ALR 5 Taw ^^^ | 
| Aug ^ (7 J dering / 
day, "uL БЕ 
| \ 
зәл Аид 
R—— 32 
SS - 


ORDINARY 
SECTION. 


Pup in (2) dering € 
day c 


Plug nf?) alt 
ү n (alee 
Concentrate. / 


| 
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Рілввлм OF CONNECTIONS OF TRUNK CIncurr. (See explanation on p. 267.) 


The switch-springs on the junction panels are divided 
into groups leading to the respective local exchanges; the 
first switch-spring in each group is multipled on the call-wire, 
and a label plug is inserted intoit. In case of failure of the 
call-wire key, communication with the local exchange can be 
effected by means of this switch-spring. Certain of the plugs 
in the switch-springs are distinguished by being encircled with 
а white ring; this is to indicate that the exchanges con- 
nected therewith are not equipped for automatic signalling 
on the subscribers’ circuits, and therefore the trunk operator 
must ring the subscriber. 

The trunk circuits are used for both outward and inward 
calls. Where there is only one trunk circuit to a given town, 
it is generally placed at the disposal of subscribers according 
to the order in which demands аге made at either end for 
connection. Where two circuits are available, one is some- 
times nsed for inward and the | 
other for outward calls ; where 
three, the third is used alter- «^» 4 
nately for inward and outward ' 
calls, and so on. The method 
of working is, however, 
subject to variation to 
meet the particular require- 
ments of each trunk centre. In 
some cases ‘superimposed ” 
circuits are in use; if there 
are two trunk circuits leading 
to a certain town, athird can 
be obtained by using both at 
once, without interfering with 
conversations in progress in 
either circuit—the lead and 
return wires of one circuit 
forming jointly the lead of 
the superimposed circuit, and 
those of the other ordinary 
circuit forming the return of 
the superimposed circuit. 
Metallic connection between 
the circuits is prevented by the 
interposition of transformers. 

The “ foreign" and “ learners’ ” positions do not call for 
special description, being generally similar to the ordinary 
sections. The “ transfer“ sections are situated at the end of 
the room, and provide for through connections between 
trunk circuits. There are 46 “A” transfer circuits 
terminated at each of the two sections, and provision is made 


the ends of A circuits from the junction panels; a lamp 
and speaking key for each of these—all fixed on the key- 
board shelf. On the panel above are about 40 switch- 
springs forming the ends of B" circuits to trunk panels, 
and a number of switch springs communicating with the 
foreign, reserve, learners’ panels, &c. 

The transfer circuits are required on account of the 
necessity of joining trunk circuits through between provincial 
towns. In order to join any trunk circuit directly with any 
other, junctions would have to be provided between each 
section and every other section. This is out of the question 
in such a large exchange as the one under consideration; 
hence, a ** transfer " board is used, constituting in effect an 
exchange within an exchange. Lines are provided from each 
switch section to the transfer board, which forms the con- 
necting link between the sections, The junction or 


i 
| 
| 


P3 


DIAGRAM OF CONNECTIONS оғ Corp Crncurr. (See explanation on pp. 267-8.) 


“transfer” circuits are divided into two classes—“ A” and 
B“ circuits. The former (A), which begin in switch-springs 
on the junction panels, are used by the section operators in 
passing calls to the transfer board, where they end in cords 


and pegs; the latter (B), which begin in switch-springs on the 


transfer board panels, are used by the transfer operators 


` 
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in passing calls to the operators at the trunk sections, 
where they end in switch-springs on the trunk panels. 
Three “A” transfer circuits are provided from each 
junction panel to the transfer sections, and two “B” 
transfer circuits from each transfer section to each 
trunk panel. In addition to these circuits, there are a 
number of direct cross transfer circuits between certain 
of the trunk panels (those used for “ concentration "), which 
do. not pass through the transfer board. Thus, at slack 
times the transfer board can be dispensed with entirely. 

The insertion of a peg at the trunk section lights a lamp 
at that point, and another at the transfer board (in the key- 
board shelf, in front of a peg). The transfer operator 


~ 


presses a key which puts her speaking apparatus in com- 


munication with the “ A " transfer circuit thus brought into 
use; and having learnt the particulars of the call, takes up 
в peg, which is conneoted directly with that transfer 
circuit, and inserts it into the switch-spring of a “В” 
circuit leading to the proper trunk panel. The act of 
pressing the speaking key puts out both lampe; and 
the insertion of the peg lights a lamp on the 
transfer panel and another on the trunk panel, thus 
calling the trunk operator. The latter inserts a peg in the 
corresponding switch-spring, extinguishing both lamps, and 
putting the cord in communication with the first operator’s 
position through the iransfer board ; and, after receiving 
instructions, the third operator inserts the second peg 
belonging to the cord circuit in use into the desired trunk 
switch-spring, calls the distant trunk exchange, and the 
operation is complete. - ; 

Provision is made for terminating 15 trunk circuite upon 
each of the two reserve panels and five.on the learners’ 
panel ; the transfer of these circuits to the panels in ques- 
tion is effected by means of cross-connection cords on the 
trunk test board. 

The apparatus on the centre tables consists of record 
sections, receiving calls from local subscribers; a transfer 
section for passing calls to the Stock Exchange and Baltic 
cabinets; and an inquiry section used for answering the 
inquiries of subscribers. As already explained, calls for 
trunk connections are received on the record sections at the 
centre tables, where tickets are made out and circulated to 
the appropriate trunk circuit operators, who, when a 
trunk circuitis disengaged, call up the provincial exchange and 
the local subscriber simultaneously. Calls originating from 
the Stock Exchange (or the Baltic) are similarly received 
and recorded at the centre tables; the ticket is circulated to 
the appropriate trank pe where the operator, when a 
trunk circuit is free, calls up the Provincial Exchange, and 
selects a circuit leading to one of the special cabinets pro- 
vided at the Stock Exchange. Calling up the operator at 
the latter station on the call-wire, the trunk operator 
informs the former as to the number of the cabinet with 
which connection is to be made, and completes the connec- 
tion with the Provincial Exchange. 

Certain subscribers have circuits communicating directly 
with the Trunk Exchange, where they terminate on two 
* local sections," which have not been previously referred to. 
These circuits are used mainly for trunk calls, but may be 
used also for intercommunication between the local sub- 
scribers in question. Transfer circuits are led direct to 
these local sections from each trunk position. When a local 


subscriber originates a call, the operator at the local section 


writes down the particulara on а ticket, which is forwarded 
to the required trunk position. When the trunk circuit is 
disengaged, the trunk operator calls the operator at the local 
position on one of the direct transfer circuits, and gives the 
number of the local subscriber, who is then called and con- 
nected with the trunk circuit. | 

It will be seen that in almost all cases, a call is received 
upon one circuit and matures upon a totally different circuit ; 
and when the call matures, the Trunk Exchange operator 
always calls both parties to a conversation. . We may add 
that if the wanted " subscriber is at the moment engaged 
in a local conversation, the trunk call is nevertheless offered 
to him, and if he refuse to accept it, the originating sub- 
scriber has to pay the fall charge for the use of the trunk 
circuit all the same. 

The arrangement of the switchboards is generally similar 
to that of the Central Exchange switchboard, which was fully 
illustrated in our previous article. An important difference, 


however, consiste in the precautions taken against fire ; every 
effort has been made to diminish the amount of combustible 
material used in the construction of the board and of the 
wiring, and practically the whole of the board is lined atthe 
back with Uralite" with this end in view. 

In the adjoining room is the intermediate distributing 
frame, the vertical side of which is shown in one of our 


. Views. This is placed in circuit between the switch sections 


and the trunk test board, and provides facilities for readily 
changing the position of any trunk circuit upon the switch 
sections, with the minimum of inconvenience to traffic. 

The trunk test board is also illustrated on p. 265; it is of 
the switch-spring pattern, which is a convenient form for 
testing purposes. Two switch springs in series are pro- 
vided on each trunk, junction, or service circuit, so that 
crogses can be made with facility. А testing table 
equipped with the necessary instruments, and the engineer's 
desk, stand in front of the test board, and the fuseboard, 
which provides for 900 lines, may be seen at the right hand 
of the illustration. ' The following are brief explanations of 
the diagrams given herewith :— | 


CoxxECTIONS OF TRUNK Ci&CUIT. 

The diagram shows the connections between the trunk seotion of 
а provincial exchange and the New Trunk Exchavge. The trunk 
circuits are worked during the day on the equipotential system ; at 
night open circuit working is adopted, with '' magneto calling and 
clearing. 

Normally the “polarised indicator relay” (P. I. R. B") shows 
“line free," the pointer being held to the right by a current from 
the 4-volt battery. When & peg is inserted in the switch-spring, tho 
indioator is cut out of circuit, as well as the battery and the 
relays Bg and Bo; the operator at the Provincial Exchange 
then presses her magneto ringing key, which actuates relay в; at the 
Trunk Exohange, bringing relay в, into operation by current 
derived from the 22-volt battery. Rs remains closed, and the lamp 
above the switch-spring lights up. At the rame time the pilot 
relay is actuated, lighting the pilot lamp, which remains lighted so 
long as any call remains unanswered. At night the switch shown 
in the right-hand corner is reversed, causing the night relay to act 
and ring a bell whenever the pilot lamp lights. As shown in 
the diagram, the insulating plugs at the ordinary and concentration 
sections determine whether the call shall be received at the former 
or the latter position, the action being precisely the same in either 
case. It will be seen also that if either of the insulating plugs be 
transferred from one switoh-spring to another, the lamps at both 
sections will light up, as explained in describing the concentration 

stem. 

The operator at the Trunk Exchange answers the call by inserting 
а peg in the switch-spring, which disconnaeta the 24 -volt battery and 
the apparatus connected therewith, and at the same time extin- 
guishes the calling amp and the pilot lamp, unless a call is being 
made on another trunk circuit ending on the same panel. The 
trunk operator then receives particulars of the call, and makes tho 
uired connection. 

e operation of calling & provincial exchange from the Trunk 
Exchange is as follows :— ` 

The trunk operator inserts a peg in the switch-spring, and presses - 
the battery ringing key in the cord circuit; the relay в, at the Pro- 
vincial Exchange is biassed against the current which flows in the 
circuit as soon as the peg is inserted, but is actuated by the ringing - 
current, and brings р, into action, reversing the indicator needle to 
the left, where it remains, At the same time the white lamp in the 
cord circuit of the London operator lights up. When the Pro- 
vincial Exchange operator answers the call by inserting & peg, the 
London operator presses tho speaking key, to give the particulars 
of the call; the insertion of & at the Provincial Exchange causes 
the lamp L to be extinguished (see next diagram). 

The act of withdrawing the pes at the Provincial Exchange 
lights up the lamp L just mentioned in the cord circuit at the London 
Exchange, thus giving the clearing signal. Similarly the with- 
drawal of the peg at the London Exchange prior to that of the peg 
at the Provincial Exchange, gives a clearing signal in the cord 
circuit of the operator at the latter station. ; 


CONNECTIONS OF OPERATOR'S CORD OSRCUIT, 

The cord ends in a black peg and a red peg, with which are asso- 
ciated white and red lamps on the keyboard, L and LI, and two 
keys. When one trunk circuit is connected with another trunk 
circuit the connections from peg to peg are direct, with only one 
relay (в) in bridge between the conductors. When the circuit is used 
for connecting a trunk circuit to a junction, condensers are brought 
into circuit, and further relays are joined up for subscribers’ clear- 
ing signals. The black peg is always used for connecting to a trunk 
circuit; the red peg is used for both trunk and junction circuite. 

Relay в is always bridged across the circuit in order to control 
the clearing signal received from any trunk circuit to which it may 
be connected. Associated with it are lamp L and relay в; ; the latter 
simply responds to the movements of relay в, and controls the local 
circuit of lamp r during the daytime, while the automatic battery 
signals are in use, but at night when the switch s, is reversed, and 
"open circuit" working is adopted on tbe trunk lines, it converts 
transitory ring-off signals into permanent indications. 

Relay в, is actuated when the red peg is inserted into a junction 
circuit switch-spring, the sockets of these being earth-connected. 
Normally, the relay contacts short-circuit the condensers, but when 
the relay is energised, the short circuits are opened, and relay Bs, 
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with relay nz, in leak,” is joined across the cords. B, is operated 
by currents round the loop, or by currents between one line and 
earth ; ng therefcre responds to magneto clearing signals, while direct 


currents on the line conductors in parallel have no effect on Rs, but 


actuate Rs, snd so light lamp r,. The circuit of lamp L, which is 
associated with B4 and Rs, is so arranged that when R, is actuated 
the circuit is made through the retaining relay, B,. When в; is 
operated (the armature of m, being against the back contact), n, is 
sbort-circuited. The function of n; is to receive the clearing signal 
from magneto subscribers; в, is required to make that signal 


permanent. р; is intended to receive the clearing signal from all 


subscribers whose circuits are arranged for automatic signalling; 
a retaining arrangement in connection with m, is therefore 
unnecessary. | 

The pilot relay is in circuit 
with the ark lamps, so 
that the pilot lamp glows 
with all clearing signals: at 
night-time the nigbt relay is 
switched in also, to give an 
audible signal on the bell. 

Relay в; controls the gene- 
rator green pilot ‘lamp, Ls 
which is associated with the 
junction ringing circuite, and 
serves also to indicate failure 
to ring when a fuse has blown, 
or a line is disconnected. 

Switch 81 is required to join 
up the retaining coil and relay 
Bi to the battery іп one 
position and to short-circuit it 
in the other, the retaining ee 
arrangement being required R 
only when generator clearing 
is in use on the trunk circuits. 
The coupling key is used to 
connect the speaking apparatus 
with the cords at two or more 
operators’ positions during slack periods. 

The trunk ringing and speaking key, in the ringing position, 
connects up either a 24-volt battery or the generator, according 
to the position of the switch s, to the black peg; in the i 
position, the key connects the operator's speaking apparatus 
ета the cords, and breaks the retaining circuits of relays в, 
and B.. 

The junction ringing and disconnecting key, in the ringing 
position, connects the generator with the red peg, and in the other 
cuts off the junction circuit from the trunk circuit while finding a 
fault or speaking on the trunk circuit. 

The disconnecting link is used for cutting off relay в when testing 
tbe cord circuit. ' 


OonnEcTIONS OF TRANSFER CIRCUITS. 


A call from trunk section operator is given by inserting peg in 
switch-spring of A" circuit in junction panel, lighting lamps at 
both enda Transfer operator presses speaking key, putting out 
both lamps by operation of 1,000 » relay, and closing primary of 
speaking apparatus. 

The call is passed on to another trunk section by inserting the 


peg shown, in а " B" switch-spring on transfer panel, lighting 


lamps at both ends. The earthed socket of the switch-spring keeps 
the 1,000 w relay in operation after the transfer operator's speaking 
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JUNCTION CrncurT то C. B. S. Ехснлмов wits TEST“ 
ARBANGEMENT. 


key is opened, апа prevents the “ A " lamps from lighting up. The 
insertion of the second trunk section operator's peg in B" switch- 
spring on the trunk panel puts out both lamps, and after receiving 
instructions, she pegs into the required trunk switch-spring. In 
clearing, if any one of the pegs be left in a switch-spring, lamps 
glow at both ends of the corresponding circuit. The coupling key 
shown enables one operator to attend to two or more sections ducing 
slack periods. 


“TEST” ARRANGEMENT. 

The switch-springs corresponding to junctions to minor C. B. S 
(1 e., Common Battery Signalling” only—separate batteries used 
for speaking) local exchanges are multipled, as shown, on tbe trunk 
panels. The sockets are earthed through а 250 relay в. Normally, 
the test keys are connected by the tongue of the relay with the 
'" A " line, which is idle, во that on pressing any one of the keys the 


lamp does not glow, showing that the junction is disengaged. 
When the junction is;in use, the sockets are raised above earth 
potential by the collar of the peg, which is connected with а battery, 
and relay R, acts, connecting the test keys with the same battery. 
On pressing one of the keys, therefore, the 1,000 » relay Ry'is 
actuated, and the lamp: r4 lights up, showing that the junction is 
engaged, If after a ‘subscriber has cleared, and the trunk operator 
has withdrawn the pegs, but before the operator at the local 
exchange has removed the pegs, a key is pressed, the A line being 
still connected with the battery at the local exchange actuates 
relay в; and gives the engaged signal. | | 

In the case of tbe principal local exchanges the “call-wire” is 
used; in this case the test arrangement is omitted, and the 


* 
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DIAGRAM OF CONNECTIONS OF TRANSFER|CTRCUITS: 


bushes of the switch-springs are earthed through a resistance of 


250 w. 

The switch-springs connected with junctions to “ Magneto” 
signalling minor exchanges are similarly multipled and provided 
with the “test arrangement, as shown. In this case the sockets are 
earthed through relay R, which, however, now has two tongues, 
normally oonnecting with both A and B lines. The tongues 
are joined together, and through а 500 о relay, Rio, with an earthed 
battery в. As before, when a peg is in апу one of the switch- 
Springs, R, is actuated, disconnecting both lines from the 
battery. On pressing the test key, the engaged signal is 
given by the current from tbe socket of the switch-spring 
actuating relay R, After the trunk operator has cleared, 
and until the line ie cleared at the local exchange, the line ia 
earthed at the latter, so that relay Bio acta, and continues the 
engaged signal by means of battery B. 

In the case of “Magneto” exchanges using the call-wire, the 
"test" arrangement is omitted, and relay Bio is replaced by а 
resistance of 500 w, 

The “test” arrangements in connection with C.B. (Common 
Battery for all purposes) exchanges are generally similar, but much 
more simple, the bushes of the switch springs being connected with 
the test keys, and earthed through a resistance of 250 „. 


JONCTION Crrcoir TO Maasmero ExcuHanap этн " Test” 
ARRANGEMENT. 


In concluding this brief account of the new Trunk Ex- 
change, we wish to record our sincere appreciation of the 
uniform courtesy and ready assistance which we have 
received from all the engineers of the Department with whom 
we have come into contact, and to expreas our thanks to Mr. 
J. Gavey, C. B, engineer-in-chief, for the facilities afforded 
us for the preparation of the photographs and description. 

The work has been carried out to the Department's speci- 
fication by the British Insulated and Heleby Cables, Ltd., 
of Prescot and Helsby. The installation is of the highest 
class as regards both workmanship and material, and the 
new apparatus has worked smoothly and well from the start. 
The соста will be entirely completed in the course of в 
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few days, and the old Exchange in St. Martin'&-le-Grand 
will then be closed. That the improved system of operation, 
and the greater facilities provided, will result in more 
expeditious and satisfactory working, can hardly be donbted. 


CONTRACTS CLOSED. 


(Continued from page 262.) 


Salford.—The Tramways and Electricity Departments 
have accepted the following tenders :— Messrs. J. Fowler & Co., Ltd., 
Leeds, panel for switchboard, £60; Smith & Coventry, Salford, 
large lathe, £294 10s., small ditto, £157 10s, radial drill, £196: 
Kendall & Gent, Munchester, planing machine, £232; Hulse & Co., 
Salford, shaping machine, £109, milling machine, £105, screwing 
machine, £42, punching and shearing machine, £98 ; Holroyds & Co., 
Milnrow, light drill, £50; Cunliffe & Croom, Salford, sensitive drill, 
£18; Miller & Co., Edinburgh, wheel press, 255; Cravens, Ltd., 
Manchester, wheel borer, £275; B. & S. Massey, Manchester, power 
bammer, £130; Tattersall & Co., Blackburn, emery grinder, £32; 
Davidson & Co., Manchester, blowing fan and motor, £51; Reavell 
and Co, Ipswich, air compressor, £73, air receiver for same, £22 ; 
Binns & Co., Halifax, bending rolls, £60; Lumsden & Co., Gates- 
head, oil groove cutting machine, £44; Herbert & Co., Manchester, 
back saw, £23 ; Carter's, Ltd., Salford, oil pumps, £7, oil cisterns, 
£21 17s. 6d. grindstone, £12, sbafting brackets and 
bearings, £203 4s. 6d.; Lees & Co., HoHinwood, band 


saws, £67; glue kettles, £3 5s. 6d.; circular saw, £25 10s.; small 


saw, £16 10s.; wood planer, £34; panel thickuessing machine, 
£31 158.; Robinsons & Co., Rochdale, mortising machines, £77 
78. 6d. ; Burton, Griffiths & Co., London, rail saw, £26 158.; Selig, 
Sonnenthal & Co., London, portable cranes, £30; British Thomson- 
Houston Co., Ltd., portable electric drill, £70 10s. ; British Westing- 


house Co., Ltd., rebabbiting plant, £120; Hadfields, Ltd., Sheffield, - 


and Baker & Co., Rotherbam, steel tired wheels, £9 per pair. 


Walsall,—The Corporation bas accepted the tenders of 
Messrs. Arundale & Rowbottom for the electric wiring and fitting 
of the new Town Hall buildings at £974, and of the Walsall 
Electrical Co., for supplying and fixing telephox es, at £292. 


Westminster.— The City Council has received the 
following tenders for extending the electric lighting system at 
Marshall Street Baths:—Thos. Potter & Sons, South Malton Street 
(accepted), £178; Branley & Co., £236; Bakewell & Co., £258; 
Taylor & Co., £263 ; Jackson Bros, £265 ; The District Electric Co., 
£269; Rider & Co., £359; Tamplin & Co., £405. 


Wimbledon.—The C. . C. bas accepted the tender of 
the Paterson Engineering Co., Ltd., for a water softener and filter, 
softened water storage tank, &c., for the electricity works extensions, 
at £1,153. 


FORTHCOMING EVENTS. 


—M 


Friday, February 12th.—At 8 p.m. Physical Society. Annual 


general meeting at the Royal College of Science, S. W. 
Dr. R. T. Glazebrook, F. R. S., will deliver his presi- 
dential address on The Theories of Microscopic 
Vision,“ illustrated by experiments. 

At 8 p.m. Institution of Civil Engineers (Students). 
“The Electricity and Destructor Station at Plum- 
stead,” by T. 8. Nash. 

Society of Motor Manufacturers and Traders. Automobile 
Show at the Crystal Palace. To be held until the 
24th inst. 

Saturday, February 13th.— At 6.30 p.m. Junior Institution of 
Engineers. Dinner st the Hotel Cecil. 

At 7.30 p.m. Institution of Electrical Engineers (Glas- 
gow) Meeting at the Heriot Watt College, Edin- 
burgh. Mr. M. Georgi on " New Metbods of Elec- 
trical Winding Gear for Collieries and Allied 
Purposes.” 

Institution of Electrical Eogineers (Glasgow). Visit. to 
Messrs. Bruce Peebles & Co.'s works at Edinburgh. 

At 7.30 p.m. West Hartlepool Scientific Society. Balan- 
cing of Marine Engines,” by Mr. L. V. Robertson. 

‘Monday, d 15th.—Electrical Engineers’ Ball at the Hotel 


Tuesday, February 16th.— At 7.30 p.m. Institution of Electrical 
Engineers (Manchester). Manchester Tramways 
Equipment—Line and Rolling Stock,“ by Mr. J. M. 
McElroy. 

. At8 p.m. Institution of Civil Engineers. “The Forms 
of Turbines most Suitable for Low Falla," by Mr. A. 
Steiger. ~ 

Wednesday, February 17th.—At 7.30 p.m. Institution of Elec- 
trical Engineers (Birmingham). Meeting. 

Thursday, February 18th.—At 7.30 p.m. Institution of Electrical 
Engineers (Leeds) Mr. W. Emmott on Some Ex- 
periments with Large Gas Engines.” 


Saturday, February 20th.— At 2 p.m. Junior Institution of Engi- 
neers. Visit to the Colonial Consignment and Distri- 
buting Co.’s Frozen Australasian Meat Stores, Lambeth. 
At 3 p.m. Royal Institution. Lord Rayleigh, F. R S., on 
“The Life and Work of Stokes.“ (Lecture I.) 
At 7.30 p.m. Glasgow Technical College Scientific Society. 
“Modern Conceptions of Matter,” by Mr. Angus 
MacLean. 
At 7.30 p.m. Institution of Electrical Engineers (Stu- 
dents). “The ‘Testing of Alternating Current 
Machinery," by Mr. R. 7. Kaula. 


NOTES. 


Bristol Association of Engineers,—The third meeting 
of the session of this Association was held in the Imperial Hotel, 
Clifton, on Saturday last, the President, Mr. J. 8. Martin, Н.М. 
Inspector of: Mines, in the chair, when a paper on The Develop- 
ment of Electrical Machinery " was read by Prof. Robertson, of the 
Merchant Venturers' Technical College. Starting with Faraday’s 
discovery, in 1821, of continuous motion produced by an electric 
current, the author traced out the various stages in the development 
of electrical machinery up to the present time. He also explained 
some of the difficulties that are now met with in connection with 
very low E.M.Fs., very high E.M.Fs&, and high-speed machines for 
turbine driving, and pointed out the chief ways in which they are 
being overcome. In the discussion which ensued, Mr. Fraok Brain 
gave an account of his experiences of electrical colliery driving. 
Contributions to the discussion were also given by Mr. Thomas 
Morgana, Past-President, Principal Wertheimer, and various other 
gentlemen. 


Fatal Accident at Smithfield Electricity Works. 
An accident occurred at the works of the Smithfield Marketa 
Electric Supply Co. early on Tuesday morning, avd one man who 
was injured died in Hospital on Wednesday morning. We under- 
stand that the circumstances of the accident were tbese:—4A few 
minutes before 6 o'clock on Tuesday morning, а boiler was opened 
out to a steam main to which three other boilers were already con- 
nected. From some cause, at present unexplained, a fracture 
occurred in the body of the 5 in. isolating valve in the branch from 
this boiler (abore tbe isolating valve itself) and the four boilers dis- 
charged through the gap thus formed. A coal-trimmer, W. Loner- 
gan, was about 15 ft. away from the fractured pipe, and in spite of 
all efforts, he could not be found for about 15 minutes, when he was 
conveyed to the Hospital badly scalded. Over an hour elapsed before 
the stop valves could be approached and the fractured part blanked 
off. The electricity supply was stepped from 5.6 a.m. until 12.20 
noon. Part of the system was, however, restored at 10.45 a.m. 


The Royal Nociety.—The following papers were down 
for reading at the meeting held yesterday :—“ A New Method of 
Detecting Electrical Oscillations,” by Dr. Т, A. Ewing, F. R. S. and 
L. H. Walter; and On the High-Temperature Standards of the 
National Physical Laboratory.—An account of а Compariso. of 
Platinum Thermometers and Thermojunctions with the Gas Thermo- 
meter," commnpicated by Dr. R. T. Glazebrook, F. R. S. 


I. E. E. (Glasgow).— At a meeting of this section held 
on February 9th, Mr. Sydney E. Britton read a paper on Should 
Electric Supply Undertakings Advance Motors on Hire or Hire 
Purchase Systems ^" + 


Northampton Institute. —We рате received a copy of 
the Northampton Institute Club's Gazette, a chatty eight-page monthly 
magazine edited by the Librarian of that institute. The sports and 
recreative sides of the life of the students are well looked after in 
the session’s arrangements, and there is little fear of the students 
becoming dull boys through overwork. 


Fatality.—On Monday last, at the electric generating 
station which is constructing at Chelsea, Ed. Dodd, aged 25, met 
with his death through falling from a stage where he was superin- 
tending the hoisting of some iron work by a hand crane. : 


Obituary.—The death recently occurred of Mr. Alderman 
Calvert, the ex-Mayor of Hudderstield, who was chairman of the 
Electricity Committee. 


Personal.— Hull T.C. has increased the salary of Mr. 
Wm. J. McCombe, tramway manager, from £350 to £400 per 
annum, rising by annual increments of £25 to £450. 

Mr. O. A. Pilcher bas resigned the position of borough tramways 
manager and engineer at Ilkeston. 


Appointments Vacant.-- Traffic manager for Burton- 
on-Trent tramways (£175): resident engineer for Holyhead 
Council's electricity and destructor works; assistant electrical 
engineer at Bradford, £250; two assistants are wanted for the 
Stalybridge, Hyde, &c., Electricity Board; assistant clerk for the 
Woolwich electricity department / £100) ; mains superintendent for 
Motherwell (45s.). 


Central Station Plant for Sale.—The Launceston 
(Tas.) Corporation is inviting offers for certain alternating and 
direct current plant, of which particnlars are given in our adver- 
tise ments to-day. 


270 


THE ELECTRICAL REVIEW. [Vol. 54. No. 1,968, FTunnvanr 12, 1904. 


London County Council.—At the meeting on Tuesday 
last, approval was given to plans submitted on behalf of the Metro- 

litan Electric Supply Co., for the construction of а machine and 
battery room in Fisher Street and Eagle Street, Holborn. 

Tbe Highways Committee reported that the experience gained 
on the New Cross and Greenwich tramways had shown that the 
number of врате car-plonghs which were purchased was insufllcient, 
and it would be necessary to expend a further sum of 41, 500 in 
connection with the matter. It was decided to authorise the Com- 


mittee to make arrangements for the supply of the ploughs, and to 


provide lifeguards for the Streatham cars, ata cost of £360, the 
guards to be made by the Council's tramway staff. The Committee 


suggested the purchase of property as a site for a sub-station in - 


Bloomfield Street, E., in connection with the working of the 
northern tramways. ae 

The offer of the Electrical Power Storage Co. was accepted at 
£241 5s. for repairing the battery at the Crossness Outfall Works. 


Electrical Standardising, Testing and Training 
Institution.— Prof. C. A. Carus-Wilson will commence a special 
course of lectures to the senior students upon Direct Current 
Motor Oonstruction,” on Thursday, February 18th; and Mr. J. B. C. 
Kershaw will deliver a lecture on Fuel Economy,” on Saturday, 
February 20tb. | 


South African Notes.—J/iddleburg (Transvaal).—The 
contract for the lighting of the cantonments of Middleburg bas been 
secured by Messrs. Hubert Davies & Spain, of Johannesburg and 
Durban, fcr £14,000, and will be practically a duplicate of the plant 
supplied by the same firm for the Ladysmith (Natal) lighting, 
with the exception of the mains being underground instead of 
overhead. | 
Transvaal Technical Institute.—I¢ is understood that the scheme 
of a Transvaal Technical Institute has been finally decided upon. 
It has been resolved to make arrangements for the conducting of 
the third and fourth years’ courses of the South African School of 
Mines at Jobannesburg, the first and second years’ courses being 
taken, as at present, at Capetown. Premises have been found, and 
members of the professional staff appointed. Evening classes both 
at Pretoria and Johannesburg are already arranged. With the 
` establishment of the Johannesburg school, the South African School 
of Mines at Kimberley will cease to exist. The Council of the 
Technical Institute have decided upon a staff of four professors. 
T wo gentlemen have been appointed to the mechanical and electrical 
engineering branches. The senior professor and professor of 
mechanical and electrical engineering is Mr. H. S. Hele-Shaw, and 
his assistant is Prof. John Orr, of Kimberley. It is hoped to get the 
school opened in about six weeks’ time, and tbe fees for the com- 
plete year's course are fixed at 30 guineas. 

Natal Telegraphs and Telephoncs'—Considerable developments in 
telephone and telegraph systems are taking place in Natal. Among 
these may be noted the following: — New telegraph lines Durban to 
Howick and Howick to Ladysmith; repoling telegraph line, 
Melmoth and Ubumbo; new line Vryheid to Paulpietersburg. 
Tranefer of telephone headquarters, Durban. to new premises and 
introduction of metallic circuits; new line Howick to Shafton and 
Woodside ; Noodsberg Road Station to Noodsberg P.O. and Wartburg ; 
new line Nottingham Road to Loteri; trunk telephone Maritzburg 
and Durban; new lines from Hlabisa Magistracy to Coalfields, 
Dundee—Vryheid, Stuartstown to Droukvlei, and Newcastle to 
Botba's Pass. Telephone exchanges at Dundee, Newcastle and Lady- 
smith. The system at Dundee is nearing completion, Newcastle is not 
started, and Ladysmith was opened last November. The Purban new 
telephone scheme is well under way, the new Exchange building being 
about half finished, and it is hoped to have a part of the system at 
work within 12 months, which is similar to the National Telephone 
Co.’s system in London. The conduits have been supplied by Messrs. 
Stanley Bros., Nuneaton, and the laying is about to be commenced 
by the Corporation. The cables are being supplied by the B. I. and 
Helsby Cables, Ltd., who have а!во the contract for the laying of 
the same; they are of the well-known “air space” class. The 
capacity of the exchange is 7,500 subscribers. 


Tramways and Light Railways Association.— Last 
Friday a bandful of members of this Association met at the Society 
of Arts and elected six new members of council in place of those 
retiring under the articles. The new members are :—Messrs, Alfred 
Baker, C. E. Baker, W. Worby Beaumont, A. N. Connett, J. 
Devonsbire and J. B. Glenn. After the election, Mr. Alfred Baker, 
manager of the Birmingham Corporation Tramways, the new 
president, took the chair and delivered a brief address on tramway 
progress, quoting the recently issued Board of Trade statistics 
thereanent, and the general advantages of tramways to communities. 
Some elight alterations in the articles, allowing for longer notice of 
meetings to be given, were passed, and a vote of thanks to the 
President closed the meeting. 


Fire Test.—A fire test of a novel kind was recently held 
in the cement works of Messrs. Currie & Co., Ltd., Cathcart Street, 
Kingston, Glasgow. The test consisted of a platform constructed 
of timber, part of which was covered with Uralite, the other part 
being left bare. A timber framed structure was erected, covered 
with Uralite on both sides. A wooden box covered internally and 
externally with Uralite was fixed on an iron frame, and placed in 
the midst of the fire. The fire was lit, and burned for the space of 
one hour very fiercely, a temperature of 2,000* F. being registered 
by a pyrometer. The unprotected portion of the platform was 
destroyed in 14 minutes, but the portion protected by Uralite 
remained standing, and was able to carry the weight of men 
standing upon it after the fire was subdued. The wooden frame- 
work was opened out after the test in the presence of the spectators, 


1 


and it was shown that the Uralite had protected the woodwork and 
entirely prevented the passage of fire. The box was opened, and 
the contents handed round, absolutely uninjured. The test was 
witnessed by Government officials, river officials, shipbuilders, fire 
insurance experte, architecte, builders, contractors, brewers and 
maltsters, and representatives from the various public bodies in the 
city, the British Uralite Co., Ltd., supplying their speciality for tho 
purpose of the test. 


THE CENTRAL STATION ENGINEER. 


DzwsaunY Т.О. has increased the salaries of Mesars. J. H. THOMPSON 
and M. BROOKSBANK, shift engineers at the Electricity Works, from 
278. to 30s. per week. d MN | 
The Tunbridge Welle T.C. has increased the salary of the 
assistant electrical engineer (Mr. D. Бмітн) to £175 per annum. 
Mr. T. G. Lums, A. M. I. C. E., has been appointed engineer to the 
Blackpool, Lytham and St. Annes Electric Tramway Co. 
Bootle T.C. has increased the salary of Mr. J. B. Hopson, deputy 
electrical engineer, from £130 to £150 a year. | 
Monmouth Т.С. has declined to combine the offices of elec- 
trical engineer and surveyor at a salary of £240 a year, hut has 
increased the salary of Mr. BLAKE, electrical engineer, by £26 per 
annum. / 
We understand that Mr. Cramer, who has just been appointed 
borough electrical engineer at Croydon, is an old student of the 
Northampton Institute, and he took the Silver Medal and £3 prize 


- two years ago when the Northampton Institute made the record by 


securing both the Silver and Bronze Medals in the Honours Examina- 
tion of the City Guilds. Mr, Hamer, another old student in the 
Electrical Engineering Department, is now chief engineer to the 
Auckland Harbour Board, New Zealand, and bas in hand a large 
scheme for electric cranes, capstans and other electrical machinery 
to facilitating loading and unloading steamers at this, the chief 
port of entry to New Zealand. | 

At Bradford, on 6th inst., Mr. J. бопрковр HALLIWELL, for 23 
years, motor inspector to the Corporation Eiectricity Department, 
who is taking up а similar position at York, was presented with 
a travelling portmanteau as a token of esteem from the staff. 

Mr. W. J. SowTEB, borough electrical engineer of Dorchester, is 
free to accept another appointment, his Corporation having aban- 
doned its scheme. | 

The Newport (Mon.) Electricity and Tramways Committee bas 
increased the salary of Mr. L. ге R. ро Veram, the deputy borough 
electrical engineer and tramways manager from £175 to £200, !. 


CITY NOTES. 


Liverpool Overhead Railway Со. 


THE half-yearly meeting was beld on Tuesday at Liverpool, Sir 
William Forwood presiding. 

The CHAIRMAN, in moving the adoption of the report (see p. 273), 
said it might be deemed fairly satisfactory, although not as good as 
they would like. The number of passengers had gone up from 
5,440,000 to 5,896,000, showing an increase of 456,000, or about 
8 per cent. The result of this had been an addition to the revenue 
of £2,951; but he regretted to say that their expenses during 
the half-year had considerably increased—tbat they bad to 
spend £2,092 extra to earn that £2,951. А part of this 
extra expense was for exceptional outlay. They had spent 
£2,975 in maintenance and renewal of permanent way. The 
increase in mileage had been 8,000 miles on the railway and 
12,500 miles on the tramways. They bad put aside, as usual, 
£2,000 for renewals, and £500 of that sum as a sinking fund for the 
tramways. Their renewal fund was now £26,559, after deducting 
£1,000 for the new rails. They had carried £100 to contingent 
fund, making it £1,150. The receipts per passcnger had been 
1:93d. a figure which bad not varied materially during the past 
four years. The revenue per train-mile had been 24°47d. The 
lowest revenue during any half-year was in 1901, when they 
received 21:60d. The revenue during the past year had been the 
highest ever reached. The expenditure had been 18°82d. per train- 
mile, which also marked the highest point reached. In 1900 the 
spent 15d. per train-mile. The increase was partly due to oral, 
partly to accelerated service, and partly to increased rates. The 
result of the half-year's working bad been tbat they had earned 
revenue amounting to £14,145, while the working expenses were 
£33,210, leaving a balance of £10,934. They proposed to pay 5 per 
cent. on the preference shares and 13 per cent. on the ordinary 
shares, as against 14 per cent. in the preceding half-year. 
There would be a balance of £4,132 to be carried forward. 
Alluding to the accelerated service on the railway, he said the 
increased cost of the generating station with acceleration had been 
£1,256, of which £817 was spent in coals. They had also an in- 
creased cost in their carriage shed of £302—that was to say, 
with the greater speed at which their trains were running there 
were more small repairs required in order to keep the system 
thoroughly efficient. On the other side they had saved in wages of 
drivers and guards, because they ran fewer trains than under the 
old system. There was, therefore, a net increase of £916, but there 
was an increased revenue which they might fairly вау was due to 


Vol 54. No. 1,368, Риввсавт 12,1904] THE ELECTRICAL REVIEW. 


271 


Pd 


the acceleration, of £6,600 during the past year. Therefore, he 
thought the directors were abundantly justified in recommending 
them to expend the £3,000 for the necessary equipment in order to 
give the accelerated service. They had issued the new prefer- 
ence shares to the extent of £60,000. These were fairly well 
applied for. This connéction with the Lancashire and Yorkshire 
Railway would be a very valuable one, and would give them a good 
deal of additional traffic. 

Mr. RicHARD Новзон seconded, and the resolution was carried 
unanimously. | 

Several кодеш thought the dividend on the ordinary share 
very miserable, and suggested the introduction of new blood on the 
board 


The CBAIRMÁN said the directors tried to work the company up 
to а 5 per cent. basis, but they suffered severely by the competition 
of the Corporation electric cars along the dock system. They were 
now gradually recovering, and the directors were looking out for 
new connections. . 


Somerset and District Electric Power Co. 


Тнв first ordinary meeting was held on Wednesday. Mr. P. 
Napier Miles, who presided, said that that was the firet statutory 
meeting. Considering the great financial and commercial depression 
that һай prevailed throughout the country ever since they were 
successful in obtaining their Act, the directors bad been well 
advised in hitherto refraining from offering their share tapital 
for public subscription. This did not prevent him saying they 
had already entered upon negotiations which should shortly enable 
the company to start upon what they bad every reason to believe 
would be а future of pronounced success. The meeting «ppointed 
as directors Messrs. P. N. Miles, Frank Armstrong, E. T. Glyn, and 
Herbert Conquest. 


British Electric Transformer Co. 


Tar report for 1903 shows a net profit of £9,714, after placing £500 
to depreciation. 4549 is placed to capital suspense, 6 per cent. 
preference dividend requires £630, 7 per cent. on the ordinary shares 
absorbs £3,960, £2,000 is place to reserve, £1,000 is written off pre- 
liminary expenses, and a balance of £9,715 is carried forward. 
Works and plant extensions are making great headway. During the 
year £6,000 was invested, and this is already proving productive 
in orders. 

The meeting is to be held on February 17th at Salisbury House, 
E. O. 7 | 


North-Western Electricity and Power Gas Syndicate. 


A MEETING of this syndicate was held on January 29th at Crewe, 
Mr. T. W. Twyford presiding. 

Mr. W. E. RowcLirrFE, solicitor to the company, explained 
that the meeting was held in order that full information as 
to the position of the company and the work done should 
be given to the shareholders, and their opinion taken with 
regard to the Bill which was being promoted in Parliament, primarily 
for acquiring further sites for generating stations in the heart of the 
Potteries. The directors were perfectly satisfied with the com- 
pany's position, and with the area of supply granted by Parliament, 
within the-limits of which the supply of electricity and Mond gas 
would be undertaken. Already applications had been received for 
the supply of power gas, and the North Staffordshire Railway Co. 
had intimated their intention of using electricity on a larger scale, 
and would be probable custcmers of the company. It was intended 
to erect the first power station at an early date, and plans were 
already in course of preparation by the engineers. 


St. James’ and Pall Mall Electrie Light Co. 


Cor. Eustace J. A. BALFOUB presided at the annual meeting held 
ou Tuesday. Iu moving the adoption of the report (see ELECTRICAL 
Revrgw, February 5th), he said that for the seventh year they 
recommended tbe usual dividend of 144 per cent. There was 
nothing to fear from what might at first appear to be a slight set- 
back. They had added 21,873 8-0 P. lamps, making a total of 
254,468 ; the units sold were 7,140,205, or an increase of 255,922 ; 
but a small decrease in the price obtained per unit 
had caused the revenue to remain practically stationary. 
It must be remembered that they were comparing with a year which 
was one of exceptional prosperity ; it was Coronation year, and 
had more fogs than 1903. Indeed, in 1902 they made the progress 
of two years in one. The first six weeks of 1904, he was glad to 
say, had brought about a most. satisfactory increase in sales, and 
there was every prospect of very largely increased business. 
The units generated at their own station were 6,662,228, and 
from the Central Electric Supply Co. they obtained 1,118,082. 
The cost of the former was normal, but the aversge cost of 
electricity sold had been increased by ‘4d. per unit; this was 
directly due to the charge of 3d. per unit which had been paid for 
supply drawn from the Cential Bnpply Co. This rate was fixed to 
enable the Central Co. to cover the whole of its charges during the 
past year, which was its first complete year of working. It had 
either to be done that way, or there would have been a deficit 
which would have had to be met by the St. James’ and Westmin- 
ster Companies. It was calculated by the joint engineers that the 
charge for energy to cover expenses this year would hardly exceed 
2d. per unit. There was every prospect that, with increased 
output, the charge would soon be reduced to the cost of 
production in their own station. The external source of 


supply had been of the utmost value to them. The apparent 
set-back in the accounts would be seen to be due to their 
connection with the Central Co., and it was temporary only, and 
the association of the two companies had conduced to the advantage 
of both. . 

No questions were asked—so unusual as to be almost a disappoint- 
ment—and the report was adopted, and retiring directors and 
auditors were re-elected. Thanks to the staff and to the board 
closed the meeting. | 


Tyneside Tramways and Tramroads Co. 


Tun report for the half-year ended December 31st, shows that the 
surplus of receipts over expenses is £1,656, which, together with 
the balance carried over from last half-year, makes a total of £1,983. 
Ont of this the directors propose a dividend of 24 per cent. per 
annum, which will leave £78 to be carried forward, and £400, which 
is to be carried to a reserve fund for depreciation, & . The directors 
call attention to the steady increase of receipts. The report further 
states that the line along the North Road to Gosforth Park is ex- 
pected to be finished about Whitsuntide. 


Dablin and Lucan Electric Railway Co. 


Taw report for the half-year states that total receipts from all 
sources show ап increase as compared with the corresponding 


‚ period of 1902, of £212. The total expenditure shows an increase 


of £113. There has been a reduction in moht classes of expendi- 
ture, but maintenance and repairs have cost rather more than in the 
corresponding half-year. £225 included in this half-year’s net 
revenue account is fhe amount of directors’ fees accrued for some 
time past, which they did not draw, and now relinquish in favour 
of the company. After providing for debenture interest, there is 
a balance available of £1,426, out of which it is proposed that a 
dividend at the rate of 5 per cent. per annum be paid on the 
preference shares, and that £700 (as compared with £300 in each of 
the two last half-years) be placed to reserve account for payment 
on account of elecirical equipment, leaving £251 to be carried 
forward, 


British Westinghouse Electric and Manufacturing (o. 


Mn. Ововав WzsrINGHOUSE presided over the meeting held at 
Hamilton House last Friday, and in moving the adoption of the 
report, to which reference was made іп the ErgorRICAL Review 
for December 25tb, 1903, he asked tbe indulgence of the share- 
holders for the delay which had arisen in holding the meeting. 
The directors had delayed it so that he might personally preside, 
and his movements had been affected by a great increase in the 
American company’s business and the demand which it had made 
upon him. He then went onto explain why so long a time had 
been required to get the works into full operation. The most 

tent factor in delaying the id eram of their plant, singular as 
t might seem, was the phenomenal activity in business which began 
in America the year the company was i d. This activity 
absorbed, іп а large measure, those most skilled in building and in 
managing manufacturing plants, and also caused great delay in the 
delivery of the material and machinery required to complete the 
plant. Altogether, this unexpected delay, due to a great general 
prosperity, amounted to fully one year, so that shipments of their 
own product in moderate amount only began during this present 
fiscal year, inasmuch as it took a number of months from the time 
an order was entered and work was begun, before the article could 
be completed. In this connection, it was not expected that the 
production of the works would reach a normal condition even this 
year. The American Westinghouse companies had in, consequence 
of this delay, furnished a large amount of apparatur, and had made 
а special allowance or deduction of £60,000 as an offset to the 
manufacturing profit which should have resulted from an earlier 
completion of the works. This allowance had contributed to the 
profit required to pay the interim and final dividends on the prefer- 
ence shares for the year ending July 31st, 1903. The dividend for the 
present year must depend upon the final results as shown by the 
accountants, and it was not contemplated to pay an interim dividend. 
The chairman went on to allude to the frequent calls for new capital. 
The report showed that great efforts had been made to secure new 
business, and the orders in hand on January 31st, 1904, not executed 
amounted to £1,608,256. The patterns, new tools and special 
machinery required in the execution of those orders, and the great 
amount of labour and material involved before any shipments of 
complete apparatus could be made, required working capital in 
proportion. He was satisfied, considering all the circumstances, 
that the results already achieved had justified the expenses which 
had been so far incurred. The factory was practically in full 
working order, the officials and staff had now established extensive 
trading relations; and he confidently looked forward to results com- 
parable to those obtained by the great companies in America. In 
regard to the question whether their works had, in view of existing 
general conditions, been planned upon too large a scale, he ur- 
hesitatingly said, No,“ and he based this opinion on the develop- 
ment of the electrical business in the United States. Whilst just 
at this moment tbe works had a surplus capacity, yet in the near 
future, in view of the existing developments in this country, there 
seemed every reason to believe that their present works would not 
be large enough. The company’s trade with the colonies was 
rapidly increasing. In Australia and New Zealand business 
generally had greatly improved, and the sales showed a satisfactory 
increase during the year under review. It had become necessary to 
establish a separate branch office for Western Australia. In South 
Africa there had been a marked revival in their business during the 
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past year, and they had recently arranged for more active repre- 
sentation for extending their connections there, in view of the 
probable great demand for electrical apparatus for the mines 
directly the labour difficulty is solved. In India they had made 
definite arrangements for representation, and had recently seeured 
an order for an extensive power installation, besides а considerable 
amount of apparatus for the mining district. They believed that 
there was likely to be an increasingly active demand for electrical 
apparatus from the British colonies all over the world. It must 
also be remembered that not only did they manufacture for the 
home trade and the Colonies, but under the terms of the agreement 
in relation thereto they bad furnished apparatus for several large 
orders for the execution of contracts in the territory of other Westing- 
house companies, notably on the Continent of Europe and in South 
America, and there were now pending а number of important 
negotiations. From the beginning it had been apparent to the 
directors that there should be found a head or chief executive for 
the company. Men of the required experience and personal 
cbaracteristics capable of managing a property and business such as 
theirs were difficult to find. He would have the honour of 
proposing the election of Mr. William I. Buchanan, who would 
arrive in London about the 20th of this month, as the deputy- 
chairman and managing director of the company. Mr. 
Buchanan, who would, with himself, represent the American 
company's interests in the British company, bad had an ex- 
ceptional experience in the management of important affairs. 
The American Westinghouse companies һай already shown their 
confidence in the British company by taking ordinary shares in 
excess of par value, and he was now authorised by them to take во 
many of the 100,000 new preference shares at par as might not be 
taken by the other shareholders. The chairman repeated his 
remarks made at the last meeting reepectirg electric railway 
traction, and added that only one of the lines then referred to—the 
Mersey— had been put into operation. He also quoted some of the 
excellent results which had followed the electrification of some 
American systems, dwelt upon the advantages of the Lamme 
alternating current motor for railway traction purposes, and made 
a brief reference to the turbine and large gas engine prospects. 

Mr. J. H. Luk AH seconded the adoption of the report of the 
period ending July 31st, 1903. 

A SHABEHOLDEB, whose remarks met with a mixed reception, 
congratulated the chairman upon the excellent way in which he 
had utterly ignored the most ugly facts. 

Mr. Н. W. Binxs said that representing a large number of 
shareholders, he would have liked to have heard a great deal 
more about the inner life of the company, and something about 
the business done at Manchester, and the prospects. Why 
should there be this intolerable delay in issuing the report? 
They were met with a request for another half a million 
capital, and with the warning that no interim dividend 
was to be given. Banks with 300 or 400 branches had already 
submitted their accounts to the end of December, but six months 
had elapsed since the Westinghouse sccounts were made up. He 
urged that in future the;accounts should be circulated very much 
more speedily. | 

Mr. FERGCSON asked what proportion of the con tracts in 
1901, 2, and 3 bad been executed up to date ; and in regard to the 
contracts for the past year, what proportion was executed at 
Trafford Park, and what proportion was sapplied from Pittsburg 
which bad allowed the £60,000 discount. The remainder of the 
£107,609 presumably represented the Trafford Park prc tit. 

Mr. DiNGwaALL pointed out that sundry creditors were over 
£500,000, whereas sundry debtors were only £219,000, and there 
was а temporary loan of £141,2:0, and, further, on tbe top of 
these, it was proposed to raise 4500, 000 new capital. That was 
surely doubtful policy ! The American £60,000 discounts bad been 
given asa favour, and not as a right, and the £47,000 was not 
sufficient to pay the preference dividend. The proposed new 
capital would involve a further £30,000 in dividend, but he had 
heard nothing to justify him in supposing that that could be 
earned. 

Mr STEkvrNS pointed out that the outlay of £2,000,000 had 
produced £47,000. 

Another SHAREHOLDER suggested that the new 100,000 preference 
shares should rank after the existing 6 per cent. preference sbares, 
for which a 108. premium was paid last year. This suggestion 
received support from another speaker, who expressed the dis- 
appoint ment of many shareholders that the dividend had been with- 
held for three months. 

The CHAIBNMAN, in reply, said that the works were of an 
unusual character, and tbe delays in getting things together seemed 
almost interminable. One of the obligations of the American 
company was to rupply material in the meantime at a low cost 
10 per cent. below their ordinary selling price—so long as this com- 
pany should demand it. They bad done this, and in view of the 
fact that they had a large interest in the matter, they bad also made 
the special allowance of £60,060, which would probably absorb all 
of their profit on orders that this company sent them. The 
fact that the earnings were so meagre was not to be surprised 
at; that they had апу available earnings at all under all of the cir- 
cumstances should be remarkable. Additional capital was required 
from time to time, and shareholders bad had ample notice of it. 
Concerning the issue of shares аба premium last year, that matter was 
long under discussion ; the shares were then commanding 20 per 
cent. premium. Не offered to take any or all of the issue at 
£5 103. To have issued them at less than that price would have 
been regarded ав а bardship upon those who held the shares, or 
had been purchasing them at а much higher price. The company 
had the benefit of the premium. The American companies had 
paid their full amount for the shares they were entitled to take, 
&nd were quite satisfied with the investment, and of the 


present issue they would take at par those not taken 
up by shareholders. One class of shares was all that the 
company ought to have. In regard to the amount of contracts 
the business for the first three months of this year would show & 
loss, because it was very meagre—they were just getting started. 
Bince then, month by month, the returns had been increasing satis- 
factorily, and the showing was a good one, considering the circum- 
stances. He looked forward to results commensurate with the 
business in America. They might have a period of some waiting, 
bat be thought they were progressing in a way which would make 
the business a sound one in every respect, and make the invest- 
ment of every shareholder perfectly safe. That was the ultimate 
object to be obtained. He thought that in future it shoald be 
possible to hold the meetings in November at the very latest. 

The report was adopted. 

A resolution was passed appointing Mr. W. I. Buchanan, deputy 
chairman, as mentioned in the chairman’s speech. Votes of thanks 
to the executive committee were passed; the auditors were re- 


- elected ; and at special meetings which followed, the increase of 


the capital of the company to £3,000,000 by the issue of £500,000 
new shares was approved. 


Nernst Electric Light, Ltd. 


THB manager and secretary has issued a circular to the share- 
holders respecting a scheme for reduction of capital, for which a 
resolution was passed at the last meeting, the £100,000 at which the 
reduced capital would stand being divided up as to £75,000 for the 
preference shareholders, and £25,000 for ordinary shareholders. 
The circular, after pointing out the necessity for the reduction, 
states that the board have taken advice as to the necessary formalities, 
and they find that having regard to the present distribution of the 
company’s share capital, it is impossible to make an adjustment 
corresponding precisely with the figures indicated at the general 
meeting, but if one-half of the preference shares and eight-ninths 
of the ordinary shares are surrendered, so that the holders of pre- 
ference shares will remain with one share for every two they hold, 
and the holders of ordinary shares will remain with one share for 
every nine they hold (all shares in the future ranking par? passa), 
the capital of the company will be reduced to 290,000, of which the 
present holders of preference shares will have £70,000 and the 
present holders of ordinary shares will have £20,000. The scheme 
of arrangement which has been prepared under the instructions of 
the board, and of which à print accompanies the circular, is settled 
on this basis. i 

The scheme involves two matters; namely, the reduction of the 
capital, and the adjustment of the rights inter sc of the holders of 
preference and ordinary shares. There are technical difficulties in 
carrying out what is suggesed, but the directors hope that this can 
be done if there is а consensus of opinion on the part of the share- 
holders in favour of the proposed scheme. If the arrangements now 
proposed are approved by the body of shareholders generally, it is 
anticipated that there will be little practical difficulty in obtaining 
fhe sanction of the Court. Therefore, before taking the serious step 


-of convening meetings for sanctioning the reduction of capital, and 


the passing of a special resolution for voluntary liquidation with a 
view of carrying the scheme through, the directors have submitted 
the scheme to shareholders to ascertain whether it meets with the 
approval of not only those who were present at the annual general 
meeting, but of the body of shareholders at large. Failing receipt 
from the shareholders of an almott unanimous expression of approval 
of the proposed scheme, the directors will not take any further 
action at the moment. 


— 


Dublin United Tramways (o. 


Mn. Моврну presided at the half-yearly meeting held on 2nd inst. 
He said that the report wasthe most satisfactory they had ever been 
able to present. The receipts increased by £8,346, and the working 
expenses by only £216. 448, 950 was disposable for distribution, 
and after paying 6 per cent. on tbe preference, and 6 per cent. on 
the ordinary shares, placing £4,000 to reserve, £2,000 towards main- 
tenance, and £1,060 to ап accident insurance fund, there remained 
£6,775 to carry forward. £4,000 of the increased receipts was due 
to the King’s visit, and the balance was through normal expansion 
of traffic which grew notwithstanding bad weather. The receipts 
from parcels continued to increase, and were £2,873; they con- 
stantly received visits from deputations from iarge English cities, 
who were anxious to see how their parcels business was organised 
and conducted. They had made yet another record in coat of pro- 
ducing electrical energy, it being £65 less than in the corresponding 
half-year, although the number of car-miles run showed a great 
increase. It cost the company 438d. for electrical energy to run 
& car one mile. This they could not hope to beat in future, unless 
their output which was now 74 millions of units per annum were 
largely increased. The report was adopted, after a shareholder had 
remarked upon the smallness of the reserve (£6,900) considering 
that the capital account was £1,797,000. 


Yorkshire Electric Power Co. 


Tue directors’ report to be submitted to the meeting to be held at 
Leeds, on Tuesday February 23rd, says: —“ In the interval that has 
elapsed since tbe first ordinary meeting of the company, held in 
Septemter last, the erection of the station at Thornhill has made 
progress, the structure of the engine house in particular being 
pushed forward. A scale of charges for current has been settled, 
and negotiations with various local authorities, colliery proprietors, 
and others, for the supply of power, are proceeding. 
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Lancashire Electric Power Co. 


AN ordinary meeting of this company was held at Broad Sanctuary 
Cbambers, Westminster, last week. 

Mr. F. E. GaBriPPER, who presided, explained the progress of 
works, and said that the contracts for the machinery were well 
advanced, that the acquisition of a site of 20 acres situate on the 
banks of the River Irwell in Redcliffe, with railway aiding 
accommodation, and adjacent to the Outwood Colliery, bad been 
obtained on a long lease from the Earl of Derby. "Tenders for the 
buildings had been let, and the work of erection hsd been com- 
menced, and was rapidly progressing. The plant was due for 
delivery in the autumn, by which time the buildings were to be 
ready, and the company should be in the position to supply electric 
power at the beginning of next year. Negotiations were in progress 
with a number of local authorities who were anxious to have a supply 
of eleotricity in bulk. | 

At the termination of the ordinary meeting, а special statutory 
meeting was beld to sanction an application to Parliament for anew 
Bill conferring further powers in connection with obtaining sites 
for generating stations, &c. 


Bristol Tramways and Carriage Co. 


The directors’ report for the year ending December 31st, 1903, 
shows that the gross receipts for the year amounted to £253,150, and 
the working and general expenses aud renewals are £164,763, 
leaving a net revenue of £88,387. The following amounts have 
already been distribated, viz. :— 


Interest on 4 per cent. mortgage debenture stock and tem. 


porary loans.. Я Ms T és £11,801 
Dividend on 4 per oent. preference shares Vs ss zs à 
Interim dividend at the rate of 94 per cent. per annum (sub- 
jeot to income tax), for the half-year ending June 80th 20,099 FEY 
And it is proposed to appropriate the balance as follows: 
Final dividend for half-year at the rate of 03 per cent. per 
annum (subject to income (чх) T a e .. £22,662 
Addition to reserve for contingenoies fund 15,825 
— 87,987 
£88,887 


The interest on investments has also been carried to the credit of the oon- 
tingencies fund, and the values of the investments having been adjasted to 
ma' ket prices at December 8186, 1908, the reserve funds will row amount to 
£117,450. The receipts from the tramways Oera-tment show the substantial 
inorease of £14,771, which is equivalent to about 73 per cent., although the 
system of tramways operated compares exactly with the mileage open during 
the precedirg year. The receipts of the carriage department also show an 
increase of £611. The total number of passengers carried was 44,891,489. А 
Bill bas been deposited bv the company in Parliament to authorise extensions of 
the company’s system for about 11 miles on several of the main roads running 
out of Bristol, which, if authorised, should prove of great public advantage. 


Kensington and Knightsbridge Electric Lighting Co. 


Tnm directors’ report to be presented at the meeting at. No. 148, 
Brompton Road, 8 W., on February 18th, reads as follows :— 


Doring the year the number of houses and she ps connected with the system 
hes increased from 2,890 on December 81st, 1902. to 8, 10 on December Biat, 1903, 
while the number of lamps calculated on the usual basis of 8 C. p. has increased 
from 249,570 to 20,188. i de renewal account now stande at 450, 490, being an 
increase of £6,285 over the amount of the account at the end cf the previous 
year. After providing for the amount placed to renewal account, writing 
8,000 off cost of purchase of Kensington Court Co., Ltd., in the capital 
account, and after paying the dividends on the 6 per cent. first preference shares 
to June 30th, 1903, оп the 5 per cent. second preference shares to September 30th, 
1908, and an interim dividend at the rate of 10 percent. per annum on the 
ordinary sbares for the first half of the year, the balance standing to the credit 
of the net revenue account for the year 1903, is £17,778. Of the above sum 
£1,500 has been appropriated to the payment of the first preference dividend to 
the end of the year, and £625 has to be set aside to meet the portion of the 
dividend on the second preference shares accrued to the same date. It is pro- 
posed to pay out of the balanoe of £15,648 6s. IId. а further dividend on the 
ordinary shares a$ the rate of 10 per cent, per annum, for the past half-year, 
and a bonus of 2 per cent. for the year, making with the interim dividend paid 
on Au 1st, 12 per cent. for the year. This will leave & balance of £8,298 
бз. 11d. to be carried forward. Itis with the deepest regret the directors have 
to formally announce the death of Sir Frederick J. Bramwell, Bart., F. R. &., 
who had been a director since 18€9,and chairman of the company from the 
spring of 1901, and they further have to announce with equal regret the death 
of Sir Charles Grant, K. C. S. I., who had been associated with the company from 
ite foundation. They have filled the vacancy caused by the death of Sir 
Frederick Bramwell, by the election of Mr. C. C. Wyllie, jun., and that caused 
by the death of Sir Charles Grant, by the election of Sir Henry Bliss, 

.C.LE., and they now recommend the confirmation of their ehoies by their 
re-election at this meeting. The remaining directors are Lieut.-Col. R. E. 
(ешр, who on the death of Sir Frederick Bramwell, was appointed b 
Wallace, E. 85 chairman of the company, Mr. G. H. Hopkins, and Mr. R. W. 


` 


National Telephone Co. | 
Tue directors report for the half-year ending December 31st 


“The income accrued in respect of the business of the half-year 
amounts to £941,260, as compared with £868,463 for the correspond- 
ing period of 1902, being an increase of £72,797. ТЬе working 
expenses for the half-year amount to £527,284, as compared with 
£473,268 for the corresponding period of 1902, being an increase of 
£54,016. The net result for the half-year (after deducting the Post 
Office royalties, amounting to £86,236) is a profit balance of 
£327,739, ав compared with £316,553 for the corresponding period 
of 1902, being an increase of £11,186. The rentals carried forward 
for unexpired terms of running contracts amount to £827,164, as 
compared with £771,103 at the corresponding period of 1902, being 
ап increase of £56,061. Outof the available balance of £269,422 


the board recommend the payment for the half-year of a dividend. 


at the rate of 6 per cent. per annum on the first and second prefer- 
ence shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock, and 5 per cent. per 
annum on the deferred stock, less income-tax in all oases. The 


board also propose to transfer £110,000 to the reserve fund, and to 
carry forward the balance of £10,505. The sum of £413,288 has 
been expended on capital accouot during the half-year in the erection 
of 16,891 additional exchange and private stations and in the con- 
struction of underground works.” 


A 


Anglo-American Telegraph Co. 


THE directors’ report shows that the total receipts from July 1st to 
December 3ist, 1903, including the balance of £1,468 brought 
forward, amounted to £189,373. The traffic receipts showed a 
decrease of £13,324, as compared with the half-year ended 
December 31st, 1902. The expenses, including the repair of cables, 
&o., amounted to £67,745, being an increase of £3,531. _ | 

The sum of £7,198 expended during the half-year on the repair of the 1875 
cable bas been charged to the renewal fand.. The. directors, under the powers 
conférr-d upon them by the articl: s of. association, have, before declaring the 
net profits, set apart the sum of £12,000 to the renewal fund, leaving a balance 
of £109,698 11s. 4d. Interim quarterly dividends of 16s. per cent. on the ordinary 
stock, and £1] 10s. per cent. on the preferred stock were paid on November 186 
last, absorbing £52,500, leaving & balanoe of £67,129, out of which the directors 
recommend the proprietors to declare final dividends of 16s. per cent. on the 
ordinary stock, $i Ов. per cent. on the preferred, and 2s. percent. on the 
deferred stock, amounting together to £56,000, making & total distribution for 
the year ended December 81st. 1908, of £8 18. per cent. on the ordinary stock, £6 
per cent. on the preferred stock, aud 28. per cent. on the deferred stock, The 
balance of £1,129 will be carried forward. 


— 


Metropolitan District Railway Co. 


THE directors’ report for the last half-year says :—“ Electrical trac- _ 
tion and equipment is being pushed on with as much rapidity as 
possible. The power house at Lot’s Road, Chelsea, is now being 
roofed in. The subways from Chelsea to Earl's Court are com- 
pleted. The sub-stationsare well in band The ducts are completely 
laid. Contraots for the cables are let. ‘I'he company’s new depót 
at Mill Hill Park bas been commenced. Ап arrangement bas been 
made with the Metropolitan Company as to the electrical equip- 
ment of the jint City lines, from Mansion House to Aldgate (High 
Street), and the work is now being rapidly preceeded with,” 


— — 


Newcastle and District Electric Lighting Co. 


T HE report for 1908 states that the installations connected to the 
company's mains during the year were equal to 15,361 8-0. . lamps, 
bringing the total up to ab ut 101 824, aud 2,649,841 unite of elec- 
trical energy have been supplied, as against 2,107,104 units supp lied 
in 1902. During the past year 9,936 yds. of main and branch 
piping and troughing bave been laid, together with 47,780 уда. of 
main and branch cable. The gross earnings for tbe year amount to 
£16 330, aud after paying the interim dividend and interest on 
debentures and loans pertaining to revenue account, the directors 
recommend the usual dividend of 5 per cent. for the half-year 
ended December 318, which, with the interim dividend paid in 
August last, makes 84 per cent. for tbe year, carrying forward £633. 
Owing to impending extensions, involving certain capital n- 
diture, and in order to pay off temporary loans, it is proposed to 
issue 10,000 new shares. 


— — 


Tus annual meeting was held at Newcastle on bth inst , Mr. John D. 
Milburn, presiding. | 

The CHAIRMAN, in moving the adoption of the report, said they 
bad extensions continually going on, and since tbe last meeting 
they had completed arrangements for taking over au order for 
Newburn and district. They had also practically arranged to supply 
Newburn. Since the establishment If the company they had paid 
96 per cent. upon the capital, dating from 1890. 

The Hon. C. A. Parsons seconded, and the report was carried. 

An extraordinary meeting was then held, when it was agreed that 
the capital of the company should be increased by £300,000 by the 
issue of 10,000 ordinary shares to be sold at a premium of £2 per 
share. 


National Gas Engine Со. 


Tur report for 1903, to be presented at the meeting at Ashton- 
under-Lyne on the 18th inst., states that the net profit for the year, 
after deducting ample depreciation on buildings, tools, &c., and 
allowing for trade expenses and management salaries, is £28 021. 
The interim dividend at the rate of 54 per cent. per annum on 
preference shares and 15 per cent. per annum on ordinary shares, 
paid on July 31st, 1903, amounted to £9,694, and the sum of £903 
has been appropriated to wri'ing down Consoles, leaving a balance 
of £17,423, which, with £8,678 brought forward from last year, 
leaves a total of £26,102 to be dealt with. The directors propose 
to pay a final dividend at the rate of 15 per cent. per annum on 
ordinary shares for the six months ended December 31st, 1903, 
leaving £16,321, of which it is proposed to place £10,000 to the 
reserve fund (making it £35,000) and to carry forward £6,321. 


The Liverpool Overhead Hailway Со. 


Tus directors’ report, which was presented at the meeting on 
Tuesday (see p. 270 of this iseue) showed tbat the gross revenue 
receipts for the last half-year amounted to £44,145, and the working 
expenses to £33,210. 
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The number of passengers carried during the last two years is as 
follows :— | 


Half-year Half. year Half. year Half. year 
ending ending ending ending 
June 30th, Dec.31st, June goth, Dec. 318%, 
1902. 1902. 1908. 1908. 
First class .. oe oe 656,756 719,287 759,180 766,160 
Pecone class, including АА 
ways a .. 2,966, 8,884,621 881,793 670,404 
Workmen (special return end i 
tickets) .. T .. 1,402,976 1,336,396 1,420,116 1,459,989 
Total 5,026,422 65,440,804 6.514. (89 5, 896, 508 


The traffic, both on the railway and tramway, continues to show & satisfactory 
increase. The working expenses have [been considerably augmented by the 
cost of relaying а portion of the permanent way, а pait of wbich has been 


charged to revenue, ard the balance, £1,000, to renewal fund. The agreement, 


with tbe Lancashire and Yorkshire Railway is now signed, and it is hoped the 

work will be completed before the end of the year. 

Receipts from passenger traffic amount to £13,277; miscellaneous receipts and 
interest, £ ee ee ee ee ee ee ee ee ee £44,145 

Less working expenses .. ee 


ee ase ee ee 88,210 

£10,985 

Deduct interest on mortgage debentures .. А 3,800 
| £7,195 

Add balance brought forward, June 30th, 1903 Р 3,747 
Leaving available for dividend .. 66 (s T "£10,288 


The directors recommended the declaration of dividends at the 
rate of 5 per cent. per annum on preference shares = £3,000, and 


14 per cent. per annum on ordinary shares = £3,750; leavin 
£4,132, to be carried forward. A 


Prospectus.— Great Northern and City Railway Со. 
The company is inviting subscriptions until to-day for an issue of 
£500,000 5 per cent. deferred ordinary В” of £10 each, fully paid, 
at the price of £6 10s. per share. The present issue is offered by and 
on behalf of the contractors for the line, Messrs. S. Pearson & Bon, 
Ltd. It is estimated that, after discharging debenture interest and 
the 4 per cent. dividend on Ње A“ shares, a balance of £28,310 
will remain availablg for the В” shares, equal to a distribution of 
over 34 per cent. on that security, or 5 percent. on the price at 
which the shares are now offered. This estimate is based on a 
traffic of close upon 16 millions per annum. 


Portrush and Giant’s Causeway Electric Tramway 
Co.—The annual meeting was held at Portrush last week. Dr. 
Anthony Traill, who presided, moved the adoption of the ireport, 
which showed that the receipts for the year were £3,378, as com- 
páred with £3,356 for the previous 12 months. The balance on 
revenue account, £1,241, had enabled the directors to pay 4 per 
cent. on the mortgage for £10,000 raised for the purpose of carrying 
out the Giant's Causeway extension, and £139, interest on tem- 
porary loans. 


South London Electric Supply Corporation.— The 


directors recommend a dividend of 3 per cent. on the ordinary 
shares for the past year. 


Telegraph Construction and Maintenance Со. — The 
directors propose paying a dividend of 10 per cent. (£1 4s. per 
share), together with a bonus of 5 per cent. (12s. per share), in addi- 


8 to the 5 per cent. already paid, making 20 per cent. for the year 


Stock Exchange Notices.— The Committee has ap- 
pointed a special settling day, as under:—Wednesday, February 
17th :—Auckland Electric Tramways Co., Ltd. £200,000 5 per cent. 
first mortgage debenture stock, and has ordered same to be officially 
quoted. Application has been madeito the Committee to allow the 
following to be quoted in the Official List :—Perth Electric Tram- 


ways, Ltd.—Farther issue of £18,287 5 t. first 
debenture stock. R 


Morley Electrical Engineering Co.— The annual meet- 
ing of shareholders was recently held at Bradford. A 10 per cent. 
dividend, free of income-tax, was declared. 


Northampton Electric Light and Power (o.—After 
paying dividends on the preference shares, it is proposed to pay 44 
per cent. on the ordinary, and carry forward £209. 


STOCKS AND SHARES. 


Wednesday Evening, 
SOMETHING like a semi-panic seized the Stock Exchange on 
Tuesday last, and prices were swept downwards beneath the guste 
of selling that blew from all aides of the Channel Paris, Berlin, 
and New York each contributed its quota to the general realisation, 
and for a while it became well-nigh impossible to deal in stocks and 
shares possessing a limited market ; notthat this remark can be applied 
in its entirety to the Electricity Supply section, since, although 
narrow, its specialities were negotiable in most cases without difficulty, 
although wider prices than usual prevailed fora time. Luckily, the 


stress of sales did not last very long, and a much healthier tone is 
now apparent, 

On balance, the falls in electricity descriptions are remarkable for 
their insignificance. Our lists this week certainly show only four 
rises, but the declines number a mere baker's dozen, and few of 
them are substantial. The principal movement is a drop of 30s. 
in Great Northern Telegraph shares, which follows upon a 
weakening of the market for the past two or three weeks. 

Amongst the Supply shares, Charing Cross Ordinary and Pre- 
ference have both declined 4 upon consideration of the directors’ 
action in reducing the dividend at last week's meeting. Beyond 
this, the prices of shares are unaltered, but Chelsea Debenture and 
Kensington Debenture have risen a point, despite the extreme 
flatness of purely investment issues elsewhere. Metropolitans at 
184 retain their advance, and satisfaction is felt at the decision of 
the Marylebone ratepayers to present a Bill to Parliament seeking 
powers for raising the money necessary to complete the arrange- 


` ment with the Metropolitan Electric Co. The St. James's and 


Pall Mall accounts for 1903 are noteworthy for their close арргохі- 
mation to those of 1902. After payment of the same dividend as 
for 1902, the carry forward is just £48 less than it was a year 
ago. The prices of the shares now is 15 middle. Electric Lighting 
and Traction of Australia are 10s. lower at 31. | 


In bringing out their prospectus of the Great Northern and City 
Railway Deferred shares, Mesare. S. Pearson & Son, Ltd, contractors 
for the line, are boldly facing the difficulties which confront all who 
appeal to the public for fresh money at the present time. The pro- 
spectus has been advertised for several days, so perhaps no extended 
references to its offer 1з now necessary. ЇЧо market is yet estab- 
lished in the shares. The Preferred A” shares kee p at 74, having 
been unaffected by the new issue. In fact, all the Tube concerns 
are marking time, and none of the stccks have changed this week, 
unless Metropolitens and Districte can be included in this category. 
The former have lost 24 points, at 854, and Districts at 344 are also 
duller, in sympathy with the general depression, which is considered 
sufficiently good reason to mark down any stocks, of which there 
might possibly be sellers. Two of the City and South London Pre- 
ferences shed a point apiece. 


Ol the traction shares, British Electric Ordinary and Preference 
are 1 and { down to 11 in each case, nor is the market a particularly 
good one, even at those figures. London United Preference are 11}, 
and the Debenture stock 104. British Columbia Electric Preferred 
marks 925 this week. Westinghouse Preference have slumped to 
32, notwithstanding the optimistic speech made by Mr. George 
Westinghouse at the meeting. The market dislikes the ides of the 
interim dividend being postponed, and the speech is criticised as 
dealing too much with the American company, whereas the share- 
holders really wanted fuller information in regard to their own pro- 
perty on this side. The new Preference shares stand at 31, and the 
Debenture stock is nominally 93 to 96. British Thomson-Houston 
shares, it may be observed, are practically non-negotiable in the 
Stock Exchange. There is no quoted price for them, but the 44 per 
cent. Debenture stock is 104, which includes the half-yearly interest 
due in a fortnight's time. 

Telegraph descriptions continue their attitude of apparent indif- 
ference to the alarums in the Far and Near East. The Eastern 
group is unchanged, except for a point fall in Eastern and South 
African 4 per cent. Debentures. Present proprietors of stock are 
not selling to any extent. Ол the other hand, the prospect of 
investors being attracted to Eastern iesues upon probable advan- 
tages attaching to the companies by reason of the war is not 
sufficiently certain to justify а marking-up of prices. In the 
American division, Anglo A" has slipped back to 72 and the 
"B"to 95. Great Northerns at 224 are peculiarly flat, much of 
the selling having proceeded from the Continent, which sold heavily 
all round the markets upon the disappointment of its hopes in 
regard to peace. Last year the lowest price reached by Great 
Northern shares was 22%, and 251 marked the minimum in 1902. 
Globe Telegraph Preference have lost { at 121, and Submarine 
Cables are 1 down. 

None of the National Telephone issues were affected by the 
dividend announcements, and the increased dividend of 5 per cent, 
upon the Deferred has left the price at 80. This, of course, was the 
rate estimated by the market. Continued prosperity is evidenced 
by the report, and the company appears to have been benefited by 
the competition of the Post Office rather than injured. A few 
manufacturing shares show small fluctuations. Electric Con- 
structions at 11 are half-a-crown easier, and General Electric Pre- 
ference have dropped } to 94. Telegraph Constructions are a point 
higher. Writing about Henley's last week, it was observed that 
since the day of applying for the new shares “has passed there 
should be а recovery." At 123, the present price, Henley's display 
a rise of 258, on ithe week. The new shares have recovered to 12 
premium, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present й Dividends (оғ the last | Closing 
NAME, ЗЕ ons Quotations 
Issue, 7 e eb. Вга Feb, 10th 
= 1901, | 1909. | 1908. 
a African Direct Tel сера ix dedit T i 8 Ша : we e por ae a 
Amason Ов. ә ee ee ee ee a4 2% 
119, 7003 Do. do i D., 04. 1 о L380 Rad. ee е e. 100 oe 90 — 80 eo ==... 
788,910 | Anglo- ee we 5% s Stock | 61s. 60/6 61s 50 — 68 50 — 58 
8,105,580 Do. do. o. 6 % Pret, ЕА UM ME ЕЕ Stock | 6% 6 6 % 96 — 97 94 — 96 
B,106,559 Бо ао, x do, Dalo es ss M es Hox Er бен 28. ü- 61 3 hm A 
44,000 Chili 6, 09, LD ee ee ee ee a . x 
18470 Do. do, Bterling 600 your 4°% Deb. Stock Red. · : Ben i " 180 L'or 100 190 
о, ear ee ee ee oe ee — — 
18,000 Ouba Telegraph ee ee у (x ee ee ee ee ee 10 4% 63% 7— 8 7 — 8 
19,981 Direct Bpanish Tel raph F 5 | ay 4 2 — 4 pub 
iy Do. do, 10 Cum. Pref. ee ee 6 ee ee -am 7 — a 
B Do. do. 44 % Debs. 5% se am Я 50 se ва 98 —101 98 —101 9 
е, .| Direct United States Cable 20 8396 8196 А 10 — 10$ ха 10 — 10$ 
86,800 | Direct West India Саш, » 44% Reg. De Bob., within Nos. 1 to 1,300, Red, 100 is 98 —101 98 —101 
4,000,000 | Dastenn Telegraph, Ord M M Bock | 7% | 7% 119 —194 119 —124 
Do. 84 ^ Pref, ee е 100 ee 88 — 91 98 — 
Жаша Brunei РЕ а Chine Telegraph 10 | 7% 17% 110 meth мо. 
' ап = 
830,000: Do. 4 96 Deb. .. | Stook | v. is 104 —107 xd | 104 —I 
800,000 | Hastern & South African Tele., 4% Mt. Db., Nos. 1 ю 8,000, red. 1900 100 ae as 99 —1C9 98 —101 
9009000 | Do. do. 4% Reg. Mort. ort, Debs. (Mauritius Sub.) 1 to 6,000 | 95 Ж E —108 99 — 
180,237 Globe Telegraph and ee ee ee ee ео 10 6196 ee 83 
180,043 Do. do, 6 % Pref. M 5% 6 ре din 10 xt "A 18 1 
150,000 | Great Northern Telegraph, o ds 10 15 96 | 19496 944 23 — 93 
68,700 3 and Bermudas Cable, 96 Inn Mort. Debe, within Rei. 100 ba ee 98 —101 98 —101- 
17,000 | Indo-European Telegraph e.c. eo e | 95 [10% | 10% | .. 88 — 41 88 — 41 
100,000: | London Platino- o-Brasilian Telegraph, 6 & Debs, s. ee | 100 ca o .. | 100 —108 100 —108 
1,988,888 National Telepnone; Pref, ee ee ee ee se ee 100 b 96 6 6 y 4 102 —104 102 —104 
Do. i ө Def. Btock өө . ee ee 0 eo 100 oe 4$ b 96 78 — 81 ў — & 
Do. do. 695, Cum. lst Pref, .. > s 10 6 6 6 194— 141 184— 143 
TJ AEN 3 m osio | s |SS LES | сн REC 
um. А to zu is — 
000, 000 Do. do. A Deb. Stock Red, : о ee ee Stock 87 84 95 — 97 96 — 97 
D MEI C fg. м, Кум 7 | SEU Em 
еп Os 7 ee ee ee 
60,000 Do. о. до. Cum. Pref. ee 4 ee ee ее 1 ee ee ee 1 = là 1 — 1$ 
Pacis апа European Tei., 4 e uar, Debs., 1 to 1,000 is ..| 100 - “ө ee 97 —100 97 —100 
11,889 Reuter's ee ee eo ee ee ee өө ` ee ee 8 E % ee ee 6)— 7$ 
8,808 | Submarine Cables Trust we vs au бо. “әз ee | Cort, 118 —128 117 —122 
58,000 | United River Plate ‘Telephone 78 5 ? 9$ 4 96 65 6 6 
000 Do. р Sum. Pret. Nos, 1 0 40,000 КЕ Б ae ee А öt 5} 
139,941 Do. do- „Stock eo ae - 102 —106 . 109 —106 
West African bd olere oi Hasen 10 oe | 9% 5 — 6 xd 5 — 6 
160,000: e intent er . by Bras. Bub, Tel, | 100 A i 95 — 98 95 — 96 
900 | Western Telegraph, Ltd. 1 901,900 e ee o| 10 |7% | 79 118 12} 112 123 
76,000 Do Debs. 2nd series, 1906 ee ee eo 100 ee ee 99 —102 99 —102 
400,000 за i а do. тарь, Stock Red, ee oe ee ee 0 ee ee 98 — 1 арр 
84,668 Do, do. do. ii Cum. 1st Pref. oe ee 10 ee ee ee 6 — 6 — 
4,009 Do. do. do. H Cum. $nd Pref. ee ee 10 ` ee [x ee 4$— 
à 89,0001 Do. do. ao. Б Debs., Nos. 1 to 1,800 ee 100 ee eo ee 99 —102 99 — 108 
i 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium 7 % Cum. Pref. .. es в» oe ee ee 10 oe oe А 
800,0003 ; do. 59% 10% Mort, Deb. Stock Re. | Stock] .. + 
: 196,000 British Electric ee ee ee Фе ее 10; 9 % 8 % 
| 100,000 Do. do, 6% Gum. Pref... |... 5. o 6 10 as EM 
600,000; ро. do, 5 Гаре! Перинаге PIOS ee „„ | Book a 
| 06.00 British Insulated and Hels es ia ée s T oe 5 10% [10 % 
| Do. do. Pref. oe ee ee ee ee б ee . 
$0,000 Da do. 96 1st Mort. Deb. Red... s% ae ee | 100 ЕР Ve . 
А 000 t$, Lindley & Oo., ee ee ee ee ee ee 41 Nil ee Ы 
781 N [A 10 10% .. . 4 * Nil i 
150,000 Do, do,  Non-cum. 6 % Prei. „ n| 323 |8%|6% : 
195,000: Do. do. Perp. b. Stock oe ee Stock ee е 
195,000: Do. do. геп. аа Ven: Stock éo (EJ Btock ee . 
95,000 | Callender's Cable ЧЕ 6 90% | 15 96 Я 
40,000 Do. do, do, b e ee ee . 
90,0003 Do. do. do. ist Mor Deb. вюск Red. ee | Stock э NP 
1,800014 | Central London Railway, è . го o . | Stock | 4 4 4 
494,008 Do. do. $4 Fre Brock. ee ee ео E ев Stock 4 4 4 
494,998 5 E е е е ee ee ee ee 838 A A 
580,000 City Lon Railwa 2 es е6 6 0 $o ee tock 
L 85,000 & Oo., Nos. 1 to 85,000 ee es te ee 8 7% 5 2 
Do. 5 9% 15$ Mort. Бе, Debs., to 900 ot #100, and 
100,000: to 11,000 of 250 red. a . — "e . 
99,961 & Swan United Elec. Light, A" shares, £8 1 to 99,961 5 Nil Nil ° 
17,189 % A " shares, 01—017, 8 Б Nil Nil ^ 
844,081 Do. do. 4 % Deb. Stock Red, 10Q oe vs Р 
100,0004 Ро. . 59% 32n FFF 100 as 
113,100 | Eleotrio Construction, 1 to 112,100 . s А 3 6% 6% ee 
81,990 Do. do. 7% Cum. Pref. 1 0 81,800 2 © ee 
8500 | Do. до, 4 4 Perp. let Mort. Deb. Bock Btook| .. 
26,000 Electrio Oo. ), 6 Cum. Pref. а А 10 5% 5% 
200,000 do. ort. Deb. Stock = 
8000 Henley’s (W. T.) Telegraph oren ET vs es 5 90 95 | 20 96 
” 48,050 Do, do. 4 ort. Deb. Stock .. .. | Stock ex 
‘60,000 | Indis-Rubber, Gutta-Percha & Werks 10 10 10 
287580 f. агро Overhead Railway * &% їй моң. Deb, 10 T 
v ee eo es aes 
15 rn oz zd | | 
1800001 сав 10 Deb, Bas, Мов, i to 1,500 Rea, 1900 100 > * Ы 


Waterloo & Ону Railway, Ord, Book e ee ө, oo | 100 | 8% | 8% | H% 


t Quotations on Liverpool Stook Exchange. t Unless otherwise stated all shares are fully paid. i © From Manchester Share Lis. 
кыш M————————— MÀ 


m Bank rate of discount & per cent (September Ard. 1903). 


— . x ы 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


| 
Present Stock Dividends for the Closing Closing Business done 
issue : NAME, or otations Quotations | week ended 
| Share, | In three years eb. 8rd. Feb. 10th. , Feb. 10, 1904. 
} 1901. 1902. 1903, Highest. Lowest 
100,000 | Blackheath and Greenwich Dist, Electro Light, or.. pos .! 2— 1 ae rues 
50,000 Do. 110 Pre „ M— 1à | ц— н — 2 
ЖОЮ | Brompton & Ransington Rleot TN AC ME у дошу сн | EMA ЕЕ 
rom eotrio up., LI] ее © == SS 
90,000 do. 7% Cum. Pref, >... b s js fa 91— 10}. Н — 101 z oe 
250,000 | Central Eleolrio Supply 4 % Guar. Deb. Stock .. вә Vs ‚з 100 << 106 —109 106 —109 
50,000 Charing Cross and Strand Eleotrioi 7 Bapply e^ um 6 |10% |10% | 8% — 9 82— i 84 
70,000 do. pps Pref.  .. 5 es 2 ДК 51— 6 58 — 5 
40,000 Do. до. “ а Undertaking „43% Cum. Prei. 5 ка ; is b 4i— 5 4á 
40,000 po do. е ee. ee 6 ee oe 41— 5 42— 5 et 
pte CE о. Sup 1 87 96 de» Stock Red. s ve M 190 (x x si um И А 613 
y leotrioi u ee ео se oo — 
150,000 Do. У ы 7.954 DN b. Stock Red. eo ее Btock 4 ee 105 —108 106 —109 
70,696 | City of London Eleotrio Lighting, Ord. 40,001—110,506 б> d 10 5% | 5% » 101— 103 101— 107 e d 
40,000 Do. 6 Cum. Pret., Í to ee ee 10 eo ee ee 18 — 14 18 — 14 oe ee 
$00,0001 Do. b Deb. Stock, Borip. 1855 at 116) all paid .. ее ` oe ee ee ee 121 —196 121 —196 "m oe 
800,000 Do. 44% 2nd Deb. Stock, v. Certe., all paid . .. 100 vs 101 —104 101 —104 "s 
40,000 | Oounty of London & Brush Prov. Electric Li nun ‚ Ord. 1—40,000. . 10 4% 4% 8— 9 8— 9 
90,000 Do. do. do. 6 % Pref., 40,001—60,000. . 10 i 5 И — 124 1 114 
«00,0001 Do. do. 4 Deb. Stock ee ee ee ee ee 107 —1 10 107 —1 10 ы 
250,000 Do. do. 2nd Deb. Stock ee ee e» ee Stock ae oe 99 —102 99 —102 100 
000 | Edmundson’s Electric Corporation, Ord. Shares és " “э 6 1% 7 96 Р 53— б} 91— 8 6 
80,000 Do. do. 6 % Cum. Pref. .. is i ‘a "m — 51— 6 oe 
140,000 Ses Do. "m 10, T = Mort. Deb, Block .. | 100 acus ДЕ Mo ш xd 103 —108 1044 .. 
A anges and Knightsbridge ©, "E — — oe ee 
110.000 London Electric Supply Corpora n M Deben! 8 EE ss К "uu 1 ac аъ 13 
on on o on, . LJ eo e. LE J LE J a 
49,940 Do. i ^d do. 6 % Pref, Blu dg xy 6 oh 6 
250,000 до. до. 4 96 1st Mort. Deb. Btock Red Stock Р 95 — 98 95 — 93 
100,000 Metropollian Eleotrlo Bupply, 1 to 100,000 . 10 6% | "7196 EM 18 — 19 18 — 19 18,5, 18} 
71,106 Do. do. 44%, Cum. Pref, 1—71,106, £3 paid . b m 5g бгз бү» 
230,0001 Do. do. Ist Mort. Deb. Stock 0 ee . ee ee 109 —118 109 —113 019, 
950,000: Do. do. Mort. Deb. Stock Red eo ee Stock ee е 95 — 98 95 — 98 963 ee 
50000 90 7 Do. 1 En E 4% Ligh Ora Mort. Debs. .. 100 T “ix, ae M In M cn è 
$. ames’ an ectric t, Ord oe ee 6 14 % 44 — . oer 
20,000 Do. do. do. Pret. 20,081 to 40,080 6 ee e 4 — 9 — 9 88 x 
150,0001 Do. do. do. k Red ee 100 ee es 9" —100 97 —1С0 
19,000 | Smithfield Markets Eleotrio Supply, ora. 9 s a 6 ә 9496 4% 8i— 81 81— 32 . ee 
50,000 Do. do. 4 % Deb. Stock oe ee Stock в oe eo - 85 — 90 xd 85 — 90 ee 
65,000 | South London Electric Supply, Ord. .. .. .. . € 6 85 13% m — 4 àj— 4i 4 8j 
80,000 | Urban Blectric Supply, Ord. · ba^ "uw vee heen Wb 838 .. vs > 4 б 4{— 5 ii zm 
10000 v Do. re nli eo ee ee ee ee р | 1 % 12 % 1 ee | 12 183 | 15 ie ip 
estminster * u ee oe ee ee % = i = i 
98.141 | Do. PPD d. Cum. Pref. Е 5 | si pu ae б | 8— Hi 0 
» re to Founders Shares. t Unless otherwise su stated all shares are fully paid. | 
e 
MARKET QUOTATIONS. Wednesday. _________ МАБККЕТ QUOTATIONS. Wednesday. February lOth. č _—_— — — | Z — _______________ MARKET QUOTATIONS. Wednesday. February lOth. e 
tes Week's Latest Week's 
CHEMICALS, &o. un Inc. or Deo. METALS, &o. (continued), Price. Inc. or Deo. 
€ Acid, Hydrochlorio РЙ we r cw, 5% oe g Copper Sheet UT > .. per ton £70 £3 dec. 
а „ Nitrio.. .. .. Der ct. 99/- Ji 9 „ ROG. per ton £70 £3 deo. 
a „ о. es 6... per OWL, 84/- i в „ (Electrolytic) Bars .. рег ton £63 zm 
а „ Bulphuro .. .. .. рет сті, 5/6 T © 55 - Sheets .. per ton £78 oe 
@ oe . per ewt. Y oe e ” " Rod per ton £15 ` * 
a Ammonia, Muriate (crystal) .. per ton £88 10 e в y ” H.C, Wire per lb. 78d. 
a з? 97 oe oo ee per ton ee f Ebonite Rod 0 ee ee per lb. 8/8 oe 
a Bleaching powder .. a .. per ton #4 10 es f » Sheet .. vs .. per lb. 8/- . m 
а Bisulphide of Carbon . per ton £16 "s п German Silver Wire  .. perlb. 19 ee 
a T ир ee oe . per ton #18 s h Gutta-percha fine. es .. per lb. zm 
a Bensole 500 ..... рег gal. ql- m h India-rubber, Para fine .. .. per Ib. uis to 4/54 inc. 
a „ (50 ) es of ce per gal. 5/6 i Iron, Charcoal Sheets .. рег ton oe 
a r Bulphate .. es ee per ton 80/- inc i , Pig (Cleveland warrants) per ton 127 rd. inc. 
a Lead, Nitrate 8 "э per ton £24 us $ n bi peus according tosize per ton From £11 oe 
a [L1] White Bugar A eo өө рег %оп £281 ee i ГІ] рег ton 47/6 to 50% ee 
а Mh lated Epiri 7: $e ea r e п 5 4$ » Wire, falvanised No.8 .. per ton £9 16 oe 
a Methy НЕ v r gal. d 
в Nepbthe, Solvent (00% a 160° С). per g ; 5/6 Бу | Lead, English еъ m ee per ton £12 7/6 to 10/- in. 
a Potash, Bichromate, in casks .. per lb. Bd. ' ae Shee а ber ton £18 ee 
& „ | Caustic (75/80%).. .. per ton 4% id m m Mangani Wire No. . per Ib. 8/- ee 
@ n Bisulphate oe es per ton 496 mm g Merc per bot. £8 5 ee 
a Bheilac e. per owt, 220J- 6/- dec. d Mica (in original cases) small .. рег Ib. 4d. to 1/6 M 
a Sulphate of Magnesia ..  .. per ton #4 10 4 " " " medium per lb. 2/6 to 8/9 T 
. є Bulphur, Sublimed Flowers .. рег ton £6 10 os .. per lb. 4/ to 7/9 oe 
a „ Recovered .. . per ton 45 10 i: 7 ОЕА Bronze, p plain cas castings per lb. 1/- to 1/93 js 
a ee oe per ton 5 ee p » per lb. 1/- to 1/8 oe 
Soda. Caustic (white 70%) ·.. per ton £10 15 T P " „ “шс per lb. From 1/1 T 
в IL ee oe 9 per ton oe o Platinum ee ee per ок, £4 ee 
а Т] Bichromate, casks. е e. per Ib. 24d. ee Silicium Bronze Wire oe per lb. 9d. to 11d. oe 
{ Steel, Magnet, ace aco’d’g todesc'p'n per ton £58 T 
METALS, &o. » » in bars eo ee ао с ee 
о 
rdi у, , in ton lota .. per ton £190 - E Block ... . porton (^ } . 
in ton lots .. per ton #168 ea 9 Foil .. per lb. ' 16 x. 
Sheet, in ton lota .. per ton £166 * Wire, Nos. 110 16 . per lb. 175 i 
p o Babblit's metal ingota .. per ton £48 to £180 25 * ud Anti-triction Metals 
c Brass (rolled metal 9" to 19") basis per lb. З а. дес. “White Ant" brand per ton 12 to £62 T 
c „ Tube (brazed) . per lb. 94а. fa dec. } Yarns, 2/10s Grey Cotton, on sp'ls per lb. ` Bd. ET 
€C n pee drawn) .. per Ib. 70. а. дес j » 9Oles Flax .. per lb. d. oe 
c Wire, basi e... per lb. d. d. deo. „ Z ply 10 Ibs. Russian . per Ib. а, is 
: Copper Tubes са) .. per lb. 93d. d. dec. j , 10 lbs. Russian, single .. per lb. Ad. T" 
» (solid drawn) . per ld. d. d. dec. j 180 Ibs. Jute rove .. рег ton £11 ae 
: Copper Bars (best selected ee per ton £70 £3 dec. k Zino, Bh't (Vieille Montagne bnd ) per ton £2A 16 P 


d supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons. ; e Frederíck 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd. ; g James & Shakespeare; h Edward Till & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k мони 52857, Ltd. ; : m W. T. Glover & Co., Ltd.: в P. Ormiston & Sons; o Johnson, Matthey & Oo., Ltd.: p The Phosphor Bronse e Oo., Ltd. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


А Week Receipts for | No. Miles ; Week Receipts for | No. Miles 
Locality. ending | the week. | , wks. Total to date. open. Locality. ending the week. wks. Total to date. |. open. 
£ £” £ | £* | * Р | £ Ets | £ | £' oc | bg 
Aberdeen. | Feb. 6 1,078 | +300 | 36 | 44192 + 8,568) 10 — 8 Cork..  .. Feb. 4| 899; | + 2) 6 | 1981, + 63; 9 |— 
Birmingham „ 68 | 5499 | +273] 6 | 80,641) + 2,168 33 — 1% Dover 2 . 165 — 3 5 | 893 — 18 3 | — 
Bournemouth „ 3 Bi желиш — — 1 — 3 Dublin ө .. „ 5 4881 7100 6 | 22450| + R58, 47 + 
Blackburn sd. эу: D 771 | +109 | — ! 88,039 | + 1,767 1343 | — Hast Ham „ 6 577 | + 68 — 29.688 + 8,107 5 + 
Blackpool .. = . Fc =з — — — |3 Glasgow к „ 6 13.140 |+1119 86 | 491,896 02,050: +7 
„  —Flectwd] „ 6 219 | + 30 6 1.000 — 14 74 — | © | Halitax (2 weeks) . Jan. 27 2,160 | +283 | 43 | 67,986 | + 6,1521 812 +1 
$5 —Lytham » 4 156 — 14 2,030 + 1,451) 7 — . Huddersfield Feb. 6 | 1,074 +106-— | — == | mE | — 
Bolton К T „ 71.615 | + 81 45 81,994 | + 8,9711 25 | — | Hull e : „ 6 2004 +342 45 | 85,660 | + 6,489: 18 72 
Bradford „ 7| 3,453 | 2801 48 168.20 4 22,110 45 | — 1.5  Ilkeston m б 8! 120 em. 1 = zx | 34 — 
Brighton 5 7 763 | + 36 — 40,636 — 71 — |B Ipswich „оь ô 311 — — 3.224 — 9 — 
Bristol ss м 5i 4,505 +116 — — — 28 — 8 ISI of Thanet M 1 г 215 — 5 5 1,051 — 57 104 | — 
( Devonport Jan. 29 441 | + 84 | 4 1,909 | + 817 6 |— , 5 Leeds. T ... „ 6} 4798 | +150 | — 245,196 715.263 411 
See te rb’ ge „ 29 JIR | + BB 4 2.910 + 1385 183 | — [Ё | Liverpool T .. Jan. ЗО | 9,331 {|+ 166 | 6 47,740 | + 2,164 | 108 | — 
Gateshead » 29 852 4 86 | 4 8,541] + 165] 1 + 2 о London C. C. .. „ 308.88 |+ THA 433 429, 989 +76, 5 7 894 — 
сот n'k—Pt. Glsgw 17 29 458 | + 98 4 1,924; + 270 78 — Ы Manchester.. .. Feb. 6 10,692 |4 2703 | — 520,474 FELIS: 72 |— 
E Hartlepool А „ 99 934 | 4 29 4 1001|4 137 42 |5 Newcastle .. 4 » 63.589 | +557] — | -— CAM jp 
Е Middleton. „ 20 233 | +18' 4 Vid) + 20 83 — 2 Portsmouth.. .. „ 6 1,391 | +161 | — 77057 + 4,858: 1% — 
g Oldham Achten „ 2% 4856 — 29 4 1.4% — 160, 8 |— |# Salford“... „ 8 3.6 | +05 | — 171.600 | 448.144: 80 — 
Potteries .. К „ 29| 1,575 | + 92 4 6,138 | + 225 и * | Sheffield ... „ 71.201 | +273 | 464 | | 990,063 , 417,425 825 +43 
E Southport.. » 29 229 | 4 95 | 4 965 | + 92 54 | — {co Southampton Deo. 17 814 | + 17 | — | == 161 — 
= South Staffs. „ 29 781 | 4122 | 4 2,047 | + 245 | 213 | —} 8 Southend-on-Sea .. Feb. 9 190 | + 9| 44 13,976 + 2,164; 8 | — 
Swansea » 29 475 | + 53 4 1.672! - 39 — S. Sunderland ... „% 71.074 | +104 45 51.366 + 2,541 90 |+ 
Wolverhampton... 29 836 — 19 4 1.310 — 42 101 +68 8 Tyneside „ ae. S 2833 | 60 5 1941, + 318 89 |+ 48 
C Yorks. Wool Dist. » 29 485 — 4 2,005, — 6 | — |$ Wolverhampton „ 7 391 | + 9 — — — — 
(Miscellaneous. „ 29 1.178 — 4 4,029 — |— |— |; | Cen. London RHly...| „‚ 6 6.994 | —44| 6 | 41788 4+ "4 — 
Burnley . Feb. 6 886 | +182 | — — — 175 — City & S. Lon. Rly. „ 73.289 | + 26 6 | 19,288) — 917 — 
Burton-on-Trent .. 5 7 297 — 27 9,121 — d — Dublin—Lucan Hly.| „ 7 103) | hi +7 9d 6 508 + 88 = 
Cardiff Jan. 80 | 1,811 | +250 | — | 85,995| 421,91] 1 | — L'pool Overh'd Rly.| „ 7 1,532 | — 68] 6 9,201 | + = 
Chatham & District | F 4 5 2,491 | + 5511863 | — Mersey Railway .. 6 +8 б 7,313 | + — 


` 
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PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1903. 


By JOHN B. C. KERSHAW, F. I. O. 


(Concluded from page 244.) 


Calcium Carbide.—The calcium carbide industry in Europe 
is gradually settling down, after the disasters of its early 
years, to the more normal conditions of supply and demand ; 
and the year 1903 has been marked by an extension of 
the system of central bureaus for regulation of the output 
and price in the various countries. 

France and Switzerland are the two countries which have 
suffered most in the general restriction of production which 
has followed the years of boom (1897-1900), and in the 
south-eastern districts of France many of the shut-down 
carbide plants are now being converted into central light 


ГА 


and power stations. | 


In England, only two companies are now believed to be : 


producing carbide—namely, the British Aluminium Co. at 
Foyers, and the Acetylene Gas and Electric Smelting Co., at 
Ingleton, Lancs. — 

In France, the manufacture of carbide is controlled by the 
Société des Carhures Metalliques, which owns the Bullier 
patents for carbide production, and this company has 
centralised the manufacture in a few of the better equipped 
factories, and has shut down the remainder. . 

In Germany, the home manufacture of carbide has declined 
to very small limits, owing to the competition of the factories 
situated in Switzerland, Austria and Norway. A revival 
is expected under the new tariff regulations, which fix an 
import duty of 6 fr. per 100 kgs. on this product, and it 
is hoped that the home consumption, amounting now to over 
14,000 tons per annum, will be met entirely by the German 
works. 

A new factory is planned at Zwickau, in Bavaria, drawing 
2,000 H.P. from the Wolfsteiner Falls, on the River Ohe. 

In ‘Switzerland the carbide industry is likely to decline, 
owing to the growth of the manufacture in Germany, Italy 
and Austria, and in time it would seem probable that Switzer- 
land will supply only its home demand for carbide. The 
exports of Swiss carbide amounted to 58, 844 centners, and 
were valued at 1,708,000 fr. in 1902. 

In Italy the carbide industry is developing, and the home 
production is reported to have grown from 250 tons in 1897 
to 4,800 tons in 1902. 

In America the Union Carbide Co., of Niagara Falls, 
owns the Wilson patente, and controls the output, but two 
smaller works at St. Catherines and at Ottawa, in Canada, 
are producing carbide under independent licenses. It is 
noteworthy that aluhough the validity of the Wilson patent 
for carbide production has been successfully contested in the 
United Kingdom, no legal proceedings have yet occurred 
in connection with the Wilson patents in America. 

The price of carbide in Germany varies from 24 to 26 
marks per 100 kgs., while in the United Kingdom the latest 
prices are from 14s. to 16s. per cwt., according to the dis- 
tance of the depóte trom the factory at Foyers. 


As regards acetylene illumination, Germany can show the 


most progress, and according to Vogel, 55 central lighting 
installations of acetylene gas are now in existence in that 
country. The price for the gas delivered to the consumers 
varies from 33/10 to 58/4 per 1,000 cb. ft. 

A mixture of oil gas and acetylene is also extensively used 
on the German State railways, and in a recent report upon 
this method of illumination, it is stated that 18,000,00 
cb. ft. of these gases are now being consumed for railway 
lighting per annum. ; 

Chlorates.—The electrolytic chlorate industry has not 
shown any expansion during 1903, and owing to the low 
prices which potassium and sodium chlorate now command 
in the market, no new factories are being erected for the 
manufacture of these producta. 

The works of Corbin & Cie., at Chedde, in the Hte. 
Savoie, remain the largest producers of chlorates. 

According to Hart, the works of the North American 
Alkalki Co., at Bay City, where the Hurter cell and process 
is operated, have not achieved any commercially important 
resulta. In France the industry is also stated to be in a 


stationary position, and the Société d' Electrochimie and the 
Société des Forces Motrices de l'Arve are the only producers 
of electrolytic chlorate. The works at St. Gobain and at 
Salindrés, continue to manufacture this chemical by the old 
Liebig process. ; oos 

Copper.—The electrolytic copper industry in the U. S. A., 
continues to expand at the expense of the development of 
the same industry in other countries, arid according to Titus 
Ulke, the relative production ratios of the electrolytic 
refineries situated in the various countries are now as 
follows :— | 


U. S.A. .. 865% . 889% 
Germany .. 275% . 16% 
The chief recent improvement in the refining process is 
the use of anodes double the thickness of those formerly 
employed. This, of course, reduces the labour charges per 
pound of deposited copper. Bancroft, in a recent paper on 
the theory of the refining process, has urged the advantages 
of working with covered tanks, but the opinion of practical 
men in the States seems to be, that the saving in current, 
due to the higher temperature of the electrolyte, would be 
swallowed up in increased working and maintenance 
charges. 
Interesting trials with a method of direct smelting of 
Chilian ores in the electric furnace have been carried out iu 


United Kingdo 
France * 


France during the past year, and the results obtained have 


led to proposals to erect an electric smelting plant in Chili, 
where water-power i8 cheap. 

Cyanides,.—A patent has been taken out by a German 
company for а process for producing calcium cyanamide in 
the electric furnace, which may have an important future. 
A mixture of lime and coke is heated in an electric furnace 
to 2,000? C., and nitrogen or air is passed over the mixture. 
Nitrogen is absorbed, and calcium cyanamide is produced. 
'This product may be used for the manufacture of potassium 
cyanide, by double decomposition with a potassium salt. It 


is also stated to be of value as a manure, and, under the 
name of ©“ Kalkstickstoff," it is already being sold for this 


purpose in Germany. | 

Hypochlorites,— There is little that is new to report con- 
cerning the progress of this industry during 1903. Hart, in 
his report upon the position of the alkali and bleach industry 
in U.S.A., however, gives some new facte relating to the use 
of hypochlorites in paper and pulp mills in that country, and 


states that the Moore, Carmichael and Le Seuer cells are in 


use, At Berlin Falls, N.Y., the Moore cell is employed, 
while the Warren Paper Pulp Co., at Yarmouth, use the 
Carmichael cell and process. Hart gives efficiency and 
costs figures for the Carmichael process, but lack of space 
will not permit reproduction of these, With bleach selling 
at $12 per ton, Hart considers that the electrolytic hypo- 
chlorite processes can be made to pay. The writer has 
recently described two new forms of hypochlorite cell in 
these columns, and has given efficiency figures for the older 
forms of cell.“ | 

Iron and Steel.—The numerous experimental trials of the 
electric furnace for iron and steel production, which have 
been occurring in France, Italy and Sweden in recent years, 
have led at last to remunerative results, and tool steel 


‘produced from pig-iron and scrap-steel in the Heroult and 


Keller types of furnace, is now being placed on the market 
in large amounts in France. According to Heroult, 2,500 
tonsof this steel have been already produced in France, and 
by the end of the present year, plant with a capacity of 400 
tons of steel per day, will be in operation. 

The electric refining of iron would, therefore, appear to 
be an industrial success, and the steel produced in the electric 


.furnace is evidently able to compete, both as regards pro- 


perties and price, with steel produced by the Martin and 
open-hearth processes. 

The Heroult and Keller electric refining furnaces are 
similar in principle and design. The electric current is led 
into, and away from, the furnace by massive carbon poles, 
and the heating of the metal is entirely effected by the arcs 
which are formed between the surface of the metal and these 
two poles. Suitable materials are used to form slags with the 
impurities of the raw iron, and when requisite, two or three 
“ washings” with different molten slags can be carried out 


— 
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in the furnace, before the charge of fine steel is run out or 
tipped into the ingot moulds. 

Special alloys of iron can also be easily made in this type 
of furnace. The Heroult furnace is in active operation at 
La Praz, while the Keller furnace is in use at Livet, on the 
Romanche. 

The Kjellin electric steel process is another, which depends 
upon the use of pig-iron or scrap, as raw material ; but in 
this case induced currents are employed to effect the heating 
of the charge of metal. This furnace and process are at 
work at Gysinge, in Sweden, and, according to the reporta 
which have been published, the Kjellin process and furnace 

can be operated to yield a profit in that country. Ezten- 
ne of the original experimental plant are therefore to be 
made, 

The Stassano, Conley and Harmet furnaces and processes 
do not appear to have made progress during 1903; and, 
as all start from the ore as raw material, and compete with 
the ordinary blast-furnace procedure, the writer is not 
inclined to prophecy any important industrial developments 
for these processes and patents. 

The Ruthenberg process, which is merely an ore-concen- 
trating process, has made some progress in America during 
the year, and a syndicate of Canadian capitalists is reported 
to be about to give a trial to the process on a large 
industrial scale at Niagara Falls. The ore utilised for the 
Ruthenberg process is low-grade magnetic ore containing 
much gangue, sulphur and phosphorus, and. the treatment 
between the magnetic rolls is said to remove the larger pro- 
portion of these impurities. 

Nitre Acid and Nitrates.—The experimental trials at 
Niagara Falls with the Bradley and Lovejoy process for 
fixing the nitrogen of the air by high-tension electric dis- 
charges, have continued through 1903. The Atmospheric 
Product Co. is the name of the company exploiting the new 
process at Niagara, and the plant erected for trial of the 
process absorbs 45 kw. electrical energy. According to 
Prof. Haber, who visited this plant early in 1903, the 
process is still in its experimental stage, and its future 
success is still problematical. The difficulty appears to be 
that the liquid acid produced is weak, and that the costs of 
concentrating it and obtaining a commercial product, will 
prove prohibitive. Volney, an American critic, has also 
stated his belief that all processes of this kind are doomed 
to failure, since the electric spark decomposes the nitrogen 
oxides already formed, and the process is a reversible one. 
In view of these criticisms, it is interesting to note that the 
Société de l'Acide Nitrique are making trials with a similar 
process at Fribourg, in Switzerland. The output is stated 
to be from 52 to 55 grammes HNO, per kilowatt-hour, when 
air is employed in the sparking apparatus, The process 
employed is believed to be that of Kowalski and Moscicki, 
protected in this country by Patent No. 20,497, of 1903. 

Nickel.—The year 1903 has not been marked by any 
notable expansion or progress in the electrolytic nickel 
industry. The Hoepfner process, with some modifications, 
is still operated at Papenburg, in Germany, but it is doubtfal 
if the process has proved so successful as was at one time 
expected, and no developments of the same process else- 
where are heard of. The Browne process has been worked for 
some years at Cleveland, U.S.A., and according to Haber 
454 kgs. nickel per day have been produced by it. The 
plant at Cleveland has, however, recently been shut down 
by order of the Nickel Trust, and since nickel testing 99:2 
per cent. purity can now be produced by the ordinary 
metallurgical process, there does not appear to be much room 
for the successful exploitation of a nickel electrolytic re- 
fining process in U.S.A. | 

Ozone.— Considerable interest has been aroused during 
1903 in the industrial application of ozone produced by 
electrostatic methode, by the publication of details relating to 
two ozone water-purification plants erected by Siemens and 
Halske, at Schierstein, and at Paderborn in Germany. 
These are the first works of this kind operated on а com- 
mercial scale in Germany, and according to the reports of 
the engineers, the results obtained are quite satisfactory. 
Some trouble has, however, been caused at one of these 
works, by the presence of iron in the water, and the writer 
is not certain that this has been overcome; since at the 
Berlin Chemical Congress in June, 1903, the plant was 
stated to have been shut down. In Holland, experimental 


trials of the Vosmaer-Lebret ozoniser are being made 
water purification, and an installation of this apparatus &. 
Rotterdam is contemplated. In France, the Marmier and 
Abraham ozoniser and process are in use at Lille and Mar- 
seilles. Experimental trials with a similar apparatus have been 
conducted for sometime by the East London Water Co. at 
Lea Bridge, in England; but no details of the results ob- 
tained there, have yet been made public. In America, Otto 
has been conducting experimental trials of his latest form 
of ozoniser for sterilisation purposes at Niagara Falls, but 
no actual installation of ozone water-purification plant upon 
a commercial scale has yet occurred in that country. | 

Tin.—The electrolytic methods of recovering tiu from 
tin-scrap are making progress, and there are now reported to 
be seven factories in Germany, three in England, and one in 
Austria engaged in this industry. The German factories are 
stated to be dealing with 30,000 tons of scrap annually, 
and since Germany does not produce this amount of вегар, 
the deficiency of raw material for the process is being drawn 
partly from Switzerland and partly from England. The 
electrolyte usually employed in these factories is a 10 per 
cent, solution of sodium hydrate, and in some cases sodium 
chloride is added to intensify its corrosive effect. 

As regards electrolytic methods of tin extraction, the 
Béhne process is stated to be in operation at Tostedt, 
Germany. This process depends upon the grinding of the 
raw material to a fine powder, and its extraction with 
sulphuric acid. The solution obtained is then electrolysed, 
using tin-iron anodes and cathodes of pure tin. The pro- 
cess is reported to be successful, and extensions of the original 
plant have been made. | 

Zinc.—The Swinburne and Ashcroft process continues to 
be tried experimentally at the Castner-Kellner works at 
Weston Point, but no information as to the actual output 
of zinc by this process, is yet available for publication. 

The Hoepfner process is also operated at Messrs. Brunner 
Mond & Co?s Winnington Works, and plant equivalent to 
3. tons zinc and 9 tons bleach per day is reported to have 
been erected. Up to April 30th, 1901, 1,660 tons of zinc 
and 5,000 tons of bleach are stated to have been produced by 
the Hoepfner process at Winnington. The fall in the 
value of bleach, which occurred early in 1903, will, however, 
have had its effect upon the outpat of zinc and chlorine by 
this works, ; 

The Salgués process, which depends upon the smelting of 
zinc ores in the electrio furnace with fluxes which carry off 
the whole of the impurities, is being tried at Crampagna, in 
the French Pyrenees. The process is said to yield 5 kgs. Zn. 
per Kw.-day. | 

T wo new electric-furnace processes for the treatment of zinc 
ores, are also receiving trial in Sweden and Norway, but few 
reliable details concerning these have been published. 

As regards the electro-deposition of zinc upon iron, 
Strzoda and Graban have published interesting communica- 
tions during 1903, but limits of space forbid any detailed 
reference to the results obtained by these investigators. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


AT the sitting of this Commission on Thursday last week Mr. C. 8. 
Мек, M. Inst. C. E., gave evidence. He said that his evidence had 
been prepared in conjunction with Mr. Walter Beer. The London 
traffic problem might be divided into two heads: — Relief of con- 
gestion of vehicular traffic, and the transport of passengers between 
the outekirts and the central business area and through that area. 
He considered that the provision of two great arterial thorough- 
fares running respectively from north to south and from east to 
west was of the first importance. Witness then handed in plans 
and sections of the proposed thorougbfares which he called “ main 
avenues," and described them at some length. The provision of а 
road to be exclusively reserved for motor traflic he regarded as а 
necessity. In the course of further evidence, witness said that the 
relative costs of construction in connection with the main avenues, 
exclusive of equipment, would be as followa:—Suspended railway, 
£75,000 per mile; shallow subway, £250,000 per mile; and tubes, 
£350,000. The cost of the Elberfeld-Barmen overhead line was 
£46,000 per mile, exclusive of equipment, and the actual tender 
for the proposed Hamburg suspended railway amounted to about 
£70,000 per mile. In the case of & new main avenue, the cost of 
the foundations for а suspended line would be small, and he had 
excluded that item. Apart from the cost of working. lifts, the work- 
ing expenses and maintenance of the three types of railway would 
be about the same; the actual working costs of the suspended rail- 
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way would be lower, on account of the lighter rolling stock and con- 
sequent saving in power and the saving in lighting, but the structure 
would be more expensive to maintain, except as re permanent 
way, in connection with which there would be a considerable saving. 
The cost of pumping in the case of a subway might be considerable. 
Witness went on to desl with the appearances of all three types, 
and dealt with the cost of the main avenue proposals and other 
financial aspects of the scheme, and the Commission adjourned. 

At the sitting on Friday, evidence was given by Bir RALPH 
LirrLEB, K. C., chairman of the Middlesex County Council, who 
said that many complaints had been made as to the width of the 
main roads in the county traversed by the tramways of the London 
United Tramways Co., Ltd., and he was of opinion that а series of 
through main roads should be constructed through the county at 
the national expense to provide for the necessary through traffic. 
After very careful consideration, the County Council of Middlesex 
had come to the conclusion that the Light Railway Commissioners are 
not a satisfactory tribunal to deal with applications in Middlesex, 
and that it would be better if all schemes were referred to Parliament. 
No tribunal, other than Parliament, gave satisfaction, or, in his 
opinion, could do so. The Light Railway Commission, in respect 
of the operation of the Lands Clauses Act, was a hardship 
on promoters The County Council bad tried to arrange 
for the adoption of a scheme for the interchange of traffic with the 
L.C.C., bat no arrangement had yet been come to. The main 
thoroughfares of Middlesex, and the lines of railway aud tramway, 
chiefly radiate from the central positions in London into the 
adjoining counties, like the spokes of a wheel, but there was no 
road or railway analogous to the tire of a wheel to give communi- 
cation to the outer end of the spokes. An anomalous state of 
affairs, therefore, existed. He certainly thought in Il cases the 
County Council should be the tramway authority, and the only 
authority, to buy up tramways. 

Mr. J. E. WALLEB, M. I. O. E., said be had had some 20 years ex- 
perience in connection with tramway undertakings, and in bis 
opinion the construction of tramways must play a considerable 
part in solving the problem of London traffic. He did not think 
that tramways should be permitted in streets where there was not 
sofficient width to provide for at least one line of vehicles along- 
side the kerbs without encroaching on the space required by the 
tramways. This meant that a double line of tramway could only 
be laid in streets having a minimum road width of 39, orasingle line 
of tramway in a street having a minimum road width of 22 ft. He did 
not think that even in narrow streets,: subject to the limitations he 
had mentioned, tramways should impede or delay the ordinary 
vehicular traffic, and certainly not to the extent to which it was 
now impeded by omnibuses. The ultimate result of the introduc- 
tion of tramways in the London streets would be, to а large extent, 
to organise and regulate the traffic, and to enable a greater volume of 
traffic to be dealt with. He did not think that tube railways could 
serve the public in the same way that tramways could, and the 
enormous capital involved in tube railway construction was against 
their extensive development. Generally speaking, in his opinion 
a comprehensive system of tramways couid be constructed in London 
without adding to the congestion of the streets. In some streets, 
such as Lombard Street, for instance, he could hardly advocate sur- 
face tramways, and the continuity of the system would have to be 
provided for by the construction of shallow subways. If tramways 
were to be constructed so as to efficiently meet the requirements of 
the travelling public, it was essential that through services should 
be run, extending in all directions through London, and even ex- 
tending beyond the limits of the counfy. Не had considered how 


beat tbis difficulty could be met. On the one hand, there was the 


objection to independent undertakings, and, on the other hand, a 
Scheme of tramways sufficient to meet the requirements of the 
metropolis would be so extensive as to be apparently too great to 
be undertaken by any one Corporation or company. He was of 
opinion, therefore, that on broad lines the only satisfactory way to 
deal with the matter would be to allow road authorities or com- 
panies to promote tramway undertakings, regard being had when 
sanctioning such undertakings, to their suitability as forming partof 
a general scheme for the Metropolis, such general scheme being, in 
its broad outlines at any rate, present to the minds of the legis- 
lative body. He did not consider it was & practical suggestion that 
either the Board, or some independent body, should initiate a scheme 
of tramways for London. Even assuming that after an enormous 
amount of investigation and expense a complete scheme was decided 
on, it seemed to him that it would be an impractical thing to sug- 
gest to the public at lerge that they sbould promote schemes on the 
lines so laid down. One of two results would arise. Either pro- 
moters would be chary of coming forward to seek aubhority for 
cut-and-dried powers, or else, if they did come forward, there might 
be à number of applicants for some of the lines and no applicante 
for others, as obviously every promoter would desire to obtain the 
most remunerative of the schemes, and the undertaking, as a whole, 
would be of too great magnitude for any one promoter to proceed 
with. The right of working the tramways should be distinct from 
the right to construct and maintain, and the authority having control 
of the tramway traffic of the Metropolis should be entitled to grant 
running powers to tbe company or body owning any ope system 
over the lines of another owner. The terms and conditions on 
which such running powers should be exercised, the service of cars 
to be run, and other matters affecting the conduct of the traffic, 
should be under the control of the tramway autbority. 

WirBEkSS was questioned on the matter of a suitable tribunal, and 


dealt with the three present modes of obtaining powers for the 


construction of tramways. Each of these he said had its advan- 
tages and disadvantages, and the inoonsistencies of the three 
methods were a source of much inconvenience. He dealt at con- 
siderable length with the objeotion to the present methods, and 
thought that relief should be given both to local authorities and to 


~ 


company promoters. As regarded both parties, there should be no 
absolute frontagers’ veto; and, as regarded local authorities, there 
should be no ratepayers’ veto; and, as regarded company promoters, 
there should be no road authority veto, and the right to promote 
tramway undertakings and to be tramway authority should be ex- 
tended to all County Councils. The only satisfactory way to deal 
with the tramway legislative problem, whether applied to London 
or the whole of the county, was the creation of a special tramway 
or street traffic board. 

The witness had not concluded his evidence when the Commission 
adjourned, 


ELECTRIC OVERHEAD TRAVELLERS IN 
CENTRAL STATIONS. 


[COMMUNICATED. ] 


A RECENT article by Mr. E. Kilburn Scott on the above subject, 

made a strong plea for the more general use of electricity as the 

mofive power for overhead travelling cranes in central stations, and 

attributed an abject slavery to fashion, as the cause of the prevalence 

of the simpler type adapted for man labour. There is, however, a 

ideas be said on the other side, as the present article endeavours 
show. 

In the first place, as Mr. Scott truly says, the initial cost is the 
chief drawback of the electric crane, though by no means the only 
one. A three-motor crane with a span of 40 to 50 ft., and capable 
of lifting 73 tons (suitable for a station of 1,250 Kw. or so) will cost 
from £600 to £800 all told, as against £225 to £250 for the hand 
traveller of similar capabilities. In one case the writer knows, 
tenders were invited for electric travellers of about, this 
capacity, and prices came in ranging around £650; but one firm 
had the forethought to submit an alternative tender for a hand- 
worked crane, aud with this got the order at just 30 per cent. of its 
electrical quotation. 

An additional expenditure of £400 to £500 is well invested if it 
will return, вау, 10 per cent. per annum. But where is this to come 
from in a central station? Once the machinery is erected, the 
traveller is seldom used, except, perhaps, to lift in a barrel of oil, 
orfor some similar purpose where its assistance might almost as 
easily be dispensed with; and its prime use is as a stand-by for pulling 
the machinery to pieces in case of a breakdown. Its service throughout 
tbe year upon station work will not average one hour per day, во tbat, 
supposing the electric crane were to вате the work of one man the 
whole of the time tbat it is in operation, the labour dispensed 
with, at ба. per hour, would amount to but £9 per annum. But the 
electric crane will save nothing like this amount of labour, if 
indeed any, as allowance must be made for the fact that it will 
need regular attendance to see that the contacts are brigbt, the 
insulation good, and the whole in working order. Moreover, it will 
probably be worked from а eage, in wbich case the entire services 
of one man—and that one not a raw labourer—will be taken up in 
driving it during the whole time that it is in commission ; while, 
even if it is worked from the ground by means of ropes—a method 
which several makers absolutely refuse to adopt—tbeir manipulation 
will take more attention, though less manual labour, than the chains 
of the hand-worked traveller; and, be it noted, we have here the 
dangling ropes which constitute- one of Mr. Scott's charges against 
the simpler machine. 

The first great use ofa traveller of any kind is in putting the 
machinery in position when the station is in course of erection; and 
is not bere the advantage largely on tbe side of hand working ? 
The csse cited, where а contractor supplied an electric crane, 
although only paid for a haud traveller, owing to its assistance to him 
in erecting his plant, could only have occurred in very exceptional 
circumstances ; for, most unfortunately, as long as the bed-plate is 
the only part of a generating set on site, and the rest of its component 
portions are at tbe maker's works, or in the hands of the railway 
company, it is incapable of producing electricity, and yet this 
is the state of affairs when the traveller begins to be really a 
necessity. It is only on tbe largest jobs that it could pay a con- 
tractor to provide а special electrical plant for use during the 
constructional work of the station, and even then it will probably 
be better economy on bis part to put bis money into a self-contained 
steam jib crane, which is bound to be available everywhere, rather 
than а portable central electric station, which шау some day 
encounter an overhead electric traveller which it is capable of 
driving. ; 

In building an extension of an existing station, or in adding 
fresh machinery to one already at work, this does not apply, and 
here the electric traveller will be really useful Yet few station 
engineers would hand over the free use of their electric crane to the 
erectors—ghiefly unskilled labourers—of their contractors. The 
lending of their crane probably mesns the lending of а man to 
drive it, and if the availability of an electric crane has been men- 
tioned in the specifications, the contractor may be sure to kick at 
the suggestion of paying either for the use of this man's time or for 
the current he uses—he would far rather have free control over the 
crane to run it as bard as he wished. Оп the other hand, there is 
no danger in lending him the hand-worked crane, as he cannot do 
much damage to it, and anyinjury done will in most cases be 
readily visible, and can be charged to him. Hence it is very doubt- 
ful if the central station will get any benefit from the small reduc- 
tion in price the contractor may make in his tender through 
knowing tbat he will baye the use of an electric traveller in tho 
erection of his plant, 
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Where else are Mr. Scott's claimed advantages? “Slowness of 
the hand traveller in cases of emergeucy " is a true indictment no 
doubt, but if slow, it is at any ratesure. The electric crane, on the 
other hand, by any severe catastrophe which shuts down the whole 


station—¢.g., a burst steam pipe—will be thrown hors de combat 


unless provided with the much despised hand gear for alterna- 
tive use. | 

The best point Mr. Scott makes is the value of the crane for show 
purposes ; but regarded as an advertisement, is it much better than 
a motor driving the economiser scrapers? A manufacturer who 


could think seriously of spending £500 on an electric traveller bas 


assuredly got plenty of machinery in his shops, and he will pro- 
bably commence experimenting with electric driving upon some- 
thing of less importance and less costly than his cranes. And it ie 
well for the supply that he should, since a 10-H. . motor driving 
line shafting will mean a much larger consumption of power per 
annum than will 30 н.р. on a traveller. 

Finally, although in а manufacturing shop where the crane is in 
constant requisition, an electric traveller will usually be found to be 
true economy, yet for central station requirements it seems very 
doubtful if the great expense of this can in any way bo justified, 
except in а case where the horse-power of the station is measured 
in thousands, and where the units are large. 


LIGHTNING AT CLOSE QUARTERS. 


By FRED. Н. HADFIELD, M. I. E. E. 


PossiBLY many others of our profession, readers of this, may bave 
Been or experienced the awe-inspiring effects of lightning at close 
quarters; for myself, I have done 80 too often for my peace of mind, 
and in that country where its effects seem most marked—South 
Africa. 

I have had the opportunity of seeing there, close to the Berg, 
the mountain range between Natal, and what used to be the Free 
State, the sky turn to a ghostly greenish hue, the wind rise in the 
space of a few minutes to a shrieking hurricane, almost overturning 
the post cart, and the thunder roar apparently in your very ears, 
while the lightning struck the ground and sent the boulders flying 
—a veritable inferno; while a short distance off it struck the trek 
chain of an ox wagon, killing every unfortunate beast. 

And I have been nearer than this. Some years ago I had occa- 
sion to be working in a shop where I had a small steam engine 
running a dynamo and a line of shafting driving machine tools. 
As I wanted all the available power on the shafting, I went up to 
the roof to disconnect the coupling joining the two halves of the 
sbafting, sitting on a plank while I took out the bolts. I had 
casually noticed that there wasa storm about, but did not connect 
it with my present job. I had just finished disconnecting, and had 
levered back the coupling a couple of inches, sitting with my knees 
not 6 in. away, when, with a deafening noise, a most appalling flash 
passed across the gap between the coupling; the roar of the 
thunder, the noise of the falling iron chimney, the yells of some 
natives outside, and the sort of phosphoric stench one always gets 
on these occasions, came all together. Iam not a particularly 
nervous eubject at any time, and bave been in peril of my life quite 
a dozen times, but nothing has so completely demoralised me as 
that flash. I absolutely bad not the control of my muscles for some 
moments to remove myself from further danger. 

I found the discharge had struck the iron chimney, riddling it 
with holes and knocking off the top length, gone through the iron 
roof, jumped thence to a large pulley, arced over the gap between 
the halves of the coupling, along the sbafting, thence to a 400- 
gallon iron tank outside fullof water, and to earth through the 
water main. | 

On another occasion, many years ago, I had been inspecting a 
telephone, and a bad storm camo оп. I have found it convenient 
on these occasions to leave telephones alone, so I sat outside on the 
verandab watching the storm. "The earth wire from the instrument 
was of stranded ігор, and came out under the verandah and took a 
right-angled turn before going to earth. This was about 6 ft. from 
me. Suddenly the lightning struck the iron rod on the roof carry- 
ing the insulator, demolished the telephone, and I saw carried out 
before my eyes the well-known law that a high tension, or static, 
discharge, rather than “turn a corner,” will prefer the path, appa- 
rently, of greater resistance. In this instance it discharged across 
more than 40 in. of air space sooner than take the right angle! 

On another occasion, in my own house, І eaw what I believe ів а 
most unusual thing, that ie, the fact of two succeeding discharges 
striking the same object. It was another very bad storm, and the 
eky was on this occasion quite green. The first flash struck the 
telephone, and I saw the light of the burning metal between the 
edges or chinks of the case. Almost instantly a second, discharge 
struck it, blowing off the door and melting things up generally. 

What I hope may make these remarks interesting to the stay- 
at-homes” is the fact that in England one does not get the oppor- 
tunity of observing these intense effects, or at such frequent 
intervals as in South Africa, thus preventing them from studying 
these most interesting phenomena. For instance, it is intensely 
interesting to watch during a storm the discharges to earth through 
the Thomson magnetic blow-out arrester. I have fitted all the 
д; Хетепё patterns, J may say here that I do not believe that any 
arretter exists that will arrest at all times in our country, but the 
above are tbe best I know, You will eee at times, for no apparent 
тєвеор, that the flash and its consequent blow-out are instantaneous, 
too quick to,follow ; while at other times you may distinctly see the 


arc go up the horns until it breaks—blown out. Of course, on all 
occasions the dynamo current may not follow the lightning dis- 
charge and be thus switched back again, as it were, but too many 
things happen at once on these occasions, and one cannot follow 
them all. | 
Another instructive object lesson I once appreciated. Some years 
ago there stood outside the Court House at Durban, Natal, a high flag- 
staff with top mast. Steel wire ropes were carried down from the 
cross-trees to within 6 ft. or 8 ft. of the ground, where they were 
foolishly joined to the anchor plates by intervening rope lanyards. 
І saw the lightning strike this. Of course, it could only pass to 
earth over the wet ropes, and the result was an awful smash up. 
Last, bat not by any means least, I may add the following. I 
came home in 1889 principally to see the Paris Éxhibition, and on 
my return voyage in November af that year, our vessel ran into the 
most awful storm it has been my fate to experience at sea. It com- 
menced before we rounded Ushant, did its worst in the Bay, and 
followed us for eight days. At its height І saw then for the first, 
апа I earnestly hope for the last time, luminous balls of fire on 
each masthead—St. Elmo's fire, so called. The marvellous grandeur 
of such a storm one cannot dispute, in spite of physical discomfort ; 
the inky blackness of water and sky, the white flying spindrift, the 
labouring vessel wallowing in the waves coming in hundreds of tons 
over her bows, in spite of her engines ranning only quarter speed, 
the howling hurricane and almost continuous lightning, and calmly 
sitting above all this disturbance these mystifying luminous spheres. 
Whatever they may be or how produced, it seems to me that the old 
seaman shaking his head at them is as wise or as ignorant as the 
rest of us. Oa this occasion and others I should have revelled in 
the companionship of the crank who во constantly rams it down the 
throats of the reading public that no waves ever exceed 40 ft. ín 
height. Таш inclined in my vanity to think that the gentleman in 
question has not made the acquaintance of а genuine cyclone. A 
real number one grade cyclone I had the pleasure of sampling blew 
down the registering anemometer after it had recorded a speed of 
some 90 miles per hour, thus leaving the calculation of ite eventual 
speed to the imagination. It held the writer in the angle of a 
building as fast as if he had been nailed, while the neighbouring 
trees and iron roofs “ went by the board.” The sea came up on the 
land, verandahs, iron roofs and house fronts were swept away, and 
а warehouse belonging to а shipping firm collapsed like а house of 
cards— walls, roof, woodwork and contents іп a heap. Most of the 
lightning display on this occasion occurred within the electric 
lighting station, which fed a lot of overhead mains, which were 
swept away lock, stock and barrel, while the engineer in charge 
endeavoured to shut down engines and switch off circuits with feet 
as well as hands, and wished for the nonce he had been endowed 
like the centipede. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THREE-PHASE WORKING, WITH SPECIAL REFERENCE 
TO THE DUBLIN SYSTEM. 


By Ww. Brew. . 
(Abstract of Paper read at Dublin, January 14th, 1904.) 


Generating Plant. — Тће three-phase generator is essentially suitable 
for power transmission. Its prime cost and weight are usually 


about 30 per cent. lees than a single-phase machine of the same ' 


output, whilst with star winding and earthed neutral point the 
pressure tending to break down the insulation of the machine is 


only 57 per cent. of that between the line wires transmitting the 


power. In three-phase transmission systems at extra high pressure 
the line voltage at which step-up transformers become advisable at 


. the generating station is thus much higher (with resulting economy 


as regards plant and working losses) than would be the case if 
single-phase generators were used earthed at one pole in the usual 
manner. 

It was urged at one time that generating direct at extra bigh 
pressure at the Pigeon House station, which is so near the sea, 
would be out of the question, and that step-up transformere would 
have to be employed. The 5,000-volt three-phase alternaturs have, 
however, been working continuously now for seven months withous 
giving any intimation that the sea air disagreed with them. In the 
case of Dublin we have four star-wound Oerlikon generators, two of 
1,000 xw. and two of 500 Kw. output, driven direct by marine type 
compound engines with Corliss valve-gear. The principal data of 
these machines are as follows:— 


1,000-kw. sets. 500-ку. seta. 


Speed, revolutions per minute ға .. 84 94 
Number of magnet poles “4 bu —. 72 64 
Number of coils per phase ids . . 86 32 
Weight of fly-wheels and megnets, in tons... 44 33 


Diameter of wheels, in feet ... Em 142 


There are six slots per pair of poles; we should thus expect 
to find harmonics of the fifth and seventh order in evidence upon 
the fundamental wave of 50 - per second under favourable cir- 
cumstances. The electrical characteristics of these machines are 
illustrated by figs. 1 and 2. The curves marked А give the relation 
ebetween exciting current and terminal pressure. The curveg 
marked n give the short-circuit current of the machines for various 
values of the exciting current. The synchronous impedance of 
these machines, or the relation of the terminal volts on open 
circuit to short-circuit current at the same speed and excitation, oq 
be read at once from these curves. It will be seen that the sh 
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circuit stator current with an excitation which would produce full 
terminal potential difference of 5,000 volts is in the case of the 
500-Ew. sets 148 amperes, and in the case of the 1,000-x'w. seta 240 
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Fig. 1.—-РЮовглн 1,000-kw. GENERATOR, 3. PRHASR, 50 ~, 
84 R.P.M. 


amperes. These quantities are of importance in connection with 
calculations on resonance, and will be referred to later. 

It is well known that the excitation of an alternator, necessary to 
maintain full terminal pressure, varies for the same armature 
current according to the power factor of the load. On open 


, circuit, or with small armature current, the demagnetising effect of 


a lagging current, or magnetising effect ofa leading current, upon 
the magnet poles will be inappreciable, and a rise in pressure will 
either indicate resonance or the neutralising of the armature self- 
induction by the capacity of the cable. The curve (fig. 3) is 
interesting in this respect, and shows how the exciting current 
necessary to maintain full termina] pressure of 5,000 volts on one 
of the small Dublin sete varies according to the length of three-core 
cable connected on open circuit. In this case the alternator is only 
supplying s charging current to the cable. 

Trunk Mains.—Although plenty of data have been published 

ing Continental overhead lines, the writer is not aware that 

tests of the impedance and charging currente, &c., of British power 
lines are much in evidence. The impedance of cored low-pressure 
distributor cables is of importance in the laying out of a tbree-phas 
distributing system. à 

The test of the impedance of 6:2 miles of 165 three-core feeder 
given in Table I. may be of interest. The pressures, vi and va, 
across two phases of the cable and the currents, c; and c, iu two of 
the cores were measured at the sending end, whilst all three cores 
were bunched at the other end. It will be seen from the tests that 
the impedance of this cable per mile = 0:324. The measured 
resistance per mile of core = 282. 


TABLE I.—Tesr or IMPEDANCE ОР 6:2 Mirzs or (THREE-CoRE 
15) ExrBA Нівн-Тихвох FeEDER AT 50 ~. ` 


P D. between phases at sending end. | Current p. at sending 


(mpedance 
| 1 caca cb EM Wi - | per single 

vi Va Mean. PUER с, Cy Mean. N 

89 88 5 88 51˙2 26 25 25:5 2:01 

90 | 905 90 5 52˙2 26 25:5 25°75 2:03 

99 99 995 | 57:2 28:5 28 28 25 2:02 
108 108 108 625 31:5 31 31:25 2. 

1165 | 116 1165 | 679 34 33°5 | 33°75 1:09 

119 119 1185 | 686 342 | 34 341 2:01 

Mean = 201 


— — — 


Between the generating station at the Pigeon House Fort and the 
central distributing station at Fleet Street, a distance of 3:1 miles, 
three trunk mains have been laid. Each of these mains consists of 
& tbree-core, lead-covered British Insulated and Helsby Co.'s paper 
cable, the section of each oore being 15 sq. in. 

Capacity tests made upon these feeders after they were laid gave 
the following results: | 

Higħ- Tension Feedera 18 g. in. Three-core Extra. High-Tewrion 
Paper Cable, Lead Oovered.—Qae core, against two other coreg 


bunched to lead sheath, 303 mfd. per mile; three cores bunched 
against lead sheath, 49 mfd. per mile. 

"04 sq. in. Three-Core Extra High Tension Paper Cable Lead Covered. 
—The corresponding capacities of these cables per mile are: One 
core against two other cores bunched to lead sheath, 25 mfd. ; three 
cores bunched against lead sheath, 46 mfd. 


( CURRENT AMPERES 


Еа. 3.—Dosiin 500-kw. GENERATOR, 94 B. P. x. 


The above capacities correspond to a Y capacity of 373 mfd. per 
mile for the ‘15 sq. in. three-core cable and 298 mfd. per mile for 
the 04 sq. in. three-core cable. The pressure charging these cable 
condensers is 2,880 volte, with 5,000 volts between phases. The 
minimum charging current per mile will, therefore, bo for the 
15 sq. in. three-core = ‘337 ampere, and for the 04 sq. in. three- 
core = '272 ampere. Resonance or deviation from the sine curve 
of E.M.F. may, however, considerably increase these values. In 
order to test this point experimentally, two phases of one of the 
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500-xw. sets were disconnected from the earthed neutral bar, апа 
ап electro-dynamometer and Kelvin balance were inserted between 
these phases and the neutral, as вһо®п in flg. 4. With the generator 
coupled to two trunk feeders in series, the readings in Table II. 
were obtained. It will be noticed that the chargiug current per 
core considerably exceeds the theoretical minimum value. This 
curren’, however, includes leakage from two large switchboards, one 
at either end of the line, and newly erected. 


TABLE II.—Trst or CHARGING Осввент OF TRUNK FEEDERS 
Тнвви-Сове, 15 Олвгв, 6°26 Mites Toran. ‘50~. 


PD. Pi. p. to Charging current, amperes. Equivalent 
between neutral! АИС capacity of 
cores. point. . Elec.dynam'ter. | Kelvin balance. one соге. 

| 

| 
1,600 924 ' 2:09 2:2 813 
2,100 1.212 2˙88 2-74 735 
2.500 1,442 3:37 3:24 745 
3 200 1.850 412 414 "713 
3,700 2,135 447 | 4:5 667 
4, 200 2,430 . «85 | 479 '637 
4,900 9,830 | 5˙34 5˙19 162 
0,180 2,990 | 069 - 6°48 597 

| | 


— — 
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Before leaving this question of the charging current taken by 
these feeders, it may be interesting to consider for one moment the 
relation of the alternator self-induction to it. Taking the alternator 
E M.F. wave as being made up of a fundamental wave e = sin 
2 r n t, where n = 50 periods per recond, and a number of har- 
monics of frequency = q times n, where с has successive integral 
values, we may express tho E.M.F. wave as 


e = Ez,sin(2v qnt +с,) 


c, being a constant, fixing the relative position of any partionlar 
harmonic with regard to the fundamental. 

Now, if resonance occurs with any particular harmonic, it has been 
found that the current flowing is exactly that due to the frequency 
of the harmonic in question. Hence the current, c, charging the 
cable will be 
> Ск =2r Qn EK V, 
and the short-circuit current of the alternator 

ä 
2171911 
where к = capacity in farads and т, = selt- induction in henrys of 
one leg of the system. When these two currents are equal, we have 
the well-known condition for resonance. 

Applying this condition to the case of a 500-xw. Dublin set 
coupled to the three trunk mains (93 miles of 15 cable) 


Cg œ 337 х 9'3 = 314 amperes, 
and с, = 145 amperes, when g is unity. 


The value of q, therefore, which will make cy = o, is 


i45 
Vn 67. 


We might, therefore, expect to get resonance with the seventh 
harmonic, or a frequency of about 338. | 
Sub-Stations.—The average cost of а three-phase transformer 
appears to be about 20 per cent. less than that of a single-phase 
transformer of the same output and type. On the other hand, a 
certain amount of spare plant will always have to be provided, and 
if three single-phase transformers be used, one spare transformer 


C 


Fra. 6. 


will act as an efficient spare to all three, whereas if three-phase 
transformers are used, it would in most cases be as economical to com- 
pletely duplicate the plant as to multiply the number of transformers 
by using small ones of less efficiencv and greater cost per kilowatt. 
The cost of transformers per kilowa‘t installed increases rapidly as 
the output is diminished. For instan ,a 90-xw. transformer would 
cost about 288. per kilowatt, Whereas three 30-kw. transformers 
installed in place of it would cost 468. p + kilowatt. 

Where a number of sub-stations are di. ributed over a large area, 
the question of weight is of some importance as regards transport 
and appliances for moving the transformers in the sub-stations. 
The three-phase has the advantage of the sicgle-phase transformer 
in this respect. 


TABLE III.—TzsT or Оп, TRANSFORMERS, 50 ~ SINGLE PHASE. 


| 1 
250 50 50 . 


Output of transformer in Kw. 
| 


5.000 5,000, 5,000! 5,000 5,000' 5,000 
| 2.000 2,000: 200 200 200 | 200 
{ 

2 100 380 | 462 | 438 | 308 | 292 
. . 3,084 623 660 | 512 510 265 
—. 5,184 1,003 1,122! 950 818 557 

2 ud 20 | IM 2:37, 273, 2°78 

| | | | 


Ratio (volts) ... 


Magnetising watts 
Copper watts ... 
Total watts 

Per cent. loss ... 


The efficiency of the three-phase is usually less than that of the 
single-phase transformer. In good designs, however, this difference 
does not usually much exceed 1:5 per cent. 

The three-phase transformer possesses the advantage of equalis- 
ing the pressure upon ап unbalanced load. On the other hand, if 


a fault occurs in a transformer, three or more times the amount of 
plant is thrown out of use thereby, than would be the case with a 
fault with single-phase transformers. 

In Dublin we have not bad the slightest difficulty as regards the 
banking of single-phase transformers in delta or star connection, 
transformers of 25 Kw. output sharing the load proportionately 
throughout the range with transformers of 250 kw. output when 
banked with them, delta and star connected. The transformers in 
each of the 21 new three-phare sub-stations are of the oil-cooled 
type of the British Westinghouse Co.'s manufacture. The results of 
tests of some of these transformers are given in Table TII. 

The neutral wire from each cable-dividing box in the low-tension 
side is joined to a copper earth-bar, which is connected through a 
recording ammeter to an earth-plate. This earth-bar is situated in 
a cable trench in front of the low-tension board, where it is joined 
to three of the tails from the transformers star-connected and forms 
their neutral point. The remaining three transformer tails are 
connected through fnses and switches to three bus-bars indicated 
by colours, as the red, blue, and green phase respectively. Special 
attention has been paid to the arrangements for switching in а 
spare transformer with ease and certainty ав regards its phase 
relationship to the other transformers. The conditions to be 
satisfied will be evident from the diagram (fig 5). If 4 BO 
represent the high-tension bus-bars, and + — the spare traus- 
former terminals, the connection must be made in one of the three 
ways shown to correspond to one of the three phases on the low- 
tension side. The arrangements made for carrying out these con- 
nections in practice are shown in fig. 6. In the centre of both 
high-tension and low-tension boards are placed plug connections of 
the well-known split-tube Ferranti type, actuated by a bayonet 
socket handle. All that is then necessary for the operator to do to 
replacé a transformer, say, on the red low-tension phase is to 
insert plugs on the high-tension board in the two positions marked 
red, and the single plug on the low-tension board, making 
connection with the red phase, and then close the switch. 


(To be concluded.) 


THE STEAM TURBINE. 
By WirLLIAM CHILTON. 
(Abstract of Paper read at Manchester, February 2nd, 1904.) 


Ix principle the steam turbine is a machine for directly converting 
into rotary motion a portion of the kinetic energy of steam. 

There are two principal types of turbines—one in which nearly 
the whole available energy of the steam is used in an expanding nozzle 
to give to itself & very high velocity before being utilised in giving 
rotary motion to а wheel; the other in which the steam passes 
alternately through many rings of fixed guide plates and of 
revolving blades, and expands by a small amount during its 

through each ring, until it leaves the last row and is dis- 
charged into exhaust, having parted with the greater portion of ita 
useable energy. 

The De Laval turbine is of the first order, the Parsons of the 
second; the Rateau and the Curtis turbines combine some of the 
features of both. 

All these turbines may be either of the parallel or of the radial 
flow type, but have mostly been developed on the former lines. 

The velocity attained by the steam in the Parsons turbine, compared 
with that in the De Laval turbine, is low, as it depends on the small 
difference of pressure on the two sides of а ring of blades, and, as 
this pressure difference can be made very small, depending, as it 
does, on the number of rows of blades, it is possible to reduce the 
velocity of the steam, апа therefore the speed of rotation of the 
wheel, to very manageable limits. 

The Parsons Turbine.—The modern Parsons steam turbine consists 
primarily of a casing, which carries the stationary guide blades, and 
a rotor, or spindle, which carries the moving blades. 

The rotor is carried by two main bearings, which are the only 
portions of the turbine proper subject to mechanical friction. 

The casing is divided into three main portions, which may, for 
convenience, be referred to as the high pressure, intermediate 
pressure, and low pressure cylinders. Each of these is again divided 
into two or more stages of increasing diameter. 

Steam enters through the regulating valve into a circular chamber, 
and first passes through a ring of fixed guide blades, which direct 
ite path, so that, on leaving them, it glides on to the entrance sides 
of the moving blades absolutely without shock. 

The moving blades, again, are so fashioned that the steam will 
flow without shock into the entrance opening of the next row of 
fixed guide blades, until it is discharged at the exhaust end, after 
having been expanded down to the pressure of exhaust, and issues 
into the exhaust chamber from the last row of moving blades without 
drop in pressure. 

The differences of pressure on the two sides of the moving blades 
already mentioned produce an end thrust in the rotor. To balance 
this there aro three dummy pistons on the rotor. The first and 
smallest balance piston balances the end pressure of the high 
pressure, the second that of the intermediate, and the third that of 
the low-pressure cylinder. 

To keep the moving blades always in correct relative position to 
the guide blades, and also to take up any small unbalanced force, a 
thrust block is supplied. 

The double-beat admission valve is attached to the piston of a 
steam relay cylinder, controlled by a piston valve which receives 
an intermittent reciprocating motion from а cam on the sbaft. The 
position of the relay piston valve is controlled by an ordinary 
centrifugal spring governor in such a way that at light loads and 
at no load the exhaust is more fully open than at the higher loade, 
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and consequently the regulating valve is open to steam for shorter 
ods at the lighter, than at the heavier loads. At full and over- 
oad the valve is almost continuously full open. 

в One advantage of the reciprocating motion given to the valve 
and gear is that the whole of the governing mechanism is always 
"on the go,” and is therefore ever ready to respond to even the 
-Blightest changes in the load. 

Although at first sight this gear may seem to be of the cut-off 
type, an examination of the curves of total water consumption 
shows that these follow the Willans straight line law, which is the 
characteristic of throttle-governed engines. 

‘A second governor, exactly similar to the first, controls a 
second double-beat emergency valve, which only comes into play 
if, perchance, the main governor fails to act. The emergency valve 
can also be controlled by hand. | 

A crankshaft, driven by worm-reducing gear, drives, as well as 
the cam already mentioned, the two governors by means of bevel 

, and also the oil pump which supplies oil under pressure to 
the two main bearings of the turbine aud to those of the 
tor. 

The weight of the rotor of a 1,000-xw. turbine is about 6,300 Ibs., 
and is distributed in the proportion of about 2,830 lbs. on the 
bearing at the steam end, and 3,470 Ibs. on the other; this gives a 
pressure per square inch on the area of the bearing (taking the area 
as length by diameter) of 38:5 lbs. on the first and 465 on the 
second, or a mean of 42 lbs. 

The surface velocity of the journal varies from about 1,950 to 
2,350 ft. per minute, or а mean of 2,150 ft. 

Multiplying the mean surface speed per minute by the mean 

on the bearings or 2,150 by 42 we get tbe figure 90,300. It 
is interesting to compare these figures with the corresponding ones 
obfained in high speed reciprocating engine work; pressure per 
square inch on main bearings 160 lbs., surface speed 575 ft. per 
minute, product of these two figures 92,000, or approximately the 
same as in the turbine. 

The method of securing the blades in the rotor and the cylinder 
is effective and cheap. The blades are drawn to the correct section 

from а special mixture of brass, or from copper, in lengths of 12 to 


15 ft., and are cut to the required length. Grooves about ] in. 


deep are turned circumferentially on the outer surfaces of the rotor 
and on the inner surfaces of the cylinder. The blades, after being 
cut to the correct length, are placed in the grooves in a radial 
direction. The width of the grooves is regulated, so that when the 
blades are in place they take up their correct angular position 
relatively to the axis of rotation. Caulking pieces of soft drawn 
brass and of a length equal to the сера of the grooves are placed 
in the grooves alternately with the blades; first a blade, then a 
caulking piece, and so on, until the row is complete. The caulking 
pieces are then tightly caulked home into the groove with special 
tools. When finished the whole forms a piece of sound work very 
well adapted to the function it has to perform. 

In some recent correspondence in tha electrical papers, much was 
said about the ripping out of the blades, due to the fouling of the 
blades against the cylinder walls, or to the blades being drawn 
out of the grooves by centrifugal force, or to the deleterious action 
of superheated steam on the metal. 


Blades have occasionally been ripped out, but accidents of this 
nature to the turbine are probably of less frequent occurrence than 
are accidents to reciprocating engines. There is, however, an 
important difference. Beveral rows of blades may be stripped from 
the cylinder or the rotor or from both, and no bad results ensue, 
the attendant, in fact, may not even be aware of the accident, the 
principal effect of which is a drop in the steam economy of the 

lant. The plant can still be run until such time as it can be shut 

own forrepairs. But mishaps do sometimes happen to reciprocat- 
ing engines, usually franght with consequences more serious than 
the stripping of blades in a turbine plant. We look upon the 
reci emgine nevertheless as a reliable machine, and when 
steam users become more familiar with the turbine, they will look 
upon it asa machine at least as safe, and in many cases more con- 
venient than the ordinary engine. 

In all machines designed to abstract kinetic energy from a 
moving mase in an efficient way, it is most important that the mass 


should glide on to that portion of the machine, generally a rotating 
wheel, whose function :t is to absorb kinetic energy, absolutely 
without shock. | 

That thís may be so in the steam turbines we are considering, it 
is necessary to observe certain relations between the path of the 
steam and the angles of the blades, and also between the velocity 
of the steam and the speed of the blades. 

In fig. 1, G, di, represent two rings of fixed guide blades, м, one 
ring of moving blades of а turbine. The arrow indicates the 


V = absolute velocity of eteam 
W = velocity of diades 


Etticlency "x, 
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Еа. 2.— BLADE ErriciBNCY Curve. 


direction of motion of the moving blades. The line v represents 
the absolute velocity of the steam on leaving the guide blade, a, 
and the angle a indicates the direction into which the steam is 
guided by these blades in relation to the line x x, parallel to the 


V = absotute velocity of steam 
W =» velocity of blades 


Gittciency % 


Fic. 3.— BLADE EFFICIENCY CUBVE. 


plane of rotation of the moving blades. Ө is the angle the side of the 
moving blade at'entrance makes with x x, and 8 the angle between 
the sides of the moving blade at exit and the line x x. 

An important relation is that between the absolute velocity, v, of 
the steam before it enters the moving blades and the speed of the 
moving blades themselves. This latter is always a fraction of v, 
and, generally, the larger this fraction the higher the efficiency of 
the turbine. 

In practice the velocity of the moving blades is often one-half of 
the absolute velocity of the steam. | 

The angle a, the absolute velocity of the steam and the speed of 
the blades having been fixed, the entrance angle, 0, of the moving 
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blades must be formed so that the resultant path of the steam 
obtained by combining absolute velocity with speed of blades shall 
be parallel to the surface of the moving blades at entrance. 

Тһе steam will now flow along and parallel to the surface of the 
blade until it reaches the point of exit, making with the line x x 
the angle Б. If free to choose this angle we will naturally make it 
во as to give as high an efficiency as practicable. 

This angle, however, once fixed, the angle ф must be con- 
structed so that the resultant path of the steam, obtained by com- 
bining the velocity of the steam at exit relatively to the blades, 
with the speed of the blades, shall be parallel to the surface of the 
fixed guide blades at entrance. Р 

The shape of tbe curved portion of the blade between the inlet 
and ontlet surfaces is not of much importance, provided it is smooth 
and takes the steam from one aide to the other by а short and easy 

ath. 
" The curves shown in figs.2 and 3 give the theoretical effici- 
encies, not taking into account losses due to friction, to be 
expected from turbine blades with different angles of entrance and 
of exit. | 

The vertical ordinates represent ‘percentage efficiency, the hori- 

zontal represent the angle of exit В of the moving blade. 
Fach curve is drawn on the assumption that the angle а is con- 
stant and the angle itself is marked on the curve, but the angle 8 
varies from 15° to 90°. . 

All the curves on fig. 2 are drawn assuming the relation 

absolute vel. stem 
velocity blades 


It will be seen that there is a large range of choice in speeds 
vel. steam 2. 

r — best 

and angles, but that, on the whole, "Wade ^1 is me et, 

although when this ratio is even by making careful choice of 


angles, fairly good results may be expected. 
It will be well for us now to institute a comparison between the 
steam turbine and the reciprocating engine. 


2 (To be concluded ) 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled exprésely for this journal by W. P. 'Тномрвом & Co., Electrical Patent 
Agents, „High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


1,846. Improvements in electrical switches,” G. Eason. January 25th. 

1,847. "Improvements in the manufacture of electric cables and the like.“ 
J. STRATTON and E. A. CLAREMONT. January 25th. (Compl- te.) 

1,848. “Improvements in the covering of electric cables." E. 8. SEYMOUR 
and E. A. CLAREMONT. January 25th. (Complete.) 

1,800. ''Improvements in the working of an electric railway or tramway 
service." Е. R. Волврмли. January 26th. 

1,863. “An improved incandescent electric lampholder 
switch.” J. S. CUNNINGTON, January 25th. 

1. S886. Improvements in electric cranes and the like.“ SrorhERT & Pitt, 
LTD., and W. Pirr. January 25th. 

1.952. = An provea automatic device for cutting off the electric current 
when a line wire breaks." F. PARKER. January 26th. 

1,964. “Improvements in and relating to apparatus for the production and 
application of electric oscillations.” A. W. SHARMAN. January 26th. 

1.968. Improvementstin motor control systems.“ THE BRITISH THOMSON: 
Носѕтох Co., LTD. (The General Electric Co., United States.) January 26th. 

1,973. “Improvements in electric telegraph systems." С. ApAus-RAN DALI. 
January 26th. 

2,625. „ Improvements in or relating to trolley pulleys and trolley heads for 
overhead electric traction." W. CowELL and A. CowELL. January 27th. 

2,066. '' Improvements in and relating to electric receiving apparatus for 
карие and other purposes." J. T. ARMSTRONG and A. ORLING. January 

th. 


and combined 


2,091. ‘Improvements in systems of excitation for induction machines.” 
M. LI ELAN. (Date applied for under Patents Act, 1901, January 28th, 1903, 
being date of application in United States.) January 27th. (Complete.) 

2.096. Improvements in or relating to apparatus for ute in the distribution 
of alternating currents." A. F. BEREV. January 27th. 

2,119. “Improvements in and relating to electric tramway cars, omnibuses 
and other rail or road vehicles." T. Jones, JUN. January 28th. 

2,141. ''Improvements in the means or appliances for applying electricity 
and light for curative purposes," A. G. WiTHEREY. January 28th. 

2,202. "Improvements relating to electric tramways.” J. WILKINSON and 
S. W. MITCHELL. January 29th. 

2,230. "Improvements in electric arc lamps." 
ANGOLD, January 29th. 

2,243. ''Improvements in or relatirg to trolleys for collecting electricity." 
A. Тномѕох. January 29th. 

2,274. "Improvements in telegraphic transmitters.” 
Peirce, United States.) January 29th. (Complete.) 

2.277. An improved clectric low water alarm for boilers and the like.” 
J. H. SrGRrE. January 29th. 


2,2282. ''Improvements in or relating to electric light fittings." E. ROBERTS 
and R. MITCHELL. January 29th. 


2,288, “Improvements in or connected with electric signalling apparatus for 
tramways and railways.” R. P. WiLsoN and A. G. MARSHALL. January 29th. 

2,807. "Improvements in electric arc lamps." Veritys, Lrp., and J. W. 
Ewart, January 30th. 


2,315, " An improved electrical terminal attachment device.“ 
MacIver and A. F. Goy. January 30th. 


2,344. ‘* Improvements in electro-mechanical regulators." E. С. HoEGER- 
TAEDT and R. G. ForuERGILL, January 80th. 


2,317. “ An improved composition for electrical conduits," R. STARKE. 
January 30th. 


2,362. Improvements in and relating to coll windings for electrical appa- 
ratus." Tuk Bitis THomson-Hucston Co, Lip, and А. 8. CUBITT. 
January SOth 


A. ECKSTEIN and A. E. 


W.L. WisE. (J. H. 


J. C. 


2,868. ‘Improvements in automatic switches or circuit-breakers." THE 
British THomson-Hovston Co., LTD. (General Electric Co., United States. 
January BOth. 


2873. rovements relating to safety a paratus in connection with over- 
head electrical wires." E. Was try and W.Hannis. January 80th. 


2,880. ‘* Device for protecting a wire branch which depends from an overhead 
electric wire." O. A. RoszN, January 80, (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Г. 
Thompson & Co., 822, High Holborn, W. C., and at Liverpool, price, p: st 
free, 9d. (in stamps). 


1902. 
ANODES FOR ELECTROLYTIC OPERATIONS, M. d'Adrimont. 118. January 2nd. 
GaLvanic CELLS. E. Friese. 882. January 6th, 


IxscLATORS Fon ELECTRIC Wires. 8. G. Board and G. F. Freeman. 757. 
January 10th. 


Rueostats. A. B. Rigby and E. G. Scott. 2,584. January 81st, 


DocBLE-Acrixd Arc Lamp BRAKE FOR THE PERFECT FEEDING OF THE CARBONS 
ATA UuiroRM КАТЕ. 8,063. February 6th. 


RapiaTors. M. Shearer. 8,460. Febuary lith. 


ELECTRICALLY IGNITING THE WICKS OF MINERS’ LAMPS, W. Н. Johnson апд 
R. March. 3, 686. 


Anc PRojkcTiNG Lamps. F. H. Loring. 3, 751. February 18th. 


MicRorHoNES rox HIGH-TENSION CCRREN Ts. R. Gaillard and E. Ducretet. 
4,968. February 20th. 


TROLLEY FRAMES rok USE IN OVERHEAD Cars, W. Hunt. 6,048. February 98th. 
INSULATING MATERIAL. J. G. Maardt. 5,118. February 98th. 


COMBINED AnM-REST, MEMO-PAPER, AND PENCIL, HOLDER FOR TELEPHONES AND 
THE LIKE. J. Everett. 5,071. February 28th. 


ELECTRIC SWITCHES. A. Vandam and T. H. Marsh. 5,130. March 186. 


PREPARING FLATTENED COILS Fon ELECTRICAL MAGNETS, SOLENOIDS, AND OTHER 
Purroses. 5,2v0. March 8rd. 


SUBMARINE CABLES. F. Tremaine. 65,908. March 8rd. 
ELECTRIC ACCUMULATORS., J. E. G. Meran. 5,866. March 4th. 
Dynamos, Morois, AND THE Like. The Hon. C. A, Parsons. 6,314. March 4th.. 


ELECTROLYSIS OF ALKALINE CHLORIDE SoLuTions. P. La Cour and J. C. Ruik. 
5,718. March 7th. P 


APPARATUS FOR ELECTRIC AND OTHER CARS, FOR CLEANING THE RAILS, REMOVING 
OBSTRUCTIONS, AND THE LIKE. R. J. Plunkett. 5,759. March 8:h. 


PREPAYMENT Gas on ELECTRICITY BvrPLY CONTROLLING APPARATUS, H. 
Cooney. 5,851. Maron 10th. 


APPARATUS FOR PropucinG HiGH ELECTRICAL POTENTIALS AND IN MEANS FOR 
UTILISING THE 8 ME FOR IGNITION OF EXPLOSIVE MIXTURES IN EXPLOSION 
Motors. E. Eisemann. 6,000. March 11th. 


MEASUREMENT OF HiGH ELECTRICAL REsSISTANCES. О. Cox. 6,198. March 18th.. 


Brakes rok ELECTRIC ThRAMCARS, G. A. Trube and W. Chapman. 6,295. 
March 14th. 


ELECTRIC ACCUMULATOR PLATES. Accumulator Industries, Ltd., and J. J. Н. 
Hunte. 6,904. Маго! l4th. 


SIGNAL TELEGHAPHS. E. Lavens and E. J. Lavens. 6,648. March 18th. 


ELECTRICAL LockiNG GEAR FOR RAILWAT Siunats. Siemens Bros. & Co., Ltd., 
and L. M. G. Ferre. ra. (Communicated.) 7,369. 


TUMBLER SwitcHEs, H. Hirst and Н. Bevis. 7,401. March 27th. 


WINDINO Gear FoR Mines. W. P. Thompson. (Communicated.) 
March 2th. 


CowpviTs. C. D. Budd. 7,898. April 4th. 
RowNTGEN Ray Apparatus. J. M. Davidson. 8,202. April 8th. 


Evectric Light Cvre Arc LAMPS FOR THE TREATMENT OF SKIN AND OTHER 
Diseases. R. Otto. 8,308. April 9th. 


ELECTRIC Hann Lamp FOR Usk IN Сол: MINES, 
April 10th. 


RADIATORS OR CONDENSERS, G. Lawrence. 8,991. April 10th. 


ELECTRIC Motor CoNTROL Systems. British Thomson-Houston Co., Ltd. 8,558. 
April 12th. 


MEcHANISM FOR RECEIVING TROLLEY WIRES. 
April 15th. 


TELEPHONIC APPARATUS. 8. G. Brown. 9,044. April 18th. 


ELECTRICAL CONDUCTOR FROM ANY POINT OF WHICH А CURRENT MAY BE TAKEN, 
Н. Bevis. 9,123. April “3га. 

FITTING FoR ELECTRIC INCANDESCENT Lamps, A. W. Beuttell. 9,488. April 24th. 

DIMMING ATTACHMENTS FOR ELECTRIC INCANDESCENT Lamps. G. D. Pogne. 9,53. 
April 24th. 

ELECTROLYTIC PRODUCTION OF BLEACHING Ligtor AND Caustic ALKALI! Lyk, 
A. J. Boult. iC mmunicated.) 9,812. April th. 


SWITCH oR Riv@inG Krys FoR TELEPHONE SWITCHBOARDS. L. M. Ericsson. 9,800. 
April 28th. 


Evectric Fust BOXES ron STREET MAINS. R. F. Hall. 9,825. April 29th. 

IMPLEMENTS FOR STRIPPING INSULATION FROM Wire. C. C. Sibley. 9,859. 
April 29th. 

ELECTRIC Anc Lamps, Veritys, Ltd., and W. R. Ridings. 10,969. May bth. 


CONTROLLING ELECTRIC Circcits. British Thomson. Houston Co., Ltd. (J. J. 
Wood.) 11,073. 


7.590. 


F. J. Turquand. 8,845. 


W. A. McCallum. 8,764. 


1903. 


STORAGE ВАттЕнү Pirates. E. W. Smith, 22,765. October 2lst. 


PRODUCING A SUITABLE CIRCULATION OF THE ELECTROLYTE IN ELECTROLYTIC 
Processes H. Koller and P. Askenasy. 29,151. October 26th. 


Evectric Lamy Sockets. J. H. Goehst. 28,225. October 27th. 


ELECTRIC Fusk PILLAR Boxes. Callender's Cable Construciion Co., Ltd., and 
J. C. A. Wad. 1,U4. January J5th. T 


ELECTRIC 8PARK PLUG FoR ExTLOSIVH Motors, A. Herz, 2,152. January 29th. 


ELECTRICAL CONDUIT SYSTEMS Fon TRAMWAYS AND RAILWALYS. F. B. Aspinall 
and J. D. D illas. 8,042. February 9th. 


TROLLEYS AND TROLLEY Pores, A. L. Tyerman. 8,204. February 10th. 

Ѕакктү Evectric Fuss. E. Mies. 3,983. February 19th. 

Evectric 8witcHes. I. H. Parsons. 6,540. March 20th. 

ELEcrRicITY METERS, W. E. Evang. (Allgemeine Electricitäts Gesellschaft.) 
7,4855. Marcu 30 h. 

DYNAMO-ELECTRIC MACHINES. W. E. Evans. (Allgemeine Electricitüts Gesell- 
schaft.) 7,831. March 200). 

SracE oi WinELESS. TELEGRAPHY. W. P. Thompson. 
8,508 апа 8,509. April lath. 


(J. 8. Stone.) 8,507, 
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ELECTRICAL CONTRACTORS AND 
THEIR RIGHTS. 


Мв. R. Т+®крү Өмїтн, hon. solicitor to the L. RC. A., 
read a paper оз the 8rd inst., before the Association. 
entitled “The Rights, Duties, and Liabilities of Electrical _ 
Contractors under the Electric Lighting and other. Acts. ., 
Whilst Mr. Tweedy Smith has evidently obtained a thorough , 
grasp of the whole question, he is, perhaps, naturally 
biagsed in the contractors’ interests. The: paper, which, 
unfortunately, we have not space to print in full, deals 
chiefly with the grievances of contractors under the Acta, 
and particularly with the want of uniformity in the rules | 
and tests issued and required. by station engineers. There 
is no doubt that he made out a strong case; we are, of 
course, all familiar with the many anomalies and disabilities 
under which the wiring trade and others have to work, and" 
whilst these are largely due to the fanlt of Parliament, in 
the early days of electric lighting, and to the personal `: 
element associated with every undertaking and every speci- ` 
fication, which not even the rules of the I. E. E. -haye. 
entirely abolished, а further cause must be looked for 
amongst contractors themselves. S 
The wiring industry has been built up in buda а pecaliár. \ 


way that insufficient attention has been drawn ío. ite 


growing importance, and to the necessity of employing 
skilled, competent workmen. As a result, consulting and 
station engineers have had to protect themselves, their 
cliente, and their undertakings against inferior work. 
Had there been an opportunity in the early days to properly. 
define an electrical contractor and his work, and had the. 
trade then taken up the question of an examination and 
the awarding of certificates, many of the present n E 
veniences and disabilities would not be existing. 

Whilst we have every sympathy with the objects of us 
Association, believing that they have it in their power to 
bring about such a state of things as suggested, however 


belated this may be, and also that the existence of auch a 


body will be to the benefit of the trade generally, it would 
nevertheless be a pity if the members failed to see that. 
where customs have taken deep root they cannot be 
overthrown in а day. It is quite easy to under-: 
stand the Association's position; ite members. have 


only recently combined, after years of the keenest- 


competition. They are now looking to “ getting some of 
their own back,” and in this many will wish them success. 
But it will not be done by ignoring the station engineers, 
who, after all, are the contractors’ best friends, for their 
whole object is to get as many connections as possible con- 
sistent with work that will give satisfaction to the consumers 
and no trouble to the undertaking. Therefore, the best 
advice that can be given to the contractors is to follow 
suaviter in modo, forteler 
in re, with special regard to the first part. It is for them to 
co-operate with the station enginecr and the consulting engi⸗ 
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neer, and not to threaten those who have it in their power to 
farther the contractors’ interests, especially in view of the 
many “ free wiring" schemes which may be taken in hand. 
If they adopt a conciliatory attitude with the knowledge that 
in all negotiations there must be a certain amount of give 
and take, it is certain that their objects will be more quickly 
attained than would otherwise be the case. | 


THE great and irreparable loss which the 
Institution of Electrical Engineers has sus- 
tained through the sad death of its late 
secretary, is acknowledged on all hands ; it must not be for- 
gotten, however, that the Institution’s loss is in no way com- 
parable with that sustained by his wife and young children. 


„The MoMillan 
Memorial Fund. 


Acting independently of each other, many members , 


arrived at the conclusion that their sympathy towards Mrs, 
McMillan might well take the practical form of a fund to 
be eventually placed at her disposal. This being so, the 
announcement of the President, Mr. R. K. Gray, at the 
last meeting of the Institution, makes an urgent claim upon 
the practical sympathies of all connected with the Institution. 

"The President, after referring to Mr. McMillan’s death, 
stated that, unfortunately, as an Institution, they were 
unable to deal with the matter financially as they would 
wish to do, and therefore the Council had decided to invite 
members of the Institution to create a fairly large fund by 
means of private subscriptions, The Council had done all 
jt could in other ways. 

Sir Henry Mance (Past-President) submitted a resolution 
of condolence as follows :— , | 

That the members of the Institution of Electrical Engineers in 
full meeting, desire to express their profound sorrow at the death 
of the late Secretary, Mr. Walter George McMillan, and to put on 
record their high appreciation of his personal character and those 
qualities which, as a scientific man and as an administrator, had 
contributed ғо much to the prosperity of the Institution; and also 
to express to Mrs. McMillan and other members of the family their 
heartfelt sympathy under this sudden calamity. 


Prof. John Perry (Past-President), in seconding the 
resolution, referred to the Christian life which was a 
characteristic of their late Secretary, and to his exceptional 
hard working qualities He believed that Mr. McMillan, 
with his great capacity for work, had overworked himself, 
but the blow to his family would be lessened by the know- 
ledge that he had earned the respect and gratitude of the 
Institution. | 

The President remarked that it was absolutely unnecessary 
to put the resolution to the meeting. They hoped to obtain 
asum of £2,000 for the fund, and amounts already con- 
tributed had been handed over to the Council. We are glad 
to learn that there is to be only one fund; as we have 
already said no other course could possibly bring about so 
good a result. It now remains for our readers to give the 
best evidence they can of their gratitude, sympathy and 
liberality by readily and generously responding to the 
President’s appeal, 


О Motor Hire THESE subjects were discussed by 
end Hire-Purchase Mr, Sidney E. Britton, burgh electrical 
E engineer of Motherwell, in a paper which 
he read before the Glasgow Local Section of the I.E.E. on 
the 9th inst. The actual manner of introduction was by 
way of an interrogative, the paper being entitled, ** Should 
Electric Supply Undertakings Advance Motors on Hire or 
Hire-Purchase systems? 
Mr. Britton stated at the outeet that he had been warned 
of the consequences of introducing sucha subject in 
Glasgow, bat he was evidently quite fearless of the resulta, 


showing his independence by telling the recond city that 
the scheme had not been understood. No doubt the remark 
is true that a large city, containing many wealthy manu- 
facturers, does not need that stimulus to its supply that a 
small town does, Nevertheless, in a large city there are a 
great many more small manufacturers than in a small one, 
as this class generally herd together thickly in certain streets 
and districts. The author stated also that he had tried to 
give neither side the preference in his paper, although he. was 
inclined to favour the “cons;” in the latter respect we 
think that no sensible peraon will disagree with him on the 
principle involved. It is in the manner in which this is 
carried out that opinions may differ, and this, of course, 
raises the whole question of municipal trading, which Mr. 
Britton skilfully skimmed round. But we cannot agree 
with him in the suggestion that the great majority of the 
objectora are those who make poor or foreign motors. This 
may be во to a limited extent, due to failure to do business 
with engineers, but we think the chief objection is inspired 
by the fear that corporations, having no incentive to 
dividends, may not manage the business so well.as private 
undertakings. Assuming, however, that all is as it should 
be, it remains only for the authority to decide whether it 
will take up hire, or hire-purchase, or both ; and whether 
in the payment, repairs and renewals are to be included or 
not. We think Mr. Britton throws his opinion on the right 
side by stating that the inclusion of renewals and repairs is 
speculative, and does not encourage the consumer to give 
that care to his motor that he otherwise would do. 

The whole future of the success of the electric supply 
undertakings of the country is wrapped up in the securing - 
of a good day load, and as the purchase out right of motors 
by the small consumers is out of the question, owing to the 
expense involved, it is only by some such system as those 
discussed that their more universal employment can be 
brought about. Of course, this does not apply to resi- 
dential districts, where the call for motors is small; but 
the question of day load is everywhere the same, and we 
think, therefore, that the question of electric heating and 
cooking should be considered pari passu with that of motors, 
It is only necessary to point out the success of the gas com- 
panies in this direction to show that the hire or hire-purchase 
System is no mere experiment. But electric supply authorities 
should not rest content with obtaining the necessary per- 
mission (we speak of municipalities for the moment). The 
consumers will not come to them. What is wanted is a 
proper system of publicity; a canvassing staff, the issue of 
suitable literature, and, above all, a suitable showroom. It is of 
no use exhibiting a few motors by themselves ; these convey 
nothing to the mind of the consumer. What is required is a 
permanent exhibition of motor applications, such as the run- ` 
ning of a sewing machine, printing press, sausage machine, &c. 
.We are sure that the makers of such machinery would only be 
too glad of the advertisement, and would lend it, probably free 
of charge; the machinery need only be small, but should be 
connected up with the necessary starters, &c., in order to 
show it running whenever desired. Station engineers may, 
perhaps, smile at this suggestion, but a little consideration 
should show them that when they start & commercial depart- 
ment it must be run on commercial lines, and quite sepa- 
rately from the purely engineering side of the concern. 

Mr. Britton points out what many seem to forget— 
namely, that a day load is not merely an advantage to the 
supply undertaking. It operates in a cycle, because the 
greater the output the cheaper the tariff; this encourages 
fresh consumers, which in turn benefits the electrical in- 
dustry ; whilst the consumer who hires a motor is paying a 
rent which is helping others to obtain a cheaper rate, it must 
be remembered that not only does he by this means assist 
to cheapen his own rate, but he has' the advantage of 
specially cheap power, and the use of a motor of guaranteed 
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make, which in these days of keen competition is a con- 
sideration. . 

The author appends some tables of electric supply under- 
takings, giving the number of motors on hire or hire- 
purchase, and by a simple calculation he shows to what an 
extent the industry would be benefited if each authority in 
the country advanced only 12 motors of an average of 
£50 each for ‘one year. The only objection that can be 
raised to all this is the increase in municipal debt which 
would accrue, but, if properly managed on а commercial 
basis, the benefit which the community would derive would 
tend to modify this objection. 


— M — — 


Oux readers аге already so fully 
acquainted with the nature and extent of 
the invaluable work which is engaging 


Standardisation 
An Appeal, 


the attention of the Engineering Standards Committee, that 


a further reiteration of its programme is unnecessary. But 
though pressure upon our space forbids our setting apart 
several columns for the publication of an official statement 
which has been sent to us by Mr. Leslie S. Robertson, the 
enthusiastic and never-tiring secretary, we have great 
pleasure in bringing the claims of the Committee to the 
notice of those who are concerned in the progress of elec- 
trical manufacturing and engineering. We believe that the 
importance of the work is fully appreciated already, but 
there is now an opportunity for personal interest and 
appreciation to be displayed in a practical manner. The 
position which has arisen is this: His Majesty's Govern- 
ment, which has already made a magnificent grant for help- 
ing the matter forward, has intimated that the amount of its 
grant іп aid for the year 1904-5 must be dependent vpon the 
amount contributed by the industries of the country. The 
whole question of engineering standardisation is, it is 
true, a national one, but we think the Government 
has acted wisely in throwing a greater responsibility 
upon those who are directly engaged in connection with the 
industries represented. The Government conditions savour 
somewhat of a sort of. bonus system, which calls for a 
maximum of individual output in order to get a greater 
grant in aid from the nation. It therefore behoves all 
who have the best interests of British electrical engineer- 
ing at heart to send their biggest cheque possible, either to 
Mr. J. Mansergh, the chairman of the Committee, or its 
secretary, Mr. Robertson, at 28, Victoria Street, S. W. The 
more the Committee hath, the more will be given. 


— — — 


` SEVERAL events have occurred during 
. the past few days in tbe electric railway 
traction field, to which prominence should be given. The 
Great Northern and City tube line, having completed its 


Electric Railways. 


signalling arrangements to the Board of Trade’s satisfaction, 


was able to commence running for public service on Sunday 
last, во that London has now four tube lines in operation. 
The next event of the kind will be the completion of the 


electrification of the Metropolitan and District, and it may . 


or may not be this year. When it is accomplished, the course 
of London underground traffic will become more interesting 
than it has been since the Central London commenced 
running. The North-Eastern Railway has this week com- 
menced running experimental electric trains over eight miles 
of ite lines in the Newcastle district, and when it is noted 
that this railway has lost 61 per cent. of its passenger traffic 
in that locality during the past two years through electric 


` tramway competition, it may be taken for granted that the 


electric section will be set in operation as soon as ever things 
aré ready and approved, so as to try and get back lost busi- 


ness. The Lancashire and Yorkshire, too, is continuing its - 


electrical trial runs between Liverpool and Southport, and is 
training its drivers ready for the opening, which doubtless 
will not now be long deferred. 


"THE CRYSTAL PALACE ApTOMOBILE 


SHOW, 1904. 


THE Crystal Palace is a very big building, and during its 
lifetime has sheltered some exceedingly valuable cargoes, but 
it is unlikely that many of these have surpassed in value ite 
present contente. Motor-cars, broughams, vans, omnibuses, 
and launches, motor bicycles and runabouts, lamps, tires and 
accessories of every description, motors whole and dis- 
membered, petrol, steam and electrically-driven vehicles, go 
to make up the very comprehensive collection of exhibita at 
present on view at the Crystal Palace. 

In point of size the present show considerably eclipses its 
predecessors ; a8 an indication of which may be taken the 
fact that 130,000 sq. ft. of area are occupied hy the 270 
exhibitors, a8 against 87,000 sq. ft. of area in last year’s 
show. 

Visitors to the show cannot fail to be struck by the fact 


. that it is distinctly a “ Petrol" show, steam and electricity 


being more than ever in the background for car propulsion 
purposes. - j | 

The Englishman who takes а pride in home-manu- 
factured articles, will if he has visited previous shows, 
find consolation this year in the number of prominent 
British engineering firme, apart from purely motor-car 
firms, who participate. Prominent among them we noted, 
Sir W. Armstrong, Whitworth & Co., Messrs. Crossley Bros., 
who have practically made their début as motor-car manu- 
facturers at this show ; Messrs. Greenwood & Batley, Ltd., 
the Hozier Engineering Co.. Messrs. Thornycroft, Brush 
Electrical Engineering Co., Messrs. Milnes & Daimler, Ltd., 
Messrs. Ransome, Sims & Jefferies, Ltd., and Messrs. 
Thomas Green & Sons, both of whom provide novelties in 
the shape of motor-driven lawn mowers; Messrs. Willans 
and Robinson, who build all the engine and machine parte 
of the Duryea Co.’s cars. 

Altogether some 1,000 cars are on view in the Palace, 
many of them on stands possessing artistic merit of no mean 
order, but, unfortunately, obscured by their confined situa- 
tion. Some 80 cars and cycles were also running in the 
grounds, | ў, АЕС 

Personally, we should be sorry to judge the popularity of 
the electrical vehicle from the number of such exhibits, for 
they are not only few, bui very far between, and the latter 
condition is во inconvenient to those whose interest lies in 
this type, that we would like to suggest that a considerable 
improvement might be effected ‘in future shows if an elec- 
trical section were established, in which not only electrical 
cars, but also accessories and small lighting sets could be 
included. This would prove far more effective, from the 
spectators’ point of view, than isolated exhibits, | 

Despite, however, the disappointing nature of the electrical 
car exhibits, the fact that electrical ignition and accessories 
are more than ever in evidence on the petrol motor-cars, 
points to at least one satisfactory feature in present and future 
developments. 

Turning to the exhibits of electrical vehicles, that of the 
Electromobile Co. claims first attention. These carriages 
admittedly combine all that the expert coach-builder can 
turn out in the way of luxury and elegance, combined with 
an electrically equipped chassis car built by Messrs: Green- 
wood & Batley, Leeds. The straight chassis and under-slung 
interchangeable battery, peculiar to the Electromobile Co.'s 
vehicles, is now well known, and was described in our report 
on the last Crystal Palace Show. | | 

The company’s special exhibit this year is a grand C 
spring electric Victoria, listed at £800. It is fitted with an 
8 to 16-H.P. motor with battery capacity for a distance of 


- 40to 50 miles. Owing to its peculiar construction, the body 


being swung on springs above the chassis, it is exceptionally 
easy to ride in. The company also exhibit broughams, 
landaulets, &c., quality being a self-evident feature, the com- 
pany only selling the best that money can buy. 

The exhibit of the Anglo-American Motor Car Co., Ltd., 
who make a speciality of Baker motor vehicles, contains 
among many interesting features, samples of electrical run- 
abouts, Imperials, Stanhopes, Victorias, broughams, delivery 
vans, trucks, &c., ranging in price from 195 guineas to 750 
guineas. The Baker electrical vehicles were described in 
detail in connection with our report on the previous show. 
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The London Electro-Mobile Syndicate have now on view 
three electrical vehleles, comprising a brougham, a Stanhope, 
and a doctor's runabout, fitted with brougham top; the prices 
ranging from £850 to £250. 

The Anti-Vibrator, Ltd., of Croydon, also exhibit one of 
their latest type of electrical carriages, fitted with the patent 
Certus frame, which is claimed to prevent vibration from 
being transmitted, and indirectly to considerably lengthen 
the life of the battery. These carriages are fitted with two 
driving motors and four brakes. The speed control provides 
for three speeds forward, one reverse, and one off position. 


This controller is claimed to be of novel design, and is pro- 


visionally patented. 

With this brief description of the vehicles, we pass on 
to the electrical accessories, in connection with which Messrs. 
Peto & Radford, Ltd., make a comprehensive show, com- 
prising accumulators, volt and ammeters for cell testing, 
terminals, sparking plugs and ignition devices generally. 
We were shown what is claimed to be a novelty, in their 
semi-solid electrolyte accumulator, which appears to be a 
ross between a primary and a secondary cell. Internally 
its consists of two positive plates and between them a nega- 
tive plate in the form of a lead envelope; the so-called semi- 
solid electrolyte, we understand, consists of lead sulphate in 
suspension in an acid solution. The cell is charged as an 
ordinary accumulator, and it is stated that the voltage drops 
to zero after an hour’s discharge. When energy is required, 
а cadmium pellet is dropped into the negative envelope in 
each cell, and a pressure of four volts can then be obtained, 
which ceases on the removal of the cadmium. It is claimed 
that, as & spare accumulator, this will never run down. 
We were also shown а patented terminal protector, for 
accumulator terminals, this consisting of a vulcanite cap 
into which the usual terminal top is embedded. The 
insulated wire passes through the top of the cap and is 
soldered on to the metal terminal inside. 

Mesere. Longstreths, Ltd., exhibit, among a profusion of 
their Lithanode cells, one which is claimed to be absolately 
unspillable; this quality being obtained by the addition cf a 
small compartment to the cell, into which the electrolyte 
spills, and which is provided with & vent for any gas which 
may collect. It is claimed that corrosion at the terminals 
is effectively overcome by the Lithanode patent terminal 
insulator. 

Among others exhibiting this class of goods were the 
Electric Battery Co., of High Holborn, and the N.S. Electric 
Storage Co., who show samples of their solid type cells. 

Turning to magneto-ignition devices, the exhibit of the 
Simms Manufacturing Co. supplies all that one may want in 
this direction. Magnetos of the oscillating sleeve type, 
rotary armature and rotary sleeve types for petrol motors 
having from one to four cylinders, and for oil or gas engines, 
are here to be found. The company also exhibit many 
petrol motors, samples of the Arbel pressed steel frames, 
and several types of car. 

In view of the inereasing popularity of petrol engine and 
dynamo combinations for lighting private residences, yachts, 
&c., the exhibits of such plants by Mesere. Rose Bros., 
of Gainsborough ; Messrs. J. Taylor & Sons, York Road; 
the Albion Motor Oar Co. ; the Begbie Manufacturing Cc., 
Ltd.; and the Simms Manufacturing Co., are of considerable 
interest. 

In connection with the petrol motor-car exhibits it was 
noticeable that with but few exceptions a uniform disposition 
of the mechanism has been arrived at. 

Among those who show any marked divergence, may be 
mentioned the Arrol-Johnston motor-cars, in which a two- 
cylinder engiue of the balanced type is employed, each 
cylinder being provided with two pistons which are forced 
apart by the explosion of the gases between them. These 
pistons are connected by means of double-ended levers and 
connecting rods to the crankshaft placed immediately below 
the cylinders. We noted that the engine was pro- 
vided with a rotary armature magneto for ignition 
purposes, and with forced lubrication. The car was fitted 
with many other improvements, not always found on these 
vehicles. | 

The cars of the Lanchester Engine Co., Birmingham, and 
of Messrs. Wilson & Pilcher, Ltd., Westminster, have engines 
of the double-ended tyre, i.e., with the cylinders arranged on 
opposite sides of the crankshaft, 


A feature which was noticeable in connection with the 
Petrol Car exhibits as a whole, was the attention which is 
now being bestowed on the small “ Runabout” type, ranging 
in price from £80 to £120. 

On the whole it is probable that the Miesse Steam Car 
combined more interesting features than any other exhibit. 
In this car, steam is generated ina flash boiler, paraffin fired, 
the working pressu e being from 300 to 1,200 lbs. per 
Bq. in., according to the amount of power required. 

The steam is utilised in a little horizontal single-acting 
three-cylinder engine, having mushroom type valves, the 
inlet being above and the exhaust below the cylinders. 

No change speed gear is fitted, speed regulation being ob- 
tained by varying the water supply to the flash boiler, and 
consequently the steam pressure. It is claimed that this 
car uses cheap paraffin, and at the same time can operate 
over much greater distances, and owing to its flexibility in 
power, over more awkward roads than a petrol vehicle. 

This year has also witnessed an influx of heavy vehicles 
and launches. Of the former the petrol-paraffin moter 


- "busees, and lorries of Milnes-Daimler make, the Thorney- 


croft, Straker and Coulthard steam wagons, the Caravan 
Restaurant Co.'s exhibit, and the minature traction engines 
of Меввге, Wallis & Steevens, Ltd., and Messrs, Tasker and 
Sons, are noteworthy examples. In the launch section are 
to be found both steam and petrol-driven launches—the 
principal exhibitors being Messrs. Simpson, Strickland and 
Co., of Dartmouth; Messrs, J. I. Thorneycroft & Co, 
Chiswick, and J. E. Hutton, Ltd. 

Although open to the public some days previously, the 
exhibition was not officially opened till Saturday last, when 


8n inaugural luncheon was held, presided over by the Hon. 


J. Scott Montague, M.P., vice-president of the Automobile 
Club of Great Britain and Ireland. Speeches were delivered 
by Lord Stanley, Postmaster-General; Мг. F. R. Simms, 
Sir John Macdonald, Colonel Saunderson, and others. 

The Exhibition remains open,until l'ebruary 24th. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Electricity in Mines and Electric Coal Cutters. 


I am: pleased to be able to record that we can run our coal 
cutters with satisfaction. Our machines have the disc-cutting 
wheel for Longwall cutting, and are at present cutting in very 
hard stone. In some cases the cutting wheel is apt to climb 
up the face, but that depends upon the position of the machine 
and the cutters in use, and is no fault of the electric motor ; 
а compressed air machine has just the same troubles to deal 
with, and I am certain that a 26-H. P. motor is every bit as 
good for coal cutting as a 26-H.P. compressed air machine, 
ond we cannot blame the electric motor because the wheel 
rises in the face and goes to port or starboard, as the letter of 
Mr. L. E. Wood suggests in your last issue. So long as the 
electric motor runs with satisfaction and gives the horse- 
power it is made for, and drives the machine, it depends 
on the management of the driver and road layer for success 


- jn cutting. 


It is best to have the cutting wheel working 8 or 4 in. 
from the floor on account of it being apt to take the cuttings 
back into the face and choke itself. This can be avoided 
to a great extent by having a man behind the machine who 
understands his work, and who is not afraid to use a shovel 
to help to keep the wheel clear. Now in respect to 
changing the coal-cutter armatures, a day is quite little 
enough, because attention should be paid to all other parts 
of the motor, and to faults if any should have developed. 

But, of course, if armatures have to be changed once or 
twice a week, it is a big item. Now, for myself I should 
grumble if I had to change my armatures under less than 
eight or ten months’ running. I have my motors protected 
by suitable fuses, which does not allow them to exceed their 
safe working limit. When the armature coils keep · on 
burning out 19 times out of 20, it is through overload. 
Sometimes armatures will go wrong through vibration, bat in 
my case it has been very rare; I also make a practice never 
to change an armature in the mine, If any of the commu- 
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tators require turning up, I have the motor box complete 
hoisted out of the frame of the machine, placed on a trolley, 
and sent to the surface. The frame of our motor is cast in 
one piece. 

To take out our armatures, we take the panel off the back 
of the motor box, raise the armature shaft at that end and 
put a small wooden roller under it. Then we go to the front 
and take hold of the shaft, and lift, at the same time gently 
drawing the armature to the front, where we can take hold of 
it and lift it straight up. We never slide our 
armatures along the pole-pieces in doing this, because 
the wooden roller is made to keep the armature the 
same distance away from the pole-pieces as the bearing, and 
it rolls along the motor-box bottom, at the same time keeping 
it clear of the pole-pieces, and I can say with truth that we 
have taken armatures out, and put them in without a 
scratch. 

But the main tbing to remember is to keep all electrical 
machinery clean; I have rules printed for our coal cutter 
drivers to work to. Every morning they have to take the cover 
off the front of the motor box, which is not a five minutes’ 
job. Then wipe the commutator brushes, brush springs, &c., 
and every week end blow all dust out of the armatures with 
& pair of bellows, and wipe all clean. 

I do not believe in allowing my motors to run like some 
I have seen with a great deal of copper and coal dust, oil, 
&c., inside the motor box. Nobody can expect an electrical 
coal cutter to work satisfactorily under those conditions. 
Another point to observe is to allow the machine to start on 
as light a load as possible. Our drivers, before stopping 
their machine, lift the catch up, and prevent it from pulling 
along the face and into the cut, во that when they start the 
machine again it is not right into the cut which, 
means à much lighter load. I may say that we do not 
cut in soft coal, but very hard stone, and we are not doing 
badly. i 

I am rather surprised at the letter of Mr. L. E. Wood in 
your last issue in reference to the Diamond coal cutter, 
because I do not think there are many more firms who have 
made such extensive experiments in this branch of the trade, 
and with more satisfaction than the makers of the Diamond 
coal-cutter, although our machines are not of that make. I 
also think we have not much to fear from compressed air, 
because electricity is a cheap motive power compared to 
some. For one thing, the cables do not require the fixing 
that compressed air pipes do, and everything requires less 
space, which is a great item in mining work. Of course, I 
know that compressed air increases the ventilation, but still 
it will not provide light to work by, and the same cables do 
both for power and light, and take less room in a shaft than 
pipes, and are not so heavy. Ido not think we have much 
to fear in that direction, because owners and managers are 
becoming aware of the advantage and cheapness obtained by 
employing electricity. | 

In our colliery we are going to install another coal-cutting 
machine, and 1 do not fear its arrival, because it will mean 
a greater output of coal and more work for hands, 

and a cheapened output (so I say, let em all come). 

We also have some of the machinery here for installing 

electric winding in place of steam, and I am pleased to 

say, it is both large and powerful; so our firm must 

вее their way clear in this undertaking to save money. 

Hoping that you will excuse thia long letter. 

John Bentham, 

| Electrical Engineer. 

New Sharlston Collieries, 

Near Normanton. 

February 18th, 1904. 


As в regular reader of your excellent paper, and being an 
electrical engineer to a colliery company in the Midlands, I 
was interested to read your correspondent's letter on 
* Electricity in Mines" in your issue of January 29th. 
Having an extensive electrical plant, including six Long wall 
disc machines, also & ** Jeffrey " heading machine, I should 


like to say а little on the use of these machines in mining 


operations. | 
Referring to your correspondent's letter, I am at a loss to 


. understand why the “ Jeffrey" machine should be on the 


ecrap heap. І have had one of these machines at work for 
the past two years, and perhaps it would not be out of place 
to give some details ав to the performance of the machine. 

For 12 months this machine has been at work in a coal 
heading in a hard coal seam. The heading was 30 ft. wide, 
the seam being 5 ft. 6 in., witha dip of 1 in 9 ft. The coal 
was much too hard for hand-holing, and the roof bad. 

Tbe machine holes 6 ft. under and 8 ft. 6 in. on. The 
average time taken to cut across the heading, including 
getting the machine, shifting and resetting timber, &c., was 
44 hours with two men at the machine, representing 
180 sq. ft. of coal holed. The average time taken by one 
man to hole a stint in the same place 4 ft. on and 8 ft. 
under was eight hours ; so that the above results show what 
can be done with the machine when properly used. 

During the whole time I had no trouble with the machine 
except а starting switch broken by a fall, neither did I 
experience any trouble through the machine lifting, as men- 
tioned by your correspondent, and I am inclined to think it 
would not occur if the machine, was properly used. 

With respect to the disc machines, I experienced the 
difficulty with the machine “ climbing " up the face. After 
several experiments, I found this was due to the machine not 
being level, and also to the shape of the cutters in the 
wheel. I then had a special set of cutters made, and although 
the machines are at work almost night and day, I have not 
had the least trouble in this respect for over 12 months. 

The machines I have, are at work in various seams, and 
each has 6-ft. wheels, holing 5 ft. 6 in. under, and I do not 
see why the wheels cannot be prevented from climbing in any 
уе where the conditions are at all favourable for machine 

oling. 

With regard to removing the armatures and pinions, I 
should say that the cost of repairs to a number of machines 
for 12 months would make no small item if carried out, by 
your correspondent. 

The armatures, &c., belonging to the machines I have are 
much heavier and more difficult to remove than those belong- 
ing to the Diamond machines, which I consider are among 
the best for repairs, and to remove an armature, replace two 
field coils, and put the machine together again takes from 
three to four hours at.the outside, and I have had an arma- 
ture alone brought from the surface, the old one taken out 
and replaced, and the machine got to work again in less than 
14 hours. I do not find it necessary to waste any time in 
removing pinions ; I simply keep a pinion on each armature, 
and consequently save the time, of taking off and fitting 
on, &c. 

In removing the armatures, which with some, results in 
more damage being done to the armature than the cause of 
it being removed, I lay a thin sheet of vulcanite along the 
bottom of the pole-pieces and have plenty of bags ready to 
rest it on as soon as it is clear of the frames, and in this way 
it is possible to remove the armatures without the slightest 
damage, and if your correspondent would get a piece of pipe 
large enough to fit on the end of the armature shaft of 
sufficient length for two men to hold, he will find the arma- 
tures can be lifted out clear of the frames without any trouble. 

The trouble which your correspondent experiences with the 
connections between the field coils can easily be overcome 
with a little brains properly applied, by bringing the ends of 
the coils to the commutator end of the motor, the cross con- 
nections passing under the commutator where there is plenty 
of room. 

To do this I have fitted some suitable terminals mounted 
on slate bases inside the bottom half of the case enclosing the 
commutator, and by this means the whole of the connections 
are easily accessible on removing the cover over the commu- 
tator. | 

There is, no doubt, a splendid field for electricity in 
mining operations, and I consider, from practical experience, 
that it is the ideal power; but, at the same time, the men 
in the field must not let the grass grow under their feet. 
Some of the machines, no doubt, could be improved, but I 
do not see that split cases for the motors would be any 
improvement. My experience is, that there is most room 
for improvement in the switch-gear in electric coal- cutting 
machines. 

In conclusion, I hope the remarks I have made will be of 
some little assistance to your correspondent, who, with a 
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little more experience, will be able to overcome at least some 
of the existing troubles with electricity in mines. 


W. Smith, Engineer. 


Sutton Colliery, Sutton-in-Ashfield, 
February 15th, 1904. 


Hydraulic Tests for Lead-Covered Cables. 


Our attention has been called to the paragraph in your 
issue of 22nd ult., relating to our patent hydraulic teste for 
lead-covered cables. In your paragraph you state that 
Messrs. Siemens apply the hydraulic test to their submarine 
gutta-percha cable, and you have juxtaposed the statement 
in such a way as to lead to the inference that there is no 
novelty in our process. Practical experiments, however, 
have indicated to us that there is a great difference between 


the testing of gutta- percha cables and lead-covered cables. It 


has been conclusively proved by us that quite а moderate 
pressure—say, 100 lbs. per sq. in.—will detect incipient 
flaws in the lead covering which are not detected by the 
ordinary tank methods of testing; whilst it is also well 
known that such pressures are, in the case of gutta-percha- 
covered cables, of little or no use. 

Tt is quite possible that this arises from the fact that in 
the case of gutta-percha-covered cables the covering is in 
itself a semi-fluid or plastic covering only capable of very 
slight compression, and any pressure applied therefore tends 
to close faults, and the only real use of such a test is to dis- 
cover the presence of air bubbles in the covering, to do which 
the pressure required must be equal to the deep-sea pressure 
to which they will be eventually submitted. 


In the case of lead-covered cables, compared to the pres- | 


sure applied, the lead covering is a rigid envelope, inside of 
which there is à certain amount of spare space, and a pres- 
sure of, say, 100 lbs. per sq. in. is quite capable of forcing 
water through incipient faults in the lead envelope, and thus 
enabling such to be detected. | 

The fact that no other manufacturers have carried out 
experiments, or realised what an important step in lead- 
covered cable testing i8 thus achieved, is, we think, one of the 
. strongest argumenta in favour of its novelty. 


i W. T. Glover & Co., Ltd. 
Trafford Park, February 15th, 1904. 


— —À— — 


Dudley Tramways. 


I notice the paragraph from your local correspondent on 
the series of mishaps lately recorded by the police, and am 
surprised to find no mention of what will one day be a 
serious matter for the company running these cars. If your 
correspondent will make one or two trips on a real wet day 
(and now’s the time) on any of the cars running from 
Dudley to Brierley Hill, he will probably discover that it is 
not wise to touch metal work in any part of the car, unless, 
of course, being, as I take it he is, an electrical man, he is 
not easily shocked. | 

I never get on to one of these cars now unless I havea 
pair of rubber shoes with me, and two tobacco pouches, as I 
have on more than one occasion received severe shocks. 
The last time this happened (about three weeks ago) I was 
passing the trolley pole, and was misguided enough to place 
the palm of my hand on the iron upright, one foot at the 
same time touching the baseplate, and I received а shock 
which left me without feeling in my forearm and fingers for 
nearly ап hour. А friend who was with me at the time, 
happened at the same moment to put his hand on the top 
rail at the side of the car, and he also found things lively. 
Two years ago I got hold of the brass upright on the step 
of a car outside the station hotel at Dudley just as а car was 
Starting, and the shock I received then threw me clean off 
my feet, Iam sure you will agree this is not a satisfactory 
state of affairs even for people in good health, and goodness 
knows what it might mean to an invalid or to a woman in 
an interesting condition. 

There is а very curious notice posted inside these cars as 
to the company's liability for damages, and, perhaps, your 
correspondent can send you a copy of it so that your readers 
may become aware of the conditions under which they are 
carried on these electrificable vehicles, 


Whilst on the subject, I should like to mention another 
оу as far as I know all their own. They are 
eated by the motors so that the seats immediately over the 
motors are sometimes 80 hot that you cannot sit on them. 
Perhaps this is the latest thing in car heating ; but I don't 
think it can be claimed as an American invention, although 
I know they are great on these small comforts. 


F. A. Yerbury. 


— — 


Faraday House Appointments. 


If I may join in the discussion from the point of view of 
the assistant in a station, on whom much of the training of 
the third year student of necessity devolves, may I criticise 
in good part the theoretical training given by Faraday 
House ? - 

It does not appear to me to be satisfactory to take a 
student from an ordinary good school, even granted that he 
bas a taste for scientific work, and endeavour to teach him 
the science of electrical engineering in 12 months. Faraday 
House pupils come into a station with a half-assimilated 
mass of text-book theory and some little knowledge of 
fitting shops. Their business knowledge is ni. We do our 
best for them, but are unable from stress of work to do 
much to teach them how to use and adapt their theory for 
working conditions. | 

I think that it isa great pity that Faraday House does 
not do more for its second and third year students than it 
appearsto do. If it is not possible to devote a longer time to 
training in the schoole, then at least а system of correspond- 
ence classes could be devised во as to keep the student up to 
his work, and show him how to use that theory which he 
obtained in his first year to the greatest possible advantage. 

If this or something equivalent could be done, it would 


_ certainly help and encourage the students, and give some 


definite lines along which they could extend their technical 


knowledge to their present and future profit. 
К Н. L. M. 
February 15th, 1904. 


With regard to the controversy concerning Faraday House 
appointments, which has appeared in the columns of the 
ELECTRICAL REviEW, may I, as an unfortunate individual 
who has not been favoured with the Faraday House course, 
but one of those fortunates whose training has not consisted 
of “ being dragged through a two years’ course at a pro- 
vincial central station,” tender a few remarks. 

I have come in contact with Faradians both in the central 
station and the manufacturing business, but never before 
have I heard one of their number utter such statements as 
those made by “Old Faradian." I always look upon 
Faradians as a brotherhood, very much akin to Freemasons, 
and should a vacancy occur under an old Faradian, woe 
betide a non-Faradian (no matter if he is the better man) who 
applies for the position if one of the band” is amongst the 
applicants. 

As “R. W. R.“ remarks, “Old Faradian" appears to think 
that Faradians should always be given the preference ; but 
he must bear in mind that there are just as proficient 
engineers who have not passed through the portals of Faraday 
House. 

The theoretical man is indispensable, but it is the thorough 
practical man, after all, who has to convert that theory into . 
actual practice, and there is no doubt that an engineer with 
& good practical experience is by far the most capable man 
to hold the position ав chief of а central station. 

“J.T. T." seems to have gone rather away from the 
point when he mentions manufacturing firms, as Old 
Faradian " more particularly emphasises central stations; 
and, from my own experience, the salaries paid in stations 
are decidedly lower than those paid in the manufacturing 


business. 
R. S. 


[This correspondence is now closed.—Ebps. E. R.] 


Explosion of Enclosed Arc Lamps. 


Referring to your correspondence under the above head- 
ing in the last number of the ELecrricaL REvIEW, it may 
be of interest to know that for several years past all enclosed 
arc lamps supplied by the British Thomson-Houston Co., 


2 —— See o 07 7 
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Ltd., have been fitted with devices, making it absolutely 
impossible for any trouble to result from sudden expansion - 


of gas in the enclosing globe. We may say that in all our 
experience with enclosed arc lamps, we have never known of a 
case in which the enclosing globe of any of our lamps (either 
the drop frame type or fixed frame type) exploded. 
The British Thomson*Houston Co., Ltd., 
C. L. O. 
Rugby, February 9th, 1904. 


The Collection of Technical Matter for Reference. 
Many of your readers have doubtlessly collected, at one 


time or another, information relating to some plant or work 


on which they happened to be engaged, with a view to keeping 
it for future reference. Such information generally possesses 
a peculiar value of its own, and helps to clear up difficulties 
that may arise at some future time. In fact, without some 
reference of this kind, it is hardly fair to expect that full ad- 
vantage can be taken of past experience, which should guide 
the policy to be adopted in the future. However, the build- 
ing up of such a collection of information presents many 
difficulties, Such publications as Science Abstracts, and the 
journals of the proceedings of the technical institutes (minus 
some of the elongated discussions) are very useful, but, ob- 
viously each individual requires, in addition to them, such a 
reference that meets the peculiar wants of his own case. In 
this direction some ef your readers must have been toa great 
extent successful; by placing their experience at the disposal 
of others they would serve a very. useful purpose. 


J. T. M. 


Radium : A Guess, 


Here is a bit of speculation in regard to radium, and those 
of ita kidney, and other atoms :— 


Is it possible to conceive of its acting as or in some way 


like a lens, concentrating and focussing within and 
about itself some unknown rays, or otherwise uninter- 
rupted, or only partly interrupted, rays, and so setting up 
within and about itself, as an atom, a little inferno ? ' 


J. C. R. 


The Bristol Fire. 


In reading the correspondence re the Bristol fire in the 
Review, during the last few weeks, the one thing that 
strikes anyone accustomed to alternating-current work, is 
the failure of several of your correspondents to grasp the 
detaila of the subject under discussion. Ав an instance, one 
correspondent suggests that automatic stop gears should be 
fitted to every engine, his idea evidently being that by this 


means the plant could have been shut down so rapidly as to 


prevent, or, at least, minimise the damage doné. This idea 
would have been perfectly correct for all direct-current work, 
but is practically useless when applied to alternating-current 
stations, more especially to a station fitted up as Bristol was, 
where not only were their several alternators running in 
parallel, but also in parallel with the plant at the Avonbank 
station. Therefore, immediately your correspondent 
“ pressed the button, all he would do would be to cause 
the generator to become a motor, and, probably, get out of 
phase with the rest of the plant, and thus short-circuit all 
the current delivered to the bus-bars through the armature 
of the generator which he had attempted to shut down. 

It sounds so easy to say, Press the button, and shut her 
down," but in а case like this it would have been, “ Press 


- the button, and burn up the generator," and instead of the 


fire being confined to a few panels of the switchboard, 
practically the whole of the station would have been burnt 
out, because once he had pressed the button, and the 
machine had got out of phase, he would have found it 
nearly impossible to get the switch out again, and had he 
shut tbe whole of his plant down there was still the current 
coming from the Avonbank Station to be reckoned with, and 
these would have been practically running on а short 
through the armatures of the generators, which they had 
attempted to shut down by means of pressing the button. 
I should not have troubled to write this letter, pointing out 
what would most probably occur in the above circumstances, 
only that the correspondence upon this subject is being 


with a view to a drill being tested. 


most eagerly read by juniors anxious to know how to act in 
cases of emergency, and the letter on emergency stop-gear 
was likely to give them a wrong impression. 
G. Treubath. 

Bramley, near Leeds. | 


Electric Rock Drills. 


In your last issue I notice a letter from Mr. Gibson with 
reference to electrical drills, Being interested in a slate. 
quarry where 3-phase current is about to be installed, I 

ould like to hear this gentleman’s views on the subject, 


Idris. 


THE FIRE AT THE CHICAGO THEATRE. 


Tue Iroquois Theatre fire has been reported upon by Mr. 
F. J. T. Stewart, of the Chicago Underwriters’ Association, 
and it appears in full in the January issue of Insurance 
Engineering, which has just come to hand. Although the 
real origin of the fire was electrical, the unfinished condition 
of the building, together with the highly combustible 
scenery of the spectacle, are shown to have combined a 
remarkable number of unfortunate circumstances, most of 
which contributed liberally to augment the disaster. These 
circumstances Mr. Stewart summarises as follows, and we 
commend them to the careful study of all who are concerned 
in the protection of public buildings, however fireproof they 
may be as mere structures. Nos. 1, 2, 4, 10 and 11 are of 
direct interest ; but we print the whole of the pointe because 
the great attention that the matter has attracted renders it 
desirable that the entire story of negligence and error, 
authoritatively told, should be placed on record :— 

1. Eight electric arc lamps on stage used for “ flood” and spot 
lighte and not entirely enclosed. It is also claimed that the metal 
casings of these lights could be sufficiently heated in operating to 
ignite combustible material if in contact with them. 

2. Practically no fire protection on stage or elsewhere on premises. 

3. It is claimed that considerable time was wasted trying to extin- 
guish the incipient fire on hanging curtain by the use of dry powder | 
chemical extinguishers (so called). The only fire apparatus on the 
stage consisted of six tubes of this dry powder. 


4. No fire-alarm apparatus on premises. 
Б. It is estimated that the fire had been burning fully ten minutes 


before any alarm reached the city fire department. 


6. The asbestos curtain was inoperative; probable cause was ob- 
struction by the proscenium light board hinged on wall and gaid 
to have been ewung out under north end *f curtain at time of fire. 
Curtain temporarily mounted on wooden sheaves. 

7. Proper controllers for ventilators unfinished, and the ventilators 
chanced to be in the most unfavourable condition at time of fire, 
vents over stage being closed, those over auditorium open, and 
exterior door from stage floor immediately opened. 

8. Exits were not suitably marked. Door at front end of top 
promenade leading to stairway was locked. Attendants were not 
properly drilled, and apparently only two of the ten alley exits at 
north were opened. Each of these exits had glass-panel doors and 
a pair of swinging iron shutters latched shut. The gallery did not 
have a main entrance and exit of its own. 

9. Itis estimated that approximately 200 persons were standing in 
aisles and passageways, principally in the gallery. 

10, There was no automatic sprinkler system protecting the stage 
and other hazardous portions. . 

11. The electric lights for the auditorium were not under proper 
control for such emergencies, being dependent on the stage control 
for their operation. There was no special illumination of the exits 
by red lights or other indicators. 

12. Opening through proscenium wall from orchestra pit was not 
protected by a fire door. 

13. No employés of city fire department on premises. 

14. Wired glass used in ventilating skylight over stage, in place 
of thin glass with wire screen above. 

15. All ushers and other employés in auditorium deserted their 
poste at time of fire; in fact, they had no instructions as to what 
they should do at such а time. 

16. The superior character of the building construction apparently 
created over-confidence, which caused the absolute necessity ior 

roper fire protection and ordinary precautions to be overlooked. 

e inflammable contenta of the fireproof building, without proper 
gub-division, are scarcely any safer as regards destruction by fire than 
if they were contained in a building of ordinary construction. 


rA — . ͤ €( 
е 


Electrical Imports in е Transvaal.—The value of 
the electrical cables, wires, and fittings imported into the Transvaal 
during the ten months ending with October last, is returned at 
£58,000, as compared with only 436,000 in the first ten months of 


1902. 
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OUR LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ge., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


— 


„ FovcAULT writes:—(1) "In proceeding for a provisional order, 
‘on or before December 21st the promoters must lodge a memorial 
with the Board of Trade.’ What is the effect if this be not done 
to the time stated? Does it render void previous proceedings with 
regard to the order, such as advertising, &c., so that these proceed- 
ings must be undertaken anew ? i 

(2) “‘Objectors to an application for a provisional order must 
bring their objections before the Board of Trade on or before 
January 15th next ensuing.’ What would be the result of objectors 
omitting this ? 

(3) “ Is there any place at which one may inspect copies of adver- 
tisement of the intention of a company, or person, to apply for a 
provisional order.“ А 

„ With regard to (1), so far as can be gathered from the Elec- 
tric Lighting Acts, and rules made thereunder, any applicant for a 
provisional order must implicitly carry out the rules and regula- 
tions which are made by the Board of Trade. The Electric Light- 
ing Act of 1882 provides (in effect) that the Board of Trade may 
from time to time by provisional order authorise . . . . any 
company or person to supply electricity, subject to certain pro- 
visions. One of these requires that no provisional order shall 
authorise the supply of electricity by any person, unless notice of 
the application is published by advertisement in such manner, and 
including such particulars, as the Board of Trade may from time to 
time direct or approve. It is further provided that a provisional 
order shall not be granted by the Board until after the expiration 
of a period of three months from the date of the firat publication 
of such advertisement, nor until opportunity has been given to all 
parties interested to- make representations or objections to the 
Board of Trade with reference to the application. 

If, in accordance with the power во conferred, the Board of Trade 
think it right to fix any particular day, it would seem that that day 
must be regarded as fixed by statute, and that in default of notice 
being given the subsequent issue of advertisements, &c., is of no 
use, At anv rate, there is nothing in the rules made by the Board 
of Trade under the Electric Lighting Acts, 1882 to 1890, which 
provides for the contingency of an omission to give notice on the 
proper day. 

With regard to (2), it appearsfrom Rule 14 of the Board of Trade 
rules that objections must be lodged before January 15th. There 
is nothing in the rules which provides for any exception to this 
provision. 

With regard to (3), Rule 13 of the Board of Trade rules provides 
as follows :—Applicante for a licence or provisional order must pro- 
ceed as follows, subject in the case of а licence to the application 
having been entertained by the Board of Trade: They must pub- 
lish notice by advertisement of their application, or in the case of а 
provisional order, of their intended application, and every such 
advertisement must contain the following particulars :— 

1. The objects of the application. 

2. The address and description of the applicant. 

3. A description of the proposed area of supply. . . . . 

6. The address of an office in London, and another otlice within 
the proposed area of supply, at which printed copies of the draft 
licence or order when applied for, and of the licence or order when 
made, can be obtained at a price of not more than 18. each. 

This seems to answer the question put by Foucault.“ It might 
be added that a copy of the Board of Trade rules can be obtained 
from Messrs. Eyre & Spottiswoode for a few pence. 


THE WELDING OF ALUMINIUM. 


Ат the meeting of the Faraday Society on Tuesday, February 2nd, 
Mr. Jonas read an abatract of a paper by Mr. S. О. CowPrEn-COLES, 
entitled Notes on the Welding of Aluminium." The author com- 
menced his paper by stating that soldered aluminium joints have 
proved unsatisfactory, аз they will not stand the test of time, 
because galvanic action takes place between the aluminium and 
solder. One of the chief difficulties encountered in soldering 
aluminium other than the formation of oxide, is that a few degrees 
below its welding point it passes into a pasty or brittle state, and, 
being a very good conductor of heat, the solder very rapidly cools 
and freezes before it has time to flow sufficiently. Ile then pre- 
ceeded to describe Dick's machine for welding aluminium by the 
removal of the oxide mechanically, combined with pressure. 
Reference was also made to Heraeus's process of welding alumi- 
nium, which consists in heating the aluminium in a reducing atmo- 
sphere until it reaches the pasty stage, when the joint is made by 
kneading and hammering. Emmé's process, which is somewhat 
similar, consists in heating the aluminium up to 600° C., and weld- 
ing by hammering. The electric welding of aluminium has not 
proved commercially successful. A description was given of 
Schmidt's electric welding apparatus, which consists of а carbon 
stick, which is used in much the same way as a soldering iron, by 
being moved over the portion to be welded to remove the oxide, 


the alufhinium forming one electrode, the carbon stick the other 
electrode. Jones's machine for welding aluminium tubes was also 
illustrated; a strip of aluminium is wrapped round a mandrel, and 
the joints are fxed together by passing & low tension current 
through the portions to be welded. The avthor then went on to 
describe his own process, which requires no flux or solder, and does 
not necessitate the hammering of the joint when in the pasty state, 
the process being especially suitable for wire, rods, and tubes. The 
machine employed is fitted with clamping screws which are con- 
trolled by levere. The aluminium is heated by a benzine lamp, and 
when raised to the point of fusion, pressure is applied to the levers, 
which causes the aluminium to be welded, to unite, a ring of metal 
being squeezed ont. This ring, which is largely composed of oxide, 


. acta as an insulating and supporting collar, the molten metal being 


retained within it. Water is then projected on to the joint by 


turning a handle, at the same time a screen is moved in front of 


the flame. The rod is then removed, and when the collar is filed 
off the joint will be found to be as strong as the rest of the metal. 
A table was given showing the tensile strength of 12 consecutive 
welds; in all the tests the specimen broke at some distance from 
the weld, and in no case did it actually break through the weld. 
Illustrations were given demonstrating how molten aluminium can 
be encased in а shell of aluminium oxide. | 

Та the course of the discussion, Mr. BLouNT said when drawn 
wires were welded, it was essential that the joint be drawn or worked 
in some way, otherwise, being cast metal, it would be weaker than 
the rest of the wire. 

Mr. E. KiLBURN Scorr said that the important point to remember 
was the value of the hard outer skin of the metal. If aluminium 
wires were used for transmission of electricity, uniformity of sec- 
tion was unimportant, and the blob at the weld need not be removed. 
But otherwise, e 9, if used as trolley wires, it would be necessary 
to harden the joint in some way; this might be done by burnishing 
with agate. 

The Presiprent (Dr. J. W. Swan, F. R. S.) said that the apparatus 
showed a thorough appreciation of the conditions necessary to effect 
a weld, and in dealing with the film’of oxide во as to hold together 
the molten metal, 16 made a virtne of a vice. 

Mr. Jonas, in his reply, drew attention to the tests of tensile 
strengths of jointed rods given in the paper. In reply to Mr. 
Blount, the joints proved to be the strongest part of the rods. The 
quenching was an essential feature of the process, and one which 
distinguished it from all others, the process being primarily a fusion 
process. 


LEGAL. 


MAYOR ARD CORPORATION OF BSwANSEA v. THE SwANSEA IMPROVE- 
| MENT AND Tramway Co. 


In the Chancery Division of the High Court of Justice on 9th inst., 
Mr. Justice Buckley bad before him this case, by which the plaintiffs 
claimed & declaration that upon the true construction of the Tram- 
way Act, 1870, and the Swansea Tramway Act of 1882, the plaintiffs 
were entitled, if by special resolution passed in accordance with the 
provisions of the 43rd section of the Tramways Act, 1870, they 
decide within six months from February 28th, 1906, that being the 
date of the expiration of 21 years from the completion of such 
tramways authorised by the Act of 1882 as had, in fact, been con- 
structed, and within six months after the expiration of every 
subsequent period of seven years, the approval of the Board of 
Trade having been obtained, to require the defendant company to 
sell, and the defendant company were thereupon bound to tell to 
the plaintiffs the whole of the tramway undertaking within the 
borough of Swansea. They also asked for a declaration 
that, upon such purchase being made, the defendant company 
were not entitled to have any lease granted to them by 
the plaintiffs of the purchased property, or any part thereof. 
Plaintiffs’ contention was that by virtue of the Tramways 
Act of 1870, they were entitled upon givirg the proper notices to 
take over the tramways constructed after the expiration of 21 years 
from their construction. The defence was that the Board of 
Trade had properly refused to sanction the purchase, as the time 
was not yet ripe, and the defendants claimed the right to oppose 
sanction being given by the Board of Trade. 

Mr. Warrington, К.О, and Mr. R. J. Parker appeared for 
plaintiffe, and Mr. Balfour Browne, K. C., Mr. Haldane, K. C., Mr. 
Buckmaster, K C., and Mr. P. Wheeler for the defendants. 

The matter having been argued at lengtb, his Lordship gave 
judgment on Wednesday, February 10th. 

His LonpbsnH1iP said in this case plaintiffs asked the Court to 
declare what were the rights, as between plaintiffs and defendants, 
in an uncertain future—namely, in the event of ithe plaintiffs avail- 
ing themselves of a statutory option to purchase defendants’ tram- 
ways. The defendants concurred in asking the Court to say what 
those rights were. The question depended upon the construction 
of a certain Act of Parliament. But for the request on the part of 
the defendants heshould have felt considerable doubt as to whether 
he could thus prematurely declarewhat the rights would be in a 
future event, but it seemed the oefendants also wanted to know his 
view as to the construction of the Act of Parliament, and he bad no 
objection to expressing it, leaving the question open as to whether 
the declaration he now made would be binding if a future event 
should hereafter happen as between the parties, who at that time 
were interested in the question to be determined. The facts were 
these:—In 1882 the defendants held three statutory rights for 
making tramways, and had made, in whole or in part, tramways 


Vol 64. No. 1,869, Fesnvanr 19,1901] THE) ELECTRICAL REVIEW. 


293 


under those several authorities. They were resp»'tively of date 
July 16th, 1874, July 4th, 1878, and August lltb, 1879. In each 
case Part 3 of the Tramways Act, 1879, in which Section 43 was 
included, applied, and the result was that, at certain intervals, the 
first of which was 21 years from each of those three respective dates, 
and subsequently at intervals of seven years, the plaintiffs had 
statutory rights, if they were so minded, to buy those three 
respective tramways of the defendants. The earliest dates at which 
those several options would arise were 1895, 1899 and 1900. In 
that state of facta, in 1882 was passed the Act which he 
had to construc. The three systems of 1874, 1878 and 1879 were 
sets of tramways in Swansea, communicating one with the other 
except that one small portion of the earliest set of tramways was 
detached. The tramways authorised by the Act of 1882 effected 
certain connections between the previoua existing tramways—a sort 
of semi-ciroular route forming connections between some parts of 
the previous system. The Act of 1882 contained Sec. 35 upon 
which the question to be determined arose. The Act incorporated 
two and three of the Tramways Act, 1870, and thus included 
43 of the Act of 1870, and by Sec. 3 it detined the tfamways as 
meaning the tramways of 1882. He therefore had to read the Act of 
1882 as if it contained Section 43 of the Act of 1870, and contained 
also Section 35 of the Act of 1882. Sec:ion 35 created in the 
plaintiffs a new right of purchase altogetherin the tramways. The 
plaintiffs sought to say that a new statutory option to purchase all 
four sets of tramways as forming one amalgamat d undertaking hsd 
become vested in them. He was unable to arrive at any such con- 
clusion. He did not tbiok the section had any such effect. Section 
35 of 1882 was not affirmative but negative. I: proceeded on 
the footing that there being already by virtue of Section 43 
of the Act of 1870 a right to purchase at various 
dates to be ascertained in the way he had mentioned, 
the Corporation should not purchase except in the way mentioned 
in Section 35. It was wholly negative and in no way affirmative. 
It was addressed to two sets of facts—the first where the lease of the 
tramways or some part of them had heen granted by the Corporation 
to the company, in which case during the existence of the lease, the 
Corporation were not to bay the company out unless the company 
agreed; and in the second case where no lease had been granted, 
they were not to buy until the expiration of the 21 years from the com- 
pletion of the tramways. Originally the time was 21 years, not from 
completion, but from authorisation. Asa matter of fact, the tramways 
were completed in 1885. The effect of Section 35 was that until 1906 
the Corporation were not to exercise the statutory power to pur- 
chase, conferred by Section 43 of the Act of 1870. There was no new 
right of purchase at all. It wasa prohibition, restriction, or limita- 
. tion imposed upon the existing right of purchase. The plaintiffs 
had said that if that was eo the result would be very extra- 
ordinary; that if а lease were granted it might postpone the 
right of purchase for several periods of 21 years. So far as 
his Lordship saw, that was so. He did not see anything 
irrational in that state of things which would lead him to 
come to a contrary conclusion. The object might have been 
to keep the whole undertaking in the hands of either the company 
or the Corporation. He agreed that that would have the effect of 
preventing the Corporation from becoming masters of the situation 
or a much longer time, but that was perfectly sensible and perfectly 
intelligible. He thought, therefore, he ought to declare on the 
first point that upon the true construction of Section 35 of the Act 
of 1882 the effect was not to create any new right in the plaintiffs 
to purchase the tramways or any of them, but only to restrict or 
limit the rigbt of purchase existing by virtue of Section 43 of the 
Act of 1870. On the second, or subaiduary point, he must declare 
according to the true construction of Section 34 of the Act of 1882, 
the purchase there mentioned was not as regarded the tramways of 
1882, confined to a purchase, under Section 32 of the Act of 1882, 
but included purchase under Section 43 of the Act of 1870. 
He accordingly made those two declarations. 


— 


ELEOTRIO Tramways CONSTRUCTION AND MAINTENANCE Co. 


Tuis matter came before Mr. Justice Byrne in the Companies’ 
Winding- up Court on Tuesday on the petition of F. H. Barr and 
others. Е 

Mr. WnuisNaY, for the petitioners, said the petition had stood 
over on a previous occasion to allow of amendment. This had been 
done, and the company had now approached his clients with a view 
to the petition again standing over. They had offered petitioners & 
certain sum of money, which it was possible they might be able to 
accept. 

His Logpsurp directed the petition to stand over for a week. 


M'CunLAGH v. Tam PRESIDENT AND PROFESSORS OF QUEEN'S 


COLLEGE, GALWAY, AND OTHERS. 


А casm has lately been occupying the attention of Mr. Justice 
Gibson and & special jury at Duolin, in which plaintiff (an infant) 
sued through his father to recover damages for personal injuries 

d to have been caused to him by the alleged negligence of 
defendants in the use of Róntgen ray spparatus. 


Lrovp's Packing WAREROUSESB, LTD., v. VERITSS, Lro. 


AT the Manchester Assizes on 11th and 12th inst., Mr. Justice Jelf 
heard a great deal of further evidence in this case. The Judge said 
he was afraid it would have to be an adjournment sine die. He 
would do all he could to get it oq again within a reasonable time, 


but the cause list at Liverpool was certainly notalight one. Mr. 
Horridge said he would mention it at Liverpool if necessary. e 
Judge assented. The Manchester Guardian understands that, if time 
cannot be given at Liverpool, the remainder of the evidence and 
arguments of counsel wil) be heard in London. 


Нил, v. Brerish WESTINGHOUSE Co. 


Ат the Salford County Court on 8th inst., plaintiff, a moulder, took 
action against defendants, his former employers, claiming damages 
for injuries. He alleged that while carrying some molten metal by 
the use of an apparatus called "shanke," the latter broke, and he 
received serious injuries. After hearing medical and other evi- 
dence plaintiff was awarded £75 damages. £25 had been paid into 
Court. 


, 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wax виріма Fes. 17TH, 1903, | Wang mme Fes. 167TH, 1904. 


81 528888 


Alexandria .. „ Value £45 Adelaide et Value £72 
Amsterdam .. ИР oe . 506 | эз Teleg. mat. .. 1,08) 
Auckland ee eo ee ee 162 © Alexandria ee ee oe es 
Bombay ee „ ee ee 141 Amsterdam ee ae ee е е 10 
Buenos Ayres. 'Teleg.mat. .. 96 | Auckland ..  .. .. .. 829 
» Teleph. mat. ec 880 | Bangkok ee oe ee ee 28 
Calcutta „„ „„ 842 | Bombay .. „„ “anc -IBI 
Cape Town.. s zs .. 154 Buenos Ayres vs T S 250 
Channel Islands .. 9 Calcutta ws oe . 600 
Durban » ae ee ee 1,201 Cape Town е ғ ee ae ee 48 
y Teleg. mat. ws .. 6,200 | уз Teleg. mat. is 60 
$$ Teleg. plant .. 6,961 Colom ©» 5% . . 717 
Flushing A 2s .. 170 Dur ss ss .. 677 
Gibraltar .. Lu S 10 | - Teleg. mat. И 825 
- Teleg. mat. 805 12 Gibral sa wie T 62 
Havre Mt bs (s 2 50 Hamburg T КР ES 94 
Hong Kong 38 " Teleg. mae. 150 
Inhambane .. es ius ee 10 Hong Kong.. os T ee 976 
La Plata. Teleg. mat... .. 102 Launceston.. T Vx oe 64 
I.yttelton i 3: T 56 1 Leghorn EM Ks А 50 
&dras ee ee ee ee 18 ! Lyttelton ee ee ee 24 
Malta «% ii se 5а 25 Melbourne es 875 60 
Melbourne .. ke vs .. 106 | és Teleg. wire ee 535 
5 Elec. motors .. 457 Otago. . еә Тя „ 119 
Monte Video $e A „ 70 | Perth. Pa 
Otago.. vs xs sė Si 41°; Port Elizabeth 
‚ Perth ex T ‚ө .. 450 | Rockhampton 
Port Elizabeth  .. si ʻi 40 ; Rosario 
Port Said we .. ee 10 | Rotterdam .. T T 
Rio de Janeiro. Teleg. mat.. 225 m 57 tons teleg. wire 
Singapore .. as ss гә 59 St. Helena. Teleg. mat. a 
Sydney ae ee T .. 892 . St. Petersburg.  Teleg cable 
Wellington as sa E" "s 60 and wire .. Ss EN . . 1,388 
Yokohama .. - x . 256 Salonica. Teleg. mat. 25 64 
Sangue “з Pr - a o 
8 re vs аза У 
. m Elec. cables „е ээ 8,559 
| Sydney ee ee ee ee 444 
| Wellington es oe ee os 527 
! Yokohama .. eo ee 225 
Total oe £21,180 . Total ee £14,148 


Foreign Goods Transhipped. 


Durban. Elec. mat. Value £25 Flushing. Elec. mat. .. Value £100 
Gothenburg. Elec.appar. г 29 Fremantle. Elec. machinery.. 2,748 
Trinidad. Teleph. mat. ad 95 


————> 


„. £2,948 


— rane 


Total „ 451 Total as 


— 


Vulcan Speed Indicator. — We have received from 
Messrs. Geipel & Lange, 724, St. Thomas's Street, S. E., particulars 
of an ingenious form of speed indicator, for automobiles, tramcars, 
&c., which it is claimed, offers advantages over apparatus already 
on the market for similar purposes, in respect of lightness, ease of 
fixing and accuracy. It consists of a magneto, driven off one of the 
wheels, and a hot-wire voltmeter connected to the magneto by 
means of a flexible wire, which forms the speed indicator. The 
indicator is of the watch pattern of instrument, 2 in. in diameter 
and 3 oz. in weight; it is preferably fitted on the steering wheel, 
so that it is always immediately under the eye of the driver. The 
dial ie calibrated to indicate from 5 to 45 miles an hour, and as the 
needle is perfectly dead-beat, the speed indications can be read 
under the worst conditions of vibration. It may be added that the 
readingsare equally accurate, whether the vehicle is running back wards 
or forwards. The magneto— weighing 14 lbs. only—is arranged pre- 
ferably for fixing on the steering horn of the front wheel, from which 
it is driven by means of а rubber band passed round a small alumin- 
ium pulley, fixed on the insideof the wheel. The armature con- 
вївїв of iron only, the coils in which the current is generated being 
placed inside the magneto, which ie entirely waterproof. The 
indicator may, of course, be placed in any other position than on 
the steering pillar if desired, while the magneto may be driven 
from one of the hind wheels. The price of the apparatus is £4 158. 
The indicator has been shown in France, at the Paris Salon, and 
also for а short time at the recent Crystal Palace Exhibition, in 
both of which places it attracted considerable attention. 


Forthcoming Book.—Messrs. Crosby Lockwood & Son 
will shortly issue а new book by Mr.Wm. R. Bowker, entitled 
"Dynamo, Motor and Switchboard Circuits. for Electrical Engi- 
neers, Artizans, and City and Guilds Students: A Practical Work 
Dealing with the Subject of Direct, Alternating and Polyphase 
Currents.” 
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Are Lamps at Olympia.—On the occasion of the 
International Wrestling Match between  Hackenschmidt and 
Madrali at Olympia on 29th ult., the Palace Theatre, through 
its enterprising manager, Mr. Charles ‘Morton, gave a piece of 
smart work in arc lamp installation into the hands of the Walsall 
Electrical Co. Mr. Hunt, London manager of the latter company, 
received an order for the installation of 40 1,000-0.P. open-type arc 
lamps at 1 p.m. on Friday, the 29th ult. The lamps were tested, 

d, and sent to London by special goods van on passenger 
train, and were delivered at Olympia the same evening with all the 
cable and electrical sundries required. On arrival of the lamps at 
Olympia, the Palace Theatre staff took them in hand, and under the 
capable management of their chief engineer, Mr. Ison, everything 
was in readinees for the match three hours before the advertised 
time. The lamps were supported оп: а crescent-shaped iron tube, 
which itself was suspended from the roof by five steel wire ropes; 
separate wires were taken to each lamp, the wires being passed 
through insulators attached to the iron tube, and again supported 
in the centre of the span by passing through insulators attached to 
one of the battens, which was lowered for the purpose; the wires were 
then taken to the south gallery and made fast, after which each pair 

assed through a switch and cut-out, and then to the dynamo room. 

e Palace Theatre are to be congratulated on a very smart piece 
of work, and if they were not rewarded with the animated photo of 
the match, they at least had the thanks of thousands of sport-loving 
public for the most efficient lighting of the platform. 


Private Bills in Parliament.—Zaling Corporation 
Bill.—On Friday the Parliamentary agents in charge of the 
Ealing Corporation Bill failed to appear before the Examiner, 
and the Bill was accordingly struck off the list. Amongst 
other things the Bill sought power to alter and repeal various pro- 
visions of the Ealing Electric Lighting Order so as to enable 
brackets, wires and apparatus to buildings; to enable the Corporation 
to supply electric energy to authorised supplying neighbouring 
authorities, and for tramway and light railway purposes, and 
further to enable the Corporation through a contractor to supply 
electric fittings, &c. | 

Standing Orders.—On Friday the Ilford U. D. d. Bill passed the 
Examiner in the House of Commons, and the following in the 
House of Lords:—Lancashire Electric Power, West Riding Tram- 

. ways, and Tyneside Tramways and Tramroads. А 

Petitions.—Petitions have been deposited in the Private Bill 

Office of the House of Lords by the Great Eastern Railway, agsinst 
the Yarmouth Corporation Bill; the Cheshire Lines Committee, 
against the Manchester Corporation Tramways; the Hammersmith 
Borough Council, against the Metropolitan District Railway; the 
L. & N. W. Railway Oo., against the Portmadoc, Beddgelert and 
South Snowdon Railway; by Mr. C. H. B. Hesketh, against the 
Southport and Lytham Tramways; and by the Cheshire Lines Com- 
mittee, against the Stretford U.D.C. Bill. 

A large number of additional petitions have been deposited 
in the House of Commons Bill] Office, including the following 
against Bills of electrical" interest:—Baker Street and 
Waterloo Railway, by the Borough Councils of Paddington, 
Southwark and Marylebone, and the L.C.C.; Charing Cross, 
Easton and Hampstead Railway, by the L. O. C.; the Cheshire 
Electricity and Power Gas Bill, by the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board ; Cheshire Lines 
Committee, Liverpool Corporation, Crewe Corporation, Stockport 
Corporation, Altrincham Gas Oo. and the U.D.C.? of Bowdon and 
Wallasey; the East London and Lower Thames Electric Power 
Bill, by the Essex County County Council, the Great Eastern Rail- 
way Co., Thames Conservancy, London and India Docks, South- 
Eastern & Chatham Railways, the borough councils of Hackney, 
Deptford, Bermondsey, Camberwell and Poplar, and various urban 
district councils, and the South Metropolitan Gas Co.; to the 
Harrow Road and Paddington Tramways, by the Paddington 
Borough Council; to the Leyton Urban District Council 
(Tramways) Bill, by the Great Eastern Railway Co., Lea Bridge 
Gas Co, the Great Eastern London Suburban Tramways 
Co., the Lea Bridge, Leyton and Walthamstow Tramway Co. and 
others ; to the Lincolnshire and Yorkshire Electric Power Bill, by 
the Derbyshire and Nottinghamshire Electric Power Co., the Scar- 
borough Electric Supply Co., the Yorkshire Electric Power Co., the 
Corporations of Lincoln, Bridlington, Beverley, Grimsby and iHar- 
rogate, the U.D. Councils of Spalding, Scunthorpe, Glenford and 
Gainsborough, Oleethorpe and others; to the London, Camberwell 
and Dulwich Tramways, by the Camberwell Borough Council and 
the South Metropolitan Gas Co.; to the L.C.C. Tramways by the 
London, Camberwell and Dulwich Tramways Co., the London and 
Brighton Railway, the L. & N.W. Railway and others; to the 
London United Tramways, by the Surrey County Council, the 
Corporations of Ealing, Kingston and Richmond, and the U. D. Cs. 
of Esher, Slough, Surbiton, East and West Molesey and Acton, the 
Great Western Railway and others; to the London United Tram- 
ways (Railways), by the Hammersmith Borough Council, Barnes 
U.D.C., and the Thames Conservancy; to the Middlesbrough, 
Stockton-on-Tees and Thornaby Tramways, by the Middlesbrough 
Corporation, the North-Eastern Railway and others; to the North 
and South Woolwich Electric Railway, by the Great Eastern Rail- 
way, the Thames Conservancy, South Metropolitan Gas Co., and 
the Woolwich Borough Council; to the North-Western Electricity 
and Power Gas, by the North Staffordshire Railway, the G. W. R., 
London and North-Western Railway and four others; to the Ply- 
mouth Corporation Bill, by the G. W.R. Co.; to the Radcliffe Tramways 
and Improvement, by the Lancashire Electric Power Co., the Lan- 
cashire and Yorkshire Railway Co., Bury Corporation and others; 
to the Swindon Corporafion Bill, by the Gloucester County Council, 
Swindon Gas Co. and two others; to the Torquay Tramways, by the 
Torquay (ias Co. and W. Harvey. 


` Railway No. 1. 


Later reporta show that the following further petitions against 
electrical Bills have been deposited in the Private Bill Office 
of the House of Commons:—East London and Lower Thames 
Electric Power, by the Leyton U. D. C. and Mesers. A. Bruce & Co.; 
the Empire Electric Light and Power Co., the London Electric 
Supply Corporation, East London Waterworks Со, Electric 
Lighting Cos, of London, City Corporation, Metropolitan District 
Railway, Whitechapel and Bow Railway, West Ham Corporation ; 
Swindon Corporation, by Messrs. Rolleston ; Cheshire Electricity 
and Power Gas, by the Altrincham Electric Supply; North 
Staffordshire Railway, by R. J. Tellwright and others; Baker Street 
and Waterloo Reilway, by the Metropolitan Railway Co. and the 
Lambeth Borough Council; Charing Cross, Euston and Hampstead 
Railway, by the Eastern Telegraph Co., Westminster City Council, 
and the Holborn Borough Council ; Cheshire Electricity and Power 
Gas, by the Corporations of Manchester, Chester, Stalybridge, Hyde 
and Dukinfield and amumber of U.D.Cs.; the Harrow Road and Pad- 
dington Tramways, by the L.C.C., Metropolitan Electric Supply Co., 
Gas Light and Coke Co., and the Grand Junction Water Co.; the 
Leyton U. O. C. Bill, by seven petitions, including the Walthamstow 
U.D.C.; Lincolnshire and Yorkshire Electric Power, by 17 
ренчопен, including the County Councils of the East Riding and 

orth Riding of Yorks, and the 5 of Kingston- upon- 
Hull, Ripon, Scarborough, Hull and Richmond; the London, 
Camberwell and Dulwich Tramways, by the L. C. C.; the Surrey 
Commercial Dock Со, and the Southwark and Vauxhall 
Water Co.; the L. C. O. (Tramways, &c.). by 22 petitioners, 
including the Charing Cross, Euston and Hampstead Rail- 
way, the Metropolitan District Railway, the Woolwich aud 
South-East London Tramways Co., the Metropolitan Railway Co., 
the North Metropolitan Tramways Co., City Corporation, West- 
minster City Council, and the Borough Councils of Holborn, Wands- 
worth, Lambeth and Woolwich; the London United Tramways, by 
19 petitioners, including the Middlesex County Council and а 
number of Urban District Councils; the London United Tramways 
(Railways), by the L.C.C., G.W. Railway, Metropolitan Railway, 
and three others; the Middlesbrough, Stockton-on-Tees, and 
Thornaby Tramways, by the North Riding County Council and two 
others; North and South Woolwich Railway, by the L.C.C., East 
London Waterworks Co., East Ham U.D.C., and otherg; the Rad- 
cliffe Tramways, by four private petitioners; St. Marylebone Elec- 
tric Lighting, by the L. C. C., Metropolitan Electric Supply Co., aud 
four others; the Soothill Nether U.D.C. Tramways, by the Wake- 
field and District Light Railway Co. and Yorkshire Electric Tram- 
ways Construction Syndicate, the Dewsbury Corporation, and 


` G.N. Railway Co.; Watford and District Tramways, by the Hert- 


fordshire C. C.; and Wolverhampton Corporation, by the Wolver- 
hampton District Electric Tramways and the British Electric 
Traction Co. 

In the House of Lords the following, amongst other petitions, 
have been deposited :—To the Belfast and North-East Iréland © 
Electricity and Power Gas, by the Down County Council ; to Holy- 
wood Tramways, by Down County Council; Manchester Corpora- 
tion, by the Levenshulme and Whitefield Urban District Councils ; 
to Newcastle-on-Tyne Corporation, by the Northumberland County 
Council and the Newburn U.D.C.; and to the Preston, Chorley and 
Horwich Tramways, by the Down County Council. 

Scotch Bills.—The chairman of the Committees of the House of 
Lords and the chairman of Committees of the House of Commons 
have reported that they are of opinion that the Clyde Valley Elec-. 
trical Power Order, the Govan (Burgh) Electricity Order, and the 
Lothians Electric Power Order ought to be dealt with by Private 
Bill and not by Provisional Order. 

London United Tramways (Railways) Bill.—COn Monday Mr. 
Jeune, one of the Examiners, had before him the London United 
Tramways (Railways) Bill for proof of compliance with standing 
orders. Mr. Pritt (Sherwood) & Co., Parliamentary agents, appeared 
for the company, iand Mr. Brown (Dyson & Co.) represented the 
London County Council, who alleged that the Orders had not been 
complied with. - 

Mr. Brown said that the memorial of the L.C.C. alleged non- 
compliance of а considerable number of Standing Orders, but 
practically the one point to decide was whether the works described 
in the Bill were correctly described as railways, or whether they 
should not be described as tramways. The London United Tram- 
ways Co. had tramways both sides of the Thames, but at present no 
connection existed between the two, and the scheme of the Bill was 
to providethis connection by means of works, which were described in 
the Billas railways, There were two so-called railways, one of which 
was entirely in Hammersmith, commencing under certain private pro- 
perty, and terminating upon the surface of the street in the Grove, 
with a junction with a tramway there. Railway No. 2 commenced 
in Lonsdale Road, Barnes, on the surface of the street, traversed the 
street for about 3 chains, and then went on to private property and 
proceeded through a tunnel under the Thames, where it joined 
Certain portions of the Railways Clauses Consoli- 
dation Act, 1845, were incorporated in the Bill, but other clauses 
were omitted, such as those referring to different classes of carriages, 
provisions of smoking accommodation, &c., but of course these omis- 
sions were only important as showing that it was a tramway and not 
a railway. There were certain disadvantages to promoters with 
regard to tramways, and it appeared to have been a brilliant inspira- 
tion of the company in this case to call them railways, as in the case 
of railways there was no question of obtaining the consent of the 
road authority, nor were there any provisions with regard to the 
purchase by the local authorities, or as to control by tke local 
authorities of the rate of speed. It was obvious that these works 
were designed to form a connection between two systems of 
tramway, and that it was the intention to run through cars. It was 
a case analogous to that of the Fishguard and Rossclere Railway. 
In that case the promoters wished to connect two railways over a 
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public street, and contended that the connecting line was a level 
crossing, but that argument did not prevail with the Examiner. He 
submitted that there had seldom been а more obvious attempt to 
evade the Standing Orders applicable to tramways. If this was 
allowed to go through as a railway scheme, the word tramway ” 
would become unknown in those rooms, for every tramway proposed 
to be made along a street would be called a railway. 

The Examiner said he had heard it stated that what a tramway 
was had never been defined. He would like to know if it had ever 
. been laid down what а railway was. 

Mr. Campion (the other Examiner) remarked that a tramway 
was generally associated with cars drawn on rails by horses. The 
character of tramways had altered till they were very much like 
railways, but there had been no definition of the word. 

Mr, Pritt said he believed the first tramway was described as a 
street railway. s 

Mr. Brown said their contention was that these worke so far as 
referred to rails on the surface of the street or road were framways, 
me where not laid on the surface of the street, they were tram- 

2 

The question of the lines laid on the surface was taken,‘and Mr. 
Hedderstedt, one of the L. C. C. engineers, proved that 1j chains of 
rail wers on the surface of the street in the case of Railway No. 1, 
and 24 chains in the case of Railway No. 2. 


Mr, Jeune: Your contention is that it runs 14 chains and 2 


chains along the public road, and the substantial part is that if this 
18 а tramway, then the Standing Orders would be applicable ? 

Mr. Brown agreed that this was the chief point, but he alleged 
non-compliance in many particulars. 

After some further argument, Mr. Jeune said there appeared to be 
no definition of what a railway or what a tramway was, and it was 
left to simple common sense to decide whether, as a matter of fact, 
this was a tramway or a railway. It appeared to him to be 
obviously a tramway, and he saw nothing to take it out of the 
Standing Orders applicable to tramways. | 

Ав the promoters were unable to prove compliance, the Bill will 
have to go before the Standing Orders Committee to decide whether 
it shall proceed. 

London United Tramways Bill.—On Monday, this Bill, which 
proposes the construction of а large' mileage of tramways in 
the counties of Middlesex and Burrey, was before Mr. Jeune, the 
Examiner. The promoters were unable to prove compliance, 
except in the case of over five miles of tramway in the Staines Road, 
and the Bill will have to go before the Standing O:ders Com- 
mittee to decide whether it shall proceed. 

Bristol Tramways (Extension) Bill.—This Bill was before the 
Examiner of Standing Orders on Monday. Mr. Pritt (Sherwood 
and Sons) said that he was unable to produce the consents with 
regard to Warmley, with whom they were now negotiating, and 
would take a non-compliance with regard to tramways Nos. 4, 7 and 9. 
The Bill will thus go before the Standing Orders Committee. 


Savoy Hotel and Theatre Electric Lighting.—The 
British Westinghouse Co. have just secured from the Savoy Hotel, 
Ltd., a further order, covering the supply of a 17-panel switchboard, 
a Tudor battery with a capacity of 700 ampere-hours, а 173 Kw. 
automatic reversible booster, one milking booster, and various other 
details. This plant has a total capacity of 900 Kw., which will give 
some idea of the lighting and power requirements of a modern hotel 
aud theatre. The switchboard, which is 34 ft. long and 73 ft. high, 
and has 2 in. thick white marble panels, provides an effective means 
of inter-connecting the different circuits with either the private 
supply, or the mains of the Charing Cross Co. ` 


Some Brush Contracts.—The Brush Electrical En- 
gineering Co. has secured the following contracts :— 

County of Durham Electric Power Supply Co. :—500 xw. steam dynamo con- 
sisting of 8-огапК triple-expansion Brush-Falcon marine type enclosed engine 
with forced lubrication, direct coupled to 600—550 volt Brush " generator. 

Tyneside Tramways & Tramroads Co. :—Six double-deck oar-bodies. 

Paisley Tramways (per Mr. W. M. Murphy) :-~Twenty-five single trucks. 


Robertson Lamp Fire Brigade.—The Sixth Annual 
Tournament of the London Private Fire Brigades Association was 
held on Saturday last, February 6th, at Shoreditch Baths. The 
Robertson Electric Lamp Private Fire Brigade, for the third year 
jn succession, met with a considerable amount of success, the mem- 
bers of the Brigade winning a prise in every competition which 
they entered, and carrying off three first prizes, two second prizes, 
and one third prize. In addition to these prizes, the Brigade won 
the Championship for the whole of London, and are now holders of 
the Marshall Challenge Cup, which is given for the best all-round 
performance in all the competitions. The Brigade also hold the 
Hibbert Challenge Cup, for the best individual performance at the 
Tournament. These cups have both been wrested from the Railway 
Clearing House Fire Brigade, which has held the Championship of 
London for the last three years. 


“New Gutta.”—We understand that the New Gutta- 
Percha Co.’s product "New Gutta,” is making its way steadily on 
the Continent. The Imperial Post Office of Germany have been 
using this material for the insulatian of submarine cable cores for 
some years past, and the Danish Government are now inviting 
tenders for & four-core submarine telephone cable 40 kilometres in 
length, on a specification which provides that New Gutta” shall 
be used as the insulating mate We learn that the telegraph 
departmenta of other foreign Governments are taking up " New 
Gutta” seriously; the results of the extended tests to which this 
material has been put in everyday practical work by tiie Imperial 
Post Office of Germany having been satisfactory in every way. 


Electric Power Supply.—The Yorkshire Electric 
Power Co., whose undertaking is rapidly taking shape, has issned a 
nicely prepared brochure of some 20 pages, bringing forward the 
points respecting electric motors and power supply upon which 
likely congumers in its area will require information when con* 
sidering proposals to change over from old forms of driving to elec- 
tricity. A map of the excellent area of supply for which the com- 
pany has powers, is given, ane is followed by a concise recital of 
the advantages of electric motors, cost of power, and a number of 
illustrations of various classes of machinery adapted for electric 


We have also received a copy of Electric Light and Power, a new 
twopenny monthly magazine which is edited by Mr. George Offor, 
who has been associated with the electric supply industry for moré 
than a quarter of a century. It is published by the Mendip Press, 
Ltd., of Amberley House, W. C., by arrangement with suppliers of 
electricity under Acts of Parliament and Provisional O. der 
throughout the United Kingdom.” The magazine will furnish 
regular information to the public in towns where electric supply 
works have been established.” The first issue seems to us to be 
admirably suited to the purpose which it has in view, and we wi:h 
it success in educating the local public in different towns respecting 
the great benefits which are accruing from the adoption of electricity 
in domestic and industrial life. 


Catalogues and Calendars.—An attractively got-up 
circular has been issued by Ёвїтн'в ENGINEBRING Oo., of 70, Grace- 
church Street, E.O., giving an outline description of their Borge- 
Cochrane system of water-heating and purification for boiler feed. 

Mzsans. P. WALTERS & Co., of 249-251, Kensal Road, W., have 


. issued an excellently arranged, well bound апа clearly printed 


catalogue of their various telegraph and telephone instrumenta, 
railway signalling apparatus, batteries, linesmen's tools. Numerous 
illustrations of first-class description, show Morse ingtruments, 
sounders, relays, galvanometers, lightning B switches, ty pe- 
writing telegraph instruments, train-travelling and field apparatus, 
and such like specialities. ` 

Мкввве. WARD & Оогрвтохи, of Strangeways, Manchester, Lave 
issued a new 4-pp. list of-cast-iron watertight mill fittinge, also 
ship fittings, hand lamps, and cast-iron and brass ring fittings and 


Warp & GorpsroxR's WATERTIGHT FITTINGS. 


guards. The accompanying figures show some of their designs of 
these fittings for mining, mill and tramoar work. 

Messrs. W. Е. Dennis & Co., of 49, Queen Victoria Street, E.C., 
have issued to the trade a fourth edition of their Fredennis " 
price list, and it contains details of several additions to their stocks, 
Which are held in London, of bright drawn rods, copper and bronze 
wires, covered wires of various kinds, flexible cords for arc lamps, 
telephone instruments, &. The contents of the liet include wire, 
fencing accessories, wire ropes, sundries, covered wires, telephone 
batteries, bells, apparatus, &c., also prices. 

“The Industrial Railway is the title of a new catalogue which 
bas been brought out by the C. W. Нонт Co., of New York. It 
gives a great number of pictures of narrow-gauge locomotives, steam 
and electric, tracks, turn-tables, and a variety of special tipping and 
other cars. 

Mr. G. Врачлик has issued a third edition of his list relating to 
miniature arc lamps. 
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Messrs. MARSHALL & Woops, of Gray's Inn Road, have issued a 
20 pp. catalogue illustrating their various classes of improved elec- 
trical apparatus for use in hospitals by surgeons and by scientific 
experimenters. Induction coils for X ray work, transformers for 
Tesla high frequency apparatus, Finsen light apparatus for lupus 
treatment, motor-alternators, regulating resistance boards, and many 
lines for electro-medical service, are shown and described, prices 
also baing quoted. 

An illustrated catalogue of improved friction and cage hoists for 
goods and passenger service, sbafting, pulleys, &c., has been issued 
by Messrs. WiLLIAM WADSWORTH & Sons, School Hill, Bolton. 


Cable Makers’ Association.—The Anchor Cable Co. 
has just become a member of this Association. The other members 
are as follows :— p 

The British Insulated and Helsby Cables, Ltd. 

Cnllender's Cable and Construction Co, Ltd. 

Connolty Bros., Ltd. 

The India-Rubber, Gutta-Percha and Telegraph Works, Ltd. 
The London Electric Wire Co., Ltd. 

Siemens Bros. & Co., Ltd. 

W. T. Glover & Co., Ltd. 

W. T. Henley's Telegraph Works Co., Ltd. 


Callender's Hospital Fund. We have before us a copy 
of the first annual report and financial statement of Callender's 
Hospital and Distress Fund, which was initiated at tho Belvedere 
Works of Callender's Cable Oo. on completion of, and with a part 
balance from, the late Reservists’ Fand. It is very pleasing to note 
that, out of 1,398 employés no fewer than 1,376 are subscribers, and 
their payments during 1903 amounted to £289 odd. Eo sears dona- 
tions by the company and directors amounted to a further £81 10s. 
2:210 of the receipts was disbursed to the hospitals and institutions 
which were regarded as most likely to benefit the members of the 
fund, including half-a-dozen hospitals, & Surgical Aid Bociety, the 
Hospital Saturday Fund, and two convalescent homes. Grants 
were also made to members who were in necessitous circumstances, 
to the tune of £39. Other large factories connected with the elec- 
trical engineering business might with advantage emulate so excel- 
lent an example as bas been set at Callender’s. We have no doubt 
that the hon. secretary, Mr. W. W. Jiggens, would be able to send a 
copy of the report and accounts to anyone who may wish for further 
particulars showing the lines upon which the fund is worked. 


Meeting of Creditors. — A meeting of creditors of 
M'Aulay, Clark & M’Laren, of Glasgow, was held on the 15th inst., 
and a statement of affairs was submitted. It showed liabilities of 
£5,478, and assets (less £61 preferable claims) amounting to £1,813, 
l^aving a deficiency of £3,665 A motion was unanimously adopted 
winding up the estate under the trust deed in favour of Mr. T. L. 
Anderson (Gibson & Anderson), 44, West George Street, Glasgow. 
An advisory committee was appointed, consisting of Mr. Rudd, of 
the Eritish Insulated and Helsby Cables, Ltd.; Mr. M'Geoch, of 
Wiiliam M'Geoch & Co., Ltd.; Mr. Taylor, of the Edison and Swan 
C». ; and Mr. Tidd, of Morris, Warden & Co. 


Bankruptey Proceedings.— The public examination 
vas held last week before Mr. Registrar Hope а& the London 
Bankruptey Oourt, of Edward Hereford-Lavey and Ernest John 
Chapman, merchante and manufacturers' agente, trading as Hereford- 
lavey & Chapman, at Эл, Grovenor Mansions, Victoria Street, 
Nestminster. The statement of affairs discloses liabilities £5,813, 
and assete of uncertain value. In the course of his evidence, Mr. 
Hereford-Lavey stated that the partnership was entered into in 
January, 1901. During the following October they took over the 
sole agency and management of the Electric Lighting Boards 
(British Manufacturing Co.), Ltd. (now in liquidation), and granted 
sub-agencies to other persons in different parts of the country. In 
J* sbraary, 1902, however, the company summarily determined the 
„greement with witness’s firm, with the result that they were unable 
t» carry out the sub-contracts. Their failure was entirely due to 
the withdrawal of the said agreement by the before-mentioned com- 
pany, but immediately to the adverse result of two actions brought 
by the petitioning creditors for damages in respect of a sub-contract 
and for libel. The hearing was adjourned for further investigation 
„f the accounts. 

The firet meeting of the creditors of Gardner Brothers & Co., 
electrical engineers, Burton-on-Trent, was held at Derby on 
Wednesday last week. Debtor's statement of affairs showed that 
the gross liabilities amounted to £2,860, of which £2,812 was 
«expected to rank for dividend. The assets consisted of £32 for 
at ock- in- trade, £58 for good book debts, and £10 15s. which bad 
ead doubtfuls were estimated to produce, making a total of £101, 
bnt from this has to be deducted £48 for preferential creditors, 
l:aving a deficiency of £2,759. Bad trade, losses on contracts 
und lack of capital were said to be causes of failure, and the estate 
was left in the hands of the Official Receiver. 


E. C. C. Drawing Office Staff Dinner.—The members 
of the staff of the E. O. C. Drawing Office have a playful way of con- 
viviog, which gives promise of returning with the regularity of a 
recurring decimal. We are glad that vulgar f(r)actions are not ad- 
i 2itted to these functions. The second annual dinner and smoker 
„ tbe “ paper spoilers" took place on February 13th, at the Talbot 
ilotel, Wolverhampton, Mr. S. Hawkins presiding. If the dinner 
was anything like as good a8 the menu, it must have been very euc- 
cessfal, The menu in question is a very good skit on the card вув- 
tem (of indexes), and from it we gather that the various courses 
composing this magnetic blow ont, comprised, among other things, 


such delicacies as Sole (Plates), 37/16s Sausage, 600 0, Highfield 
Roosters (short-circuited), C. Current Plum-puddings and Regulators 
iu the form of cheese, &c. This was followed by ''diverters" at the 
concert held subsequently, where no doubt such topics as the smoke 
question,” forced draughta,” and blown fuse(e)s,” were ably dis- 
cussed, and apparently it was a miracle that no dead earths,” ac- 
companied by “temporary breakdowns,” occurred, although, had 
they done so, the forethought which is so strongly in evidence in 
the E. C. O. Drawing Office, had provided B. E.“ supports, P.C. 100, 
with a view to minimising risks. We shall look forward to the 
third edition of this menu with intereat. 


Book Notices. Report of the Select Committee on 
Ventilation, 1903. London: Hickson, Ward & Co. 1904. Price 18. 
—fo universal is the lack of knowledge on ventilation, and so 
badly is this important matter usually provided for in the design of 
buildings (indeed, it usually seems to have been either forgotten 
altogether, or only remembered as an after-thought), that we think 
it worth while to draw attention to this reprint from a Blue Book, 
in the hope tbat it may be of service to our readers. 

Street's’ Newspaper Directory. London: 8, Serle Street, W. C. 
38. 6d.— This work is conveniently classified, as usual, the alpha- 
betical list of newspapers and magazines being placed first as an 
index to the contents in the other pages. Ampler details respecting 
newspapers, class and trade papers, magazines, are given in various 
sections. An interesting feature, as usual, is the newspaper maps 
of England, Wales, Scotland and Ireland, which show by different 
colourings the places which have one, two, three, or more 
ne pers. 

„Transactions of the American Society of Mechanical Engineers, 
Vol. xxiv., 1903." New York: The Society. 

"The Engineers Year Book of Engineering Formul», Rules, 
Tables, Data and Memoranda, for 1904," by H. R. Kempe. London: 
Crosby Lockwood & Son. 86. 

"'The Law Relating to the Telegraph, the Telephone and the 
Submarine Cable," by E. G. M. Carmichael. London: Knight and 
Co. 10s. 6d. net. | 

“ The Common Sense of Municipal Trading," by Bernard Shaw. 
London: Archibald Constable & Co., Ltd. 28. 6d. 

“The Motoring Annual and Motorist's Year Book for 1904." 
London: Motoring Illustrated. 5a. net. 

"Hie Europa! Hie Amerika! aus dem lande der Krassen 
Utilitit," by Jal. H. West. Berlin: Franz Silmenroth. 

" Introductions to the Study of Physical Chemistry,” by Sir 
William Ramsey. London: Longmans, Green & Co. 1s. net. 

“The Phase Rule and ite Applications,” by Alexander Findlay. 
London: Longmans, Green & Co. 58. 

"Directory and Statistics of Electric Lighting and Traction 
Works in the United Kingdom for 1904.” Edited by C. 8. Vesey 
Brown. London: Hazell, Wateon & Viney, Ltd. 10s. 6d. net. 

"O'dorman's Motor Pocket-Book,” by Mervyn O'Gorman. 
London: Archibald Constable & Co., Ltd. 7s. 6d. net. 

“ Die Anwendurg der Elektrizität für Militärische Zwecke," by 
Dr. Friedrich Wächter. Vienna and Leipzig: A. Hartleben. 
3 k. 80 h., 3 m. 

“ Entropy ; or, Thermodynamics from an Engineer's Btandpoint," 
by e Swinburne. London: Archibald Constable & Oo., Ltd. 
4s. 6d. net. 


Trade Announcements.—Owing to greatly extended 
business, the Lancashire Dynamo and Motor Co., Ltd., has removed 
its offices from Albert Chambers, 49, Queen Victoria Street, E. O., to 
Victoria Mansions, 28, Victoria Street, Westminster. 

Messrs. Combe Barbour, Ltd., of Belfast, have appointed Messrs. 

Doddrell Bros., 11, Bothwell Street, Glasgow, as their agents in 
Sootland for the sale of Corliss steam engines, condenser plant and 
mill gearing. 
Messrs. Frank Jordan & Co., of George Street, Mansion House, 
E.C., whose agreement with Mesers. Daniel Adamson & Co., of 
Dukinfield, expired on December 31st last, will henceforth act as 
sole agents for Messrs. Holdsworth & Sons, of Croft Boiler Works, 
Bradford, in London and the South-Eastern District, for the sale of 
their Lancashire, Cornish and vertical boilers. Messrs. Jordan's 
other agencies remain as formerly. 

The Newton Electrical Works, Ltd., of Taunton, have altered 
their name to Newtons, Ltd. 

Consequent upon the retirement, tbrough ill-health, of Mr. Fox- 
croft from the firm of Foxcroft & Duncan, the business will be 
taken over by the junior partner, Mr. W. J. V. Duncan, who will 
continue the manufacture of the various well-known types of 
measuring instruments, switches, switchboards, arc lamps, &c., 
hitherto made by the firm, at the same address, Phenix Works, 
24, Queen's Road, Dalston, N.E. 


Electrical Machinery Exports.—The value of the 
British electrical machinery exported from this country during last 
month amounted to only £33,726, as compared with £43,240 in the 
preceding month, and £42,029 in January, 1903. 


Dissolutions and  Liquidations.—4A petition for 
winding up the Automatic Telephone Co. (1903), Ltd., is to be 
held on February 23rd. The company met on February 12th at 
Greenwich, under the presidency of Mr. Max Margowski, and 
passed a resolution for voluntary liquidation. 

A receiving order has been made on creditors’ petition against 
the Electrical Contracting and Maintenance Co.,late of Ilford, 
whose present place of business cannot be ascertained. 
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Plant for Sale.— The Caledonian Railway Co. is offering 
various engines, dynamos, boilers, arc lamps, &c., for sale. Messrs. 
P. Huddleston & Co. are, on March 1st, to offer for sale by auction, 
the stock of an electric supply stores (Stewart Electrical Byndicate, 
in liquidation). Some particulars appear among our advertisements 
to-day. . 


Кое EEE 


— 


LIGHTING AND POWER NOTES. 
, 


Bath.—In its report the E. L. Committee has decided to 
reject the proposal of Mr. Manville for the expenditure of a further 
£1,600 on extensions for next season’s load, stating that the very heavy 
capital charges which the undertaking has already to bear must be 
kept within reasonable limite. Mr. Teague estimates that there 
will be an increased output of 110 Kw. during next winter, 
making a total of 938 Kw. 


Beckenham.—The U.D.C. has decided to confine 
itself to an immediate expenditure of £2,000 on free wiring, and 
to reoonsider the free wiring question when this amount is expended. 

А notice has been served upon the Crystal Palace Electric Light 


Co., requiring them to sell that part of their undertaking which is 
in the Council’s area. 


Brighton.—The E.L. Committee has recommended the 
T.C. to apply to the L. G. B. for a loan of £4,000 to cover the cost of 
completing the changing over to higher voltage. 


Bristol.—The Electrical Committee has decided to pur- 
chase an electric service boat from the Thames Valley Launch Co. 
for оше stores, machinery and staff between Avonmouth and 


Temple Works. Further extensions of mains have been 
decided upon. 


Carnarvon.—The Corporation has resolved to present & 
petition against the North Wales Power and Traction Bill, the 
object being to exclude Carnarvon. from the ares in which the com- 
pany propose to supply electricity. It was stated that the Council 


bad already decided to support the Bill so far as it related to the 


proposed railway extension to the town. - 


Cauvery Falls.—According to the Glasgow Herald, the 
work of duplicating the plant at these falls is being carried out by the 
Mysore Government. e new water turbines are being supplied 
by Mesers Escher, Wyss, of Zurich, and the generators by the 
General Electric Co., of New York; the steel water mains, aluices, 
valves, and other accessories are being provided by Messrs. Mechan 
and Sons, Glasgow. "There are five new electrical unite, the turbines 
being capable of developing 1,250 mr. Each turbine has an 
independent supply pipe, which is expected to give much better 
results than ia the original installation, where only one pipe for 
supplying each pair was fitted. The energy is to be transmitted at 


& potential of 35,000 volte. The extension involves a cost of 
£86,000. 


Co. Down.— The С.С. has lodged petitions in Parliament 


against the Belfast and North-East of Ireland Electricity and 
Power Gas Bill and the Ulster Electric Power Bill. 


Darlington.—The Corporation E.L. Committee on 


February 11th decided to reduce the price of energy for lighting by 


4d. per unit, as from September next. 


Dewsbury.— In regard to the charges of receiving a 
commission on oil, made against Mr. R. H. Campion, the borbugh 
electrical engineer, the matier has been investigated, and the 
charges found to be entirely without foundation. i 


Dorchester.—On the recommendation of its Electricity 
Committee, the T.C. has resolved to negotiate with private com- 
panies for the purpose of disposing of its electric lighting order. 


Farnham.—The B. of T. has written intimating it 
proposes to revoke the Council's prov. order for electric lighting, but 
would be willing to consider any representations the Council 


might desire to offer on the matter. The U.D.C. has resolved to take 
no further action. 


Golcar.— The Longwood Gas Co. and the Yorkshire 


Electric Power Co. are objecting to the extension of the Hudders- 
field electric lighting system to the district. 


Gorton.—In view of the further prolongation of time 
from the B. of T. for the carrying out of its prov. order, the T.C. 
has resolved to endeavour to arrange terms with the Manchester 
Corporation for a supply of energy in bulk. 


countries, the Electricity Committee of the Corporation has decided, 
when calling for tenders, to ask for alternative offers for goods made 
solely by British manufacturers with British labour. Extensions to 
the generating plant are now being carried out. 


Hampton,—The U. D.C. has asked the Twickenham and 
Teddington Electric Supply Co. to submit an estimate for street 
lighting by electricity. | 

Hove.— The L.G.B. has sanctioned the 


borrowing of 
414,800 by the T. O., for electric lighting purposes. 


Huddefsfield.—The Borough Treasurer's revenue state- 
ment, presented to the Electricity Committee, shows an income for 
the past year of £26,006, compared with £23,160 last year The 
expenditure has amounted to £12,627, as against £10,404 in the 
previous year, leaving a surplus of £13,978. £4,680 has been 
allowed for interest on loans, repaying £1,291 to the Public Works 
Loans Board, £3,492 towards the redemption of the debt, and the 
balance of £3,915 has been transferred to the depreciation and 
contingencies account, which now amounts to £11,854 11s. 7d. 

On 11th inst. a breakdown occurred at the electricity works, 
owing to an obstruction in the boiler feed pipes. The fires had to 
be withdrawn to avoid an explosion. Considerable inconvenience 
was caused to the public, the town being in darkness for about 
two hours. The tramways were not affected, the supply of energy 
being taken from the tramway power station at Longroyd Bridge. 


Ilford.—The U. D. C. has made the following reductions 
in the price of energy: — Flat rate, from 5d. per unit to 43d.; 
maximum demand to 6d. and 2d.; public lighting, from £4 бв. per 
annum to £4 per 25-0. p. incandescent lamp. 


Ince.— The U. D. C. has decided to circularise the rate- 
ers asking if they will use electricity if provided by the 
Council The extension of time granted by the B. of T. will soon 
Kesteven.—The County Council has decided to petition 
against the Bill of the Lincolnshire and Yorkshire Electrio Power Ce. 


Leigh.— The resolution passed by the T.C. recently, and 
referred to in our issue of last week, to engage an ex elec- 
trical engineer to examine the whole of the electrical under- 
taking, in no way reflects on the resident electrical engineer, 
The decision to obtain expert advice is the result of a report drawn 
up by the borough electrical engineer on the unsatisfactory con- 
dition of the works owing to mistakes in the initial stages of the 
undertaking, and also the unsuitability of the present site for 
further extensions. 


Lincolnshire and Yorkshire Electric Power 
Scheme.—Another local authority, the Cleethorpes U.D.C., has 
resolved to present & petition against this scheme. 


London. —MARTLEBONFH.— The L. C. C. has informed the 
B. C. that it is desirous of placing as little difficulty as possible in 
the way of the Council in regard to its Bill; but in view of the 
near approach of the time for depositing petitions, the L.C.C. are 
obliged to deposit one, in order to secure certain amendments 
to safeguard its position. | : 

SOUTHWARK.—An inquiry was held upon the 18th inst, as а 
result of an application made to the Council to pre а scheme 
providing that the expenses of the Newington electric lighting 
undertaking shall become chargeable on the whole borough. 

BmrHNAL GREEN.—The Electricity Committee of the B.C. has 
appointed two delegates to attend the conference convened by the 
Hackney B.C., on the subject of municipal undertakers wiring 
consumers’ premises. 

WzerMINSTEB.—The Law and Parliamentary Committee of the 
City Council reported the receipt of a letter from the Hackney B.C. 
stating that, in carrying out its electric lighting undertaking, it 
entered into an agreement with the National Electrie Wiring Co. 
for the wiring and fitting of consumers’ premises under a “ Rental 
Wiring System ;” that the company terminated the agreement in 
Beptember last, since which time a number of prospe^tive con- 
sumers had been lost owing to the inability of the Council to con- 
tinue the rental wiring system, or to find contractors willing to put 
their capital into that class of business ; remindíng the City Council 
that the L.C.C. endeavoured to obtain powers for the B.C. to borrow 
money for free or rental wiring schemes, and that the Bill was 
strongly opposed and defeated; and that the opponents to the 
measure had since intimated their intention of not renewing their 
opposition should the matter again come before Parliament, 

Вт. PANOBAS.—The B.C. has called upon the Electricity Com- 
mittee and the Works Committee to bring up separate re 
setting out the whole facts in Colwell and Others v. the B.C. case. 

At a special meeting held on 17th inst. to consider what steps 
should be taken upon the judgment in the action with respect to 
vibration from the electricity works, the electrical engineer 
reported that after conference with various experts, he could only 
state that were the works again in contemplation it would not be 
possible to do anything else with regard to the choice of plant 
than what had been done in the past. The whole of the trouble 
appeared to be in the subsoil, and this could not be ascertained in 
any case before installing the plant. To go to the base of the 
trouble it is necessary that the engines should be absolutely 
balanced. The engines as installed are those supplied as а com- 
mercial engine, and it is not the usual practice to balance them 
beyond a certain extent. Prof. Dalby, in conjunction with the 
makers, is investigating the matter. A special committee has been 
appointed to deal with the matter. | 

FuLHAM.—The Prudential Assurance Co. has arranged to lend 
£25,000 to the B.C. for electric lighting purposes at 35 per cent 
interest, as against 32 charged at present by the L O.C. 

STEPNEY.—A loan of £1,998 from the L.C.C. for electric lighting 
purposes has been taken up by the B.C. 

Stoke NEwinaton.—On Tuesday the B.C. appointed Messrs. E. 
Talbot and A. D. Stevenson, consulting electrical engineers, vice 
Меввтв, Hopkinsons & Talbot, who have dissolved partnership. 

Hast Ham.—Sanction has been received by the U.D.C. from the 
L.G.B. to borrow £14,430 for additional electric lighting plant. 
Katherine Road is to ba lighted with arc lamps at an estimated 
capital outlay of £1,206. 

SHOREDITCH.— Оп 16th inst. the B.C. decided to ask the L. O. O. to 
anction a loan of £14,069 for electrio lighting purposes. 
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Newton Abbot.—The U.D.C. has assented to the 
Newton Urban Electricity Co. applying for a prov. order to extend 
its powers to Kingsteignton. ^ | 


Northampton.— The R. D. C. has agreed to assent to the 
Northampton Electric Lighting Co. supplying energy in its district, 
providing the company charges the same terms as to the borough. 
The company states that it cannot consent to such terms, as the 
laying of mains to the outlying districts would involve a much 
larger outlay, and has asked the B. of T, to dispense with the con- 
sent of the Council to the order. 


Oldham.—The Electricity Department of the Corporation 
has resolved, subject to the approval of the Council, to arrange with 
Messrs. Veritys, Ltd., for the opening of showrooms for electrical 
appliances, such as motors, radiators for heating, cookers, &с. These 
will be offered to.the public either for hire or purchase, to suit the 
requirements of the user. The charge for energy for power purposes 
in Oldham being 2d. per unit for the first 500 units used, 12d. for 
the second 500, and 14d. per unit for all over 1,000, at which price 
the cost to the user compares favourably with that of gas or steam 
power. 


Oxford.—As a result of an accumulation of gas, which 
became ignited by some ur known means, in a mains inspection 
chamber of the Oxford Electric Oo., an explosion occurred 
recently, hurling three of the chamber covers in Mill Street, together 
with a considerable quantity of brick pavement, &c., into the air. 


.Perth.—The electrical engineer has reported that іп 
order to be in a position to supply energy for the tramways, the 
following additional plant will be required: — One 420-Kw. steam 
dynamo, £4,500 ; tramway switchboard, &c., and additions to present 
switchboard, £2,150; total, £6,650. The feeder cables supplying 
the town being fully loaded, it wonld be advisable to lay an 
additional feeder from the works to the top o£ Kinnoull Street at 
an estimated expenditure of £1,650. The estimated expenditure 
immediately required is therefore £8,300. In order to meet any 
extension of lighting as well as tramways, which will be likely to 
take place within the next five years, the following additional plant 
will be required :— 


Additional generating plant .. és WE. 3k vs 45, 300 
Water -tube boiler and feed pumps ‘a - ка . . 1,250 
Condensing plant (xo^ Оз кё ^2 e 
Distributing cables Ке - Ve T P3 . 1,650 
Meters, cut-outs, &c. .. We! ат ә "M v. es 1,200 
£10,400 
Add for contingencies .. — ..  ..  .. 1.900 
£11,700 
Add estimated immediate expenditure .. ks 2v .. 88900 > 
£20,000 


Pleasley.— The P.C. has signed an agrecment with the 
Shirebrook Colliery Co. for lighting the district by electricity. 


Plymouth.— The return for the nine months’ working of 
the electricity undertaking, ended December 31st last, and recently 
submitted to the T.C., show a net profit of £1,634. Further exten- 
sions of plant are stated to be necessary. 


Richmond (Yorks.).—The T.C. has resolved to petition 
against the Lincolnshire and Yorkshire Electric Power Bill. 


Romford.—The U.D.C. has resolved to offer no oppo- 
sition to the Bill being promoted by the East London and Lower 
Thames Electric Light and Power Co. 


Spain.—A generating station has just been completed 
and put into operation at Figueias (Province of Gerona). Water- 
power is utilised, the plant comprising two turbine sets, one of 
100 E P., and one of 200 E P. 


Tunstall.—The U.D.C. has been advised that it can 
only obtain energy in bulk from Burslem Corporation by means of 
a special Bill in Parliament. Neither Council possesses powers to 
supply energy to Tunstall, but the latter Council hag decided to ask 
the L. d. B. if there is any reason why energy should not be supplied 
in bulk by Burslem. 


Widnes.—The T.C. has decided to apply for an extension 
of the B.L. order obtained in 1901, with tpecial provision for 
transfer, and to delegate the powers under the order to the Mersey 
Electric Supply Co. 


Wimbledon.—At Kingston-on-Thames on February 
11th, the Wimbledon U.D.C. appealed against the assessment of the 
E.L. works, which had been placed at £4,857 gross and £2,500 net, 
an increase of £1,439 and £1,300 respect.vely. The Assessment 
Committee reduced the net assessment to £1,700. 


Windsor.—The T.C. has signed a further agreement with 
the Electrical Installation Co. for the public lighting of the town 
for another five years, the previous agreement with the company 
being about to expire. 


TRAMWAY AND RAILWAY NOTES. 


Bath.—The ceremonial opening of the electric tramways 
took place on N the 18th inst. The line at Combe Down 
still has to be completed, but with the exception of this piece (about 


^ 


11 miles), the whole of the sections have been in operation since the 
beginning of the year. The directors of the company, however, 
decided to postpone the formal opening until their power house 
and other parts of their system were complete. The line along 
Combe Down will not be ready for some time, although part of it is 
laid, but it was resolved that the ceremony should not be further 
deferred on account of this unfinished bit of the system. Members 
of the Bath Corporation, representatives of outside authorities (the 
tramways extend considerably beyond the municipal limite), and 
others assembled at the company's headquarters in Walcot Street 
at ore o'clock, aud inspected the car-shed, boiler house and engine 
room, and half-an-hour later a procession 8f cars moved off towards 
the Guildhall. On the first of these Lady Caillard, the wife of the 
chairman of the company, had taken the driver's position, some 
little time having previously been occupied in instructing her lady- 
ship in the use of the controller handle, the brake lever and the 
gong. Before the car lefttbe shed in charge ofits fair driver, Lady 
Caillard expressed the pleasure it gave her to declare the Bath 
electric tramways open, and wished the undertaking great success. 
When the applause subsided, Sir James Bivewright, one of the 
directorate, thanked her Ladyship on behalf of the company, and 
presented her with a silver bon-bon box as a souvenir of the 
occasion. 

The short run to the Guildhall was without incident, and in the 
fine banquetting room of that building, abont 160 guests were 
entertained to lunch by the company. Sir Vincent Caillard 
presided, and supporting him were the Mayor (Major Simpson), Sir 
James Sivewright, Lady Sivewright, Lady Fairbairn, Lady 
Caillard, the Mayoress, Mrs. Hugh Clutterbuck, Messrs. Н. F. 
Clutterbuck, and A. A. Campbell Swinton (directors), E. W. R. 
Trenow (managing director), J. E. Huxtable (solicitor to the com- 
pany), W. B. Hopkins, W. A. Harper, and H. W. Harper (engineers 
of the scheme), R. D. McCarter (manager and engineer to the com- 
pany), W. E. Hardy, B. G. Belcher, R. H. Pearson, L. H. Dolman, 
J. О. Warner, M. A. Harding, A. W. Sealy (members of the lcom- 
pany’s staff), and many others. | 

The speech-making occupied but а short time. Following the 
toasts of The King” and The Queen, the Prince and Princess of 
Wales and Other Members of the Royal Family," was that of 
“ Prosperity to the Bath Electric Tramways Co., Ltd.” | 

The Chairman replied. 

Bir James Sivewright proposed “The City and Trade of Bath.” 

The Mayor briefiy replied, and Alderman Taylor, the chairman of 
the Committee of the Corporationiwhich had had the matter in hand, 
spoke in response to repeated calls. 


` Berlin—Hamburg Express Electric Railway.— 
Although the high speed electric railway experiments on the mili- 
tary railway between Marienfeld and Zossen, which were suspended 
а short time ago, after speeds ranging up to 131 miles an hour 
had been attained, have led to various suggestions in regard to the 
establishment of an express electric railway between Berlin and 
Hamburg, it is only now that definite schemes have been elaborated 
{от the construction of the proposed lines. Two projects tor this 
purpose have just been placed before the Government, and it is 
expected that an early decision will be arrived at in respect of one, 
notwithstanding the fact that the Imperial Home Office authorities 
have not yet invited the promoters to meet in conference ow the 
subject. The two schemes are very similar in character, and both 
propose the erection of a central electric power generating station 
at Wittenberg, while one only contemplates tbe use of the existing 
railway stations along the route for the purpose of the railway. At 


present the traffic between Berlin and Hamburg has become во 


heavy that the laying of a third track has become necessary for the 
steam trains, but the expenditure in this direction would be 
obviated in the event of one of the two plans in question receiving 
the approval of the Government. The journey between the German 
capital and Hamburg is now accomplished by express trains in 
three hours, but each of the electric schemes provides for the dura- 
tion of the run being reduced to one hour and a half. 


Birmingham.— The Tramway Committee on 16th inst. 
further considered the drafting of a scheme for the extension of 
the electric tramway system to districte not already served. It is 
hoped that a suitable scheme will be formulated in time for a Bill 
to be lodged this autumn. The problem presente some difficulty 
owing to the apparent intention of the authorities not to cater for 
through passengers, the physical difficulties, such as gradients, and 
the determined opposition on the part of residents in Edgbaston to 
trams in their neighbourhood. 


Bournemouth.—The T.C., sitting as a Committee 
on February 2nd, discussed the question of recognising the 
services rendered by the borough engineer (Mr. F. W. Lacey) in 
connection with the tramways schemes. It is understood that the 
committee decided to recommend to the Council the grant of a lump 
sum of £750, in addition to an increase of salary of £50 per annum 
until it reaches £1,000. 


Bristol.—The annual supper given by the Bristol Tram- 
way Co. on Tuesday night to their 1,500 employés produced an 
important announcement by Mr. George White, the chairman, with 
regard to a pension scheme, which will now come into operation. 
Several years ago Mr. White expressed the hope that arrangements 
might be made in this direction, and in the interval the directors 
have voted £6,500 to the scheme, while Messrs. George and Samuel 
White have privately subscribed £2,500. It was, however, under- 
stood that the operation of the pension system would be deferred 
until the fund reached £10,000. Mr. George White on Tuesday 
explained that, to prevent further delay, his brother and he were 
pronnag the remainder. The directors also, he might tell 

hem, had resolved to increase the annual subscription from £1,000 
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to £1,500. It had b3en his desire, Mr. White said, to do for the 
tramway company’s men something better than was done by the 
railway companies. The plan to be adopted was this: —Men were at 

to retire at 65 years of age, and if they had completed 
25 years’ continual service with the company, they would receive а 
pension amounting to half the wages paid at the time of their retire- 
ment. That wasthe minimum. The rate of pension would be in- 
creased with longer service. For instance, if а car driver at 65, re- 
tired after more than 25 years' service, but less than 30, his wages were 
30s.; his pension would be 15s. for the rest of his life; 30 years’ service 
Would add Is. 6d., and so on. Retirement would be optional. The 
announcement was received with great enthusiasm. Mr. Samuel 
White, who also addressed the meeting, mentioned that the com- 
pany's Provident Society had already paid out £11,156 in sick and 
funeral benefita, 


Bury.—The T.C. has received a communication from the 
Radcliffe U.D.C., stating that at the recent conferences with regard 
to the tramways in that district, it was suggested that the Bury T.C. 
electrical engineer would be willing to supervise the working of its 
electricity works when completed. The T.C. has appointed four 
members of its Electricity Committee to confer with the Radcliffe 
U. D. C. in reference to the proposal. 


Carnarvonshire.— The North Wales Power and Trac- 
tion Co. 's scheme involves the construction of a light railway from 
the seaport of Portmadoc through the romantic village of Beddgelert 
on to Snowdon, and thus joining the North Wales narrow gauge 
railway, which rune on to Dinas, eituate three miles from Carnarvon 
town. The latter railway is also to be extended to Carnarvon, and 
ia this way a new route of 23 miles from Carnarvon to Portmadoc 
will be afforded as an alternative to the 28-mile route and a break 
of journey along the L. and N.W. and the Cambrian Railways. 
The scheme also intends the construction of a light railway from 
Beddgelert to Bettwsycoed, 14 miles away. The whole proj ect is 
based on the generation of electrical energy at a low cost by means 
of water-power from lakes on the Snowdon mountain. One-fifth of 
the ‘available water-power will be adequate for the railways; the 
remainder is to be devoted to the electrification of the towns and 
quarries in the district, and probably to the supplying of energy in 
buik to other railway companies. The scheme was unfolded at 
inquiries held by the Light Railway Commiseioners at Beddgelert 
and Bettwsycoed some days ago, aud Bir Douglas Fox, consulting 
engineer to the promoters, gave evidence. Opposition was offered 
by the Bettwsycoed Urban Council, the National Trust for Places 
of Beauty and Historic Interest, and others ; but the Commissioners 
announced that they will submit an order for confirmation by the 
Board of Trade. In framing the order special powers would be 
taken to ensure the renowned scenery of the district through which 
the railways will run. The promoters announced that the contracts 
‘for the different works bad been placed, and chat the contractors 


were ready to start at once. 


Colwyn Bay.—It is reported that Messrs, Hewitt and 
Bhodes, engineers to the Colwyn Bay Light Railway Co., have 
entered into a contract for the construction of the line from the 
North-Western Hotel, Llandudno, to Rhos-on-Sea, and that the 
work is to be completed by May 1st. About a mile and a-half of 
the permanent way is laid on this section. Work under the new 
contract is to commence in the course of the coming week. 


Dadley.—An unusual accident took place on the tram- 
way last week. A Cradley Heath car was in the siding, near the 


Fountain, Market Place, and when it was about due out tbe con- 


ductor released the brake without observing that the motor-man 
was absent from his place in front of the car, which was thus set in 
motion. It travelled without the motor-man a considerable dis- 
tance, and dashed into the rear of a cart and injured the horse. 


East Cheshire.— The Light Railway Commissioners held 
an inquiry at Btalybridge on 10th inst. with reference to an appli- 
cation by the East Cheshire Light Railways Syndicate, Ltd., for 
power to construct a light railway from Mottram to connect with 
the electric tramways at Stalybridge and Hyde, and running also to 
Broad bottom and Tintwistle. It was stated te be the syndicate'a 
intention to construct seven miles of tramways at an estimated cost 
of £80,000. This figure included £10,000 for the erection of a gene- 
rating station ; but this, it was said, might not be needed. It takes 
1 hour 40 minutes to get by rail from Stalybridge to Glossop, and 
the fare is 84d., whilst by the proposed tramway the journey would 
be accomplished in 35 minutes at a fare of 6d. The scheme was 
opposed by the Great Central Railway Co., who pleaded that it 
would seriously injure their undertaking. Already their traffic 
receipts in the Glossop district had been reduced 72 per cent. by 
the tramway competition. In the end, the Commissioners found 
that there would be sufficient interference by the proposed scheme 
with the traffic of the Great Central Railway Co. to remove the 
case from their jurisdiction. It remains for the syndicate now to 
seek Parliamentary powers. 


Exeter.— Last week the City Council discussed the pro- 
posal to construct 12 single-track miles of electric tramways, mainly 
on the point whether the overhead ‘trolley, conduit, or surface con- 
tact system should be adopted for the central parts of the route, 
through the narrow business thoroughfares. A combined system of 
conduits for the central parte, and trolley for the outskirts was sug- 
gested, bat for the shortest proposed length of conduit the additional 
annual cost per annum for repayment of capital and interest would 
be £600 ; and it was finally agreed that the trolley be used over the 
whole system. Tenders are to be immediately invited for the con- 

truction of about four miles of track. 


Glasgow.—T wo men have been injured here“ through a 
live trolley wire falling. The men were seated on a bus when the 
wire fell. One of the men received a superficial wound belowithe 
knee, and the other a burn 8 in. long on the right thigh. In 
addition they suffered from shock, and after being medically:at- 
tended to were removed home in cabs. Little delay was caused. to 
the traffic, as the breakdown squad of the Corporation were soon on 
the scene and repaired the defect. 


Great Northern and City Railway.—This new electric 
railway was opened for traffic last Sunday. 


King's Norton and Northfield. — The U.D.C. is 
nri forward with the construction of tramways between the 
irmingham boundary and King's Norton, along the Pershore Road. 
The Jon way is now being rapidly laid. It is proposed to divide 
the distance into. three 1d. stages, and put six or eight cars on the 
route ; power may be had from the City of Birmingham Tram Co.'s 
station at Bournbrook, which at present supplies the Bristol 

route of the Birmingham system. 


L. and Y. Railway and Tramway Competition.— 
The railway lines having termini in Manchester are feeling the 
effects of tramway competition rather keenly. The chairman of the 
Lancashire and Yorkshire Co. (Sir G. Armytage), at the half-yearly 


meeting last week, referred to this matter as one of rather serious im- 


» 


portance. There had, he said, been a net decrease in the passenger 
department of £26,153, and of this it was estimated that tramway 
competition was responsible for not less than £22,000. The chair- 
man of the Great Central Railway Oo., spoke in a similar strain at 
the’ shareholders’ meeting of that company. Comparing the 
December half of 1903 with the same half of 1901, he said they had 
lost no fewer than three-quarters of a million passengers, who for- 
merly availed themselves of the suburban services of the Great 
Central. The actual money received for those short journeys was 
not great, but still the money they had lost from these passengers 
—about £4,000 in the last half-year—had been practically a net loss 
to them, as it had not been possible to materially reduce their train 
services. On several lines of railway round Manchester large reduc- 
tions of suburban fares are anticipated in the near future. 


Liverpool.—Sir Charles Petrie, when speaking upon the 
estimates of the Tramways Committee in the Liverpool City Council, 
stated that the traffic returns showed that 113,057,234 passengers 
were carried last year—an increase of 3:40 per cent. on 1902, and of 
19435 per cent. over 1897, the last year of the old company's 
management. No collision of a serious nature had occurred, and 
the fatalities had fallen to 1 in 28,000,000, as against 1 in 13,000,000 
in 1902. -This was attributed in a large measure to the use of the 
plough life-guard. The total income last year amounted to £531,483 
—an inorease of £18,058 over 1902. The expenditure during 1903 
amounted to £341,484, against £339,811 in 1902 —an increase of 
£1,652. 'The car-mile increased from 10:34d. in 1902 to 
10 73d. in 1903—an increase of 39d. per car-mile. The percentage 
of working costs to revenue had fallen from 65 per oent., in 1902, to 
64 24 per cent. in 1903. The gross profits had risen from £178,124, 
in 1902, to £203,256, in 1903—an increase of £25,133, equal to 10:9 

cent. on the capital expenditure, compared with 9°7 in 1902. 
The net profit was £96,242, against £75,497 in 1902 —an increase of 
£20,745. 


Liverpool and Southport Electric Railway.— More 
tangible signsare now evident of the approaching inauguration of the 
new electric service between Liverpool and Southport. Several of 
the new carriages arrive weekly from the L. & Y. Co.’s works at 
Newton Heath, and the railway authorities have selected the drivers 
from among the locomotive firemen at present at Sandhills and 
Bouthport. On the 14th inst. several very successful trials were 
made over the complete line from Liverpool to Southport, the tests 
being carried out without the slightest hitch, while the speed at 
certain points on the journey was greatly accelerated with the most 
satisfactory resulta. The new'servioe will be inaugurated some time 
next month (March), when the company will have received the full 
complement of coaches from the builders. 8 


London.—L.C.C.—At the meeting on Tuesday, five 
tenders were received for the supply of fuel economisers for the 
Greenwich power station. The tenders were referred to com- 
mittee for consideration. Mr. Austin—on the motion for the 
reception of the report of the Highways Committee—asked whether 
the attention of Mr. Benn had been drawn to a statement made by 
the chairman of the North Metropolitan Tramways Co. to the effect 
that given fair play, the Council would find the directors ready and 
willing to redeem their promises in regard to the adoption of 
electric traction. Mr. Goodrich desired to know whether the cost 
per car-mile run by the electric cars had been ascertained, and 
whether the cost of the burnt-out ploughs was charged to capital or 
revenue account. Mr. J. W. Benn, in reply to Mr. Austin, read a 
statement on the subject of the proposed conversion of the northern 
lines, in the course: of which he remarked that the company bad had 
full opportunity for considering tha question,and that if the com- 
pany had been disposed to forward the introduction of electric 
traction, portions of the lines, if not completed, would at all-events 
have been far advanced by the present time. With regard to the 
cost of electric traction, the Committee were not prepared until the 
accounts were made up at the end of the year to inform the Council 
of the cost per mile run. It must not be assumed that the cost 
exceeded the estimate placed before the Council. The expenditure 
on the new ploughs would be provided for out of the maintenance 
account, 

The Highways Committee reported that it had been found neces- 
sary to employ district inspectors on the various sections of the 
conduit tramways with a view to ensuring the efficient working of 
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the lines. The duties of the men consist in taking steps, as far as 
possible, to prevent accidents arising from defective ploughs, &o., 
and when such accidents occur to immediately take measures for 
the location of the faults and the restoration of the tramway traffic. 
Down to the present time five district in rs had been en- 
gaged, but no rate of pay had been fixed by the Council for ‘thet 
class of work. Оп tbe recommendatioa of the Committee, the 
Council fixed the rate at 45s. per week. 

The Committee stated that it had not been possible to obtain the 
promise of the contributions required from tbe local authorities 
towards the cost of widening roads in connection with the proposed 
tramways from Clapham Common to East Hill, Wandsworth, and 
from Deptford to the Herbert Hospital, Woolwich. In these cir- 
cumstances, the Committee recommended, and the Council agreed, 
not to proceed any further with the application to Parliament for 
powers to construct the tramways in question in so far as the pre- 
sent session is concerned. 

Мовтн MarROPOLITAN Tramways Co.—At the half-yearly meet- 
ing of the company, Mr. George Richardson, the chairman, referred 
to the attitude of the L. OC. C. as to the “ electrification " of the lines 
leased to this company—the lines always referred to by the Council 
apd in the iub pd tig as the '' Council's Northern Tramways.” It 
was quite true that they had demurred to the introduction of the 
conduit system, but it was not fair to suggest that they had done 
more than that, or that they had refused to co-operate or assist the 
Council in the matter. The directors had in no way changed tbeir 
views that the overhead system of traction could be more rapidly 
and economically established than was possible with the conduit 
system, with the minimum amount of disturbanee and inconvenience 
to the public. "e 

WANDSWORTH.—The L. C. C. has informed the B.O. that in view 
of the decision of the latter body not to contribute one-third the 
cost of the necessary street widenings, the proposed tramways from 
the existing terminus at Streatham fo the County boundary, and 
from Clapham to Wandsworth, will not be proceeded with. 


Manchester and Ashton.—An agreement has been 
arrived at between the Corporations of Manchester and Ashton-under- 
Lyne for the running of a 10-minutes' eervice of electric cars between 
Audenshaw and Ashton by the cars running to and from Manchester 
by way of Ashton old road; but gers using the Droyleden 
cars will require to change at Audenshaw. The Ashton pro 
that the term of the agreement should be for three years has 
acoepted by Manchester. 


Manchester to Liverpool.—At Little Hulton, near 
Bolton, work was begun last week on the stretch of new tramway 
line, which will be a link in the through tramway service between 
Liverpool and Manchester. Bome 50 or 60 industrial towns and 
urban districts will ultimately be linked up. The junction with 
the Manchester—Salford tramway system will be effected at 
Swinton. 


Paisley.—The conversion of the tramway system from 
horse haulage to electric traction is being proceeded with rapidly. 
By the end of the present month, it is expected that the eastern 
portion of the line to the Glasgow terminus, will be ready for 
opening. In a letter from Mr. Murphy's electrical engineer to 
the T. C., he states that те effort is being made to have the John- 
Stone route open for c in April Until the track in the 
eastern portion of the line is laid with cables, the T.C. has been 
asked whether it will be agreeable to Glasgow supplying the 
power, so that the Glasgow cars may be enabled to run into the 
Cross at the earliest possible moment. The request has been 
acceded to on the understanding that the current would be 
taken from the Paisley electricity works not later than April 1st 
next. 


Pemberton.—The L.G.B. has given the U.D.C. sanction 
to borrow £16,155, which will be expended as follows :—Generating 
station plant, £8,200 ; Ormskirk Road tramway, including overhead 
equipment and cables, 43, 355; Warrington Road tramway, includ- 
ing equipment and cables, £4,600. 


Perth.—The report by the electrical engineer as to the 
new plant required in order to electrically equip the tramway ser- 
vice states that it will be necessary to provide one 420-xw. steam 
dynamo with foundations, £4,500; one fan for induced draught, 
£500 ; tramway switchboard, £1,400; additions to present switch- 
board, £250. As the feeder cables at present supplying the town 
are now fully loaded, it would be advisable to lay an additional 
feeder from the works to the top of Kinnoul Street, at an estimated 
expenditure of £1,650. The estimated expenditure immediately 
required was, therefore, £8,300. In order to meet any extension 
of lighting as well as tramways which will be likely to take place 
within the next five years, the following additional plant will be 
required :—Generating plant, £5,300; water-tube boiler and feed 
pump, £1,250; surface condensing plant, £1,100; distributing 
cables, £1,550; meters, cut-outs, &c., £1,200— £10,400 in all, with 
£1,300 for contingencies. 


Rochester, —The tramways are now to be proceeded with 
at once. Mr. Rotter (the Council's engineer) has laid before the 
Committee а draft specification to be attached to the contract in 
respect of the permanent way and the overhead equipment of the 
section from the City boundary over the New Road and on to Star 
Hill and it has been approved by the Corporation, which is 
to lay down the lines to be in turn leased by the Chatham and 
District Light Railways Co., who are now running electric trams 
all over the adjoining towns of Chatham and Brompton. 


Stockport.—The Т.С. had a meeting last week to con- 
sider the position of the tramway undertaking. The Mayor and 
several members of the Tramway Committee bad previously resigned 
in consequence of the rejection of the Committee's proposal to 
appoint Mr. A. T. Eardley, the Committee's clerk, as tramway 
manager, at a salary of £300 a year. The result of a long discus- 
sion was, that Mr. Eardley's appointment was confirmed, but the 
salary attaching to the post was reduced from £300 to £250. The 
chairman and vice-chairman of the Committee, at the request of the 
Council, withdrew their resignations. : 


Tramway statistics.—The Parliamentary return which 
has just been issued, showing the particulars of “ Street and Road 
Tramways and Light Railways” in the United Kingdom up to June 
30th, 1903, is an interesting document. The figures speak very 
eloquently of the progress of electrie tramway traction, and in the 
main are as follows :— 


Number of undertakings.. as es 296 with 1,772 track miles. 
Municipal undertakings .. э Хех 142 with 1,0674 track miles. 
Other undertakings T oe os 154 with 7044 track miles. 
Method of Traction : — 
Miles. Chains 

Electric .. s $a oo 1,958 88 

Stem $ А 140 22 

Cable $ 80 18 

Gas motors 9 46 

Horse ` 838 59 

1,772 17 


The following figures show the progress during tbe year :— 


1903. 1908. 

Total capital expended ee oe 881,562,267; £41,656,507 
Miles open 8 ED: as 1,484 1,772 
Number of horses ..  .. a 24,120 20, 

Number of loco. engines B42 984 
Number of cars es ux 1,154 8, 951 
Miles run.. CER" ds va — 178,684,280 
Passengers carried. is 1.894, 452,988 1,681,948, 655 
Gross receipts .. T€ өө £6,679,291 090,042 
Working expenses азе 44, 817, 878 45,511, 259 
Net receipts oe = £1,861,418 £2,578, 


The return is divided up into two в: (1) Giving details as to 
capital authorised for and expended upon each undertaking, and 
the length of line; and (2) showing fully the gross receipts, working 
expenditure, net receipts, passengers carried, miles run, passengers, 
and soon in respect of each of the 296 undertakings. 


Whitechapel and Bow Railway.—At the meeting of 
this company last week the chairman, Mr. H. Doughty Browne, said 
it was h that the work of “electrification " would be carried 
out simultaneously by the District Co. and the Tilbury Co. Up to 
the present time the company had been unable to get any tbrough 
service in connection with the Metropolitan Railway. When the 
company’s line was made the theory was that there would be almost 
as valuable traffic to be received from the north branch as from the 
south branch, over the Metropolitan District. 


Wigan.—The T.C. has disposed of 12 of the old tram- 
cars to the New General Traction Oo., Ltd., for £4,000. 


| 
TELEGRAPH AND TELEPHONE NOTES. 


Swansea Telephones.—At the last meeting of the Tele- 
phones Committee, it was reported that many new orders were being 
received, and the chairman said they would shortly require more 
money to proceed with the scheme. It was stated that £20,300 had 
so far been spent, and Mr. Mackie, manager, said that, roughly, 
about £15,000 more would be necessary to double the system. It 
was decided to recommend the raising of a loan for the purpose. 


Glasgow Telephones.—Ambulance classes have been 
inaugurated in connection with the National Telephone Co. (Glas- 
gow district). Fully 160 employés, male and female, are being 
taught '' first aid to the injured.” 


Telegraphic Interruptions and Repairs :— 


Cams. INTERRUPTED, REPAIRED, 
inica-Martinique eo oo ee ee eo May 5. 1908 өө өө 
Bt. Luoia- Martinique 59 "ó „ Мау т, 1909  .. T 
Trinidad-Demerara No. 1 m ee ee Aug. 2), 19001 .. ee 


Mole St. Nicolas-Port-au-Prince .. .. . Deo. 16, 108. 


Cayenne-Pinheiro ө ee ee m 18, 1903 m ec 
New York-Ha ee ee oe ee ee A 18, 1908 eo ee 
Anjer-Kalianda .. ws T T oe ee Got. . ee 
Reissa-Issa (Yemen)-Camaran ss - oe Oct, 1902 ee 
Tourane-Amoy .. - es aa „„ Nov. 10, 1908 А 
Tarifa-Tangier . „. Jan. 18, 1904 
Oran-Tangier  .. s; eb. 8, 1904 А 


Nagasaki-Vladivostock.. .. . „ . Feb. 15, 1904 ꝙœ n 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.—February 28rd. One 750-KW. steam 
dynamo. See “ Official Notices" February 12th. 
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Austria.—March 20th. The Municipal Authorities of 
Retz are inviting tenders until March 20th for the establishment of 
a central electric lighting station in the town. 


Battersea.— February 22nd. Coal, stores, carbons and 
meters for the Electricity Department. See “Official Notices” 
February 12th. 


Bermondsey.— March 1st. Wiring of buildings, &c., at 
the generating station. See “ Official Notices " to-day. 


Biackburn.—February 29th. Stores for the Electricity 
and Tramways Department. See “Official Notices" February 12tb. 


Canary Islands.—March 23rd. Tenders are being 
invited by the Spanish Ministry of Public Works, for the concession 
for the construction and working of an electrio tramway between 
Ban Cristobal de la Laguna and Tacoronte (Canaries). Particulars 
may be obtained from, and tenders are to be sent to, El Ministerio 
de Obras Publicas, Madrid. 


Chili.—June 28th. Tenders are being invited for the 
ublic electric lighting of the city of Punta Arenas (Straits of 
Eagellan), by the Municipal Commissioners of that city. Fall 
particulars can be obtained on application to the Chilian Legation, 
29, Queen's Gate Terrace, S. W. " 


Cambuslang.—February 29tb. Tenders are invited for 
engines, dynamos, switchboard, and lamps, main and distributing 
cables, and other works necessary to provide a complete system 
of electrical supp!v within the special lighting district. See 
* Official Notices " February 12th. 


Cape Town. — Arc lamps for the Exhibition. See 
“ Official Notices " to-day. 


Ealing. February 25th. One 750-Kw. steam alter- 
nator, condenser, &c. See Official Notices February 12th. 


Edinburgh.— February 22nd. Engine and dynamo of 
large size. See Official Notices January 22nd. | 


Gainsborough.—March 16th. Telephones and fire 
alarms for the U. D. C. See Official Notices” to-day. 


Gravesend.— February 25th. Five motors (3 to 12-B. M. P.). 
Bee “ Official Notices” February 12th. — 


Greenock.—February 25th. One 400-K w. steam-driven 
cm and lighting generator. See Official Notices" February 


Hammersmith.—February 24th. Meters, service and 
fuse boxes. See “ Official Notices” February 12th. 


Hanley.— February 22nd. 500-kw. steam or turbo- 
alternator, condensing plant, superheaters, &c., for the electricity 
works. See “ Official Notices” January 29th. 


Hornsey.— February 29th. Stores and cables for the 
electricity works. See Official Notices” February 12th. 


Islington.— February 24th. Conduits and mains. See 
* Official Notices " January 22nd. 

Islington.—February 25th. Stores for the Electricity 
Department. See Official Notices February 5th. 


Kilmarnock, — February 29. Pipework, lamps, 
oggi етра meters, &c., See Official Notices” Feb- 
ruary А > 


Manchester.—March 1st. The Manchester Dock and 


` Warehouse Extension Co. wants tenders for 25 electric hoists and 
10 electric fixed cranes. See “Official Notices" January 29th. 


May-Oatway Installations.—February 24th. Tenders 
are invited by the May-Oatway Oo. for several installations on their 
system. See Official Notices to-day. 


Metropolitan Asylums Board.—March 8th. Tenders 
are invited for fire alarm and telephone installations at Caterham. 
Bee “ Official Notices” to-day. 


Newport (Mon.).—February 22nd. The Electricity and 
Tramways Committee invites tenders for 10 electric tramcars. Mr. 
Н. Collings Bishop, engineer. 


Port Elizabeth.—February 22nd. The Municipality 
invites tenders for the supply of certain telephone material. Davis 
and Soper, 54, St. Mary Axe, London, Е.С. 


Radeliffe.—Febroary 20th. Station lighting and wiring 
to motor, testing instruments and accessories. See Official 
Notices" February 12th. 


Rathmines.—February 20th. Coal, meters, carbons 
and stores for the Electricity Department See Official Notices 
February 12th. | 


. Russia.—The Russian Post and Telegraph Authorities 
in St Petersburg are about to invite tenders for the construction of 
a telephone line between Odessa and Kiew, at an estimated cost of 
500,000 roubles. 


offers for the lease of certain tramways. 


St. Annes-on-the-Sea.— February 27th. Steam dynamo. 
See '' Official Notices " February 12th. 


Salfurd.—Febrnary 29th. Stores, &c., for the Elec- 
tricity Department. See “Official Notices” to-day. 


Snowdon.—February 29th. 14 miles of 36 in. diameter 
steel piping for the Portmadoc and Nurth Wales Co.’s power station. 
See Official Notioes " February 12th. 


South Shields.—March 12th. "The Corporation invites 
See “ Official Notices 
January 15th. 


Spain.— February 26th. The Municipal Authorities of 
Cuenca are inviting tenders until the 26tb inst. for the concession 
for the electric lighting of the town during a period of 15 years, 
Tenders are to be sent to El Secretario del Ayuntamicnto ds 
Cuenca, whence particulars may be obtained. 


Spain.—March 21st. "Tenders are being invited until 
March 21st by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an elect.: : 
tramway in the town of Seville. Tenders are to be sent to la 
Direccion General de Obras Publicas, Madrid, whence particu! ага 
may be obtained. 


Stourbridge.— February 26th. Engines and dynamos, 
boiler, booster, crane and battery, for the U.D.C. See “ Official 
Notices " February 12th. 


Sunderland.—February 26th. Crane and battery. Sec 
" Official Notices” January 29th. 


Weymouth.—March 7th. 
generating ‘station, and supply of meters. 
to-day. 


Wimbledon.—March 18th. Stores for the ElectriciLy 
Department. See “ Official Notices” to-day. | 


Wrexham.—March 12th. Stores for the Electricity 
Department. Bee “ Official Notices " to-day. 


Lighting the Corporatiou's 
See Official Notic:» " 


OLOSED. 


Beckenham.—The U.D.C. has accepted the tenders of 
Messrs. Buchanan & Curwen, Beckenham, Mr. G. Dean, Becken- 


ham, and Messrs. E. Newbald & Оо, Sutton, for free wiring. 


Cape Town.—We are informed that the contract for 
the electric lighting and power at the forthcoming Cape Town 
Industrial Exhibition, 1904-5, has been placed with the Torqus 
Electrical Engineering Co., 20—28, Dalling Road, Hammersmith. 


Dunedin (N.Z.).—The British Westinghouse Co. hits 
received an order from the Dunedin (N. Z.) branch of Mesers. Noyes 
Bros. for & 5,000-volt alternator of the rotating field type, with 
direct-conneoted exciter. | 


London.—The following tenders have been received by 
the L. C. C. for the reconstruction for electric traction of the cab! o 
tramways between Kennington and Btreatham:— __ 


W. Griffiths & Co., Ltd... £86,624 
J.G. White & Co., Ltd... 95,005 
Dick, Kerr & Co., Ltd a ps 95,751 
Edmund Nuttall & Co., Manchester.. 97,133 


W. Underwood & Bro. Dukinfield ..  ..  ..  .. 99,221 


R. W. Blackwell & Co., Ltd., London 104,605 
Pethick Bros., London .. s 8 110,143 
Jobn Mowlem & Co., Ltd. ёв КЕ - . 111,710 
Wm. Kennedy, London . Vs T is Бе .. 118,897 
Geo. Law, Kidderminster T . 128,588 


The Highways Committee proposed to accept the tender cf 
W. Griffiths & Co., who undertook to complete the work in thr:o 
months from March 31st, bnt the consideration of the question has 
been postponed for а week. 


Lowestoft.—For supplying electrically-driven plant at 
the pumping station to the T. O. Р 


Blake, Knowles & Co. oe ee ee ee ae ee £907 
Reavel & Co. .. se ie só is T 2$ .. 750 
R. W. Blackwell & Co. d ce st es t . . 1,114 
British Westinghouse Co. .. mn T s " .. 730 
Hughes & Lancaster.. kx vy ze - .. 1,057 
Ingersoll Sargent Drill Co. (accepted) E er .. 726 


FORTHCOMING EVENTS. 


Friday, February 19th.—At 2.80 p.m. Civil and Mechanical Engineers’ Society. 
visit to the Shallow Tramway under Kingsway. 

Saturday, February 20th. — At 2 p.m. Junior Institution of Engineers. Vi it 
to the Colonial Consignment and Distributing Co.'s Frozen Austia- 
lasian Meat Stores, Lambeth. 

At 8 p.m. Royal Institution. Lord Rayleigh, F. R. S., on The Life 
and Work of Stokes. (Lecture I.) 

At 7 30 p.m. Glasgow Technical College Scientific Society. ‘ Modern 
Conceptions of Matter,“ by Mr. Angus MacLean. 

At 7.90 p.m. Institution of Electrical Engineers (Students). The 
Testing of Alternating Current Machinery,“ by Mr. R. J. Kaula. 

At 2.80 p.m. Institution of Electrical EnglBieers... Students’ visit to the 
Central Electric Supply Co. 's works, Grove Road, Marylebone. 
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Wednesday, February 24th.—At 7.80 p.m. Institution of Electrical Engineers. 
prea: meeting. ‘Automatic Railway Signalling,“ by Mr. E. 
sher, 
AtBp.m. Liverpool Engineering Society. Mr. G. Balfour оп Con- 
duit and Surface Contact Tramway Systems." 

Thursday, February 25th.—At 8.0 p.m. Institution of Electrical Engineers. 
Adjourned discussion on '*'Trans-Atlantic Engineering Schools and 
Engineering," by Dr. R. M. Walmsley. 

At 5 p.m. Royal Institution. Prof. H. L. Callendar оп Electrical 
Methods of Measuring Tempcrature." (Lecture I.) 

Friday, February 26th.—At 5 p.m. Physical Society. А New Dilatometer," 
by Mr. Borniksen: А Quartz-thread Vertical Force Magneto- 
graph," by Dr. W. Watson; ''On Stresses in a Magneto-static 
Field," by Mr. G. W. Walker; “Some Hints on the Preparation of 
Diagrams," by Dr. W. Watson. 

At 8 p.m. Institution of Civil Engineers (Students). 
Design," by Mr. L. G. Crawford. 

At 9.0 p.m. Royal Institution. Mr. Alexander Siemens on New 
Developments in Electric Railways.“ 


North-East Coast Institution of Engineers and Shipbuilders. Meeting 
at Newcastle-upon-Tyne. 


Northampton Institute. Prize distribution by Lord Kelvin, and Con- 
versazionc. 
Institution of Electrical Engineers (Manchester). Annual dinner. 


Saturday, February 27th.—At 8 p.m. Royal Institution. Lord Rayleigh, F.R.8.» 
on '* The Life and Work of Stokes.“ (Lecture II.) 


Association of Engineers-in-Charge, Concert and dance. 


‘+ Boiler-house 


NOTES. 


The Motor-Omnibus.—The chairman of the London 
. Road Car Co, (Mr. J. H. Moore), answering a question put to him 

as to whether the company proposed to start motor-omnibuses, said 
na believed that the omnibus had a greater future before it than any 
other class of vehicle. They would shortly have one or two motors 
on the road; the motor would be their trump card, and when the 
proper one was found, it would easily beat the tram ways running 
on fixed rails, and with &n expensive electrical system. 
not tbink it would be long before the directors would be able to 
invite the shareholders to view а perfect motor." 

Mr. Alderman Pound gave bis hearers some important information 
respecting motor traction at the meeting of the London General 
Omnibus Co. He is reported to have said: — With regard to 
motors, they were six months nearer their adoption than when he 
last addressed them." Seeing that he addressed them at tbe last 
half-yearly meeting six months ago, the statement is indeed 
remarkable. What the remark amounted to was, We are as we 
were in relation to this matter, gentlemen !“ 


Municipal and County Club.—At the house dinner 
cf tbis club held on the 8th inst. at Whitehall Court, Bir Francis J. 8. 
Hopwood, К.С.В., C. M. G., Permanent Secretary of the Board of 
Trade, was the guest of the evening. The Municipal and County 
Club, which was founded in February, 1903, now has а membership 
of close on 500 members. 


New Technical Journal.— We are pleased to announce 
the issue of а new French electrical journal, under the direction of 
M. J. Blondin, and with a title synonymous with our own—namely, 
La Revue Electrique. The Rerue will appear twice a month, and 
will contain special articles, abstracts, accounts of new inventions, 
a bibliography, and notes bearing on the most recent progress in 
electrical science. The first number contains articles on the Edison 
accumulator by L. Juman, and single-phase traction on the Arnold 
system by the editor, as well as a variety of minor matter. We 
wish all success to our new contemporary, which hails from the 
well-known Librarie Gauthier-Villars, Paris. 


Was it Satire — According to the Sunderland Echo, 
Lord Kelvin, who has done so much to advance the world's know- 
ledge of electricity, dislikes the electric light. When he visited - 
the United States a little while ago with Lady Kelvin they spent а 
short time of their stay with Mr. and Mrs. George Westinghouse, of 
Westinghouse brake fame, whose home after dark!is a blaze of elec- 
tricity. The first night they spent there Lady Kelvin rang up a 
Ecrvant to beg: that they might be accommodated with a couple of 
tallow dips, as they were unaccustomed to such intense light in the 
bedroom.'" We have heard stories about wiring in America. Our 
readers may draw their own conclusions. 


Nir R. Tangye's Views on Protection.—Writing to 
the Standard on February let, Sir Richard Tangye says:— There 
are some aspects of the effecta of Protection upon the vital interests of 
the working classes that cannot be too strongly impressed upon their 
minds. It has been clearly demonstrated that if we put a stop to 
the importation of foreign productions we necessarily put a stop to 
the export of our own, seeing that all foreign trade is based upon an 
exchange of products. The avowed object of Protection is to 
destroy the competition of the foreigner in our home markets; or, 
jn other words, to increase the prices charged to the consumer in 
thia country. Now,who ever heard of the demand for manufactured 
goods being increased by raising their prices? And yet this is pre- 
cisely what Mr. Chamberlain says will happen if his proposals are 
accepted. My firm employs more than 2,000 men, and itisquite con- 
ceivable that any loss of profit that we might sustain through a shrink- 
age in trade consequent upon Fiscal changes would be more than com- 
pensated by increased prices in the home market. But how would 
this help the working man? A lessened trade would require fewer 
men, consequently there would be greater competition for employ- 
ment, and wages would proportionately fall. Very good for the 
employcr, since he would get as much profit as before on a smaller 
turnover, with а propo@tionately reduced responsibility, while for 


He did 


James Watts and George Stephensons. 


the working man there would be less employment, and lower wages, 
aggravated by an increased cost in living and clothing. My firm do 
business in all parts of the world, and, so far from desiring Frotec- 
tion, we believe that its imposition would be disastrous to the best 
interests of all, but especially to the working classes.” 


Junior Institution of Engineers’ Dinner. —The 


· nineteenth annual dinner of this Institution was held on Saturday 


last at the Hotel Cecil, the President, Mr. J. Fletcher Moulton, 
K. C., F. R. S., M. P., being in the ehair. Among those present were 
Lord Balfour of Burleigh, Captain Sir Andrew Noble, Prof. D. 8. 


Capper, Mr. R. Kaye. Gray (President Inst. E. E.), Mr. H. T. Eve, 


Colonel Raban, Messrs. Kenneth Gray (past chairman), S. Cutler, 
jun. (chairman), Percival Marshall (past chairman), J. H. Pearson, 
and many other well-known visitors and members. 

After the loyal toasts, the President proposed “ British Com- 
merce," a subject which his position compelled him to handle very 
gingerly. Referring to its past history, he pointed out the vast 
influence exerted by the advent of telegraphs and steam engineering. 
He had faith in its future, believing that the British nation possessed 
the two qualities essential to success—enterprise and character— 
qualities for which the firm of Armstrong, Mitchell & Co. was 
renowned in the highest degree, 

In reply, Sir Andrew Noble said that the future of our Commerce 
lay in the hands of such as the Junior Institution of Engineers. It 
was unfortunate that the fiscal question had ever become a party 
опе, as un impartjal inquiry was urgently necessary. The rise of 
steam railways and steam navigation was contemporaneous with 
Free Trade, and was the real source of the prosperity of the country. 
James Watt and George Stephenson were our benefactors rather 
than Richard Cobden, whose predictions that the abolition of the 
corn laws would not throw land out of cultivation, and that all 
nations would adopt Free Trade, had been wholly falsified. England 
stood alone—even her colonies were opposed to her fiscal policy. 
Twelve thousand British ironworkers were recently thrown out of 
work, while the imports of foreign steel bad enormously increased, 
Alcohol, for industrial purposes, could be had in Germany at 6d. a 
gallon—here it cost 11s. Countrymen were forced into the towns, 
and the physique of the nation deteriorated, through the decline 
of agriculture. 

The toast of The Bench and the Bar” was introduced by Prof. 
Capper, and suitably acknowledged by Mr. Eve. | 

Mr. Kenneth Gray, in proposing “The Senior Institutions," paid 
& tribute of gratitude to the latter, and appealed to the Committee 
on Engineering Education to include the hitherto neglected gubject 
of heating and ventilation in the curriculum of the young engineer. 
In bis reply, Mr. R. Kaye Gray commented on the apparent lack of 
difference between the senior and junior Institutions, and remarked 
that the Education Committee had adopted two guiding principles 
—it would avoid excessive standardisation, for individuality was 
one of the best features which had contributed to the success of 
British industry ; and it would try to ease the way for the future 
Mr. Gray thought that 
perhaps the progress in engineering due toj these men had been 
at the root of agricultural depression. 

Lord Balfour toasted ' The Junior Institution,” and compared 
ancient and modern engineering works with regard to their appli- 
cation to the service of man—to the advantage of modern practice. 
He added technical skill to the two essential qualities defined by 
the President, and said that it was the worst possible mistake to 
suppose that one’s education was completed when one left college 
to commence practical work. Herein lay the utility of auch an 
institution as the subject of the toast. Mr. 8. Catler, jau., replied, 
referring to the 19 years of success of the Institution, which was 
now preparing to extend its operations to the provinces, was 
arranging a visit to Germany, and had raised its entrance fee. Mr. 
Cutler eulogised the merits of the secretary, Mr. W. T. Dunn, who, 
he said, had made" the Institution. | 

Mr. Percival Marshall proposed the health of “ Absent Members," 
instancing various important works upon which they were engaged, 
and uttered a warning as to the depressed state of engineering in 
South Africa. Mr. Pearson toasted ‘ The President,” who, in reply, 
exhorted the members to make the best use of their youth, and the 
proceedings came to an end with Auld Lang Syne.” 

During the evening Miss Maude Smithers gave a pianoforte solo 
and recitations, Mr. T. E. Gatehouse (hon. member) performed 


violin solos, and Mr. Kenneth Gray sang, all to the great enjoyment 
of the audience. 


Old Faradians at Dinner.—Old Faradians of Man- 
chester and the neighbourhood dined together at the Midland 
Hotel, Manchester, on Saturday last with, Mr. C. D. Taite, borough 
electrical engineer of Salford, in the chair. Mr. Robert Hammond, 
in replying to the toast of The Electrical Standardising, Testing 
and Training Institution," confessed that when he remembered that 
more than 20 years had passed since he first started the College in 
Red Lion Square, he realised that he was getting old, а statement 
which evoked a storm of disapproval. Nevertheless, һе added, I 
feel no evidence of it. Referring to an ambition he had when 
а boy to plant trees, which he had not found possible to satisfy, 
he felt that in planting the number of electrical engineers (about 
500) who had pa :вед through the Institution in their profession he 
had achieved that ambition in a more valuable form. The toast of 
“ The Visitors" was responded to by Mr. E. Cowan, chairman of the 
local section of the Iastitution of Electrical Engineers. The 
speeches were commendably brief, as the dinner was followed by a 
smoking concert. The gathering was a great success, and will be 
repeated next year. Much credit is due to Mr. J. T. Tiplady, the 
honorary secretary of the dinner committee, whose efforts were 
brought to such a happy fruition. 


(Continued on page 308.) 
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ELECTRICITY IN THE MAKING OF 
MUSIC. 


Her ivory hands on the ivory keys, 
Btrayed in a fitful fantasy, 
Like the silver gleam when the poplar trees 
Rustle their pale leaves listlessly ; 
Or the drifting foam of a restless sea 
When the waves show their teeth in the flying breese. 


IN the London Magazine for September, 1908, there 
appeared a highly interesting and instructive article 
entitled The Romance of a Piano.“ It described the 
evolution of the most popular, or at all events the most 
played upon, instrument of the day; its introduction into 
England ; the multifarious processes in its manufacture; the 
supremacy of the British-made piano, and the classical 
musical names that will for ever be indelibly associated with 
it. Some very charming portraits of Mozart, Beethoven, 
Chopin, Wagner, Liezt and Handel embellished the text; 
while illustrations of the clavichord, the harpsichord and 
& modern grand and expensive pianoforte connected the 
past with the 
present ; and last, 
but not least, a 
portrait of John 
Broadwood, the first 
English manufac- 
turer of the piano, 
gave one a fine 
appreciation of the 
splendid type of 
man who originated 
what is to-day the 
largest manufactory 
of these instruments 
in the Empire. 

We are aware 
that many of our 
readers are ardent 
votaries of the 
Divine Art, others are performers of more than average 
ability, and we would gladly enlarge upon this part of 
the subject, but as our main object is to dilate upon the 
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applications of electricity in ** The Reality of a Piano," we 
must deny ourselves the pleasure of going into & dissertation 


MakiInc тни босиріка? BOARD, 


on the immediate predecessors of the instrument, and confine 
our remarks to what we understand by the pianoforte of 
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to-day, based upon what we saw on the occasion of the Press 
view of Messre, John Broadwood & Sons, Ltd., new factory 
ab Old Ford, near 
Victoria Park, E., 
on Tuesday, the 
2nd inst, 
It is & curious 
fact that very few 
pianists, whether 
professional or ama- 
teur, have any 
accurate knowledge 
of the construction 
of the instrument, 
80 that the per- 
former has rarely 
any clear notion of 
the manner in 
which his music is 
produced; yet the 
first principles can 
be easily understood, and в couple of hours spent in а large 
piano factory cannot fail to be а source of delight and 
interest, | 
Science and Music oftentimes go hand in hand, but 
whereas the former is held to be hindered in its progress by 
the many tongnes of the various civilized races, and is, there- 
fore, in need of а universal language, Music, as Long- 
fellow has well said, is the universal language of mankind. 
How well Science is brought to bear, however, on the 
making of the instrument that may be styled the voice of the 
musician, the only means whereby unaided he can give com- 
plete utterance to his thoughts, the only vehicle for the 
communication of his musical ideas, that concord of sweet 
sounds” in their entirety, we will now endeavour to explain. 
The first grand pianoforte, manufactured by John Broad- 
wood in 1770, was soon improved. Broadwoods brought 
out in 1847 their first “ iron grand piano," an invention by 
which the instrament became partially independent of the 
wooden bracings below the sounding-board, and was thus 
enabled to sustain far thicker strings than formerly, the 
methods of pianoforte construction being thus entirely 
revolutionised. Chopin's piano, made for him by the Broad- 
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woods in 1848, contained no less than five heavy parallel 
bars of iron ; and recently they have perfected their famous 
“ steel barless" grand, wherein an elastic, yet enormously 
powerful, steel frame takes the place of the old-fashioned 
cast-iron one, all internal bars being omitted, the old 


essential that the timber should be sawn in such a way that 
the grain of the wood should be exactly as isrequired. Many 
experiments have been made with the object of discovering 
some material that should replace this timber in the manu- 
facture of musical instruments, but nothing has been found 
to equal spruce fir in resonant qualities, 
owing to the great strength and elas- 
ticity, combined with great lightness, 
which are its chief characteristics. 
The quality of a pianoforte depends 
largely upon the construction of the 
sounding board and upon the deter- 
mination of the scaling or the lengths 
and sizes of the strings or wires. 

The sounding board completed, the 
pianoforte receives the metal frame, 
which enables it to withstand the 
great strain which will be put upon 
it. As we have previously said, Messrs. 
Broadwood & Sons have recently 
introduced their already well-known 
patent steel barless frame, the use of 
which, while providing all the strength 
that is necessary, and which was 
hitherto: obtainable only by the 
employment of rigid iron castings, 
provides a certain degree of re- 
silience which has a marked effect 
upon the tone of the pianoforte, giving 
it a sonority and a beauty of tone- 
quality not hitherto attainable. 

The pianoforte now receives the 
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“ gridiron " casting being thus abandoned in favour of a 
free-toned, open frame. 

As the modern pianoforte depends for ita durability upon 
a strong framing of metal, a well-equipped engineering shop 
is a necessary adjunct to a modern pianoforte factory. One 
is, however, hardly prepared to find so extensive and so well 
furnished a machine shop as that in which the various processes 
of drilling, pinning, and japanning of the metal frames are 
carried out. The frames are heavy pieces, sometimes 
weighing as much as 5 cwt., and the 
distances which have to be traversed 
between the spot where they are com- 
pleted and the workshops in which 
they are required for incorporation in 
the pianoforte, are very considerable ; 
but the appliances provided carry 
out the work with ease and rapidity. 

Of the three upper floors of the 
main building, two are devoted to the 
manufacture of grand, and one to the 
manufacture of upright, pianofortes. 
In the grand case-making shop, which 
is on the first floor, the various parts 
are put together, and the case having 
been veneered it is ready to receive the 
sounding board, which, as in the 
violin, is à most important part of the 
instrument. In many ways the 
sounding board of the pianoforte 
resembles that of the violin, but it 
differs in that it has to withstand a 
stress, not from four light eatgut strings, 
but from a very large number of steel 
wires under a heavy tension, varying 
from 18 to 32 tons according to the 
size of the instrument. The con- 
struction of the sounding-board is 
therefore very strong, and the ample 
dimensions of the modern pianoforte 
give scope for an instrument of far greater tone-power 
than was formerly the case. 

The material used for the sounding board is the wood of 
the well-known spruce fir (abies ezcelsa), the familiar 
Christmas tree. This is obtained from central and eastern 
Europe, where it is carefully selected and prepared, it being 


strings, which are the source of its 
sound. Steel of the very finest quality, 
drawn in the most careful and skilful 
manner, is the only material fit for 
the purpose, and it comes from Germany! We under- 
stand, however, that a Birmingham firm has recently 
gone into the matter of music wire-drawing, and are 
producing a wire which seems likely to compete success- 
fully with the foreign makes. We hope to hear of its 
success, but the fine wires evidently demand great 
care and skill in manufacture. The pianoforte now 
passes to the “finishers,” for the fitting of the 
"action," the technical name for the ivory keys, - the 
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hammers, and their connecting mechanism. All the work 
relating to the action of а high-class pianoforte is necessarily 
of excellent quality ; nothing but the best materials and the 
best workmanship can possibly produce & result which will 
not only please the pianist when the instrument is new, but 
which will also stand the test of time, Nowhere is this во 
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evident as in the action, an inspection of which reveals an 
immense number of small moving parts, clothed, padded, 
and lined with cloth felt and leather, and furnished with all 
kinds of little springs and wires. 

=> Polishing plays an important part in the manufacture, 
and the final processes through which the now completed 
pianoforte passes, are regulating and tuning, which leave the 
instrument ready for delivery to the show rooms. The 
employés in this department are men of tried skill and 
special aptitude, and their work is the result of long and 
. careful training. 

There are few, if any, manufactures in which there are so 
many various trades, all necessary to the production of the 
finished article, as those combined in the making of a piano- 
forte, and it is difficult to realise, except by actual inspection, 
through how many hands the instrument passes from the 
commencement until its completion. 

Messrs. Broadwood have provided very thoroughly for the 
. comfort and well-being of their workers, and a description of 
the factory would be incomplete without a reference to the 
men who are constantly engaged in the production of the 


incandescent lamps. Electric power transmission is largely 
used in the combination system adopted of driving the varied 


kinds of machinery, partly by light high-speed sbafting and 


partly in groups or singly by electric motors. Five electric 
power lifts and an electric tramway are also employed. 

Various as are the processes to be carried out, beginning 
with the rough materials at the far end of the great factory 
to the finished pianoforte in the store at the other, no part 
of the path is traversed a second time. 

As it comes from the machines the wood is stacked on 
special trucks, and on these passes to a traverser truck at 
one end of the adjoining air-drying house, where it remains 
from a tew weeks to two months in the five drying chambers. 
When completely treated the trucks are delivered at the 
other end of the chambers to a second traverser truck, and 
by it delivered to a three-ton electric lift, with a 15-H.P, 
motor, which lifts it to one or other of two floors above the 
drying chambers. On these floors are rails on which the 
trucks run for delivery of the wood for storage. 

For these upper floors the wood as required is taken to 
the next building, in which is a very large collection of 
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Broadwood pianoforte. It is upon the organisation and 
training of the workers themselves that the quality of the 
product chiefly depends. Messrs. Broad wood fully recognise 
this, and the 500 men and youths employed by them are so 
trained and organised that everyone becomes a specialist in 
his particular branch, while each group of mechanics is 
directed and supervised by a foreman who is a strict 
disciplinarian as well as a pastmaster in his own art. It is 
ouly by the harmonious co-operation of these workers of 
many handicrafts that Messrs. Broadwood are enabled to 
produce the best possible result, and to successfully maintain 
that high place in the public estimation which has been 
theirs for so many years. 

Covering the whole plot of ground within a boundary 
formed by Stour Road, Smeed Road and Beach Road, not 
far from Old Ford Station, and another plot on the Hackney 
Oanal connected by a private tramway, these works have 
been designed to meet the requirements of the great business 
established more than a century aud a half ago. 

Every approved modern machine tool orappliance tending 
to rapidity and improvement in the product has been adopted, 
and it is electrically lighted throughout by about a thousand 


modern machinery. Most of this is of British make, but 
some special machines are from America, while in other 
parts of the factory are some German and some Freuch 
machines. 

The machinery in this wood-working machine shop 
includes numerous planing, thicknessing and sur- 
facing machines, with cutters from 12 in. wide to 48 in., 
the largest machine in the country ; machines for planiug 
four sides at one operation ; tenoning machines, mortising 
machine, circular and hand saws, moulding machines for 
moulding from + in. up to sizes which cut to a depth of З in. 
aud width of 9 1n. for shaping the falls or keyboard covers, 
large and small sand-papering machines, vertical spindle 
monlding machines, vertical spindle sand-papering machines 
and numerous other special machines. 

The whole of the chips, shavings and sawdust from the 
machines in both this large mill and the rough saw mill are 
carried off by an extensive system of pneumatic conveyors to 
cyclones over the sawdust chamber in the boiler house to be 
burned under a specially-arranged furnace of a Babcock and 
Wilcox boiler. | 

Paraliel with the large mill is a large metal-working shop, 
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where the steel and the iron frames of the grand and upright 
pin nofortes are prepared. - This shop contains a large 
number of special drilling machines, planing machines, 


ELECTRIC TRAVELLING JIB CRANE AND TRACTOR. 


radial and other drills and tapping machines, lathes and 
hinge-making machines, This shop is provided with com- 
plete lines of overhead travelling carriers, which command 
the wholeof the drilling 
machines and the 
tramway, and reduce 
the cost of lifting and 
carrying the frames to 
& minimum. 

The products of the 
metal shop pass on to 
the japanning and 
gilding shops, and 
thence to the large 
four-storey building in 
which are the case- 
making and finishing 
shops. ‘Tram-rails are 
laid throughout the 
ground floor. 

The products of the 
wood-working ma- 
chinery departments 
also pass on a con- 
tinusus process path 
to the various depart- 
ments in the main 
building. Неге again 
is a large quantity of 
machinery driven by 
electric motors, so dis- 
tributed as to avoid 
the loss of time which 
commonly occurs 
where ample appliances 
are not provided for 
а continuous - process 
system. Three of these fioors are provided with tramways 
and with overhead traveller rails and appliances for the 
economical handling of the work. The overhead travellers 


lead to and from the two 14 ton lifts worked respectively 
by 10 and 12 н.р, electric motors serving every floor. 

In this building some 500 hands are employed, and it т eed 
hardly be said that a great quantity of saw dust and shavings 
is produced every day. To facilitate the removal of this, 
every floor is provided with communication to a large shoot 
from which the rubbish is carried away by another extensive 
system of pneumatic conveyers to the boiler house. 

At the north-eastern end of the works are situated the 
boiler and engine and dynamo houses. 

The boiler house contains four boilers, three of the loco- 
motive type by Messrs. Davey, Paxman & Co., giving steam 
for about 320 H.P., and one Babcock & Wilcox boiler 
giving about 100 H. p., all working at a pressure of 120 lbs. 
рег sq. in. The feed-water for these is heated by a large 
Boby-Chevalet detartariser, and a complete system of feed 
pumps with duplicate connections to all the boilers, feed 
heater, separator and elevated feed-water tank is provided. 

In the engine house are four engines, one a compound hori- 
z ntal engine bv Davey, Paxman & Co., capable of developing 
about 100 rH.P, for driving the large mill and the metal- 
working shop; two sets of combined Crompton- Paxman 
compound-wound dynamos with Peache high-speed engines 
for nominally 40 Kw., but capable of large overload, each 
engine being capable of about 80 1 H.P.; and arranged for 
working in parallel with both or either of these 40-Kw. sets 
is an 80-kw. Crompton-Belliss compound-wound machine 
capable of heavy overload, the engine giving easily 120 H. p. 

These electric generators supply the whole of the incan- 
descent lamp and the power circuits, the latter alone aggre- 
gating 160 H.P. effective, so that, in the winter months, the 
large set and one small set is always required. The switch- 
board is by Messrs. Crompton & Co., and Messrs. Ward 
Bros. bave done the whole of the wiring and cable work. 

Every work-bench has one and many of them have two 
lamps, mostly of 32 c P. And many are provided with wall 
plugs for electrically-heated glue pots. 

By generating their own current, Messrs. Broadwood and 
Sons have made a great saving, as compared with other 
methods of obtaining their lighting current, or lighting by 
gas, and great convenience also results in having the 
electric power transmission facilities entirely under their 
own control. The rough saw-mill is driven by two 
motors, one of 26 н.р. and the other of 20 H. p. 


CROMPTON BWITCABOARD. 


-~ The electric travelling jib crane and tractor on the electric 
tramway has а 15 н.г. motor, and in different parts of the 
factory there are altogether 19 motors, varying from 24 to 
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26 H.P.; nearly all of them entirely closed motors and all 
running on 230-volt circuits, 

The pneumatic dust and shavings conveyor system 
includes probably the longest suction and delivery yet 
attempted with success with one large fan exhausting two 
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long suction trunks, connected to a large number of machines, : 


and delivering by a single long trunk into one large cyclone 
receiver, which is at the same time also receiving from 
another trunk from another direction supplied by a second 
fan. Two cyclones are employed, that above-mentioned, and 


one separately used for the shavings and rubbish from the 
four-storey building, the trunk delivering to it over a dis- 
tance of more than 200 ft. This pneumatic conveyor plant 
has been supplied by the Sturtevant Co., under the specifica- 
tions and superintendence of Mr. W. Worby Beaumont, 
M.Inst.C:E., consulting engineer to Messrs. John Broad wood 
and Sons, and under whom the whole of the engineering work 
of this factory and the former establishment at Westminster 
has been carried out. : | 

It will be seen that the several buildings forming the 
main workshops, the saw mills, drying house and metal 
shops are very different fire risks, and many of the arrange- 
ments adopted, as, for instance, the belt chamber in the 
metal shop, have been dictated by this consideration. 

The electric power and lighting supply is interesting 
from several points of view. It is an example of works 
which would provide good consumers to a central supply 
station. The local conditions, however, are such that it would . 
require an exceedingly low quotation before an electric 
supply undertaking could gain & footing. To review these 
conditions briefly a central supply station has the advantage 


that its plant is laid down on a larger scale, and hence 


should be cheaper in first cost per unit of plant than for a 
private supply. Also, the larger plant is more economical 
in steam consumption and hence in fuel. A third point 
claimed is that the central supply to a large number of con- 
sumers in different trades obtains a higher load factor in 
consequence. ` | 

As against these three real advantages, there is the fact 
that the cost of distribution has to be borne. While the loss 
in the mains may not be a serious matter, the capital charges 
on account of these mains seriously affect the price at which 
a supply can profitably be given. 

The private’ plant is necessarily on a smaller scale, and if 
arranged with due regard to spares to meet emergencies, 18 
bound to consist of two or three generating units of com- 
paratively small size. The cost of these, as compared with 
their output, is of course high, but the whole capital charge 
per kilowatt on a private plant for factory work, will be 
found to be very much less than for a central station, with 
mains included, On the load factor question much depends 
on the factory under consideration. 

In the case now before us the power load is practically 
constant within certain limits throughout the working day. 
Also, owing to the proportion between the power and light- 
ing loads, the lighting peak in tke load curve is not 80 
abnormal as in London supply stations, and it is flat. 

The features in connection with Messrs. Broadwood's 
system, which are specially favourable to the privafe supply 
are the following :— ` 

(a) The firm requires steam in large quantities for other 
purposes than power, such as the wood-drying department, 
the wood-bending by steam and the supply of steam to 
numerous hot plates and glue pots. Hence, even if the firm 
were to take supply from the public mains, steam boilers 
would have to be installed for these purposes and kept at 
work. With the present plant exhaust steam is largely used 
for heating. 

(b) The large amount of wood required in piano manu- 
facturing has to be specially selected, and this involves a 
large percentage of waste. The proportion of the wood 
entering the works which is thus discarded in one form or 
another, ranges from 30 to 50 per cent. The Babcock and 
Wilcox boiler of 100 UH. P., to which reference has already 
been made, is entirely fired by this waste, which reduces the 
cost of fuel. 

(c) The labour charges which can be fairly proportioned 
to the electric plant are low, because of the fact that the 
steam plant would be working in any case, and the additional 
engines have not necessitated any further staff. 

The actual cost of the unit generated in a private plant of 
this kind is exceedingly difficult to take out. In the first 
place, the boilers supply steam into a common range of pipe 
from which the electric plant and the engine driving the 
metal shop and wood-working shop are connected. It is 
hence no easy task to divide out fuel charges and also 
the labonr in the boiler house and engine room. An 
interesting comparison was, however, made between the cost 
of fuel and light in the new factory and in Messrs. Broad- 
wood & Co.’s old works in Horseferry Road, Westminster 
These older works were driven by the same steam engine as is 


808 | THE | ELECTRICAL REVIEW. [Vol. 54. No, 1,369, P'usnuAnRY 19, 1904. 


now in position at Old Ford; they were steam-heated and 
lighted by There were also two electric motors gup- 
plied from the main of the Westminster Electric Supply Co. 
The cost for a winter month of fuel, gas and electricity at 
these works was then compared with the similar cost of fuel 
and gas at the new works at Old Ford. The comparison 
showed a clear saving of considerably over 25 per cent. in 
spite of the fact that the new works are larger. They thus 
require more heating, а larger number of lights and also 
have much more plant requiring mechanical power. The 
comparative figures for the years 1901 and 1908 are now 
being taken out, and the results confirm the above saving. 
The unite generated in 1908 amount to 76,002. 

The advantages of electrical driving in this factory are 
most marked, although only applied to those parts which sre 
at a considerable distance from the engine room. Nineteen 
electric motors have been put in to drive machinery placed 
advantageously along the route of the materials from the 
timber store to the department round the offices into 
which the finished pianos are received. In this way the 
progress of the material is, as we have before said, continuous, 
and there is no need to bring back the pianos in a half- 
finished state into shops where all the power-driven 
machinery would otherwise have had to be grouped. 

There are five electric lifts in the factory, of which the 
largest is placed in the timber-drying department. The 
electric lift illustrated herewith provides a connection 
between the various floors of this department. It is capable 
of taking a 3-ton load, but is overbalanced by the counter- 
weight, so that 14 tons is the maximum out of balance load 
to be driven. The lift was supplied by Messrs. J. G. Childs 
and Oo. The whole of the machinery is placed over the lift 
well, and consists of two drum shafts, each baving two 
turned grooved drums; tbese shafts are operated by right 
and left-handed worms and wheels connected directly on to 
the motor-shaft. They are so arranged that the thrust on 
each worm shall be equal to and opposed to that of the 
other. The worm wheels are of cast-iron, with phosphor- 
bronze rims, and the worms are of mild steel. 

The gearing is enclosed in a cast-iron case, which also 
serves as an oil bath. The motor is of the slow-speed com- 
pound-wound type, of 12 B. H.. The usual safety devices to 
prevent over-winding and to support the cage in the event 
of the ropes breaking are provided. The 14-ton lift by the 
same maker in the main factory is worked with a single 
worm-gear, and in this case the thrust of the worm is taken 
on a ball thrust bearing. The other three lifts are all of 
the Messrs. Pickering’s make. 

A system of electric clocks installed by the Synchronome 
Co. ensures uniform time throughout the factory. These 
clocks, of which there are about 20, are driven by electric 
impulses sent over the circuit from a single master- 
clock. The four Dey time-recorders in the works entrance 
are also electrically driven from the same circuit. The 
works are provided with complete telephone communications 
between the various 5 which is necessary in view 
of the area covered. The local exchange is placed in the 
general office, and to it 25 telephones are connected. In 
the manager's offices plag boards enable rapid connection to 
be made to any department without the delay caused by 
going through switching operations at the exchange board. 
For this Messrs. Ward Bros. were also the contractors, 

All the electrical work has been carried out to the speci- 
fications of Mr. W. Worby Beaumont and Mr. R. W. 
Weekes. To these gentlemen, and to Mr. George Rose, the 
director and technical manager of the grest English firm 
of pianoforte makers, we gratefully acknowledge опг 
indebtedness for every assistance and courteous attention in 
the preparation of this article. 

Finally, we may add that to devise, arrange and carry out 
completely the system iu which no part of the path should be 
traversed a second time, has been the most difficult part of 
the work, and is due to Mr. Rose, whose great experience 
has throughout greatly lightened the task set before the 
consulting engineers. 


Wednesbury.—The T.C. has appointed Mr. Warden 
Stevens as engineer to its electrical undertaking for the ensuing 
18 months at? a salaryfof 75 guineas per annum. 


NOTES. 


(Continued from page 302.) 


The Electrical Engineers’ Ball.— An addition to the 
gaiety of nations might have been witnessed at the Hotel Cecil on 
Monday evening last, when the first ball invented, arranged and 
privately produced by a few members of the electrical engineering 
fraternity was set rolling; at first quietly and sedately, but at a 
later stage more vivacity was exhibited. For a considerable time 
past a social event of the kind had more than once been suggested, 
but until December last the suggestion never took any definite 
shape. Then, however, a few enthusiastic devotees of that series 
of rhythmic bodily movements and steps, taken either alone or with 
another or others, through the concerted movements of a certain 
figure, the time of which is usually marked by music, foregathered 
with some gentlemen who expressed their willingness to see the 
thing through, the result being the formation of an Electrical 
Engineers’ Ball Committee of about 35 to 40 well-known names. 

From the first, the success of the venture seemed assured, and the 
faith of those who staked their reputation on it was amply justified, 
for the number of tickete given up on the evening in question fell 
just five short of 300. 

Tne Grand Hall of the Hotel Cecil from 10 o'clock till about 3.30 
presented a most animated appearance, and the dance programme, 
which contained no less than 20 items, with several extras thrown 
in, must have satisfied the most exacting votary of Terpsichore. 
The music was supplied by Ashton’s Blue Austrian Band, com- 
prising eight or nine capable instrumentalists, conducted by Herr 
Kandt, and upon whose performances many favourable commenta 
were passed. 

We remember reading in J. Jefferson (Autobiography) that Master 
and Miss Jefferson were to ‘execute a fairy dance.’ Now, as our 
terpsichorean education had been rather limited, it is quite likely 
that the execution was complete." That is just how we feel over 
Monday night, and we dare not venture upon & more exbaustive 
criticism. However, if one may judge from the remarks that were 
overheard, the giddy throng voted the “hop” a complete eucoess, 
and there is little doubt that the Electrical Engineers’ Ball has come 
to stay as a hardy annual. 

The supper, held in the Victoria Hall, was of the moet choice 
and elegant description, and did credit to the reputation of the 
great hotel which gave us of its best. . 

The members of the Committee, who all acted as good and 
faithful stewards, left nothing undone to achieve a popular success, 
and they must feel а sense of gratification at the result of their 
efforta. ; 

Naturally, the London members formed the majority of those 
present, but а goodly contingent from the North put in an appear- 
ance, and the soft, musical language of the United States was heard 
from afar in pleasant contrast to the harsher dialect of Scotia 


De Forests Improvements in Wireless Telegraphy. 
—Dr. Lee De Forest has patented some new devices in wireless 
telegraphy which are described in the Western Electrician. In one 
he does not as usual connect the air-wire direct to earth through 
the spark gap at its charging and discharging apparatus, but 
through a horizontal insulated wire connected to its base. The 


vertical air-wire is preferably one-quarter of a wave-length in- 


height, and the horizontal wire one-half of a wave-length. The 
horizontal wire is led from the vertical wire in a particular direction 
at any convenient height above the ground, and is earthed at its 
outer end either directly or through a spark gap. The object of 
this device is to concentrate the lines of force set up in the vertical 
air-wire by the surgings or oscillatione, into tbe plane of the two 
wires. 'Phis plane, in fact, determines the plane or direction of 
propagation of the energy radiated, and has thus а directive and 
concentrative effect on the waves, such as Prof. Artom claims to get 
by circularly polarising the waves, as explained in а recent note. 
This is owing to the fact that before the spark occurs between the 
balis of the spark gap separating the base of the vertical sir-wire 
from the inner end of the horizontal wire, these wires are charged 
oppositely, and hence the lines of force joining their 
two charges lie chiefly in the plane determined by the wires. When 
the spark occurs the surgings set up in the two wires find earth through 
the secondary spark-gap, at the outer end of the horizontal wire. 
The resulting wave of energy is plane polarised, having its direction 
of propagation in the direction of the horizontal wire. This direc- 
tion -of propagation once obtained is preserved by the waves, 
except in so far as diffusion or spreading out affecta it as the waves 
travel onwards. The coherer or other detector of the receiving 
station should be во placed that а maximun of positive potentis] and 
a maximum of negative potential should occur simultaneously at 
its two terminals. This is not obtained by the ordinary plan of 
joining t^e detector between a single air-wire and earth, for in this 
case one terminal of it as at zero potential, but by means of two air- 
wires so situated that the detector is connected between a loop or 
ventral segment of maximum positive potential in one wire, and a 
ventral segment of maximum negative potential in the other wire. 
Another device of De Forest is to surround the radiating air-wire 
with a series of vertical conductors disposed in a curve, pre- 
ferably a parabola, with the air-wire in its focus. These 
conductors are intended to act аз reflectors or con- 
centrators of the radiations, and they are connected to 
earth directly, or through & horizontal conductor running in the 
direction the signals are to take, and & spark gap. Another spark 
gap is at the base of the radiating air-wire or antenna, which may 
be charged by any suitable apparatus. Each of the reflecting con- 
ductors is connected at its base with the antenna by means of a wire, 
and also with the conductor running horizontally in the direction 
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the signals are to take,ahd earthed through a spark gap. The 
earths of these horisontal conductors should be removed from the 
antenna by a multiple of aquarter wave length, preferably a half 


wave length. The reflecting air wires should be at such a distance - 


from the radiating or main antenna that the waves radiating from 
them shall be in step or phase with that part of the wave from 
the main antenna which is travelling in the same direction. To this 
end the length of the conductors joining each of the reflecting or 
secondary antenna with the main antenna, added to the length of 
the conductors connected to the latter, should be equal to half a 
wave length more than the length of the conductor which is con- 
nected with the main antenna. As it would, in most cases, be 
undesirable to separate the reflecting conductors from the main 
antenna so far, the same result is got by introducing lagging or 
retarding devices in the conductors connecting the base of the 
antenna with the reflectors. 


Contraband of War.— The naval war between 
Russia and Japan naturally turns our thoughts to the question 
whether and how fer the commercial relationship of this 
country to the belligerent States is likely to be affected. So far as 

commerce is concerned this will probably continue as 
usual, at the same time English manufacturers must needs consider 
whether the commodities which they are forwarding to Japanese or 
Russian ports are likely to be intercepted and detained as contra- 
band of war. It is obvious to everyone—even to those who have 
never had to consider questions of international law—that the muni- 
ments of war must be not be supplied to either belligerent by the 
citizens of any neutral State. As it would obviously be beyond the 
power of the neutral Government to restrain ite subjects from 
infringing this rale, a rade method of enforcing it is prescribed 
by international law, the rules of which provide that any ship 
. ва of having contraband of war on board may be held ар, 
and that, if no satisfactory statement is made as to the cargo which 
she carries she may be searched. But, it may be asked, of what 
interest is all this to the electrical world ? The auswer is supplied 
when we consider what is to be included in the term contraband of 
war. Owing to the fact that modern naval warfare between 
first-class Powers is a rare occurrence, the definition of what 
is contraband has not been properly kept up to date. А defini- 
tion which was given in the "Admiralty Manual,” is wholly 
inapplicable to naval warfare in the 20th century. That definition 
of contraband included ‘only the muniments of war strictly so- 
called, and it referred to a number of other articles which might, if 
specially consigned to the enemy, be deemed contraband. At the 
present day, however, the list of articles provisionally contraband 
will be considerably extended, and extended along. lines which 
closely affect the interests of electrical engineers. The dynamo, 
the motor, the search light have all become part and parcel of the 
essential machinery of a modern battleship, and will probably be 
required to be kept at the naval base of a belligerent power in time 
of war. It has, of course, not been decided that such things are 
contraband, but we firmly believe that the first opportunity would 
be taken to decide the point. In these circumstances it will be 
well for every manufacturer who is consigning machinery of this 
class to Russian or Japanese ports in Far Eastern waters to have a 
care that they are not consigned directly to the Government of 
either country, for if that course is adopted, and the ship is stopped 
by a warship of a belligerent, it is unlikely that the goods will 
ever reach their destination. 


Electricity in the Factory.—The article which we 
publish to-day, commencing on page 303, should be of more th 
g interest to many ; not merely to those who are concern 
with the piano, but to those who are interested in arranging and 
operating factories, and in applying the services of Ampére, pushed 
by Volta, and driven by Watt. 


Personal.—On February 6th the officials and workmen 
of the Corlett Electrical Engineering Oo., Ltd., presented Mr. 
James Walsh, with a handsome travelling bag. Mr. Walsh, who 
has been in the employment of the above firm for the last 14 years 
or 80, and was the firm's oldest workman, has been appointed to 
take charge of an electrical installation in Russia. 

At the Plough Hotel, Chelmsford, on Saturday evening, Mr. 
Andrew Gray, the chief of the Allied Marconi Wireless Telegraph 
Companies’ technical staff, was entertained to dinner and presented 


with a wedding gift by the members of the staff, The gift oon- 


sisted of an oak chest containing silver plate. 

As there has been a rumour current in some electrical circles that 
Sir William Н. Preece is seriously ill, it gives us very great pleasure 
to be able to state on the best authority that the report is entirely 
devoid of foundation. Indeed, he has already benefitted wonder- 
fully from the change in Egypt, and is expected back home and to 
his duties about the middle of April. | | 

Tbe London County Council has increased the salary of Mr. J. 
Welling, permanent way engineer, from £400 to £450 per annum; 
Mr. E. L. Pope, electric mains engineer, from £350 to £400; Mr. 
Н. Vorley, accountant, from £300 to £350; and Mr. C. R. Johnson, 
assistant traffic manager, from £220 to £235 per annum. 

Mr. George Btevenson has been the recipient of the Oxford 
edition of Shakespeare's works on the occasion of his leaving Messrs. 
Mavor & Coulson, Ltd., Glasgow, to take up the position of elec- 
trical engineer to the Carron Co. engineering department. 

Mr. P. Gutteridge, who has been appointed chief clerk of the 
Gloucester Corporation Tramways, was last week presented by the 
staff of the Mid-Yorkshire Tramways, at Shipley, with a handsome 
chiming timepiece. Mr. Gutteridge was previously accountant for 
the Mid-Yorkshire Tramways. 9 = | а. 

Mr. J, Lister, late general manager of the. Lister : Electrica] 


. Manufacturing Co., has resigned his position with that firm to join 


Messrs. Veritys, Ltd., as manager of their motor and machinery 
department This department, we understand, is being consider- 
ably extended, and plant is being added to manufacture motors aad 
dynamos in greater quantities. 


Standard Produetions.— The complaint of a Canadian 
that he could not secure any attention to his special wante from 
British manufacturers, and that Americans would be willing to 
supply just what he wanted, comes as a very fitting wind-up to 
years of contradictory assertions. British Consuls abroad have, it 
is true, often complained that British manufacturers kept on with 
old patterns long after there was a large demand for new patterns ; 
bat this is a different matter from our published complaint of a 
Canadian. | 

Apart from the Consular reports, we have heard almost ad 
nauseam that the British manufacturer was far too much occupied in 
making everything and anything to expect to make a profit. 16 
asked why he did not.make to stock, so as better to be able to supply 
goods promptly, he referred you to the unpractical ignorance of 
some of the Westminster engineers, who could not even allow а 
locomotive brake hand-wheel to be made of the same pattern as that 
of some other locomotive, but must bave every detail freshly drawn 
by some possibly new pupil in his office, and therefore the cheap 
building of an English locomotive became an imposeibility. 
Americans, we were told, manufactured to stock in large 
numbers at а time. Aaything, from a lady's hat-pin to a 
steam crane, was to be found in one or other worka docketed 
and labelled ready to hand down to the customer, on the 
take it or leave it principle. But as to altering in the slightest 
detail any of his productions, such a thing was never dreamed off. 
The American 5 was perfect of its kind — which we may 
admit without inquiring too curiously as to the intrinsic value and 
quality of the kind—and anyone who had the impudence or “ gall” 
to hiat at requirements other than those embodied in the best of 
the kind, was promptly shown the door, with the intimation that 


dis custom could very well be dispensed with, and that it did not 


pay to make variants from standard patterns. This and much like 
it was thrust upon us as а doctrine which until we followed it would 
make the United States of America and the genius of her sons ever- 
lastingly transcend anything ага everything that ever could be 
accomplished by the sons of an effete and worn-out system, such as . 
was followed by the British manufacturer who never made half-a- 
dozen things e, and went on bis knees in joy if a customer 
planted allthe things he did make, and ínsisted on an entirely new 
product of which at most he would order, perhaps, two, and expect 
to get them for the American price. 

Now comes over our Canadian friend, who tells us that he 
finds British manufacturers all too busy or too something else - 
to pay the alightest attention to his request for something not in 
the right line of standard production. This rouses him to speech, 
or, rather, to writing, and he holds up for our admiration the 
American forsootb, whose multitudinous virtues, long held up as a 
bright and shining light for the backward Britisher have been 
faithfully followed, until the Britisher is so hung on standard lines 
that he cannot atterd to specials which don't pay, and so drives 
Canadian to seek at American hands what he cannot obtain here. 
Has the American changed his methods, and is he also numbered 
amongst the prophets? Why do our vices suddenly become virtues, 
aud why do our virtues take on the form and semblance of evil? 
Is it not that, though our faults are many, they are not so bad after 
all, but that our virtues are even denied us ? 

It is fashionable to sneer at the ways of the British manufacturer, 
no matter what he does or does not do. It is wrong, anyhow. The 
foreigner keeps the game up, and has done so to his own 
emolument, but there are many users of machinery in various parts 
of the world who regret the day they were persuaded to buy some 
inferior, foreign-made flimsiness in place of the customary British 
goods that had served them so well heretofore. Let us not be mis- 
understood. We do not consider British manufacturers to be angels 
of light. We know their faults, but we do realise that nothing they 
do will be allowed to have aught of goodness in it, and that a 
Canadian may well inquire if, judging by the complaints of the 
past, he has not practically admitted that manufacturers here have 
now taken up with standard productions, and are not to be blamed 
if they do not see the profit in a casual order for experimontal 
goods in which there is perhaps only a speculative chance of further 
orders, 


Burnleys New Refuse Destructor.— Burnley, said to 
be the smirkiest town in Lancashire, has just inaugurated its third 
refuse destructor. It was one of the first large towns to attempt 
the disposal of refuse by burning, having erected a "Beehive ” 
destructor as far back as 1884— just 20 years ago. This was not an 
unqualified success, and 10 years later а Beaman & Deas destructor 
was erected. Tbe new one juet erected is of the Meldrum 
“Simplex.” The old Beehive” destructor had a capacity of 
15 cwt. per hour, and in 1890 the oost of destruction was over 4s. 
per load. The new Meldrum destructor is capable of dealing with 
about 2} tons per hour, and the record of an ordinary week's 
working gives the following figures:—The weight of refuse burned 
is 209 tons, or an average of 5,202 lbs. per hour. The water 
evaporated to steam at 130 Ibs. pressure per sq. in. was 803,000 lbs., 
which works out to 1771 lb. of water per pound of refuse, or 2 lbs. 
from and at 212° F. This is a remarkably good record. The cost 
of labour averages 10°62d. per ton of refuse destroyed. The steam, 
which is generated in a 30 ft. x 8 ft. Lancashire boiler, is used in 
the electricity works, and a guarantee has been given to the Elec- 
tricity Committee that at least 600 gallons per hour shall be passed 
daily between noon and midnight. As much as 15,000 lbs. of steam 
has, been delivered in one hour to the electricity works, апае 
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average of 12,000 Ibs. per hour is easily maintained at an average 
pressure of 150 lbs. per sq. in. Reckoning 5 tons refnse as equal to 
1 ton of toal at 10s., it is estimated that a saving in coal equal to 
£3 108. a day will be made, or nearly £1,300 а year. This is not, of 
course, all clear profit, but it must represent a considerable saving 
to the Council. j 


The Royal Society.—The papers down for reading 
yesterday were: Theory of Amphoteric Electrolytes,” by Prof. J. 
Walker, F.R8., and Atmospherical Radioactivity in High 
Latitudes,” by G. C. Simpson, communicated by Prof. A. 
Schuster, F. R. S. 


Rugby Engineering Society.— Mr. J. T. Irwin was 
down to read а paper on The Electric Transmission of Power in 
Workshops” on 18th inst. ; 


Electric Coal-Cutting Machine Fatality.—Mr. John 
Kelso, manager of the Ferniegair Colliery, near Hamilton, N.B., 
was fatally injured last week by the electric coal-cutting machine 
uged in the pit. The machine was not working freely, and deceased 
reached over to remove a projecting piece of coal when his left arm 
was caught by the revolving iron picks of the cutter, lacerating it 


. from the wrist upwards and almost tearing it out at the shoulder. 


м 


й 


He was removed to Glasgow Royal Infirmary, where he died the 
following day. 


Found at the Electrical Engineers’ Ball.—A bracelet 
was found on the occasion of the Electrical Engineers’ Ball last 
Monday, and the owner, by giving name, address, and description of 
the article, can obtain it by communicating with Mr. Н. Alabaster, 
one of the joint secretaries. 


Yorkshire College Engineering Society.—At а recent 
meeting of this society at Leeds, Mr. T. Harding Churton dealt 
with the subject of Electric Motors, and the Driving of 
Machinery." | | 


м 


Appointments Vacant.—The Council of the Institution 


of Electrical Engineers is prepared to receive applications for the 
oppo meni of secretary (£500). A resident engineer is wanted by 
the Wakefield and District Light Railways Oo. 


Lecture,— Before the Bradford Engineering Society last 


week, Mr. E. Preece read a paper on The Progress of the Electric 
Industry." 


Electrie Printing Machinery. — The Prince and 
Princess of Wales were to visit the new offices of the Graphic, in 
Tallis Street, Victoria Embankment, on Thursday afternoon, to set 


ne entire new machinery in motion by means of an electrical 
ever. 


Wolverhampton Tramways.—The Daily Telegraph 
says that a flock of sheep was passing along Tettenhall Road, 
Wolverhampton, on Wednesday morniog, when one of the animals 
put its foot on a stud of the-new surface-contact system of tram- 


ways, and was electrocuted. А dog was also killed, and a pony was 
thrown down. 


Not Mice-Proof.—Messrs. Owen Lucas & Pyke, of 
39, Victoria Street, S. W., have sent us some pieces of underground 
cable which were taken out of an installation which they were 
recently testing for a client in the country. The specimens— which 
are of unarmoured cable—have been gnawed through both lead 
covering and insulation, laying the wires bare. The gnawing has 
apparently been done by hungry mice (was it at a church?) who 

seemed to have found in lead and rubber a very appetising dish; 
what happened to them is not told. The cable, in this case, should, 
of course, have been armoured, but the cause of the breakdown is 
sufficiently unusual to be placed on record: 


THE CENTRAL STATION ENGINEER. 


On Tuesday evening last week the official staif of the Paisley Elec- 
tricity Department met in a social capacity to honour one of their 
number (Mr. PooLE) who has taken up a position with Messrs. 
W. T. Glover & Co., Ltd., of Mauchester, this firm being the con- 
tractors for laying the cables for the new tramways. During the 
evening Mr. Parkinson, the chief engineer, in the name of those 
present, presented Mr. Poole with a handsome travelling bag and 
useful pocket diary. 

Last week the employ és in the Warrington Tramways and Electri- 
cal Departments made a present to Mr. W. Н. GBi1MSDALE, who will 
shortly vacate his position as chief electrical engineer to the Cor- 
poration to enable him to return to the office of Messers. Preece and 
Cardew, electrical engineers, London, for the purpose of carrying 
out & large Government contract at Portsmouth. Mr. Mathias (the 
new chief) made the presentation, which consisted of a pair of 
Ross's prismatic binoculars and an illuminated address. 

Salford T.C. has granted the following increases of salary in the 
Electricity Department :—Mr. J. CoLLINGE, mechanical engineer, 
from £150 to £175 per annum; Mr. Н. Davipson, engineer-in-charge, 
um £150 to 430; Ar. Н. M. CROSSFIELD, chief clerk, from £150 
to £160. 

Mr. G. E. CLABEE, of Sheffield, has been appointed borough 
surveyor and electrical engineer at Boston at £300. 

Шота U.D.C. has increased the salary of Mr. ALLEN, mains 
superintendent, from £150 to £165 per annum. 

The Monmouth T.C. last week rejected а Committee's recom- 


` — Five debentures, all dated Jan 


mendation that Mr. A. W. Brax, the electrical engineer, be 
appointed borough surveyor and inspector of nuisances as well on а 
three years’ engagement at £230. Mr. Blake will remain as elec- 
trical engineer for a time with an increase on his former salary. 

The following appointments have been made at West Ham 
electricity works:—Mr. R. W. KaxsLe, of Bournemouth, to be 
shift engineer, and Mr. T. C. Hunt, of West Ham, to be mains 
assistant. 

Mr. Wx. Burr, station superintendent at the Reading Electricity 
Works, has been appointed chief assistant electrical engineer at the 
Oroydon Electricity Works, out of 154 applicants for the post. 

The Hammers nith Board of Guardians has decided to appoint an 
electrician as óngineer-in-charge of the installation at the Work - 
house at a weekly salary of £3 138. 6d. 

The first annual dinner of the staff of the Fulham Borough 
Council Electricity Department took place on Tuesday, February 
9th, at the King's Hall, Fulham. The chair was occupied by the 
consulting and borough electrical engineer, Mr. Arthur J. Faller, 
and the vice-chair by Mr. G. T. Meek, the dust destructor superin- 


. tendent. Replying to the toast of his health, Mr. Fuller said it was 


with some fear and trembling that he entered upon his duties just 
11 months ago that day. These fears, he was glad to say, had been 
long since dispelled. In all his 15 years’ experience as a central 
station engineer he had never met a more loyal staff or better set of 
men. The progress of the undertakiog had more than exceeded his 
expectations; 12 months ago there were 620 consumers connected to . 
the mains, but now there were 1,100, or nearly double. The demand 
for motive power had increased from 30 E. r. to nearly 400 н.р. This 
no doubt was due to the very low rate of 1d. per unit, which made 
the cost of electricity as à motive power 20 per cent. cheaper than 
gas. | 


NEW COMPANIES REGISTERED. 


Electroid, Ltd. (80,017).— This company was registered on 
February 12th, with a capital of £60,000 in £1 shares, to adopt an agreement 
between R. Abrey, of the first part, and E. E. Moody (for the company) of the 
second part, for the acquisition of the secret process for the manufacture of a 
composition designated ''Electroid," to manufacture and deal in the said com- 
position, and to carry on any business incidental or auxiliary thereto. The first 
subscribers (each with one share) are :—L. Stokes, 90, Belvedere Road, 8.E., 
clerk; W. Campbell, 14, Hollywood Road, South Kensington, builder; H. N. 
Beeman, 2, Copthall Buildings, E.C., secretary; I. Perrott, 2, Copthall Build. 
ings, E.C., director; R. Cheltam Strode, M.B., 7, Union Court, E.C.; L. Owen, 
29, Ravenscourt Park Mansions, W. clerk; and Н. King, 109, Victoria Street, 
B. W., secretary. No initial public issue. The number of directors is not to be 


less {пап three nor more than seven. The first are L. Stokes, W. Campbell, 


H. N. Beeman, I. Perrott, R. Cheltam Strode, L. Owen and H. King; qualifica- 
tion, £250; remuneration, £150 each per annum, with £250 extra for the chair- 
man, and 5 per cent. of the distributed profits in excess of 20 per cent. dividend 
(such additional remuneration not to exceed] £5,000 in any year). Registered 
office, 109, Victoria Street, S. W. j 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Timber Seasoning and Preservation Co., Ltd. 
14th, 1904, (1) to secure £1,482 108., (2) to 
secure not more than £131, (3) to secure £225, (4) to secure £200, and (5) to secure 
not more than £374 15s., all charged on the company's undertaking and property, 
present and future, have been registered. Holders: G. Mathieu, 78, Blenheim 
Crescent, North Kensington; Н. B. Weaver, 11, Stone Buildings, Linooln's Ian, 
W.C.; and E. H. Btevenson, 88, Parliament Street, 8. W. A memorandum of 
PAM in full of & charge dated July 80th, 1908, securing £800, has also 
een , 


South London Electric Supply Corporation, Ltd. (50,392).— 
Issue, on January 28th, of £50,000 5 per cent. debentures “ Bearer,” part of 


series created January 19th, 1904, to secure £100,000. Property charged: The 


company's undertaking and property, present and future, including uncalled 
capital. No trustees. No previous issue of same series. 


British Electric Calibrated Fuse Co., Ltd. (78,488).—Issue, 
on January 25th, of £300 debentures, part of series created December 4th, 1904, 
to secure £8,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. Holder: J. Lang, 137, Fenchurch 
Street, Е.С. No trustees. Previously issued of same series: £750. 


Northampton Electric Light and Power Co., Ltd. (28.640).— 
Issue, on January 19th, of £400 debentures, part of series created June 3rd, 
1896, to secure not more than two-thirds of the paid-up capital for the time being, 
charged on the company's undertaking and property, present and future, 
Ino IDE uncalled capital. No trustees. Previously issued of same serics: 

81, 


Aron Electricity Meter Co., Ltd. (58,650).— This company’s 
anuual return was filed on January bth, when 125,000 ordinary and 124,896 pre- 
ference shares had been taken up out of a nominal capital of £250.000 in £1 
sbares (125,000 preference). £1 per share has been called up on the preference, 
resulting in the receipt of £124,948 10e., inoluding £52 10s. paid on 104 forfeited 
eyes Ordinary shares considered as fully paid. Mortgages and charges: 

U . 


United Electric Light and Power Supply Co., Ltd., Man- 
chester.—Issue, on January l4th, of £825 6 per oent. first mortgage debentures, 
part of series created March 17th, 1903, to secure £8,000, charged on the сот. 
pany's undertaking and property, present and future, including uncalled capital 
and buildings, machinery and other property at Guimaraes, Portugal. No 
trustees. Previously issued of same series: £1,550, 


Ballers, Ltd.—This company's annual return was filed on 
January Sth, when 16,000 ordinary and 15,000 preference shares had bcen taken 
up out of & nominal capital of £400,000 in £10 shares (20,000 preference). £10 
per share has been called up on 7 ordinary and 15,000 preference, resulting in 
the receipt of £160,070. 4 149, 980 is considered as paid on 14,998 ordinary shares. 
No mortgages or charges. 


Evershed & Vignoles, Ltd., electrical engineers, London.—A 
trust decd, dated January 18th, 1904 (supplemental to a trust deed of February 
1160, 1902, securing £15,000 debentures created by resolution of even date), has 
been registered. Property charged: £2,500 capital uncalled on shares issued 
since date of principal trust deed. Trustees: Law Guarantee and Trust 
Society, Ltd., 49, Chancery Lane, W.C. 
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Marconi International Marine Communication Co., Ltd. 
(65,769).—This com company any's annual return was filed on Jannary and, when 204,056 
shares had been taken up out of a nominel capital of £350,000 in £1 shares. 
188. per share has been called up S 99.056 shares, resulting in the receipt of 
£74,179. £118 remains in arrears. 105,000 shares are considered as fully peid. 
No mortgeges or charges. 


Mutual Telephone Co., Ltd. (f 6, 627).— This company’s annual 
return was filed on January 9th, when 6,288 preference and 10,848 ordinary 
shares had been taken up out of & nominal capital of £250,000 000 in 45 shares 
(20,000 5 per cent. cumulative Men 6d. per share has been called up on 
б) shares, and £1,184 7s. has been received (including cash paid in 

advance). No mortgages or charges, 


Electric Sap apply Corporation, Ltd. (52,086).—This company’s 
annual return was filed on November 9th, when 3,400 shares had been taken up 
out of a nominal capital of £250,000 in 50,000 shares pf £6 each. £4 10s рег 
share has been called ор, and £14,769 10s. has teen received (including £180 
ма in advance of calle). £670 10s. remains in arsears. No mortgages or 


Electric Light and Power Co. of Japan, Lid.—This com- 


pany's annual return was filed on January 14th, when 7 shares bad been taken 
up out of a nominal capital of £8,000 in £1 shares. No calis bave been made. 
No mortgages or obarges. 


— . 
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ELECTRICITY SUPPLY ACCOUNTS. 


Durna the period ending March, 1903, the 


Taunton Taunton Electrical Department obtained the ful] 
Municipal advantage of the traction supply to the B.E.T. 
Eleetrieal  Co.s lines in the borougb, and with improve- 

Supply. ments in other directions, the output bas now 


grown to over a half million units per annum. 
г The works costs show a great improvement over those for the 
preceding period, and are now under 2d. per unit. 
The prices charged are: Private lighting, 0d. and 3d. per unit, 
on the maximum demand system; power and heat, 2d. per unit; 
traction, 2d. to 1d. per unit, depending on amount. 


Mr. E. B. Thornhill is the borough electrical engineer. \ 
GENERAL STATEMENT, 
12 mths., 15 mths., 
For periods ending Dec. 81at, March, 
| 1901. 1908. 
Total capital expended ... a^ e. — £52,586 £62,174 
Number of units PE x | 
Private su m Be "m in 224,353 340,422 
Public lightin m D 137,040 189,580 
Traction TT сз 24,514 116,271 
Total number ot units sold .. 385,907 646,273 
Equivalent No. of 8-c.p. lamps connected 23,995 26,€59 
н.р. of motors connected ... -T — „ 210ur. 
Number of public lampe con oes 72 arc 72 arc 
226 inc. 241 inc. 
Maximum load in xw. i ei ete 435 . 462 
Revenue account— 
Gross revenue iss Vis ius £7,722 £11,060 
a DE is e Vas £4,991 £5,291 
profit is vis е £2,731 £5,769 
Average price obtained— 
Private lighting "T 4:354. 4:354, 
Public lighting. $e 9 94d. 371d. 
Tract ion Vas Р 2004. 192d. 


Gross revenue in eli, 060 = 4'12d. рет unit. 
Works and 5 coste s (ine. pub. Itg.) £3, 469 = 1:294. 


Total works coste .. mE £5, 291 = 1:964. ,, 
PROFIT STATEMENT. E 

Interest:on loans dus bis - £2,420 

Sinking'ínnd ... ds vi 2,019 

Balance‘on year's working 1,330 

Gross profit £5,769 


Including sundry amounts brought forward from the preceding 
year, a total balance of £5,903 was available, and after meeting 
financial charges, a balance of £1,464 was distributed: £670 to the 
district rate, £700 to the reserve fund (which now amounts to 
£1,400), bad debts, £20, and balance carried forward, £74. 


Tue Ealing Electrical Department is to be 


Ealing congratulated on its growing popularity and 
Municipal improved finances during the year under 
Electrical review. With the improved output, works 

Supply. costs have come down by nearly Id. a unit. 


The last year’s working resulted in a credit 
balance of £3,083, as compared with £421 in 1902, and it was 
utilised by the department to reduce the deficit of the opening 
years. The prices charged are: Private lighting, 6d. to 4d. per 
unit sliding toale, 8d. and 3d. maximum demand; power, 3d. and 
id *. unit. The borough жашо engineer is Mr. J. Douglas 

t 


shares, inasmuch as the o 


For year ending March Bist 1903. 1902. 
Total capital expended ... өз ee £137,549 £116 311 
Number of units pam 

Private supply .. ва эз 586,365 453,387 

Public lighting oa 279,065 252,399 
Total number of unita sold see .. 865,430 705,786 
Equivalent No. of 8-c P. lamps sonnegen 57,057 45,448 
No. of motors connected  ... 985 — — 
Number of public lamps  ... tos .. 72 are 72 arc 

| 1,216 inc. - 1,113 inc. 
Maximum load in Kw. is b is — | — 
Revenue account — 
Gross revenue ue R xus vos £17,725 £14,741 
„ expenditure — .. — se 237,510 £7,183 
profit ВИ £10,215 £7,558 
Average price obtained per unit— | 
Private lighting Т — 5:854. 5:85d. 

Publie lighting. 2:84d. 3:38d. 

Gross revenue... £17,725 = 4'92d. per unit. 


Worksand distribution бом» (ine. pub. Ttg.) £6,153 - 171d. „ 


Total works costs “as ve £7, 510 = 2:098. ,, 
Prorit STATEMENT. 

Interest on loans £3,640 
Sinking fund .. 3,492 
Balance carried to profit and loss account « 3,083 

Gross profit t. 210,215 


CITY NOTES. 


British Electric Transformer Co. 


Мв. E. PHILLIPS presided on Wednesday at Salisbury House, E. C., 
over the frst annual meeting of this company. 

Before the auditor's certificate was read, Mr. PLAck said he 
wished to move the following resolution :—'' That this meeting be 
postponed until after the extraordinary general meeting has been 
held, and until the two new directors to be elected might have an 
o pportunity of considering and approving the accounts in company 
with the members of the existing board.” They were there as com- 
mercial men to transact business, but they would notice the absence 
of several old faces from the board. It was obvious, however, that 
they must have men of business experience on the board in whom 
they had confidence, and it was a matter of importance that the 
chairman, Mr. Bain, and Mr. Petersen, who might be called the 
father of the company, had refused to serve with the other 
directors. | 

The CHAIBMAN said the motion was not acceptable to the board, 
and he proposed to go on with the ordinary business. 

Mr. Perersen protested against a strange solicitor (Mr. F. Crisp) 
being brought in, and said the old solicitors, whose names were on 
the prospectus, ought to have been present on the invitation of the 
board. He protested against the directors browbeating them io 
the way they were attempting to. 

After some further discussion, the CHATnTAN proceeded to move 
the adoption of the report, and said the accounts pretty well 
explained themselves. There was unissued ordinary shares of 
£5,500, and they had also 19,000 preference shares unissued, which, 
if the business was allowed to go on, they might one day issue at a 
premium. They would see that two new bays had been put in to 
the company’s. works, and they were now proceeding with the equip- 
ment of the bays, and in connection with that it was anticipated 
that £3,000 would be spent, and also in the heating of the works. 
The whole of the work would be finished about the end of May. 
When they got the bays completed they would be better able to 
cope with the work in hand. The dividend recommended on the 
o y shares was 7 per cent., and seeing that the year had not 
been a fat óne, this was very satisfactory, and was really better than 
the dividends paid in the old company. The dividend of 7 per 
cent. in the new DP worked out at 104 per cent. on the old 

d sbareholders had got 50 per cent. more 
in the new company than the whole. He had a report from the 
manager, who stated that the works were going on satisfactorily, 
and the output for 1903 had been greater than that of any previous 
year. The orders оп the books far exceeded any previous figures, 
and they had sdfficient work in band to take them well into the 
year. Competition was still exceedingly severe, but it was from 
firms domiciled in this country. The Chairman proceeded to deal 
with the perronal disagreement between Messrs. Bain and Petersen 
and the three other members of the bcard, and read voluminous 

correspondence which had taken place between himself and Mr. 
Bain with reference to the payment of costa with respcct to foreign 
patents by Mr. Billington (a director). 

Mr. Bravon again raised the question of the old solicitors 
(Messrs. Faithful & Owen) being present, and Mr. PETERSEN moved 
a resolution that they be invited, and declared it carried by the 
meeting. 

The CHAIBMAN continued to deal with the correspondence 
which had passed, and said what it came to was whether the 
three members of the board should retire and leave the com- 
pany to Mr. Bain, or whether they should exercise their power 
and remove Mr. Bain as the chairman. They followed the 
latter course. The original cause of the unpleasantness was years 
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ago when Mr, Bain and Mr. Billington had а very serious disagree- 
ment, which nearly got into tbe police-courts. In conclusion, he 
said the whole question was whether the shareholders would support 
Mr. Bain and his friends, or Mr. Berry, who was an expert, and 
who held 32,000 shares in the company, and Mr. Billington, who 
was responsible for a great share of the prosperity in the past. 

Mr. Burry seconded the resolution, and said he was the largest 
shareholder in the company; their idea in enlarging the company 
was t» broaden their business in India, Australia, Africa, and other 

laces, 

E Mr. PETEBSEN characterised. the statement that Mr. Bain and 
himeelf wanted control of the company as ап’ abeolute falsehood. 
All they asked was that two independent directors should go on the 
board. Mr. Bain and himself were really responsible from the start 
of the old company, it was an untried invention, and they worked it 
out. Mr. Billington was paid £25,000 for the patente. He did not 
fora minute say the accounts were wrong, but he moved that they be 
rejected until after an extraordinary meeting had been held for the 
election of two directors. ' 

Mr. RoLLE said if two independent shareholders went on the 
board they would hold the balance between the two parties, and 
he and Mr. Beavor had been aaked to go on the board. The whole 
trouble was due to personal disagreements which had occurred. бо 
far as Mr. Beavor and himself were concerned, they had no axes 
to grind, and their only wish in going on the board was to see that 
recriminationg ceased. | 

Mr. Bam said that Mr. Petersen and bimself had quite made up 
their mindsto resign, but they were prevailed upon by an influential 
number of sharebolders to withdraw their resignations. He pro- 
ceeded to read further correspondence which had taken place on the 
question of the costs of transferring the patents from the old com- 
pany to the new, which he contended sbould have been paid by 
Mr. Billington. He said he was only acting under the advice of 
the company's solicitors, who distinctly stated that if Mr. Billington 
did not pay the cost of the transfer of these patents, it was a varia- 
tion of the agreement in the prospectus. 

The motion for the adoption of the report was carried, on a 
shoe or hands, by 25 votes to 22, and Mr. PETERSEN demanded 
а . 

The resolution for the payment of dividend was lost, and the 
CHAIRMAN demanded a poll on this. 


Mr. BILLINGTON moved, and Mr. BERRY seconded, a motion for 


the election of Mr. C. T. Elmslie, and this was defeated. The 
chairman demanded a poll. 

Mr. Кош moved, and Mr. Bravor seconded, the re-election of 
Mr. Bain, and this wascarried. A poll was also demanded on this 
by the cbairman. 

The CHAIRMAN, in answer to a shareholder, said that he held 
sufficient proxies to carry his resolutions. 

On & poll being taken, the accounts were adopted by 2,725 votes. 


Waterloo and City Railway Co. 


THE half-yearly meeting was held on February 11th at Waterloo 
Station. 

Sir Cmas. 8coTTRB, who presided, said that no doubt a few of 
the shareholders would be a little disappointed at the result of the 
half-year’s working, but really there was no cause for any anxiety, 
as he would be able to show that the circumstances were entirely 
exceptional, and that the steady progress of that little railway 
would continue. The revenue of the railway showed a steady 
progress right up to August, but on August 10th, as they would 
remember, a deplorable accident occurred on the Metropolitan 
Railway of Paris, by which a lerge number of lives were lost, and 
there was no doubt that that was the cause of the falling off of 
the traffic on their railway. During August, September, October and 
November the traffic fell off, and then it began to pick up a little ; 
and now the loss occasioned by the accident had been overcome, 
and they were again showing a steady, but sure, progress on the 
railway. The loss of life in Paris was due, without doubt, to the 
whole of the lights going out, and it was only right that the people 
of London should be assured of the absolute safety of the tube 
railways in London, On the Waterloo and City Railway the 
lighting of the stations and tunnel was absolutely independent of 
the motive power which worked the trains, so that in case of 
accident to the train, the lighting of the stations апа tunnel would 
not be interfered with in the slightest degree; but, in addition, 
they bad an installation of gas, and in every carriage they had an 
oil lamp. Further means were provided for passengers to leave 
the tunnel in case of accident by walking on a pathway to the 
stations at either end, and there would be no risk of passengers 
coming into contact with electricity on the third rail, because every 
driver of a motor could cut off the electricity from the centre rail 
without communicating with the generating station at Waterloo. 
Their passengers need have no fear of meeting another train in the 
tunnel, because tbe driver, by cutting off the electricity from the 
third rail, stopped every train at once. He said without 
hesitation tbat one of the safest places in London for a 
man was the City and Waterloo Railway. In addition to 
that, the tunnels were well ventilated, for there were no fewer than 
20 «ross passages cut between the tunnels, and at the Waterloo end 
they cameout intothe open. The line had been open about 54 years, 
вич, including season ticket holders, it had carried about 30,000,000 
people without accident of any kind or description. That spoke 
volumes for the way in which the traffic had been worked. In fact, 
һе might вау, as an old railway man, that the regulanty of the 
service and freedom from breakdowns during the past 12 months 


* 


was somewhat remarkable. The total delays from all causes in the 
12 months only averaged six minutes per week—an average of one 
minute per day. The motors were at each end of the train, for they 
had not got what was known in the electrical world as the multiple 
unit system. The systom they adopted was for the particular work 
they had to do, for they had no long trains. They ran a maximum 
of four coaches, and during the greater part of the day they only 
ran one coach, so as to economise in working. The revenue account 
was £300 less than in the corresponding period, and there was a 
decrease of 66,277 passengers. He had explained the reason for the 
decrease. There was a slight increase in the working expenses, 
because they included £160 paid under the Workmen's Com- 
pensation Act to an employé who was hurt. Had it not been 
for these two causes they would have paid 34 per cent., the same as 
12 months ago. The traffic in the current half-year was growing 
gradually, and there was no reason why, in the course of time, the 


: railway should not go on increasing its dividends by small amounts. 


The balance available for dividend, after meeting prior charges, was 
£8,450, and when the 3 per cent. dividend was paid, it would leave 
£554 to be carried forward. He thought, on the whole, that was a 
satisfactory result. 

The report was adopted. 


Cambridge Electric Supply Co. 


Tux directors’ report for 1903 shows that the progress of the com- 
pany continues to be satisfactory’: — | 


The additional Parliamentary powers have been obtained, and these enable 
the company to supply electrical energy in the district үпшеашыу around ine 
the borough. Mains have now been laid in several portions of this area, and a 
supply of electrical energy commenced. 

e directors, having further considered the question of moving the 
nerating station, have come to the conclusion that, having regard to all the 
iffloulties and expense that this course would entail, it is impracticable. They 
are therefore taking steps to utilise the whole of the site of the existing works 
for electric generating purposes, and have also purchased some additional 
freehold property in Thompson's Lane, to which they intend to move the stores 
and workshops. І 

These alterations and the additional] macbinery and mains that are now 
required to meet the increase in the company's business necessitate further 
capital ee pone are: The directors therefore propose to make a further call 
of 21 per share, payable on March 81st next, and to create £80,000 of 44 ре 
cent. debentures, a portion of which will be offered to the shareholders during 
the present year. : 

During the year 1908 there has been added to the company's mains the 
equivalent of 5,482 & c.r. lamps, making the total 44,088. The number of units 
supplied bas been 471,610, an increase of over 40,000 units. : 

e company, after paying all charges and placing £1,500 to depreciation 
fund account, has a balance of £6,967 128. 8d., which, added to £688 1s. Gd. 
brought forward from last year, makes £6,965 18s. 9d. An interim dividend of 
2} per cent. (absorbing £1,782 10s. 4d.) and interest on loan (£878 8s. 104.) have 

ready been paid, leaving a net balance of £4,849 19s. 7d. Out of this the 
directors reocmmend the payment of a dividend of 44 per cent., making 7 per 
cent. for the year. This will absorb £3,507 11s. Bd., leaving a balance to carry 
forward subject to fractional adjustment of income-tax of £1,342 7s. 11d. 


Baker Street and Waterloo Railway Co. 


Mr. T. J. Hane presided at the meeting held at Hamilton House 
on Tuesday. The report, the adoption of which he moved, showed 
that the capital expenditure during the half-year ended at Decem- 
ber, 1903, amounted to £204,176, and the estimated expenditure for 
the current half-year is £300,000. The report by the engineers 
(Sir B. Baker and Мезете. W. R. Gelbraith and R. F. Ohurca) 


shows the progress made with the works since August last, as 
follows :— 
WATERLOO TO Dorset SQUARE CONTRACT. 
- Tunnelling —With the exception of the oross- over road tunnel at the northern 
end of the contract, a length. of 81 lineal yards, the whole of the tunnels have 


осер ee and the enlargements for the Regent’s Park Station are nearly 
nished. 


Stations.—At Waterloo the high level works are finished with the exception 
of the entrance in York Road and the internal fittings of the booking hall. At 


the low level the passenger subways are nearly completed, but the station 
tunnels bave to be lined and platforms finished. 


Embankment Station.—The inclined tunnel to communicate with the District 


Railway has been finished to the point where it joins the interchange booking 
hall near the bottom of Villiers Street. і 

Trafalgar Square Station. —At the high level the booking hall and lift chamber 
has been built and is nearly covered in. All the shafts are sunk and below 
ground the opal lining of the station tunnels is in progress 


Piccadilly Station.— Work has been resumed here, and the remainder of the 
site cleared ready for sinking the stair shaft. 


Orford Street Station. —The surface is now ready for the station building, but 


& shore lov. level passage required by the Board of Trade remains to be corn- 
structed. 


R-gent’s Park Stat ion.— The contractors are preparing to sink the shafts in 
Park Square Gardens, possession of the site having been obtained. 

Baker Street Station,—At the low level all the subways are completed with 
the exception of glazed lining. The stair shaft is to sunk at once, and 


the F for part of the station building above ground have been 
put in. 


ELEPHANT AND CASTLE EXTENSION, 


Tunnelling. Over 1,450 lineal yards of tunnel have been driven, and some 
considerable sewer diversions completed. 


About one-fourth of tbe excavation at the depót has been removed. 


Additional machinery is being erected at Kennington Road Station for 
expediting the completion cf his extension. 


The CHAIRXAN said that the railway would take its supply from 
the great power station which was building at Lot's Road, Chelsea, 
and that station would be ready by the time this railway їз com- 
pleted. The directors recently received a draft copy of precautions 
which it was proposed should be taken, so that the risk of accidente 
on underground railways should be lessened. "These precautiona 
showed the care that was being taken by the Board of Trade to 
ensure absolute safety for travellers on underground lines. The 
company was promoting & Bill to seek powers for the enlargement 
of certain of the tunnels for station purposes, to purchase additiona 
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land, and raise further capital. That capital would be required to 
pay for extra land and stations and other improvemente'&nd addi- 
tions not contemplated when the construction contracts were 
placed. | 

Bir ALGERNON West seconded, and the report was adopted. 

The retiring directors and auditors were re-elected, and a special 
meeting which followed heard the main heads of the new Bill 
stated by the solicitor, and approved thereof. 


Anglo-American Telegraph Co. 


Ін the absence of Mr. Bevan (the chairman) in Egypt, and of Sir 
Gerald Fitzgerald (the deputy chairman) who has lately undergone 
a surgical operation, Mr. 8. BARBER was voted to the chair at last 
Friday's meeting. He said that the year 1903 had shown a falling 
off in traffic as the prosperity of telegraphic enterprise was 
dependent upon the prosperity of trade to a large extent. The 
balance left for dividend was £109,628, as against £117,206 in 1902, 
а decrease of £7,578. After placing the usual £24,000 to renewal, 
they were able to give а total dividend for the year on the ordinary 
stock of £3 18, as compared with £3 Оа, 6d. in the previous year, 
the preferred stock thus recovering its full 6 per cent., and the 
deferred its 2а. per cent., which was 1s. more than last year. They 
owed a good deal of the profit to the earnings of the ship Minia, 
She had earned £19,290 in the year doing repair work on behalf of 
their partners, the increase being £14,890. The increase in the 
expenses was due to the increase of salaries and wages at stations, 
which were governed by the value of the employment and exacting 
demande of the public for speed and accuracy. The renewal fund 
stood in the accounts at £982,103, but the present market 
price was £44,000 less. The necessity for that fund was 
apparent when they considered that during the past year 
the 1873 cable was iaterrupted twice, on one occasion for 
20 days, and another for 10 days. The 1874 cable, which was also 
interrupted three times last year for shorter periods, and out of the 
whole seven pool cables, four were out of order at one time, but 
fortunately not for long. The directors were giving their moat 
careful consideration to the question of dealing with the renewal 
fund, and the chairman quoted remarka which had been made 
under this head by Mr. Bevan at the last few meetings. They had 
made two deep-sea repairs and eight repairs of shorter sections 
during the year, but at present all the cables were in good working 
order, and bad been practically so from the end of the year. They 
had carried 14 millions more words than in 1902, and they had 
brought down the distance between London and Australia to 34 min., 
a record which would not easily be beaten. In regard to the out- 
look, business, generally, was very slack, and he could not hold out 


any very great hope for the current year. 
A lengthy argument ensued in which the views of the deferred 


sbarebolders, respecting the renewal fund, were once more put 


forward, and there is every prospect of still greater prominence 
кщ ee to the question at the next meeting. The report was 
opt 
The unavoidable absence of the chairman (Mr. F. A. Bevan), 


whose conduct of the meetings for years past bas led shareholders. 


to expect a clear and authoritative expression on any point that 
might be raised, caused the utmost disappointment. Not that the 
board lacks strong men, who can give a plain answer to a plain 
question and show some semblance of authority, but they. were not 
holding the reins, though one of them came to the rescue on the 
deferred dividend question. It is not surprising that some of 
thoee present expressed a desire that the meeting should send best 
wishes to Mr. Bevan, in Egypt, that he might come back much the 
better for the change which he had felt compelled to take as the 
result of a severe bereavement. 


Imperial Tramways Co. 
"T directors’ report for 1903 gives the following results :— 


MIDDLESBROUGH, STOCKTON AND THORNABY ELECTRIC TRAMwWwAYS.--The gross 
receipts from this undertaking amounted to. £49,963, and the number of pas- 
sengers carried was 9,576,125, compared with totals of £49,255 and 9,367,027 in 
the preceding year. The net profit for the year is £16,364. A Bill is being 

moted in the present session to authorise extensions of the system from 

iddlesbrough to esby, South Bank and Eston, and for doubling the exist- 

ing lines in the neighbourhood of Stockton Racecourse, which will afford 
additional facilities for the conduct of heavy traffics. | 

Loxpon UmTRD Tramways (1901) Lrp.—No variation has been made during 
the past year in the company’s investment in this undertaking, which is repre- 
sented by 41,500 5 per cens. cumulative preference shares of £10 each fully paid, 
апа $he net inoome derived for the year &mounted to £19,712. The London 
United Co. continues to show satisfactory progress, and has just announced the 
usual dividend of 8 per cent. upon ite ordinary capital. 

GenenaL.—The net revenue account for the year shows an available balance 
of £41,899, and after payment of interest on the debenture stock for the whole 
year, and interim dividends on the preference and ordinary shares in respect of 
she half-year to June 80th last, шолаш келе to £26,061, it is proposed to 
appropriate the balance as follows :—Dividend at 6 per cent. per annum on the 
preference capital (paid on January Ist last) £5,725; final dividend at 10 per 
cent, per annum (making 9 per cent. for the year) on the ordinary capital (less 
income-tax) £9,542, and to carry forward to the next account £666. The reserve 
funds remain at the sum of £120,472. 


London United Tramways (1901), Ltd. 


Tux directors’ report, to be submitted at the meeting on Monday, 

February 22nd, says that the operation during the past year of the 
company's undertaking has resulted in gross receipta amounting to 
£280,242, and the working and general expenses and renewals to 
£176,392, leaving, with the balance brought forward from last 


account, a net revenue of £108,108. 


After payment of the debenture interest and the dividends on the 5 per cent. 
preference shares, there remains 249,981, out of which an interim dividend at 
the rate of 8 per cent. per annum, 1 income-tax, ater er: to £24,065, was 
pes in A nes last, каш ап емо е ee [^ се, d. prd amount it 

proposed appropriate ; n payment of a fin end on the ordinary 
shares for the тене ending December 31st last, at the rate of 8 per cent. рег 
annum, less income-tax, and to carry the balance of £787 to the credit of the 
next account. The extensions of the company’s system to Hampton Coart and 
the Thames Valley were opened in April last, and the results of the company’s 
operations during the first season, although to be regarded as satisfactory, fall 
far short of the traffica which would have n secured, without any additional 
expense, if the weather conditions had been at all normal. The directors had 
anticipated that under ordinary circumstances the profita of the year would 
have been sufficient, not only tor the dividend, but to set aside a very substantia 
sum to a reserve fund, the establishment of which the shareholders would 
bably prefer should now be deferred until the next annual account. Iti 
gratifying to know that whenever the weather conditions favour pleasure 
travelling, the receipta invariably exceed the estimates which had been formed 
of this important branch of the traffic. The total number of passengers carried 
during the year was 45,298,478. | 

The directors have to серо, the passing of the Act of last session, under 
which the company is authorised to adquire additional properties for the 
purpose of street and road widenings, thus enabling the company to effect the 
conversion to double track of a number of inconvenient short lengths of single 
line. The construction of the extension from Hammersmith Broadway fo the 
Uxbridge Road via Askew Boad, is well in hand, and will shortly be completed 
and opened for traffic. The provision of this cross-town connecting line will 
allow of through services between Hanwell, Ealing and Acton, aud the 
District Railway station at Hammersmith Broadway, and so afford residents in 
the crowded area on the northern portion of the company s system an alter- 
native means of cheap and rapid transit to and from the City. Good progress 
has also been made with the construction and equipment of the company's line 
m bane e; tía Hayes and Hillingdon, about 1 mile of route only remaining to 

A Bill was introduced in the present session of Parliament to authorise 
further extensions of the company's system, including proposed lines from 
Hounslow along the Staines Road to Staines, and along the Bath Road to. 
Slough and Maidenhead, a line to connect Ealing and Brentford, and a tramway 
across the new Kew Bridge. The exorbitant demands of most of the local 
authorities concerned as the condition of their &ssente, which are indispensable 
under the existing Standing Orders of Parliament, have, however, compelled 
the directors to withdraw the proposals, with the exception of the Hounslow— 
Btaines extension. Powers will also be taken under the Bill for the requisite 
extension of time for construction of the Kingston and Surbiton group of lines 
which the directors have determined shall be the next iu order to be carried 
out after the works now approaching completion. For the purpose of facilitating 
the interchange of traffic at Hammersmith between the company’s tramways 
aud the Metropolitan District Railway, and also with a view to connecting u 
the company’s authorised tramway from Barnes and Mortlake to Richmon 
with the main system, the directors are promoting a Bill to authorise under- 
ground electric railways to convey the company's cars from the surface of the 
street at Hammersmith Broadway and at the дош side of Hammersmith 
Bridge, direct to the platform of the District Railway Co.'s Hammersmith 
Station. It is anticipated that when the electrification of the District Railway 
has been completed, and their proposes reduced fares have been brought into 
force, the facilities for through king and exchange of traffic, which will 
be afforded by the -p system of unde railways connecting at 


. Hammersmith, will prove of great public convenience and advantage to the com- 


panies concerned. 


Westminster Electric Supply Corporation. 


Tum directors’ report for 1903 says :— z 


The supply of current, which on December 81st, 1909, was provided for the 
equivalent of 602,976 lamps of #-с.р., had increased by December 81st, 1908, to 
the equivalent of 662,129 lamps, and applications for supply continue to come 
in at & satisfactory rate. The length of roadway in which continuous-current 
mains have been laid, now exceeds 78 miles, making about 279 miles of ways, 
into which upwards of 290 miles of copper (strip and cable) have been drawn. 
In addition, three miles of trunk mains (12 miles of ways) are laid in the 
company's area to connect the stations with the Central Electric Supply Со.'в 
station at 8t. John's Wood. The system of public lighting undertaken by this 
Corporation continues to give great satisfaction. he station of the Central 
Electric Supply Co. at St. John’s Wood has been at work and has supplied a 
considerable amount of current to this company during the In the initial 
stages of working, the созі of production is necessarily high, but the increased 
demand during the current year will enable the Central Co. to supply at a con- 
siderably lower rate to the Westminster and St. James’ Companies. 

The directors have acquired from tbe Duke of Westminster & long lease of a 
site in Dake Street, Mayfair, for the provision of an underground transforming 
station. The contract for the building works (which has already made consider- 
able progress) has been placed with Messrs. George Trollope & Sons, Ltd., and 
the first section of plant for the equipment of the station is on order. This 
station, will be ready for the heavy !oad of next winter, when the capital 
expended on the work will commence to be remunerative. The result of the 
year's working is again very satisfactory, and the directors are pleased to be 
able to recommend the payment of an increased dividend. Having in view the 
desirability of а further reduction in the rates for supply, such reduction 
tending in the earlier stages to affect the balance available for distribution to 
the shareholders, they have thought it advisable with a view to this and other 
contingencies to carry forward & larger amount than in previous years, pending 
the increase in revenue which may be expected to follow. 

An interim dividend, at the rate of 18 per cent. per annum on the ordinary 
shares and the dividend on the 6 per cent. preteen shares, for the half-year 
ending June 30th, 1908, has been distributed. After a'lowing for depreciation 
sinking fund, &c., the net balance is £49,686, from which must be deduoted 
the second half-year’s dividend on the preference shares which absorbed 
28,357, leaving a balance of £40,289. Out of this the board recommend 
the payment of a dividend at the rate of 14 per cent. per annum less income- 
tax, for the past half. year, carrying forward a balance of £9,494. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. 


— —— — ꝛů —— фаса — — а — — 


Quantity expended in distribution. 


Quantity uti.ised. x 
Board Total о. of lamps 
oi mde s Used on morke MEC NEM 
generated. to | E eL Total. In batteries. | In feeders. Total. for. lor. 1908. 
consumers. &c. i | | | 
алышы — — —ͤ—— — „ 
14,216,263 18,085,696 180,238 18, 246,83 4 27,905 ! — 848,46 274,961 | 14,121,185 95,078 662,199 
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Smithfield Markets Electrie Supply Co. 


Ma. Н. B. Leon presided at the meeting held at Winchester 
House last Friday. He referred first of all to the accident which 
had taken place at the station several days earlier, occasioning loss 
of life. It was the first accident that had ever taken place at their 
works; he was not able to state exactly the cause, no doubt the 
Board of Trade would hold an inquiry. In spite of the price of cur- 
rent having been reduced to a uniform rate, the net profit was £628 
more than in the previous year, being £4,811 against £4,183, an 
inerease of 15 per cent. The engines and dynamos were in a 
better state than when they bought them, and the new engine and 


dynamo which cost £4,182 (less £1,957, the value of the old one) 


bad been running for three or four months, and would enable them 
to work more economically in 1904. All the cost of the new 
machine bad been paid for out of earnings. They raised no new 
capital, but borrowed from their own reserves. Although the out- 
put of electricity was 7 per cent. greater, the cost of production 
decreased by £200. £1,500—an increase of £500—had been placed 
to depreciation, making a total of £2,965 on that account. Another 
£2,000 had been added to reserve, raising that to £4,000. They 
would have to buy a new boiler and then they hoped there would 
be an end of their capital expenditure. 

Mr бсненк seconded the adoption of the report, and it was 
agreed to. \ 

The auditor was re-elected, and in thanking the meeting he 
referred to a remark of the chairman’s that the depreciation and 
reserve funds should be lumped together. He himself thought 
they ought to be kept distinct; the chairman had said that he 
would like the reserve fund to be used to pay off debentures, but 
the depreciation fund was for keeping the plant right. One fund 
must be kept for one purpose, and the other for another. 


Blackheath and Greenwich District Electric 
Light €o. 


THE report for 1903 shows an available balance of £13,951. After 
deducting debenture interest, paying 7 per cent. preference 
dividend, allocating £1,250 to depreciation, a balance of £5,220 is 
carried forward. The undertaking of the Crystal Palace District 
E.8. Co. is to be purchased. The lamps connected increased by 
15,624 to 60,540, and the consumers from 1,234 to 1,784. The gross 
revenue was £19,450, or £5,116 in advance of 1902, the expenditure 
being £8,409, an increase of £1,420. The net revenue was £11,041 
against £7,355 (increase £3,686). | 


В E. T. Co.—We are asked to publish the following :— 


" Statements have been circulating to the effect that the recent 


issue of second debenture stock by the British Electric Traction 
Co., Ltd., was not a success, and the price of the shares has been 
falling in consequence. Asa matter of fact, the issue was entirely 
underwritten by responsible firms, and the failure of the public to 
take up the whole of the stock offered does not affect the financial 
position of the company in the least degree, as, of course, it will 


get its capital just as if the public had subscribed for the whole 


issue." 


Bournemouth and Poole Electricity Supply Co.— 
The directors recommend a dividend on the ordinary shares of the 
company at the rate of 8 per cent. per annum, less tax, for the year 
ended December 31st, carrying forward over £3,000 after providing 
for depreciation, &c. 


Stock Exchange Notice. — The Committee has been 
asked to allow the following securities to be quoted in the Official 
List :—Electric Construction Co., Ltd.— Further issue of £12,500 
4 per cent. perpetual first mortgage debenture stock. 


Brompton and Kensington Electricity Supply Co.— 
The report for 1903 states that the revenue credit balance is £29,234, 
which, with £888 carried forward, and £335 balance of intereat 
received, makes a total of £30,457. It is proposed to apply £7,500 
to depreciation, £4,732 for dividend on 7 per cent. preference, 
£13,239 for dividend of 10 per cent. for the year on the ordinary 
shares, and £807 for directors’ additional remuneration, leaving 
£4,179 to be carried forward. | 


Prospectus.—The Charing Cross and Strand Electrieity 
Supply Corporation is offering to its existing shareholders an issue 
of 10,000 ordinary shares of £5 each, ranking for dividend as from 
January Ist, 1905, at £6 15s. per share, and 10,000 44 per cent. 
cumulative preference shares of £5 each, ranking for dividend as 
from February 15th, 1904, at £5 28. 6d. per share. Applications 
have to be lodged before February 26th. 


Brockie-Pell Electric Are Lamp Co.—The annual 
meeting was held yesterday, and the report showed that after 
writing off £632 for depreciation on tools and patterns, there remains 
a debit of £65 to be carried forward. Depression of trade and keen 
competition led to reduced turnover and smaller profits. 


STOCES AND SHARES. 


Wednesday Evening. 
Ix several directions business in the Stock Exchange shows a faint 
indication of revival, although its coming is so slow as to forbid 
hopes of & generalimprovement. The position in the Extreme 
East cannot fail to have a certain amount of influence upon money 


for some time to come, and although there is no difficulty experi- 
enced in “arranging short loans on easy terms, the likelihood of a 
reduction in the Bank Rate is considered by good authorities as 
postponed. We observe that the Finance Committee of the Fulham 
Borough Council has been considering how to raise a loan of 
£25,000 required in connection with the electric light and dust 
destructor undertaking. It is suggested that the money should be 
borrowed from an insurance company, as being cheaper than the 
London County Council. 

For all the comparative ease of the Money Market, the cry goes 
up that the public will not look at new issues. That this is not always 
the case was ehown, of course, by the favour extended to the recent 
Edmundson's appeal. Now there comes the Oharing Cross and 
Strand, with offers of 10,000 Ordinary shares at 62, and 10,000 44 
per cent. cumulative Preference at 5}, the nominal values being £5 
in each case. The issue has been underwritten, says the prospectus, 
but the terms are not stated, and February 26th is the last day for 
sending in applications. The allotments are not made pro rata, bit 
а sensible arrangement provides that members who apply will receive 
an allotment of at least the proportionate shares to which they are 
entitled in respect of their present holding. 

On this new issue the price of the Ordinary shares at 8 has fallen: 
16s., allowing for the dividend of 48. deducted, but the Preference 
at 54 are unchanged, although they are also ez, their dividend 
being 28. 3d. per share. Shareholders should see to it that they do 
not fail to make application for these new shares; the prices of 
issue constitute a bonus in themeelves, and underwriting seems 
almost superfluous. : 

One of the best reports of the Electric Supply companies is that 
published by the Westminster, and the shares at 13 look reasonably 
cbeap. Besides paying 134 per cent. for the year—a record 
dividend in the history of the undertaking—the carry forward has 
been increased, while the figures relating to the amount of new 
business achieved in 1903 are decidedly good. City Lights are up 
10s. to 11, upon the 6 per cent. dividend, with £45,500 to reserve, 
the latter item being particularly liked. А fall of 10s. has left 
Metropolitans at 18, and the other fluctuations are too small to 
mention, being caused by the dividend reductions in several 
cages. 

А (бег much postponement, the Great Northern and City line is at 
last open to passenger c, and now all that remains to be seen is 
how the public will take to London's latest tube. The Preferred 
shares stick at 73, and the recently-issued Deferred are still un- 
marketable. Central London Ordinary has advanced a point to 
94} ex dividend, but the other two stocks of the Twopenny Tube, 
as well as City and South London Ordinary, have suffered no 
change on the week, taking the dividends into account. Districts 
are dull at 33, but Metropolitans hardened a little to 844 xd. 
Waterloo and City ie 923. Several steam railway companies, and 
other bodies, have signified their intention to oppose the Dill for 
the East London and Lower Thames Electric Power undertaking. 
East London Railway stock has fallen } to 43 middle. 

The London United Tramways announce a dividend of 8 per cent. 
on the Ordinary, the same rate as was paid а year ago; and the 
report blames the weather for increasing the cost of working to such 
an extent, that a gross traffic increase of £57,900 left a net improve- 
ment of only £2,600. It is a thousand pities that the creation of a 

eserve fund is again postponed, and the bagatelle of £800 carried 
leeward looks exceedingly inadequate for a concern of such magni- 
tude. The Preference shares are 114, and the Ordinary stand at 17 
to 19; there is not enough doing in these last to enable a close price 
being quoted. 

In observing last week that British Electric Tractions were not a 
good market, some kind of hint was ventured as to what has now 
happened, the shares having fallen to 10, adrop of 203. since we last 
wrote, and of 30s. ina fortnight. It is quite true that the last issue 
of Second Debenture stcck was guaranteed, but although the British 
Electric Traction Co. gets its money, it does not look well that the 
public should have provided so small a proportion. 

Sellers have been prominent this week, and the support extended 
was not enough to stay the flatness. It may be mentioned in 
passing that Mr. E. Garcke, according to the new volume of the 
" Directory of Directors," is now a director of only 15 companies, 
which is eight less than he was connected with in the same capacity 
& year ago. 

Scarcely a change has to be noted in the telegraph list. Eastern 
34 per cent. Preference stock is down a point tu 883; Globe Tele- 
graph and Trust Preference shares are } easier at 12}, and there the 
fluctuations finish. Telephone descriptions are equally lifeless, aud 
none of the National issues have quotably moved, although late this 
(Wednesday) evening, a dealer in the market bid 1033 for the Pre- 
ferred stock. 

British Westinghouse Preference are 4 middle fur the old and 
new shares alike, both being сг dividend now. The 4 per cent. 
Debenture stock is 943, and British Thomson-Houston 44 per cent. 
Debenture 104. The General Hydraulic Power Co. is to pay a 
dividend of 5 per cent., making 74 per cent. for the year, and the 
price of stock is about 135. New Henley's Ordinary have hardened 
to 1§ premium. = 


А.Е. Railway.—The electrical trains began their regular 
running on Tuesday between Newcastle-on-Tyne and Tynemouth, a 
distance of eight miles. A few weeks will be occupied in training 
drivers, and it is hoped that the vehicles willbe used for the convey- 
ance of passengers in less than а month. Lord Ridley stated at the 
recent meeting of the company that the electric tramways, which 
now run from Newcastle to the coast, hal taken away 01 per cent. 
of the local passengers in the last two years, 
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SHARE LIST OF ELECTRIOAL OOMPANSES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


` Btock dus Business done 
Present NAMB or Dividends for the last f об. совр ons тк спава 
Issue, f Share, three years. eb, 10th, Tu ith. der 
t 1904. 
1901, | 1903. | 1908. Highest Lowest 
01,100 A ioan Direct Telegraph, 4 % % ww жа AND $4 RA is 98 —103 98 —102 101 ee 
25,000 B Ye tates, Nos 2 to 36,000 5 10 is vs EN 9j— 84 * 83 d^ “a 
119,700: Do. б 96 Dens., to 1,260 Red. ee ee ce 100 oe ee vr ec жа 70 — 80 se 
188,840 | Anglo-American Telegraph e. o 0. 5 5. .. | SHOCK 616. 60/6 513. 50 — 58 50 — 58 50 5 
8,105,580 Do. do. do, 6 % Pref. is ee «s ВА .. | Stock | 6 96 6 6% 94 — 96 94 — 96 7 £e 
8,105,580 Do. do. do. De erred ee eo ee ee ee Stock 9s. 1/- 25. d- 8 Совы B 7 7 6 
44,000 lia yo Nos. 1 to 44,000 ee ee ee se ee ee 6 b 6 ee 4 5} 4 54 b = 
18,883,800 Саре ee ee $100 8 8 se 180 —190 180 —190 oe 
1,841,200 Do. do. Sterling 500 year 4 9% Deb. Stock RC. | Stock PS xs А 89 — 91 8 — 9811 907 908 
16,000 Cuba Telegra ee ee ee ee ^ аг ee ee 10 4% 64% ee 7— 8 7— 8 . oe 
1481 Do 10% Pref. “ә ә a RS а бех Ке 10 i% n m 16 — 17 16 — 17 ee 5 
Direct panish Ograp. ee ee ee eo [37 ee ee oe 7 d 3o oe 
6,000 Do. do. 10 Cum. Pref, ee ee ee ee 5 ee * oe 7 Ы 5i jm a Te T 
80,000 Do. do. A (Dons: ee ee ee ae ee 50 es ee еа 98 —101 % 98 10 ae 
86000 | Direct West India Gable, 4% Bod. within N à Rel. 13 „ | эти. 98 —101 „ 
, 08, 1% 1 oe ee es ==. sam ee ee 
1,965,565 Do. Bh Stock . . 100 ү © й 38 — 91 87 — 90 67, | Sn 
y MERE NUN, 8i Pre Mort. Deb. Stock Red. .. . Stock aca is c c p 107 
Australasia, and China Telegra aa. yas 10 1 .. = i= 
20, 000 Do. i b. Stock ph Stock ee ee ‚ 104 —107 104 —107 5 
B00,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red, 1909 | 100 Е єз ee 98 —101 98 —1С1 100 7 
а Globo Telegraph . g. Mort. Debs. (Mauritius Bub.) 1 to 8,000 16 six os .. 99 —102 . mas E 5 
an ee eo ea ee ee ee ee =e m =< 
180,042 a 0 do. ph, o 6 ee hagen ee ee ee ‘ ee ee T 15 & 194% ee wi- КУ 5 — T 124 121 
150,000 reat Northern Telegra ee — — oe 
58,700 | Halifax and Bermudas Cable, * Ast Mort. Бем. \ within Nos. | 100 | m с 98 —101 93 —101 ; 
17,000 | Indo-European Telegra 2 VE Be WEBS 100 98 — 41 88 — 41 aBa | .. 
100,000} | London Города Brasilian ‘Tel , 6 96 Debs. Be s% .. | 100 * is aie 100 —108 100 —103 és “a 
1,989,898 | National Telephone, Pref. 8 „^ш. n nu Прадо 3% | 63 | 6% | 102 —104 102 —104 1y | 10i. 
1,966,067 Do. . Det.Stook .. . es 0. >. | 100 s 4à 5 45 78 — 81 78 — 81 79 784 
15,000 Do. 0. 6 Cum. 1st Pref, ee ee ee ee ee 10 6 6 6 70 183 — 143 193 — 141 ee 
15,000 do, 6% Cum. . s 2% 10 6 6 6 45 14 — 15 14 — 15 
8,950,000 Do. do. 6% Non-oum. &rd. Pref., 1 to 0, 000 5 5 5 AES 58— 558 58 — 58 
000,0001 Do. do. 84 % Deb. Stock Red. e 09 05. э | Stock | Bà Bà 3j 95 — 97 95 — 97 95 954 
1 1 5 DOM T phone ane a гоя 1 очор fully paid os oe 6 6 ee f= it : m А 
100,000: | Pacific and European Tei. 4 96 C Guar. Bebe. Debe, 190 1,000 ` oe .. | 100 25 - 97 —100 97 —100 - 
11,889 Reuter’s ee ee eo ee ee ae ee oe ee 8 5% ее, та 64— Tè 64— 7% oom ee 
8,308 Bu se ee ee ee ee ee Cert, ee oe ee 117 —122 117 —122 ee ee 
08,000 | United River Plate а 3 5 | 1% | 1% .. 6 6 5: : 
40,000 Do. do. Cum. Pret., Nos. 1 to 40,000 ee b ee ee ее 4 51 4 5 Se * N 
179,94 N Do. do. ee ee ee ee ee Stock ee ee oe 102 —106 102 — 1065 oe ee 
600 West African Telegraph, Shares SOS SUL 1 a 199]| . Б— 6 Б— 6 р ES 
` 160,000 | West Coast of Ame 4%, Debs., 1101,500 guar. by Bras, Sub, Tel. 100 5 oe ss 95 — 98 95 — 98 T e 
361,980 | Western Telegraph, Lid., Nos. 1 to 907,900 „„ жш. cem „ uae 71% | 7% .. | ng 123 11j— 121 123 1143 
- 95,0001 Do. . 6 %, Debs, 2nd series, 1906 .. — ., ..| 100 $ в: % 99 —102 99 —102 ie РР 
400,000 Do. do. 4 Deb. Btock Red, ee ео ee es 100 ee ee ов 98 —101 98 —101 oe ee 
West India and Panama Telegraph .. Ва e " ^ s 10 ae v. 1— 1 i— i. s 
Do, do, do, 6 Cum. 1st Pref, ee ee 10 ео ee ee ef 6 aad Gg ee 
. ind Pre . 5 5 съ à 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


— Bi SE ua Cum. Pref, ee ee oe 10 ee ee eo 4— 6 4— б 
Do. 6 1st Mort. Deb, Btock Red. eo оо о | Block ee E МА 87 — 91 87 — 91 
108,000 British Blectrie Traction T oe ee ee es 10 9% 8% ve 103— 114 —1 104 914 
100,000 | Do. do. 6 % Oum, Pref. . 2 | 10 би к .. 104 — 114 10—11xd | i 105 
600,000: Do. do. 6 P tual Debenture Stock ees ee Stock ae ee oe 120 —193 190 —198 1221 121; 
100,000 | British Insulated and Helsby Cables ee ee ee ee ee 5 10% [10% T 6 — 4. 6 — 6 - - 
100,000 Do. do. 6 96 um. Pref. ee eo ee ee oe 6 ee ee oe 54— 5; 51— Б ыы ее 
60:000 сао u. 14221204 Co % lst Mort. Deb. Red.. p xs % Eš 102 —107 102—107 "| .. A 
rowe eg . os ee ee ee ee i ee oe те ee ee 
60,000 € Do. do, d% Cum. Fel... | 4 % „„ мео | alus |: |: 
105,781 | Brush Eleotrical тоссар о A ош; ee co o 2 Nil Nil 3 i— 1 1 а T 
160,000 Do. 6 % Pret. ee ee 2 8 % 6 % ee 1 — 1 1 = 1 ee ee 
126,0004 Do. 48 60% Perp. b Stock ee ee Stock te oe ee 98 —101 97 —100 oe eo 
188080 Do. do. 4 Fem. 2nd Deb. Stock ee ee Stock ee ee ee 15 — 80 75 — 80 ee on 
Callender’s Cable Construction : vs ve we. ‘ee b 20 96 | 15 96 s . 104 — 114 104 — 114 lij 
40,000 Do. = do. 6 % Cum . Prei. ee 5 . * ee se e 6j— 53 54— 64 ee 
90,0001 Do. do. ези Mort, Deb, Stock Red. | Stock Ps 2 is 104 —108 104 —108 1064 
1,860,014 Central London Railway, Ord. 8 - ee x .. | Stock | 4 4 4% 94 — 97 93 — 96 xd 914 94 
494,008 Do. do 0. 4 96 Pref. Stock ee ee ee ee Stock 4 4 4 9 98 —101 96 — 99 xd 99 
494,998 Do. do. Def. do. ee ee ee ee ee Stock 4 4 4 % 91 — 94 81 = 90 xd 
1,880,000 City and South London Railwa ee se oe ee ee ee Stock 2 8} 2496 50 е. 63 49 TA 52 x4 61 00 
е 15 ° є. eg 0 and 
gas — uai DOC 28 paid, 1 99,961 5 " " и 3 ut | й 
— eo, " shares, to 6 Nil Nil T 0 — 0 — ix oe 
17,189 Do. do. Эл shares, 01—017,189 . . ee 5 Nil Nil s i— if à— if ee ee 
844,0281 Do. do. Deb. Btock Red, 100 x ee s 72 — 77 72 — 77 "" А 
100,000 Do. do. TI b. Btock Prov, Certs. ‘all pd. 100 ee EA ө 16 — 81 16 — 81 va ite 
112,100 | Eleotrio Constroction, 1 to 112, 1000 )))) « | 3 6% 6% |“: la— 17 l— 12 ii| iz 
81,990 Do. do. 7 Cum. Pret., 1 to 81,890 ee ee ee 2 ee eo ee 8 2$— 8 oe oe 
84500; | Ро. do. 4 Регр. lst Mort, Deb. Sto · Stock 5i ‚| 97—10 97 —100 de 
35000 | General Electric Oo. (1900), 6 % Cum. Prei. 10 5% 5 % | | 9;— 9j 91— 9i 
88690 . do. 4 Mort Deb. ee ee se 2 Stock * ee ee 95 -— 98 95 == 98 
Henleys (W. T.) Telegraph Works, Ord... +. .. „ 6 jag [9% | : 12 — 18 12 — 18 i33 | 14 
‚ 86,000 Do. T ee ee ee oe 6 ee oe ee 6 — 54 5 — 53 64 E 
48,050 Do. rt. Deb. Stock ..  .. | Stock is e| a 108 —112 108 —112 T ee 
{68,000 | India-Rubber, Gutte Perch & Telegraph. Works 55 5 10 10.95 10 % " 18 — 19 15$ — 19 15$ n 
800,000: do. do. 4 % 1st Mort. Deb. 100 oe ee es 100 —108 100 —108 es ee 
87,500 Liverpool Overhead Railway, Ord. .. |... «2 of .. ee 10 1496 14% es 45— 5 4ij— 414 : zs 
10,000 |! Do. do, Prei. £10 paid .., .. .. «| 10 Е E T 10 — 104 91 — 103 
87,860 саноо вва Мишер 19 2096 20 % | 20% 83 — 36 33 — 86 843 33g 
150,0001 on Bo Bàs., "Nos. i to 1,500 Red, 1909 100 is T pe 101 —104 101 —104 1024 
$96,008 Waterloo & City Bollway, Ord. Stock ec eo ee eo ө» 100 8 96 88% 38 91 — 94 91 — 94 ee 
t Quotations on Liverpool Stock Exchange. 3 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


- 
: — MÀ — M m — M —ꝗÜ»—4— 
A NEED I SEE ES EN TE PI EEE 


Bank rate of discount 4 per cent. (September 8rd. 1903). 


“Ws tt hes 


816 


THE ELECTRICAL REVIEW. [Vol 54. No. 1,369, Fesrvary 19, 1904. 
SHARE LIST OF ELECTRICAL COMPANIES (continuad).— ELECTRICITY SUPPLY COWPANIER. 


МАМИ, ог Qnotations Quotations week ended 
ише. | Share, | 1820 three years Feb. 10th. | Feb. 17th. ` Feb. 17, 1904. 
t 1901. 1902. | 1903, Highest. Lowest 
100,000 | Blackheath and Greenwich Dist, Electric Light, Ord v» T: 1 АЕ TE RN 1— 1 = L TT 
' 60,000 Do. 9 ref. б . * 1 ee ee es 14— 18 1 т 12 | 
100,000 Do. 18% Deb. Stock, Prov. Certe, ee 100 ee ee oe 114 —117 114 —117 ee 
Brompton & Kensington Electric Light Bup., Ord., 1 to 90,00 — .. 5 8% | 8% |10% 10}— 103 101— 103 10} ө 
90, Do. о. 1% ‘Cum. Pref, ee 5 ee se se 93— 10} 91 — 10} ee 
250,000 | Central Electric Supply 4 % Guar. Deb. Stock .. i^ pt hy 100 is к " 106 -—109 106 —109 
60,000 | Charing Cross and Strand Electricit у Supply T ds m А b 10% | 10% 8% 92— 9; 14— ха В 
Taa Do. 25. iae Uai Cum. Bret а d vs E js Te 85 А — pae 
, . c ty n ыша! о Sam: геї. ee ee ee ee p 
40,000 Do. ` do. 1908 ee ee ee 5 ee ee ae 41— 5 44— 5 э» 
ош nd Do. aoe do. 4 хрен Stock Re. 100 „„ Lux н 2206 102 zum T 
, ешеа lectric ty apply, oe oe ea У Бае 4 ve 
"70.898. | City of London Eleotri hs e Or to TT . . | gà 5 „ c | 9-19 0 19 1045 
U y о naon ectric ting, 4 000 T ee ae oe 4 8 
40,000 Do. 6 % Cum. Pref., 1 to 40, Ve! te 10 v ps ЕА 18 — 14 13 — 14 sa 
Do. 5 % Deb. Stock, Scri ha. at 116) a all paid. ee ne с F 905 121 —196 121 —126 js ve 
800,000 Do. 44% 2nd Deb. Stock, Prov. Oerts., all paid .. à 100 is eee vs 101 —104 101 —104 T 
pep County is "London а Drush Prov овои nun 9 1—40, 000. А 10 4 96 4 96 ys 11 m rom EA we z 
9, . 0. 0. °ў 1—60, . ee oe ee t `9 
«00,000: Do. do. ee °з ee * 0 ee ee ee oe 107 —110 107 —110 oe ee 
250,000 Do. do. Фа Deb. stock . `. .. . | Stock M m ; 99 —102 99 —102 : 
50,000 | Edmundson's Electrio Corporation, Ord. Shares a a Diu 5 7% | 1% ES н 59 — буз 
80,000 Do. до. 6 Com. Prel. es ae ee ee ee ae b — 54— ge oe 
140,000 Do. ist Mort. Deb. Stock .. | 100 о M 2 103 —105 103 —106 xd .. 
91,000 | Kensington and Knightebridge Electric, Ora. is 5 |10% |10% | R% 11—12 lt — 12 А . 
90,000 до. do. '4 % Debenture Btock .. | Btock 26 е ex 103 —106 102 —105 e 
110,000 | London Electrio Варр!у Corporation, Limited, Ord. .. " vá 8 ai a m 1 2} 1— 23 2 
49,840 Do 6 96 Pref. b ee ve ee —.6 bá— 6 . 
100.090 M корон есы Supp! 1 iD AET Int Mort, Deb, Stock Bed aria ax | ae | | 18 — 13 1 -— е | 
6 D upp Й eo . о — — 
71,106 Do. do: ý % Cum. Pref. 1—71,106, £3 paid. Б sn ie is 5i ök 
990,000 Do. до, h E: 1st Mort. Deb. Stock ee ee ee eo ae ve 109 —113 109 —118 ee 
250,000: Do. Mort. Deb. Stock Red ee oe Stock ee ee е 95 — 98 95 — 98 ee 
40,000 £i. James’ and Pall Sb ne El Liebe б Mort: Debt. 6... 106 Mjo | 14495 | 144 141— 15) 1 ib 
0 ames' кс g t, Ord 4 14 96 4 — ee ee 
90,000 Do. do. T % Pret . 90,061 to 40,080 5 ds V 4 8 — R — 9 xd Я 
150,000: Do. do. 84% Deb. Stock Red .. | 100 ys vs js 97 —100 97 —100 А 
12,000 | Smithfield Markets Electric Supply, Ord Я M 6 i 2% | 4% 81— 33 81— BY . 
pipes m ino. ^ o "vu 4% Deb. Stock Jë z i s TM "n pe | y he .. 
, a ondon Pun рр 3 ° ee ee ae ee ee ee T E & 
80,000 _ Urban Blectric Supply, Ord. беа е s e" aA is 6 s н EE 44 — 95 | 7 5 
110000 ^ Westminster Eleotrio в он. uud" ee чон C u 120 18 E Т iial is 
L) | in 3 ile, » ee ee se ee : c e 
98.141 t Do. 5 9 Cum. Pref. ee ae ee ee 6 6 — ! 6 — ee . 


* "Subject to Founders Shares. 1 Unless otherwise stated albshares ai are fully paid. 


n - MARKET QUOTATIONS, Wednesday, February 17th. 


Latest Week's | < ; Latest Week's 
CHEMICALS, &o. Price Inc, or Dec, METALS, &. (continued), Price, Ino, or Deo. 
а Acid, e eria per cwt, 5/- g Copper Sheet - ee ,. рет ton £70 
а „ Nitric.. А per owt, 22J- g T Rod. Р ба per ton £70 | 
a „ Orxalic. per cwt, 82/- e * (E lectrolytic) Bars per ton £63 
8 4.4 Sulphuric per cwt. 5/6 e * - Sheets per ton £78 
a Ammoniac, Sal oe per сиё, 42/- e Р »" Rod .. per ton £75 
a Ammonia, Muriate (crystal) per ton £83 10 e M H.C, Wire per lb. 75d. "P 
a е on per ton £80 f E bonite Rod A - .. per lb. 8/8 ео 
а Bleaching powder . T per ton £4 10 f Shee per lb. 8/- — * 
a Bisulphide of Carbon per ton £15 n German Silve r Wire per lb. 1/6 ge 
a Borax. à per ton £18 h Gutta-percha fine . per lb, 8/- - 
a Benzole (90 %, % per gal. 1[- h India-rubber, Para fine per Ib. 4/3} to 4/44 | dec 
a T (50/88 a) per gal. 5/6 1 Iron, Charcoal Sheets „ per ton £18 . 
а Copper Bulphate per ton £28 „ Pig (Cleveland warrants) per ton 43/- 5d. inc 
а Lead, Nitrate à per ton £24 é ,, Forgings, according to size per ton From £11 
a „ White Sugar per ton £81 4 ,, Scrap, heavy per ton 47/6 to 50/- 
a „ Peroxide per ton £27 10 í , Wire, galvanised No. 8 per ton £9 15 
a Methylated Spirit .. A .. per gal. 2/6 1. Engli i: Фк 119 
a Naphtha, Solvent (90% a 160°C). per gal. 5/6 g Lead, English Ingot per ton am 
a Potash, Bichromate, in casks .. per lb. ва, 9 2: Sheet és per ton £18 
a - Caustic (75/8096) per ton £24 m Mangan in Wire No. 98 . per lb 8/- 
а * Bisulphate per ton £85 g Mercury * .. per bot £8 b 
a Bhellac ; per cwt, 220/- d Mica (in original cases) small .. per lb 4d. to 1/6 
a Bulphate of Magnesia per ton £4 10 d. ou » » medium per lb 2/6 to 3/9 
a Bulphur, Sublimed Flowers per ton £6 10 - large per lb 4/- to 7/9 | 
a - Recovered per ton £5 10 * pP hosph or Bronze,r plain castings per lb. 17 to 1/25 | 
a » Lump per ton £b P. p "n rolled bars & rods per lb. 1/- to 18 
a Boda. Caustic (white 70% 6) per ton £10 15 p * l sheet per lb. From 1/1 ee 
a , Crystals А per ton £8 о Platinum = .. per оғ, £4 5% 
а „ Bichromate, casks.. per lb, 24d. Ф p Bilicium Bronze Wire per lb. 94. to 11d. 
| | | 1 Steel, Magnet, acc'd' g to desc' p n per ton £58 
METALS, &e. E „ in bars 5 £15 to £40 
| | ьа, TY (£198 to M toas 
b Aluminium Ingots, in ton lots .. per ton £130 g Tin, Block .. per von £129 | 21 ino. 
b А Wire, in ton lots per ton £168 9g „ Foil ү рет lb, 1/6 
b Sheet, in ton lots .. per ton £166 n „ Wire os. 1 to 16 .. .. per lb. 1/72 
» Babbitt's metal ingots  .. per ton £48 to £180 p White Anti friction Metals— 
c Brass (rolled meta! 2" to 12") basis per lb. 62d. " White Ar ii brand per ton £12 to £63 е 
„ Tube (brazed) в per lb. Sid. bá j Yarns, 2/10sGrey Cotton,onsp'ls per lb. 8d, . 
Т » (solid drawn).. per lb, 740. З ј „ 6lea, Flax.. .. per lb. 58а. А 
» Wire, basis. per lb. 7d. j „ 8 ply 10 lbs. Russian per lb. 418d. 
с Сорре г Tubes (brazed) per lb, 93d, : j is 10 lbs. Russian, sin gle .. per lb. dad. 
, » (solid drawn) per lb. 94d. „ 180 lbs. Jute rove .. per ton £11 
g í pper Bars (best selected per ton £70 k Zinc, Sh't (Vieille Montagne bnd.) per ton £24 15 
. Quotations supplied by Messrs. :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos, Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspea are; h E gir vn Lill & Co.; i B ollir ng & Lowe; j Walter H. ‘Hindley and 
Co., Ltd.; k Morris Ав noy; Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; í Johns , Matthey & Co. ; Ltd 


The Phi rapid Bronze Co., L 4. 


ELECTRIC ‘TRAMWAY AND RAILWAY p nes RETURNS _ 


; Week Receipts lor No. Miles ; Week Receipts for No. | Miles 
Locality. | ending the week. aes Total to date. open. Locality. ending | the week. | wks ks. Total to date. open 

£ £* £ £* c A | £ £* | £ | £ um 

Aberdeen ..  ..|Feb.18 | 1,094 | +278 45,216 | + 88:6, 10 — |8 Cork..  .. Feb. 11 877 | 2 6 — 2388 + 81,9 — 
Birmingham „ 18 5,817 | +319 7 85,957 + 2,485 — |® | Dover e 6|» 18 170 — 16 1.063 — 50 8 — 
Bournemouth „ 10 в * = — 105 — |Z | Dublin e oy WD] 4314 |— 45 7 26,824) + 813. 47 |+ 
Blackburn „ 12 768 | + 99 — | 88,818 | + 1.864 184 | — |S East Ham „ 18) 598 | + 84) — 80,257 + 8. 182 6 |+ 
Blackpool — = „„ = — |SlGlasgow  .. „ 18 14.65 | + 55 | 87 504,781 +52105 1+7 
„  -Fletw'ü| „ 13| 186 — 27 1,187 — 16 75 | — [Е Halifax (2 weeks). „ 10 2,195 | +121 | 45 60,181 + 6,803 | 31$ 71 

„ Lytham | „ 11{ 178 — 165 2, 208 + 1.629 7 — 8 | Huddersfield | „ 13 1078 | + BET — — — |= |- 
Bolton У e 14| 1,579 | + 47,46 | 93,578) + 8.922 25 | — 2 Hull .. „ 18 | 2,009 | +324 | 46 687.700 + 6,764) 18 42 
Bradford „ 14 8,8:9 | +154 44 [171,590 | 4 2, 265 45 — 1.5 | Ilkeston „ uu 40 127 — — — — 83 — 
Brighton „ M| 709 — 43 | — | 41,846 — 7% | — 5 | Ipswich | „ 13 332 — — 8,06 — 9 ee 
Bristol ‘ „ 12 4601 | +281 | — — — |98 |— 8 lsie of Thanet  ..| , 13 229 | — 26 6 1,2-0 — "T 104 | — 
(Devonport „ 5 460 | + 63] 6 9,858 | + 890| Б — 5 Leeds. .. a. 18] 4,902 | + 50 | — 250,000 | + 15,377. 41 | = 
$ Dudley— sto" rb'ge „ 5| 718 | + 85 Б 8,623| + 170 183 | — |È Liverpool .. „ 6 9.648 |+ 5:0 | 6 57,888 + 2,684 | 108 | — 
Gateshead „ 5| sei) +67! 6 | 4424 + 232 10 |+ 2 5 London C. GJ 4, 69.370 41330 | 444 189,856: & 77,856 . 894 | — 
:Gr'n'k—Pt. Glsgw » б 507 | + 98: 6 2,481 + 868 7$ | — % | Manchester.. ... „ 13 10.556 7 2247 — 31,040 + 278,625 72 | — 
Hartlepool ^ ..| » 5 949 59 5 1.250 ＋ 176 +2 |Z Newcastle .. — .. „ 18 8478 | 4418 | — — 17 — 
& Middleton.. КЎ » 5 247 | + 48 6 1.226 - 68 — Portsmouth. e| „ 131 1873 | +168 | — | 79.860 4 6,020 | 144 | — 
g Oldham—Ashton „ 5| 49|— 2) 6 2.491 — 162 8 | — |! Salford — .. „ 15! 8,568 | +693 175,176 | + 48,907 | 80. | — 
S Potteries E „ 6| 1,668 | 4186 | 5 8106| + 411 28} | — |E j Sheffield  .. „ 14 4,160 | + 82 160 210,224 417.507 , 824 +43 
Southport... „ 5 259 | + 58 5 | 1,294/4+ 145| 5g | — | Southampton MNT E = 
д South Staffs. „ 5| 701 | + 16 6 8,649 | + 26) | 313 | —3 | Š | Southend-on-Sea ..| ., 10 | 205 | + 18 45 13,181 + 2182| в | — 
‘3 Swansea .. b б 2,320| - — 89 — | Sunderland. „ 14 1,078 | + 67 | 46 55.44 + 2.608 90 148 

+. Wolverhampton... 5 — 12 5 1,681 — 51 10 8 | & | Tyneside 10 280 | + 446 1,601 + 36289 + 48 
M Yorks. Wool Dist. Б 5 6 | — |8 Wolverhampton , 14 359 — 68 | — — 53 — 
(Miscellaneous .. 5 5 — — |, | Сеп. London Rly...| ,, 18! 7,095 | +168 | 7 + 242; 6 | = 
Burnley 13 з % | — City & В. Lon. Rly. „ 7) 823 | + 26 6 — 917 == 
Burton-on-Trent . s 14 28 at — Dublin—Luoan Му. „ 14 93 ＋ 87 + 86 — 
Cardiff 6 — 1|— L'pool Overh'd Rly. 14 1481 | 17 + 354 — 
Chatham & District 6 8:568 | — Mersey Railway .. 13 | 1,872 | +888 | 6 + 2,208 — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STEAM TURBINE. 
By WirrLrnax CHILTON. 


(-1b3tract of Paper read at Manchester, February 2nd, 1904.) 


(Concluded from page 284.) 


Tus members of this Institution no doubt remember the recent 
correspondence in the technical Press respecting the merits of the 
two types of prime movers. Those who took sides in this contro- 
versy might, perhaps, be suspected of partiality towards the motor 
whoee merits they were advocating, but we, as engineers and seekers 
after truth, will endeavour to compare the merits of the rival 
` claimants for our favours without bias. 

With regard to turbines and reciprocating engines, at present 
there is room for both. For the smaller units and when working 
non-condensing the reciprocator has undoubtedly the advantage, 
but from 400 to 500 Kw. output and upwards, and when working 
condensing with a good vacuum that can be obtained at a small 
cost, the advantages are often on the side of the turbine. It is 
for the engineer to study each case on its merits, and then decide 
which plant he will use. 

The author, and the firm he represents—the Brush Electrical 
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Engineering Co., Ltd. hold no brief for either machine. They are 
designers and manufacturers of botb, and can, therefore, impartially 
consider their respective merite. It may be well here to state that 
the Brush Electrical Engineering Co., Ltd., have for some time 
taken up the manufacture of the Parsons turbine under licence from 
Messrs. C. A. Parsons & Co. 
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It is а frequent complaint that comparisons of efficiencies are 
made between turbines working with very high and reciprocators 
with lower vacua. 

It is, however, well known that the steam efficiency of the ordi- 
nary engine only increases to а small extent when the vacuum rises 
beyond 25 in. of mercury, and this is more marked in high speed 
than in slow speed engines. 

The reason is obvious, as & consideration of the following table 
will show. : 

The volumes ате here given of 1 lb. of saturated steam at 
atmospheric pressure and also at vacua, varying from 25 in. to 
29 in. of mercury ; in the top line are given the actual volumes in 
cubic feet ; in the lower line, for the sake of more easy comparison, 
the volume at atmospheric pressure is given as unity ; the others in 
multiples of unity. 7 


| | 
Vacuum in inches of | | | 
| 


mercury .. ..| 0 25 26 | 27; 28 29 
Volume of 1 lb. of ! | 

saturated steam in | | 

cubic feet *. 26:36 ` 145 |1776 237 3476 709 
Comparative volume — | | 

volume at 0" vacaum | | 

Sis “ae on | 552. 


675, 9 Ie 27 


— — 


The table shows how greatly the volumes increase with each inch 
drop in the sbsolute pressure beyond that 
due to 25 in. of mercury, and how great is 
the volume to be dealt with when the vacuum 
reaches 28 in. or 29 in. of mercury. 

Now, it is not that reciprocating engines, 
as such, would not give better results at high 
vacua than at low, but because the low pres- 
sure cylinder, valves, passages, and exhaust 
pipes would have to be made of such in- 
ordinate sizes to deal with the enormous 
volumes at low pressures, that 25 in. vacuum 
is generally found to be about the economical 
limit. 

In high epeed reciprocating work, too, it is 
mostly found necessary to place the condenser 
at some distance from the engines. In turbine 
plant, on the other haud, it is convenient 
and also economical in first cost to place the 
condenser immediately below the turbine; 
the exhaust pipe is only а few feet in length, 
and can Ъз from four to six times the area 
of that of a reciprocator of the same output, 
the drop in pressure between condenser and 
cylinder is in consequence very considerably 
less. Again, steam used in a turbine can easily 
be expanded 70 to 100 times, and delivered 
{о exhaust at exhaust pressure, whereas in the 
reciprocator it is not convenient to expand 
much below atmospheric pressure, and there 
is often а large. drop from the pressure at 
release to that of exhaust. In the turbine a 
drop in pressure between condenser апа 
cylinder of 4 in. to ? in. of mercury may be 
expected, but in reciprocating sets & difference 
of 5 in. between the шап back pressure in 
the cylinder and the absolute pressure in the 
condenser is quite common. It follows that 
in the turbine the gain in economy per inch 
increase of vacuum above 25 in. is much more 
than in the reciprocator, and for this reason 
it is advantageous to incur the slight extra 
cost of condeneing plant capable of giving 
the jhigh vacuum necessary for high economy. 
The difference in vacuum in the condensérs 
themselves, however, in the two cases, for the 
reasons already stated, is not во great. 

If we require а mean vacuum during exhaust 
of 23 in. inside the L.P. cylinder of a high- 
speed engine, it will be unwise to design the 
condenser to give less than 27 in. vacuum, 
whereas, in a turbine set, 27 in. to 27 5 in. 
vacuum could be expected in the cylinder with 
28 in. vacuum in condenser. 

Fig. 4 shows the mean ba-k pressure line 
in the г.р. cylinder of a triple expansion 
high-speed engine; the vacuum in the con- 
denser is also given, and the barometric 
pressure of 30 in. of mercury is assumed. 
The example is taken from a high-class high- 
speed engine of over 450 Kw. output, and of 
very recent date, and it will be seen that the loss 
referred to is, in this case, 73 in. 

Fig. 5 shows two curves, giving approxi- 
mately the savirg which may be effected 
per each 1 in. incrnase of vacuum from 
0 in. up to 28 in. vacuum. The upper curve 
gives the actual consumptions at full load, 
and the lower curve the percentage saving. The rapid rise of the 
lower curve well illustrates how much the turbine gains by working 
with а good vacuum. 

Tne dote on or near the curves show measured consumptions 
obtained at the vacua indicated below. 

The following tabular comparison of the 
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required for reciprocating and turbine sets of 500-xw. output will 
be of interest :— 


Particulars, Reciprocator, Turbine. 
Consumption of steam per kw-hour, lb 25 225 


Steam to be condensed per hour, lbe... ... 12,500 11,250 
Tube surface in square feet aye 1,050 1,540 
Vacuum in condenser, in. of mercury - 26:5 28 
Air pump cap., ob. ft. per min. A vis 125 150 
B.H.P. to drive air pump ee isi Em 33 3:85 
Circulating water, gals. per min. sus ... 730 830 
B.H.P. to drive circulating pump vds T 55 - 6˙3 
Temperature circulating water inlet ... .. 65°F. 65° F. 

: " i » Outlet... 95° F. 90° F. 
Mean temperature in condenser i» . . 119?F. 100° F. 
Cost prime mover and generator 43,250 43, 250 

» condensing plant ... . £556 £659 
T'otal cost Ma £3,806 23,909 


e 


Extra cost of turbo plant over reciprocating plant, about 2:7 per 
cent., but inasmuch as the engine will probably be fitted with an 
oil filter for extracting the oil from the exhaust steam, the cost of 
tbe turbo plant will probably not be more than the other. 

The turbine requires no holding-down bolts, the foundations and 
buildings are less costly, and crane capacity required is leas. Add 
to this that no lubricating oil is necessary for cylinder lubrication, 
and the turbine comes out very favourably in comparison with the 
reciprocating engine. 

With regard to superheat, both types of engines derive great 
benefit from its use, but for different reasons. 

One source of great loss in reciprocating engines using saturated 
саш is initial condensation, and this loss сап be reduced by super- 

eating. | 

In the turbine there is little or no initial condensation, as the 
metal surfaces with which the steam comes into contact do not 
change in temperature on steady load. On the other hand, water, 
which may come over with the steam, in addition to that formed by 
condensation due to work done, produces in its passage through the 
turbine a large amount of viscous friction, and reduces the mecbanical 
efficiency. Superheating the steam reduces this loss. 

The advantage which each gains by superheating is about the 
same, and the gain for each stage of 50* F. of superheat is approxi- 
mately as follows :— 


First 50° of superheat 8 per cent 
Second 1 90 6 L 
Third „ " 5 

Fourth ,, Е 4 5 


But the use of superheat introduces certain difficulties in both 
forms of generators, which, however, promise to be less in the tur- 
bine than in the reciprocator. In the former the clearances between 
the blade tips and the surfaces of the cylinder and the rotor have 
to be increased ; in the latter the valve and piston clearances. In 
the former there are no rubbing surfaces subject to the action of 
dry steam of high temperature, and no lubricant is used; in the 
latter a short run without the use of high priced oil would play 
havoc with the engine. \ 

The curves in fig. 6 show the increased efficiency to be expected 
by superheating the steam ; the rising curve gives the percentage 
gain for various degrees of superheat on the consumption with no 
superheat, the falling curve gives the actual consumption in pounds 
per Kw.-hour for various degrees of superheat. 
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In diagram fig. 7 are given the consumptions that can be 
guaranteed with steam of 150 lbs. per aq. in. pressure and superheat 
of 50° F. and of 200° F., and vacuum of 28 in. of mercury. 

The table in fig. 8 gives comparative weights of slow-speed 
engines, high-speed engines, and of turbines. 

In conclusion, the author tenders his best thanks to Mesars. the 
Brush Electrical! Engineering Co. for thegreat help they have given 
him in the preparation of the diagrams, and to Mesers. C. A. Parsons 
and Co., and to Mr. J. H. Barker, forthe data and information with 
which they have supplied him. 


Fig. 8. 


— | | 
Kilowatte 5 of slow- Ditto: weight Weight of high-' Weight of 


output. speed engine, of fly-wheel. | speed engine. turbine. 
= 3 — | 
| 
500 140 27 30 | 9 
750 190 43 45 12 
1,000 250 59 60 | 14 
1,500 380 88 90 ' 21 
1,800 450 100 110 | 23 
2,000 | 530 120 120 25 
2,500 | 700 145 155 | 27 
3,500 | — = | — | 35 
5,000 — — | — | 42 
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Comparative weights in tons. 


Mr. E. W. Cowan (chairman) announced that the formation of a 
students’ section for Manchester is now an accomplished fact, and 
that the atudents have their own committee, composed entirely of 
their own members and a vice-chairman ; also, at present, there is 
the prospect of at least 100 studente joining, and it is hoped that 
before long there will be many more. He then referred to the 
death of Mr. McMillan, the secretary of the parent Institution, and 
and after speaking in terms of high praise of the great services ren- 
dered by Mr. McMillan to the Institution, proposed the following 
resolution, to which all present gave their assent. The resolution 


. was worded as follows :— 


“The members of the Manchester Section of the Institution of 
Electrical Engineers present at this meeting, learn with great regret 
of the death of Mr. McMillan, secretary of the Institution; and, 
remembering the tact, energy and unfailing courtesy with which he 
carried out the negotiations relating to the inauguration of the Man- 
chester Section, they wish to record their sense of the loss which 
the Institution has suffered by his death; and they wish, also, to ex- 
press their deep sympathy with Mrs. MeMillan in theligreat loss 
which she has sustained.” 

Drsoussion. 


The CHAIBMAN thought the importance of the subject of the 
paper was second to none. He also considered that! the discussion 
should be of such а nature as to come under one of the following 
headings :— 

1. Various types of turbines. 

2. Comparison of turbines and reciprocating engines. . 

3. The care and working of steam turbines. 

Mr. LowpeEn was glad to note that the author of the paper laid 
stress on the relative advantages of turbines and reciprocating 
engines. In turbines, the greatest drawback is the fouling of the 
blades. In earlier days, there was trouble with this type of gene- 
rator, mainly, for the following reasons :— 

1. Bad design of cylinder and spindles; the passages were cast 
in the cylinders, and these got distorted by superheat. 

2. Superheat used in cases where the turbines were not designed 
with a view of its being employed at all. 

3. Sinking of foundations. 

4. Failure of ol supply. 

He had heard of no case of blades stripping recently. Oil is now 
forced into bearings under pressure, and & measurement in one case 
of the electrical resistance between а bearing and the spindle 
revolving in it gave 1 megohm as the result, showing that the 
spindle was completely surrounded by oil. 

Mr. WHYSALL gave some particulars of two 1,800-xw. sets at the 
Manchester Corporation generating stations, one being driven by a 
steam turbine, the other by a slow-speed reciprocating engine. Com- 
paring the weights, hesaid that that of one turbine was 85 tons, 
which was equal to about 07 of the weight of the fly-wheel only of 
the reciprocator. The space occupied by the turbine was 47 ft. 
Gin. x 8 ft. 6 in. x a total height of 11 ft., the average height being 


about 9 ft. A vacuum of 20 in. to 23 in. is employed, steam pressure 


125 lbs. (saturated). As regards oil consumption, the turbine was 
very satisfactory, the cost working out to 0:0018d. per Kw. as com- 
pared with 0:006d. per Kw. for the reciprocator. A ourious point 
was mentioned by this apeaker in connection with the brushes on 
the two generators driven respectively by the turbine and the slow- 
speed engine. In the former case, the generator was a high-speed 
one, ueing copper brushes, and these wore down very rapidly, and 
involved а very considerable expense per annum, whereas the slow- 
speed generator had carbon brushes, and cost of these per annum 
was practically negligible. А test of the turbine had shown very 
good results, The guarantee was 20 lbs. steam (125 lbs. pressure) 
at full load and 23 lbs. at half load. The test gave 19:5 lbs. per 
Kw at full load with a vacuum of 26:5 in., which was { in. less than 
tbe specification. The reciprocating engine with 156 lbs. steam and 
27°4 in. vacuum gave 19:83 lbs. per Kw. as the result of test. 

Mr. Влвкев said many people desire to know how much the 
blades of a turbine are cut by the steam. It was, he declared, im- 
possible for the steam to cut them at all, as the difference of pres- 
sure between successive rows of blades is not more than 3 lb. In 10 
years he had never seen any signs of any cutting. The best metal 
to use for the blades, with euperheat, ig undoubtedly copper. This 
metal can be used up to 800° F. superheat all right. 

Mr. ANDREWS told his experiences of a steam turbine in use at 
Hastings, and stated that blades do rip out sometimes in spite of 
what the makers and other interested people may say. It was, 
however, a fact that blades might be stripped апа the attendant. not 
know it. This actually happened at Hastings; it was only found 
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out by the increased steam consumption. He had also to say in the 
turbine's favour that, after the above accident, all the blades were 
put in, and the turbine was running again jn 36 hours, and this in 
spite of the fact that the makers had to be telegraphed to, to send a 
fitter down with a new set of blades. Referring to steam consump- 
ticn, he remarked that at the time the turbine was put down the 
tests gave a result better than the guarantee, which was 21 lbs. 
steam per Kw. for a 500-kw. turbine. Later tests showed resulte 
quite as good. He considered reciprocating engines were best 
where condensing arrangements were not good. As showing the 
importance toa turbin» of high vacuum, Mr. Andrews said that a 
500-Kw. turbine without vacuum would only take a load of 350 K w., 
but with 27 in. vacuum it would take 550 Kw. 

Mr. WErLs thought the time bad hardly arrived yet for 
reciprocating engines to take & back seat. The table in the 
paper showing 25 lbs. steam as the consumption of a 500-K w. 
reciprocating engine was, he thought, too high; it should be 22 lbs. 
at the most. 

Mr. CooPER, referring to Mr. Whysall’s remarks as to copper 
brushes being an expensive item, stated that a generator (driven by 
a turbine) having carbon brushes is now made by one firm satisfac- 
torily. He had known a case of blades stripping ; these, however, 
took а fortnight to repair, and the turbine could not be run in the 
meantime. " . 

Two or three other gentlemen also spoke, and Mr. Сни том replied 
briefly. 


THREE-PHASE WORKING, WITH SPECIAL REFERENCE 
TO THE DUBLIN SYSTEM, 


| By Wm. Brew. 
(Abstract of Paper read at Dublin, January 14th, 1904.) 


(Concluded from page 282.) _ 


Tun smaller sizes of Dublin sub-stations are connected with the 
central distributing station at Fleet Street by a ‘04 sq. in. threc- 
core sub-feeder and spare. This cable, we have seen, possesses а v 
capacity of '298 microfarad per mile. In the case of a sub-station 
taking a magnetisíng current of 0:27 ampere per phase, and coupled 
to a length of one mile of this cable, we have L = 34 henrye and 
K = '208 x 10 "farads. The natural frequency of oscillation, /, of 
this circuit is, therefore, 


which corresponds to the frequency of the supply. 

The above conditions are very nearly attained with three 40-kw. 
transformers coupled in delta in one of the Dublin sub-stations. 
The feeder to this sub-station was switched on and off on several 
oocasions, however, without any visible indication of resonance. 
It was considered of interest to examine this circuit by means of sn 
oscillograph. 

Three-phase Distribution.—Wiith three-phase distribution we bave 
the choice between three-core or four-core distributors. We are also 
At liberty to vary the size of the fourth wire of the four-core cable. 


TABLE IV.—CowPABISON or Еоов-Совв AND TEREE- CORE 
DisTRiBUTOR8 этн 200 VorrS AT CONSUMERS’ TERMINALS 
AND CR DROP or 4 PER CENT. PER QUARTER MILB. 


7 Description of Distributor. 
Fouf-core. | , Three-core. 
Consumers connected between Consumers connected between 
each phase and neutral. each phase. 


Bection of each conductor in square inches. 
OF ous 0 pM oT 08 


d4D ves em. ЧАО suos 200^. евент 200 
Maximum instantaneous pressure between conductors. 
o^. A mm 283 
Effective pressure between conductors and neutral or earth. 
25 200 . 115˙5 
Maximum instantaueous pressure between any conductor and earth. 
83 163 1 


Ce „% „„ ә ев 


% %% „% „% „%„ „% %%„%„„ „„ 


pressure. 
e 46 
Current density per core in amperes per square inch to give 
4 per cent. drop. 
J ͤ TC 421 4721 
Number of kilowatts transmitted, with 4 per cent. drop per 
= quarter mile. 
5 ООРУ we UB. deos 2X 
Cost of cable in £ per quarter mile laid and jointed in troughing = C. 
Ii! £194 uo ioo £150 — ............ £106 
Capital outlay in £ per kilowatt transmitted quarter mile. 
£4 17. ТТТ £10 38. ............ £14 5s. 


Table IV. illustrates the principal points by which distribution 
by three-core and four-core cables would differ in practice. As 
regards the size of the fourth or neutral wire to be adopted we 


might follow the practice of three-wire distribution and reduce the 


section of this to some extent. There are, however, reasons which 
probably justify retsining this conductor of the same size. For 
instance: (a) one phase being interrupted, the resultant full-load 
current of the other two pbases will combine to form full-load 
current on a neutral of the same section as the other conductors, and 
one third only of the consumers will be affected; (5) similarly, two 


phases being interrupted, the neutral will then act as a return for 
the third phase of equal section, with a slightly increased drop in 
pressure; (c) the increase in the total cost of the cablewith the 
fourth core added of same section as the other three cores only 
amounts to 20:6 per cent. and 17 per cent. respectively in the case 
of the `1 and ‘05 distributors considered for 30 per cent. increase in 
copper. 

The principal points in favour of the four-core cable system 
which has been adopted in Dublin are: (1) greater amount of energy 
transmitted for given capital cost, the system acting in a manner 
similar to an ordinary three-wire distribution ; (2) less variation in 
pressure due to want of balance amongst consumers ; (3) less incon- 
venience to consumers in the event of any phases being interrupted 
—our working experiebce in Dublin is that considerable weight 
should be attached to this point. On the other hand, against the 
four-core cable we have: (1) greater pressure between conductors, 
tending to break down the insulation of the cable and street boxes; 
(2) extra expense as regards fittings in house service boxes; discon- 
necting boxes, &c. 

Public Lightiny.—With a three-phase system of supply, as with 
other systems, special transforming or other generating plant will 
generally be required to deal with public lighting by means of arc 
lamps. If we are dealing with a large area, the cost of a spherical 
candle-power at the street lamps will usually be least with direct 
current open-type arcs under norma] working conditions. 

In Dublin the circuits are arranged with 21 lamps in series with 
a terminal pressure of 1,100 volts. The circuits are supplied by 
two direct-current generators in series, with their middle point 
earthed through an indicating device, the two generators being 
driven from an asynchronous motor on the same shaft. The maxi- 
mum pressure to earth at any one lamp will, therefore, never 
exceed 550 volts, and will only reach this figure at two lamps on 
each circuit. Three of these three-phase motor-generators of 
29 B H. P., are installed, supplying 500 double-carbon open-ty pe arc 
amps. . 

Three-Phase Motor- Henerators.— The impedance of one of these 
machines was measured. In making the observations, the motor 
was held stationary and the slip-rings short-circuited. Observa- 
tions were then made of the current in each phase of the stator for 
various applied voltages. It isimportant to notice that the short- 
circuit current at 5,000 volta amounts to about five times the full- 
load current of 20 amperes. With а machine of this class, if 
copper fuses in oil baths of the Ferranti type be employed on the 
extra high-tension side, it will be neceseary to examine them at 
frequent intervals, as the copper will have to be run hot at full load 
if the fuse is really to be of service in the event of a short-circuit 
on one of the generators. А curious effect has been observed with 
these machines. With one of the 500-kw. generators coupled to 
two trunk mains eupplying & motor-generator at full load during 
the daytime with practically no other load on, a slight surge has 
been observed having a period of about twice that of the engine 
speed. The same load divided amongst two motor-generators had 
no effect. Again, with two motor-generators fully loaded the same 
conditions did not produce any appreciable effect. It would 
appear, therefore, that the motor-generator must be working at a 
certain power factor to produge this result. The writer is further 
investigating this matter. These machines were found of con- 
siderable value as regards their balancing effect on the 
pressures on the Dublin network when, on starting the new system 
of supply, the three phases were unavoidably somewhat out of 
balance for some days. 

In concluding these short notes, the writer desires to express his 
thanks to Mr. Robert Hammond for permission to bring the subject 


before you. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


AT the sitting of the Royal Commission on London Traffic on 
Friday, under the chairmanship of Sir David Barbour, further 
evidence by Mr. J. E. Waller was given. 

WITNESS said he believed the only satisfactory way to deal with 
the tramway legislative problem, whether applied to London or the, 
whole of the country, was the creation of a special Tramway or 
Btreet Traffic Board, probably forming а Government Department. 

Mr. CuíABLES E. Bakes, hon. secretary of the Urban District 
Councils’ Associations, said he had ascertained the views of the 
Urban District Councils around London, and tbey generally con- 
curred in the suggestion that there should be a new and independent 
tribunal to deal comprehensively with the question of traffic in and 
out of London. There should be power of appeal to either Parlia- 
ment or the Board of Trade. The Board should have power to 
make an inquiry into the financial position of promoters. 

Mr. С. G. Morr, the chairman of the City and South London 
Railway Co., was then called. He said that he had given great 
consideration to the question of locomotion in London. He con- 
sidered that serious relief from tbe future growing traffic of the 
metropolis would only be looked for in the construction of deep- 
level underground electric railways. If those railways were to 
afford the maximum of convenience to the public, they ought to be 
80 arranged as to become one complete network of communication, 
во that a passenger descending at one station might be able, by 
changing from the platform of one railway to those of another, to 
proceed to any part of the metropolis without the necessity of 
coming again to the surface until he had arrived at his destination. 
If that were done, it would greatly relieve the traffic of the streets. 
At the present time all such railways had to-be constructed under 
the lines of the existing streets, in order to avoid, paytnent for the 
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use of subsoil, but in many instances it would greatly conduce 
to the public advantage if the railways could be constructed in 
more direct lines under private property. А Joint Parliamentary 
Committee recognised that some years ago, and upon their recom- 
mendation, powers bad since been granted authorising the railways in 
those cases to take an easement only, instead of being compelled to 
purchase the property on the surface. Considering the great depth at 
which those railwavs were constructed, the value of that easement 
was exceedingly small, but the number of separate properties 
under which the line in such а case would pass was so great, that 
the legal expenses involved in settling the amount to be paid and 
obtaining a separate conveyance in each case, were such that at 
present the passing under private properties for any distance was 
not practicable. As the value of the subsoil at that depth was the 
same all over the metropolis, he thought Parliament might fix some 
uniform sum to be paid for it, and so avoid the enormous legal 
powers involved. Witness proceeded to deal with the passing of 
the company's first Act and the subsequent Bills authorising 
extensions, and said when the whole of these extensions were 
completed the length of the line would be 123 miles. 
When they took over the powers of the City and Brixton Railway, 
they intended to proceed with the construction of that line at an 
early date, but owing to the effects of the L.C.C. tram competition, 
it was at present impossible to raise the capital for the construction. 
They were, however, making arrangements to proceed at an early 
date with the construction of the extension to King’s Cross and 
Euston, and he believed this would relieve the streets. After 40 
years’ experience of Bills in Parliament, he was of. opinion that the 
present mode of procedure was, on the whole, the best. As regarded 
London and 20 miles around the jurisdiction of the Light Railways 
Commission should be withdrawn, and no tramway allowed unless 
sanctioned by Parliament, eo as to get a complete unity of action as 
regards all traffic carried on rails within the Metropolitan ares. 
The responsibility of Parliament should be in no way lessened, but 
& permanent committee appointed by the Home Office, Local 
Government Board, and the Board of Trade, might sit frequently 
and report to Parliament at the commencement of each session on 
all Bills affecting railways in the Metropolitan area, and such 
reports should be referred to the varions committees to whom the 
Bills were sent. 

Mr. A. E. Gar HORN Harpy, chairman of the East London 
Railway, suggested that in any scheme or measures for the inter- 
communication of railways and tramways, consideration should be 
given to the East London Railway, which was established in 1865, 
to connect, by means of the Thames Tunnel, the railways north and 
south of the Thames. The line was leased to the Metropolitan, 
Metropolitan District, London and Brighton, South-Eastern, Great 
Eastern, and London and Chatham Railways, and was worked by а 
Joint Committee. There bad been little increase in the passenger 
traffic of late years. In 1902 the Metropolitan апа Metropolitan 
District Railways inserted clauses in their Bills to electrify the 
East London Line, but the other parties to the lease did not see 
their way to participate in the cost, although they were agreeable 
to the Metropolitan and District Cos. carrying out the work. Asa 
result of this the clauses were withdrawn. Не did not see how the 
Metropolitan and District Railways were to give an adequate service 
over the East London line unless 4t was electrified; the result 
would be a dislocation of the service, which would cauee the 
greatest possible inconvenience. He submitted that if the existing 
lessees failed to make efficient use of the line, any new company 
willing to do soshould be permitted to participate, on undertaking 
its share of the obligations. 

The Commission adjourned. 


It is announced that the Commission has nominated Bir Jobn 
Wolfe Barry, one of the Royal Commissioners, Sir Benjamin Baker, 
and Mr. W. Barclay Parsons, consulting engineer to the Board of 
Rapid Transit Railroad Commissioners of New York, to advise the 
Commission on certain important technical questions connected 
with locomotion and transport in London. The Commissioners 
have taken а mass of evidence upon proposals which it is suggested 
would alleviate existing conditions of traffic and afford further 
facilities, and the advisers to the Commission will report upon the 
engineering and other technical considerations involved in these 
proposals. It will not be the duty of technical advisers to the 
Commission to make any report upon specific schemes which have 
formed the subject of applications to Parliament. 


ELECTRO-CAPILLARITY. 


9 


Tuer “double layer" hypothesis now forms an important 
part in the explanation of electrical phenomena. It has 
recently been applied by C. Christiansen to some interesting 
cases of electro-capillarity. He has examined (1) the move- 
ments and changes of form of a globule of mercury in an 
electrolyte, and (2) of falling drops of mercury in an elec- 
trolyte. Пів results are described in the Annalen der 
Physik, pp. 1072—1079, for November, 1903. The move- 
ments of such а globule in an electrolyte were shown by 
Rollo Appleyard at the Physical Society, March 26th, 1897 
(c.f, Phil, Mag., May, 1897, “ Liquid Coherers and Mobile 
Conductors’); and were dealt with by Lord Rayleigh, at 


the Royal Institution, April 10th, 1897 (c. F., Electrical 
Engineer, Vol. xix., April 16th, 1897). Christiansen has, 
however, considerably extended the observations, all of which 


come into the category of the Lippman effect. It is proposed 


here to give an account of Christiansen’s work as described 
in his paper, / с. 
GLOBULES AT REST. 
Deformations.—Toto a glass dish 10 x 4:5 x 4 cms., dip 
two platinum plates B B, connected to copper wires C c, and 
to the binding screws р р, as shown in fig. 1. At the 


bottom of tbe dish is an ordinary watch-glass, E, containing ' 
a globule of mercury. Into the dish is poured 45 cc. of a 
1 per cent. solution (normal) of KNO,, as an electrolyte. 
When there is no current, the globule as seen from above is 
now circular, and is, вау, 11 mm. diameter. With a current 
of 0°010 ampere, the globule takes the form represented by 
fig. 8, where the direction of the current is indicated by the 
arrow, To explain this, Christiansen points out that accord- 
ing to Lippmann and Von Helmholtz there is at the sepa- 
rating surface of the mercury and electrolyte an electrical 
double layer," whose positive side lies generally towards the 
mercury. It is as if the mercury formed the positive pole; 
this consequently, according to Warburg, is anodically 
polarised. Since this polarisation arises, as it were, from 
itself, Christiansen calls it for distinction © self-polarisation,” 
i.e., the mercury is self-polarised positively. If, now, a 
current enters at a, electrolytic polarisation begins, in such a 
manner that positive electricity appears at the outer, and nega- 
tive at the inner side of the mercury surface-layer. The 


a r — ur e = — е ' 
à A B al |K A Жө. B 
| A 
с i с 


Fic. 2. Га. 3. 


Fia. 4. Fic. 5. FIG. 6. , Fis. 7. 


result is that the self-polarieation is diminished, the surface 
tension at a being thereby increased. At B, conversely, the 
gurface-tension is lessened. Hence, mercury flows from B 
towards A at the surface, and from 4 towards B within the 
globule. While mercury flows thus from B towards 4 at the 
surface, the limiting layer of electrolyte is broken down, 
and is carried along in a direction opposed to the 
electric current. This can be observed by watching the 
movement of dust particles in the liquid. Meanwhile 
the globule of mercury itself moves, in accordance with the 


law of equality of action and reaction, towards the negative 


le. 
Now let the current increase to 0:020 ampere. There 
then forms at c c (fig. 4) а slight enlargement x. In this 


case the electrolytic polarisation at the point A has become 
greater than the self-polarisation. But at c c both are 
equal, so that they there neutralise one auother. Conse- 
quently the surface-tension at C cis a maximum. The 
result is that mercury flows from both a and B towards c c, 
and the opposing streams form the observed enlargement. 

At 0:030 ampere, the globule takes the form shown in 
fig. 5. There is an inflection between А and B, upon which 
the enlargement c c clearly appears. At 0:033 ampere the 
globule is perceptibly lengthened (fig. 6) and has a decidedly 
projecting neck. The surface-tension is still a maximum at 
€ C, and the globule is there compressed, as if it were bound 
with an elastic ligament, tending to divide the globule; but 
this tendency is in part resisted by the surface movements. 
With increased current the globule is divided, as shown in 
fig. 7, into a small drop 4 and a greater drop n, which often 
retreat from one another with considerable force, 

Translation of Globules,—In order to form an estimate of 
the magnitude of the forces, Christiansen modified the experi- 
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ment. Fig. 8 sbows a wooden scale, A в, 50 cms. long. 
Upon this is fastened the bent glass tube C, the internal 
diameter of which is 6 mm. The tube c is provided with 


FIG. 8. 


wider tubes, D D, one at each end, to contain the electrolyte. 
The level of the tube c can be varied by means of the wedge 
H. A mercury globule 0'5 gramme in weight was given a 
position at the middle of the tube in an electrolyte of 10 
per cent. normal solution of KNO,. It was found that the 
globule was in equilibrium for 0°0035 ampere when B was 
1:6 cm. higher level than a. 

It is well known that in a solution of potassic cyanide the 
self-polarisation of mercury is negative. With this electrolyte, 
the globule moves therefore towards the positive electrode. 
In a 10 per cent. neutral solution of potassic cyanide the 
globule was in equilibrium for 0°0080 ampere, when A was 
1:6 om. Aiyher level than в. Note the reversal. Again, in 
а 10 per cent. normal solution of sodic hydrate the moving 
force is very slight; in this electrolyte, if А B is horizontal, 
with 0'011 ampere, the globule moves slowly towards the 
negative pole. If the current is increased, the moving force 
becomes at first less; it then changes as to direction, and at 
0:015 ampere the globule travels towards the positive pole. 
At the same time it becomes elongated. At 0:018 ampere 
it divides, and both drops move towards the positive pole. 

The explanation of this wonderful phenomenon lies in the 
fact that tbe self-polarisation of mercury in the solution is 
very small The globule moves first towards the positive 
pole. If now, owing to the rotation of the globule, the self- 
polarisation should become zero, forces come into play 
tending to move the globule towards the opposite side. The 
condition which preponderates is determined by circumstances 
about which it is difficult to make a concise assertion. Exact 
measurements of the forces cannot be made by this method. 
It appears, however, that, in а dilute solution of potassic 
nitrate, which gives a high degree of self-polarisation, the 
force is at first proportional to the cprrent. It increases 
with the magnitude of the globule, but only within certain 
limits, d ö 

Chemical Effecls—Referring to fig. 5, let it be supposed 
that the electrolyte is nitric acid. Under ordinary conditions, 
hydrogen ions then separate out upon A c, and NO, ions 
upon B C. On account of the variable surface tension, these 
ions move towards o c, when they combine to form again 
HNO,. This combination does not, however, always take 
place completely. To begin with, there are very often, in the 
case of sulphuric ог of nitric acid, small sir bubbles at сс; 
these sometimes remain quiescent, sometimes they are 
unsteady, generally they increase in size, and at last are set 
free, Similar bubbles may be observed when a solution of 
certain ammonium salta are used. The sparation and 
recombination of the ions can be very well seen when a little 
phenolphtalein is added to a solution of fotassic nitrate. 
There then forms a red girdle at сс, which is ultimately 
driven off by the movements of the electrolyte, ко that it 
gradually loses its colour, and the ions recombine. 


= FALLING GLOBULES. 


Pure Mercury.—In these experiments Christiansen uses а 
glass vessel, А B (fig. 9), 8 cm. high, 5°5 cm. in breadth, 


and 1 cm. wide. Two platinum plates E and ғ, 1 cm. wide, 


serve as electrodes. D is a very narro glass tube from 
which mercury falls as drops. The diameter of the drops 
in his experiment was about 1 mm. «c Hisa mm. scale, 
attached to the outside of the vessel. The perpendicular 
distance from the point р to the scale was 5 cme. At the 
bottom of the vessel is an aperture, through which the 
mercury can be drawn off and conveyed away by the tube c. 
If the vessel is filled with dilute sulphuric acid, the drops 
fall plumb, but when an electric current passes from r 
towards E, the drops take a cou-se towards the negative pole. 
The point on the scale at which the drops now fall is read 


off, and denoted by a divisions. The current is then 


reversed, and the drops then move towards Е; the corre- 
sponding scale-reading is denoted by b. The difference 

— а = и ems, is called the double deflection.” As an 
example, in Table I., the resulta are given for an electrolyte 
of zinc sulphate solution. 


TABLE I. 
| и = Double deflection ia 1/2 Zn SO, (normal). 
Amperes. | 
M 110 |  1iA0 110  , 10 
WS Bs aca Sey Gb эт ш е | me to eer. € 
| | 
0005 3 7 9 | n 10 
0:010 ^ 6 | 13 | 18 | 20 [o == 
0015 8 19 26 28 — 
0000 |. 10 25 33 — — 
000 5 3% ũ — — — 
| — = ы | == 
| 


0:040 | 20 


It is seen that u is approximately proportional to the 


current; with diminishing concentrations the values of и 


approach to a limit. Experiments with different electrolytes 
give the results shown in Table II, where the current is 
throughout maintained at 0:02 ampere. 


TABLE II. 
| | 
PS | 11 | MO | 1/102 110? 

8 — Se A^ Ра | -— 2 r ier лар шә 

| 
1/2 Са SO,  .. | 12 | 24 | 805 — 
1/2 Cu (NOS, ... | 5 | 20 | 85 ge 
)/2 K, 80, a 8 24 384 = 
K NO, | 3 | 13 34 — 
H NO; | — 6 | — 94 36 
1/2 Н, 80, | 2 | 8 |, 245 36 
HCl | 26 | . 65 215 29 


: 

These results also show that, in proportion as the solutions 
are diluted, и approaches to а limit, and it may perhaps, 
be assumed that this is true up to the point of infinite 
dilution. The movements in these latter experimenta are 
analogous to those observed with the stationary globule. In 
contact with the electrolyte, the self-polarisation of the 
globules gradually develops, and under the influence of the 
electric current movements become apparent at the surface 
of the globules. If the self-polarisation developed instan- 


taneously, the deflecting force acting upon the jet of mercury 
globules falling in the electrolyte (fig. 9) would be constant, 
and tbe path of the globules would be a right line. In 


TABLE III.—DovobLE DEFLECTION IN Potassic CYANIDE 


SOLUTION. 

Amperes. 11 110 | 110 1800 1.60 11000 
0005 — — — — —  ' +13 
0 010 — — — — — 424 
00200 | —1  -15 —3 — +22 | — 
0 040 —2 —3 —19 — 21 — — 
0080 | —4 , —8 —40 — — — 
0150 | —8 | —20 — — = = 


— 


reality, a certain interval of time is necessary; the path ів, 
consequently, curved, as shown in fig. 9. 
The experiments with potassic cyanide are especially 
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interesting; here it would be expected that the globules. | 


would fall towards the positive pole. The results 
are tabulated in Table IIT., where the deflections are 
marked + or —, according to whether the globules tend 
towards the negative or positive pole. With small electrio 
currents, and in very weak solutions, the drops fall towards 
the negative electrode ; according to Christiansen, the self- 
polarisation is then negative (positive ?), as with most 
electrolytes. With concentrated solutions, the direction 
of the drops is reversed, because the self-polarisation 
is then negative. This method of explanation does 
not, however, account for all the phenomena. For 
instanoe, with increasing electric currente, the same solution 
can bring about reversals of the deflection, as shown in 


TABLE IV.--Porassic Cyanine Боготіох 4/1000. 


| 0020 | 0:030 | 


| | 
| 0005 , 0°010 


Amperes | | 0`040 | 0:050 
Double | | | 
221 . oem 26 


deflectior 44 | +6 | +2 -9 
| КН 


— — — E Cio pom des cpi x - x. "Ed — 


. Table IV. In this case the self- polarisation is positive, and 
with smaJl electric currents the globules move, as usual, 
towards the negative pole. If the deflection of the jet, in 


the case of greater currents, is reversed, it can only mean 
that the Lippmann curve is asymmetric. 


ANALGAMB, 


In the place of pure mercury, Christiansen next proceeds 
to examine amalgams; for example, zinc amalgam. To 
obtain this a zinc rod is dipped for a moment into the mer- 
cury. The vessel a ; fig. 9, is filled with dilute sulphuric 
acid. With pure mercury the fall of the globules is towards 
the negative electrode, Let the zinc rod be now dipped into 
the mercury reservoir. After a short time, i e., when the 
zinc has travelled to the jet, the mercury falls plumb; the 
line of. globnles then bends a little towards the anode, and 
then again to the cathode, but finally inclines permanently 
towards the anode. The explanation is easy when it is 
remembered that, according to Nernst, zinc amalgam gives 
positive ions to the solution, and itself becomes negative, so 
that the self-polarisation of the amalgam is negative. In 
dilute solutions of hydrochloric acid, nitric acid, and potas- 
sium salts, the same results are obtained as with sulphuric 
acid. But in solutions of zincic sulphate there is little or 
no deflection, which is explained by there being no self- 
polarisation in this case. Amalgams of K, Na, Ba, Mg, 
Mn, and Cd, behave similarly to zinc amalgam. A further 
experiment was performed by Christiansen. Around the end, 
с, of the jet (fig. 9) was wound a platinum sheet connected 
to the platinum wire к. А second platinum wire, 7, is fuged 
into the glass tube, с. If н is now made the anode, and if a 
potential difference of а few volts is maintained between the 
platinum sheet апа the mercury in the tube d, across an 
electrolyte consisting of a metallic salt, the metal is deposited 
upon the mercury. By this means the line of falling 
globules can be made to alter its form, as in the above experi- 
mente. There are, however, occasional singularities which 
leave a doubt as to whether or not it is safe to assume that a 
metal is never polarised in its own salt. 


ON THE CIRCLE-DIAGRAM OF THE 


REPULSION MOTOR. 


Containing a General Method of Deducing the Graphic Theory 
of any Alternating Current Apparatus. 


By F. CREEDY, A.C.G.I. 


II.—APPLICATION TO THE REPULSION MOTOR. 


THE repulsion motor consists of a stator, which we must 
assume to be built like that of an induction motor, with 
an air-gap equal all round the circumference ; and a rotor, 
wound like the armature of a direct-current machine, and 
fitted with a commutator and brushes, which are placed at 
а certain angle with the axis of the stator winding, and 
short-circuited. 


Let A be the angle between the plane of the armature coil 
and the direction of the stator finx (fig. 6). | 
Let i be the R.M.S. stator current. 
i rotor current. 
primary impressed E.M.F. 
4. 3 „ exciting impedance. 
s impedance (due to resistance and 


ээ 99 


„ 2 » 
leakage only.) | 
Let z, be the secondary impedance. 
20 2 and z, whose meaning was fully explained in the 
preliminary article, are here assumed constant. 


The secondary quantities defined above are all supposed 
to Ге reduced to the primary circuit in the following 
manner :— | 


Let w = 1 be the ratio of primary to secondary turns. 
1 


If i, = actual secondary current, i, = 


i, 
155 
resistance, 7, = 
[= MM - reactance, 7, = 10 ,. 

Let us now consider what occurs in the stator or primary. 
In fig. 7 is given a phase diagram drawn to scale in which 
all the quantities mentioned below are shown. The resultant 
flux cutting the stator or primary is that due to і, = i + - 
i,sin X. The E.M.F. consumed, in the stator, by the current 
(i + i, sin X) is e = (i + i, sin X) Zo 

We have also the E. M. F. consumed by stator impedance 


2 / 
r = y » Un n. 


= i7. The sum of these must be equal to the primary 
impressed E.M.F.. . | | 
Therefore е, = (i + i sin ) 20 + dz (1) 


. The simplest way to find out what occurs in the rotor, or 
secondary, seems to be to consider the E. M. Fs. set up by the 


e, 


Fig. 7. 


(ideal) fluxes due to the stator and rotor currents respec- 
tively. 

The flux due to the stator current produces in the rotor 
two E.M.Fs, The first of these e, is set up as in a trans- 
former by the flux of mutual induction between the rotor 
and stator coils, Thus we have e, = — i 2, sin А, lagging 
90° behind the flux, and proportional to the frequency. 

The second е,” is produced as in a direct current machine 
by the revolution of the rotor in the field due to i cos ^. 
It is in phase with this field and proportional to the speed. 
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Since at synchronous speed the rotor conductors cut this 
field at the same rate at which the flux of mutual induction 
due to i sin А cuts them, at this speed these two E. M. Fs. 
will bear the same ratio to one another, hs do. the flaxes pro- 
ducing them. 

Consequently, we shall have e,' of the same magnitude as 
— 1, cos А, but leadiog it by 90%. The expression for it 
is therefore e," = i 7, / сов А (since. multiplication by — 7 
produces & lead of 90°). Since e," is proportional to the 
speed, at any other speed the expression for it will be i 200 K 
cos A^ where k = speed ayuchroniem. The sum of these two 
E. M. Fs. e, = е, + e, " must be equal to the total E.M.F. 
consumed by the rotor current i, (% + 71). 

Therefore 
e, = i (1 + 2). 
or — İZ (sin A — & cos A) = i, (% + 4) (2) 

These two equations, togetber with the general expressions 
for the power, torqne, &c., of any alternating current ap- 
paratus, implicitly contain the whole theory of the repulrion 
motor. 

нв of the Current Circle, — From equation (1) 


j =% і (Za + 7) 
i 70 kin ` 

Sabstituting in (2), rearranging, and dividing by Zo, 
Y — Got DS A) 20 +7, _ 
i( sin C 
(We must be careful to distinguish between 20“, a complex 
number, and 20 Z = 2,2, а real quantity, the square of the 
magnitude of 20.) 

This equation may be written 

‚РА eo B == іу & оов. (3) 

We may treat this equation in two ways, each of which 
gives important results. 

Multiplying by i, and taking only the real part of the 
product, we get Е 

$ [4], + [i eo 8]; = о. 


(Since ii = iis real, the right-hand side is кеша 
bividing by [4], we get— 


г + [ie di = о. 
Factorising and writing 2c = — e, Tay ; 
E 


[i (i — 2 c)]. = o. (4) 


This equation авеегїв that the projection of i on (i — 2c) 
is zero, that ie, that і is perpendicular to (i — 2.c). Thus 
(see fig. 8) i mast move on a circle of diameter 2 c. | 


* Fia. 8. 


Since i == о satisfies the equation, the circle must pass 
through the origin. 
Treating equation 3 in a different way, we have 


Let us put 
get 


Е -5 d сів у” and divide by d. We then 


a B 
cis i+e JI 
kd = И ( д (5) 
i i \ 
From this equation we may make several important 
conclusiona :— 
1. Cis y is а mere turning factor, which makes no 


difference tó the length of the vector (i + е, ed ) 
A 


* Cis y is short for (cos y + J, ain y).—Sce preliminary article. 


Therefore the speed which is proportional to kid is the 


ratio of the length of (i + е,- 0 to the length of i. 
Thus in fg. 9 if os = — e. -— В the speed. is ST 
A | 0 1 


2. Putting k = O we get = — e 7 , therefore, the 


standstill current 8 = — e, = . 


We can also get from equation 5 another — that i 
moves on a circle. 

We can represent the speed by a single: line in the 
following manner :—Draw a circle of any radiue, with О as 
centre (see fig. 9). Through the point r where о 1 (pro- 
duced if necessary) cuts this circle, draw a line parallel to І З 
cutting о в (also produced if necessary) in d. 

Since the t- iangles о 1 з and о F c are similar, 


GF RI 


or^ or 


but о r is constant. Therefore the speed is measured by G Е. 


Primary current = 01; Torque = or.1»; Speed = ra; Input = IR; 
Output = 81.1P. 


Fic. 9.— TRA CIRCLE DiaGRaM OF THE REPULSION Мотов. 


Zorque.—The torque of any electric motor, taken in 
Suitable units, is equal to the product of the secondary 
ampere-turns into that component of the flux, which is in 
phase with the secondary ‘current in time, but at right angles 
to it in space. 

In the motor under consideration we have an E.M.F. in 
phase with the above flux and proportional to it. This 
E.M.F. is produced by the rotation of the armature at any 
constant speed (say synchronism) ia that part of the field 
(due to і cos А). perpendicular to the brush-line. At syn- 
chronous speed, the роп for this E. M.F. ів 

e, = Í J 10 COB À. 

If we take [i, e Ji, the product of the secondary current, 
into that component of the above E.M.F. which is in phase 
with it (see definition) to represent the torque, we get it in 
what Steinmetz calls “synchronous watts,” or the watts 
output which the motor would give, if, with the same 
torque, it ran at anis speed. 

‚ Consequently, 
Torque — 


From equation п) 


cos A ГЬ 1.) 20]. 


| Zo Sin X 
Substituting : B 
= i li J Zin = Ј Zo 
: cot А [i (i (Z9 + 2) ч е, 20 J. 
(since j = — 9) " 
or T tan л = [i (iG — e, )] 


multiplying out, T tan À =? [6], — [i ej Hl 


- =. wa 1. a т 


— — — —— — — ар а 
+ 
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dividing by [c], 
T tan X/ [a], =? — [i t. 


Substituting t — e, ral „and factorising again, we get 
` Дый Г 


T tan X / [a], = [i (i — t)]. (6) 


This means, graphically, that to a certain scale the torque 
may be represented by the product of the length of the 
current-vector into the projection of the vector (i — t) 
upon it or (see fig. 9) if o T = t by oI. IP. 

Now, since the angle о P T is always a right angle what- 
ever j may be, and o T is а constant vector, the point Р 
moves on a circle with o T as diameter, consequently we get 
the construction of fig. 9 where the torque is represented by 
the product of the length of the current-vector into ite 
intercept between the two circles o P T ando I 8. 

This circle (viz., О P T) is independent of А, as can easily 
be seen, but the scale to which ог. ІР represents the 
torque, changes with А. To find this scale is very easy if 
we know the unit of torque for one value of A. It can be 
seen from equation 6 that the torque (other things equal) is 
proportional to cot A. 

Consequently, the /orque scale is proportional to tan А. 
Therefore, if in fig. 10, A B is our unit of torque when cot A 


C 


Ете. 10. 


= I, or x = 45°, and we set off а right angle at в, and an 
angle of à at A. thus obtaining the triangle A в c, we bave 
BC = AB tan A. 
Therefore в с is the unit of torque for any other value 


of X. 
(To be continued.) 


NEW PATENTS APPLIED FOR, 1904. 


‘Compiled expres 977 this journal b . 'THoMPSON & Co., Electrica) Patent 


Agents, 922, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should de addressed. 

2,097. The renewable centre and self-lubricsting trolley еу к for over- 
head electric tramcars and the like." R. CARNEGIE and A BEEVERS. 
February Ist. 

2,490. ''Improvements in trolleys for electric cars.“ W. A.DacaETT. Feb- 
ruary lst. (Complete.) 

2,88. Improvements in means for regulating dynamos." H. LrirkkR and 
R. N. Lucas. February 1st. 

2,484. “Improvements in secondary batteries.“ Н. Leirxer. February Ist. 

2,433. ‘‘Improvements in automatic electrical switches.“ А. B. ADLER. 
February Ist. (Complete.) 

2,450. ‘‘Improvements in controlling electric switches." Tur BRITISH 


Ti10MSON-HoUSsTON 
February 1st. 


Co, LT». (The General Electric Co., United States.) 


2,152. *''Improvements in alternating-current electric motors.” TRE 
Britian THomson-Hovuston Co., „LTD. (The General Electric Co., United 
States.) February Ist. 

2,458. ‘‘Improvements ір alternating-ourrent electric motors." TRY 
British THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) February 186. 

2,454. ‘‘ Improvements in combined circuit-breakers and starting rheostats.“ 


Tar British THomson-Hotston Co., LTD. 
States.) February ist. 

2,455. “Improvements in control] of alternating current electric motors.” 
Tux British TuoxsoN-HovsroN Co., Lro. (The General Electric Co., United 
States.) February let. 


2,456. “Improvements in machines for treating filaments for electric lamps.“ 
Tue British THomson-Hovston Co., LTD. (The General Electric Co., United 


(The General Electric Co., United 


States.) February lst. 
2,458. “Improvements in brush-holders for dynamo-electrio machines." 
H.M.AcLvy. (Date applied for und+r Patents Act, 1901, January Slst, 1903, 


being date of application in United States) February Ist. (Complete.) 


2406. ‘‘ Improvements іп clockwork electricity meters." H. Aron. 
February lst. (Complete.) 

2,407. “Improvements in clockwork electricity meters.“ H. Anon. 
February 1st. (Complete.) 

2.40. Improvements in electric switches." L. THURNAUER, Feb- 
ruary lst. 

2,495. Improvements ia or relating to electric, gas, or vapour lamps." M. 
уох RECKLINGHAUSEN. February lst. 

2.496. Apparatus for producing oscillatory currents.” P. C. HEWITT, 


(Date applied for under Patents Act, 1901, February 9th, 1903, being date of 


арып in United States.) Fe 'bruary lst. (Complete.) 

2.497. “Improvements in controllers for clectric motors.“ M. CUMMINS. 
February 1st. 

2,504. ''An improved contact shoo for electric railways.“ H. ROSENFELD, 
February lst. (Complete.) 

2,512. “Improvements in electrical, joint boxes.“ W. E. Groves. Feb. 
ruary 2nd. 


Ld 


D. Lkvy. 


2,658, "A new or improved device for automatically switching off the electric 
current in an overhead trolley wire immediately a "trolley wire breaks or is . 
broken." J. V. Pavxx and D. PouPART. February 2nd. 

2,581. “Improvements in macbines for making stems for incandescent 


lamps." THe British Тномвох-Носвтон Co., Lro. (The General Electric Co,, 
United States.) February 2nd. 


2,882. Improvements in synchronism indicators." Тнк BRITISH THOMEON- | 
HOUSTON Co. (The General Electric Co., United States.) February 3nd. 
“Improvements in and relating to insulation of electrical con- 

E. BrnRoTHEIL. February 2nd. 

“Improvements in interchangeable electric display &oparatu«s.". 

(Date applied for under Patents Act, 1901, February lUth, 1908, 
being date of application In United States.) February 9nd. (Complete.) 


ductors. " 
2,602. 


2,614. Improvements in terminals for electric batteries." H. G. PRESTED. 
February 2nd. : 
2,657. ‘ Electric hair-drying combs.” P. KonNWEBKL. February 8rd. 


2,074. Improvements in and relating to electrio generators.” O. Tarsor;Lrb. 
(A. Clement, France.) February 8rd. 


2,707. “ Improvements in connection with electrostatic waitmeters," 
E. Wilson. ebroary 8rd. 
2,715. ‘Improvements in electric are lamps." Tue Витівн 'Тномнох- 


Hovston Co., LTD., and E. J. Murray. February ard. 

2,717. „A new or improved clutch for facilitating the Arawing of electric 
cables and the like through pipes, conduits, and the like." А, L. SMALLPAGE. 
February 8rd. 

2,783. “Improvements in the call system of telephonio installations." B. 
Gam. February 8rd. 

784. “ Method of and means for effecting multiple telegraphy.” 
February 8rd. 

3,7483. Improvements in dynamometers.” W. G. WALKER. February 4th. 

9,750. “ A method for supporting overhead electrical wires.“ F. J. Вмітн and 
W. J. Вмітн. February 4th. 

9,751. ‘Improvements in electricity meters." L. J. Aron. February 4th. 

4.753. Improvements in starting apparatus for use with and methods of 
controlling continuous current electromotors." F. H. Royce and E. A. CLARE- 
монт. February 4th. 

2.757. "Improvements in secondary electric batteries." 
and D. R. Kennepy. Februsry 4th. 

2,766. "Improvements in electric light fittings." G. IRVING. 

2,767. “ Mem in and relating to electrics] switches." 
pois February 4th 

" Improvements in simultaneous telephony over éelgreph lines, 
начы 'signall ng lines and lines for the transmission of electrical power." 
E.CaNZzIANI. (A. Perego, Italy.) February 4th. 

2,801, “Improvements in and connected with magneto-electiic sparking 
devices.“ P.BcHAvER. February 4th. 

2.814, ''Screw-like rotary switch for electric resistance boxes, switchboards 
and the like.“ N. G. von HUFFEL. February 4th. 

2,849. “An automatio switch for controlling electric motors.“ N. D. PHILLIPS, 
February 5th. 

2,865, “ Improvements in printing telegraph receivers.” 
Februray 5th. 

8,699. “Improvements in olectric signalling systems for rail 
STRUBLE, (Date spplied for under Patents Act, 1901, кош 
date of application in United States.) February 5th. (Complete.) 

2,980. Improve ments in electro-motors of the induction type.” 
Lewis. February 5th, 

2,939. ‘Improvements in electrical igniting appliances for explosive engines.” 
А. R. BvLpock and F. Коєні. February 5th. 

2,945. n in microphones or transmitters for telephonio 
apparatus.“ B. BinNBAUM. February 5th. 

2,958. “Improvements in electrical controlling devices." 
T. TouLiNsoN, February 6th. 

3.000. “Improvements in controllers for electrio motors and other apparatus.“ 
G. Laird and J. P. Topp. February 6th. 

8,010. Improvements in electric traction on a road contact or like system.“ 
C. J. Ross and B. C. MATTHEWS. February 6th. 

8,022. Improvementa in or relating to connections or connecting pieces for 
electricity conductors." H.HimscH. February 6th. (Complete.) 


B. GATI. 


R. KENNEDY. 


February 4th. 
C. W. D. 


J. D. WHITE. 


m " J. B. 
h, 1908, being 


F. M. 


A. E. Porte and 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 


WiNDING ARMATURE Corts. British Tbomson- Houston Co. 
11,074. May 14th. 

Supports FoR HioH-TENsion ELECTRIC Сохрсстокз, British Thomson-Houston 
Co. (F. Batchelder.) 11,077. 

'THiRD Rain INscvLATORS FOR Evectuic RAILwAYS. 
Co., Ltd. (8. B. Stewart.) 11,082. May 14th. 


ELECTRIC CRANES. Stotbert & Pitt, Ltd., and E. Evans. 


(J. W. Lundskog.) 


British Thomson-Houston 


11,085. May 14th. 


RHEOSTAT SWITCHFS FOR CONTROLLING ELECTRIC CURRENTS. W. R. Laidlaw. 
11,395. May 17th. 

CovPLiNGs FoR RAILWAY AND LIKE VEHICLES. G. B. Henderson. 11,406. 
May 17th. 

MULTIPLE ELECTRIC SWITCHES. G. C. Marks. (Communicated.) 11,500. 
May 20th 


Evectric RAIL WAW WORKINGS ON A BEcTIoONAL CONDUCTOR OR LIKE SYSTEM. 
H. H. Lake. (General Electric Co., U.8.A.) 11,817. May 20th. 


ELECTRICAL CONNECTIONS FOR CURRENT MEASURING INSTRUMENTS, 
(General Electric Co., U. B. A.) 11,820. May 24th. 


Rurostats. H. H. Lake. (General Electric Co., U.S.A.) 11,826. May 90th. 

CLEATS OR HOLDERS кок ELEcTRICConpuctonrs, H. H. Lake. (General Eleotrig 
Co., U. S. A.) 11,540. 

RaiLway SIGNAL APPARATUS, 
11,846. May 24th. 


H. H. Lake, 


Н. H. Lake. (General Eleotric Co., U.S. A.) 


FILAMENT FOR ELECTRICAL INCANDESCENCE Lamps, C. D. Abel. (Comm uni- 
cated.) 12,157. May 28th. 
FILAMENTS For ELECTRICAL INCANDESCENCE. Lamps, C. D. Abel. (Communi- 


cated.) 12,160. May 28th. 


Inpretion Соп. Siemens Bros. & Co. (Communicated.) 12,488. May 8ist. 


ComHINaTIONS oF ELEcrRIC Swircurs AND WaLL Pi. us. А. Vandam. 12,689. 
June 3rd. 

Coins кон DYNAMO-ELECTRIC Macuines, L. Lohnor and F. Porsche. 12,694. 
June 3rd. 

Evectnican Conpuciors. H. H. Lake. (Gereral Electric Co., U. B. A.) 12,960 
June 6th. 

Incunatrors. F. Tomlin. 193,074. June 9th. 


P. Burke. 
W. Sevenoakeg. 13,608, 


Fvsigrr EI. H. GCTHIC CUT орг, W. 
«nm. 
ELECTRIC SWITCH. 


18,267. June llth, 
June 16th. 
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No. 1,870. 


THE EVOLUTION OF THE ENGINEER- 
ING APPRENTICE. 


In the old days of the Guild companies, an apprentice to any 
trade was carefully taught his handicraft by his master. 
Often he lodged with him, and was treated ав one óf the 
family, the evenings, after manual work was finished for the 
day, being devoted to the study of such crude theory as was 
then known, the master assuming the functions of teacher. 

The growth of manufacturiog industries exercised в 
marked effect on the conditioos of life, leading to the 
gradual concentration of the people into groups from which 
our towns have grown. The steady increase in the size of 
workshops, and the inereased numbers of workers serving an 
employer of labour, had their effect on the conditions of the 
apprentice. An employer was no longer able to devote 
individual attention to his apprentices, who had now to 
rely for any learning upon the craftsmen with whom they 
worked. In the early days of engineering workshops, the 
seven years bound apprenticeship was the regular order of 
the day, and the youth who had passed through this could 
turn his hand to almost anything involving the skilful use of 
tools. But all this has passed away, the old order has 
changed. The old men, now rare, who call themselves mill- 
wrights, who can handle a file or a chisel skilfully, serve only 
to remind us of the changes that time has wrought during 
the last 50 years or so. 

Specialisation and modern machine tools have entirely 
changed the conditions of skilled lubour, and a lad now 
enters & works with no indentures of apprenticeship, de- 
pending on his wits or his cheek” for any information he 
can pick up, and in the end, what is he? A turner, a fitter, 
a machineman, a driller, &c., or if he is very fortunate he 
emerges as a tool-maker, now the highest rung of the engi- 
neer-workman’s ladder. | ©, 

But modern engineering, which, of course, embraces elec- 
trical engineering, has called forth а new industrial unit, in 
the man who not only can use his hands, when occasion arises, 
but can also design, plan, organise and carry out schemes of 
any magnitude. Such a man needs a thorough scientific 
training, and a knowledge of not only how to use a tool, but 
of the physical properties of the metals or materials he works 
with. 

Such a man, during his ЕЕ СТИМ days, must not be con- 
fined to the working of a lathe, or machine, but must go 
through and get a thorough knowledge of the work in every 
department, including the drawing office. In the early 
days of electrical engineering, any man who had made an 
electric bell, or а frictional machine, or who had an influen- 
tial relative, was dropped upon, or was “ pitchforked " into 
a responsible position. Then came the pupilage system. 
Manufacturers found that they could get well-to-do men to 
pay sums of from £300 to £700 for their sons to learn the 


business, and in some works there were more of these young 
0 
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gentlemen, or pupils, than workmen. Such pupils came 


when they liked, and did what they liked, which, 


generally, was not much. Then the Technical Colleges 
sprang up, and now the whole country is literally 
covered with them, pouring ont annually thousands of partly 
trained engineers, many of whom, owing to the glut on 
the market, are, temporarily, at any rate, forced to take 
positions in which considerable technical ability is needed, at 
salaries ranging from 10s. to 308. a week, or less than the 
wages of the workmen under them. 

The technical college does not, and cannot, teach 
а man what he learns in a works. The use of tools he 
may learn, but] the knowledge of men, the building of 
machinery, and the carrying out of contracts on a com- 
mercial basis he does not learn. To do this, he must serve 
some kind of apprenticeship, and hitherto no distinction has 
been made by employers, so far as the payment of a premium 
is concerned, between the man who has received a technical 
college training and one who has not. 

But the times are changing. It is becoming recognised 
that a technically trained man ig, or ought to be, a better 
and more valuable employé than one who has no such 
training. Thus the Westinghouse Co., in America, now 
differentiates between the man who wishes to learn a trade, 
and comes with no technical knowledge, and one who 
baving gradusted at some technical college desires to 
become an electrical engineer, The “ordinary apprentice- 
ship” is for the first-named class, and the minimum age of 
entering is 17 years. The pay is 5 cents an hour to begin 
with, rising to 15 cents an hour in the fourth year. 

The “engineering apprenticeship” provides for young 
men who are graduates of technical schools and universities. 
Such men receive higher wages than those in the first class, 
and this is the important point. The term of service is 


zwo years, ard the pay is 16 cente an hour for the first year 


and 18 cents for the remainder. It is ‘important to note 
that the men in this cius start at higher wages than the 
others leave off at. They are taken not only through the 
shops, but aleo through the engineering, construction, test- 
ing and correspondence departments. The latter is a 
department through which an English apprentice never 
passes. 

It is very satisfactory to note that some English firms, 
such as Messrs. Wigham, Richardson & Co., the North- 
Eastern Marine Engineering Co., and other Tyneside com- 
panies, have decided to adopt a somewhat similar system. 
Lack of space prevents our referring now at greater length 
to this, but we hope to give further details of this welcome 
proposal in a subsequent issue. 


Rlectrieity in Ix another column we give a critical digest 
nen. of the report of в Committee appointed by 

the Home Office on the use of electricity in mines. As is there 
remarked, the report, with the addendum of rules which the 
Committee consider should govern electrical installations 
in mines and those in charge, is a praiseworthy precautionary 
measure.. There is no doubt that every safeguard against 
mishaps, which are too often attended with fatal con- 
sequences, should be insisted upon. The chief objection to 
the report is the absence of even an opinion as to the 


beat type of machinery and apparatus for mining purposes. 
It is all very well to insist upon precautions being taken 
with machinery which is inherently bad for use in fiery mines, 
but it would be far better to direct the attention of mine- 
owners and engineers to the apparatus which would moat 
nearly meet the approval of inspectora appointed to see that 
the rules are carried out. A certain amount of latitude 
should be, and is, allowed, but when sparkless machinery is 
available, why not, at any rate, advocate its universal adop- 
tion ? 


Zn ELECTRICAL and other engineers are 
frequently called upon to perform the 
function of an, arbitrator in technical 
cases. The parties to such disputes are always anxious to 
secure the attendance of an engineer who has reached a 
position of considerable eminence in his profession ; but they 
do not seem to realise that if an engineer of distinction is 
retained, his remuneration must be commensarate with the 
position to which he has attained through long years of 
laborious study and research. In a case which recently came 
before the Court of Appeal, the question as to the amount 
of the fee for an arbitrator who hears & case under the 
Lands Clauses Acts was incidentally raised. It appeared 
that an Urban District Council sought to take land com- 
pulsorily from a water company. The parchase price was 
to be settled by arbitration. Exch party appointed an arbi- 
trator, and the arbitrators appointed an umpire. All three 
members of the court were engineers of distinction, After 
a hearing which lasted several days, the water company took 
up the award, in which the purchase price was fixed at 


Bees of an 
Arbitrator. , 


£18,820, while the total fees charged by the arbitrators and 
the umpire came іо £476°12s. The company objected to 


paying this sum, on the groand that it was excessive, and on 
taxation of costs as between the company and the District 
Council, the taxing master requested the engineers to show 
how the item was made up. This they refused to do, on the 
ground that *it was not consistent with the dignity of & 
Court of Arbitration to furnish particulars of their feea to 
the taxing master.” It transpired, however, that each member 
of the court had charged 25 guineas a day, and that the 
umpire had been put to additional trouble in paying a visit 
to the locus in дио. There had been no prior agreement as 
to the amount of fees, Та an action brought by the com- 
pany to recover from the engineers the sum of £119 58. 
(which had been taxed off the bill by the taxing master), 
Mr. Justice Ridley was of opinion that the fees were exoes- 


sive, and allowed the plaintiffs £102 78. 6d. The Court of 


Appeal, however, have reversed this judgment, and have 
allowed the engineers to retain the full amount, on the 
ground that their charges were similar to those which they 
would have charged had & previous agreement been entered 
into; and, further, because the plaintiffs must be taken "to 
have known, when they entered upon the arbitration, and 
selected the members of the tribunal, that substantial fees 
would be charged. | : 

This decision is eminently satisfactory to the engineering 
profession, Anyone who has had any experience of a 
reference, will easily appreciate the labour which careful 
and exhaustive inquiry involves to the members of the court. 
But in employing those who have au assured position in the 
engineering world, the parties to an arbitration obtain more 
than а careful hearing. They obtain an opinion which 
carries weight. Just as the opinion of а general prao- 
titioner may coincide with that of a Harley Street specialist, 
so the valuation of a junior engineer may be the same as 
that of one who has reached the top of the tree. Never- 
theless, the one will carry weight while the other will not. 
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à? now "a xo | 
NR M Pror. Воүр DAWRINS recently wrote 


Position of Steam in advocacy of nationalisiag the steam : 


CONI coal seams of South Wales, which are 


now being exploited very largely for the benefit of the 


foreigner, who relies on Welsh steam coal in at least the 
earlier stages of a war, even if it were with ourselves. The 
Professor says that the supply of steam coal is very limited, 
and will last but a short time at the present reckless rate of 
consumption. ' The Colliery Guardian, which is the journal 
of the coal trade, altogether disagrees with the eminent 
geologist, but we can assure our contemporary that many 
minds at present are turned to the question of the coal 
supply, and though it might work hardships to many miners 
and others, there is a strong opinion that coal exports should 
be heavily taxed. By taxing coal even 1s. per ton, our con- 
temporary appears able to draw weird pictures of what the 
Germans are doing to displace English coal in France. If 
the foreigner wants so much of our coal, the inference is 
that he would be less able to compete with us in manufac- 
tures than he is at present, but we do not ourselves wish in 
any way to regard the coal question as a fiscal question. It 
is more vitally national than that. In 300 years the present 
visible and suspected supplies of coal in this country may be 
absolately exhausted at the present rate of consumption 
down to 4,000 ft. of depth, beyond which there is no present 
cvidence that we can carry our mines, 

Our contemporary talks about the disturbance of tbe 
labour market, and says that the progress of improvements 
in boiler furnaces will enable either oil or anthracite to be 
need. As to the latter, this will all be gone in the 300 years 
named, and as to oil, its use is perfectly possible to-day with- 
out furnace improvements; but there is so little of it. In 
reapect of the pious hope that coal furnaces will improve, 
there is no improvement in extended use above the practice 
of 100 years аро; of what use oil will be to us when we have 
none in this country it is difficult to say. We should be 
dependent upon the foreigner for our fuel more than he is 
dependent upon us to-day. Does our contemporary think 
that before our best Welsh has departed the British Lion 
will be lying down amicably with the young and tender 
German lamb? А writer in a contemporary refers to the 
huge deposita of anthracite below the carboniferous lime- 
stone, and this alone is sufficient to make one pause before 
accepting his authority in preference to that of Prof. 
Dawkins. The coal supply of these islands is limited, and 
the wild statements во often made as to their inexhaustibility 
are simply an indication of the wish. | 

The coal of the United States is not unlimited, and if 
coal is to do for the world what it has done for us, then is 
the future with the yellow man. Our coal barons are reap- 
ing huge fortunes out of their coal fields. Yet, we believe, 
there is no evidence that rights in minerals can accrue to 
the owner, or supposed owner, of land acquired for agricul- 
tural purposes only, as all the big estates have been. The 
“coal owners ” think not of the welfare of the nation in the 
way they deal with coal. They grumble at a modest tax of 
a shilling a ton, but have no qualms when it comes to 
raising the price of coal 5, 10 or even 15 shillings per ton 


to the. British, and selling cheap to the foreigner. ' 


Coal is, and ought to be, a purely national asset. 
The land question is а broad one, but the most inveterate 
land-grabber would scarcely have the effrontery to claim 
that property in coal could fairly accrue to a mere agricul- 
tural leasehold. Yet it has been made to do, and the 
evidence before the Royal Commission shows how enormous 
are the values of coal wilfully put to waste during mining 
operations in order that the maximum of profit shall be 
earned in the minimum of time. 

The coal resources of the country have been shamefully 
misused. Many valuable seams have been sacrificed to the 
greed of maximum profit. These lost areas are not even 
known in many mines, and few great industries have been 
worse engineered than that of coal mining. 


— 


THE ADVANTAGES OF BOOSTING. 
By FRANK BROADBENT, M.LE.E. 


IN one of his entertaining accounts of his tramps abroad, 
Mark Twain tells us that in climbing the Pyramids he was 
boosted up from behind by his dragoman. 7 
The term “ boosting," when applied to electrical matters, 
is generally used to express the raising of the line pressure 
to a higher pressure; that is to say, that when the voltage 
is boosted, it is given a lift to a higher level. | 
The paper read recently before the Institution of Electrica 
Engineers, descriptive of the City and South London Elec- 
tric Railways, reminds us that boosting may be employed ав 
effectively, and as satisfactorily, in lowering, as in raising, 
line pressures. Apart entirely from central station work, 
one of the most common uses to which boosting may be 
put is in charging accumulators, One very frequently comes 


across instances in which motor-transformers are used for 


GENERATOR 


105 v. 100 a. = 10,500 . 140 v. 50а. = 7,000 w. 
7,000 


н. = —— = 
Е 10,500 97* 


FIG. 1. 


this purpose, whereas motor-boosters would be cheaper in 
initial cost, and more efficient in working. To take a 
simple case. Assume an installation running at 100 volts 
on the lamps and employing a battery of, say, 300 ampere- 
hours, taking a normal charging current of 50 amperes. 
Now let us consider the two methods of charging a battery, 
namely, (1) by a motor-transformer running off the 105- 
volt circuit, and (2) by а motor-booster. Fig. 1 shows the 
general arrangement of the motor-generator. 

The generator must deliver 140 volts 50 amperes = 
7,000 watts; assuming an efficiency of 82 per cent. 
for each machine, the combined efficiency is approximately 
67 per cent. The motor, therefore, will absorb 100 amperes 
at 105 volts, 105 being the switchboard pressure. The loss 
in watts is about 3, 500 out of thé 10,500 delivered to the 
motor. The cost of the combined machines would be 
approximately £150. 

Now, to take the second cage, the connections would be as 
shown diagrammatically in fig. 2. In this case the gene- 
rator has to pass 50 amperes, raising it 35 volts, which is 
equivalent to an output of 1,750 watts. The efficiency of 


105 v. 28 a., 35 v. 50a. = 1,750 w. 


105 у. 78 а. = 8,200 w. 140 v. 50 ^5. = 7,000 w. 


7,000 
РРС) аъ ФРИ т. ‘Oh 
ЕН. = 8.206 39 2 


Fia. 2. 


a machine of this size may be taken as 76 per cent., giving 
а combined effioiency of the motor-booster get of 60 per cent. 
The motor, therefore, would absorb 105 volts 28 amperes, 
the loss of power being 1,200 watts, as against 3,500 in the 
first case. 

The current in the line from the generator or supply ter- 
minals would, under these conditions, be 105 volta 78 
amperes, of which 50 pass through the booster armature 
with practically no loss, апа 28 pass through the motor 
armature. Thus the only part of the energy transformed ів 
that represented by 105 volta 28 amperes, rather more than 
one-fourth of that transformed in the first cage. | 

The cost of the combined motor-booster would, in this 
case, be £75, or half the cost of the motor-generator in the 
first arrangement. More than this, only 78 amperes would 
be drawn from the line, or dynamo, and this, in a self- 
contained installation, means a considerable margin for other 
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purposes. The combined efficiency of the transformation, 
that is, the ratio between the output, 140 volts and 50 
amperes, and the input of 105 volts 78 amperes, is 854 per 
cent., a8 against 67 per cent. in the first case. 

This saving may amount to quite a considerable sum in 
the course of a year. Thus, to take an extreme case, in 
which the battery requires to be fully charged every day, 
the generator would give 50 amperes for 7 hours, and 
the saving of energy in the booster arrangement would 


| 106 v. 100 а. 35 v. 200 а. = 7,000 м. 


em = 1868. — 99 


140 v. 200 a. = 28,000 w. 


a 


Fia. 3. 


be 2:8 unite per hour as compared with the motor-trans- 
former. At 3d. per unit, this means а saving of 48. a day, 
or, say, £79 a year, representing at 5 per cent. a capital 
sum of £1,460. Obviously, if the battery were charged on 
alternate days only, the saving would be half, and so on. 
This is ап example of a small set, but it is quite a common 
size. | ' 
For a private installation, neither a motor-booster nor 
erator is essential, but in cases such as a large works or 
mill, from which the owner's private residence is supplied, 
or in which an accumulator is used for the office, or over- 
time lights, the arrangement is by no means an unusual 
one. 

Now, look at the matter from another point of view. If the 
motor-generator had been installed to do the above work, 
namely, to charge at 140 volta 50 amperes, the machine 
could, by merely re-winding the generator armature, be made 
to give 200 amperes at 35 volts; and so,a battery taking 
this current could be charged without increasing the size of 
machine. The current on the 105-volt side would then be 
300 amperes, of which 100 would go through the motor 
armature and the 200 through the booster armature 
(вее fig. 3). Although the output is quadrupled, the loss 
is only 3,500 watta, as in the first case, and the actual effi- 
ciency of transformation is 89 per cent. So much for boost- 
ing upwards. oan | 

Cases occasionally arise in which it is desirable to reduce 
the line pressure. Ап installation may be running at 110 
volts from its own generating plant, and it is desired to 
occasionally run it from the town supply at 400 volta. 
There are many such cases. . 

The usual method is to install a motor-generator, 
running the motor on the 400-volt mains, the generator 
delivering current at 110 to the motors or lighte. To take 
an actual case. The generator is designed for 110 volts 
270 amperes, or, say, 29,700 watts. The combined effici- 
епоу of the two machines is 80 per cent., giving an input to 
the motor of 400 volts 92:5 amperes, or approximately, 
37,000 watts. The conditions are represented by fig. 4. 


QENERATOR 


110 v. 270a. = 29.700 w. 
29,700 
37.000 80% 


Рта. 4. 


400 У. 92:5 e з 37,000 w. 
ЕН. = 


Last year this machine took from the mains 50,000 units, 
the difference in the readings of the meters on the supply 
and the generator sides being 12,500 units. This shows a 
loss of 25 per cent., as the machine does not run always at 
full load. 

The loss at 2d. per unit means £104 annually. The 
cost of such а motor-generator as this would be approxi- 
mately, £320. Now, suppose a reducing booster be used. 
In order to get the same current, namely, 270 amperes, in 
the motors and lights, we might use a machine of nearly 


= 


half the size, the two armatures being joined right across 
the mains. The motor armature would absorb 3800 volte 
85 amperes, say, 25,500 watts, and the generator armature 


would develop 110 volts 185 amperes, the sum of the two 


currents, namely, 185 + 85, going into the low tension 
side. The efficiency of the transformation in this case, 
that is, the relation between the energy delivered to the cir- 
cuit and that absorbed from the mains, namely, 400 volts 
85 amperes, is approximately 874 per cent., or 74 per cent. 
more than the preceding case. Assuming that the same 
number of units are delivered as before, namely, about 
37,500, at an average efficiency of 82} per cent., the unite 
paid for would be about 45,500, or a loss of only 8,000. 
The cost of this loss at 2d. per unit would be £66 10s. per 
annum, instead of £104 as in the previous case. 

Fig. 5 shows the current and voltage in the various 
circuits. The cost of the machines in this case would be 
about £220, as against £830 for the motor-transformer. 
Looked at from the other point of view, namely, of keeping 


ноу. 185 a. 


400 v. 85a. = 34,000 w. 
ЕН. = 


110 v. 270 а. = 29,700 w. 


29,700 
= 871% 


34,000 
Fia. 5. 


the machine the same size, the increased output that might 
be got by rewinding the motor armature is about 45 per 
cent. The armature would be wound for 300 volta, 123 
amperes, the two armatures being put in series across the 
400-volt circuit. The generator would give, as before, 110 
volts 270 umperes, the sum of the two currents, namely, 398, 
being delivered to the circuit. The efficiency of trans- 
formation would, in this case, be about 88 per cent. 
Assuming that the energy used would be increased in the 


A 
110 у. 270 a. 


400 v. 123 a. = 49,200 w. 
ЕН. = 


110 v. 393 a. = 43,230 w. 
= 88% 


43,230 


49.200 
Fia. 6. 


same proportion, we should get 54,500 units, and with an 
efficiency of 88 per cent., the loss would be 11,000 units, 
or Jess than in the first case, although we are getting 
45 per cent. more out of the machines. Or, to put it 
another way, we get 45 per cent. more from the machines 
with an increased consumption of 30 per cent., and at the 
cost of rewinding one armature only. 

Fig. 6 shows the currents in the various circuits in the 
last case considered. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


MANCHESTER CORPORATION TRAMWAYS. 
The Permanent Way, Overhead Equipment, and Rolling Stock. 
By J. M. McErnor. 
(Abstract of Paper read at Manchester, February 16th, 1904.) 


Ir is nearly thirty years since the first line of tramways was laid in 
Manchester. In those days thc Corporations of Manchester and 
Balford agreed to join together on matters connected with tram- 
ways, and they constructed a line which began in Salford and ended 
in Salford. Each Corporation constructed the length within its 
own district. 

Permanent Way.—The portion of the line in Manchester was 
copstructed on a principle invented and patented by Benjamin 
Barker, a foreman platelaver in the service of the well-known tram- 
way engin-er, Mr. Joseph Kincaid. 

The Barker rail did not prove a success, and when tbe Man- 
chester Corporation determined to construct & general system of 
tramways throughout ithe city in the years 1879 and 11880, they 
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ne to adopt what was then, and is still, described as the girder 
rail. 

The adoption by the Corporation of a girder rail weighing 98 lbs. 
to the yard so far back as the year 1879 is interesting. No less 
than 34 different types of rails were eut mitted for the Corporation’s 
consideration. Evertually the girder rail patented by Mr. Gowans 
was selected, and the Corporation paid the modest sum of £500 for 
the licence to use it. Tre soundness of the Corporation's judg- 
ment in this matter is established by the fact that girder rails are 
now almost universally used for the construction of tramways. 

When the lease of the lines to the tramways company was coming 
to an end, and the question of the introduction of mechanical trac- 
tion was under coneideration, & thorough examination of the whole 
of the track was made, and a report was presented to the Corpora- 
tion showing clearly that not only were the rai:s too far worn, but 
the joints were not nearly strong enough for mechanical traction. 
The Corporation thereupon determined to reconstruct the permanent 
way of the entire system, and tbe work has been carried out by the 
mv. y department's own staff. 

The new section of rail, adopted for the work, weighs 102 lbs. to 
the yard; it is 7 in. deep, with a bass 7 in. wide, and a groove 1} in. 
wide, and is rolled into 60-ft. lengths. 

Although the new section weighs only 4 lbs. per yard more than 
the old section, it is superior from every point of view. It hasa 
wider tread, a wider and deeper groove, and, what is most essential, 
shoulders which give a good bearing for the fish-plates. The fish- 

tes are 24 in. long and { in. thick, and are pierced for the recep- 
tion of six bolts. 

In our rail specification we call for the usual drop and tensile 
teste, and we require, as is necessary nowadays for mechanical 
traction, rails with a high percentage of carbon. We specify not 
less than EO nor more than 65 per cent. 

For our curve track we use rails with a 11 in. groove and a 

guard 1 in. wide. On sharp curves the groove soon wears to 14 in. 
and 12 in. The wheel flanges wear away the guard of the rail very 
rapidly. 
The road bed in most of our main thoroughfares is exceptionally 
good, aud all that we f: und it necessary to do was to lay a concrete 
bed 18 in. wide and 6 in. deep under the rails, and this has 
proved quite satisfactory. 

We laid the rails direct on the concrete bed, and packed them 
well with chippings and cement packing, grouting the bed after- 


wards. 

The straight track rails are tied to gauge every 10 ft. by tie bars. 
On curves the tie bars are placed closer. 

The paving between the rails and for the 18 in. margins has 
—with one or two exceptions— been laid with 6 in. Welsh granite 
setts. 

The paving has been grouted with pitch grouting. This grouting 
is undoubtedly the best if the work is carried out in fine weather, 
but in wet weather it is somewhat defective. Under the condi- 
tions, however, which prevailed in Manchester—where the traffic 
was allowed to run over the track almost immediately it was laid— 
cement grouting was quite out of the question. 

When we began the reconstruction work the most difficult problem 
we bad to face was how to re-lay the most important junctions in 
the city without causing serious public inconvenience. At the 
time I speak of no firm in this country were in a position to 
undertake this work, and consequently orders to the extent of 
£80,000 were P еа by the Manchester Corporation in America. 
One or two British firms are now in & position to undertake this 
class of work, and we have placed some orders with them. 

Tbe laying of all the important junctions in the city was done 
on Saturday nights and Sundays. The work at each junction 
was commenced at, say, 11.30 on Saturday night—after the last 
car had gone—and by six o'clock on Sunday evening the whole of 
the junction was laid and paved up. Very few citizens were aware 
of what was going on, and the public inconvenience was reduced to 
а minimum. 

All the curves at the junctions and elsewhere are spiralised, thus 
ensuring eary running of the cars. The points and crossings are 

rovided with hardened steel renewable centres. 

Each joint has been bonded by two copper bonds fixed over the 
fish-plate and one copper bond under the fieh-plate, i.e., between the 
fish-plate and the web of the»ail. The bonds are of the ordinary 
Chicago and Crown types. 

Our experience in regard to the track since it bas been recon- 
structed may prove of some interest. The wear and tear of the 
rails, epean T at junctions, is very great. Our estimate of the 
average life of the track is 10 years. In arriving at this estimate 
T nae all roads—those of light as well as those of heavy 
traffic. 

We have had some little trouble, in common with other towns, 
with the setts rising at the sides of the rails on a few routes. The 
remedy is to anchor the rails or to use a deeper rail. Personally, I 
favour the adoption of a 9-in. rail. A rail of this depth could be 
embedded in concrete to the extent of 2 in. to 24 in., ard this 
would prevent any “creeping " or movement of the rail, which is 
the cause of the setts lifting. 

The life of the rails is measured by the life of the joints. The 
fish joint adopted in Manchester— where the raile are butted up 
close and no expansion joints allowed is as satisfactory as a built- 
up joint can be made, but recently we have been looking into the 
question of so-called “continuous” rail joints. 

The Overhead Equipment.—The overhead equipment is almost 
entirely span-wire construction with side poles. Our experience is 
that, except for very wide roads, the span-wire ву stem is the best. 
The objection to centre poles is not urged from a tramway point of 
view. Those who use the streets for ordinary vehicular traffic 
maintain tbat centre poles form an obstruction, and that they trans- 
form а good streetiintoitwo.bad ones. 


The side poles are of mild steel, built up in three sections, 31 ft. 
long when complete. 'The usual deflection and drop tests are called 


. for in our specifications. | 


The trolley wire is of hard drawn copper, 4 in. in diameter. All 
trolley wire used in our work is carefully tested for conductivity 
and breaking stress. 

The span wire is galvanised steel stranded wire, ү, S W. G. 

We have adopted triple insulation throughout the whole of our 
overhead construction, namely, an insulator bolt at each ear, 


with globe strains, and Brooklyn strains at each span-wire terminal. 


We have used gun-metal for all the metal parts, and have paid 
special attention to the teneile teat when the goods have been 
received. 

The frogs are of the movable type, worked by the point boys. 
We have tried several types of automatic frogs, but have not 
so far found any suitable for our system. The section insulators 
—which are, of course, the weak spots in the line —are carefully 
anchored. 

Guard wires have been erected in compliance with the Board 
of Trade regulations. 'These are а source of trouble to us, but, 
happily, the Corporation has recently come to an ment witb 
the National Telephone Co., and the result is that all telephone 
wires—except the Post Office wires—are being placed underground, 
and most of the guard wires will, therefore, in a short time find 
their way to the scrap heap. | | 

The Rolling Stock.—We have three types of cars at present in 
service. The first type is a double-deck single-track car, seating 
45 passengers, and weighing, when empty, about 8 tons, and when 
fully loaded a little over 11 tons. The second type is a double-deck 


. double-truck car, seating 71 passengers, and weighing, when empty, 


slightly under 11 tons, and when fully loaded, about 153 tons. The 
third type is a single-deck double-truck car, seating 48 passengers, 
and weighing, when empty, slightly over 11 tons, and, when fully 
loaded, about 143 tons. | 

The first type—the small double-deck cars—we use on most routes 
for what we call our “all day” services. The seccnd type—the 
large double-deck “ bogie cars —we ове mainly for part day" 
services, that is, the extra services we pat on at the “rash hours.” 
The third type—the single-deck care—were obtained for use on the 
circular route on which the bridges are too low for double-deck cars. 

Before actually fixing upon any special type or types, the Cor- 
poration had a number of sample cars built, differing in detail as 
regards their construction, and tbe types finally determined upon 
are an embodiment of the best points chosen from each of the 
samples. The general derign and many details of construction were 
original We did nof copy from other places, and we did not adopt 
wbat tbe car builders desired to sell—4.e., their stock designs. 

We have a wider rocker and a narrower waist panel than is usual. 
This, we think, gives the cars a neater appearance than they would 
otherwise have. 

We have not adopted the reversed stairway, which is now in 
common use on cars in other towns. Our main objections to it are 
two :— First, it obscures to some extent the motorman’s view, and 
prevents his obtaining the fullest possible view of the road and side 
streets, and, secondly, it forms an obstruction to passengers coming 
into and leaving the car, the outside passengers being jammed 
against the inside passengers. - 

The roof is of the monitor. type. We prefer this roof to the flat 
one now generally adopted, inasmuch as we consider it stronger and 
more durable. 

The car bodies are strongly built. We had an inspector practically 
living with them during the whole time they were under construc- 
tion, and we are perfectly satisfied we got what we specified. 

The trucks for the small cars are of two well-known types— Brill 
and Peckham. 

Tbe bogie trucks are of the maximum traction type. Та some, 
we bave the pony wheels leading; in others we have the driving 
wheels leading. We prefer the latter. When the pony wheels 
Jead there is а tendency for the truck to leave the track at curves. 
We have bad trouble with bogie cars coming off the track. One 
of the principal causes has been а defect in the points. When 
the pin at the heel of the points becomes loose and the front 
bogie passes over it, there is а tende: cy for the toe of tne point 
to be moved from its potition before the hind bogie reaches it, 
and, if tbis occurs, the hind bogie takes tbe wrong track. We 
are, however, remedying this defect in the points by an apparatus 
which will hold the points at the toe. Generally speaking, our 
experience of maximum traction trucks—used as they are in a 
city with no severe gradients—is not at all unfavourable. 

The wheel base of our single trucks is 5 ft. 6 in. This is 6 in. 
less than is usval in other towns. Our reason for adopting this 
length of wheel base is the shortness of the radii of some of our 
curves. The minimum radius is 35 ft., measured from tbe track 
centre line. The wheel base of the bogie trucks is 4 ft. 

All the wheels we have used, until recently, have been chilled 
cast-iron. During the past few months, however, we have been 
experimenting with steel-tired wheels, and these have given very 
good results, In America nothing else but chilled cast-iron wheels 
are used, but on the Continent chilled wheels have been given up, 
and steel tires have taken their place. 

Our little experience with steel tires leads us to think that we 
shall find them much more satisfactory for our system than chilled 
wheels. We get a far greater mileage out of them, we get better 
"braking" effect, and we get no flats on the wheels The 
putting of flats on wheels in a large system like ours ів в serious 
and annoying matter. They are, of course, in most cases, caused 
by careless motormen. We find, however, very great difficulty in . 
putting our hands on the men who are to blame. Wheel 
“ fiata ” аге а great annoyance to the travelling public, and more 
particularly to the residents along the lines of route. 

The depth of the wheel flange ів 4 in., and the wheels are 
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pressed on the axles so as to allow }-in. clearance over the track 
gauge. 
flange and the bottom of the rail groove, on new rails, of § in., 
thus allowing the head of the rails to wear down to the extent 
of ths of an inch before the wheel flange touches the bottom of 
the groove. When the latter event happens, we consider the rails 
require renewing. 

The car equipments are of two well-known types—the British 
Thomson-Houston and the Dick, Kerr. We have 305 cars equipped 
with the former, and 137 with the latter. : 

Each small car is furnished with two 25-н.р. motors, and each 
bogie car with two 35-н.р. motors. They are single reduction 
four-pole motors, enclosed in strong water and idust-proof steel 
frames. 

In our specifications we stipulate for the üsual insulation and 
efficiency tests. We demand an efficiency of 82 per cent. 

The controllers are of the ordinary series-parallel type. 

The trolley standards are of the internal spring type, and are fixed 
15 in. from the longitudinal centre line of the car. The trolley 
heads are of the swivelling type and are provided with a spring 
which keeps the wheel in line with the boom. 

The panorama destination indicators, which we are now adopting 
for all our cars, contain the names of 30 different routes, so that 
each car in the sheds may be tarned on to any route. 

We adopted, at the commencement of our system, what is termed 
the “oow-catcher” lifeguard, and the statistics show that it bas 
been, on the whole, successful in its operation. It has saved a 
number of persons who have been knocked down by the cars from 
getting under the wheels, by pushing them on one side clear of the 


track. In опе or two instances it has failed, but the percentage of 


successes showed that it was by no means an unreliable guard. Iu 
compliance, however, with the wishes of the Board of Trade we 
have discarded the ''cow-catcher" in favour of the “swinging- 
gate” or “trigger” lifeguard, which is now used on almost all the 
tramway systems in the country. In most instances where persone 
are knocked down and killed by cars the lifeguard is not called 
into service at all, the persons being fatally injured, generally on 
tbe head, by being thrown on to the hard pavement. 

The best life-guard is а good brake. Our cars are equipped with 
the ordinary band-brakes and rheostatic brakes, which answer their 

urpose very well. 

Manchester is a flat city. We have very few steep grades. On 
the Stockport route, where we have the worst gradient, we run cars 
equipped with the Westinghouse magnetic track brake. 

We have experimented with mechanical and pneumatio track 
brakes, and there are many good points in favour of each type. 

In the electrical engineering and tramway field there are inventors 
ad infinitum. But the torment of a tramway manager's life is the 
“ dry seat" inventor. The press has led him to believe that there is 
& fortune waiting for him, and he draws the conclusion that the only 
obstacle between him and £50,000 is the tramway manager, who 
won't recommend the adoption of his invention. I have thrown cold 
water оп а great many patent seats, but they never dry up—I mean 
the inventors. 

We are equipping 100 cars with “dry” seats of the thin lath 
type. This seems to be the best in the market, taking all pointe 
into consideration. The only way, however, to induce passengers 
to ride outside in wet and inclement weather is to cover the tops of 
the cars. We are fitting up some cars with top covers as an experi- 
ment, We bave, however, several low bridges to contend with. 
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THE DEMI-CAR AND REGENERATIVE 
CONTROL. 


TH» development of the “ One-man car” or Demi-car provides 
an excellent illustration of the manner in which one invention grows 
out of another. The regenerative control was designed to reduce 
the ruinous cost of Corporation electricity on lines with severe 
gradients, but no sooner was it put in operation than it became 
rd that the new system relieved the driver of nine-tenths of 
his work. ' 

One of the Board of Trade inspectors said : “ You must now invent 


something to keep the driver awake." The answer was: The One- 


Man car.“ On this car the driver looks after the gers and 
takes their fares; in fact, he performs the duties of both driver and 
conductor. The car itself is only half the weight of an ordinary car, 
and requires only half the power to drive it; in fact, all the working 
expenses are divided by two. The result is that lines which at 
present can support only a 20 minutes’ service can support a 10 
minutes’ service of demi-cars, and take more than double money ; 
in other instances a 10 minutes’ service can be raised to five minutes. 
There are many lines in this country which pay only 2 or 3 per cent., 
and where there is not sufficient traffic to support an efficient 
service of ordinary cars. 

Suppose a line is earning 6d. per car-mile, and the working ex- 
penses are 5d.—net profit 14. 

Substitute demi-cara and we get this result :—Takings, 6d.; ex- 
penses, 24d.; profit, 34d. The net result is improved at least three 
times. On an ordinarily good tramway the takings average 11d. 
and the expenses about öd., but there are certain times of the day, 
usually in the forenoon, and in some districte two or three days a 
week, when the takings do not exceed 4d.a mile; therefore, on 
every journey under such conditions, there is a loss of 14. а mile, 
which has to be made good ont of the profits earned at other times. 

This is where the demi-car comes in; it converts the loss of 


There is a clearance between the bottom of the wheel. 


Id. into a profit of 13d.; the financial position is, therefore, 244. 


better. : 

The question at once arises—will it pay a prosperous company to 
use demi-cars? Assume that such a company has an annual car-mileage 
of 450,000, with average takings 10d., and working expenses 
5d. The 450,000 car-miles are divided into 150,000 at 4d. and 
300,000 at 13d. 

The net profit works out thus:— 

300,000 miles at (13 — 5) = + 2,400,000d. 
150,000 „ (4 — 5) = — 150,00d. 


2, 250, 000d. = £9,375. 


With demi-cars during the ‘slack hours, the net profit works out 
thus:— i 
300,000 miles at (13 — 5) = + 2,400,000d. 
150,000 ii (4 — 24) = + 225, 000d. 
2,625,000d. = £10,937. 
The difference—£1,562—is more than sufficient to pay interest and 
depreciation on the additional capital required, and to materially 
increase the dividends. 

The construction of the cars was described and illustrated in our 
issue of September 25th, 1903. The enclosed body provides seats 
for 14, and there are two external smoking compartments with three 
seats and standing room for six. The ngers enter on the left- 
hand side of the driver, the rear entrance being closed, and the step 
turned up. 

The safety of the passengers is ensured by the pay-gate, which is 
coupled to the controller in such а manner that the car cannot be 
started until the gate isclosed ; in case of necessity a passenger may lift 
the gate and stop the car. It is in consideration of these provisions 
for the safety of the public that the Board of Trade has approved 
the car. 

The Southport demi-car has now been running several months. 
Its consumption of energy is 0:28 unit peri mile, whereas the 
cars of the company take 0°55, similar motors being used in both, 
one on each car. 

The advent of the demi-car ougbt to give а great impetus to the 
development of eleotric tramways, both by improving dividends 
and by making electric tramways possible in districts which, under 
existing conditions, could not support them. 


NOTES ON THE CURTIS TURBINE. 


Bx F. SAMUELSON. 


An inherent difficulty with steam turbines is to efficiently use the 
very high velocity which steam imparts to itself when expanding. 

Steam expanding from 150 lba. pressure per square inch to 28 ір. 
vacuum, attains a velocity of about 4,000 ft. per second. The 
velocity of water discharged from a nozzle with 100 ft. head is 
about 80 ft. second. These figures illustrate the radical 
difference of conditions between steam and water turbines. 

Before the appearance of the subject of this paper, two turbines 
in cular, amongst others, were brought ont, viz, the Parsons 
and the De Laval, and great credit is due to those eminent 
inventors. " 

In the De Laval turbine, the energy of the steam is converted 
into kinetic energy through an expanding nozsle. The jet 
so produced is delivered against a set of vanes or buckets on а single 
wheel, which by an ingenious construction and method of suspension 
is adspted to operate at а very high peripheral velocity. 

In the Parsons turbine the steam is carried in an axial direction 
through the space provided between а succession of internal 
revolving cylinders and external stationary cylinders which enclose 
them. In passing through this turbine, the steam never acquires а 
speed which approaches the velocity which it attaine in the De 
Laval noszle, but instead moves along, alternately acquiring velocity 
by expansion and partially giving it up by impact with the moving 
vanes. 

The Curtis turbine retains some of the features of its predecessors, 
but embodies new ideas, which make possible a lower speed, fewer 
and simpler parts, good economy, low cost and other important 
advantages, 

It is of the " impact " type, in which the torque is a maximum 
at standstill, and zero when the velocity of the wheels is the same as 
the velocity of the steam jet, thus giving a maximum output and 
best economy when the torque is one-half the maximum and the 
velocity of the wheel is one-half the velocity of the steam. 

Dry saturated steam acquires a velocity of about 2,900 ft. when 
expanding from a pressure of 150 lbs. to the atmospheric pressure ; 
and expanding from the same boiler pressure to 28 in. vacuum or 
2 in. of mercury back pressure, it acquires a velocity of about 4,000 ft. 


ыйын we get in the first 


case 135,000 ft.-lbs. per Ib. of steam, and in the second case 
251,000 ft.-lbs., from which it will be seen that only about one- 
half of the available energy of the steam is taken out when expand- 
ing to the atmospheric pressure. Ав 1 xw.-hour is equal to 
2,660,000 ft.-Ibs., we should theoretically require 10 6 lbs. of steam 
* Abstract of Paper read before the Rugby Engineering Society 
on November 5th, 1903. 


per second. Since energy is equal to 
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рег Kw.-hour. If the turbine actually requires 20 lbs. of steam рег 
Kw.-hour when running condensing under the above conditions, we 
recover 58 per cent. of the energy available in the steam,- 

20 Ibs. per kilowatt-hour at the generator terminals may fairly 
be estimated as equal to 13 lbs. per 1. E. r., which is not an unusual 
figure in steam consumption guarantees of large engines. The 
remaining 47 per cent. of the available energy is a loss. There is 
no doubt but that we shall have to look to the steam turbine to 
materially reduce this loss, as it is particularly suited to operate 
under high pressures and with high superheat, which two conditions 
are conducive to good economy. 
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DiAGRAM OP NOZZLES лир BUCKETS IN THE CunTIS STRAM TURBINE. 


The general features of the Curtis turbine may be briefly de- 
scribed as follows: 

Velocity is imparted to the steam in an expanding nozzle so 

ed as to effectively convert into kinetic energy the expansive 
force of the steam between the pressure limits used. After leaving 
the nozzle, the steam passes successively through two or more lines 
of buckets on the moving element, which are placed alter- 
nately with reversed buckets on the stationary part of the turbine. 
Thus, the steam is first thrown against the first set of buckets on 
the moving element, and then re-directed against the second 
moving set of buckets by passing through the first set ofthe fixed 
buckets, rebonnding alternately from stationary to movable buckets, 
until the steam is brought to rest. 

By this means, a high steam velocity is made to efficiently impart 
motion to a comparatively slowly moving element. 

The nozsle is generally made up of many sections or units 
adjacent to each other, so that the steam passes to 
the buckets in & broad belt when all the sections 
are open. 

This process of expansion in the nozzle, and 
subsequent abstraction of velocity by successive 
impacts with the buckets, is generally repeated 
two or more times, the device for each repetition 

"being generally designated as а stage. There 
are various numbers of stages and various 
numbers of lines of buckets in each stage. The 
number of stages and tbe number of lines of 
buckets in each stage are governed by the degree 
of expansion, the peripheral velocity of the buckets 
which is desirable or practicable, and by various 
conditions of mechanical expediency. 

A steam-tight diaphragm is placed between 
each two stages, the only ontlet for the steam 

to the next stage being through the 


Tne leakages in the buckets are, therefore, not 
total losses, except in the last stage, as the steam 
bas to pase through the nozsles in the succeeding 
dispbragms and do farther work. 

One of the boldest and most noticeable features 
in the Curtis turbine is the vertical shaft. This type 
of construction has been adopted for all sizss from 
500 Kw. upwards, and experience has thoroughly 
justified its use and demonstrated its desirability. 

The use of a vertical shaft necessitates a foot-step bearing which 
is fixed to the bottom of the base, and removable from below, а pit 
or opening being provided in the foundation for this purpose. Tue 
bearing part proper, which supports the rotating elements of the 
turbine and generator, consists of two circular cast-iron plates, one 
being fixed to and rotating with the shaft, the other fixed to the 
base. Through a hole in the stationary plate oil is forced between 
the plates from the centre outwards in a thin film separating the two 
plates by about 005 of an inch. From the foot step bearing the oil 
passes upwards and lubricates the guide bearing which is placed 
immediately above it. The oil is forced between the plates bya 


pressure pump designed to give approximately.a constant pressure 7 


and a constant flow. The pressure required depends upon the 
weight of the rotating part and the area of the bearing blocks, and 
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in а small degree upon the temperature of the oil. The thrust of the 
steam jets on the bucketa ie not noticeable, as the oil pressure re- 
quired is exactly the same whether the turbine stands still or 
rotates. The oil pressure in the step bearing varies from 175 Ibs. 
per sq. in. in the 500 xw., to about 900 Ibe. in the 5,000 Kw. turbine. 
Experiments have demonstrated that the minimum safe amount of 
oil required for the bearings per minute is from half a gallon for the 
500 xw. to four gallons for the 5,000 xw. turbine. А small amount 
of this oil is shunted through a resistance and delivered to a tank 
placed above the level of the turbine. Oil flows by gravity from 
this tank to the upper and middle bearings, a sight-feed arrange- 
ment being introduced in each branch. The oil from all three bear- 
ings is returned to a common tank, where it is strained and cooled 
before being put in circulation again. 

To prevent the turbine being run either by steam or through 
the generator acting as a motor before oil begins to flow in the step 
bearing, or in case the flow should cease while the turbine is working, 
an automatic oil-flow switch is placed in the high pressure oil 
supply pipe. This switch is actuated by the oil pressure, and opens 
and closes the electric circuit for the valve magnets in r.sponse to 
the changes of pressure in the pipe. If the flow of oil in the bear- 
ing falls below the pre-determined quantity or pressure, the switoh 
opens the valve circuit, and all the valves close, immediately shutting 
off the steam from the turbine. When the switch opens, a special 
relay is closed, which trips the generator circuit-breaker, and prevents 
the generator from running asa motor and driving the turbine. The 
upper and middle bearings of the vertical shaft have no load to carry 
save that due to want of balance and to unbalanced magnetic pull in 
the generator. 

All the bearings can be taken out without disturbing the turbine 
or generator. The foot-atep blocks and the guide bearing are 
lowered into the pit below, the middle bearing is split, and can be 
removed sideways, and the upper bearing is lifted out, it being 
necessary to first remove thé governor. As the step bearing works 
under atmospheric pressure, it is necessary to provide a packing 


500-k w. Curtis Товвіхе IN THE B. T.-H. Сов Ксеву POWER STATION. 


round the shaft at this point to prevent air entering the exhaust 
base when the turbine is working under vacuum, or steam escaping 
when the shell pressure in the turbine is higher than the atmo- 
spheric pressure. For the same reason, packing is provided where 
the upper end of the shaft passes throngh the turbine cover. 

The 500-Kw. turbine hus three wheels or rows of movable buckets 
in each of the two stages. Each wheel consiste of a solid steel disc 
with the bucketa cut from the solid rim, and the three wheels are 
bolted to a common hub which fits the shaft. The total number of 
buckets on the wheels in this turbine is 1,395, a small number 
compared with other turbines. 

The stationary buckets have approximately the same shape as the 
wheel buckete, and are fixed to the casing of the turbine. The 
number of stationary buckets is dependent on the number of 
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nossles in the stage, as they need only cover the same periphery 
of the wheels as the nozzles do. 

On account of the large increase in volume of the steam, and to 
keep the depth of the buckets as small as possible, the last 
ла wheels are completely surrounded by ncszles and stationary 

ete. 

In the later designs of the turbine, the construction of the wheels 
has been modified. Instead of using separate discs bolted together, 
в single cast-steel wheel is used with the bucket rings or segments 
bolted to the sides at the periphery of the wheel. 

The clearances between stationary and rotating parts vary from 
*02 in. in the small to 08 in. in the 5,000-xw. turbine. These are 
the clearances between the outer shrouding of the buckets and the 
rings of metal from which the buckets are cut, presenting broad 
smooth surfaces to one another. The buckets are made a little 
narrower than the rings, so that they cannot possibly come into 
contact with each other. | 

Adjustment of tbe clearance is made by means of a heavy screw 
bolt at the bottom of the step bearing, which supporte the foot-step 
blocks Inspection holes are provided in the casing, so that the 
clearances Lutween the buckets can be readily seen. 

The governor is of the centrifugal spring-loaded type, and is 
generally set for а speed regulation of 2 per cent. between full and no 
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Pan? Sxorionarn EnLBvATION OP CURTIS TUBBINB AND GENEBATOR. 


load, with a maximum momentary varíation of 4 per cent. For the 
purpose of synchronising, and to make the turbine take its propor- 
tional share of the load, & supplementary spring is introduced, 
wbich acts in conjunction with the main governor spring, and 
allows the speed of the turbine to be varied 24 per cent. on each side 
of the normal speed. 

In the smaller turbines, this adjustment is made by hand, a wheel 
being placed in a convenient position near to the main throttle 
valve, In the larger turbines, from 1,500 xw. upwards, а small 
motor actuates this spring. The motor is controlled by a double- 
pole double-throw switch placed on the switchboard or at any other 
oonvenient position, 


"dii 


The governor operates а controller opening or closing the 
electrical circuits of magnets which operate pilot valves, these in 
turn admitting steam, or exhausting it from the spaces behind the 
pistons of the main valves, one of which is provided for each 
noszle or group of nozsles, tbe governor thus opening and closing - 
these valves, and varying the number of nozzles in service in pro- 
portion to tbe load. 

Since each пс2я1е represents a comparatively large proportion of 
the whole power at light loads, one of these valves would be called 
upon to open and close alternately in rapid succession in order to 
hold the speed constant. То avoid this a balanced throttle valve 
is placed in series in the steam path cf the first valve and corre- 
sponding nozzle, and so connected to the governor that it must be 
fully opened before the governor can open tbe next valve, and again 
fully closed before the controller moves backwards and closes the 


valve last opened. The result is that the turbine can run at a con- 


stant speed on any load, although only & small part of the whole 
steam flow is throttled. Thus the disadvantages of admitting steam 
in puffs with the consequent tendencies to variation in speed at 
light loads, making the parallel running of the generators difficult, 
or of throttling the whole ste&m flow, are avoided. 

In the process of governing, the nossles in the later stages are 
also, in some of the turbines, opened and closed, so as to maintain 
an adjustment of pressures proportional to that of the first stage, 
which is always the primary source of governing. 

А sufficient number of nozsles are provided in the first stage to 
run the turbine at fall load non-condensing. Hence the turbine has 
an overload capacity of about 100 per cent. when operating con- 
densing with а 28 in. vacuum. 

In addition to the speed regulating governor, which will always 
hold the no load speed of the turbines within about 2 per cent. of 
the full load speed, ай emergency governor is provided whose 
function is to trip а trigger should the speed of the turbine increase 
15 per cent. above normal, and thus permit a weight to fall and 
give а hammer blow to в butterfly or damper valve in the main 
steam pipe, closing the valve instantaneously. This governor is 
located on the shaft between the turbine and the generator, and 
consists of an ordinary centrifugal device balanced against а spring. 
The governor restores itself to normal position when the speed 1s 
reduced to normal, so that it is not necessary to stop the turbine, 
but the butterfly valve and weight must be brought to their 
normal position by hand. Such a precautionary device is rarely 
called upon to act, bat experience with large engines has shown it 
to be desirable. 

All the vertical turbines are eo designed that the exhaust base, on 
which the turbine stands, can be replaced by a condenser base. 
Placing the condenser directly under the turbine makes a very 
compact and efficient arrangement. Its simplicity, saving in floor 
space and foundations are at once evident. A better vacuum is 
obtained due to reduction in air leakages and to the shorter and 
more direct path of the exhaust steam. It is safe to prophesy that 
most of tae future turbines installed will be of the condenser base 
type. 

The condensing types of the Curtis turbines are designed for a 
normal steam pressure of 150 lbs. and а vacuum of 28 in. or 933 per 
cent. of the barometric pressure. 

The steam pressure may be varied about 15 per cent. from normal 
without affecting the economy much. With the lower pressures, 
however, the overload may be reduced, as each nozsle discharges a 
fixed quantity of steam depending upon the preesure. As already 
indicated, the overload capacity is about 100 per cent., so that a 
reduction here of 15 to 20 per cent. of the turbine's capacity is not 
of very great importance, as long ав the generators are designed for 
an cverload of only 50 per cent. Any considerable excess of the 
normal pressure does not tend towards economical working, as the 
ratio of expansion of the nozzles is then too small to make available 
the additional energy due to the higher pressure, so that in general, 
when the pressures vary more than 15 per cent. from the normal, 
the design of the turbine will bave to be adapted to suit the 


pressure. 
(To be concluded.) 
CORRESPONDENCE. 
Letters received after first post o» Wednesday morning cannot appear 
until the following week. 


Radium: A Guess, 


Your correspondent “ J. C. R.“ has offered a suggestion 
with regard to radio-activity. 

I should like to point out the objection that all hypotheses 
assuming that radio-active substance absorb unknown radia- 
tions are contrary to the experimental evidence going to 
show that such activity is nov a permanent property of such 
substances, This point was discussed in а communication to 
Nature last year by Prof. J. J. Thomson. 


William J. Williams, 
February 20th, 1904. 


Electricity in Mines, 
I am pleased to see that the correspondence on electricity 
in mines and electric coal-cutters has attracted the attention 
of so many electrical engineers in charge of mining plant, as 
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the information contributed by them to your columns cannot 
but be very valuable to those who occupy similar positions. 

The rough work, and still rougher handling, which elec- 
trical machinery must be able to withstand in mines, and the 
peculiar and varying conditions found underground, 
specialise to а great extent the work of the electrician in 
charge as compared with surface work, and the constantly 
increasing number of the ways in which electricity may be 
applied to mining must, in the near future, give an added 
importance to this branch of the profession. 

In the past, colliery managers have been very conservative 
with respect to installing electrical machinery down their 
mines. ‘This effect may have been contributed to by the 


differences of opinion amongst electrical engineers, but in а. 


great measure it was due to the action of those managers who 
did adopt electricity, and who, under the impression that the 
need for skilled attention was 

slight, gave over the care of 

the plant to incompetent, and 

in most cases inexperienced, . 


men. 

‚ Thesubsequent breakdowns, 

inevitable though they. were —— 
under such conditions, went (T) 

far to prejudioe managers, on | | ES ap 

the look out for an econo- e 


power, against electricity. 

Again, it is only recently 
that electrical manufacturers 
have realised that special 
appliances must be designed 
to meet underground con- 
ditions, and that upon a basis 
of safety combined with 
efficiency, а large and con- 
stantly increasing market for 
their goods will be opened to 
them. 

Most colliery engineers will 
hail with delight the adoption 
of the code of rules recom- 
mended by the recent Inquiry 
Committee. 

The effect will certainly 
be good, and .anyone who VA 
knows anything about colliery IS SS 
installations will agree with = 
me that there is considerable 
room for improvement in most 
of them. 

With regard to coal-cutting 
machinery, I have no doubt 
that the hardest work and the 
most severe test of efficiency 
for an electric motor is em- 
bodied in the operation of the 
appliances for both cutting 
and holing coal. 

The installation of which 
I have charge is three-phase, 
and, of course, I have no 
trouble with commutators of 
coal-cutting motors, although 
having had charge of contin- 
nous current cutters, I can 
sympathise with those who have 
them to attend to. A great deal of hard work, however, may be 
saved if the example of my friend Mr. J. Bentham, whose 
letter appears · in your Feb. 19th issue, be followed. What I 
fuil to understand is, How did he get his drivers so well 
trained? I should be obliged for his recipe. 

We have in use at our collieries Ше Hurd bar-holing 
machine, driven by a three-phase motor with short-circuited 
rotor. This is started through a three-phase auto-trans- 
former to avoid the excessive starting current in the mains, 
and the switch is so designed that it is impossible to switch 
back on to the auto-starter when stopping the machine. 
This machine has holed 78 yards in nine hours, with frequent 
stoppages. . 

The holing is done in the dirt under the coals, and the 
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bar brings out the holings, being supplied with a worm for 
that purpose. 

I have had no trouble with this machine, chiefly .on 
account of the strict daily inspection which I insist upon it 
receiving. Small faults are by this means discovered and 
remedied before they have time to build up into anything 
serious. The auto starter fulfils its duties admirably, the 
current taken from the mains at starting being not more than 
twice the full load current when the bar is under the coals. 

A great deal has been said for and against the employ- 
ment of high tension currents for electric transmission in 
mines, and whilst holding the opinion that the conditions 
prevailing in the mine should be stringently inquired into 
before electricity at any pressure is taken into the workings, 
I believe that in 80 per cent. of our English mines high 
tension transmission would be perfectly safe. 


19 8" 


5,000 xw., 500 r.p.m., with condenser. 
ELEVATIONS AND PLANS or 4-STAGEB CURTIS TURBINES, WITH 6,000-VoLT ALTERNATOBS. 


(See opposite page.) 


More саге in the laying and jointing of cables would сег" 
tainly be required, but if the proper cable be purchased, and 
regular systematic testing be insisted upon, there is no 
reason why the mine manager should be deprived of the 
economy of high tension distribution. 

At the mines where I am employed, three-phase currents 
are transmitted down the pits at a pressure of 1,100 
volta between phases, with a frequency of 50 cycles per 
second. 

Transformers are placed as near the workings as ciroum- 
stances will allow, and the electric haulage motors, pump 
motors, and coul-cutting machines are fed from the secondary 
side of these, at a pressure of 520 volta. . 

The eleotrical machinery in the mines is working night 
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and day, and it is surprising how little attention it requires 
to keep it in working order. | 

In conclusion, I should like to advise caution in installing 
electrical machinery for winding out of mines. There is 
little doubt that closer regulation could be secured by using 
electrical appliances for this purpose, and other advantages 
might also be obtained, but it is questionable whether an 
electrical winding engine could be designed to be more 
economical than the steam engines at present in general 
use, wasteful though they are. 

The facts that coal, and consequently steam, is cheap at 


collieries, and that usually the boilers are situated so close to 


the winding engines that the loss through condensation in 
the steam pipes is small, must be taken into consideration 
by the electrical engineer before advocating electric winding, 
and he must be able to prove that the addition of two more 
links to the chain which connects his boilers to his winding 
drum does not increase the liability to breakdown. This 


will be the difficulty to be overcome, and until it is overcome, 


the better course of valour will be discretion. 
F. J. Milne, 


| Electrical Engineer. 
Pinxton Collieries, Derbyshire. 


The gentleman who initiated correspondence in your 
columns on the above subject has been unfortunate in his 
experience of coal-cutting machines, but he seems to have 
tried every machine but the right one. I should be very 
pleased to give him opportunities of inspecting in operation 
the Pickquick Bar Coal-cutters, which cut close to the floor, 
making their own pavement, and which have no tendency to 
rise into the face. The failure of the disc machine to which 
he refers, may have been due to the unsuitability of this type 
to the-conditions to be dealt with in this particular seam, or 
it may have been due to a lack of persistent effort or resource- 
fulness of those in charge of it. 

The shape and arrangement of the cutters of a coal-cutting 
machine have a vital bearing on the results obtained, and it 


is often impossible to predetermine what is the best form. 


This must be ascertained by intelligent trials under working 
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COAL-CUTTER MowTHLY RECORD CARD. 


The data on the back of the card are as follows:—Thickness of 
Seam,2ft.8in. Total Height at Face, 2 ft. 8 in. Nature of Holing, 
Coal. Nature of Roof, Fakes. Length of Face, 120yds. Inclina- 
tion of Face, 1 in 6. Size of Machine, Medium. , Electric. 
Duration of Cutting Shift in Hours, 7. Duration of Shift, Bank to 
Bank, 9). Number of Men working Machine, 3. Number of Men 
clearing Cuttings, 1. Average Speed in Inches per Minute, 18. 
Average Depth of Underout, 3 ft. 9 in. Average Square Yards per 
Hour, 50. Average Square Yards per Shift, 450. Average Watte 
per Square Yard Undercut, 11 Kw. for one minute, Amperes, 19. 

olts, 480. Average Tonnage per Shift, 110. Energy used, '35 unit 
per ton output. Total Number of Shifts Worked, 22. Output for the 
Month, 2,413 tons. 


conditions in the seam to be dealt with. Again, different 
seams require different treatment in respect cf position, depth 
and direction of holing, and trials are often a necessary pre- 
liminary to the achievement of success. 

It is for the mining engineer to select the type of coal- 
cutter best adapted to his requirements, and preferably one 
which bas a fairly wide range of adaptability to different 
conditions of working. He is entitled to expect from the 
manufacturer machines that will in all their paits withstand 
the very strenuous service imposed upon them when holing 


— 


in hard material, but when he is given such & machine it is 
for the mining engineer with such co-operation as the maker 
of the machine can give him to make it go. 

Successful mechanical coal cutting depends upon so many 
factors external to the machine, and entirely beyond the 
control of its manufacturer, that he is powerless if the mine 
manager does not take on his own shoulders the responsibility 
of obtaining the best results, In short, the maker of the 
machine may properly be required to guarantee a cutting 
apeed in inches per minute; assuming this to be satisfactory 
it lies with the mine manager to obtain the required yardage 
per shift, in other words, the tonnage output. 

It is no exaggeration to say that wherever machine coal 
eutting has been successful, it has been due to active and 
intelligent interest and close, and persistent supervision by 
the management of the mine. A coal cutter is not a 
machine of а type which will go of itself. It must be made 
{о ро. Failures have, doubtless, been due to unsuitable and 
defective machines, but others have been due to the lack of 
driving. power of an alert, intelligent and constant super- 
vision. 2 ; 

There are now available several coal-cutting machines of 
proved capacity and durability, the product of years of 
experience, costly experience both to the manufacturers and 
to the coal owners, and I am sure the manufacturers of 
tnese machines will acknowledge how much they owe to the 
resourcefulness and entbusiasm with which many mining 
engineers have taken up the problem of mechanical ccal 
cutting. 

Your correspondent’s discouraging experience is now, 
happily, an exceptional one, and the collieries in this 
country where machine mining by electrical coal cutters 
is in successful operation may be numbered by hundreds. 


As evidence of the reliability of coal-cutter motors, I quote . 


the following from а report by the colliery engineer on the 
overhaul of a machine: After 14 months’ daily work holing 
in exceptionally hard material—Armature and field coils 
condition as new, gave coat of insulating varnish, and put 
back; commutator very slightly worn—not sufficient to 
tequire turning up." 

As a matter of further interest, I eríclose a coal-cutter 
monthly record card sent me by a colliery manager last 
week, The full line on the diagram shows the yards cut, and 
the dotted line the net cutting time. Other makers could 
doubtless show records equally satisfactory, but these may 
serve for the encouragement of your correspondent and 
others. 

Sam. Mavor, 
Managing Director, Mavor § Coulson, Lid. 


Glasgow, February 22nd, 1904. 
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Explosion of Enclosed Arc Lamps. 


Re “ Explosion of Enclosed Arc Lamps,” I may tell you 
their danger was known as long ago as 1881. Indeed, the 
* Sun" lamp, the earliest of all enclosed arc lamps at the 
Exhibition of Paris, 1881, had to be provided with safety 
valves, maintained by springs and put on the covers of the 


. globe. 


L. Clere, 
(Chief Engineer of the Edison Со. of Paris, 
and Inventor of. the “© Sun” Lamp). 
Paris, February 20th, 1904. 
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The Collection of Technieal Matter for Reference. 


Replying to “J.T. M." in last week's issue, I have myself 
tried many methods of collecting such data as your corre- 
spondent refers to, and [ have found that the only really 
satisfactory method is the card index system, by which the 
subjects are indexed and cross-indexed alphabetically, while 
the press cuttings are inserted under numbered folders. By 
this means every press cutting gets a distinctive number, 
every card in the index referring to this particular cutting 
bearing the same number as the cutting itself. The cuttings 
are not pasted to the folder and may thus be withdrawn 
when required, without damage either to the cutting itself or 
to the folder in which it is contained. The advantages of 
the card index system in this respect over the scrap book or 


press cutting book are sufficiently obvious. 
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I may say that this system was suggested to me by the 
Library Bureau, Ltd., 10, Bloomsbury Street, London, W. C., 
from whom your correspondent can obtain all information. 


R. J. Nicholson. 
Manchester, February 22nd, 1904. 


I have read “J. M. S.’s” letter on the collection of 
technical matter for reference, contained on page 291 of 
your issue of February 19th last, and would call your atten- 
tion to the fact that the North of England Institute of 
Mining and Mechanical Engineers publishes annually & 
* Subject-Matter Index of Mining, Mechanical and Metal- 
lurgical Literature," а copy of which is sent to each of the 
members of the Institute. This publication was commenced 
in the year 1900, and contains over 200 pages of matter. 
All the papers indexed are carefully olassified under the 
various subjects, so that anyone desirous of seeing what has 
been written on any particular question during the year may 
do so without trouble. All the principal English and 
foreign technical papers are rei red at the library of the 
above Institute, and there is no doubt that the compilation 
of such an index is of the greatest value to engineers 
generally. 

M. Walton Brown. 

Newcastle-upon-Tyne, 

February 22nd, 1904. 


An Unexplained Discharge. 


Recently I had occasion to take ont a pair of rnbber insu- 
- lated 37/14 cables. At one end the cables were connected 
to the supply company’s fuse blocks, but the fuses had been 
drawn two or three days previously; at the other end the 
cables were hanging loosely away from the motor switch- 
board. 

As the men were taking the cables down the lugs accidentally 
touched the ground, and we noticed a considerable discharge. 
I happened to recount this to some individuals in the trade 
afterwards, but they were ignorant of the cause, and refused 
to believe it, and now I find there are many such individuals. 
I should be very pleased if you will ventilate the matter in 
your columns, and perhaps an independent authority will 
explain in reference to the static discharge of an insulated 
cable, &c. 

Microfarad. 


P.S.—It will be observed that the lugs were disconnected 
from company's fuse blocks before attempting to take down 
the cables. 


— 


das v. Electricity. 


I should be glad if any of your readers would inform me 
where I can obtain any reliable facte as to the quantity of 
gas consumed per с.р. per hour by various types of burners. 

From facta that have recently come to my notice it would 
scem that, with electricity costing 5d. per unit, incandescent 
electric lighting cannot compete, and even the Nernst lamp 
has a hard struggle to keep pace with incandescent gas 
lighting, where the price of gas is about 4s. per 1,000 
со. ft. 

Let it be understood that I am speaking of the average 

consumer, who considers the question as one of so much 
light for so much money. E. 
. To the class of consumer who understands and appreciates 
the advantages of pure air in his rooms, and looks far enough 
ahead to calculate how much he will save in painters’ and 
decorators’ bills, electric lighting will always appeal, even if 
its cost be slightly more than that of gas. 

At the prices I have mentioned, and where a certain с.р. 
аб the lowest initial cost is asked for, incandescent gas 
lighting is apparently more than a serious rival of electricity. 


| l Agnostic. 
February 20th, 1904. 


= [The consumption of gas per c.P.-hour is not the only 
point to be considered in the comparison. The amount of 
кав consumed in bye-passes must also be taken into account, 
for it attains a high value in the aggregate. Further, the 
divisibility of the light is an important point. Incan- 


descent gas mantles are only made for nominal candle-powers 
(at starting) of about 50 and 25; hence, in a place where 
an 8-c.P. glow lamp would supply all the light required, it 
must either be replaced by a 25-c.P. gas mantle or by a 
common gas burner, which would consume as much gas as 
the former. "The results attained on this basis were pointed 
out in a note on page 431 of the ELECTRICAL REVIEW of 
September 11th, 1903. These considerations are in addition 
to those relating to sanitation, decoration, &c.—Eps. E. R.] 


‚ Science and a Universal Language. 


I was interested in reading a paragraph which appeared 
in the article entitled“ Electricity in the Making of Music 
(February 19th) In the paragraph to which I refer, 
mention is made of science and music going hand in hand 
together; the former, however, is said to be hindered in its 
progress by the many tongues of the various civilised races, 
and therefore in need of a universal language. 

Might I, as one interested in the attempts now being made 
to overcome this deficiency in international progress, call 
attention to the London Esperanto Club, 41, Outer Temple, 
E. C., a club formed to propagate the international language 
Esperanto, and from which source particulars may be had at 
the cost of a postage stamp. | 

Progress. 


[We are acquainted with tbe Esperanto” movement, 
and are pleased to publish this letter calling attention to it. 
We believe that the system has a great future ; certainly its 
progress has been very rapid, and it is intelligible without 
preparation to anyone having а smattering of the chief 
ancient and modern languages.—Eps. E. R.] 


~ 


Electrical Contractors and their Rights. 


` І very much appreciate your leading article of the 
19th inst., on Mr. Tweedy Smith's paper on the above 
subject, but I desire to repudiate the suggestions made by 
you where you imply that the contractor is fighting the 
supply station engineer. As a member of the London Elec- 
trical Contractors’ Association, I have always heard the 
supply station engineer spoken of at our meetings with the 
greatest respect, but this remark does not apply to the 
different wiring rules which are issued by the various under- 
takers. The cause of complaint of our Association is more 
against the want of uniformity in the rules of undertakers 
than against responsible officials, The statements made at 
the meetings of our Association have strongly emphasised 
this point. The want of uniformity in the rules of the 
supply companies is not only detrimental to the contractor, 
but to the supply undertakers and to the industry generally, 
and if Mr. Tweedy Smith's paper and your article will be 
the means of bringing about greater uniformity in the supply 
rules, one of the objects of the Association will be achieved. 
It must be admitted that Mr. Tweedy Smith has 
brought forward many pointe which go to show that whilst 
undertakers have been anxious to see good work carried out 
in their various areas, they have been exceeding their powers 
in many respects in condemning good and legitimate work 
which did not exactly conform to their rules, whilst con- 
forming to the rules of the Institution of Electrical Engi- 
neers and of undertakers in other.areas. It is this point 
alone which the electrical contractor is particularly anxious 
to sce cleared up. 

It would be a good thing if your readers would give their 
views on this point of want of uniformity in rules, as much 
good might be derived, and the interests of the industry would 
be forwarded thereby. 


South Kensington, S.W. 
February 23rd, 1904. 


W. В. Rawlings. 


FALSE ADDRESS.—In our issue of the 5th inst. we pub- 
lished a letter on “A Question of Vibration,” over the 
nom-de-plume “ Puzzled.” The letter was signed Arthur 
G. P——, Ohatham,” and the address given was 114, 
Howe Street, Chatham. Two communications having been 
received in reply to “ Puzzled's" letter; we duly forwarded 

E 
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them to this address; they came back to us through the 
Post Office, marked ** No such street at Chatham.” 

The giving of a false address, in pretended good faith, is 
a contemptible practice. We rigorously refrain from 
revealing the names or addresses of those of our corre- 
spondents who prefer to remain anonymous, to any person 
whatever ; but we expect correspondents to keep faith with 
us.— Ens, E.R. 

EnrctricaL Rock DRILLS. — Will Mr. A. H. Gibson 
kindly communicate his address, his card having been mis- 
laid? — Eps. E.R. 


BUSINESS NOTES. 


Ventilation of the House of Commons.—lIn spite 
of many attempta made to improve the ventilation of the Houses of 
Parliament, it is not yet all tbat could be desired, and it has now 
been decided to thoroughly overhaul the arrangements and to 
install new ventilating plant. Messrs. Matthews & Yates, Ltd., of 
Swinton, Manchester, and elsewhere, have received the order for 
this plant, and it is hoped by the commencement of another session 
to have it installed. During the past two years or so, Messrs. 
Matthews & Yates have supplied some 60 or 70 fans for the 
ventilation of committee rooms, division lobbies, I. vatories, &c., 
and it is doubtless due to the satisfactory working of these fans, 
and the results obtained therefrom, that they have now been 
entrusted with the larger work of ventilating the Debating 
Chamber itself. 


Belliss Engine Contracts.—The following contracts 

have been placed with Mesers. Belliss & Morcom :— 
| Kilmarnock.—By Dick, Kerr & Co., Ltd., four engines for direct coupling to 

English Electrio Co., Ltd., dynamos. 

The English Process Co., Ltd., Birkenhead.—By Siemens Bros. & Co., Ltd., 
two engines for direct coupling to Siemens dynamos. 

Chesterfield. —By the British Westinghouse Co., one 580-н.р. engine for direct 
coupling to 400-kw. Westinghouse generator. 


Tramway Point Shifters.—The electrica] equipment 
department of Messrs, B. Dixon & Son, Ltd., of Leeds, has received 
ап order for a further eix point shifters for tbe Corporation tram- 
ways, and these are to be fitted at the most important junotions. 

' Messrs. Dixon's electrical equipment department has lately been 
started for the manufacture of every class of overhead gear. The 
department is fitted with the latest machinery. 


The Yacht “Erin.’—We learn that the A. B. P. 
Accumulator Co., Ltd., of Stockton-on-Tees, have just completed a 
second order for cella for Sir Thomas Lipton's yacht Erin. · 


The Paterson Water Softener.—The Paterson Engi- 
neering Co., Ltd., of Amberley House, W.C., has received the order 
from the British Westinghouse Co. for а Paterson combined feed- 
water softener and grease eliminator for the Northampton tramway 
power station. 


Manchester Association of Electrical Contractors. 
The first annual dinner of the Manchester branch of the National 
Electrical Contractors’ Association was held last week at the 
Mosley Hotel. The gathering was presided over by Mr. J. 
M'Dermott, president of the Manchester section. Mr. W. R. 
Rawlings, president of the National Association, in responding to 
the toast of The Association," referred to the progress which bad 
been made, and the possibilities of future development. Already 
about 500 contractors were connected with the Association, 200 of 
these being in London, and the remainder in different parte of the 
country. | 

Stolen Cable.—At the County of London Sessions last 
week, Hobert Tiffen, fitter, was sentenced to one month (second 
division) and Herbert Ellis, clerk, to 18 months’ hard labour, for 
stealing high-tension trunk mains, the property of Мевагв. Siemens 
Bros. & Co., intended for the New Cross electric trams. Alfred 
Toms, marine store dealer, of Old Street, who was already under- 
going another sentence for receiving other stolen cable, was ordered 
to be kept in penal servitude for three years for receiving cable 
stolen by Tiffen and Ellis. 


New Ате Lamp.— Messrs. Strubin & Jaye, of 61, Corn- 
hill, E.C., bave sent us particulars of the Economic” patent 
electric closed arc lamp which they ere introducing. This lamp ів 
intended to burn on any pressure between 80 and 150 volts, and at 
any current from 1:5 to 3 amperes; the candle-power is stated to 
be 350 with 3 amperes at 115 volte. It is 12 in. in height, and 
burns for 18 to 20 hours with one trimming, after which the top 
carbon can be used ав a bottom carbon. Further particulars can be 
obtained on application to the makers. 


Imports of Foreign Electrical Machinery and 
Apparatus.—The value of the foreign electrical machinery 
imported into this country during January last is returned at 
£46,937, ав compared with £49,375 in the preceding month and 
£62,137 in the first month of 1903. Of foreign electrical goods and 
apparatus, the importa last month reached a total of £74,674, which 
compares with only £52,777 in January а year ago. 


Municipal Contract Clauses at Hanchester.—It is 
announced tbat the British Westinghouse Co., of Trafford Park, 
have agreed to the insertion of the fair wages clause in all their 
municipal contracta, to join the Employers' Federation, and to abide 
by the working terms mutually agreed upon by the Federation and 
the representatives of the trades uvions, In an interview with а 
Press representative, Mr. Loud, the genera] manager of the com- 
pany, said that, up to now, the Westinghouse had been an inde- 
pendent or outside concern. We find, however," he went on, 
" that we have unwittingly transgressed some of the rales of the 
trade unions, and, in order to strangle criticism and avoid friction, 
we have decided to join this Federation and accept the conditions 
and rules which have been agreed to by the organised employers and 
the organised workers.” A Manchester paper says:—‘ The con- 
cession which the company has made is the final outcome of pro- 
longed negotiations between the company and the trade unions. 
When the works in Trafford Park were opened, the intention of 
the company was to manage them precisely as their works were 
then managed in Pittsburg, but there arcse very quickly a dispute 
on the question of overtime. In Pittsburg and all through the 
United States it was the custom to pay time and a half for all over- 
time, and this was what the Westinghouse Co. began to do at Trafford 
Park. Bat the trade unions in England have another rule. They 
require time and a quarter for the first two hours of overtime, time 
and a half for the second two hours, and double time for the third 
two hours. The trade unions pressed the Westinghouse Co. to adopt 
the English rule. The company tried to show the trade unions 
that the American method was the more advantageous for all con- 
cerned, but in the end the company yielded the point." 


Aluminium.— The Times says that in consequence of 
the great increase in the demand for aluminium the British 
Aluminium Co., Ltd., have again found it necessary to increase the 
capacity of output of their Foyers works by the erection of two 
additional series of aluminium furnáces. ' 


Book Notices.— Motoring Annual, and Molorists Year 
Book, 1904. London: Motoring Illustrated, 9, Arundel Street. 
This is a publication which should be interesting to all who are 
concerned with automobilism either industrially or as & hobby. 
The first 100 pages form & personal section of more or less eminent 
motorists. Particulars relating to the various clubs, some data 
respecting famous hill-climbing and other tests, а vocabulary of 
technical terms, types of motors, types of tires, and a directory of 
manufacturers are the main contenta. 

Directory of Electric Lighting and Electric Traction, 1904, by 
C. 8. Vesey Brown. London: Hazell, Watson & Viney, Ltd, 
10s. 6d. The work involved in the production of this directory —as 
indeed is the case with all similar publications respecting electrical 
supply and manufacturing—becomes greater every year. The new 
lighting and traction systems opened since the last edition have 
involved additions all through, so that the compiler has done well 
to eliminate certain extraneous information which can be found in 
gas directories. One can find out easily by a reference ts “ Vesey 
Brown's book ” the general information respecting the plant em- 
ployed, the financial returns, and the personnel of any lighting, 
power, tramway or railway system in the United Kingdom. . We 


note that the price has been increased from 6s. net to 10s. 6d. net. 


“Manual of Electrical Undertakings and Directory of Officials. 
1904," by Emile Garcke. Vol. viii. London: Mowbray House, 
W.C. Price 15s. net. , 

“ Les Cables Sous-Marine,” by A. Gay. Paris: Gauthier-Villars. 
2 fr. 50 c. 

"The Technology Review.” January, 1904. Boston, Mass.: 
Association of Class Secretaries. 35 c. 

" The Indicator Handbook.” Part I: Its construction and appli- 
cation, by C. N. Pickworth. Sscond edition. Manchester: Emmott 
and Co., Ltd. 3s. net. | 

“Simple Experiments in Static Electricity,” by P. G. Bull 
London: Percival Marshall & Co. 6d. net. 

* 'Transactions of the Institution of Civil Engineers of Ireland." 
68th session, to May, 1902. Dublin: The Institution. 


Bankruptcy Proceedings.—A receiving order has been 
made against 8. Н. and J. E. Thompson (Thompson Bros. & Co., 
electricians, Plymouth) on their own petition. | 


Dissolutions and Liquidations.—4A petition to wind 
up the McGuire Manufacturing Co., Ltd., has been presented by 
the Electric Equipment and Securities, Ltd., of Dashwood House, 
Е C., and 4t is to be heard on March 186. 

A meeting of the Electric Resistance and Heating Co. is to be 
held at Dashwood House, E.C., on March 25th, to hear an account 
of the winding-up from the liquidator, Mr. W. Chaplin. 

A meeting of creditors of Ferranti, Ltd., is to be held at Win- 
chester House, E.C., on Wednesday, March 2nd, at 2.30 p.m., when 
the committee of creditors will present its report. 

Mr, Justice Byrne, in the Companies’ Winding-up Court on Tues- 
day, on the petition of Mr. G. Skipworth, a jadgment creditor, 
made a compulsory order winding up the National Electric Trac- 
tion Co., Ltd. 

Ferro-bleach.—We have received from Mr. Wm. Tylar, 
of 41, High Street, Aston, Birmingham, a sample bottle of his Ferro- 
bleach, which is recommended as an excellent substitute for " soda 
ink,” when making alterations on blueprints. The Ferro-bleach 
does not run, and will not rot the paper. 


For Sale.—Offers are invited for the electrical engineer- 
ing business of Messrs. McAulay, Clark & McLaren, of Glasgow. 
See our advertisement pages to-day. 

The goodwill of the business carried on by the Stewart Electrical 
Syndicate is offered for sale. See our advertisement pages to-day. 
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Trade Announcements.—The firms of N. C. Woodfin, 
A. I. E. E., 13, Queen Square, Bristol, and J. W. Helps & Co., Old King 
Street, Broadmead, Bristol, have been amalgamated under the 
style of Helps, Woodfin & Co. The new firm will carry on business 
as electrical manufacturers and contractors, at the Excelsior Elec- 
trical Works, Old King Street, Broadmead, Bristol. Mr. Woodfin’s 
name will be recognised by our readers as that of a contributor of 
several practical articles to the ELEctTRicaL Review, and they can 
wish him nothing better at the moment than that the present 
ie will produce that extension of business which is its 
o 


A Smart Piece of Work.—As some of our readers 
are aware, a serious fire occurred recently at tbe Birley Colliery, 
near Sheffield, in consequence of which а 30-xw. generator and 
part of the electric lighting circuit were destroyed. At noon on 
Wednesday, January 27th, Messrs. Tasker, Sons & Co., Ltd., Angel 
Street, Sheffield, received the order to obtain and install a new 
generator and the necessary cable. Considerable difficulty waa 
experienced in finding in stock the generator and cable required, 
but finally the dynamo was found at Rugby, and the cable 20 miles 
southof London, and the whole was received at the colliery early on 
Friday morning. By 6 o'clock am. on Saturday the plant was 
running; and when it is mentioned that 500 yds. of 19/12 concen- 
tric cable—including the fixing of 300 yds. of this cable in the sbaft 
—was installed, the whole performance may justly be claimed as 
smart work as regards time. : 


New Arc Lamp Mechanism.—An exceedingly simple 
and ingenious device, suitable for D.C., A.C, open or jenclosed, or 
flame arc lamps, was shown to us recently by theinventor. We are 
at present unable to disclose the details, but we believe that the 
irreducible minimum has been attained in the number and cost of 
the working parts. Both carbons are above the arc, and magazines 
for automatic renewals can easily be fitted. 
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LIGHTING AND POWER NOTES. 


Acton.—The U. D. C. has sealed an agreement with the 
Metropolitan Electric Supply Co. for the supply of energy in bulk. 
Mr. W. H. Trentham, the Council's engineer, recommended that a 
clause should be inserted in the agreement to the effect that the 
carrying out of the agreement would be subject to the sanction for а 
loan being obtained from the L.G.B. 


Anglesey.—The C. C. on February 18th, unanimously 
decided to oppose the Bill promoted by the North Wales Power and 
Traction Co., on the ground that the Bill gives the company undue 
preference over local authorities. 


Barnstaple.—The E.L. Committee on the 15th inst., 
presented a statement showing the cost of the first year’s 
working, ending January 28th, of the E. L. undertaking. The 
expenditure amounted to £1,488, and the receipts were £2,164, 
leaving a gross profit of £676. From this have to be deducted 
charges for interest and redemption, depreciation, &c., which will 
probably leave a deficiency. 

It was recommended that the Committee consider the advisability 
of reducing the cost per unit to 5d. The amount received for 
energy sold for all purposes was £2,142. 


Barton Regis.—The R.D.C. on February 19th con- 
sidered the proposals of the Southern District Electricity Corpora- 
tion for E.L. powers. It wasstated that the Great Western Railway 
Oo. wight possibly introduce electricity into the district, but the 
clerk said they could not supply, as the Council possessed its own 
Order. The Southern Corporation had offered to take all liability 
and risk. The Council decided to withhold its consent. 


Blackpool.—Mr. C. Furness, the borough electrical 
engineer, proposes, in a report to the Electricity Committee, that в 
reduction be made in the price of energy for private lighting, from 
7d. and 2d. per unit, maximum demand, to 7d. and 1d. 


Brighton.—The Corporation has resolved to apply to 
. the L.G.B. for sanction to borrow £4,000 for the purpose of com- 
pleting the changing over of the supply to higher voltage. The 
resident engineer reported that only about one balf of the area had 
been changed over at present, and owing to the re-arrangement of 
the feeders which would be necessary in oonnection with the new 
switchboards for working in conjunction with the Southwick power 
scheme, it was essential that the remainder of the area should be 
changed over this spring. 


Cardiff.—The electrical engineer (Mr. Ellis) recently 
presented his estimate of реше and receipts for the year 
ending March 31st, 1905. e expenditure was put down at 
£22,882, compared with £16,386 estimated for the current year, and 
£11,271 actual expenditure in 1903. The receipts for next year 
were estimated to reach £37,750, leaviug & profit belance of £5,181. 
The Lighting Committee resolved that £3,000 be allocated to the 
relief of rates, and that £2,181 be placed to reserve. For thecur- 
rent year the amount allocated to relief of rates is £2,900. Mr. 
Ellis also presented a report showing that £38,000 would be required 
for extensions of cables and feeders, including work at the municipal 
buildings and law courts, and i$ was resolved that the L.G.B. be 
asked for borrowing powers to that amount. 


Ceylon.—Mr. A. S. Barnard, electrical engineer to the 
Government, has reported upon the lighting of Galle, and it is 
stated that the cost (about 75,000 rupees) of the scheme is too 
heavy to permit of the Council unde g the supply of electrical 
energy. | i . 

Chester.—At a meeting of the T.C. on 17th inst., it was 
asked to confirm a resolution at the previous meeting 
increasing the salary of the electrical engineer (Mr. Thursfield) to 
£550, rising by annual increments of £50 to £700. Letters of 
protest were received from the Chester Traders’ Association and 
Chester Ratepayers’ Association. The Council declined by 19 votes 
to 16 to confirm the increase of salary. | 


Crediton.—The U. D. C. has assented to Messrs. Christy 
Bros. and Middleton, of Chelmsford, who are applying for a prov. 
order to light the district, charging a maximum of 8d. per t for 
the first hour and 4d. afterwards. 


Dumfries.—The T.C. on 22nd inst. considered tenders 
from four companies who were willing to take the transfer of the 
burgh's prov. order for electric lighting, and resolved to submit the 
offers of Messrs. Crompton & Co., and the India-Rubber and Gutta- 
Percha Co., to Messrs. Buchan & Hogarth, Edinburgh, with a view 
to their advising the Council in its selection. 


Durham County.—The C.C. is making inquiries as to 
the views of the various local authorities on the suggestion to adopt 
a county scheme of electrical supply. Ata meeting of the Wear- 
dale D.C. it was pointed out that the district had a good water 
supply that might be utilised for generating purposes. 


Ealing.—The T. C., on the recommendation of its electrical 
engineer, bas resolved to install a new 750-Kw. set, to cope with 
next winter's load, at an estimated cost, with all accessories, of about 
£10,000. The contribution the electricity department to the 
district rates and taxes, resulting from the recent assessment, has 
been increased to £530. 


East Ham.—The U.D.C. has received from the L.G.B., 
sanction to borrow £14,430 for additional plant for the electric 
lighting works. 

Edmonton.—The U.D.C. on 28rd inst., agreed to pay 
Mr. B. Hammond, whose scheme for an electrical undertaking has 


been adopted, 5 per cent. on the estimated cost, which he has put at 


£44,000. He will not receive remuneration on any expenditure 
beyond that amount, should it be necessary. i 


Enniscorthy Asylum.—Tenders have been submitted for 
a scheme which is to make use of an existing water-mill to 
drive a generator for supplying electrical energy for lighting and 
power purposes. The energy will be transmitted a distance of 
14 miles to the Asylum, at a pressure of 600 volte, to a motor- 
generator, which can be driven by two 25-н.р. engines should the 
mill or overhead conductors fail from any unforeseen cause. A 
battery of accumulators will be installed as a stand-by, which will. 
act as an all-night supply. The laun and other machinery, 
taking about 20 H. P., will be operated by electric power instead of 
steam. The specifications were by Mr. Н. T. Harris, of Dublin. 


Exeter.—The installation for the electric lighting of the 
Cathedral was completed last week. It is the gift of Mr. Henry A. 
Willey, of Messrs. Willey & Co., Ltd., engineers, Exeter, and com- 
prises 14 pendants in the nave, 13 in the choir, and six in the Lady 
Chapel, each with seven lamps. 


Falmouth.—An agreement was recently entered into 
with Messrs. Crompton & Co. by the Т.О. for the electric lighting 
of the town, but the B. of T. objected to the contract, and insisted 
on a transfer. A form of transfer has been drawn up, but is not con- 
sidered by the Board to be satisfactory. — 


- Frome.—The L. G. B. has sanctioned the borrowing of 
& further sum of £8,500 for electrical purposes. P 


Germany.—An electric lighting works is to be estab- 
lished in the town of Nordbastedt (Holstein). 


Gorton.—The Electricity Committee of the T.C. has 
resolved to lease its prov. order for electric lighting to the Manchester 
Corporation. 


Halesowen.—The U.D.C. has entered into an agreement 
with the Empire Electrie Lighting Co. for the disposal to the 
company of its electric lighting order. The terms of the agreement 
are that the company undertakes within six months to construct an 
electric generating station within the district. It also undertakes 
to light the public lampa in the district at the same price charged 
by the gas companies, and to provide all the necessary columns, &.; 
further, to supply electricity for the lighting of the munici 
buildings at the rate of 5d. per unit, and to private consumers at 7d. 


per unit. At the end of 21 years the Council may purchase the 


undertaking as a going concern. 


Ham.—The Edmundson’s Electricity Corporation has 
declined to reduce the price for energy to private consumere, 
to 6d. and 3d. per unit, with a fiat rate of 5d., terms 
demanded by the U.D.C. in order to obtain its assent to the com- 
pany’s application for a prov. order. The Corporation will there- 
fore dispense with the Council's assent. 


Hanley.—The accounts for the past уеаг recently sub- 
mitted to the Corporation show a gross profit of £7,507, out of 


which £2,555 has been paid for interest, and £2,610 for sinking 
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fund and redemption charges, leaving a net profit of £2,443 for the 
year. It was resolved that £2,351 should be repaid to the district fund 
account, being the amount now standing there to the debit of the 
electric lighting revenue account, and that the sum of £195, includ- 
ing £109, balance from previous year, should be carried forward to the 
current year’s account, The chairman explained that the sinking 
{опа now stood at £15,858. 


Hebden Bridge.—The U. D.C. electricity works were 
opened on February 17th. About 7 miles of cables have been laid, 
and the storage battery of 260 cells is capable of supplying 
400 16-c.P. lamps for 10 hours. The scheme has cost from £7,090 to 
£8,000. 


Heckmondwike.—The U. D. C. has decided to adapt the 
public lamps in 19 streets to the electric light. 

Subject to the Co-operative Society taking the whole of its 
supply of energy from the Council, the price of energy will be 
reduced to 4d. per B.T. unit. | 


High Wycombe.— The T.C. has considered the question 
of purchasing the undertaking of the E. L. company, but has decided 
that it is not desirable to do во at the present time. 


Hornsey.—The B.C. has decided to hold an electrical 
exbibition in the Christchurch Schoolrooms from Tuesday, March 
1st, to Saturday, the 5th, inclusive. 


Hudderstield.—The Electricity Committee reports that 
the income for tbe year ended December 31st last amounted to 
£26,005, as against £23,159 in the previous year. The expenditure 
had been £12,627, as against £10,404. The gross surplus was £13,378, 
and the net balance, after paying capital and redemption charges, 
was £3,915, as against £2,945. It was recommended that the surplus 
should be transferred to the depreciation and contingencies account, 
which now amonnts to £11,853. 


Lancaster.— Messrs. F. H. Royce & Co., of Manchester, 


have installed the electrical plant for the new motor factory of 


Mesers. W. Atkinson & Sons. The fittings have been supplied by 
the Lancaster Electrical Supply Co. 


Launceston (Tasmania).—The new plant which is 
being installed by the City Council was described by the mayor at 


` the final meeting of the municipal year; it was stated that the four 
existing turbo-alternators are to be replaced by four three- 


phase generator sets, each of 400 k. P., which is three times the total 
power of the present niachines. The whole ef the new plant is 
being supplied by Kolben & Co., of Prague. For the supply of 
power for motors during the daytime, at least 1,000 н.р. out of the 
1,200 нр. will be available. The Council, on the advice of the city 
electrical engineer, has decided to greatly reduce the price for 
energy for power purposes, and the rental for motors supplied on 
hire. The reductions took effect from January Ist, since when all 
current in excess of 200 units (at 2d. per unit) has been 4d. per unit. 
Rental charges on motors were reduced at the same time from 30 to 
15 per cent. per annum. The Council intend to give users the full 
benefit of the low price which will be paid for the new motors. 
As an example, a 3-H.P. motor will be priced at £21, ара the 
quarterly rental will be 15s. 9d. 


Leeds,—The Lighting Committee of the Corporation has 
resolved to accede to the application of the Street Lighting Com- 
mittee for the supply of energy at 14d. per unit for street lighting 
only. It was stated that the average cost of generation amounted 
to 3d. per unit. ` 


Lichfield.—A number of the ratepayers have resolved to 
support the application of the Corporation to the B. of T., fora 
prov. order for electric lighting, amending the order granted in 
1901, and also extending the area of supply to the parishes of 
Whittington, Shenstone, Swinfen, Packington, Welford, Wall, 
Longdon, Fisherwick, King's Bromley, Farewell and others. 

The military authorities at Whittington Barracks have made 
application for a more sanitary disposal of the refuse, and in view 
of this it is suggested that a refuse destructor and electric lighting 
works should be combined. A memorial against the application 
has been sent to the B, of T. by another body of ratepayers. 


London.—BATTERSEA.— The Lighting Committee of the 
B.C. has decided to support а petition from the Incorporated 
Municipal Electrical Association asking the L.G.B. to take steps to 
authorise Borough Councils to contribute as members of the 
Association. 

BRMONDSET.— The district auditor bas taken exception to 
expenditure amounting to £1,780 incurred by the B.C. for wiring 
consumers’ premises. The charge was, however, covered by a sanc- 
tion under the Local Authorities (Expenses) Act, obtained from the 
L.G.B. during the audit. The matter has been referred to the 
Electric Light Committee for consideration and report. 

BouruwAREK.—On 19th inst. the L.G.B. inquiry into the applica- 
tion of the B.C. for а scheme providing that the expenses of the 
Newington electric lighting undertaking should be chargeable to the 
whole borough, was concluded. Strenuous opposition was offered 
by the parishes of Bt. George-the-Martyr and Southwark, the Bt. 
Saviour’s district, and a number of ratepayers. Supply was first 
given on September 8th, 1899, and since then the net deficiency on 
the undertaking was, according to the applicants, £3,941. 

LaMBETH.—At а concert attended by about 1,300 persons recently, 
the company’s electrical supply for lighting the building failed, and 
after the lapse of 12 minutes the rival company's supply was con- 
nected up. 

MARYLEBONE.—4À daily paper states that the B.C. has been asked 
to pay £2,600 for the attendance on the 33 days during which the 


arbitration proceedings lasted, to one of its electrical experts, in 
accordance with an agreement previously made with him. Some 
slight modification of the ternis was conceded. 7 

A committee of ratepayers, which was formed a few months ago 
has laid before the L.G.B. certain facts connected with the purchase 
of the Metropolitan Co.’s undertaking by the B.C., stating that if 
the Board should deem it proper, a measure should be introduced 
in Parliament to remedy certain apparent defects in municipal 
government. The Committee suggests that no contracta should be 
made or Bills promoted by municipalities involving a charge upon 
future years, unless a majority of two-thirds of the electors have 
signified their approva 

PoPLAR.—The Lighting Committee of the B.O. report that Mr. 
P. W. Hooper, the recently appointed borough electrical engineer, 
had stated that on the whole the plant and mains are in a satis'ac- 
tory state. The plant was run at some risk daring the last winter. 
Certain аррруоакова for energy were refused, and others were 
granted only upon condition that the supply was not taken for six 
weeks on either side of the shortest day in the year. It is, there- 
fore, necessary that consideration be at once given to the question, 
how to provide for next winter's demand. The engineer suggests 
that the two small sets should be replaced by two generators, each 
of 1,000 xw. capacity. The present plant would then be in- 
creased by 1,800 xw., and either of the two generators be 
available during next winter, the present boiler power being suffi- 
cient to drive one of the new engines, the other affording a very 
necessary reserve. The high tension alternating three-phase system 
is intended to be adopted in connection with the new machinery, 
and the scheme, as a whole, will involve a capital expenditure of 
£65,500, made up as follows:—generating station £20,000, mains 
and south district £25,500, north district £14,000, deck crossing sub- 
ways £6,000. For the present, however, it is only necessary to provide 
for the supply of the two generatore, with foundations, condensing 
plant and switch gear at an estimated cost of £16,000, and it isessen- 
tial that the two generators should be obtained as soon as possible. 
Tbe Committee further report that their attention has been directed to 
the case of Colwell and others v. St. Pancras B.C. It is suggested 
that authorities owning electric lighting undertakinga should com- 
bine and approach the B. of T. with a view to the abolition of the 
nuisance clause in the prov. orders authorising the undertakings, 
and that a clause should be substituted giving powers to undertakers 
to acquire property compulsorily. The Committee are in favour of 
such steps, and recommend that a petition upon the lines indicated 
be sent to the B. of T. А 

HaMMERSMITH.—The B.C. has refused а request by the Guardians 
tbat the electrical engineer be permitted to supervise the electrical 
installation at the new workhouse and infirmary buildings. 


Hacrnry.—The Finance Committee of the B.C. has submitted an 


estimate of £3,996 for distributing mains, and а recommendation 
that application be made to the L.C.C. for sanction to borrow that 
amount, | | 

Lynn.—On 16th inst. the L.G.B. held an inquiry into 
the application of the Corporation to borrow a farther £11,500 for 
E.L. purposes. 

Maidstone.—A sub-committee which was appointed to 
consider the lighting of additional streets recommended that a 


further 14 arc lamps and 13 Nernst lamps should be installed, at a 
total cost per annum of £224. This was adopted. 


Newcastle-on-Tyne.—The Corporation Watch Com- 


mittee has recommended the T.C. to have the whole of the Council 
schools in the city lit by electricity, from its tramways generating 
station. 


Prestwich.—The U.D.C. bas notificd its intention to 
transfer ite electric lighting order to the Salford Corporation. 


Shildon.—The U. D. C. has entered into an agreement 
with the Northern Counties Electric Supply Co. for the erection of 
an electricity works and a refuse destructor. 


Spain.— Authority has been given to the Marques de 
Bantilano to construct а  water-power plant on tbe River 
Manzanares, for supplying energy to the upper zone of Madrid, 
and for the laying down of a plant on the River Guadarrama for 
industrial purposes exclusively. 

Don Juan Bonz Alvares bas been granted authority to appropriate 
water from the Tajo River, in Almonacid de Zorita, for electric 
power purposes. 


Sydney (N.S.W.).—The district authority at Newtown 
has applied to the City Council for a supply of energy for lighting 
purposes, 

Torquay.—The T.C. has adopted the recommendation of 
its Electricity Committee to transfer the site for its eleotricity 
works to Upton Valley, and it is estimated that a saving of at 
least £3,000 will be effected, but new plans will be necessary. 
This was the site originally decided upon. 7 


Tottenham,—The U.D.C. has resolved not to procecd 
further with the electric lighting scheme submitted recently. 


Watford.—The U.D.C. last week adopted the recom- 
mendation of its E.L. Committee to drop negotiations with the 
North Metropolitan Electric Supply Co., who were asked to make 
an offer for the undertaking. The Council further decided to apply 
to the L.G.B. for sanction to borrow £26,000 for e ing the 
plant, £10,000 to be laid out this year. It is stated that Major 
Cardew will be asked to advise the Council, as to its new scheme, 
at the forthcoming L.G.B. inquiry, 
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. Walthamstow.—Several consumers having complained 
that unsuitable lamps had been sold to them, the U.D.C. has inti- 
mated that incandescent lamps of good quality and suitable for the 

ressure of supply available in the district, may he obtained at the 

unicipal Electricity Works at the following prices :—8 and 16-c.P. 
lamps 1s. each; 32-с.р. lamps 1s. 3d. The National Boiler and 
General Insurance Co., Ltd., has offered to insure for £10,195, the 
gas engines, dynamos, switchboards, boosters, balancers, motors, gas 
piant, and motors on consumers’ premises against breakdown, &c. 

e annual premium would be £268. It was resolved to obtain 
quotations from three other insurance companies. The electrical 
engineer reported that the incandescent electric lighting posts are 
fitted with two 16-0. . glow lamps which consume 128 of a unit per 


hour. The average number of lighting hours in one year is 3,631. | 


The consump@on of the two lamps is therefore 464 units per annum, 
which at 3d. per unit is equivalent to £5 168, per annum. The 
charge of 3d. per unit includes the cost of energy, repairs and main- 
tenance of the street lighting mains, also the interest and sinking 
fund charges on the cables, lamp brackets, and other apparatus in- 
stalled in the posts. It was resolved to ask the electrical engineer 
and the lighting foreman to report on the cost of incandescent, 
electric and gas lamps. It was decided to lay cables on the Forest 
Estate, and to apply to the L.G.B. to sanction a loan for £6,054, 
the estimated cost of the work. The L.G.B. bas sanctioned a loan 
of £1,091 for lamp columns for electric lighting. 


Willesden.—At a recent U.D.C. meeting the solicitor 
reported that the sale of the eleotricity works had been completed, and 
the sum of £8,633 8s. 2d. had been paid in connection therewith. The 
balance secured to the Council by mortgages was in respect to the 
site, £2,458 7s. 8d., repayable in 55 half-yearly instalments; and in 
respect to the buildings, machinery, £c., £61,556 16s, 3d., repayable 
by 48 half-yearly instalments. - 5 


— 


TRAMWAY AND RAILWAY NOTES. 


Adelaide (S. Australia).— The option granted to Mr. 
F. Н. Snow in connection with а system of electrical tramways for 
Adelaide and suburbs expired on December 31st. Should this 
scheme not be carried out, it is probable that the existing horse 
car companies, or some of them, will amalgamate, with the view of 
introducing electricity. 


Burnley.—A new 400 н.р, set commenced running last 
week; this additional machinery was rendered necessary through 
£he opening of another branch of the tramway system. 


Cape Town.—The receipts of the Cape Electrical Tram- 
тэа га Elizabeth) for January amount to £4,553, and expenses 


Dunedin (N.Z.).—The official opening of the first section 
of the municipal electric tramways took place on December 18th. 
It is expected that the entire system will be in operation within six 
months; the contract has been carried out by Noyes Bros., of Mel- 
bourne and Sydney, as agents for the Westinghouse Co. 


Germany.—The Saxon Wagon Works Co., of Werdau, 
have just completed an electrical railway carriage for use on the 
branch line of the Baxon State Railway between Dresden and 
Cossebande. It will replace a train, has accommodation for 98 

rs, and is propelled by means of energy furnished from a 
battery of accumulators carried on the vehicle itself. 


Walifax.—On the 18th inst. the Tramways and Elec- 
tricity Committee inspected the Central Tramways depót at 
Skircout New Road, which has been extended at a cost of £12,000. 
Subsequently a new Corliss engine of 1,200— 1,500 т.н.Р., con- 
structed by Pollit & Wigzell, ‘and coupled to an E.C.C. generator 
" available for either lighting or traction work, was started by 
Alderman Hey, who later entertained the company to light refresh- 
ments at the Town Hall. | 


Hove.—The Arbitrator appointed to assess the value of 
thé portions of the Brighton and Shoreham tramways in Hove and 
Portslade, which the local authorities have the right to purchase 
from the B.E.T. Co., has fixed the price at £3,538 for Hove, and 
£4,762 for Portslade, with costs to the B.E.T. Co., exclusive of the 
sums spent iu converting the lines to electric traction. Hove T.C. 
offered only £1,122, and Portslade U.D.C. £462. 


Japan.—A financial daily says that a scheme to con- 
struct an electric railway between Kyoto and Otsu has been 


approved, and a syndicate has been formed in the United States 


to carry the,enterprise through. The length of the road is about 
30 miles. | 

London.—L.C.C.—The question ав to the actual receipta 
of the new electric tramways in the south-west of London was 
raised at the meeting on Tuesday by Sir Henry Bliss. In reply, 
Mr. J. W. Benn stated that the average revenue had amounted to 
12°21d. per car-mile, and that the Council had therefore exceeded 
the estimated receipts, although exceptional difficulties had been 
. experienced during the year. That figure compared with 10 61d. 
per car-mile with horse traction on the London Tramway Co.'s 
system, and 10:30d. on the South London system. 

The Highways Committee reminded the Council of the accept- 
ance in May, 1902, of the tender of Messrs. Siemens Bros. & Co. at 
£31,748 for the supply and laying of the high-pressure cables 


required in connection with the reconstruction of the tramways. А 
considerable quantity of the cable had already been laid, buf the 
remainder could only be brought into use when the Greenwich 
power station has been opened. In these circumstances the con- 
tractors had asked for some payment to be made on account of the 
cables already laid, and, as the request appeared to be reasonable, 
the Council decided to comply with it. 

It was decided to adopt the conduit system for the tramways іп 
Goswell Road on reconstruction as double lines. The estimated 
cost of the roadwork in connection with the doubling amounts to 
£6,600. 

It was stated in the House of Commons the other night, on behalf 
of the L.C.O., that the total value of all contracta let by the L.C.C. 
for tramway works is about £2,000,000, of which amount £150,000, 
or 73 per cent., represents foreign work. The Council began by 
restricting the tenders for this work to British firms; but, owing to 
the limited number of tenders and the high prices, iv adopted open 
competition, and, as the result, all materials are now being obtained 
in this country, and at much lower prices. Altogether, the Council 
estimates that it has saved in rails alone about £40,000 by its 
pelicy of open oompetition. No contracts have been sent to 
Germany. 


Perth.—On 17th inst. a meeting of the special Tramway 
Reconstruction Committee of the T.C. was held for the purpose of 
hearing the report by Mesers. Kincaid, Waller, Manville & Dawson, 
London, the oonsulting engineers, who estimated the cost of 
reconstruction at £46,000. There has to be added to this £21,800, 
the price already paid for the tramways, and the total, including 
engineers’ fees and | Parliamentary expenses, will amount to about 
£70,000. The engineers recommended that the line should be 
extended on the north side of the city to Dankeld Road, which will 
involve a cost of £4,500. Among the other recommendations is the 
laying of heavier rails, and the acquisition of 12 double ech ears. 
The reconstruction scheme (including the extensions at the power 
station) and the purchase of the tramways will, in the end, involve 
an expenditure ditogether of nearly £100,000. The report is to be 
considered at a special meeting of the Council. 


Rowley.—At the meeting of the U.D.C. on Monday, the 
Tramways Committee reported that a sub-committee had met the 
representatives of the Birmingham and Midland Tramways Co., and 
recommended that the tenders of the company for the construction 
of the tramways and also for the providing of the parts of the elec- 
trical equipment be accepted. They further recommended that a 
loan of £27,680 be raised to cover the cost. | 


. Stockport.—The result of the year's working of the 
electric tramways is said to have been better than was anticipated. 
The borough treasurer estimates that the deficit of £563 will be 
cleared off, that all capital charges will be met out of revenue, and 
that a small surplus will remain. The general expectation was that 


there would be a loss, requiring a rate in aid. There was a loss of 


£800 on the first year's working. 


Sunderland.— The estimate for the year ending March 
91st next, was submitted to the meeting of the Tramways Committee 
on the 18th inst., and approved. It shows ап estimated income of 
£63,061; for the previous year the income was £59,930. The 
estimated expenditure is £35,240 13s. 5d. This gives a gross 
profit of £27,820, which it is proposed to dispose of in the main as 
follows:—Compensation reserve fund, £500; interest, £8,670; 
depreciation, renewal, and sinking funds, £13,690; leaving a net 
profit of £4,766, as against £5,000 for the previous year, 


Wolverhampton.—In regard to the recurrence of a live 
stud, mentioned in our last issue, a Wolverhampton correspondent 
writes :—For the first time since the Lorain surface contact system 
of electric traction has been put down, it had on Wednesday in last 
week to cope with a severe snowstorm, and it must be frankly 
admitted that it successfully survived the ordeal. Something of the 
nature of a mild sensation, however, occurred during the morning. 
A flock of sheep was being driven through Chapel Ash, when one of 
the animals trod upon one of the contact boxes, and it immediately 
fell to the ground dead. . An inquisitive dog went to see what was 
the matter with the sheep, and it is supposed that it also put its feet 
upon the same box, and it met with the same fate. A few 
minutes later a baker's cart travelled over the same spot, and when 
the horse reached the box it was brought to its knees and began 
to quiver as if shocked. A number of persons who had witnessed 
the occurrence went to the assistance of the animal, which was 
goon got on its feet, and was led away more frightened than hurt. 


"The sheep and dog, however, were dead. It is supposed tbat the 


box on which the sheep and dog stepped was in a “live” con- 
dition af the time. It should be added that no accident has 
happened which could be attributed ito the existence of а live“ 
box since the death of а horse belenging to Mr. Gibbons, a car 
proprietor, many months ago, for which compensation was paid. 
One witness of the occurrence last week stated that a piece of wire 
had fallen across the contact box, and that when the car passed over . 
it there was a loud report, and also that the conductor of the car 
picked up the wire and took it away. Immediately afterwards the 
avimals passed over the spot with the result indicated above. 


TELEGRAPH AND TELEPHONE NOTES. 


The Telegraph Department.—An “account showing 
the gross amount received and expended on account of the tele- 
graph service during the year ended March 31et, 1903, and the 
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balance of expenditure over receipts" has boen issued as a Parlia- 
mentary paper. The gross amount received by the Post Office in 
respect of telegrams, private wire rentals, special wire rentals, and 
so forth was £4,190,813 168, 61d. If there are then deducted (says 
the Times) the amount paid to the cable companies and moneys 
refunded to the public, а balance of £3,631,745 6s. 41d. remains. 
The value of telegraph services performed for the other public 
departments without remuneration is put down at £92,121. The 
balance of expenditure over receipts equals £601,711 8s. 21d. 


Telegraphic Interruptions and Repairs :— 


CABLES, REPAIRED, 


Dominica-Martinique eo ee eo ee ee May 5, 1908 ee oe 
Bt. Lucis-Martiniq eae ee ee ee ee May 1903 ee ee 
T'rinidad-Demerara No. | NES v. эз ә =» 1901 .. T 


Mole St. Nicolas -Port-au-Prince ee ee ee Deo. 16, 1908 ee ee 
Pinheiro е ee ee eo oe Aug. 18, 1903 ce ee 
New York-Ha ee ee ee eo ee April 18, 1908 ee ee 
Anjer-Kalian ee ee ee ee ee Aug. 2, 1902 ee ee 
Re Issa (Yomen)-Camaran ss ee Oct, 22,1902 .. "T 
Tourane-Amoy .. өө ee sé . Nov. 10, 1903 .. eo 
Tarifa-Tangier .. Jan. 18,1904 .. oe 
Oran-Tangier  .. ‚ Feb.3,1004  .. 
agasaki-Viadivostook ee ee ee Feb. 16, 1904 .. 
Port Arthur-Chefu eo ее ee ee ee 
LANDLINES, 
Seoul-Masampo .. sé T . Feb. 18, 1904 .. T 
Beoul-Gensau oe ee ee ee Feb. 13, 1904 ee . 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aston Manor.—March 14th. Water-tube’ boilers, super- 
heater, and stoker. See “Official Notices to-day. 


Austria.— March 20th. The Municipal Authorities of 


Rets are inviting tenders until March 20th for the establishment of 


a central electric lighting station in the town. 


Belfast.—March 11th. Motors, cables, conduits, piping, 
ia &c., for the Electric Department. See Official Notices 
o-day. 

Bermondsey.—March 1st. Wiring of buildings, &c., at 
the generating station. See Official Notices February 19th. 


Blackburn.—February 29th. Stores for the Electricity 
and Tramways Department. See Official Notices” February 12th. 


Canary Islands. — March 231d. Electric tramway 
between Ban Cristobal de 1а Laguna and Tacoronte (Canaries). See 
this column for February 19th. 

Chili.—June 28th. Electric lighting of the city of 
а Arenas (Straits of Magellan). See this column for February 

Cambuslang.— February 29th. Tenders are invited for 
engines, dynamos, switchboard, and lamps, main and distributing 
cables, and other works necessary to provide a complete system 


of electrical supply within the special lighting district. See 
“ Official Notices" February 12th. 


Cape Town. — Arc lamps for the Exhibition. бее 
“О са! Notices" February 19th. 


- Edinburgh.—March 14th. Arc 

frames and covers, for one year. 
Finchley.—March 12th, 

‘Official Notices to-day. 


Gainsborough.—March 16th. Telephones and fire 
alarms for the U.D.C. See “Official Notices" February 19th. 

Gravesend.—March 12th. Stores, &c., for the Elec- 
tricity Department. See Official Notices " to-day. 

Hornsey.—February 29th. Stores and cables for the 
electricity works. See Official Notices February 12th. 


Mford.—March 8th. Stores for the Electricity Depart- 
ment. See Official Notices to-day. 


IIford.— March 22d. One 1,000-Kw. steam dynamo, 
switchboard work, condensing plant, water purifying plant, pipe 
work, cables, &c. See Official Notices " to-day. 

Kilmarnock. — February 29th. Pipework, lampe, 
feeders, switch-pillars, meters, &c, See “Official Notices" l'eb- 
ruary 12th. 

Loughborougli.— March 12th. Dryback boilers, con- 
denser, and battery for the electricity works. Вее Official 
Notices" to-dav. 

Manchester.—March 1st. The Manchester Dock and 
Warebouse Extension Co. wants tenders for 25 electric hoists and 
10 electric fixed cranes. See Official Notices ” January 29th. 

Manchester.—March 7th. Stores for the Tramway 
Department. Вее Official Notices” to-day. — 

May-Oatway Installations.—Wiring premises on this 
system at Greenock. Вее "Official; Notices to-day. 


eo 


lamp carbons, box 
See Official Notices to-day. 


Free wiring proposals. See 


Metropolitan Asylums Board. March 8th. Tenders 
are invited for fire alarm and telephone installations at Caterham. 
See “ Official Notices February 19th. 


St. Annes-on-the-Sea.—February 27th. Steam dynamo. 
Бев Official Notices February 12th. 


Salford.—February 29th. Stores, &c., for the Elec- 
tricity Department. See “ Official Notices February 19th. 


Snowdon.—February 29tb. 14 miles of 86 in. diameter 
steel piping for the Portmadoc and North Wales Co.'s power station. 
See Official Notices” February 12th. 


South Shields,—March 12th. The Corporàtion invites 
offers for the lease of certain tramways. See Official Notices 
January 15th. 


Spain.—March 20th. Tenders are being invited by the 
Spanish Ministry of Post and Telegrapbs for the concession for the 
establishment and working, during a period of 20 years, of a telephone 
exohange in the town of Figueras. Tenders are to be sent to La 
Direccion General de Correos y Telegrafos, Carretas, 10, Madrid, 
whence particulars may be obtained. 


Spain.—March 21st. Electric tramways in the town of 
Seville. See this column for February 19th. 


Spain.—March 28tb. Tenders for the lighting of the 
town of Plasencia. 


Stepney.—March 14th. 1, OOO-KW. steam tarbine- 
driven double current generator, Babcock boilers, economisers 
induced dranght, piping, &c. See Official Notices” to-day. 


Stourbridge.—February 26th. Engines and dynamos, 
boiler, booster, crane and battery, for the U.D.C. See Official 
Notices " February 12th. 


Sunderland.—February 26th. Crane and battery. ‚бее 
“ Official Notices January 29th. 


Wallasey.—March 16th. A.C. transformers for two 
years. Bee "Official Notices " to-day. 


Weymouth.—March 7th. Lighting tbe Corporation's 
generating station, and supply of meters. See “Official Notices 
February 19th. 


Wimbledon.—March 18th. Stores for the Electricity 
Department. See “ Official Notices” February 19th. 


Wrexham.— March 12th. Stores for the Electricity 
Department. See Official Notices” February 19th. 


OLOSED. 


Battersea.—The B.C. has accepted the tender of Mesars. 
C. A. Parsons & Co. for a 750-Kw. steam turbine dynamo at the 
central electric generating station for £4,890. 


Bradford.—The Corporation has placed an order with 
the British Westinghouse Co. for a 1,000-kw. direct-current k. r. 
generator, together with field rheostat and other auxiliary apparatus. 
The generator will be vertically-divided, and will run normally at 
550 volte, 85 r.p m. This is a repeat order, and the machine will be 
exactly similar to the generators already supplied to the Curpora- 
tion by the same company. 


Brush Car Contracts.—The Brush Electrical Engi- 
neering Co. has secured the following contracte :— 


J.G. White & Co. (for Aberdeen Suburban Tramways).—Six double-deck cars 
with single trucks. 

Manchester Corporation. - Teu pairs bogie trucks for electric tramoars. 

Gravesend and Northtlect Tramways Co.—T wo ‘‘ one-man control '' cars com- 
plete with trucks and electrical equipment. 

Canvey Island Tramways.—The contract for power- 
house equipment, six cars, motors and trucks and overhead equip- 
ment at £14,250, has been placed with Messrs. Bruce Peebles & Co., 
Ltd. 


Cardiff.— The tender of Messrs. Siemens for a new engine 
and generator of 500- H.. at £3,390 has been accepted by the 
Electrical Committee. 


Croydon.— The Council has accepted the tender of 
Messrs. Dorman, Long & Co., of Middlesbrough, for the finished 
steel work for the extension of the power station. 

Enniscorthy Asylum.—(ut of 73 tenders submitted to 
the board for installing plant for lighting and power purposes (Mr. 


H. l'. Harris, Dublin, consulting engineer), the following have been 
accepted :— 


Messrs. Thos. Parker, Ltd. (Generator, motor-generator, с, 4599 


British Westinghouse Co. Motor and motor pumps .. 25 347 
The Pfluger Accumulator Works.— Accuniulators AF 248 
Messrs. Porte & Co., Dublin.—Switchboards  .. oe es 156 
Wiring, Хз... ee es ee ees ee . ee ee 753 
B. I. & Helsby Cablos Co.—Overhcad wires and steel poles .. 636 

£2,754 
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Glasgow.—The Т.С. has accepted the offer of the 
Electrical Co., Ltd., for six motor-generators, to be | ut down in 
257 b other of the sub-stations connected with the department, at 


Heck mondwike.— The U. D. C. has accepted the tender 
of the Brush Electrical Co. for the supply of motors on hire. 


Kingston-on-Thames.—' The Guardians have accepted 
the tender of Messrs. Chas. Oldridge & Sons, Kingston, at £2,074 
for installing the electric light in the Infirmary. ` 


London.—The London County Council, on Tuesday. 
again adjourned tke question of accepting a tender for 
the conversion of the Brixton—Streatham cable line to electric 
traction. The list of tenders appeared in this journal a week ago. 
At the same meeting the following contracts were settled :— 


l.—-BoiLkR FEED Buses ron GREENWICH PowER STATION. 


J.C. Lyell & Co., London (incomplete) £8,030 
Lowmoor Iron Co, Bradford i > . . 3,410 
C. A. Musker, Ltd , Liverpool s. . 5 8,845 
J. G. Moore, Hart'epoo! es 8,550 


Jobn Cochrane & Co., Glasgow (accepted) 8,618 „ 
Bever. Dorling & Co., Bradford .. z% .. 3,658 £ 
Phoenix Dynamo Co., Bradford .. ee .. 8,710 to 8,876 
Broce Peebles & Co., Edinburgh .. а .. 8.751 
Campbell Gas Engine Co., Hali'ax 22 . 3, 751 and 4.405 
Blake & Knowles Steam Pump Works, London 8,936 to 5,171 


Frank Pearn ^ Co., Manchester .. ss . . 83,927 

Johnson & Phillips, London.. T ЮЕ .. 3,977 to 4,125 

Lancashire Dynamo and Motor Co. .. 4,157 to 4,978 
unter & Epngli-h, London. a as .. 4,174 

British Westinghouse Co. Fe а .. 4.255 to 5,792 

Andrew Barclay, Sons & Co., Kilmarnock „ 4,357 and 4,488 

Pratchitt Bros., Carlisle. s „ 4,860 

Briti-h The mson-Houston Co. s es .. 4,458 and 4,456 

Goodfellow Enginee'ing Со. . is . . 4,469 

Coalbrookdale Iron Co., Shropshire bs . 4,580 

Mirrlees, Watscn & Co., Glasgow .. oe = 4,634 and 4,744 

W. H. Bailey & Co., Salford.. ve oe ee 4,731 and 4,887 

Ernest Scott & Mountain, 148. .. |.. °.. 4.788 and 5,088 

Arthur Koppel, London 5% 955 a . 5,018 

Henry Berry & Co., Leeds .. Ps. 5 5,022 

Worth, McKenzie & Co., Stockton-on-Tees 5,156 

Worthington Pump Co., London .. is 5,161 

R. W. Blackwell & Co., Eondon  .. Ee . . 5, 312 to 5,470 

Rhodes Electrical Manufacturing Co., London.. 6.580 

Crow, Harvey & Co., Glasgow se ©; .. 6,6°0 and 6,980 

Electrical Mining Co., Derb vs T .. 6,691 

Baker's Patent Appliances Go., Bcarborough .. 6,734 

Mather & Platt, Ltd., Manchester. is . . 8,483 


2.— FUEL EcoNoxisERS Fon GREENWICH STATION, 


James Carter & Sons, Stalybridee (not to specification) £2,518 8 
Arthur Los cock, Ltd., Shrewsbury id ve .. 8,060 8 
E. Green & Воп, Ltd., Wakefield (accepted) .. 8,071 6 
The Clay Cross Co., Chesterfield .. 24 ss .. 8,150 15 
Goodbrand & Co., Stalybridge А e ss . . 3,164 14 


8.—RaiLway TURNTABLES FOR GREENWICH STATION. 


Graham, Morton & Co., Leeds (not to specification) .. £721 0 
The Patent Shaft & Axletree Co., Wednesbury.. . 7091 0 
Ransomes & Rapier, Ltd., London (accepted) vis 805 0 
Cowans, Sheldon & Co., Ltd., Carlisle is T 808 10 
Hurst, Nelson & Co., Ltd., Motherwell. is .. о 0 
Dick, Kerr & Co., Ltd., London  .. T "s 35 854 0 
Isca Foundry Co., Newport, Mon. .. we m us 857 10 
Heenan & Froude, Ltd., Worcester T ue .. 35 0 
T. Larmuth & Co., Salford. sis T ve ee 910 0 
Alex. Penney & Co., Salford .. is e i .. 910 0 
J. Hitchen & Son. Halifax ., is E s ,. 1,018 10 
J. & F. Howard, Bedford T M T: Ya .. 1,050 0 
The Whessoe Foundry Co., Ltd., Darlington. .. 1,050 0 
The Coalbrookdale Co., Ltd., Shropshire.. $a .. 1,239 0 
R. Hudson, Leeds c V >> E T So 1253 0 

do. is АА - а "T .. 1,993 0 
J. Musgrave & Sons, Ltd., Bolton .. s ЬУ .. 9,149 0 


js 
4.—Winixc DEPTFORD Fire STATION. 


F. Hodgson & Co. (accepted) .. га e si .. £185 17 
Alliance Electrical Co. .. - P ae die . . 198 7 
A. H. Marshall & co. T s е T . 210 0 
Duncan, Watson & Co. .. «s ie “> ac ee 226 0 
L. Sunderland & Co. ee ae „ es ee ee 238 0 
F. J. Coleby & Co. es à A is a .. 984 10 
Oliver, Clarke & Co. x se ar ii еа eo 240 0 
Tyler & Duncan .. 2: i bx re: NS . 940 0 

. H. Johnson ee eo ee 5 xU ee ee 251 19 
Drake & Gorham, Ltd. .. Ке ©» se ә .. 25410 
Laing, Wharton & Cunnington xA ex S. .. 361 9 
Barlow & Young .. M ЭЕ i ЯУ "^ .. 20 0 
National Electric Construction Co... em se .. A 298 19 

5.—WikiNo Ор Kesr Rob Firk Station. 

F. Hodgson & Co. (accepted) .. 2s c Vs . . £157 0 
Alliance Electrical Co. .. "T ET is m .. 181 0 
Duncan, Watson & Co. .. р e M x ee 202 0 
А. H. Marshall & Со. .. 23 is es ss . 206 0 
W. H. Johnson 9 Р - à T .. 211 0 
L. Sunderland & Co. ops ae ee ee . . е 223 0 
Tyler & Duncan .. T ae - "s $a . . 225 0 
F. J. Coleby & Co. s m ВЕ x ix .. 227 0 
Oliver, Clarke & Co. xd us г ә A: .. 239 0 
Laing, Wharton & Cunnington «s че е? .. 10 0 
Drake & Gorham, Ltd. .. T i E ia .. 241 0 
Barlow & Young e Са ds 26 са .. 260 0 
National Electric Construction Co... » "m . 278 0 


Preston.— The Tramways Committee on February 18th 
accepted the tender of Messrs. Dick, Kerr & Co., Ltd., for steam 
and feed piping at 2891. 


contemporary is notbing if not up to date. 


FORTHCOMING EVENTS. 


Friday, February 26th.—At 5 p.m. Physical Society, “A New Dilatometer,” 
by Mr. Borniksen; “ А Quartz-thread Vertical Foroe Magneto- 
graph," bv Dr. W. Watson; On Stre ses in a Magneto-statio 
Field," by Mr. G. W. Walker; “ Воте Hints on the Preparation ot 
Diagrams,” by Dr. W. Watson. 

At 7.80 pm. North-East Coast Institution of Engineers and Ship- 
builders. Meeting at Newcastle. ‘ Technical Educatior, with 
Special Reference to the Admiral'y System," by Mr. B. C. Laws, 
Discussion, &o., on previous papers. 

At 8 p.m. Institution of Civil Engineers (Students). ‘‘ Boiler-house 
Design," by Mr. L. G. Crawford. 

At 9.0 p.m. Royal Institution. Mr. Alexander Siemens on New 
Developments in Eleotrio Railways.“ 

Institution of Electrical Engineers (Manchester). Annoual dinner. 

Northampton Institute, Clerkenwell. Distribution of prizes^ by; Lord 
Kelvín, and Conversazione. А 

At 8 p.m. Electro-Harmonic Восісіу. (Ladies' Night.) 

Baturday, February 27th.—At В p.m. Royal Institution. Lord Rayleigh, F. R. S., 
on “The Life and Work of Stokes.” (Lecture II.) 

Association of Engineers-in-Charge. Concert and dance. 

At 6.80 p.m. Northampton Institute. Annual Conversazione. 

Tuesday, March 1st.—At 730 p.m. Institution of Electrical Engineera (Man- 
chester). Mr. H. L. Kirker on Тһе Mersey Railway--Multiple 
Control System.“ | 

At 8 p.m.—National Electrical Manufacturers’ Association, Annual 
meeting at the Hotel Cecil. 

Wednesday, March 2nd.—At 780 p.m. Institution of Electrical Engineers 
(Studente). ‘The Determination of the Correct Proportion of Con- 
densing Plant in a Central Station," by Mr. P. V. Hunter, 

At5p.m. Royal Institution. Prof. H. L. Callendar, F. R. S., оп“ Elec- 
trical Methods of Measuring Temperature." (Lecture II.) Я 

Thursday, March 8rd.— At 8 p.m. Civil and Mechanical Engineers’ Society. 
“Dynamo and Motor Testing," by Prof. C. F. Smith. 

At830 p.n. Röntgen Society. Presidential address —* Some Labora- 
tory Notes of the past Six Months.” 

Friday, March ith.—At 8p m. Junior Institution of Engineers. Bome Prac- 
tical Notes on Electrio Storage Batteries, by Mr. G. C. Allingham. 

Saturday, March bth.—At 9.80 a.m. Institution of Electrical Engineers 
(Students Visit to Messrs. Sir J. I. Thornycroft & Co.'s works, 
Chiswick. : 

At 8 p.m. Royal Institution. Lord Rayleigh on “The Life and Work 
of Stokes.“ (Lecture III.) 

At 7.30 p.m. Glasgow Technical College Scientific Society. British 
Competition and Manulacture,’’ by Mr. M. Pickstone. 


NOTES. 


Electro-Harmonie Society.—To-night is a Ladies 
Night at the Blectro-Harmonic, and a large muster is expected. 
Lord Claud Hamilton, the chairman of the Great Eastern Railway, 
who has had to think much about electrification questions of late, 
and may have to think much more in the near fature, notwith- 
standing his temporary expedient of longer platforms and longer 
trains, is expected to be in the chair. The programme announces 
songs by Mrs. Helen Trust and Mr. Robert Hilton, instrumental 
music by Mr. A. E. Izard (piano), Mr. T. E. Gatehouse (violin) and 
Mr. B. C. doodhead ('cello), and an orchestra. . The miscellaneous 
items include character sketches from Dickens by Mr. Ernest Cherry, 
humorous sketches by Mr. Ulph Smith, and humorous imitations 
by Mr. J. M. Campbell. This is the last Ladies’ Night of the 
season. 


Magnetism and Phosphorescence.—M. Gutton, in com- 
munications to the Academy of Sciences, Paris (see Comptes Rendus, 
February 8th), has shown that the lines of force of a non-uniform 
magnetic field enhance the brightness of phosphorescent sulphide 
of calcium. Moreover, thé magnetic effect produced by convection 
currents of electricity acts in a similar way on the sulphide. 


Electricity in Mines.—In reply to a question by Mr. 
Markham, with regard to which no oral answer was required as to. 
whether the Home Secretary would give any opportunity to the 
House of Commons to discuss the departmental recommendations of 
the Electricity in Mines Committee’s report, Mr. Akers Douglas 
bas placed an answer on the minutes to the effect that he sees no 
reason for departing from ordinary Parliamentary procedme in the 
matter. He says he appointed the Committee to advise him on the 
subject of the use of electricity in mines for the purpose of his 
duty under the Mines Regulation Acts; and it would be open to any 
hon. member to discuss on the Home Office vote the action which he 
might take on the recommendations made by the Committee. 


“ Everyday Electricity.“ Our spirited young monthly 
In the March issue, 
which appeared a week ago, the electrification of the North- 
Eastern Railway is briefly described, and there are a number of 
short articles in popular language on electric lighting, cooking and 
heating, and the care of electrical apparatus, in addition to the 
usual notes and comments. The special feature of the issue, how- 
ever, is an electromobile supplement dealing with the Crystal 
Palace exhibits, and various matters relating to the main subject. 

Altogether, the issue reflects credit upon its authors and editors. | 


The McMillan Memorial Fund.—A notice has been 
issued by the president, Mr. Robert Kaye Gray, to members, asso- 
ciate members, associates and students of the Institution of Elec- 
trical Engineers, asking them to forward subscriptions to the 
McMillan Memorial Fund. We are sure that the support which 
has been asked for will be ungrudgingly given, 


(Continued, on page 347.) 
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WESTINGHOUSE GAS!ENGINES. 


Амоха the first to realise the ‘enormous advantage of 
utilising inflammable 
cylinder of the engine, instead of under the boilers, 
was Mr. George Westinghouse. Extensive investigations 
and experiments were conducted by him and his assis- 
tants, with the result that a type of gas engine, widely 
different from any types at that time prevalent, was 
developed and put on the market a number of years ago.“ 

A characteristic of the original design, retained in the 
engine at the present day, that makes close regulation 
possible, is the controlling of the charge of explosive mixture 
according to the load, so that a constant series of explosions 
without intermission is obtained. In the usual method 
known as the hit-and-miss system, the explosion is 
omitted at every few cycles, according to the load on the 
engine; thus the speed varies continually between the maxi- 
mum and minimum allowed by the governor. Uniformity of 
revolution is also promoted by building engines with two 
or three, instead of a single, cylinder. "These principles are 
employed in  single-acting vertical engines with two 
cylinders for sizes up to 50 H.P., and with three cylinders 
for sizes from 50 H.P. to 250 H.P.; above this size 


similar principles are employed with double-acting, in- 
This effects consider- 


stead of single-acting engines. 


p ns Ti арсак S 
mg | a 


Fia. 1. 


able economy in material, and makes possible the pro- 
duction of a commercial engine up to very large sizes 
at reasonable cost. The standard double-acting vertical 
design is made in sizes up to 1,500 B. H.P. Horizontal 
double-acting engines both below and above 1,500 B. H. P., work- 
ing on similar principles to the vertical engines, are also made. 

Figs. 1 and 2 represent respectively a longitudinal and 
а transverse section of a Westinghouse three-cylinder 
vertical single-acting gas engine, rating at 250 B. H. b. 
with producer gas. Referring to fig. 1, the gas and air 
enter the mixing valve through the gas and air pipes shown 
to the left hand in the figure. From the mixing valve the 
mixture passes to the main admission pipe at the same level. 
This pipe runs alongside the three cylinders at their upper 
ends in proximity to the admission valves. The arrange- 
ment of the latter will be seen more clearly in fig. 2, They 
are of the mushroom type, operated by vertical rods driven 
from the main cam shaft inside the frame of the engine, the 
valves being opened by the movement of the rods and closed 
by spring action. A spiral spring further serves to main- 
tain the roller on the end of the operating rod in contact 
with the cam. 

The exhaust valves, of similar type, are operated direct 
from the same cam shaft. А horizontal lever 1, (see fig. 2) 
has its fulerum inside the engine frame at the side opposite 
the cam shaft. This lever terminates in a roller running on 
the exhaust cam of the cam shaft, and maintained in contact 


* See description in the ErEcrBicAL Review, July 28th, 1899, 
pp. 132—135. 


— 


gases by combustion in the 


with it by spring pressure from above; thus the lever is 
moved up and down by the rotation of the cam, and in turn 
operates the stem of the exhaust valve, which is continued 
downward from the valve box through the engine frame, its 
lower end resting on the lever. 

It will be noticed that there is but one cam shaft for the 
operation of all the valve and other motions. This cam 
shaft is inside the crank case of the engine, being driven from 
the main shaft by toothed gearing with a ratio of 2 to 1. It 
is lubricated by splashing of the cranks in the oil contained 


in the crank case. The governor, which is of the fly-ball 


type, cased in, and sufficiently sensitive to allow of very 
close regulation, is driven by a vertical shaft and gearing off 
the same cam shaft. It controls the speed of the engine by 
actuating a throttle valve on the admission pipe, thus altering 
the quantity of explosive mixture drawn in at each suction 
stroke without varying the quality. This method of govern- 
ing is so accurate that Westinghouse gas engines are direct 
coupled to both continuous and alternating current generators 
operated in parallel in the same manner exactly as steam 
engines are operated. The explosive charges are electrically 
ignited by the making and breaking of an electric current 
between suitable contacts in the compression space, the igniter 
being actuated by a simple tripping device. 

By the method of regulating the quantity of explosive 
mixture according to load requirements, an explosion is 
obtained at each revolution with the two-cylinder single- 
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Fig. 2. 


acting type, and each two-thirds of a revolution with the 


. three-cylinder single-acting ty 


The engines are started A aem air. By turning 
one of the three handles outside the crank case (4, fig. 2), 
the cams from which the valves of one of the cylinders 
are driven are displaced, and the rollers on the end of the 
valve operating rods engaged with au auxiliary set of cams, 
the effect of which isto open the admission and exhaust valves 
at each revolution instead of at each second revolution. The 
cylinder is cut. off from the gas supply and connected to a 
compressed air tank, so that with the valve functions 
altered, this cylinder acts as а simple compressed-air motor. 
As soon as explosions take place in the other cylinders, the 
compressed si i off, the cams are reset, and the starting 
cylinder comes Into regular operation. The process of 
Starting up, even in a large engine, can be done within one 
minute and by one man, an important advantáge over the 
steam engine, which requires a much longer time to warm up 
and start. 

The design of the Westinghouse engine allows a 
moderately high speed, which constitutes an essential 
advantage, . 

The single-acting engines are used with natural gas, 
illuminating gas, and gasolene or petrol, as fuel. The 
double-acting engines also run on coke-oven gas, and blast- 
furnace gas. It is generally recognised that gas engines 
using producer gas made from a cheap quality of coal, form 
the most economical source of artificial power, and an 
extended use of an engine using this gas, and giving the 
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same regularity in speed and reliability of operation as a 
good steam engine, may be anticipated with certainty. The 
successfal utilisation of coke-oven gas and blast-furnace gas 
direct in gas engines also open3 up an enormous and growing 
demand for such 
engines, and will 
effect an enormous 
saving in the world’s 
fael supply. 

In the case of 
the vertical double- 
acting engine de- 
signed by the 
Westinghouse Со. 
there are two 
double- acting 
cylinders mounted 
on the topof massive 
A frames, one on 
either side of the 
driving pulley or 
electric generator 
and fly-wheel. The 
upper parts of the 4 
frames form guides 
for the crossheads, 
while the cranks 
revolve in the open 
lower part of the 
frames. The cranks 
are of the disc over- 
hung type with 
the bearings within the A frames. The main shaft drives 
by means of worm-gearing а vertical spindle, which in 
turn actuates the main cam shaft, the latter being supported 
by brackets bolted to the upper parte of the frames, and 
bearing cams for the operation of admission and exhaust 
valves for the two ends of both cylinders. 

As these double-acting engines аге designed for large 
powers, and the amount of heat generated in the cylinders is 


Latest ТҮРЕ or WESTINGHOUSE 3-CYLINDER Gas Emcrmm, SUPPLIED TO His MAJESTY 
Kına EpwanBD VII. РОВ SANDRINGHAM. 


gas engine strongly resembles that of а cross-compound 
steam engine. 

The British Westinghouse Co., who manufacture the 
Westinghouse gas engine at their Manchester works, have 
installed some 
characteristic gas 
plante. One of the 
first large plants put 
down in this country 
was for the Wal- 
thamstow Urban 
District Council, at 
Hoe Street, Wal- 
thamstow. This 
plant started with 
three 100-H. P. 
direct- coupled gas 
engine electric gets. 
io which a fourth 
кеб was very soon 
added. A full des- 
cription of this 
installation was 
published in our 
issue of October 
18th, 1901. The 
demand grew во 
rapidly that a little 
later the capacity 
was increased by 
three 250-Hl. P. sets, 
which are now run- 
ning. The next increase, which bas already been 
arranged for, will consist of three 26 5-H. P. sets, making 
in all a plant of 10 generating sets. This plant 
has been most successful, has never had a shut-down, 
and is furnishing electrical energy for lighting and 
power with a remarkably small consumption of coal. 
Other plants, consisting principally of central stations for 
light and power used by promirent manufacturing com- 


WALTHAMSTOW ELECTRICITY WOREkS. i Fou 100-H.P. anpD)THREEI250-H.P. WESTINGHOUSE Gas Enainges Daivinc Hgvios Dynamos. 


very great, the cooling has been thoroughly worked out. 
The cylinders, cylinder heads, pistons and exhaust valves are 
all water-cooled by simple and efficient methods. 

In general appearance this vertical double-acting design of 


panies, are those of Cadbury Bros., Bournville, near Bir- 

mingham ; the Birmingham Small Arms Co., Birmingbam ; 

and the Great Western Railway Co., Swindon. All of these 

plants, as well as many others, have beau increased by repeat 
F 
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orders, resulting from the satisfactory operation of the 
engines. 
Other large Westinghouse gas engine installations now 


WESTINGROUSE PETROL-ELECTRIC RESIDENCE LicuTING SET. 


being installed are 
for the Midland 
Railway Co., the 
Buenos Ayres Great 
Southern Railway 
Co., Buenos Ayres 
Western Railway 
Co., Tweeddale and 
Smalley, South 
Staffordshire Mond 
Gas Co., Limerick 
Urban District 
Council, Faversham 
Urban District 
Council, Honley 
Urban District 
Council, &c. 

Westinghouse gas 
engines in the 
smaller sizes are 
largely used for 
country residence 
lighting, on account 
of their simplicity 
and reliability. А 
glance at the figure 
above wil show 
their compactness, as compared with horizontal sets, 
belt driven or direct coupled, while their silent running 
is an especial advantage for this class of work. In most 
of these plants petrol is used as fuel. 


THE GREAT NORTHERN AND CITY 
ELECTRIC RAILWAY. 


( Concluded from page 184 ) 


THE power is conveyed to the motors on the cara by means 
of two insulated rails per track, one placed 2 in. higher than 
and outside of each track rail. The rails are of channel 
section, weighing 80 lbs. per yard, and are rolled to about 
42-ft. lengths. They are of low carbon steel of a 
special quality, having a conductivity 14 per cent. of that 
of pure copper. These rails are supported on earthenware 
insulators 10 in. outside of the gauge, carried on spindles 
supported by cast-iron brackets fixed to the sleepers. The 
system of collector rails is divided up into four sections, fed 
independently from the generating station, and the rails of 
the up and down tracks are interconnected through circuit- 
breakers at different points to equalise the currents in the 
two pairs of rails. The track consists of 85-Ib. flanged rails, 


BIRMINGHAM SMALL AnMs Co: 3 250 u.P WESTINGHOUSE Gas-Execrric SETS. 


laid through the tunnels on longitudinal timbers and rolled 


steel chairs; as it carries no current it is not bonded. Detail 


drawings of the rails and collector shoes are given on p. 347. 
As previously mentioned, each train consists of three 
motor cars and four trailer cars, one motor car being at each 
end of the train and one in the centre. The seating capa- 
city of the motor cars is 54, and of the trailer cars 56 pas- 
senger rs. f 
The cars are of the corridor ty pe, the seats being arranged 
transversely, and are 50 ft. 6 in. in length over the buffers. 


The length of body outside is 40 ft. 8 in., and the width 


over side pillars 9 ft. 4 in. The distance of bogie centres 
apart is 34 ft. 6 in., and the wheel base of the bogies 6 ft. 
1 in. The cross-section is designed to comply with the con- 
ditions of the G.N.R. loading gauge for maximum rolling 
Stock and minimum structure. 

The construction of these cars consists of a steel channel 
section underframe, the sole-bars of which are filled with a 
pitch pine timber the whole length of the car for the recep- 
tion of the body frame. Two channels run the whole length 


of the underframe, to which the floor members are securely . 


bolted, the whole being braced diagonally and trussed both 
transversely and longitudinally. 

Тһе roof.is of the clerestory type, with swinging sashes 
for ventilation. 

Sliding doors are provided in the centre, and at both ends, 
framed in teak, with teak and glass panels. They are 
suspended from the 
top by brass hangers 
carrying friction 
rollers. The centre 
doors cannot be 
opened from the 
interior of the car ; 
they are intended 
for use at the ter- 
mini only, where 
they are opened by 
special porters. 

The entrance 
platforms are fitted 
with automatic 
locking gates on 
each side. Each 
platform has a per- 
manent vestibule 
front with a double 
swing door. Every 
bwo adjacent gates 
are arranged во 
that they can be 
easily controlled by 
one man standing 
in the gang way. 

The interior 


“Scissors " CRossING AT DRayTon PaBk. (See p. 347.) 


finish is of teak, panelled with mahogany; these 
panels between the windows are inlaid with sycamore 
and pressed teak moulding. The other mouldings 


— — — — — — —— Re — oe 


Vol. 54. No. 1,370, FnUUnT 26,194] THE ELECTRICAL REVIEW. 


845 


E ds teak, the roof being finished with Lincrusta mill- 
The electric lighting consiste of 15 16-c.P. lamps, in 
fittings arranged to carry cut-glass pear-shaped globes of an 

artistic appearance, 

A portion of the car, 2 ft. 10 in. long, at one end is parti- 
tioned off for the reception of the electric control apparatus. 
This compartment is lined with sheet-iron and asbestos, to 
ensure complete protection against fire from any of the elec- 
trical gear. An oil lamp is fitted over the inside of each 
doorway, for use when the current is cut off. 

The motor-cars are carried on bogie trucks of the 
McGuire type, having driving wheels 86 in. in diameter. 

The trailer cars are of the same general design and con- 
struction as the above, except that the platforms are not 
vestibuled, but are fitted with an iron screen, 4 ft. 6 in. in 
height, carried round the end of each gangway; they are 
provided with similar wrought-iron locking gates. 

The Brush * Heavy Service" trucks, type E," have 
been provided for the trailer cars. These trucks have cast- 
steel sides, inside brakes, and a swing boleter which ensures 
very steady running. The wheels are steel tired, with 
wrought-iron centres. 

Central radial spring couplers, which algo act as buffera, 
are employed. 

Collapsible iron gates are fitted to the opposite corners of 
each car, во as to be interchangeable when coupling the cars. 
These are to rail off the spaces between the coaches. Hinged 
cross-over plates are used to provide a gangway between the 
adjacent platforms, the latter being protected by wrought- 
iron fencing. 

The cars were supplied by the Brush Electrical Engineering 
Co., Ltd., of Loughborough, and the Electric Tramway and 
Carriage Works, Preston. 

On each truck of the motor-cars is mounted one B.T.-H. 
Beries-wound direct-current geared motor, operating at 
approximately 550 volts, current being collected by four 
collector thoes per truck. 

The capacity of each motor is 125 H.P., rated on the 
standard B. T.-H. basis of 75? C. rise in temperature above 
the surrounding air after one hour's run on full rated load. 
The gear is of steel, manne cut, and is enclosed in a 
waterproof gear case. 

The motors will be controlled, as previously mentioned, by 


MoTonB-CAR AND TBaIN STANDING IN DBATTORN PARK STATION. 


the multiple unit system of the British Thomson-Houston 
Co., Ltd., by which the whole traiu may be operated from 
any one of several master controllers, or may be broken up 
and operated in smaller units. Each motor-car constitutes 
a complete unit, and can be individually operated. 

The multiple unit control system consists in general of 


two parts :—First, a number of electrically-operated switches, 
called contactors,” constituting the series-parallel motor 
controller, which effect the different combinations of the 
motors, and vary the starting resistance in circuit with them, 
and a separate electrically-operated reverse switch ; second, 
two master controllers, one located at each end of each 
motor-car, which operate the motor-controlling switches 
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Incline leading to G.N. Ry. G.N. Ry. above retaining wall. 
ENTRANCE TO Мовтнавх TUNNELS AT DRAYTON PARE. 


and reverse switch. A cable connected to each master con- 
troller and to the electrically-operated switches runs the 
entire length of the train, whether the cars aie motor-cars or 
trailer coaches, with suitable couplers for connecting the 
cars. 

The synchronous action of the “contactors” on all the 
cars with the movement of the master controller handle 
ensures similar resistance connections and motor com- 
binations on all tue cars at all times. The position of the 

master controller 

handle indicates to 
the operator the exact 
position of the motor 
controllers on all the 
cars, the proper 
number of points 
being provided on the 
cap-plate. The rate 
of movement of the 
motor controllers, and 
consequently the 
amount of current 
taken by all of the 
motors is, therefore, 
under his immediate 
control, and the 
motorman is able, at 
will, to instantly 
utilise the fall power 
of the motors in 
either direction in an 


emergency. 
The  electro- 
magnetic switches, 


which are controlled 

by the master con- 
. trollers mentioned, 

are situated in а 

separate compart- 

ment on each motor- 
car, arranged for easy access. These compartments have 
been lagged with sheet-iron over uralite, and all the cables 
have fire-proof insulation, and are sapported on earthenware 
cleats enclosed in sheet-iron troughing where they are 
located under the car, with & view to making the whole 
absolutely non-inflammable. For further details of the 
- pe 
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eontrolling apparatus on these trains we may refer our 
readers to the illustrated description which we published in 
our issue of December 13th, 1901, pp. 972-975. A fully 


McGuias Воате-Мотов TRUCK. 


illustrated description of the electric lifts also appeared in 
the same issue, pp. 977-979. Ob зт 

The trains are equipped throughout with air-brake 
apparatus of the Westinghouse quick-acting type, each 
motor-car carrying а motor-driven B.T.-H. air compressor, 
reservoir, &c. There are also conductors’ emergency cccks 
at the ends of each car for applying the brake in case of 
need. Efficient 
hand - brakes аге 
provided on each 
motor-car, and can 
be operated from 
either platform. 

All lighting cir- 
cuits are carried in 
iron tube, and the 
tunnels are pro- 
vided with a lamp 
every 100 ft. The 
passenger stations 
are lighted on the . 
rail and street level 
by B. T--H.. enclosed 
arc lamps, and sta - 
tion switches аге 
fixed which control 
the B.T.-H.-Edison 
incandescent lamps 
in the tunnel, half- 
way to the next 
station ineach direc- | 
tion. The lamps are five in series, and the circuits are 
run 80 that there is never more than the voltage of one 
lamp between two wires in the same iron pipe. The current 
for lighting the tunnels and passenger stations is supplied 
through special sets of lighting mains direct from the 
power station switchboard. Special throw-over switches are 
provided to take this current from the conductor rails 
at any time when the lighting cables are not charged. 

Repair shops, equipped with all the 
necessary tools and driven by a single 
motor, are situated at the side of Drayton 
Park Station. Provision is made for 
receiving power either from the rails or 
from the lighting main. 

ln the large car depót ample facilities 
are provided for inspecting and replacing 
the motors, and ап exceptionally con- 
venient type of screw truck elevator is 
in use in the inspection pita. Each of 
these hoists has two platforms, and is 
placed in the line of a full-gauge track 
running along the bottom of the pit. 
The upper platform carries а pair of 
rails, completing the ordinary track at the 
ground level, and the lower platform 
carries rails which perform а similar 
function for the low-level track. When 
a truck is to be removed from a car, 
the lutter is run over the elevator until 
the truck is on the upper platform ; the car-body is then 
jacked up, and the truck is lowered by means of the elevator 
to the low-level track, while the lower platform sinks out of 


TRAILER CAR. 


the way. The truck on reaching the low level can be run 
into the repair shop and quickly replaced by another truck. 
Three such elevators are fixed in each pit, so that any truck 
on the three motor-cars included in an ordinary train can be 
dealt with, without moving the train more than about 35 ft. ; 
the two platforms are required in order that when the eleva- 
tors are in their normal position, a clear line of rails shall be 
provided at the lower level, on which the trucks can be run. 
The platforms are carried on four steel screw columns, 
working in nuts at the corners of the platforms ; the pitches 
of the screws working the upper and lower platforms are 
dissimilar, so that while the upper platform sinks from the 
upper to the lower level, the lower platform sinks only half 
ав far. Each lift is worked by a small enclosed motor. 

Since the last instalment of this article appeared, the rail- 
way.has been informally opened for pnblic traffic, and has 
been at work for the past fortnight without mishap. 

The engineers for the railway from the City to Drayton 
Park are Sir Douglas Fox & Partners, represented on the. 
work by Mr. D. L. Hutchinson. The later portion of the 
system, from Drayton Park to Finsbury Park, including 
also the repair shops and car-sheds, was carried out by the 
Great Northern Railway Co., under their chief engineer, Mr. 
Alexander Ross, and Mr. H. W. Sadler. The contractors 
for the whole of the railway are Messrs. S. Pearson & Son, 
| Ltd., one of whose 
directors, Mr. E. W. 
Moir, has had 
charge of the work 
during Ив execu- 
tion. Messrs. Pear- 
son & Son, as 
already mentioned, 
are responsible for 
working the line for 
three years. The 
general control and 
engineering of the 
railway are in the 
— ae hands of Mr. R. P. 
> Aie Brousson, who took 
2297 part іп the installa- 

e tion of electric trac- 
tion on the Central 
London Railway, 
and was electrical 
engineer for Messre. 
Pearson during the 
construction of the 
Great Northern and City Railway. Messrs. B. Everett and 
Н. Japp were agents for Messrs, Pearson in charge of the 
southern and northern sections of the work during con- 
straction, 

The sub-contractors for the whole of the electrical 
equipment of the power station, line, rolling stock and 
lighting services, were the British Thomson-Houston Co., 
Ltd. of Rugby. The whole of the engineering work for 


— 


WispiNG GAR or THR Easton ELEOTRIO LIFTS. 


this company was under the direction of Mr. A. H. Walton, 
manager of the heavy traction department," assisted by 
Messrs. Winkfield, Dundas and Thomas. 
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Positive collector rails shown thus: 
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а Scale 90 ft. to 1 in. 


Scissors CROSSING ат Drayton PARK: 


We are indebted to Mesars. S. Pearson & Son, Ltd., for 
facilities to obtain photographs of the power station and on 
the railway ; and to vurious members of their staff, as well 
as to the respective sub-contractors, for kind and courteous 
assistance in the preparation of this article. 


NOTES. 


| (Continued Jrom page 341.) 


Water Power and Coal.—Before the Royal Commis- 
sion on Coal Supplies, sitting at Westminster, on the 17th inst, 
Prof. George F'orbes gave svidence as to whether water power could 
be looked to as а means of economising the coal supplies of the 
United Kingdom. He said that no such economy could be 
depended upon in England, Wales or Ireland, but that there were 
several places in Scotland where water power plants of over 1,000 
н.р. could be installed, which would lead to an appreciable saving 
in coal. | 

Appointments Vacant.—Clerk of works for the Brid- 
lington electricity supply scheme; chief assistant at Barnsley 
electricity works (£150); lineman for the Southend electric 
tramways. : 


ARRANGEMENT OF COLLECTOB RAILS. 


Annual Dinner of the G.E.C, Ltd.—On Saturday 
last the annual dinner of the General Electric Co., Ltd., took place 
at the Trocadero Restaurant. This event has become one of the 
noteworthy fixtures of the electrical year; it was attended by 
nearly 400 guests, including, besides members of the company's 
staff, very many of the consulting and central station engineers and 
other leading lights of the profeseion. Mr. G. Byng, chairman and 
founder of the company, presided. 

An excellent repast was served, during which the Universal 
Orchestra performed selections of music, including the new General 
Electric Company March,” specially composed by Mr. Louis Hillier 
(a souvenir copy of which was presented to each of the guests). 

After the loyal toasts had been duly honoured, the chairman 
proposed The Imperial Forces" In his reply, Col. Crompton 
remarked that our Navy was evidently ready, for the Japanese 
Navy, which was modelled on our own, had given a good account 
of itself. He had left the War Office, with other members of 
the staff, owing to the introduction of the new system, which he 
believed to be founded on sound principles; the War Office, how- 
ever, had done good work in the past. 

The next toast was The Staff.“ In proposing this, the chair- 
man remarked that it was just 25 years since he, with Mr. Hirst 
and Mr. Max Byng, founded the company—25 years of uninter- 
rupted progress. During the past year new branches had been 
founded abroad; the Robertson Works had been enlarged; the 
Peel Works, Manchester, had done well under Mr. Eckstein, and 
the Birmingham establishments under Mr. Boyes. The Witton 
Works were also prosperous, under the direction of Mr. Railing and 
Mr. Ide, and were making plant of the largest size, equal in work- 
ing to Continental and American produotions, but lower in price, 
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at a profit. The carbon works bad received great encouragement 
during the year in the sbape of large orders from the Government, 
municipalities and others; they would continue to fight, in the 
hope of some day obtaining that protection which was due to them 
in starting а new industry. Recently Mr. Hirst bad booked au 
order for all the lift motors of the Underground Raileay— 340 
in all—in face of severe American competition, With regard to 
the ficeal policy, the company thought they had a right to be heard, 
as 15,000 persons depended on them for sustenance. In their 
opinion, the livelibood of these people was in jeopardy through 
unrestricted foreign competition. With few exceptions, every piece 
of electrical apparatus which had been imported into this country 
during the last fow years could have been made in thiscountry and sold 
as cheaply as it was now being sold. He had been called by the Erec- 
TRICAL REVIEW a selfish monopolist [We never did !—Eps.] ; but he 
believed that under protection he could manufacture at lower prices 
than at present, and there would always be sufficient internal competi- 
tion to prevent imposition upon the consumer. When protection came 
the company would be prepared to supply manufactured articles at 
lower prices than now rule. He exhorted the staff to work hard, in 
spite of the unjust competition to which they were exposed, and 
which, he believed, would shortly be removed. 

. Mr. W. White, responding for the staff, looked forward with 
pleasure to the eraof protection, and remarked on the legislative 
restrictions which had handicapped the industry in the past, but in 
spite of which British firms had won their way to the front. He 
proposed the health of the directors, eulogising Mr. G. Byng, who 
started with & staff of one, and was now at the head of 15,000 
p Mr. Hirst, a persona grata to all the staff; and Merry 

ittle Max." He also referred in cordial terms to Messrs. Eckstein, 
Railing and Bevis. Mr. Max Byng, in reply, remarked that the 
earnest work of the staff was ample protection. Mr. Hirst addressed 
his remarks mainly to the guests, on the subject of confidence in 
British products and in the abilities of the staff. Daring the last 
five or six years, workshops had sprung up equal to any in the world, 
and well adapted to regain the lead in manufactures. Referring to 
the lack of scenic beauties in the neighbourhood of Manchester and 
Witton, as compared with Lucerne, Buda-pest, &c., Mr. Hirst drew 
a humorous outline of а scheme for a motor track, an hotel, fancy 
dress balls, &c., to be provided for the delectation of engineers en- 
gaged in testing machinery, and conclnded by proposing the health 
of ‘The Guests.“ Mr. R. W. Wallace, K. C., Mr. E. Manville and 
Mr. A. R. Phipps responded. 

Lastly, Bir R. Awdry proposed the health of the chairman, sud 
bore witness to the sympathy between capital and labour evidenced 
by the arrangements made for the well-being of the employ és in the 
Robertson Lamp Works, at Hammersmith. The toast was received 
with musical honours. 

The after prooeedings included & musical programme, and a 
Pierrot entertainment by The Follies,” under the direction of Mr. 
H. G. Pélissier, concluding an exceedingly pleasant and enjoyable 
evening. 


Electric Lighting at the Crystal Palace Auto- 
mobile Show, 1904.—The electric lighting of the Automobile 
Show, 1904, jast closed, was carried out by the Electric Lighting 
Boards, Ltd., of 80, York Road, King’s Cross. Over 10,000 8-0. . 
lamps were installed by the company on upwards of 150 of the ex- 
hibitors’ stands, in addition to a large number of motors for driving 
exhibite. The company put down, at short notice, a complete elec- 
tric lighting plant in the Palace grounds, includiog the n 
building for the power station. The plant included one Marshall 
80-H.P. portable engine, driving by belt a Crompton 250- 
amp. 220-yolt dynamo; one 35-E. . vertical open type engine, 
driving a Crompton generator by belt; two compound, open type, 
vertical engines, direct coupled to Messrs, Johnson & Phillips’ 35-Ew. 
generators; and two simple enginer, direct coupled to dynamos as 


above. There were also tnree 40-H.P. gas engines, driving generators: 


by belt. Three loco-type boilers supplied steam through flexible 
Steam piping. 
switchboard fixed in the Egyptian Court, and made by Messrs. 
Nalder Bros. & Thompson, Ltd., of London. It consisted of nine 


dynamo panels, and distribution panels consisting of 13 100- ampere 


ways, each protected by double-pole switch and fuses, with ammeter 
in circuit with each. All nine generators were run in parallel, and 
little difficulty in regulation was experienced. From the distribu- 
tion panels 13 100-ampere cables were taken to distribution points 
under the floor of the Palace. From each distribution point cables 
were taken to the various stands, the looping system being adopted 
in the case of the smaller stands. 'Гпе whole of the distribution 
cables were of the E. L. B. type, and every stand in the show was 
wired on the E.L.B. system. 

Among the principal stands may be mentioned the following :— 
Messrs. Panhard & Levassor, 700 lights; London Motor Garage, 400 
lights; Palmer Tyre Co., 400 lights; Ariel Motor Co., 350 lights; 
Milnes Daimler, 350 lights; Wolseley, 200 lights; Jarret & Letts, 
300 lights; Oldsmobile Co., 200 lights. 

The plant and apparatus was practically erected three weeks 
before tle opening of the Show, while owing to the backwardness of 
the stand-holders in completing their stands, the whole of the wiring 
was practically done during the three days prior to the opening of 
the Show. The work was carried out by tbe E.L.B. staff, and a 
large temporary staff. It was generally stated that the electric 
illaminations of this Show surpassed anything seen at a similar show 
in this country. We might mention that the Paris Automobile 
Show, and the New York Automobile Show were lit on the E.L.B. 
system. It is also being used at the St. Louis Exhibition, 1904. 


Personal.— Mr. G. Hughes, manager at the Horwich 
works of the L. and X. Railway, has been appointed chief mechanical 
engineer at the works, in succession to Mr, Hoy, who has become 


Cables were taken from the generators to a main 


VIEW. 


general manager to Messre. Beyer, Peacock & Co., Manchester. Mr. 
Oliver Winder, who has been manager at the Newton Heath 
carriage works, succeeds to the position vacated by Mr. Hughes. 
Mr. H. N. Greely follows Mr. Winder as chief at the carriage works, 
with Mr. C. Н. Montgomery as assistant. 

Mr. Н. M. Harris, of Messrs. Harris, Lee & Co., electrical engi- 
neers, of Jobannesburg and Cape Town, is expected to arrive in 
London (Carron House, 14, Upper Thames Street, E. C.) at the end 
of this month, 

Preston T.C. bas appointed Mr. Chas. Thompson, of Manchester, as 
permanent way inspector for the tramways. 


South African Notes.—Pielermaritzburg.—The T.C. 
has recently invited applications for the position of tramways 
MET at & salary of £400 per annum, for its new tramway 
scheme. 

Durban.—Mr. J. Roberts, the borough electrical engineer, has 
left for England on six months’ leave. His London address will be 
c/o Webster, Steel & Co., 5, East India Avenue, Е С. 

Lorenco Margues.— The new electric trams, which have been 
installed at Lorenco Marques by the Delagoa Bay Development 
Corporation, Ltd., began running on February 17th. The system 
was formally opened by the Governor. The lines are to be extended 
to the suburbs at an early date. 


Royal Society.—The following papers were down for 
reading on February 25th :—'' Electromotive Phenomena in Mam- 
malian Non-Medullated Nerve," by Dr. N. H. Alcock (communicated 
by Dr. À. D. Waller, F.R.8.); "On Mechanical and Electrical Re- 
sponse in Plante," by Prof. J. C. Bose (communicated by Prof. 8. H. 
Vines, F. R. S.) 


Cars for Sale. — Тһе Southend Council wants offers for 
two single-deck cars. See our Official Notices to-day. 


National Electrical Manufacturers’ Association. 
This Association is to hold its annual meeting at the Hotel Cecil on 
Tuesday next, March 1st, to receive the annual report and balance- 
sheet, also to elect members of committee, and an auditor. 


1 


THE CENTRAL STATION ENGINEER. 


DonoasteR Т.О. has appointed Mr. E. S. RAxNEB, of Swansea, as 
electrical engineer and tramways manager. 


The recommendation of the Monmouth Committee, to which we 
referred last week, was that Mr. BLAKE, the electrical engineer, 
should also take the post of borough surveyor, not inspector of 
nuisances. Mr. Blake has no desire for the addition of special 
duties under this head—at any rate not beyond those with which 
every central station engineer has to concern himself. The end 
of the matter was correctly stated in our last issue. 


Mr. R. W. KrwnaLE, of Bournemouth, has been appointed 
assistant-in-charge at West Ham, and Mr. T. C. Hunt, mains 


assistant to the electrical department. 


The salary of Mr. M. B. Henry, chief assistant to the Nelson 
Corporation Electricity and Tramways Department, bas been in- 
creased to £130 per annum, on the recommendation of Mr. W. ALAN 
FBASER, chief electrical engineer and tramways manager. 


The annual dinner of the Croydon Electricity Works stati took 


place on Friday last, 19th inst. Mr. Ald. Митев presided, 
supported by Mr. Coun. Rocers, Mr. J. Guay 8сотт (chief engi- 


neer), Mr. ALEX. C. CBAMB (chief assistant engineer) and many 


other gentlemen. A capital programme of music was carried out 
by the members of the staff and friends, and tne opportunity was 
taken of presenting to Mr. J. Gray бсотт (who is shortly leaving 
for Hong Kong) an illuminated address from the works staff, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


International Electric Traction and Power Co., Ltd. 
(65,949).--/Гһів company's annual return was filed on January 25th, when 179 
shares had been taken up out of a nominal capital of £25,000 in 2,500 she res of 
410 each. £7 10s. has been called upon each sh. re, and £1,385 has been received 
(including cath paid in advance of calls), leaving £182 10s. in arrears. No mott- 
gages or Charges. 


Aberystwyth and Chiswick Electricity Supply Corporation, 
Ltd. (85,851).—15sue, on January 20th, of 24,000 45 per cent. debentnres, part of 
series created by resolutions of November 2nd, 1900, and March 8th, 1:01, to 
secure £50,000, charged on the company's undertaking and property, present 
and futurc, including uncalled capital, No trustecs, Previously issued of sa 
series: £23,000, 


` 
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Auckland Electric Tramways Co., Ltd. (61,199).— Three 


mortgages, dated January 25th, 1904 (executed in pursuance of obligations under 


& trust deed of July 14th, 1904, securing £285,100 debenture stock, with power 
to increase to the amount of the subscribed capital), have beon registered. 
Property charged: (By first and second mortaages): Certain lands and premises 
in Auckland, N.Z., and its suburbs. (By third mortgage): Certain tramway con- 
cessions for places in the suburbs of Auckland, and premises. Trustees: 
Electric and General Investment Co., Ltd., 1 and 2, Great Winchester Street, 
E.C. 


PARLIAMENTARY. 


Standing Order Proofs.—Standing Orders have been complied 
with in the case of the following Bills:—Govan Burgh (Elec- 
tricity), and Mid-Chesbire Tramways; Charing Cross, Euston and 
Hampstead Railway ; Baker Street and Waterloo Railway; North 
Staffordshire Railway; and Southport and Lytham Tramroad 
(extension of time) ; the Preston and Lytham Tramways and Tram- 
road Bill, and the Watford and District Tramways (Extension of 
Time). | | | 

Us Corporation (Tramways).— In the case of this Bill it has 
been found that Standing Orders have not been complied 
with, and the Bill will have to go before the Standing Orders 
Committee. 

London County Council (Tramways).—The Standing Orders Com- 
mittee of the House of Commons have reported that the above Bill 
may be allowed to proceed, provided that Tramways Nos. 6, 8, 84. 
Зв, and 80, be struck out. No. 6 isa line 3 miles 5 furlongs in 
length, from Shootup Hill, Hendon, to the Marble Arch. The 
other lines struck out were to affect Streatham. 

Rotherham Corporation Bill.—The Standing Orders Committee 
of the House of Commons has reported that the above Bill may 
proceed subject to the power to construct tramways 5 and 6 being 
struck out of the Bill, and that No. 4 be also struck out, unless the 
consent of the local and road authorities be proved before the Com- 
mittee. Tramway 5, which is 1 mile 2 furlongs in length, 
concerns the parish of Whiston, and No. 6 is a amall connecting 


link. Tramway 4 is also situated in Whiston, and is about 2 furlongs — 


in length. 
Cheshire Electricity and Power Gas.—The Weaver Navigation 


Trustees have withdrawn their opposition to this Bill. | 

Electric Power Bills.— The London and Lower Thames 
Electric Power, the Lincolnshire and Yorkshire Electric Power, the 
Cheshire Electricity and Power Gas, and the North-Western Elec- 
tricity and Power Gas Bills have been iformed into a group to be 
considered by a Committee. 

The following petitions have been presented in the House of 
Commons against the Belfast and North-East Ireland Electricity 
and Power Gas, by Belfast Harbour Commissioners, the Newry Port 
and Harbour Trustees, the Great Northern Railway Co. of Ireland, 
the Belfast and County Down Railway Co., and the Irish Society ; 
the Belfast Corporation Tramways, by the Great Northern Railway 
Oo. of Ireland and the Belfast and County Down Railway Co.; 
the Bristol Tramways (Extensions), by the Midland Railway Co. 
and others ; the Chesterfield Corporation (Tramways and Improve- 
ments), by the Midland Railway Co. and the Derbyshire C. O.; the 
Clyde Valley Electrical Power, by the County Councils of Renfrew 
and Lanarkshire ; the Holywood Tramways, by the Belfast Corpora- 
tion and the Belfast and County Down Railway Co.; the Isle of 
Thanet Light Railways, by the Trustees of the Judith Lady Monte- 
fiore College; the Lothians Electric Power, by the Pioneer Electric 
Oo, Ltd. the North British Railway, the Edinburgh and Leith 
Corporations Gas Commissioners, the Caledonian Railway Oo., 
the Midlothian and Lanarkshire C.Cs. and others; Man- 
chester Corporation Tramways, by the Stretford and Sale 
U.D.Cs. and the London and North-Western and the 
Manchester, South Junction and Altrincham Railway Сов; 
· Newcastle-upon-Tyne Corporation, by the Durham C. C., the New- 
castle-upon-Tyne Electric Supply Oo., the Tyneside Tramways and 
Tramroads Co. and the Tyne Improvement Commissioners; North 
Wales Electric Power, by the Flintehire C. C. and the Llandudno 
U.D.C.; the Nuneaton and Chilvers Coton U.D.0., by the Midland 
and London and North-Wostern Railway Cos.; the Portmadoc, 
Beddgelert and South Snowdon Railway, by the Carnarvon Harbour 
Trustees and others; the Preston and Blackburn Tramways, by the 
Lancashire and Yorkshire Railway Co.; the Preston and Lytham 
Tramways and Tramroad, by the Lancashire and Cheshire Coal 
Association and the Mining Association of Great Britain ; the Stretford 
U.D.C., by the Stretford Gas Oo., the Trafford Power and Light 
Supply (1902), Ltd., the British Westinghouse Co., the West Man- 
chester Light Railways Co. and others; the Ulster Electric Power 
Bill, by the Great Northern Railway Co. of Ireland, the Irish Society, 
Belfast Harbour Commissioners, the Belfast Corporation and others ; 
and the West Riding Tramways, by the Midland and the Lancashire 
and Yorkshire Railways Cos., the West Yorkshire Coal Owners’ 
Association, the Castleford U.D.O. and others. 

Saturday was the last day for the presentation of petitions in 
opposition to private Bills in the House of Lords. The following 
are the names of some of the objectors whose notices have been 
deposited :—To the Preston, Chorley and Horwich Tramways, 
the Lancashire C.O., the Liverpool Corporation, and the 
L. and Y. Railway Co. ; to the Belfast and North-East Ireland Elec- 
tricity and Power Gas, by the Antrim C. C.; to the Belfast Corpora- 
tion Tramways, by the Belfast Street Tramways Co.; to the Bristol 
Tramways Extension, by the Bristol Corporation and other bodies; 
to the Chesterfield Corporation Tramways, by the Derby and Notts 
Aleotrio Power Oo.; tothe Derby and Notts Electric Powor,iby;the 


Newark Corporation; to the Great Yarmouth Corporation, by the 
Great Yarmouth Port and Haven Commissions; to the Ilford U.D.C., 
by the East London Waterworks Co. and three others; to the Isle of 
Thanet Light Railway, by the Ramsgate Corporation and another; 
to the Manchester Corporation Tramways, by the Great Northern 
Railway, Lancasbire and Yorkshire Railway, Great Central Railway, 
Balford Corporation and tbree others; to the Metropolitan District 
Railway, by the L. C. O., City Corporation, Fulham B.C. and the Grand 
Junction Water Co.; to the Metropolitan Railway, by the L. C. C., 
City Corporation and the Metropolitan Electric Supply Co.; to tbe 
Mid-Cheshire Tramways Co., by the Macclesfield Committee, Manches- 
ter Corporation, &c. ; tothe North Wales Electric Power, by the Angle- 
sea C C. and many others ; to the Prestonand Blackburn Tramways, by 
the Leicestershire and Cheshire Coal Association and others; to the 
Preston and Lytham Tramways, by the Southport and Lytkam 
Tramway Co. and the Lancashire and Yorkshire Railway; to the 
Southport and Lytham Tramways, by the Blackburn, St. Anne's 
and Lytham Tramways Co., the promoters of the Preston and 
Lytham Tramways Bill, the Lancashire and Yorkshire and London 
and North-Western Railway Cos.; to the Tyneside Tramways and 
Tramroads, by the Newoastle-upon-Tyne Corporation; to the Ulster 
Electric Power, by the Londonderry Corporation, Antrim C.C. and 
another; and to the West Riding Tramways, by the Yorkshire Elec- 
tric Power Co., Wakefield Corporation, Great Northern Railway and 
three others. 

Electric Lighting (London) Bill.— This Bill which is promoted by 
the Board of Trade to provide for the alteration and readjustment 
of the area of supply of electricity within the administrative County 
of London, so as to make the boundaries of these areas co- 
terminus as far as may be with the areas of local government fixed 
by the London Government Act, 1899, came before the Examiner 
of Standing Orders on Monday, and it was found that the require- 
ments of the House had been complied with. 

Opposition Withdrawn.—The South Metropolitan Gas Co. has 
withdrawn its opposition to the North and South Woolwich 
Electric Railway; and the Regent Dock and Canal Co., to the St. 
Marylebone Electrio Lighting. 

London United Tramways.—The Standing Orders Committee of 
the House of Commons have recommended in the case of the 
London United Tramways Bill that the parties be permitted to pro- 
ceed with their Bill provided that the powers to construct tramways 
Nos. 1, 14, IB, 10, 1p, 18, 4,5 and 5a, be struck out of the Bill. 
This decision knocks out of the Bill the proposed tramways in 
Brentford, Old Brentford and Slough. The tramways left in the 
Bill are situated in the parishes of Hast Bedfont, Feltham, Stanwell, 
Ashford and Staines. 

London Untted Tramways (Railway) Bill.—The Standing Orders 


| Committee of the House of Commons have decided that Standing 


Orders shall not be dispensed with in the case of this Bill, and 
accordiogly it drops this session. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнк returns of the Portsmouth electricity 


Portsmouth department for the period ending March, 1903, 
Municipal are in some respects disappointing, the works 
Electrical costs (including public lighting) having 

Supply. advanced to 2:56d. per unit, a figure consider- 


ably higher than that of the previous year, 
when an extraordinary amount was included for new workshop 
construction. With all this, it is satisfactory to note the steady 
progress in output, and the fact that after meeting financial charges 
amounting to over £11,000, a balance of £3,000 remained, which 
was transferred to th » reserve fund account, the latter now amount- 
ing to £7,725. | 
The prices charged are—For private lighting, 414. and 4d. per 
B. T. U.; power and heat, 144. per unit; public lighting, arcs, £18, 
and incandescents, £3 53. per annum. Tae borough electrical 
engineer is Mr. W. S. Foale. 


GENERAL BTATEMENT. 


For year ending March 81st— 1903. | 1903. 
Total capital expended ... jn £218,416 £202,062 
Number of units sold — 

Private supply ... . 1,549,431 1,108,414 

Public lighting ... те 439,876 439,376 
Total number of unite sold i .. 1,989,307 1,847,790 
Equivalent No. of 8-0 P. lamps connected 120,780 106,566 
Number of public lamps eee * 264 are 264 arc 

107 inc. 106 inc. 

Maximum load in Kw. 1,862 1,713 
Revenue account— | 

Gross revenue aes vee eee £35,282 £32,209 

» expenditure m yos s.. £21,203 £18,954 

„ profit! .. £14,079 £13,255 

Average price obtained per unit— 
Private lighting jus s б 4:364. 4'25d. 
Public lighting... 27794, 2:754. 
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REVENUE ACCOUNT ғов YEAR ENDING Marcu 318%, 1903. 


Grossrevenue ... ... К .. £35,282 = 4°25d. per unit. 
Works and distribution costs (inc. pub. Itg.) £17,478 = 211d.  ,, 
Total works costs “ai iis .. £21,203 = 2:564 „ 


PROFIT STATEMENT. 


Interest on loans, &c. т dis ves з £5,003 
Sinking fund ... без si Ў кз» 6.076 
Balance transferred to reserve fund ТУ .. 3,000 


Grogs profit... ese з we £14,079 


raus =a 


THE year's working at Blackpcol exhibita a 

Blackpool satisfactory return to the profitable conditions 

Municipal prevailing in 1900. The revenue is considerably 

Electrical up, and working expenses, despite the extended 

Supply. operations, have decreased, both in total and per 

| unit. Ав a result the gross profit is £3,000 

higher than in 1902, and after meeting finsncial charges, both the 

reserve fund and general district rate benefit in the surplus. The 

reserve fund is in a particularly healthy condition, and now amounts 
to over £20,000. 

The prices charged are—For private lighting, 7d. and 2d. per 
B.T.U. maximum demand system; churches, 5d.; power and heat, 
24d. per unit. Traction, 2d. per unit up to quarter million unite, 
lid. after. Mr. Charles Farness is the borough electrical and 
tramways engineer. 

GENERAL STATEMENT. 


For year ending March 81st— 1908. 1902. 
Total capital expended "m sts . £177,765 £171,033 
Number of units sold— , 
Private supply ... T — .. 965,290 924,415 
Public lighting ... ane 7 .. 266,376 289,659 
Traction ... vni ... 937,797 804,058 


Total number of units sold... — ... . 2,169469 2,018,132 
Equivalent No. of 8-с.р. lamps connected 106,052 100,978 


Number of public lamps ss .. 263 arc 260 arc 
290 inc. 290 inc. 
Maximum load in Kw. ias “з T 1,730 1,625 
Revenue account— 
Gross revenue ... "m ... 229, 461 £27,911 
» expenditure Qus "T .. £16,862 £18,720 
» profit eee eee eee eee £12,599 £9,191 
Average price obtained — | 
Private lighting КИ ТР iu 4144. 4104. 
Publio lighting vis А ies 5 04d. 4934. 
Traction $us eas Т 1:824, 1:834. 


REVENUE ACCOUNT FoR Үвлв ENDING Мавсн' 31sT, 1903. 


Gross revenue s ids . . £29,461 = 3'26d. per unit. 
Works and distribution costs (inc. pub. Itg.) 214,673 = 1:624. 


Total works costs ... К . £16,862 = L'87d. „ 
PROFIT STATEMENT. 

Interest and sinking fund ... r ane * £10,247 

Balance to reserve fund ... ... Vis A 1,410 

Balance to general district rate tes 1,000 

Unappropriated balance from 1902 - in — 58 


Gross profit ... . . £12,599 


CITY NOTES. 


Metropolitan Electric Tramways, Ltd. 


Тн report for 1903 states that the company holds 78,504 out of a 
total of 110,923 issued shares in the North Metropolitan Tramways 
Co., which operates by horses 48] miles of tramways under lease from 
the London County Council. The company has also acquired about 
two-thirds of the issued share capital of the Harrow Road and Pad- 
dington Tramways Co., and has entered into an agreement for the 


purchase of that company’s undertaking, consisting of 23 miles of 


tramways, situated in the metropolitan borough of Paddington and 
the urban district of Willesden. An Act of Parliament obtained 
last year authorised the conversion of these tramways to electric 
traction, and a Bill has been deposited to confirm the agreement 
for sale and to authorise certain street widenings. Conditionally 
upon these widenings being carried out, the Willesden Urban Dis- 
trict Council bas agreed not to exercise its rights of purchase under 
Section 43 of the Tram ways Act, 1870, until Jane 25th, 1930. The 
County Councils of Middlesex and Hertfordshire have entered into 
agreements to construct and to lease to the company about 494 
miles of light railways, of which 374 miles have baen authorised, 
and the remainder are awaiting confirmation by the Board of 
Trade; 114 miles which are under construction by the County 
Council of Middlesex, are now being electrically equipped by the 
company. The company's own tramways, 84 miles in length, of 
which 74 miles are in Middlesex and tbe remainder in the county 
of London, are still worked by horses, but the work of reconstruc- 
tion for electric traction, which was commenced early last year, 


is nearing completion. It is anticipated that these 20 miles 
of tramways and light railways will be opened for public 
traffic by electric traction this summer. The company, as 
lessee} of the Hertfordshire County Council, will be entitled 
to running powers over the lines authorised by the Watford and 
District Tramways Act, 1901, and the Watford and District Light 
Railway Order, 1903, when constructed, and has entered into an 
agreement with the Walthamstow U.D.C. for mutual running powers. 
In July last the company acquired by the issue to the British Elec- 
tric Traction Co., Ltd., of 43,652 ordinary shares of £1 each, fully 
paid, 1,710 shares of £10 each in the North Metropolitan Electric 
Power Supply Co., of which 1,460 shares are fully paid and the 
remainder £2 paid, and also the, benefit of a claim for £13,551, re- 
coverable from the Power Supply Co. The company has since sub- 
scribed for 1,500 further shares of £10 each in the Power Supply Co., 
out of the proceeds of which this debt of £13,551 has been liquidated. 
The Power Supply Co. has rights in perpetuity, under three Acts of 
Parliament, for the supply of electricity in bulk within an area of 
about 325 square miles in Middlesex, Hertfordshire and Essex. The 
authorised share capital is £500,000, divided into 50,C00 shares of 
£10 each ; 3,212 shares have been issued, upon which £30,104 has 
been paid. The company is erecting a main power station at Brims- 
down, near Enfield, and bas purcbased from the Willesden U.D.C. 
the power station built by that Council. Mains are being laid to 
connect these power stations with the various sub-stations which are 
being constructed at suitable points in the area for the purpose of 
supplying energy for the light railways and tramways aud to other 
consumers in bulk. The company is now supplyirg electricity in 


bulk for electric lighting at Hertford and at Willesden, and nego- 


tiations are proceeding for agreements to supply other local authori- 
ties with electricity in bulk. The directors in June last made an 
issue of preference shares, and 185,954 shares were subscribed for and 
pac upincash. The whole of the authorised 500,000 preference shares 

ve thus been issued, and are quoted in the Official List of the 
London Stock Exchange. During the past year 99,250 ordinary 
shares have been issued as fully paid — namely, 37,000 were allotted 
on June 12th to the British Electric Traction Co., Ltd., in payment 
of the amount due to them as per the last balance-sheet ; 18,598 were 
allotted to the ваше company as the agreed commission for under- 


writing the subscription of the preference sbares issued in June; 


49,652 were allotted on July 24th to the same company in con- 
nection with the purchase of that company's interests in the North 
Metropolitan Electric Power Supply Co. The issued capital of the 
company is:—500,000 5 per cent. cumulative preference shares of 
£1 each, fully paid ; 177,789 ordinary shares of £1 each, fully paid ; 
40,750 ordinary shares of £1 each, 68. paid ; 314,016 deferred shares 
of £1 each, fully paid. On February 28th, 1903, the outstanding 
4 per cent. debentures, amounting to £29,100 were redeemed at par. 
As part of the purchase price of the 84 miles of tramways, the com- 

y has assumed the obligations, both as to principle and interest, 
of the £150,000 34 per cent. debentures of the North Metropolitan 
Tramways Co., and there is also due to that company £10,000 in 
cash. £22,160 23 per cent. Consols have been borrowed from the 
British Electric Traction Co., Ltd., for deposit with the County 
Council of Middlesex, to secure the performance by the company 
of its obligations under the agreement for the lease of light rail- 
ways. The deposit is to be releaséd upon the grant of the lease by 
the London County Council. Under the contract for purchase of 
the Willesden power station, the company has guaranteed the pay- 
ment by the Power Supply Oo. to the Council of the purchase price 
of £72,034, plus interest, by half-yearly instalments extending over 
а period of about 24 years, or, at the option of the Council, in one 
sum without interest, upon the Council giving six months’ notice. 
The company bas, as mentioned above, entered into an agreement 
for the purchase of the undertaking of the Harrow Road and 
Paddington Tramways Co. at a price to be agreed, or, failing agrec- 
ment, to be determined by arbitration. Thecompany already owns 
4,212 of the 6,335 issued shares in that company. Pending the 
issue of further capital, the directors have obtained a bank advance 
(amounting at the end of the year to £64,000) to meet the payments 
due on contracts for the construction and equipment of tramways 
and light railways, for the erection of the power station at 
Brimsdown, the laying of cables and the building of car-sheds and 
sub-stations. In view of the further capital requirements of the 
company for the works in progress, the directors propose to make 
an issue at an early date of debenture stock. Gross revenue for 
1903 covered by the account amounted to £92,276, including the 
dividends on shares held in the North Metropolitan Tramways Co. 
and the Harrow Road and l'aidington Tramways Co. Gross traffic 
receipts from the horse tramways owned by the company amounted 
to £66,973, notwithstanding the unfavourable weather during the 
past year, and the dislocation of traffic coneequent upon the recon- 
struction of the lines. Afttr deducting all expenses chargeable to 
revenue, interest on the £150,0C0 33 per cent. debentures of the 
North Metropolitan Tramways Co. and on the bank advance, and 
writing off £1,319, there remains a net profit of £22,198. The 
dividend of 5 per cent. on the cumulative preference sbares for the 
year absorbe £20,350, leaving a balance of £1,848, which is repayable 
to the British Electric Traction Co., Ltd., in reduction of the 
amount of £5,276 128. provided by them in January, 1903, under 
their guarantee of the preference dividend. 


Тнк meeting was held on Wednesday, at Salisbury House, E. O., 
Mr. Emile Garcke presiding. 

In moving the adoption of the report, the CHaIRMAN said that he 
would give & brief summary of the essential features of the com- 
pany’s enterprise. He dealt with them under five heads. First 
there were the company's own tramways, of which they bad 
8} miles, 1 mile being within the London County area. The 
tenure of 73 miles was until 1925 and 1930 and that of the 1 mile 
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until 1910. The tramways were purchased from the North Metro- 
politan Tramways Co. last year. The price paid for the 74 miles 
was £200,000. They had now purchased the mile of line within 
the London area for the sum of £10,000. The purchase had been 
made with the approval of the Board of Trade. At the present 
time the tramways were, being re-constructed for electric 
traction, 6 miles having already been completed, and it 
was hoped they would be open for electric: traction before 
the summer. With regard to the ore mile within the London 
County area, the L.C.C. had taken proceedings against the company 
for having commenced the reconstruction of that portion, but asthe 
matter was sub judice, he would not refer further toit, except to say 
that the action of the L.C.C. resembled somewhat that of the dog in 
the manger. The second matter to which he had to refer was the 
North Metropolitan Tramways. They held the majority of the shares 
in that company, £78,000 out of £110,000. The company operated 
481 miles of tramways by horse traction under lease from the L.C.C. 
until 1910. At present nothing had been done with regard to re- 
construction. Thethird matter was the Harrow Road and Padding- 
ton undertaking. The number of miles open was 22, worked by 
horsetraction. Last year the company obtained an Act of Parliament 
authorising the conversion of the line to electric traction, and this in- 
cluded the lines within the London County area. A Bill had also been 
deposited toconfirm the agreement for the sale tothat company of the 
undertaking, and to authorise certain street widenings. Thenextitem 
to which he wished to draw attention was the agreements which 
had been entered into by the County Councils of Middlesex and 
Hertfordshire to construct and lease to the company some 50 miles 
of tramways; 374 miles had been sanctioned, and the remainder 
was awaiting sanction. The County Council of Middlesex were con- 
structing 114 miles, and the company was equipping that portion 
electrically. Some nine miles had been completed. 16 was hoped 
that something like 20 miles of tramways and light railways worked 
on the overhead system would be in use by the summer. The last 
matter was that of the company's power stations. The company 
was building a power station at Brimsdown, near Enfield, and there 
had been an arrangement made with the Willesden U.D.C. for the 
transference of their new power station to the company. It was 


considered necessary that the company should have two power . 


stations, one in the East and another in the West. With regard to the 
Willesden station, it was rather larger than was required for local pur- 
poses, but the company would be able to work the station economi- 
cally and he thought that the U.D.C. would be able to obtain 
energy cheaper from them than they would be able to generate it 
themselves. The company had agreed to pay £72,034 for the 
station, the amount to be payable half-yearly; though, at six 
months’ notice, the Council could demand to be paid the whole 
amount, and in that case, of course, no interest, other than that which 
had accrued, would be paid. Arrangements had been made 
with several local authorities for them to take a supply of energy 
for distribution. It would be cheaper for а local authority to pur- 
chase its energy than for it to put up a small station of its own. 
In conclusion, he raid that he considered that the affairs of the com- 
pany were satisfactory in every way, and he believed they would 
continue to be so. 

In answer to & question but by a shareholder, the solicitor to the 
company said that the proceedings taken by the L.O.C. were to 
obtain an injunction restraining the company from in any way 
reconstructing that mile of tramway for electric traction until the 
expiry of the lease. It had no particular reference to the overhead 
system. - | 

Sir Ernest Брехсев, M. P., seconded the motion, which was 
carried. 

Further business included the re-election of Mr. E. Garoke and 
Mr. W. L. Madgen as directors and the re-clection of the auditors, 
Меватв, Price, Waterhouse & Cc., at an increased remuneration. 


Kensington and Knightsbridge Electric Lighting Co. 


Тнк meeting was held on Thursday of last week, at 148, Brompton 
Road, 8.W., Lieutenant-Colonel R. E. Crompton, C.B., presiding. 
The CHAIRMAN, in proposing the adoption of the report, said that 
at the last meeting, their then chairman, Bir F. Bramwell, had to 
deplore the loss of two directors who had served the shareholders 
since the formation of the company. Now they had to mourn 
the loss of Sir F. Bramwell himself, who had also been 
a director from the first. His colleagues on the board had 
done him the; honour of selecting him to fil the vacancy 
thus created, and while he felt that it would be had to 
folow in the steps of Sir Frederick, the condition of the 
company's affairs, both financially and from an engineering point of 
view, was so good that his taek should prove an easy one. Every- 
thing relating to the company was in a satisfactory condition, and 
boded well for its future progress, and to a continuance of satis- 
factory dividends. Turning to the report, they were able to show а 
satisfactory increase in the number of lamps supplied. The point 
to which their renewal fund had reached was satisfactory, and was 
. A feature of great strength, it being now equal to upwards of 15 per 
cent. of their actual capital expenditure. It was not easy to com- 
pare that fund with that of other companies, as the accounts 
were not kept quite in the same way ; but, as far as he could 
judge, no other company had set aside so large a eum as they had in 
proportion to its capital expenditure. They were able to declare 
a dividend of 10 per cent, and in addition a bonus of 2 per cent., 
making atotal distribution for the year of 12 per cent. They had 
adopted that method of distributing the profits only after very 
careful consideration. They were aware that from time to time as 
they had reduced their cost production, they had given back part 
of it to their customers in, the shape of reduced prices, but it was 


not possible or convenient to give those reductions yearly. They 
must be made at longer intervals of time, as after each reduction, 
for some little time their profits were somewhat diminished, until 
the increased consumption, following on the reduced price, came to 
their aid. Then, in the oourse of a year or two, the amount carried 
forward mounted up, until, ав in the present case, they considered 
they should dfstribute part of it to the sbareholders in the form of 
a bonus By distributing those surplus profits in the form of,a 
bonus, they felt they were carrying out the policy of maintaining 
the dividends at as steady а level as possible, and thus avoiding any 
chance of & set-back during years when fuel was dear. When they 
looked at the accounts dealing with the working cost, there were 
points in them which were exceedingly satisfactory, and be thought 
the shareholders ought to congratulate themselves, and to thank the 
staff who had produced such excellent results. The total working 
cost this year had reached the lowest figure ever reached in London, 
and, as they had been able to produce cheaply, they had been able 
to sell cheaply. There was one item in the accounts on which he 
felt quite as strongly as their late chairman; he referred to the 
iniquitous manner in which they were assessed for rating purposes. 
At present the assessment was based on the amount of their profits, 
and, consequently, the more they reduced their working expenses, the 
greater the sum on which they were assessed. As a consequence, they 
now paid in the form of rates to the two parishes in which their 
works were situated, а sum equal to 60 per cent. of their coal bill, 
whereas the other companies adjoining them only paid two-thirds 
of the amount. Of course that was a matter over which they had 
no control whatever, but it was only right that the shareholders 
should know what a large proportion of their receipts went to the 
public authorities. In conclusion, he said the directors had decided 
to notify a considerable reduction in the charge for current under 
certain conditions of supply. : 

Mr. R. W. WALDAOR, K. C., seconded the motion, and the report 
was adopted. | 
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National Telephone Co. 


Вів Н. Котт.ав M.P. (chairman) presided on Thursday last week 
at Hamilton House, E. O., over the thirty-first ordinary general 
meeting of the above company. 

In moving the adoption of the report, the Снлтвман said that so 
far as the half-year was concerned, he hoped the report would be 
regarded as satisfactory. The income during the half-year amounted 
to upwards of £941,000,as compared with £868,000 in the corre- 
sponding half-year of 1902, or an increase of £72,799. The working 
expenses amounted to £527,000, as against £473,000, an increase of 
£54,000. The net result for the half-year, after deducting the Post 
Office royalties, which amounted to £86,236, was а profit balance of 
£327,739, as compared with £316,000 for the corresponding period 
last year, showing an increase of £11,185. The rentals carried for- 
ward amounted to £827,000, as against £771,000. There was an 
available balance for the half-year of £269,421, and the board 
recommended the payment of the same dividends as were paid for 
the last half-year :—6 per cent. per annum on the first and second 
preference shares; 5 per cent. on the third preference shares; 6 per 
cent. on the preferred stock and 5 percent. on the deferred stock. 
It was proposed to transfer £110,000 to the reserve fund and to 
carry forward the balance of £10505. Dealing with the 
figures for the whole year, he said that the gross income of the 
company in 1902 was £1,691,000, and for 1903 £1,835,000, which 
showed an increase on the whole year of £144,000. After deducting 
P.O. royalties, the net income exhibited an increase of £130,000. 
The working expenses had increased by some £85,000. The net 
result of the year was an increased profit of £44,897. In 1902 they 
carried to the reserve fund £175,000, and this year they proposed to 
carry to that fund £195,000, an increase of £20,000. Ав to the 
capital expenditure, in 1902 they expended £562,000, and in 1903 
£747,000, or an increase of £185,000 for the latter year. Rent, rates 
and insurance had increased by £10,150 during the 12 monthe. In 
1902 they spent £291,000 on maintenance and renewals, and in 
1903 £337,000, an increase of £46,649. The heavy increase in their 
insurance premiums was due to their having had one or two 
disastrous fires, and the insurance companies had come tothe con- 
clusion that they must raise the rates. Turning to general matters, 
he wished to call attention to their unexecuted orders. Complaints 
were constantly made to the effect that an order given to the 
telephone company was not executed for some time. Now, there 
were two reasons wby they did not execute their orders as 
expeditiously as a request for a pound of sugar or a ton 
of iron. First, there was no new order which did not mean 


. the expenditure of additional capital, and then there were 


great difficulties with regard to wayleaves. They might 
rely on it, however, that the company did its best in each 
case. To show them the increasing demand on the company for its 
service, he might state that when he addressed them at that time last 
year, the number of unexecuted orders amounted to 8,815, and this 
year they were 10,563. Therefore they would see that their 
business was not dwindling. The increase was well spread. In 
London there were 3,324 people waiting, and 7,239 in the provinces, 
With regard to London, no doubt they were aware thatthe com- 
pany was working in partnership, and most harmoniously, with the 
Post Office. The Post Office were increasing their business, and it 
had in no way affected that of the company, in fact, the increase in 
the Post Office business had been accompanied by a very large in- 
crease in that of the company. In London their exchange stations 
in 1901, before the competition of the Post Office commenced, were 
39,156, and at the end of 1902,when the competition was fully 
developed, they were 47,053. At the end of last year they num- 
bered 54,752. That was a figure well worthy of consideration, not 
only by the shareholders, but by the public. The steady increase 
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inthe number of subscribers, both in London and the provinces, 
raised а question which for many months had engrossed the 
attention of the board. If their telephone business was to 
be carried on efficiently and successfully, it was impossible to 
discontinue fresh capital expenditure. As he had just said, 
every new subscriber meant an additional outlay of capital; 
the difficulty of the board was not to obtain new subscribers, 
but the lamentable alternative of discouraging that increase 
as far as possible. He was bound to say that that was a policy 
under which the board was smarting at the present time, it was the 
inability to do what they were called upon to perform. The busi- 
ness of a telephone company was naturally progressive, and the 
board were of opinion that any attempt to retard the progress 
would, in the long run, be detrimenta! alike to the value of the com- 
pany's property, and also a source of great inconvenience to the 
public, especially in London. For a long time the board had had 
under consideration what was the wisest course to adopt in the 
interests of the shareholders. One thing was clear, if London was 
to be supplied with anything like an adequate telephone service, 
both the P.O. and the company must face additional expenditure ; 
and the same principle applied to their business in other towns. In 
connection with the development of their service, the general 
manager and the chief engineer went to America at Christmas to see 
what was going on there, not only as to the development of the 
telephone system, but also as to the latest inventions and the general 
policy adopted on that side of the water. Mr. Gaine had prepared 
а memorandum which he (the cbairman) would read. Mr. Gaine 
wrote: “The telephone area of London covered 640 equare miles, 
and had a population of 64 millions. Greater New York (which 
included New York City, Brooklyn, Jersey City, Newark and Leng 
Island) had an area of 400 square miles, and a population of four 
millions. In London the company had some 65,000 and the P.O. 
15,000, the total being 50,000. In Greater New York the number 
was 200,000. In Manhattan Island alone, which had an area of about 
21 square miles, there were upwards of 110,000 lines at work. The 
charges in New York were about three times ‘more than those of 
London, but notwithstanding that the service was popular. The lowert 
charge for service in New York proper was £15 12s. 6d. per annum 
to cover 600 local calls; calls to Brooklyn, &c., varying from 74d. to 
1s. per call. The scale went up to £47 10s. per annum to cover 
4,500 local calls." After making similar comparisons with Liver- 


pool, Philadelphia, Edinburgb, and Washington, &c., Mr, Gaine 


continued: The charges in these American areas are, generally 
speaking, about three times as much as those of this company. In 
the British Town the company gives unlimited service for £10 
perannum." The capital invested in the telephone enterprise in 
America was about £48,000,C00. Acting upon the advice of its 
technical officere, the company during the last few years, arrived at 
the conclusion that the common battery or central energy system 
of working was that which was ultimately going to survive. The 
P.O. had adopted that plan for ite London system. Having dealt 
with the progress made during the past nine years, the chairman 
contrtited the messages of the company with the telegraphic 
messages of the Post Office. For the year ending March, 1903, the 


telegrams numbered 84,570,C00, and the messages of the company 


939,000,000, the average charge made for the latter being under 
a halfpenny. 


Mr. G. FRANKLIN seconded the motion, and the rerort was. 


adopted. : 


Neweastle-on-Tyne Electric Supply Co. 


Tx directors of this company have just issued their report and 
balance sheet, which shows that during the year ending December 
31st, 1903, the total units sold numbered 9,033,625, which, compared 
with the previous year, is an increase of 3,496,125. The year's 
profit, including the balance brought forward from last year, is 
£41,826 188. 4d., out of which there has been paid interest on deben- 
tures and loans £14,031 12s. 9d., and interim dividends, paid in 
August last, at 24 per cent. on the amount called up on the prefer- 
ence shares, and 4 per cent. on the amount called up on ordinary 
shares £11,038 Os. 1d., leaving a balance now to be dealt with of 
£16,757 58. 6d., which the directors recommended to be dealt with 
as follows: in payment of a further dividend of 24 per cent. on the 
amount called up on preference shares, and 4 per cent. on the amount 
called up on ordinary shares, making respectively 5 and 8 per cent., 
leaving a balance to be carried forward of £1,099 Ов. 8d. The ex- 
penditure on capital account has been increased during the year by 
£357,256, which included the purchase of the assets of the electri- 


city undertaking of the Walker and Wallsend Union Gas Co., and 


tbe outlay on the new generating station at Carville, as well as the 
ordinary extensions to the company’s system. 


Crossley Bros. 


THE report for 1903 states that the amount at the disposal of the 
directora is £118,681, out of which a dividend has been paid on the 
preference shares at the rate of 5 per cent. per annum, and on the 
ordinary shares at the rate of 10 per cent. per annum, leaving 
£80,081. It is proposed to pay а further dividend for the second 
haif of the year at the rate of 6 percent. per annum on the prefer- 
ence sbares, and 12 per cent. per annum on the ordinary shares 
(making 11 percent. for the year), leaving £35,777. As this balance 
is unusually large, and а shrinkage in the value of investments has 
been taking place for some years, which amounts now to £17,000 on 
the £130,000 invested, the directors recommend that the invested 
funds be written down by this amount, and that £18,777 be carried 
orward, 


Bristol Tramways and Carriage Co. 


THE annual meeting was held on February 17th. Mr. GEORGE 
Wars, the chairman, pointed out tbat the receipts from the tram- 
way department had inereased from £197,133 last year to £211,904 
this year, which was equivalent to 73 per cent., although the system 
was the same as before as far as mileage was concerned. This more 
than bore out his anticipation that they might fairly look for an 
average yearly increase of 5 per cent. per annum. After alluding 
to the carriage department, Mr. White said the net profit of the 
company was £88,387 against £82,017. They were bringing their 
reserve fund from £112,133 to £127,458, and he drew attention to 
the fact that this Peserve was invested in high-class securities, 
and it bad been decided that the value of that fund should be 
taken at the medium market price of those investments 
on the day the account was made up. The sum left for appropria- 
tion among ordinary shareholders enabled a final dividend at the 
rate of 94 per cent. to be paid. After the adoption of the report, 
and of other formal resolutions, the chairman explained the com- 
pany's extensions, for which a Bill was now being promoted in 
Parliament. These extensions covered about eleven miles of road, 
and were, for the most part, outside the city of Bristol. Both the 
Gloucester and Somerset County Councils had met the company ina 
fair spirit and accepted the clause providing that the option of pur- 
chase should not arise until 42 years from the date of the passing of 
the Act, and that if they did buy, they must do so at fair market 
value, ав а going concern. With some of the district authorities 
some differences had »risen, and the Long Ashton populace seemed 
to feel that an electric tramway would be a bneden to their very 
existence, therefore, with regard to that 14 miles of line, they did 
not propose to further trouble the highly-strung nervous population 
of that sylvan retreat. Some of these questions with district 
authorities, and with the. Bristol Corporation, were still the subject 
of negotiation. | 


r 


Oxford Electric Co., Ltd. 


THE directors’ report for 1903, to be submitted at the meeting on 
Friday, March 4th, says:— 


The revenue account shows a profit (including £276 brought forward from 
last year) of 210,545. After providing £2,041 for debenture and other interest, 


&nd writing off £624 on account of hire-purchase installations, the balance 
available for dividend is £7,831, which the directors propose to appropriate as 
follows :—In payment of а dividend at the rate of 64 per cent. per annum on 
the share capital ranking for dividend (whereof 24 per cent. was paid in Sep- 
tember last), £4,550, and in adding £2,500 to the reserve and renewal of plant 
account, which wil then amount to 27,000; the balance of £881to be carried 
forward to next year's account. It is estimated that at December 3186 last 
there was the equivalent of over 55,000 B.- c. r. lampe connected to the mains. 
The number of Board of Trade units sold during 1908 was 12 per cent. larger 
than in the previous year. The capacity of the generating plant has been 
increased by 875 kw., and additional sub-stations have been installed at Christ 
Church, Merton College and New Road. Extensive additions to the mains have 
been made in Banbury, Woodstock, New, Mansfield and Oakthorpe Roads; 
also in 8t. Ebbe's, Brewer, Merton, Becket and New-Inn-Hall Streets. 


Hart Accumulator Co. 


Тна directors report for 1903 shows a profit for the year of £5,860, 
and the balance brought forward from last year is £4,877, amounting 
together to £10,737. A dividend of 123 per cent. per annum on the 
ordinary shares is recommended, absorbing £5,000, leaving £5,737 
to be carried forward. The buildings, plant, tools, &c., have been 
augmented by £1,790, which has been charged to capital, and due 
depreciation on same hasbeen made. The maintenance of the works, 
plant, &c., has been well kept up at a cost of £724, which has been 
paid for out of revenue. | 

Last year (1902) the dividend was 15 per cent., but the carry 
forward was £860 less. A resolution is to come before the meeting 
on March 2nd to increase the capital from £40,000 to £60,000 by an 
issue of 6 per cent. cumulative preference shares, but it is not stated 
for what purpose the money is needed. 


Brockie-Pell Are Lamp, Ltd. 


Вв Drxon HARTLARD, M. P., presided at the- meeting of this com- 
pany held at Worship Street on Friday last. He moved the 
adoption of the following report :— 


In submitting herewith the profit and loss account and balance-sheet for the 
period ending December 218+, 1908, the directors regret that the result of the 
8 months’ trading has not been more satisfactory. Alter writing off the sum 
of £682 68. 2d. for depreciation on tools and patterns, there remains a debit 
balance of £64 168. 5d. to be carrled forward. The present depression of trade, 
and the consequent extremely keen competition both of English and foreign arc 
lamp manufacturers, have caused a reduced turnover and smaller rnanuf&ctoring 
profite. The directors have used every means to meet the requirements of the 
arc lamp trade, and the lamps which are now being manufactured by the 
company, both of the open and enclosed patterns, are of the most improved 
types. During the period under review the company has received large 
(extension) orders for its lamps for the lighting of St. Pancras and Partick, 
besides orders for Glasgow, Shoreditch, Southend, Leeds, Stretford and West 
Ham. In accordance with the articles of association, Sir F. D. Dixon-Hartland 
retires, and, in consequence of the pressure of Parliamentary work, does not 
seek re-election. The directors propose that this vacancy be filled by a 
gentleman who has an intimate knowledge of the trade, and who will devote 
his entire time as managing director, 


He said that Lord Suffield, the chairman, under doctor's orders, 
was unable to be present. He was sorry that the report was not so 
satisfactory as on the last occasion, bnt they were not alone, as 
many of their competitors were in the same position. The Westing- 
house Co. had never paid a dividend upon its shares, and now 
Crompton & Co., Royce & Co., and others that he need not go into 
had passed their interim dividends on even the preference shares. 
The cause of the Brockie-Pell failure to make any dividend 
was lack of work, The trade returns showed very icon- 


- 
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siderable falling off through no fault of their own. Fiscal policy 
bad been under discussion, and he drew attention to the position of 
the arc lamp trade in this connection. Three years ago there were 
only about three or four competitors for every tender which was 
issued. Now there were never less than 18 or 20, and in a great 
number of instsnces, the tenders sent in were actually lees than this 
company could.manufacture at. The speaker went on to show how 
tbe foreign manufacturer could sell at a loss abroad, and make a 
large profit at home because of tariff protections. He could thus 
keep his works fully occupied, and so manufacture cheaper tban 
otherwise. The British manufacturer had no power to compete 
against the foreigner. He ое chairman) did not go“ the whole 


fiscal question, but he was glad it was to be looked into, because he 


felt that there ought to be & means of retaliation or negotiation 
with foreign countries to prevent such unfair dumping being 
continued. If the new arrangement were carried out 
there would be a difference to all companies over here. In 
our fiscal position he found an explanation why the work of this 
company bad not been greater in volame. He thoroughly believed 
when they made their 3 per cent. dividend that they were at the 
beginning of good days. It bad not turned out to be so, but 1t was 
not their fault. He thought it was very desirable that they ahould 
have a managing director appointed who would give up his whole 
time to the company and really be responsible for the manufacture 
and commercial working. They bad names of several men before 
them, and they hoped to be able to select one of these. After 
stating tbe holdings of directors to show that they bad a real interest 
in the business, he formally moved the adoption of the report. 

This was seconded by Mr. Н. W. Maynane, who, referring to the 
ке of press representatives, suggested that shareholders should 

me the board rather than the lamp or its manufacture, as riegotia- 

tions were proceeding between the chairman and very important 
persons with а view to amalgamation, and anything said might be 
detrimental to the negotiations. | 

A long discussion then ensued, the failure of the directors to bring 
about suocess, the large stocks held, the heavy expenditure incurred 
in keeping up too extensive premises at Worship Street and other 
matters were referred to, and snggestions were made that some of the 
directors should make way for business men who knew something 
about electrical commercial work, also that the company should give 
up the manufacturing of the lamp to someone else and merely sell it. 

Eventually the report was adopted, and a resolution was passed 
to appoint a committee of inquiry to confer with the directors 
respecting the business, the names to be fixed at the next board 
5 to which shareholders holding 500 shares and over are to be 

vi 


Dublin and Lucan Electric Railway Co. 


TRA balf-yearly general meeting of the rietors of this com 
was held at Dublin on the 18th inst dis Tur 
The CHAIBMAN stated that the increased receipts during the halt- 
year from passengers amounted to £184, and from goods £28. 
Expenditure had increased by £113, of which amount £72 was 
incurred through damaged caused by a severe gale in February last. 
During the period a saving of £80 had been effected through the 
introduction of condensing apparatus st the power station. Thenet 
balance for payment of debenture interest was £1,426, and they 
proposed to pay а dividend at the rate of 5 per cent. on the pre- 
ference shares, absorbing £475, and to place £700 to reserve, the 
remainder to be carried forward. 


National Gas Engine Co. 


Tae fourth annual meeting of this company was held at Ashton- 
under-Lyne. The report to December 31st last shows a net profit 
of £28,021. The interim dividend of 54 per cent. per annum on 
the preference shares paid in July, 1903, amounted to £9,695 and 
£903 had been appropriated for writing down Consols, leaving a 
balance of £17,424, which with £8,678 brought forward from last 
zear, left a total of £26,102 to be dealt with. A final dividend of 

j per cent. per annum on the preference shares and 15 per cent. 
per annum on the ordinary shares for the six months ending 
December, 1903, was proposed. Out of the balance £10,000 was 
proposed for reserve, bringing the latter up to £35,000, and £6,322 
was carried forward. Тһе company appears to be in a flourishing 
condítion, and large extensions of works are in hand. 


Telegraph Construction and Maintenance o. 


Тнв report for 1903, to be submitted at the meeting on the 
lst prox., states that the accounts show a net profit of £108,738 
after charging interest on debentures, To this must be added 
` £101,385 brought forward from last year, making a total of £210,123. 
Frow this is deducted an interim dividend of 5 per cent., leaving 
£187,713 to be dealt with. The directors propose to distribute a 
dividend of £1 4s. per share, together with a bonus of 12s. per 
share, absorbing £67,230, being at the rate of 15 per cent., and 
making a total dividend and bonus for the year of £2 8s. per share, 
or 20 per cent., leaving £120,483 to be carried forward. The вһаге- 
holders will be asked to approve a form of trust deed constituting 
& pension fund for the benefit of the staff and their dependents, 
and to sanction the payment to the trustees to be appointed under 
that deed the sum of £67,085 appearing in the balance-sheet as set 
apart for that purpose. 


London United Tramways (1901), Ltd. 


Мв. SaMuEL WnurTE presided at the annual meeting held. at 
Chiswick on Monday. In moving the adoption of the report 
(given in our last issue), he said that Mr. Yerkes, the chair- 
man, was absent through illness. The traffic during the year 
had increased to £280,241, but their expenses bad increased to 
£176,000, the net revenue being £103,850. After paying debenture 
and preference interest, and an interim 8 per cent. on the ordinary, 
they were able to pay a final dividend on the ordinary ut the same 
rate. Under the special circumstances, affecting their business 
during the year, it was an exceedingly satisfactory result. They 
bad made special arrangements for handling very large traffic last 
summer, but the unpropitious weather interfered. Had the 
weather conditions been merely normsl, they could, without any 


additional expenditure whatever, have earned from £20,000 to 


£30,000 more profit. In that case they would have been able to do 
as they had hoped—form a reserve fund, but that would have to 
wait; they would not be justifled in interfering with the normal 
dividend of 8 per cent. for the sake of establishing such a fund this 
year, especially as the undertaking bad only just been establiehed, 
and had a long and successful future before it. The Act obtained 
last year, although not of very great importance in itself, would 
effect the conversion to double track of а number of inconvenient 
short lengths of single line, and the object of the Act was to acquire, 
by compulsion, а number of properties on the existing route of their 
authorised tramways. He then referred to the construction of a 
line now approaching completion, across the Uxbridge Road at the 
Askew Arms by way of Goldhawk Road and Paddenswick Road to 
Hammersmith Broadway. That line was only a mile in extent, 
but it would have a very far-reaching effect and bearing on the 
undertaking, and especially in association with their neighbouring 
company, the District Railway. The general outlook of the under- 
taking was exceedingly satisfactory. 

Mr. C. A. Sporrorp seconded the adoption of the report, and 
the payment of 8 per cent. dividend, and it was carried 
unanimously. 

The retiring directors and auditors having been re-elected, an 
extraordinary general meeting was held, at which the solicitor read 
the heads of the company’s Bills relating to tramways and tube 
railways proposed for the coming session, and after an explanation 
of them had been given by the chairman, they were approved 
unanimously. | 

A vote of thanks closed the meeting. 


аиати aan 


Imperial Tramways Co. 


Tux annual meeting of this company was held on the 20th inst. at 
Bristol, Mr. George White presiding. | 

The CHAIRMAN said it bad been a somewhat uneventful year; 
they were benefiting from the position built up by the company, 
and the satisfactory dividend was the result of that position. With 
regard to the subeidiary companies, the Corris Railway showed the 
same dividend of 6 per cent. for 1903 as was paid in 1902, though 
the traffic receipts were a few hundreds less, owing to the tem- 
porary closing of one of the slate quarries on the line through ап 
accident. With regard to the Middlesbrough, Stockton and 
Thornaby undertaking, the receipts were £49,969, as compared with 


449, 294 last year. The meeting would be asked to approve of the 


company’s Bill in Parliament to authorise extensions of its system 
from Middlesbrough to Ormsby, South Bank and Eston, and also 
or doubling the existing line in that neighbourhood. It had been 
contemplation to execute doublings and other facilities in the 
borough of Middlesbrough, but these had had to be dropped through . 
the attitude of the Corporation. 
Tbe report was adopted, and sanction was given to the Bill in 
Parliament, mentioned by the chairman. | 


Westminster Electríc Supply Corporation. 


Lorn SUFFIELD presided at the annual meeting held at Eccleston 
Place on Wednesday, and, in moving tbe adoption of the report, 
he congratulated the shareholders on the satisfactory progress of 
the business, and upon the payment of an increased dividend and the 
satisfactory carry-forward. The equivalent of 59,153 8-c.p. lamps 
had been added to the circuits during the year, and applications 
continued to come in at a satisfactory rate. There had been an 
increased demand for current for power purposes for passenger 
lifts, builders’ hoists and the charging of motor-car batteries, and 
the ordinary demand for lighting also continued to grow. The 
same eatisfactory rate of increase had been maintained since the 
end of the year. The rate charged per unit for energy taken from 
the Central Co. would in 1904 show a. substantial saving over 1903; 
as the load increased at the station in St. John’s Wood the cost would 
eventually be considerably reduced. In order to meet the growing 
demand for energy the board had acquired a long lease of a site in 
Mayfair for an underground station; it was in close proximity to 
the Davies Street generating station, and it was needed fortransform- 
ing current received from the Central Co.'sstation. That station would 
be ready in time for next winter's aeavy load. Their public lamps in 
the City of Westminster were 952 arcs and £02 incandescents. 

The report was adopted, and the resolution for the dividend on 
the ordinary shares was carried, also a motion re-electing directors. 
Votes of thanks closed the meeting. 
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Notting Hill Electric Lighting Co. 


T£ directors’ report for 1903 says that the expenditure on capital 
account, which at the date of the last balance sheet stond. at 
£210,258, has been increased daring the past year by £6,077, of 
which the principal items are :—£2,126 for new mains; £2,298 for 
а new 500-н.р. motor-zenerator erected at Bulmer Place station; 


£710 incurred in completing the conversion of the leasehold pro- 


perty in Lancaster Road into freehold. 


Debentures amounting to £5,000 have been issued to meet the oost of this 
capital expenditure. The cost of the joint station to date has amounted to 
£111,778, and joint debenture stock amounting to £185,000 has been issued. 
This stock is subject to a cumulative sinking fund, which now amounts to 
£9,288 invested in trustee securities. The following table shows the progress 
during the past three years: 


1901 oe 5% 82,054 lamps. Profit 213,046 
1909 ee oe oe 99,4 » 97 609 
1908 we ae ee 116,860 „ „© £16,018 
The number of consumers is now 2,052 and 97 per cent. of these are supplied 
at 200 volts. The gross revenue shows an increase of £605, and the net profit 
an increase of £108, The net profit would have been larger by about £5,100 had 
the charge for current been the same as that for 1902, but the directors were 
under agreement with the loca! authority to reduce the charge for current from 
6d. to 5d., and the result has been that practically the whole of the profit arising 
from fresh business has been absorbed. The reduction promises to result in an 
increase of business, which should augment the net profits in the near future. 
There has been transferred out of profits to the depreciation, renewal and 
reserve fund account, the sum of 21,950, and, in addition to this, the sum of 
£1,081 has been paid over to the trostees of the cumulative sinking fund of the 
joint debenture stock referred to above. From the net profit remaining is to be 
deducted the interest on the debentures, amounting to £2,156, the interest on 
the joint debenture stock, £1,967, leaving £8,607 available for dividend. 
. The directors now recommend the payment of the usual dividend of 6 per 
cent. on the ordinary shares, which, added to the 6 per cent. on the 
Broterenco shares already paid, amounts to £8,310, and that the balance be 
ivided, one baif being credited to the founders’ shares undivided profit 
account, and the remainder to the other classes of shares, An interim dividend 
of 8 per cent. on the ordinary shares was paid on July 1s$, and the balance of 8 
r cent. will be paid forthwith. The directors also recommend a dividend of 
. per share on the founders’ shares. Suggestions have been made with a view 
to some modification of the capital arrangements which will be more convenient 
both to the holders of the founders’ and the ordinary shares, but will not appre- 
ciably alter the respective rights as between ‘the various classes of shareholders, 
either in the profits or the eventual surplus assets. 


The suggestions will be brought forward at the general mezting on 
Monday, April 11th. The units sold were 1,372,642, but the report 
does not contain an engineer’s statement of electricity generated, 
used on works, unaccounted for, and so on. | 


Northampton Electrie Light Co. 


Tum annual meeting of this company was held in the Town Hall, 
Northampton, on the 19th inst. A dividend of 44 per cent. per 
annum was declared, and а sum of £209 was carried forward. A 
sum of £1,200 was written off for depreciation, ав compared with 
£800 last year. Working expenses were reduced, fuel costing 
12 por cent.less. The consumers were 704, as against 580 last year, 
ard large extensions in supply are in contemplation. 

At an extraordinary meeting following the above, the CHATRMAN 
moved tbat the capital of the company be increased to £100,000 by 
the creation of 50,000 new "B" shares of £1 each, which was 
adopted. 


City of London Electric Lighting Co.— The board 
has resolved to transfer £45,500 to reserve, and to recommend the 
following dividends :—On the preference shares, бе. per share for 
the half-year ended December 31st, 1903, making, with the interim 
dividend m in July, 1903, a total distribution of 12s. per share, or 
at the full rate of 6 per cent. per annum. On the ordinary shares, 
be. per share, making, with the interim dividend of 5s. per share 
paid in July, 1903, а total distribution of 10е. per share for the year 
ended December 31st, 1903, being at the rate of 5 per cent. per 
annum, and to carry forward about £22,000. Both dividends will 
be subject to the deduction of income-tax. , 


Southport and Lytham Tramroad Co.—The ordinary 
half-yearly meeting took place at Liverpool on Friday last week. 
Mr. K. A. Watson, who presided, stated that the whole of the 
capital authorised had been subscribed. Notices to treat had been 
served on the landowners, and negotiations were in progress with a 
leading firm of contractors for the construction and equipment of the 
line, including the conveyer bridge over the Ribble. The report and 
accounts were adopted. 


National Electric Supply Co., Ltd. — The ordinary 
general meeting of shareholders of this company was held on the 
lith inst. at Preston. Dividend of 4 per cent. for the year on pre- 
ference shares, and 5a. 6d. per share on the ordinary shares for the 
half-year, making, with the interim dividend paid in July, 88. 6d. 
per share for the year, also a dividend of £4 1s. 4d. per share on the 
founders' shares, were declared. 


Official Announcements re Companies. — Unless 
cause is shown to the contrary, the following are to be struck off the 
register in three months :— 

Railways’ Electric Supply Syndicate. 
Round's Accumulator Co. 
Smokeless Incandescent Furnace Syndicate, 


Perth Electric Tramways, Ltd.—The directors are 
offering £35,000 6 per cent. second debentures to the present 
holders. The traffic on the system has exceeded all anticipations, 
and more cars and additional car accommodation are essential in 
order to cope with the business, 


Western Telegraph Co.—Interim dividend 88. per 
bhare (at the rate of 6 per cent. per annum), for the quarter ended 
December 31st last. 


STOCKS AND SHARES. 
| | IURE Wednesday Evening. 

StRonG suspicion is circulating through the City that the Paris panic 
of a few days ago was deliberately engineered by certain finan- 
ciers on the Continent, who seized the expected opportunity 
created by their manceuvres to buy cheaply in all the speculative 
markets. However this may be (and certainly there are evidences 
that support the theory), the Stock Exchange and the Bourses have 
been severely shaken, and the subsequent reaction bas failed to wipe 
out all the losses caused by the slump. Consols are fairly steady, 
but it is difficult to sell any investment securities at satisfactory 
prices if the market in them happens to be at all limited. 

Central London Railway stocks are weak, the Ordinary baving 
fallen 2 and the Deferred 1, upon sales by some of the French people 
who took blocks of shares at the commencement of the company's 
career. We have alluded to this Continental holding on several. 
former occasions, and, with the French investors, stricken with 
panic, they threw overboard their good stocks along with the bad 
and mediocre. The last traffic return shows an increase of £164. 
City and South London is not a bad market at 514, and Waterloo 
and City remains at 924, cum the 14 per cent. dividend to be 
deducted this week. Metropolitans dipped to 83, but have 
recovered half a point, Districts keeping steady at 33. No change 
has occurred in the other electrical railway descriptions. The 
Great Northern and City reports a take of £950 for ita first week's 
ru Я 
In the traction list, Anglo-Argentine Preference are a shade 
easier at 42, and City of Buenos Ayres remain about 9, business 


being done the other day at 82. London United Tramways Deben- 


ture has cased off to 103—perhaps upon the absence of provision for 
a reserve fund, that we noticed last week. The Preference are 
unaltered at 113, the rejection of one of the company’s Bills, on 
Standing Orders, being disregarded. British Electric Traction 
Preference have recovered their fall, being now 11. The Ordinary 
are better, although not quotably: there are buyers at 10 instead of 
sellers. British Columbia Electric Preferred has improved to 94}, 


and the Deferred is 834. А little business in Calcuttas found the 
price exactly 6%. 


Great Northern Telegraph shares are picking up some of their 
lost strength, and the price is a sovereign better at 234. Here 
again it wae Continental selling that disturbed the market. The 
company’s line runs, we understand, from St. Petersburg to 
Viadivostock, and the Post Office authorities have notified that they 
cannot accept messages by this route. But as the Great Northern 
has a working. arrangement with the Eastern undertakings, the 
loss cannot be great, and the company, with ite convenient land- 
line, is sure to get a lot of business immediately affairs become more 
settled. The Eastern group again exhibits an unbroken list as 
regards fluctuations of price, and the market grumbles with reason 
at the failure of the public to grasp the good opportunity now pre- 
sented for a purchase of Eastern stock and Ohina” shares. 
Direct United States shares are 1 down, to 110, while Globe Tele- 
graph and Trust Preferred have advanced 2 to 121 middle. 

Under the gentle pressure of a few selling orders, Bromptons 


went back 5s. to 101, and, Charing Cross Preference are 1 lower at 


5% upon slight sales of shares by those who want to apply for the 
new issue. Charing Cross Ordinary had their fall last week, and 
have not made it up yet; the Preference were then unchanged. 
Friday, February 26th, isthe last day for sending in applications for 
the new shares. Kensington Debenture has replaced the fall of а 
point lately shown, although County first Debenture is slightly 
lower at 1074. Brush Preference are back again to 1}, and the 
Ordinary shares have dropped to 15s, but the Debenture stock 
hardened to 993. Oxfords at 51 fail to respond to the increase of 


. 1 per cent. in the dividend. Notting Hills are steady at 134 upon 


the declaration of 6 per cent. on the shares once more, | 

Notwithstanding the declaration of the National Telephone 
chairman that more money is needed for the extension of the 
company's business, the Preferred stock has risen to 104, bargains 
having been done at that price. The other issues keep about the 
same as before, with not much supply in the market. 

Telegraph Constructions continue firm at 344, upon the issue of 
an excellent report, but the Miscellaneous section is somewhat 
neglected. Westinghouse Preference, after being 34, hardened to 4, 
and the Debenture stock is 943. Crompton Debentures have fallen 
a little to 974. The public is not investing its money to any 
appreciable extent!in Stock Exchange markets, but, with its usual 
optimism, the House predicts better times after Easter.“ 


Northwich Electric Supply Co.—The directors recom- 
mend a dividend of 3 cent., against nothing last year. There 
has been an increase of over 14,000 units of current sold for lighting. 
and power. A further £5,000 capital is to be raised. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


8 
Present AMB or | Dividends for me lasi | QUEE week ended 
== т rid three years, Feb ch. eb. Hth. . 
1901, | 1903. | 1908. Lowest 
67,100 дг ови Direct Те тары, 4% Debs, ee ee ee ee ee 100 ee ee oe 98 —102 98 —102 ° 
95,000 | Amason Nos. 1 to 35,000 Се C. аз 10 i gs is 9)— 83 3)— öl 
119,701 Do. do. 6 96 Debs., 1 to 1,950 Red. oe ee ee 100 ee oe se 70 — 80 os T oe ee ~ 
498,840 eel American Telegraph co Seo ee ee ee Stock 61s. 60/6 61s. 50 — 58 50 — 68 * oe 
8,106,580 | Do. do. Gd Pre 272 Zo . ser 6% | 6% | 6% | и—% 94 — 96 bit 
8,105,680 Do. do, de T РР E % .. | Stock Эв. 1/- 2в. km 8 ji s 4 T 
44,000 Chili Tel one, Nos. 1 to 44,000 ee ee ee ee ee ее 6 б ~ 6 $9 4 5i 4 * 
porca e s 600 year 4 & Deb, Stock RS dM. eal. j к) 80 — 61 160 — 01 802 
. 0. ter 4 ео ee ee oe ee = — 
16,000 | Cuba Telegraph ling as ix „ — Ужа жю de. 10 4% | 6% ve 7— 8 7— 8 ee 
6,000 Do, 10% a ee oe ee ee ee ee ee ч 4 9, 4% * 16 zd 17 16 NX 17 эе 
12,981 Direct Spanish egre D oe ee ee ee oe ee ee 1 * 
6,000 Do. do. Сот, Pref, ee ЖА ee ео б ee ee it 7 TT af 
80,000 Do. do. a Debs. eo e ^: ee eo eo 50 ео ee d 0 98 —101 98 101 % 
60,7101 | Direct United States Cable | 90 | bà | s% | Ce. 10 — 1 3— 10} 913 
85, 800 Direct Wast India N 4% Ке, De „Bob., within Nos, l to 1,900, Red. 100 ee ee oe 98 —101 98 —101 ee ee 
4,000,000 | Eastern Telegraph, oo oo 5. 5. o | Bock | 796 | 7% z 119 —124 119 —124 1194 
1,965,565 Do, 85 Pref. Stock oe ee ee ee oe 100 ee ee oe 57 — 90 87 — 90 eo ee 
ge oan Do. y корер піск Вед. ee ee ee @e Hook 1% T% 3 1i 110— 11 . 10 
U | Eastern Extension, us a, an China Telegra - ee [ET x» - 
20, 000 Do. 4 96 Deb. Stock ph Stook ee @e ee 104 —107 104 —107 ee ee 
800,000 | Eastern & Bouth Атав Tele., 4% Mt. Db., Nos, 1 to 8,000, red .1900 | 100 T ec Vs 98 —1С1 98 —101 
900,000: | Do. до. Reg. Mort, Debs. (Mauritius Sub.) 1 to 8,000 | 95 x a a 99 —102 99 —103 
180,927 Globe Telegraph and "RE CD DE Qe “чы 10 5196 va 5% 8 i 
180,049 Do. do. of Pref. ee ee ee ee ee 10 ee . 12 —1 1 12 
150,000 | Great Northern Telegraph, o пһа еп WW. Deu xu m ot 10 16 96 | 19396 Р 22 — 33 28 — 38 
17,000 | Indo-Muropean Telegraph Bie ne 95 |10% 10% 88 — 41 88 — 4l ; 
100,00 London Platino- Brasilian Tele ph, 6 96 Debe eo ee ee 100 oe ee ee 100 —103 100 —108 
1,968,988 | National Telephone, Pref. В es ов „„ ое 100 5% | 6 6 9, | 102 —104 103 —106 p 
1,966,061 Do. Det. v M iu эз .. | 100 ys 43 ‘BY 78 — 81 78 — 81 78 
15000 | Do. do, 695 Cum. Ist Pret, Se Жеб сюе за ee 6 6% | 19—14} 144 
М EA Do. do. 6% Oum. ind ‚ои 109 18 6 6 и, = TX M — 15 14 
. 6 мааа, Bid. Proôt., 1 to 960,000 - 8 i = *— 
000,000; Do. do. 84% Deb. Stock Red. о oe  .. | Stock | Bj 84 84 95 — 97 95 — 
600,000 Do. do. 4% Deb. Stock Red. oo «oe | 10 4 4 4% | 100 —102 100 —103 1011 
179,818 | Oriental Telephone and Көө, Nos. 8 to 171,604, fully paid Mí. s 1 6 6 "a — 1 > 
100000: | Pacific and European Tel, 9, Gus, Bebe, sSoSzbae |; |1 |] scm 7—10 i 
шы uropean Tel., 4 uar, Debs. 1901,00 T .. | 100 Wes А ё — — "i 
11,899 Reuter i % ee ti ee | oe ee ee 8 6% ee . à 64— Фе 
8,808 Submarine Cables Trust k 9 cua Qs .. | Cert, oe a 117 —122 117 —122 T 
en United | River “es 65 Prof. N de 7 5 19 | 7% T A d- A . 
: 0 um. 0 Ов, 1 ‘to ee ee ee oe ee 
110,941: Do. ор „5 Dobe ee i ee ee s ee Stock ев ee . 102 —1065 102 —105 ee 
120000 West Coas of Кета * Dele 11555 та Те on T 2% T ев uo e d 
о e Й to guar. ras, Bu L eo eo ee — — oo 
267,980 | Western Tel Шашы xg to 907,980 id Ev! x5 Mob 10 1 96 7 96 às l1$-— 123 ї114— 12 112 
15,000: Do. о md geries, 1908 ee ee ee 100 ee eo ee 99 —102 99 —102 ee 
on uil a oo А, 1 1 Š Deb Stock Red. ee ee ee ee Ет ee ee ee To Eg e 
Indie an Anama Telegra m oe e ee ee ee ec = oe 
84,568 do, O. 6 Cum. 1st Pref. ee ee 10 ee ед ee == # 6 — Hd . 
4,600 Do, do, do. 6 Y Cum. and Pret, se^ „10 ee T ee 44— T 
80,0008 Do. do. do, 5 % Debs., Nos. 1 to 1,800 .» | 100 -" es j 99 —102 99 —102 "à 


ч» 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 


90,000 British Aluminium 7 Cum. Pref. ee ee ee 10 ee ee eo 4 — 6 4 - b $e [] 

200, 000 do. 5 1st Mort. Deb. Stock Red, T m ee | Stock s MOT Ps 87 — 91 87 — 9l T 

100,009 British Electrio Traction e T T T T ss 10 9 96 B 96 - 94— 104 — 104 1 

100,000 Do. do. 6 5 Perg. Pret. eo ee 10 ee eee oe 10 — 11 xd 1 11$ 11 

600,00 ро. do. alter Debentare Stock «c ee | Stock T i 190 —198 190 —193 122 121$ 

100,000 British Insulated and Helsby Cables m và а „ T s 6 10% 10 6 — 6 — d a í 

100,000 ы um ee ee ee ee 5 ee 64— 6 6— ә 
60,000 Do. do. p xr Mort. "bes Red.. ee ee ее ee 100 oo oe 102 —107 102 —107 b 
60,000 d Lindley 4 Oo.; ee Pre ee ee es oe 21 ‘Nil 28 . T E 
60,000 ` 6% Cum. Pre СТ 41 6 Ў .14/6 to 1 14/6 to 22 ee 

105,781 "brum "Electrical sar ipi 1 to 10051 МЕ ae ax N il 1 1— 1 ‘ 

150,000 Do. Non-cum. 6 % Pref. эе 92 9 8 95 6 96 1 1 1 — 14 е в: 

196,000: Do. 4 $ Perp. Deb. Stock Se .. | Stock es és sd 97 —100 98 —101 х 

196,000 Do. 4 Perp, ind Deb, Btook e .. | Stook id Wa T 15 — 80 76 — 80 “+ " 
86,000 | Callender's Cable бо сайд shares oe ee 6 20 N 15 ee 10$ — 114 103 — 11 T 
40,000 е do. do. 6 % Cum . Pref. ee 6 es ee с 51— 52 62 
90,0001 Do. do. do. 43 96 1st Mort. Deb. Stock Red. Stock es ‘x Я 104 —108 104 —108 T" 

1,860,014 | Central London Railway, Ord, Btoc аа 4 T is .. | Stook | 4 4 4 93 — 96 xd 91 — 94 94 92 

494, Do. do. bates Stock. M T -— .. | Stock | 4 4 4 90 — 99 xd 96 — 99 99 

494, Do. do. о, oe oe oe ee ee Stock 4 4 4 70 87 — 90 xd 86 — 89 oe 

1,880, City and South London Railway  .. es ae св và .. | Stock | 3 8i 25 49 — 52 x4 49 — 62 tog Я 
85, ошип " Oo., „ „ £100, 2 8 7 Б vi 1 14— 2 s s 
B ort. g. Debe., o o an — 

100,000: pA to 11,000 ot £50 red, ee ee ee ee 97 —100 96 99 oe ee 
99,961 son & Swan United Elec, Light, 4 shares, £8 paid, 1 to 99,961 5 Nil Nil x 0 — 0 — Wis ae 
17,189 Do. do. '* A " shares, 01—017,189.. Pa 6 Nil Nil t es — 1 1 T oe 

B44,0281 Do, do. as Deb. Stock Red. 100 m T x 12 — 77 72 — 77 а а 

100,000: ро. do. eb, Btock Prov. Certs, ali pa. 100 Ma es «e 76 — 81 76 — 81 a - 

119,100 | Electric Construction, 1 to 12 UE vx А x» és 2 69% 6% es 1 14 1 12 ix 
81,890 Do. до Cum. Pref., 1 60 81,890  ..  ..  .. 2 oe Sa га 8 B ws 
выш | Do, meod? Co. Qd o Perp, lat Mort Deb. Stoo +» + | Stock "ETE m 97 m d à 
25,000 n eo 0 Г] um Ө 6 ae ee ee ae oe 92 ee ee 

200,000 А o. Kt: Mort. Deb. 2а oe e. e+ | Btock i 8 2 i 95 — 98 95 — 98 T oe 
88055 Навела (W. T.) e Sn Ord. Pr t. eo ө ee eo : 20 96 90 96 ee 7 — r^ * — r^ 18 ee 

' о. е . ee eo oe ee ee — zone oe ae 

` 48,050 Do. do. ort. Deb. вос e e| Stock |... > m 108 —112 108 —112 5 Js 

f 60,000 MA: cia. . & Telegraph Werks „„ we 10 10% |10% bs 183 — 19 18 — 19 19 2 

verpoo ver e way, . ee ee ee ce ee ев ee 4 = — * s oe 
10,000 t Do. do. Pret. £10 paid ee ee ее Фо „10 14% ee m ==. oj? ў 103 .. 
87,860 Telegrapt Construction and Maintenance 19 0% 20 9% | 20% 83 — 86 — 86 85 83} 
150,0002 4 96 Deb. Bda., Nos. i to 1,500 Red. 1909 100 ee ix у 101 —104 101 —104 ` 1014 Ré 
650,000: Waterloo & City АА Ord. Stock ee eo ee ee ee | 100 8% 8395 83 91 — 94 91 — 94 "m Ya 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Manchester Share List. 


SS RS SE mn : 
Bank rate of discount 6 per cent, (September 8rd. 1903). 
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Present Stock Dividends for the Closing Closing Business done 
NAMB or otations otations week ended 
issue, у Share, | 1 three years Fed. Lich. eb. 4th. | Feb. 24. 1904. 
‘ t Highest. Lowest 
100,000 | Blackheath and Greenwich Dist. pieces Light, Ord.. - Se 1 1 1 . oe 
f 50,000 Do. 7 % Pret ok ol d- n" 10 1 | _ 
' 100,000 Do. i 18% Deb. Stock, Prov. Corts. | 100 114 —117 115 —118 115 1143 
20,000 | Brompton & Kensington El Light Bup., Ord., 1 $o 20,000 as 8 10 101 10 — 103 oe 
T 90,000 7 % Cum. e ee b 9 — 1 93— ] ee 
i 250,000 | Central Eleotric Supply 4 96 Gat Deb. Stock. f 100 106 —109 106 —109 А 
D 60,000 се e oss and "nne көенү Bupply | “s 6 8% 1ł— 1178 du R1 72 
" 40,000 Do. do, " Ci T City Undertaking ” d Cum. Pre. 5 “ ‘ 5 im b н E 
950,000 Do do, 1 v Deb. Biook Red. . ee Фе ee ee 100 102 —104 102 —10t 102 
14,486 |*Chelsea Electricity Supply, Ord. 5 И» йй, Cu 6 53 5j— 64 5i— 6 5\2 5{ 
70,506 City of London Electrio рне от 0rd. 40 ,001—110,506 e "^ 10 5% l04— 111 102— 11i 11 
40,000 Do. 6 to 40,000 ee oe oe 10 ee 18 aura! 14 18 = 14 
" 400,0001 Do. b Deb. Stock, Sorip. (iss. at a iio all paid .. T ae 121 —196 121 —126 
800,000 Do. 44% 2nd Deb. Stock, Prov. ..| 100 101 —104 101 —104 1034 
40,000 | County of London & Brush Prov. 3 Li ighiing Ord: 1—40,000. . 10 8— 9 8— 9 
90,000 Do. do. do. Pref., » 40,001—60, 000. .| 10 114— 123 114— 123 1113 Ng 
400,000: Do, do. Deb. MR m TE ds T . 107 —110 106 —109 es 
250,000 Do. do. 9nd Deb. Stock ee eo ee ec Stock 99 —102 99 отт. 1004 
60,000 Edmundson's Electric Corporation, Ord. Shares vk $a V 6 " 51— um 
80,000 Do. do, € Cum. Pref. ee oe oe ee oe санад b 5 e e 
140,000 Do. do. lst Mort. Deb. Stock .. | 100 108 —106 xd | 108 —108 1011 
. 91,000 | Kensington and Knightsbridge 0, on © 6 1295 11 — 12 11 — 12 . 
110.000 London Eiedro Bupely Corporstion, L miad, Бедната вю di 1 cH "а ar 
n o Supply Corporation, A ‘ s a vd 
49, Do. Ho. 6 96 Pref. b T 6 6 b 6 
0001 Do. do. do. 4 n is Mort. Deb. Stock Red Stock А 95 — 98 95 — 98 
100,000 | Metropolitan Electr!» Supply, 1 to 100, 10 is 174— P 174— 18 18% p 
71,106 Do. do: % Cum. Bret. І-т ‚106, 43 paid 5 T 5% 
000! Do. do. 4 d 1st Mort. De b. Stock ee ee ee eo 109 —118 109 —118 oe 
950,000 Do. Mort. Deb. Stock Red  .. .. | Btoc 96 — 98 96 — 98 m oe 
60 000 Do. о. 4% First Mort. Debs. bs MA - 100 —102 99 —102 
40,000 | 8t. James’ and Pall Mail Elec Light, Ord. | b 144% 14 — 15 11 — 16 148 14} 
90,000 Do. do. do. 1 Pret. 90,081 to 40,080 б is 8.— 9 ха 8— 9 v. 
160,000; Do. do. do. 84% Deb. Stock Red .. | 100 КЕ 97 —100 97 —100 ES š 
19,000 | Smithfield Markets Eleotrio Bu ly, Ord. "s a b 4% 81— 84 81— Ui si 
60,000 Do. 4% Deb. Stock - .. | Stock г 85 — 90 85 — 90 ; as, 
65,000 South London тыы poly, Ord ee °. ee oe ee 6 8 % 43 43 oe vis 
80,000 | Urban Bleotric Supply, ee ee ee ее ee b oe 4 6 4 b wet "m 
110.000 Iw tmineier оско! Su cam Fat ies Mia’ CD NA 5 ix 1 4 194° 19$— 1 12 E 18 ibA 
9 es 0 рр [1 oe ee ee ee ee % ?2$— = 
98.141 Do. 1 5 % Cum. Pret. - ws b | is — 1 6— 6 — 1 $5 
id а to Founders Shares. t Unless ТЕТРА stated all shares are fullv paid. 
MARKET QUOTATIONS, Wednesday. February 24th. 
Week’ 
CHEMICALS, &o. „ METALS, &o. (continued). т Ino. or Deo 
@ Acid, күноо e. per OWS. 6/- se g Copper Sheet ..... per ton 470 
а „ Nitrio.. dn à . рег owt, 22J. > f „ Rod. . рег ton £70 T 
a 57 Oxalio. e oe ee eo per owt. ^ / ee e n (Electrolytic) Bars eo per ton £68 ee 
а „ Bulpburo .. ie .. per сиф, 5/6 e" e 11 Bheets .. per ton 275 sa 
a Ammoniac, Sal s.. per owt., 42 . ра в " п Rod .. рег ton #15 ‘ee 
а Ammonia, Marie (crystal .. per ton £83 10 di "ND á Н.С. Wire per lb. ^d. i 
а ee ee per ton £30 ee / Ebonite Rod ee oe ee per Ib. 8/3 ee 
уа Bl leachin powder . ae ee eo per ton £4 10 ee f » Bheet ec ee per Ib. 8 / oe 
а Bisulphide of Carbon . por ton 15 vs я German Silver Wire .. per lb. 1/6 : oe 
a Borax.. > is ss .. per ton £18 sa k Gutta-percha fine . 20 .. per lb. 8 / ‚ө 
а Вепво!е (90 95) ae s . per gal. 77 a h India-rubber, Para fine và .. per lb. 4/5 to 4/54 inc. 
a 99 (60 90) ee ee oe per gal. 5/6 ee $ Iron, Charcoal Sheets ee 60 рег ton 218 oe 
а r Sulphate .. A .. per ton £23 е „ Pig (Cleveland warrants) рег ton 42/5 14. deo. 
а Nitrate "T T . per ton 294 ks б усе scoording to візе per ton From £11 - 
а „ White Sugar > .. per ton £81 m t 5 Вогар, .„ рет ton 47/6 to 50J- se 
а Mt 5 es as es рег “1 ss $ $4, Wire, аА No.8 .. per ton | Hie УЯ 
a e ylated p ee per е ee to 1 
а Naphtha, Solvent (909% a 160° С). per gal. 56 > оа : Lead, English vus se per ton | £12 2 6 } шо; 
а Potash, Bichromate, in casks .. per ib. Bd, ia .. per ton £18 85 
& „ Caustic R 8 ee рег ton £M aa т Р Minn Wire No. 98 .. .. per 10. 8/- Tm 
а $ Bigulphate .. per ton #85 T g Mercury . per bot, £8 5 ae 
@ Shellac ка .. рег owt, 220/- $5 d Mica in original oases) small . per lb. 4d. to 1/6 
а Bulphate of Magnesia © ee рег ton £4 10 24 : is ii i medium per 1b. 2/6 to 8/9 o 
a Bulphur, Bublimed Flowers ee per ton £6 10 oo large ee per lb. 4J- to 1/9 ee 
a " [pa ered T per ton £b 10 vk Р “ү НТ Bronze, plain castings per lb. 1/ to 1/94 sw 
а per ton £5 oe p » rolled bars & rods per lb. 1/ to 1/8 " 
a Soda. сагаш (white 70%) es рег ton 610 15 v» p " н Strip & sheet per lb. From 1/1 és 
а „ Crystals Vx . per ton £8 vs o Platinum òs .. per ов. £4 ee 
а „ Bichromate, ‘casks. . ee per lb. Lad. és Г Silicium Bronze Wire per lb. 9d. to 11d. ii 
Steel, Magnet, acc'd'g to des- р' п per ton #68 ee 
METALS, &о. 99 2 ,9 in bars ee ee a take ee 
b Aluminium In ote, in ton lots .. per ton #4190 2 g Tin, aig se s 0 рег ton i #128 10 10s. dec. 
" , in ton lote .. per ton #168 vs , i" е . рег lb. 1/6 oe 
b sheet, а Don lots .. perton £166 45 Wire, Nos. 1 to 16 . per lb. 1/7% 
P Babbltt's metal oa per ton 448 to £180 є% Р p White Anti-friotion Metals— . 
c Brass (rolled me T to 13^) basis per lb, d. e "White Ant brand .. per ton £19 to £62 4s 
€ n ube (brazed) Ба .. per lb. ва. vs j Tarns, 2/108 Grey Cotton, on sp'ls per lb. ва. i 
8 n (foia drawn). . .. per lb. Tad. à j n 6lea. Flax. .. per lb. А oe 
c Wire, bas - .. per lb. d. їі „ d ply 10 lbs. Russian .. per lb. 4484. - 
С Соррег Tubes Сыа T .. per lb. 934. j „ 10 lbe. Russian, single .. per lb. 44а. ee 
(solid drawn) .. per lb. 290 1 180 Iba. Jute rove per ton £11 x 
$ Copper Bare (best selected per ton £70 k Zino, Sh’t (Vieille Montagne bnd.) per ton £24 15 và 


Quotations supplied by Messrs.:—a О. Boor & Co.; b The British Aluminium Co., Ltd.; ¢ Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co.: dia- Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward 1 ill & Co.; i Bolling & Lowe; j Walter Н. Hindley and 
— Ltd.; k Monu Ashby, Ltd.: m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; р The Phosphor . Co., Lid. 


Meis аа А af — MÀ MÀ 9 — — — — — € 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


Я Week Receipts for | No. Miles Week Receipts for No. Miles 
Locality ending the week, | wks. | Total to date. open. . Locality. ending | the week. | wks. Total to date. open, 
£ | £ 4 £* | * А 4 £* | £ £t | * 

Aberdeen  .. .. | Feb. 20; 1,014 | «711 | 88 46,261 + 9,07 10 — 8 Cork. m M Feb. 18 851 | — 14 7 | 2,750 |+ 17; 9 — 

Birmingham | » 20 5.151 4296 8 41, Ius + 2781] 31 — 2 |! over e o 6| „ 20 164 — 8 7 1,22 — 58 3 — 

Bournemouth ‚.| cee ad E68 — — — — 1 = || Dublin oe | „ 19 4.216 | —807 | 8 31,010 + 599 47 + 

Blackburn .. з „ 19 716 | + 67 — 89,584 | + 1,991 | 1 — |S|East Ham .. ed » 20 ) +101 | — | 90,807 | + 8,173! 6 |+ 
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“GUTTA GENTZSCH. 


Ax INSULATING SUBSTANCB RECENTLY INTRODUCED 
INTO ENGLAND. 


Tue New Gutta-Percha Co., Ltd., have now completed the 
first instalment of plant and machinery at their factory at 
Greenwich for producing an insulating material which they 
call“ Gutta Gentzsch," and which has already achieved a 
remarkable measure of success on the Continent. Many and 
various have been the attempts to produce a gutta-percha 
substitute, but hitherto without success, for reasons which 
will be familiar to most electric cable manufacturers. 
Through the courtesy of the directors of the New Gutta- 
Percha Co., Ltd., we recently had an opportunity of inspect- 
ing their factory at Greenwich. A steam engine capable of 
indicating 150 H.P., together with the necessary boiler plant, 
drives the machinery, which is of а very simple character, 
and in the design of the buildings provision has been made 
for future extensions, so that the output could be largely 
increased at a relatively small further capital expenditure. 

. Mr. Ed. О. de Segundo, A. M. I. C. E., the engineer of the 
New Gutta-Percha Uo., Lid., frankly admits that when he 
was retained to investigate the merits of this subatance two 
years ago he entered upon his investigations in & very 
sceptical spirit, but that after witnessing the manufacture 
of the material at the inventor's factory in Austria, and after 
hearing the evidence of Mesars. Felten & Guilleaume, who 
had already manufactured a number of submarine telegraph 
cables for their own purposes and for the Imperial Post 
Olfice of Germany, he could come to no other conciusion than 
that this material marked an important advance as an 1nsn- 
lating medium upon ang other that had hitberto tound its way 
on to the market, Some preliminury experiments which he 
caused to be made in England by independent authorities who 
were ut least as sceptical ag he was, Cuntirmed this view, and, 
judging by the details we give further on, иеге can be litule 
doubt now that Gutta Gentzsch should in the near future 
play an important part in the insulation of submarine Cables, 
particulariy as the growing scarcity of gutta-percha and the 
consequent enhancement of its price have rendered the use 
of pure unadulcerated gutta-percha almost prohibitive, and 
have conduced to the udmixture of other substances with 
gatta-percus, which, of course, materially lowers ше quality. 

Various mixtures are employed ш muking up the Guuta 
Gentzsch " accordiug to whether it is designed for use as a 
substitute for gutta-percha in the insulation of submarine 

cable cores, or whether as an insulator for electric light wires 
and cables for use on land. 

The Imperial Post Office of Germany have subjected the 
material to the hardest possible test, namely, in the insulation 
of submarine telegraph and telephone cables. Three official 


certificates in all have been issued by the German Post . 


Otficc—the first in November, 1900, the second in May, 
1992, and the third in May, 1903. Previous to their first 
report the German Post Office had been occupied with 
laboratory aud practical tests tor several years, so uhat they 
have gone very thoroughly шою the matter, and the official 
oertincate issued in Muy, 1903, was ot the nature of a final 
one, and was to the eflect that the cables which had been 
laid, and which had been in practical use, had given every 
Satisfaction. In December of last year Mr. de Segundo was 
informed by the head of the Telegraph Department at Berlin 
that several more cables had been iaid during the year, and 
that the authorities intended to extend its use in this 
direction, as they were perfectly satisfied with ив behaviour. 
From the above it will be scen that Gutta Gentzsch" is by 
по means of musuroom growin. Ав a matter or tact, Mr. 
Адои Gentzsch, the in veutor, had spent upwards of six years 
in experimental research before Le succecued ш pruduciug u 
Material WHICH possessed Шо necessary yUalilles оо furu che 
basis uf а proper substitute fur ше пашы guuta-perchia, and 
a further cuuelüerabie pericd elapsed belure bis pracucal 
tests enabled шш to hx upon Ше proper lngredicuts and 
ргорогиоцв to enable шш to take оци Levers Patent tur che 
Matcriai, Which were granted to шш witnout avy uilficulty 
Whatever in Germany and all the Europeun countries, uud 
in America, Tue German, Austrian аша other of ше 
European patents have been acquired by one of the most 
powerful electric manufacturing firms on the Continent, and 


* d 


the New Gutta-Percha Co., Ltd., have acquired the British 
and Colonial and some of the European patents. 

It will be of interest to our readers to say а few words 
upon the physical and electrical properties of this material, 
The leading characteristics are :— ° 

1. The dielectric resistance is equal to that of natural 
gutta of. similar quality. The softening point is consider- 
ably higher than that of natural gutta-percha (‘Gutta 
Gentzsch," about 130°; real gutta, about 100°). 

2. In the case of submarine cores the capacity rises for 
some weeks after immersion, but attains a constant value 
which compares well with the inductive capacity of similar- 
sized real gutta-percha cables, — : 

M prieg is very much lower than that of real gutta- 

а. 

4. The specific gravity is about the same as that of water. 

5. “Gutta Gentzsch” cools more rapidly than real gutta- 
percha, this being an important advantage from a practical 
standpoint in the covering of wires with the material. 

6. The resistance of Gutta Gentzsch" to the influence of 
oxidation and of the effect of light is remarkably great, as 
Compared with natural gutta, which, as is well known, soon 
becomes hard and brittle, and entirely loses its valuable 
properties when exposed to light and air, particularly in dry 
positions. 

With regard-to this latter property, two experiments may 
be mentioned. One was carried out by Dr. Weber, who exposed 
thin sheets of Gatta Gentzech” and of natural gutta to the 
continuous action of pure oxygen at a temperature of 86? F. 
for eight days and nights, at the end of which the natural 
gutta had become so oxidised as to fall to pieces on handling, 
whereas, the Gutta Gentzach”’ was very little oxidised and 
was practically unchanged as regards suppleness, 

A corroboration of this is found in the behaviour of a coil 
of wire which Mr. de Segundo tells us was covered with 
* Gutta Geutzsch in his presence in February, 1902, and is 


therefore two years old. During this time the wire has been in 


his poesession and has lain on a table in his office exposed to 
to the atmosphere and to sunlight. Mr. de Segundo handed us a 
piece of this wire which we fuund we could twist until thecopper 
conductor broke, without breaking the '*Gutta Gentzsch” 
covering. This is certainly a remarkable result. We notice 
that Mr. Swinbuirne also refers to this peculiar characteristic 
of the material, He says in his report: The insulating 
compound is tough, and does not suffer from bending. We 
were able to break the 7-strand copper by repeated bending 
and twisting without breaking the insulation outside of it.“ 
Owing to insular prejudice, which is à prominent charac- 
teristic of the mind of the average untravelled Englishmar, 
the directora of the New Gutta-Percha Co. found it necessary 
to repeat in this country some of the tests to which the 
material had been subjected on the Continent, and with a 
view to obtaining the highest independent testimony, they 
requested Mr. James Swinburne (late President of the 
Institution of Electrical Engineers) to test half-a-mile of 
* Gutta Gentzsch " core (180/130) which was identical with 
that supplied by Mesars. Felten & Guilleaume to the German 
Post Office. Simultaneously a test of a similar length of 
core was commeuced at the works of Messrs. Felten aud 
Guilleaume, and subsequently this соге was shipped over to 
England aud immersed in a tank at Mr. Swinburne's office 
for further test. The results of the teste, which extended 
over a year, have been. most satixfactory. The material 
showed a gradual increase in the inductive capacity for 
about five or six months after manufacture, at the 
end of which time it became, and remained, constant. 
This was the invariable experience of Messrs. Felten and 
Guilleeume, and of the German Post Office who test 
their Gutta Gentzsch” cables every week. The inductive 
Capacity at fist was very much lower than that of similar 
guita-percha cable, but eventually rose to, aud remained 
cuustant at, a value wulch, аз Mr. Swinburne poiuts опо in 
his report, compares favourably with tbat of real gu ta- 
percha соге of tue ваше dimensions. Tue dielectric resist- 
ance docs not, however, 1ise us ш the сазе of а real guita- 
percha core, but, as reported by Mr. Swinburue, гешашв 
constant after Ше inducuive capacity has reached цв Coustant 
Value, Within the limits of personal error aud measurement, 
Samples uf tue material were also subuitted vo the well- 
known rubber expert, Dr. Carl Oito Weber, Pn.D., of 
Manchester, who investigated the merita of the material from 
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а chemical standpoint. In his report Dr. Weber comments 
very strongly upon the remarkable properties and character- 
istics of the material, and concludes his report by stating 
that For the applications in which at the present time the 
bulk of the natural gutta-percha is consumed, the ‘ Gutta 
Gentzsch,' both by reason of its chemical composition as also 
of Ив physical structure appears to be eminently suitable." 

A coil of “ Gutta Gentzsch” core was submitted in the early 
part of last year to our postal authorities at St. Martins-le- 
Grand and was tested by them for several months; as a 
result the company received a small trial order of 5 miles, 
which was recently delivered to the Post Office and is now 
in use. ‘Trial orders were received from several of the 
railway companies in. the autumn of last year, and repeat 
orders on a commercial scale have since been received by the 
company, in fact, one of the leading railway companies in 
England has accepted the New Gutta-Percha Co.’s tender 
for the supply of “Gutta Gentzsch” wire for the ensuing year. 

The New Gutta-Percha Oo. have recently received from 
the Danish Government an invitation to tender for the supply 
of submarine telephone cables, in the specification for whic 
it is set forth that the insulating medium is to be “ Gutta 
Gentzsch." The Danish Government have been led to adopt 
“ Gutta Gentazch" from the satisfactory replies received from 
the Imperial Post Office of Germany to their inquiries as to 
the behaviour of this material The fact of Gutta 
Gentzsch being specified by a second Government Depart- 
ment is undoubtedly a striking testimony of the growing 
confidence in the value of Gutta Gentzsch as a substitute 
for the natural gutta-percha. | 

An important feature of the Gutta Gentzsch is the sim- 
plicity of the process and the comparatively low price at 
which it can be sold. We аге informed that the particular 
grade suitable for the insulation of submarine cable cores can 
be produced at a coat which would enable it to be sold at a 
price considerably below that of natural gutta-percha. It 
' must be borne in mind that natural gutta-percha has to be 
paid for according to the shipping weight at Singapore, or 
wherever it comes from. It may lose from 10 to 15 per 
cent, in moisture on the voyage over, and it suffers a further 
loss of weight which is usually between 30 and 40 per cent. 
owing to the dirt and other foreign elements which have to 
be removed by a process of washing, whereas, the Gutta 
Gentzsch" is supplied in а form in which it is ready for 
immediate use in Ше covering machines without having to 
undergo any preliminary processes, . This, of course, very 
greatly simplifies the procedure in insulating wires. 

It must not be inferred that the field for Gutta Gentzsch " 
is limited to its being used as a substitute for natural gutta- 
percha, as its name would seem to imply. As a matter of fact, 
it has already been determined that ** Gutta Gentzsch " can 


be employed successfully, both electrically and commercially, 


as an insulating medium for electric light wires and cables, 
which are now insulated with vulcanised india - rabber, 
and the reason is not far to seek. It is well known that 
vulcanised india - rubber cables do not stand well in 
damp places, whereas damp does not appear to affect “Gutta 
Gentzich" at all. In this regard it behaves more like the 
natural gutta-percha, Further, the specific gravity of the 
rubber mixtures which are used for the good quality of in- 
sulated wires and cables, ranges from the minimum of 1:5 to 
1'7 and even higher; whereas the specific gravity of “ Gutta 
Gentzsch is very littlehigher than that of water. In fact, 
* Сака Gentzsch ” floats when it is warm and gradually sinks 
when cold, the specific gravity beimg about 1:03, but varying 
slightly with the various qualities, These two circumstances, 
taken in conjunction with the comparative hardness of the 
material as compared with gutta-percha, and its high di- 
electric resistance,should render it eminently suitable for the 
insulation of wires and cables and for a wide variety of other 
purposes, such as in the manufacture of belting, for boot 
soles, and for waterproofing and kindred purposes, 


Sadbury.—The T.C. has signed an agreement with the 
Empire Electric Light and Power Co., whereby the company 
agrees to take over the Council’s prov. order and to complete the 
entire works within nine months after commencement. The com- 
pany are to pay the Corporation 4750, and the prices for lighting 
are not to exceed 7d. per unit, and for power 4d. The Corporation 


have power after 21 years, and every subsequent five years, to 
purchase the undertaking. 4 
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THE USE OF ELECTRICITY IN MINES. 


THE Home Office has just issued a report of the Depart- 
mental Committee on the use ot electricity in mines, with а 
set of rules to be observed in the installing and operation of 
the electrical plant. The Committee consisted of the 
following gentlemen :—Messrs. Henry Н. 8, Cunningham, 
C.B., Charles Fenwick, M.P., William Walker Hood, W. H. 
Patchell, M.I.E.E, ҮҮ. N. Atkinson, and А. Н. Stokes, 
the last two being Н.М. Inspectors of Mines. 

In the course of their inquiry the Committee consulted 
many gentlemen who, by their special knowledge of the 
question in its various aspects, could render advice and 
assistance, Several collieries were also visited for the purpose 
of inspecting their electrical equipments. 

It is scarcely necessary to say that one result of the ш 
is а full recognition of the great advantages accruing from 
the use of electricity both for motive power and lighting. 
It is pointed out that the dangers attending the use of elec- 
tricity are not greater, but often less, than those encountered 
in the use of explosives, while many dangers met with in 
mines are minimised or eliminated by the use of electrically- 
driven tools properly protected and carefully controlled. We 
take the following extract from the report :— 


. . . . These powerful agencies may be made to play a most use- 
ful part in di the severity of human toil. There can be 
no question that hand-hewing or holing and drilling of holes in 
coal and rock are very severe physical labour, and that they present 
dangers from which the use of machinery is free. 

In order to hew coal the miners generally have to lie for hours 
under masses of coal which, if they fell, would immediately crush or 
severely wound them; and a proportion of the yearly roll of mine 
accidents is due to this cause. Bat if a fall occurs at the face where 
а coal-cutter is being employed, it will often only be the machine 
that is 

When, therefore, we reflect upon the mitigation of severe and 
exhansting labour, and the far greater efficiency that the use of 
electricity is likely to produoe, which ought to result in benefit 
to the miner, the oonsumer, and the coal owner alike, we have no 
hesitation in saying that this new agent ought to be welcomed. 

The representatives of the owners and of the miners fully appre- 
siate these views, and of the numerous witnesses who appeared 
before us there was not one, whether owner, engineer, manager or 
miner, who offered the least objection to the use of electricity when 
proper precautions were taken. 

But although we are prepared to advise that the fullest latitude 
should be given to the great development of electrical machinery 


in mining, which we believe is abont to take place, we desire to 


record our emphatic opinion that those who are to use it, and to be 
exposed to any dangers that may arise from it, have a right to 
demand that every precaution should be taken that is reasonably 
possible to secure their safety. i 
But the application of electricity to mining work is still in its 
The practice and opinions of engineers differ con- 
siderably, and it is therefore by no means easy or desirable to 
prescribe too rigidly the systems that ought to be employed. There 
are conflicting opinions abont cable-laying. Some want the cables 
armoured, others think armouring а source of danger ; some bury 
them in the ground, others hang them along the roof or sídes, some 


advocate casing, others prefer to keep them constantly in view. 


Again, as regards the limite of pressure to be employed, some con- 
sider that 500 volte should be the maximum ; others think that high 
alternating voltages are а necessity, and point to their use in 
Germany and other countries in coal mines upon a large scale, 
These differences render it very difficult to prescribe details, for 
by so doing some useful paths of progress might be debarred. On 
one point, however, we observed that all witnesses were agreed, 
namely, that the apparatus should always ba thoroughly well made 
and erected, and all the parts well protected from accident, and the 
dangerous parts from coming into contact with the workmen. 


Following on these broad lines, the Committee consider 
that the general principles which should govern the employ- 
ment of electricity in mines are as follows :— 

l. The electric plant should always be treated as a source of 
potential danger. 

2. The plant, in the first instance, should be of thoroughly 
good quality, and so designed as to ensure immunity from 
danger by shock or fire; and periodical tests should be 
made to see that this state of efficiency is maintained. 

9. All electrical apparatus should be under the charge of 
competent persons. 

4. All electrical apparatus which may be used when there 
is а possibility of danger arising from the presence of gas, 
should be so enclosed as to prevent such gas being fired by 
sparking of the apparatus; when any machine is working, 
every precaution should be taken to detect the existence of 
danger, and on the presence of gas being noticed, such 
machines should be immediately stopped. | 
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For the purpose of dealing with the various uses of 
electricity in mines, observations are made under nine 
distinct headings, viz. :— 


. Generating stations. 

. Cables, switches, fuses, &c. 

Stationary motors. 

Portable motors for coal-cutters, drills, &c. 
Electric locomotives. 


. Electric lighting. 


Sn со воне 


1. The chief features under this heading are proper 
switchboard arrangements with every facility for altering or 
making connections without undue risk of shock, and pro- 
vision against leakage to earth. 

2. The observations here are numerous, but the chief 
points are the necessity of thoroughly efficient insulation and 
of installing the cables in such a manner as to avoid risk of 
accident due to fall of coal or any other form of mechanical 
injury. A ре examination of all cables is strongly 
recommended. | . 

Switches, fuses and automatic circuit-breakers should only 

be accessible to authorised persons, and when in places 
which may be affected with fire-damp should be placed in 
flame-tight enclosures. 
- 8. Stationary motors should be placed in specially con- 
structed enclosures, accessible only to authorised persons, and 
ventilated with intake air. Where the presence of gas is to 
be feared, the enclosures should be flame-tight. 

4, The following principles should govern the use of 
portable motors :— : 

(a) The man in charge, being a practical pit-man, should 
be provided with a safety lamp, with which he could detect 
the presence of gas, and should make frequent examinations 
with thia lamp. 

(b) Where gas is found, ‘the machine should cease 
working, and the current be switched off at the gate-end 
&witch-box, until the gas has been removed. 

(c) Frequent examination should be made of the trailing 
cables to detect wear and tear or abrasion of the insulation ; 
and in the event of substantial damage to the insulation 
being discovered, the machine should cease running until the 
damaged cable has been replaced or repaired. 

d) Trailing cables should first be attached to the machine, 
and last of all connected to the gate- end switch-box: 

(e) The attachment to both the machine and the gate-end 
switch-box should be so arranged that no strain can come on 
the actual current-carrying contacts. 

(f) All terminals should be completely enclosed in a 
flame-tight casing. 

(g) The motor casing also should be flame-tight, and of 
sufficient strength to resist damage from an internal explosion 
or from a fall of roof. | 

) Before replacing the motor casing, precautions should 
be taken to ensure that the joints will be flame-tight when 
the casing is bolted down. 

5. The adoption of electric locomotives for haulage in 
mines is strongly deprecated where there is any possibility of 
danger from ignition of gas. 

6. Lighting by electricity is advocated, precautions being 
taken to avoid breakages by mechanical shock, and due care 
being exercised to protect the cables. 

7. Bhot-firing by means of electricity is strenuously and 
emphatically advocated since it partly eliminates, or, at any 
rate, very largely reduces the risk of accidente from hang- 
fires, a danger which is always present where safety-fuse is 
employed. 


8. Electrically-worked signals are strongly advocated, and 
cxpression of opinion is given that all motor rooms should be 


connected by telephone to the powcr house, so that the 
attendant can at once inform the electrician in charge of the 
power house of any breakdown of the machinery, and speedily 
obtain assistance if required. The opinion is also expressed 
that in those parte of а mine in which gas is to be feared, it 
is unnecessary to exceed pressure of 10 volte for signalling 


urposes. 
9. The electrio re-lighting of safety lamps should be in 
charge of & competent man, who could examine euch lamp 
brought for re-lighting before re-issuing it. 
The conclusion of the report is as follows :— 


859 
In order to assist the ent, and also to put our views into 
a definite shape, we have drawn пра set of rules which we think 


might with advantage be introduced into all mines. They are 
rather lengthy, and from their multiplicity may create alarm, but 
we do not see our way to deal with the subject effectively except by 
some code such аз we propose. à | 

We think, however, that if this code, or one like it, is established, 
a considerable step will bave been made towards securing the 
safety of miners, and that it will be imposeible, under such provi- 
sions, that many casualties will occur. 

Of course, this code will not put an end to accidents. No code 
that can be devised conld do so, and numerically, as the use of 
electricity grows, the bare number of accidents may be 
even to increase. But, on the other band, for reasons we have 
given, we shall hope that accidents from falls at the face will more 
than correspondingly diminish. At any rate, according to our pro- 
posals, both owners and men will bave the satisfaction of feeling 
that good work and cd pecie are insisted on, and that dangerous 
apparatus is fenced and isolated, and that the improper use or tam- 
pering with electricity is strictly forbidden. No doubt alterations 
may be needed, but, taking into account the expense and interrup- 
tion of work which changes in electrical plant and rules involve, 
and the trouble it gives to miners to add to or change the already 
considerable body of rules which, under penalty, they are bound to 
obey, we hope that whatever code is established, a fair trial will be 
given to it, and that it will not be altered exoept for real reasons of 
necessi 


And we certainly hope that we have been able to indicate the 
main characteristics that will be required, so that if the Secretary 
of State should see fit to adopt our main conclusions, owners may 
prepare to put in electricity, and men may prepare to leara to 
manipulate the new agent, in confidence that their labour and 
expense and trouble will not be wasted, and we further hope that, 
any changes that subsequent experience may render necessary, will 
be matters of detail, and not involve fundamental alterations of tho 
principles which we have submitted as the best method of securing 
the full advantages of electricity consistently with a proper regard 
to the safety of all engaged in working in mines. 


In the body of the report it is recommended that, except 
in special cases, no pressure higher than 650 volts should be 
used. 

Following the report, a set of rules igdrawn up. As these 
are somewhat lengthy and number 115, we cannot in our 
available space quote them in detail. Suffice it to say, that 
they are generally in accordance with the report, and are 
constructed particularly to avoid accidents from shock or 
fire. 
The Committee appointed to investigate and report upon 


. “the use of electricity in mines have spared no pains to obtain 


information on the subject. They have consulted, and taken 
advice from, people who by their practical knowledge of 
electrical plant and intimate acquaintance with the dangers 
attending the operation of such apparatus in mines were beat 
capable of giving advice. 

e have no comment to make upon their conclusions as to 
the management of the electrical plant either during the 
installation or the subsequent operation, but we do think 
that, while latitude should be given in the choice, stronger 
recommendation as to the safer class of machinery should 
be given. | - 

We quote an extract from the report to illustrate our 
contention :— 


Electric currente may be broadly classed under two heads—con- 
tinuous currents and alternating currents, which both possess a special 
suitability for different purposes. | 

It is no part of our business to decide which of these systems is 
the best adapted for use in mines. The alternating system, in spite 
of its greater complications, especially when three-phase current 
is employed, seems well adapted for long-distance transmission, and 
we also had evidence asto the successful working of heavy winding 
and pumping machinery by it in Germany. At tho present time 
there is а strong leaning on the Continent to the use of three-phase 
current, and in America one company alone is reported to ave, 
either in hand or delivered, plants aggregating to over 1,000,000 B.P., 
the bulk of which appears to be in connection with long-distance 
transmission schemes. The general tendency in American mines is, 
however, to the use of continuous current plant. Possibly this is 
influenced by the large use of locomotives on this system. 

It seems very probable, therefore, that the solution, at any rate, 
for large schemes, will be alternating current for generation and 
transmission. As regards the kind of current likely to be used for 
motors, up to the present thos» which have to be frequently started 
and stopped bave been most successful on the continuous current 
system, but we hope that the progress now being made in the im- 
provement of alternating current motors will lead to the develo 
ment of a thoroughly reliable motor without commutator or ru 
bing contacts, which can be started and run without causing a 
disturbance on the system or necessitating elaborate starting gear. 
It is evident that for use in fiery mines a motor withont parts 
liable to sparking is preferable to one with such parts, no matter 
how well designed the boxing-in may be. 

The use of the three-phase system bas been somewhat restricted 
in this country, but it seems probable that in the near future its 
employment will be largely extended, owing to tlie advantages it 
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presents for transmitting power from a central generating station 
to scattered collieries, and ite adaptability for obtaining varying 
voltages by means of transformers. In our opinion this system 
deserves the careful attention of all who intend to install electricity 
in mines. 
. The weakness of this is a failure to grasp the fact that 
враз klers induction motors fulfil all the requirt ments for 
driving tbe tools ured in mines, and more especially those 
portable tools used for actual coal cutting where the danger 
of firing inflammable gas is the greatest. It is not neceseary 
for any of these motors to start under load, and consequently 
they can be started and stopped quite as easily as any con- 
tinuous-current motor. 

It is impossible to design a continuous-current motor for 
absolately sparkless commutation under widely-varying loads, 
and consequently their use is always accompanied by grave 
danger, even though they may be enclosed in flame-tight 
cases, wherever fire damp is likely to occur. 

We can from personal experience state that sparkless 
induction motors—that is, motors with squirrel-cage rotors— 
are now built so that they are quite as efficient, and maintain 
almost as constant a speed as the best shunt-wound motors 
giving the same output. It is true that they take slightly 
more current at any particular load than a direct-current 
motor for the same output, but they never spark, unless 
burnt out (which is a very rare occurrence), they can stand 
greater overloads without undue heating, and they are in 
every respect mechanically stronger, and more durable than 
any continuous-current machine. No fall at the face would 
be likely to seriously damage an induction motor provided the 
stator windings were protected by a strong metal covering, 
and no flume-tight covering would be necessary. While 
agreeing with all the remarks in the report regarding the 
great advantages possessed by alternating currents as regards 
generation and transmission, we wish here to emphasise our 
opinion that the Committee bave altogether missed their 
mark in not recognising the far greater advantages possessed 
by alternating-current motors over direct-current motors 
where dangers exist, as in coal mines,-ef disastrous explosions 
caused by one little spark. It is a matter of little moment 
whether the installation be single-phase, di-phase, or tri- 


phase ; there are motors of all three types meeting the 


requirements, all reliable and all sparkless. 


SMALL GAS ENGINES v. ELECTRIC MOTORS. 


Gas engines operated under favourable conditions are 
certainly economical ав а source of power, and it is often 
very difficult to persuade users to abandon them in favour of 
an electric motor. 

The majority of small engines used in builders’ and 
engineers’ shops, in mineral water manufacture, refrigerating, 
sawmills, brickficlds, &c., work very intermittently, and the 
duty done is usually vastly over-estimated by the owner, who 
is therefore satirficd that his gas bill is very moderate. 

The power reprerented by such ergines would constitute a 
very desirable load for any electricity works capable of 
supplying it, since the average result would be a fairly steady 
load, and it is worth a considerable amount of trouble to 
gecure it. + 

The writer is at present interested in endeavouring to 
replace a large number of such engines, aggregating over 
660 H.P. in one town, by electric motors, and has care- 
fully inquired into a considerable number of cases, In 
many instances it appears at first sight not very easy to show 
а consumer where the saving is going to come in, although 
it is well known to electrical engineers that where the change 
is made a considerable saving does nearly always occur. A 
careful examination, however, will usually show that elec- 
tricity can, especially for intermittent work, compete very 
easily. 

The following is an actual case—a fair sample taken from 
a considerable number almost exactly similar. The horse- 
power, average load, price of gas, &c., were all given by the 
user, who was quite convinced that the load was as stated, 
and that he was obtaining his power cheaply :— 

14-B.H.P. gas engine in a joiners’ shop, stated to work at 


an average of half-load for 48 hours a week. (Equivalent 
to 7 B. H.P. for 624 hours per quarter.) 


The Actual Gas Bill is £5 10s. per Quarter. 


A brief calculation shows that, for the load and hours 
stated, electricity at 1:54. per unit would cost £25. 
Illuminating gas is used at 2s. 6d. per 1,000. Now, 
taking the consumption of gas (at an aversge of balf-load) 
as 80 cb. ft. per B.H.P.-hour, then, for the load and hours 
given, the 
Gas Bill should Amount to £16 78. per Quarter. 


It is, therefore, evident that the engine does not do one-third 
of the work with which it is credited. 

The B.H.P.-hours equivalent to a gas bill of £5 10s. are 
1,467, instead of 4,868, as stated, so that the actual per- 
formance of the engine may be stated as a first approxima- 
tion as 

Е 7 B.H.P. for 209 Hours per Quarter. 


The engine is, however, actually running for 624 hours per 
quarter, во it must be running for 415 hours per quarter 
without load. 

Such an engine would consume 50 cb. ft. of gas per hour 
when running empty, which would amount to 20°75 thousand 
cb. ft. per quarter, or £2 12s. out of a total bill of £5 10s. 

But this amount of gas has done no useful work, and the 
equivalent must therefore be deducted from the B. H. P.-hours 
above arrived at. 

£5 108. per quarter = 44,000 ob. ft., less 20,750 cb. 


ft. = 28,250 cb. ft., which is equivalent to only 775 B. H. P. 


hcurs of useful work per quarter. 
The total cost for the gas engine per quarter is :— 


Gas eee eee eee eee eos eos LIII £5 10 0 
Cylinder oil, one quart per day at 18. per gallon 19 6 
Bearing oil and waste es e ET 5 0 
Proportion of wages, starting and daily clesnir.g, 
half-hour per day at 7d. per hour ... о 1 8 0 
Bpecial cleaning four times а year, takes а man 
and boy seven hours at 103d. per hour for 
the two iai ves 5s — dis 6 0 
Repairs (given as ® per cent. on the cost) jus 10 0 
Cooling water, say сез poe iss — 7 6 
£9 1 0 


Or 2:85d. per в H.P.-hour of useful work. 


Now, taking the case for electricity, in this case to be sup- 
plied to a polyphase induction motor, at, say, 14d. per unit, 
with 82 per cent. efficiency, and assuming that care is 
exercised in switching off the motor when not required, we 
have that— 

The total cost for the motor per quarter would be :— 


775-B. H. .- hours at 1:32d.... . 44 5 0 

Oil. вау ... „ e Aa МЕ awe 880 2 6 

Repairs (вау, 2 per cent per annum on £65) ... 0 6 6 

Wages too small to count. 

For oontingencies, add 7 per cent. 0 6 6 
£5 0 6 


Or 1:55d. per B. N. p.-hour. 

The saving due to electric power is, therefore, E16 28. per 
annum, or 444 per cent. 

Interest, depreciation, &c., are neglected in both cares, as 
it is а question of exchange and not of first choice, and, 
therefore, does not appeal much to the consumer. The 
inclusion of these items would, of course, make the com- 
parison still more favourable to the motor. 

It may be noted also that 80 cb. ft. of gas per B.H.P.-hour, 
with gas at 28. 6d. per 1,000, works out to 09d. per B H.P. 
hour, which does not at first sight look like ап easy figure 
to beat. 

The above calculation might be worked out in many 
different ways, but to assume that the engine really does 
average half-power, ав stated by the owner, appears as fair a 
basis as any. Р 

It is probable that in practice the comparison will, in 
many cases, be even more favourable than the above. Gas 
engines have usually small overload capacity, so that an 
engine of rated power, at least equal to the maximum load 
expected, must be installed. Thus in the above case the 
14-B. H. P. engine works at an average of half load (probebly 
much less), and the efficiency would not be above 76 


per cent. 
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On the other hand, standard polyphase induction motors 
can be obtained with a guaranteed overload capacity of 50 
per cent.-for one hour, or 25 per cent. for 10 hours, and for 
intermittent work in such a case as that given a 10-H.P. 
motor might be safely installed to deal with the load. Such 
‚ motor would then operate at an average of about three- 
quarter load, with an efficiency of at least 82 per cent., and 
at lighter loads the advantage would be still more marked. 


————— 


TURBINES AND SUPERHEATED STEAM. 


Br W. H. BOOTH. 


SUPERHEATED steam is valuable in the steam turbine because | 


it permits of a large expansion, and because a large ratio 
of expansion in the steam turbine is not productive of the 
game serious loss that indirectly is brought about when 
excessive expansion is attempted in reciprocating engines. 

Probably the economy which arises from the use of super- 
heated steam is due to causes which are entirely different in 
the turbine and in the reciprocating engine. For a long 
time now it bas been recognised that the turbine avoids the 
worst fault possessed by the reciprocating engine, namely, 
the exposure of steam to surfaces of metal which are con- 
tinually varying in temperature, because in their turn they 
are exposed to steam that is never long at one pressure or 
temperature. It follows that hot steam is always turned into 
the cylinder when the latter is at the minimum temperature, 
and that there must be a continuous action and reaction in 
progress between the steam and the metallic surfaces, which 
it is now well known produce those effects of cylinder con- 
densation that result in an increase of steam consumption 
of 30 to 50 per cent. above what would be required in 
adiabatic cylinders. This loas superheating aims to avoid, 
and it accomplishes the aim more or less completely by 
carrying into the cylinder about 8 or 10 per cent. extra heat 
per Ib. of steam, and by giving up this heat to the internal 
surfaces at such а time and in such а manner as to prevent 
the interchanges of heat to and fro which are so preju- 
dicial to economy. 

It has long been boasted that the steam turbine avoids this 
very serious loss. Every part of the turbine is at the same 
temperature as the steam which is passing by it, and the pass- 
ing steam is always at a uniform temperature. That this is 
во, subject to some slight limitation, is fairly certain. There 
is no doubt a certain conduction of heat along the shell and 
along the rotor from the initial towards the exhaust end, but 
to what extent this changes the temperature of the metals is 
not clear, for each transverse section of the parts is receiving 
heat and passing it onwards, во that it would seem that the 
finally exhausted steam is acquiring heat from the last por- 
tion of the machine at the expense of heat abstracted from 
the first or initial end. The inference to be drawn is, that 
there will be a certain, if small amount, of initial condensa- 
tion of steam in the first few inches of a turbine of the 
Parsons type, and that this small amount could be pre- 
vented by superheat. But, apart from this, there is no need 
for further superheat to take care of the steam dryness, for 
the steam will only lose such heat afterwards as becomes 
converted into work. 

Evidence seems to be available to show that a turbine may 
be damaged by superheated steam, and that special mate- 
rial may be necessary for its construction. This is easy to 
understand. If the condensation in the turbine is small in 
amount when using saturated steam, it follows that super- 
heated steam will not loge its superheat, In the reciprocating 
engine, the superheat has usually all disappeared by the time 
the steam is cut off, and the cylinder is not exposed to super- 
heat temperatures, though the admission valve may be. It 
is thus quite rational to suppose that metal which will stand 
the nominal temperature of superheat in a reciprocating 
engine wil! not stand the actual temperature in the turbine. 
It is plain that if superheat gives great economy in the 
turbine, there is some other cause at work than cylinder 
condensation. There is some reason to suppore that the 
thermo-dynamic law plays a part in turbine considerations, 
and that the working fluid actually does work between an 


earlier blades is caught up at a later point. 


upper limit, T, of temperature, which is that of the super- 
heated steam and the lower limit, £, of the condenser. The 
condenser seems to be essential. If not kept back, the 
atmosphere appears particularly powerful in reducing turbine 
efficiency. 

One who took part in the recent discussion drew attention 


to the small gain secured in the turbine after a superheat of 


140° F. had been passed, which would seem to support the 
above contention, and indicate that the cylinder effects had 
all been eliminated. The elimination of these effects makes 
for the great economy of superheat, and, this end attained 
any further economy must be due to the higher value of T, 
and obviously, as shown by this correspondent, must be 
small. He shows how, with still higher degrees of super- 
heat, the reciprocating engine continues to improve in its 
economy, which all goes to show that the condensation in 
the cylinder is by no means all shown up when we compare 
the visible steam at cut-off with the visible steam at a point 
just before the exhaust. The diagram from the indicator 
tells us there is much water present at the cut-off. It does 
not tell us how much, but it is certain there is much still 
to evaporate after final release, or the curves given by 


A Stadent"' would not show further improvement even up 


to 340° Е. of superheat. The steam turbine ceases to im- 
prove much after 140° of superheat, and it is still behind 
the reciprocating engine in economy, and beyond the 140° 
line it falls even further behind. This proves that the 
reciprocating engine owes its economy entirely to the steam 
tightness of its working parts. It leta no steam escape 
without doing work, except what escapes by becoming water. 
The losses of the reciprocating engine when in good order 
are all of the thermal order. These losses affect the turbine 
comparatively little. Yet the turbine cannot yet be said to 
have come up to the performances of the reciprocating 
engine. There must be a reason for this, and the most 
obvious reason is leakage, which must, therefore, be enor- 
mous; from a quarter to a third of the steam which enters 
the turbine must escape ineffectively by leakage. 

Such being the case, the future progress of the steam 
turbine must be ih the direction of reducing its steam 
leak losses, for there i8 no gain further to be expected. 
from  superheat after 150°, or thereabouts, except 
the fractional and calculable gain shown by the formula 


1 — 1 


- his gain can only be secured by enlarging the 


machine to take the steam of lighter density and expand it 
to lower final pressures. A long range of expansion seems 
to suit the economy of the steam turbine, perhaps because 
in the long or Parsons forms some of the leakage past the 
But if, as 
claimed, there are some expansion troubles with turbines of 
the long variety, it would appear rational on this score to 


reduce the length to a minimum and endeavour to prevent 


leakage. Absence of rubbing contacts has been held up as 
the saving grace of the turbine, and rubbing parts have 
been held to constitute a fatal bar to any final success of the 
ordinary piston engine. But there do certainly appear good 
reasons to suppose that a turbine with actual contact parte 
so designed as to stop leakage would at once take the lead 
of any reciprocating engine, and would do so with steam 
superheated not more than 150° Е. “A Student,” who 
wrote in the ELECTRICAL REVIEW, asked, as a result of 
study of the diagram of performance which he published :— 
Is the turbine nearer its limit of economical performance 
than the reciprocating engine?” With our present lights, 
we can only reply in the affirmative, but it can also be said 
that a non-leaking turbine would be facile princeps with 
steam of far less temperatures than its rival. The diagram 
published by “ А Student" is very convincing on this 
point. 

It has long been evident to students of the steam engine 
that there muet have been something seriously amiss with 
the steam turbine to deprive it of the immense advantage 
which accrues to it from the fact that, practically, the 
cylinder fulfils the essential qualification laid down by Watt 
of being as hot ав the steam that enters it. This essentiai, 
if not actually attained, is approximated fairly well, as 
shown by the early limit of superheat necessary to secure 
best results. 

The 1,000-kw. turbine ‘at: Newcastle, quoted by Mr. 
Hunter before the Institution of/ Mechanical Engineers 


362 


THE ELECTRICAL REVIEW. (Vol. 54. No. 1,370, Funnbanr 26, 1904. 


tested at 140° and 240° of superheat, shows a gain which 
appears to. correspond with the thermo-dynamic formula, 
that is to say, a reduction of steam consumption from 18:75 
to 17°75 lbs. per KW., the bare formula for the conditions 
giving efficiencies of 40 and 45:5 per cent., a difference of 5:5 
per cent., for а steam consumption 5:6 per cent. less. The 
two percentages are not equivalents, of course, the steam 
consumption per Kw. only falling less than half what the 
efficiency increases by formula, which may be explained on 
the ground that the loss by leakage becomes greater as the 


superheat is increased. With increase of superheat and 


consequent increase of dimensions, the rate of leakage curve, 
if found would probably soon cross the curve of increased 
thermo-dynamic efficiency, and, before that point was 
reached, the maximum dimensions for best commercial effi- 
ciency would already have been exceeded. 

The indication of the diagram of the Newcastle tests is 
roughly that between 140° and 240° F. of superheat, the 
loss by leakage increases so fast as to reduce the calculated 
economy by from 8 to 16 per cent., out of 14 to 22 per 
cent, possible, but for leakage. One cannot exactly calculate 
the amounts, because it cannot be exactly known at what 
temperature all condensation in the turbine has ceased, and 
the true value of the initial T cannot be known, as it is made 
up of the absolute temperature of saturation plus what 
remains. of the added superheat. A non-leaking turbine 
would show approximately the thermo-dynamic progress in 
economy proper to the true secured temperatures, and the 
real superheat actually remaining could be calculated from 
the economy. | 


SOME CRITICISMS ON WORKSHOP 
PRACTICE. 


By E. KILBURN SCOTT, A. M. I. C E., M. I. E. E. 


WHEN in the workshops one is apt to become so accustomed 
to the methods in vogue that they appear to be the only 
methods possible. As a matter of fact, however, many of 
them are at least open to question. 

For example, take such a simple matter as the use of a 
keyhole saw; like every other raw it is made to cut on the 
pushing stroke, and one must needs be very expert to 
prevent it bending and snapping off. The difficulty would 
disappear if the saw were turned end for end, and the cutting 
done on the pulling stroke in the same way as a Japanese 
workman does his work. | 


This reminds the writer that whereas in a slotting machine 
the cutting stroke is in the direction of the bedplate on 
to which the work is temporarily bolted ; a shaping machine, 
on the other hand, has its working stroke outwards, or 
away from the bed frame. Surely the tool ought to cut on 
the home stroke, as it would then not only make а 
cleaner cut, but the ram would be in tension instead of 
compression, and could be of lighter construction. It 
would probably also be easier for the attendant to see when 
he was cutting down to the scribed mark. 


For machining large diameter alternator rings it is usual 
to employ a horizontal face plate lathe or boring mill, and as 
the diameters of alternator armatures have increased very 
rapidly of recent years, the distance between the uprights 
carrying the bridge have to be a considerable distance apart. 
Now,if instead of rotating the armature ring, the cutting 
tools are rotated, then these uprighta can be done away with, 
and all that is required is a rigid central column to carry the 
cross-arm tool-holder. In this way any diameter of armature 
could bé machined. 


In winding copper wire on to a field coil it is usual to 
place a brake on the spindle of the spool which is being un- 
wound во as to keep the wire taut. This naturally gives a 
good deal of side pull to the bearings of the lathe and there 
is considerable friction. Now, if two epools were to be 
wound on the same lathe and the wires lead on to the spools 
from opposite directions, say, top and bottom, these side pulls 
would be neutralised to a large extent. 

There is also room for considerable improvement in wind- 
ing coils, for the preeent /ap-lapping of the wire with wooden 


mallets is anything but satisfactory. What appears to be 
wanted is a change gear, which at each revolution of the coil 
would move a small pair of gripping wheels the exact distance 
of the diameter of the wire. A knock-off reversing motion 
could be arranged to start the wire back again when it 
reached the end of each layer. 


Soldering by hand with an iron is another of those finick- 
ing things which ought to be banished from an electrical 
engineering works, Where possible, all jointe should be 
mechanical, but if solder ms be used it might just as well 
be done wholesale by firat dipping the parts into flux and then 
into melted solder. There is no reason why, with: a little 
special designing, thé joints between armature coils and com- 
mutator segments should not be made in this way; anything 
would be better than the present finicking messy handwork. 
In some Continental workshops the short-circuiting end 


. rings of alternate current motors are soldered to the rotor 


conductors by dipping in an annular ring of melted solder, 


In the manufacture of mica cloth and mica paper there is 
far too much handwork, Surely some machine method of . 
laying on the thin lamine in three layers to break joint 
could be devised. Compared with such a mechanical 
miracle as the Hoe printing press, or even an ordinary loom, 
it should be simple. If some firm gave their cleverest 
improver the problem to work out with ample facilities for 
experimenting, I'll be bound he would find a solution in 
quick time. 


Instead of grumbling about the low prices now 
prevailing, manufacturers should be continually devising 
short ways of doing the work, or if they cannot devise, then 
adopt the labour-saving dodges of others. I wonder how 
many shops in this country can show armature coil taping 
machines in use? To my knowledge, they had been used in 
the States and on the Continent four years before one was 
even tried here. Again, consider the amount of material 
which the English manufacturer buys ready made, for 
example, stampings, mica cloth, and even machine frames, 
spindles, &c., finished. Surely that is only half playing the 
game. 


Prices are likely to go even lower, and for the smaller 


sizes to pay, they will have to be made as Singers make 


sewing machines, or Kynochs make small arms. I wonder 
which firm will be first to paint their small castings by 
running them on an endless chain through а paint tank. 
That idea is old enough surely, and if it has been good 
enough for sewing machines since 20 years ago, it is good 
enough for motor and dynamo parts now. 


ELECTRIC RAILWAYS IN EUROPE. 


THE experiments with the single-phase alternating current system 
on the Berlin sections between Nieder-Schóneweide and Spindlers- 
feld, which were involuntarily discontinued a few months ago, have 
now been resumed. The object of the trials is to obtain experience. 
in view of the eventual conversion of the Metropolitan Railway to 
electric traction, and they are being conducted by the Union Elec- 
tricity Оо. It appears that the enforced suspension of the trials 
was brought about by a collision between the two motor-cars in 
consequence of the failure of a brake, the cars being damaged, 
and under the necessity of being temporarily withdrawn for repairs. 

The outbreak of the war in the Far East was preceded by a pro- ' 
posal on the part of the Russian Government to appoint a commis- 
sion, to investigate the conditions under which it might be possible 
to introduce electric locomotion on the normal gauge railways in 
that country. It is, however, doubtful whether, in view of recent 
developments, anything is being done in the direction in question. 
However that may be, the subject of electric traction on the Russian 
railways and the trans-Siberian railway was discussed at the recent 
Electrotechnical Congress held at St. Petersburg, although 
definite proposals were apparently not brought forward. The con- 
gress expressed the opinion that the waterfalls in the empire should 
be declared to be State property, and be leased to companies or 
individuals for the generation of power. It is calculated that the 
rivers which have been investigated represent 600,000 E P. avail- 
able for use, while those which have not been studied are estimated 
as likely to yield 9,000,000 E. p. Ё 

It is understood that the Swedish Government is seriously con- 
Bidering the question of transforming the steam railways into elec- 
tric lines. The question has been under discussion for several years, 
and the completion of the report by the expert who was sent to 
investigate the problem in other countries may be regarded as the 
preliminary step in the direction of practical trials on State rail- 
ways. It is now announced that the State railway administration 
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has applied for the allocation of the necessary money for the pur- 
pose of establishicg two short electric lines leading out of Stock- 
holm во as to teat the respective merits of the systems to be laid 
down. As mentioned on a former occasion, it is proposed to utilise 
the water power available ia the country, and the native deposits 
of peat will be dra va upon for the generation of steam. If 
this scheme is carried into effect, it will render Sweden very largely 
independent of imported coal for the operation of the railways. 
а The question of с onstractiag an elestric railway between Aa*werp 

. and Brussels is now being considered іа certain quarters from the 

stand point as to whether the line shall be built and equipred by 
native firms or by German comoanies. It would, of coarse, be ex- 
tremely unpalatable to the Bolgians if the contract or concession 
were securad by the latter, but nothiag iu this respect has as yet 
taken place. As бо the scheme itsalt, it is stated that a complete 
agree meat has been arrived at by а modification of the origiaal plaa 

in such a manner that the railway is to bs of normal gauge, аза the 
maximam speed поб to exceed 55 miles an hour. Тае rigat of pur- 
chasing the undertaking is to bə reserved to the State. 

The fate of one of tha two rival sche цав for the construction of 
urban aad subarban electric railways iu Hamburg has now, after a 
contest extending over two years, practically been settled by the 
Senate, which has informed the Town Oouncil as a result of a 
farther reoort from the experts, that a suspended railway cain ander 
no circumstances come into question for that city, bat solely au 
elevated or undergroand line. Iu the report submitted by Messrs. 
E. Vermshren & Schnauder, the experta, it is stated that the su- 

nded railway plan for Ha nbarg, as proposed by the Oontiaental 

mpany for Electrical E iterpri«es, possesses no advantages from 
a tech (ical standpoiot-over the scheme projested by the Siemen: 
and Halske Co. in 1901, but that it gives rise to considerable doubt 
both ín regard to the route selected and the details, in so far as can 
be judzed from the schame as prooosed; and, further, that it is 
doubtful whether in respect of effi :ieacy the suspended railway 
equals that suggested in the Siemens & Halako Co.'s project. Tae 
Town Council has no v, by a two-thirds’ majority, resolved to ex- 
clude the suspended system from the new contest, and it is expected 
that the Senate will shortly introduce a modified proposal dorre- 
sponding to the present wishes of the Coancil. It was originally 
estimated that the expenditira on ao elevated and underground 
railway would amount to £2,400,000, but it is probable that the new 
scheme will exceed this sum. | | 

The communal autnorities of Wilmersdorf, which із a suburb of 
Berlin, have asked the Siemens & Halske Oo. to prepare a scheme 
for the construction of an electric rail vay so as to provide a more 
rapid means of transit bt veen that locality and Berlin. It is sug- 
gested that Wilmersdorf should be afforded a connection with the 
underground railway station at the Z ological Gardens. The eleo- 
trical compaay proposes to elaborate а project for this purpose ia. 
about three months. 

. The schemes for the establishmeat of suspended railways in 
Berlin have not made any material progress, although the Міпізбег 
for Railways is uaderstood to manifest a sympathetic attit ide 
towards the latest plans sub nitted by бле promoters, whose rail vay 
at Elberfeld has bean inspected and favourably commented upon 
by members of the Berlin M 1aicipal Council. It is offisially stated 
ba the iaterested оо прапу that tne oaly d:ffüisulties in the way of 
the saspended system in the capital are those of а technical cha- 
racter, which ara naturally associated with a comprehensive under- 
faking of the kind in question. © „| 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column should 


be written on one side of the paper. Free use of fictitious names, fc., 
may be made. Answers are furnished by a duly qualified lawyer, 


- but the Editors cannot undertake to be responsible for the accuracy of — 


she views which he may express. |] 


^! OowsurTANT " writes as follows:—'' Clause 3 of Amended Regu- 
lation 6 of principal regulation made by the Board of Trade pro- 
vides that undertakers are to pay the reasonable cost of, or 
incidente] to the change (including the compensation for any loss or 
damage incurred in consequence of the change), &о. 

. "Undertakers, in changing over from 100 volte alternating 
current system (charge 44d. per unit less 5 per cent. to 20 per cent. 
discount) to 240-volt continuous current (charge 44d. per unit for 
maximum demand of 180 hours per quarter and ld. per unit for 
ourrent used in excess) in order to ioduce the consumers to give 
the necessary permission for the change, promised that current 
would be cheaper, due to the system of maximum demand. 

“Certain consumers received no rebate, paid 44d. per unit, and 
-were not allowed any discount. The underiakers have since 
altered above tariff to 250 hours in winter quarters to 100 in 
summer, without notification to consumers, certain consumers who 
got rebate on 180 hours receive none on present tariff. [It is 
presumed that this means maximum demand 250 hours in winter 
quarters and 100 hours in summer quarters.—Eps. ] 

“ Current cousumed by 100-volt lamp being, say, average of 43 
watts per candle-power throughout life, with present day 240-volt 
lamps avera zu about 64 watts.  Undertakers granted written 


warranty in certain cases to compensate consumer against loss ag 


-provided in regulations. 
Have such consumers a legal claim for compensation for 5 per 
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cent. discount, and lower efficiency and shorter life of higher volt- 
age lamps? 

" Uadertakera free-wired shops and housss under azree nent, 
8übj3ot to six months’ notice: £^, 14. pr unit for cos: of wiriag, 
6d. per unit max. demaad of 9) hours per quarter, and 14. por unit 
for ouereat пзе1 іа excess. Taney have since altered this tariff to 
125 hours ia wiuter quarters and 50 hours ia sum ner quarters. 

“A certain consumar using aroat £335 worth of current per 
sanua a, or 20,000 uaits, paid an averaze price of 4:041. рег unit, 
worked out on ordinary ta-iff of 180 hours, should have cost aboat 
£297, or an average of 3:584. per unit. Оз original free-wiring 
tariff (aegleotiag rate for ost of wiring) at about £243 or 2931. 
per uait; on present froe-wiring tariff, about £3)4, ог 3:674. per 
unit. . 

“This consumer says he has a right to have sams termi; as free- 
wiring consumers, bat untertikers вау not, but offer them su»jeot 
to five yeara’ agreement. Can they demand this? | 

* Have the uadertakers not acted contrary to their powers under 
Electric Lighting Acts ia alteriag tarifs without notice to con- 
su ners, aid have баву power to facraase the cost to consu uer when 
they had entered iato an agceemsnt to supply undar certain 
tariff? l 

“ Oannot any consumer apply to ba charged on tho samo tariff as 
free- wirera, should he so desire? 

„ Dealiug with the first half of Consultant'a query, which is 
some what coafused, it seems clear that before chauviag over from 
100 volts to 240 volts the undertakers were bouad, if so required, 
to make сотреав ti on to theirconsamers. It is to ba noticed, how- 
ever, that the remady of а consamer who ohj cts to the change is 
only open to him at the tims of the proposed change. Clauss 6 
paragcaph (3) of the ameade 1 BT. regulations provides that: 
% Where the consu ner withholds his consent after the undertakers 
have offared to comply with the general terms and conditions im- 
posed by the local authority, «nd, if not reqiired to do so uader 
those terms ani co»uditions, also to pay the reasonable cost of, or 
incidental to, the ch zug (iaslading compensation for any loss or 
damage incurred іа a»asequsaa?3 of the chaaze). the uadertakers 
may appeal to the Board of Trade, aad that Board may, if they 
think ft, give their consent to tne change іа -sach termi and con- 
ditions as they impose, aud the consent of the Board во 
given shall, for the purpose of this rezalation, have the 
same effect as the conssnt of the consumer. Having regard 
to the terms of this regalation, it seems that a couasumer 
may object to апу change in the voltaga of his supply, but 
that he must m«ke his objection at the time. It does not appear 
that, under this regulation, any claim caa be preferred for an 
alteration in tariff. Inthe ease put by "Oonsultant," however, a 
consamer could proceed against the undartakers пп іег the warranty 


.. which they have given, bit it is not clear that this would justify a 


claim for dis zouut, as discount appears to have зап a concession to 
all consumers woo were sapplie i andar the old régime. 

As to the second part of Ooasalta it's“ query, it would appear 
that the undertaksrs are giving ал undue preference со those who 
are under tha fres wiriag agrsement. Sach a preference, if estab- 
lished, is clearly contrary to the Electric Ligating Acts. Вел. 19 
of the Act of 1882 provides that every company or person within 
the area shall, on applica*ioa, be entitled to a supply on the same 
terms on which any other conpaay or person in zuch part of the 
area is entitled to uadar ві nilar cirsamstances to a correspondiag 
supply. Вес. 20 provides that the uadertakers shall not, iu making 
any agtesments for a supply of electricity, show any undue pre- 
fersuce to any local authority, company or person, but, save as 
aforesaid, they may mako such charges for the supply of electricity 
as may be agreed upon, not exceeding the limits of price imposed 
by or іа pursuance of the licease, order or special Act authorising 
them to supply electricity. It is a matter of some doubt whether 
these sdctions will prevent undertakers granting spe^ial terms to 
those who take a large quantity. It is submitted, however, that to 
charge less on that account is legitimate; bat to give exceptionally 
favourable terms to those who enter into & free wiring agreement 
does not seem to ke justifiable. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Мв. ALBERT GRAY, counsel to the Chairman of Committees in the 
House of Lords (Lord Morley), gave evidence before the Commis- 
sion on Thursday last week. Witness dealt with the present Par- 
liamentary procedure in the case of tramway improvements aud the 
question of the establishment of an advisory board on the matter of 
London locomotion. He did not think that it would be advisable 
for a Joint Committee of the two Houses to consider all railway 
Bille for London, unless a preliminary hearing took place before а 
separate Board. Such a practice would have a great effect in getting 
а Bill into shape. At present no Committee inquired into agreed 
clauses after the first hearing, and therefore a second hearing would 
enable the whole scheme to be inquired into with regard to its 
amendments. Even if tbere were а preliminary inquiry by a loco- 
motion board, the advantages gainel would be confined to the 
scheme itself, and certain Parlia nentæry details might be overlooked. 
If one of the members of the Board was a gentleman who had Par- 
liamentary experience, however, the objection would not be 80 great. 
16 was highly inconvenient that there should ba three methods of 
obtaining powers for the construction of tramways and light rail- 
ways. He condemned the action of many local authorities in the 
matter of giving consent to tramway promoters. When electric 
traction came into being, the terms of purchase under the Tramways 
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Act ought to bave been increased to 42 years, and the powers of 
purchase should have been vested only with the County Council. The 
experiment of constituting an advisory buard would be well worth 


try ing. Such а body could make annual re ports to Parliament, with 


suggestions for improving means of communication. 

In answer to Mr. Мовроск: No doubt Lord Windsor's Committe 
had anticipated the establishment of some such Board. 

Answering further questions by other members, witness said that 
he saw great difficulties in giving powers to such a Board. 

On Friday Sir Тниогрове Мартін, K. O. B., said he had bad 40 
years’ experience as а Parliamentary agent, and bad acted as adviser 
during that period for the Metropolitan District Railway and the 
London, Cbattsm and Dover Railway, and also for a considerable 
time forthe G.W.R. The only tube scheme he had been concerned 
in the promotion of was the Metropolitan District Railway deep 
level railway, but he had been opposed to many. He felt that it 
was a pity that before the tube railways were authorised a general 
scheme for London railways had not been laid down, and no rule 
could be laid down which did not take those lines into con- 
sideration. He was not able to say whether those lines were laid 
down in the best way to meet the requirements, but they seemed to 
have left little room for additional lines for some time to come. 
Before sanctioning further tube echemes, he felt that they should 
wait till those authorised were completed, and then they could 
judge what were the wante to be supplied, and whether the tubes 
were во favoured by the public as to yield a fair profit on the capital 
invested. There was no doubt that tube railways now were, to a 
great degree, experimental, and it had not yet been conclusively 
proved that they were what they should be as regarded ventilation, 
risks to life, lifte, &c. He was not in favour of the appointment of 
a special tribunal to deal with railway schemes, Seeing the multi- 
tuce of interests affected, Parliament must be the responsible 
authority, and therefore they should not fetter the judgment of 
Parliament. The Commission might lay down a scheme for future 
railway schemes in London, and of course a promoter would come 
before the Parliamentary Committee at a disadvantage if his Bill 
deviated from that scheme. After 40 years’ experience he 
felt that the Parlismentary Committee was the best tribunal to deal 
with railway Bulle. 

Mr. C. L. Mer was recalled and examined by Sir J. Могғи 
Banery as to the scheme he had laid before the Commission for two 
great avenues with two decks extending north to south and east 
to west. He proposed that on the upper rosd there should be an 
elevated railway with a motor road underneath and a tramway 
lire on eitber side. He gave an alternative scheme for tube railways 
instead of the overhead railway. 


NEW PATENTS APPLIED FOR, 1904. 


. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agents, 322, High Holborn, Londen, W.C., and at Liverpool, to whom all 
inquiries should be addressed. ó 


8,010. An improved inter · ommunication telephone system." A. Eck- 
STEIN and F. G. BELL. February stb. 

3.045. Improvements in make-and-break electrical contacts for induction 
coils.” F. H. HALL and C. HAL I.. February &th. 

3.059. An improved electrical fire alarm.” J. Scorr and W. Crank. 
February 8th. 

3,072. “Improvements in cut-outs for electrical conductors." G. H. Nasu 
and T. E. Eaches. February Stb. 

3,101. “ Improvements in apparatus for rapidly making and breaking and 
varying the cirouit of electrical currents through the coils of induction apparatus 
or apparatus of like kind.“ W. I. Bruce. February Bth. 

3,205. Improvements in electrical measuring instruments and apparatus for 
use therewith.” W. C. FiISs unn. February 9th. 

8,211. “Improvements in and relating to electrio railway systems." H. E. 
BnapLrEy and E. F. Bowen. February 9th. 

3,212. ''Improvements in flexible conduits for electric conductors," H. Н, 
I.Ak&. (J. З. Wilson, United States.) February 9th. (Complete.) 

3216. An improved fuse-box for electrical cables." W. T. HENLEY's TELE- 
eRAFH Works Co., Ltp., and W. Н, Nicions.. February 9th. 

3,221. ‘Improvements in electric telegraph apparatus. 8, G. Brown and 
A. R. HARDIE. February 9th. Complete.) 


3.218. Improvements connected with electric arc lamps." L. C. H. 
MrsNsiNGo. February 9th. d 
8,244. '' Induction transformer for wireless telegraphy receiving stations.” 


E. DvcnETET. February 9th. (Complete.) 


8,251. *' Prevention of arcing in electrical apparatus." С. E. В.оор. Feb- 
ruary 9th. (Complete) 


8,300 Improved means for automatically reversing the trolley of an electric 
car." R. H. Peakson. February 10th. 


3,325. “ An improved method of connecting up telephene instruments for 
use on the intercommunication system.“ Н. P. Нактоо. February 10th. 

3.3289. Improve ments in switches for electric lighting, heating, &c." A. P. 
LrNpBERG and G. C. LoxpnEnco, February 10th. 


mde " [|mprov.ments in wireless signalling." L. H. WALTER. February 
10th. 


8,837. ' Improvements in dynamos." P. A. J. Т,лгкукарк., (Date applied 
for under Patents Act, 1901, February lOth, 1903, being date of application in 
France. February 10th. (Complete.) 


8,356. ''Impr'vemepts in and connected with electric and other lifts and 
hoist-.." E.CHauboIB, February 10th. 

3,985. ''Improved automatic telegraph transmitter.“ 
ruary llth. (Complete.) 

3,368. ‘* A new or improved method of making electrical contacts for obtain- 
ing rectilinear rec procating action in electric hammers and for other purposes.“ 
E. D. Horcrorr. February llth. 

9,14. “ An improved method of breaking the electric circuit in the overhead 
wires of electric tramways and railways and in other suspended conductors and 
apparatus therefor.” C. C. Hewetr. February llth. 

3,130. '' Improvements in straight air automatically acting brakes for trolley 
or single cars. С. А. ALLison. (A. B. Levy, Um States.) February llth. 
( Complete.) 


D. Mvrray. Feb- 


8,426. “Improvements in electric switches." W. Dr Ncar, R. MACDIARMID: 
and E. B. Bares. February Iich. (Complete.) : 


8,499. “Electrical tabe-welding machine." R. W. LEAcH. February lith. 


8,481. "Improvements in telephones." J. E. Kincssury. (The Western 
Electric Co., United States.) February 11th. 


8,440. "Improvements in joints or connections for wires or conductors of 
electrical energy for telephonic and other uses, and in apparatus employed 
therein.” W. HkarLEv. February Ilth. : 


8,449. Improvements in or relating to electric clocks." H. A. CaMPICHE. 
February lith. 


8,160. ‘Reverse current circuit-breakers and indicators for alternating 
currents.” L. Амркетз. February llth. 


3,471. “Improvements relating to the charging of accumulators or 
secondary batteries tor electric ignition and other services.” T. H. MARSH, 
February llin. 


8,92. ''An improved method of fixing the covers to electrical switches and 
Other arti Јев." J. H. Tucker. February 12th. | 

8,508. *'*1шргоуетаепїв in subscribers’ call-sienalling devioes for telephone 
exchange systems." J. Macrek. February 12th. 

8,510. ‘Improvements in alternating-current wat'meters.” F. CONRAD. 
(Date applied for under Patents Act, 19 1, February 20th, 1908, being date of 
application in United States.) February 12th. (Complete.) 

B,5/0. ''An im roved coin-actuated clock and circuit controller.“ T. D. 
INoRAx and L. PHiLLiPS. February 12th. (Complete.) 

8,77. Improved hand-operated switch for motor-sparking apparatus.“ 
E. J. Harpy. February 12th. ES Р 

8,581. “Improvements in incandescent electric lamps." 
SYNDICATE, LTD., and G. SWEETSTER. February 12th. 

8,588. “Improvements in alternating current motors.“ THe BRITISH 
Tuomson-Houstox Co., Lro. (The General Electric Co., United States.) 
February 12th 

8.589. Improvements in alternating current electric motors." THE BRITISH 
THomson-Houston Co., LTD. (The General Electric Co., United States.) 
February 12th. 

8.590. Improvements in means for controlling electric motors." THE 
BnirisH Tnemson-Huvuston Co., LTD. (The General Electric Co., United States.) 
February 12th. 

8,618. ** A new bracket to be used for the purpose of carrying electric lie htin 
lamps, and which ni»y also be used for displaying goods." E. G. TAYLOR an 
R. L. Ra rr. Ir TE. February 13mg. 

8,631. “Impr 'vements in circuit controllers for induction coils. W. G, 
Heys. (rhe Vartey Duplex Magnet Co., United States.) February 13th.. 
(Cowplete.) 

8,640. Improved means or apparatus for steadying direct current arc lampe." 
A. B.Cuarweop. February 18th. 

8,643. Improvements in electric light baths and the light radiant therapeutic 
applianges.” J. Scorr February 18th. 

8,660. “Improvements relating to magneto-electrio ignition gear for internal 
combustion eugi: es" R. HrNNiG. February l8th. (Complete.) | 
8,645. Improv ments in motor controllers," Тнк British THOMSON- 
Носвтох Co., Lrp. (The General Electric Co., United States.) February 


Тнк E.E.L. 


18th. & 
8,666. ‘Improvements in electrio switches." THE Bnrrien THOMSON- 

рон Co., LTD. (The General Electric Co., United States.) February 
th. . 


8677. „ Improvements in regulators for alternating current motors.“ M. 
Latour. (Date applied for under Patents Act. 1901, February 140, 1908 
being date of application in France.) February 130. (Complete.) я 

8,691. “ Improvements in or relating to electric bell circuits and switches.“ 
H. Serton-Jones. (H. Schor, France.) February 13ih: 

8.692 ** Improvements in electrio bells or gongs.” W. A. Heyes and L. O. 
HE IS. February 138th. 

8,694. “A new or improved coherer for wireless telegraphy.” F. ORTEGA. 
(Date applied for u der Patents Act, 1901, February 16th, 1903, being date of 
appiication in Spain) February 18tb. (Compiete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 


SNAP Switcnes, British Thomson-Houston Co. (F. L. Fenn, U.S.A.) 13,727. 


Е кєтє HotstinG Apparatus. H. H. Lake. (General Electric Co., U. S. A.) 
13,7 8. 


Switcnes. H. Н. Lake. (General Electric Co., U.S.A.) 13.741. June 17th. 


Moron CONTROLLING Devices. H. H. Lake. (General Eiectric Co.) 18,743. 
June 1700. 


FW Lr. IN DIOGATORH For Ei&c TIC Circuits, M. B. Field. 13,792. June 18th. 


EI. I. Cue SwireHks. E. M. Hewlett and T. E. Button. (British Thomson- 
Houston Co., Ltt.) 13.853. 


EI. r.. T II“ RAILWAYS ON A ROAD Contact ok SECTIONAL’ CONDUCTOR SYSTBM, 
(L. Negro, [tals.) 13,877. - 


TEMPERATURE [INDicATOR, L. W. Winship. (A. Heinz et Cie.) 18,956. 


La4MINATED ARMATURES FOR VENTILATION THEREOF. Vickers, Sun & Maxim Co., 
Lid., and A. D. wolliamsen., 14,775. July зоа, 


TESTING THE Млохктс QUALITIES OF MATERIALS. British Thomson- Houston 
Co., Ltd. (F Holbten.) 15, 113. 


WEARING APPAREL Fon PRoTsCTING FROM ELECTRIC CURKENTS UNDER HIGH 
VOLTAGES. N. Arternieff, 15, 121. 

REGULATING DEVICE ror ELECTRICAL MACUI NES DEIVEN sy S8rrAM. MOTORS, 
Ine Hun. C. A. Parsons. (Communicaved.) 15,131, Jury 1060. 


Вкокн Gren FoR Dynamos AND Е.кетпо. morons. The Electiio and Ordnance 


— Accessu: les Co., Liu., and R. F. Hell. 15,456. July Lith. 


ELECr nie Lirrs. J S. Stevens, C. G. Major, E. C. Stevens and Р. H. Stevens. 
15.701. July loth. 
A. "Beer. 


TRANSMITTING EEC TRICIT YT TO VEHICLES ON ELECTRIC RAILWAYS. 
15,735. Jury 1 vu. 


ELECTRIC Змітснев. C. D. Haskins, 15,954: July 17th. 

ELECTRIOALLY-OPERATED Switcurs, E. M. Hewlets and T. B. Button, 15, 988. 
Jury 17th. 

Evectric MEASURING APPARATUS. R. Fleming. 15,956. 


TELEGRAPHING AND TELEPHONING ON NON-INSULAPKD SUBMARINE LIN RKG. B. 
Tychouskt and K. Dullinger. 16,121. July lyth. 


DYNAMO-ELECITRIC MACHINAS, A. Heyland. 16,205. July 21st. 
ELxOr RIO AccuMULATORS. H. Danzer. 16,354. July 23rd. 


Evecraic CHAN W&LDiNG Maciuxk. J. E. Boustield. (Communicated.) 16,498. 
July 24ih. 


TROLLEY HEADS POR ÉLECTHICALLY-PROPELLED VEHICLES. M. Mercier. 16,004. 
Јоу in. 
Portam TABLE TI. . ONE INSTRUMENTS. L. M. Kriosson. 16,737. July 38th. 
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р оер ре Sereas 


ATMOSPHERIC IONS AND’ THE 
WEATHER. 


THE article by Mr. John Don which we publish in this 
issue will we hope, direct attention to a promising field of 
meteorological observation which has hitherto received very 
little attention in this country. 

. The estimation of the rate of leakage through the air 
from an electrically charged body was apparently started by 
Linss in 1887 (Meteorol. Zeitschr., 4, p. 352). The sub- 
ject was then taken up by the famous ‘German physicists 
Elster and Geitel, who made a series of important experi-. 
ments on leakage phenomena in 1900 (Ann. d. Phy. (4) 2, 
p. 425). They came to the conclusion that the leakage 
was due to the presence of free positive or negative electrified 
particles in the atmosphere. A charged body, which may 
be an ordinary gold leaf electroscope, when placed in a 
volume of air containing a large number of free positive 
and negative particles, attracts the particles of the opposite 
sign to its own charge. The charge on the electroscope is 
thus gradually neutralised and the leaves slowly collapse. 
If the charge of the electroscope is positive, the rate of 


leakage is a measure of the number of free negative particles 


in the air; and if the charge is negative, the rate of leak- 
age is а measure of the number of free positive particles i in 
the air. 

There ean be little doubt. that these electrified particles 
in the atmosphere are the ions or free electrons produced by 
the dissociation or breaking-up of the molecules of the air. 
We know now that there are many agencies capable of 
effecting this dissociation of the air molecules; for example, 
the rays from radioactive substances, and the Róntgen rays. 
If à charged electroscope is placed in the neighbourhood of 
a radioactive substance, the leaves of the electroscope will 
collapse more or less rapidly according to the strength of the 
radioactive substance. In this case the particles projected 
from the radioactive substance break up the molecules of 
air, by impact, into positive and negative ions, and we obtain 
leakage phenomena exactly similar to those obtained by 
Elster and Geitel in their experiments with common atmo- 
spheric air. The short, irregular waves in the ether which 
constitute the Róntgen rays are also capable of breaking up 
the molecules into their constituent ions. Röntgen rays 
directed into the air in the neighbourhood of а charged 
electroscope will, like the rays from radioactive substances, 
cause the leaves of the electroscope to collapse. Ultra- 
violet light is also capable of ionising air. 

The ionising agencies mentioned above, produce equal 
numbers of positive and negative ions, but there are some 
agencies at work in nature which produce an excess of one 
kind or the other. Lenard has shown that in the neigh- 
bourhood of waterfalls there is an excess of negative ions, 
and, as was to be expected, Elster and Geitel found that near 


a waterfall the leakage of a positively charged electroscope 
О 


E 
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was much faster than the leakage of & negatively charged 
one, The dashing of the waves of the sea against the shore 
produces an excess of positive ions in the atmosphere, the 
presence of a certain percentage of soluble salts in water 
having the effect, ав shown by Lenard, of reversing the 
polarity of the ions liberated in the air. 

This unipolar ionisation of the air directly produced by 
waterfalls and the dashing of the waves of the sea, is also 
indirectly brought, about, probably on & much larger scale, 
by the influence of the permanent electric charge of the earth 
upon air conteining ап equal number of free positive and 
negative ions. The electrio charge of the earth is negative, 
and wherever this charge produces a steep potential gradient 
in-the surrounding air, the free negative ions are repelled and 
the free positive ions are attracted, and the air close to the 
surface of the earth becomes charged with a large excess of 
positive ions. The potential gradient created in the air by 
the earth’s charge depends on the configuration of the earth’s 
surface. The gradient will be very steep over the tops of 
high mountains, very gentle over extensive plains, and practic- 
ally horizontal in deep valleys. What we should expect to 
find therefore would be a great excess of positive ions at the 


tops of mountains, an equal amount of positive and negative 


ions in flat countries, and also in deep valleys, This has been 
found to be the case except in the last instance, where an 
excess of positive ions has been found. The occurrence of 
an excess of positive ions in deep valleys cannot therefore be 
due to the separating influence of the earth’s permanent 
charge. It has been attributed to the greater rate of diffusion 
of the negative ions, which thereby reach the sides of the 
valley sooner and are faster absorbed into the earth. 

The existence of air highly charged with positive ions 
on the tops of mountains has been amply demonstrated. 
Elster and Geitel made repeated experiments in the Alps, 
and found that when their electroscope was charged with 
negative electricity, it invariably leaked much faster than 
when it was charged with positive electricity. On the great 
plain of northern Germany, however, they found that the 
leakage of positive and negative charges was very nearly 
equal. | 

The highly charged positive air on the tops of mountains 
is sometimes blown down into the valleys by wind blowing 
over the top of а mountain range. For example, a south 
wind blowing over the top of the Alps, known as the Föhn, 
creates such an excess of positive ions in the northern valleys, 
that it seriously affects the health of the inhabitants, pro- 
ducing what is known as Föhn sickness, Mr. Don's experi- 

ments at Peterhead afford a remarkably good illustration 
of the same phenomenon; he found that winds from the 
west, which had passed over the Grampians, produced a com- 
paratively quick discharge of a negatively-charged electro- 
scope, while east wirds which had come over the North Sea, 
on many occasions, left the electroscope unaffected for hours 
on end, 

Mr. Don also found that on the whole the leakege of his 
electroscope was less on rainy days than on dry days. This 
observation agrees with the observations made by Elster and 


Geitel. They found that the greatest leakage took place 
when the sky was clear. When dust, fog, smoke or clouds 
were present, in the atmosphere in considerable amount, the 
leakage of the electroscope was greatly reduced. 

The effect of dust and aqueous particles 18 to remove free 
ions from the air. Dust particles probably attract the free 
ions both positive and negative, and thus facilitate their 
recombination into neutral molecales. Aqueous particles, as 
Wilson has shown, form round negative and positive ions, 


and thus remove them as rain or clouds from the surrounding 
air. 

We have discussed some of the great ionising agencies at 
work in the atmosphere, but there is good reason for 
supposing that theré are many others. For example, we 
have now much evidence in support of the view that radio- 
active substances in very minute quantities are widely diffused 
in the earth’s crust. Water drawn from deep wells and 
from mineral springs has been found to be radioactive ; and 
air drawn from considerable depths in the ground has also 
shown signs of radioactivity. Now exceedingly small 
quantities of radioactive substances have a very powerful 
influence in ionising the air, and there can be little doubt 
that the radioactive material in the earth’s crust has a great 
deal to do with the production of free ions in the lower 
strata of the atmosphere. | 

The ionisation of the air in the upper strata of the 
atmosphere is far more intense than in the lower strata, 
quite apart from the effect of mountain peaks explained 
above. Ebert has shown this by experimenta made from 
balloons, At а height of 2,875 metres he found, on one 
occasion, that the leakage was 25 times as great as the 
leakage on the ground. As the ionic content at this height 
could not, be explained as being due to the potential gradient 
of the earth’s charge, intensified by the projection of moun- 
tain peaks, some other cause must be sought for. We should, 
of course, expect that ultra-violet light in the sun's rays 
would be much more powerful in the upper regions of the 
atmosphere, because it is rapidly absorbed by passing through 
great thicknesses of air. But there may also be other 
ionising agencies at work in the upper atmosphere. Вігке- 
land's theory of the aurora borealis is that it is due to 
cathode rays emitted from the sun, which strike the upper 
strata of the earth’s atmosphere and are focussed on the polea 
by the earth’s magnetic field. If this theory is correct, we 
have to add the cathode rays from the sun to the ionising 
agencies at work in the upper atmosphere. But the 
gun has lately been suspected of conteining radium in large 
percentage. If so, we may expect to receive into our 
atmosphere a considerable discharge of rays from the radio- 
active material in the sun, and this is still another and 
probably very powerful ionising agency at work in the 
higher atmosphere. 

The question of the production of atmospheric ions and 
their effect on the weather and on the buman constitution 
and temperament, ought to be one of abeorbing interest to 
meteorologists. The apparatus necessary to make the obser- 
vations is comparatively simple, and Mr. Don’s experiments 


show how much might be learned if continuous observations 
of the same kind were made at all the principal meteorological 


stations in the British Isles. These ionometric observa- 
tions would be of no less interest to medical men by 
helping them to understand the effect of climate on health, 
iud perhaps enabling them to produce some of the favour- 
able conditions artificially, by the use of the suitable ionising 
agents in the laboratory. It is to be hoped that Mr. Don's 
interesting experiments will give an impulse to this new 
branch of meteorology on this side of the Channel. 


THE advent of electric traction and the 
subsequent abnormal development of our 
tramways—and correspondingly of our capital expenditure 
on them—has given rise to many knotty problems, not the 
least being the making of a correct estimate of the life of 
the permanent way of such an undertaking. 

The loans for tramways capital expenditure under the Act 
of 1899 allow approximately 30 years for repayments on 
account of permanent way, although this cannot in any way 
be taken as an estimate of the life of the track. A correct 
estimate based on standard English traffic conditions was, of 
course, unobtainable where electric traction under modern 
conditions was of comparatively recent introduction, and 
it remained for Father Time” to solve the 
much - discussed problem. This he has accom- 
plished at an uncomfortably early date for those 
who were confiding enough to be misled into a feeling 


Tramway | 
Depreciation. 


- 
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of security, through placing too much reliance on the 30 
years’ period allowed for repayment of loans, The most 
recent addition to the ranks of the “ sleepers awakened ” 
appears to be Southampton, where a section of route put 
down under contract for the Corporation in 1899—1900, ig 
to be relaid at а cost of £8,800, and it is stated that a 
farther section of two miles will share the same fate next year. 
We have no exact information by us as to the particular 
ailment from which this section of track has suffered, but 
judging from the committee’s recommendation, the com- 
paratively light rails (i. e., about 86-8 Ibs. per yard) have 
not proved equal to the heavy traffic associated with electric 
traction. | 

We have previously hinted that tramway constructional 
work has not kept pace with the altered conditions due to 
the higher speeds and weights of modern cars ; and even those 
towns, numbering about 30, which wisely put down rails 
weighing from 100 to 107 lbs. per yard, find two or three 
. years sufficient to expose the weak places in their track. 

If, in addition to light track-work, the concrete bed of а 
tramway should turn out to be unsatisfactory, then, failing 
reconstruction, the troubles of that system are only beginning. 
That concrete used in tramway work is by no means above 


suspicion is instanced in recent disclosures connected with 


some of the lately constructed L. C. C. lines. 

But to return to Southampton, where the Committee re- 
commends that the cost of carrying out the reconstruction 
work be met out of the depreciation and renewals fund, and, 
if necessary, any further amount required, out of revenue; 
in the ordinary course of events, it seems probable that this 
will extinguish the former fund, and it will then be necessary 
to annex the revenue of the succeeding year when further 


reconstructions are taken in hand. Mr. McColl, of the 


Glasgow Corporation tramways, suggests a provision of 
£450 per mile of single track per annum for depreciation, 
and in view of recent events, which appear to indicate 
an average life of track for a busy tramway system of 
not more than 10 years, this amount is none too much. 
The whole question of the re-adjustment of the propor- 
tions of the renewal fund and the depreciation fund (to pro- 
vide for antiquation) appears to require immediate attention 
at the hands of tramway authorities. 


- Every war makes interesting the ques- 

War Times. tion as to the utility of cables after hos- 
tility has begun. The belligerents in the Far East have, so 
far, both availed themselves as adherents to the St. Peters- 
burg Telegraph Convention, of the powers accorded them 
under Article 8 to prohibit the use of certain routes and to 
restrict the freedom of public telegraphing, as well as exer- 
cising & rigorous censorship which practically renders the 
news received from the geat of war, if not to a great extent 
valueless, at all events, very distracting. It will be found, 


Cable Cutting in 


by referring to our * Interruption List," that the Vladivos- . 


tock-Nagasaki and Port Arthur-Chefoo cables аге “ closed 
to the public entirely, but communication with Nagasaki is 
possible, 2:2 Formosa, and from Shanghai, the Shanghai- 
Nagasaki cables being still intact. In the same manner Port 
Arthur may be reached through the Chinese landlines viá 
Neuchwang. Оп the other hand, landlines in Korea have 
been cut in various places, viz., between Seoul and Masampo, 
Seoul and Gensan. by the Japanese, and between An-ju and 
Ping-Yang by the Russians. During the closing of the 
Vladivostock cable, telegrams are diverted vid Kiakhta. 

It will be seen, therefore, that up to date cables have not 
been cut either by the Japanese, who are supposed to have the 
command of the sea, or by the Russians wherever they may be, 
and the multiplicity of routes still leaves communication with 
all places practically intact. The value of alternative routes 
appears to be, to some extent, demonstrated, and the policy 
of completing during peace times likely“ and apparently 
* unlikely " connections, which we have often advocated, 
is shown to be а sound one. The British chain of strategic 


cables is not yet complete, as was shown to the Cables Com- 
mittee formed to consider and report upon this question some ` 
years ago, but there is no doubt there will be another 
example shown during this war of the necessity of carrying 
out certain recommendations made by that Committee 
at a near date, and during the period of peace now existing. 


THE present issue contains the con- 


The Repulsion cluding article of a series by Mr. Е. Creedy 
on the Circle-Diagram of the Repulsion 
Motor." The author makes use of а modification of Mr. 


Steinmetz’s methods, which consists essentially of the intro- 
duction into the gubject of what is called by mathematicians 
the “scalar part" or product. By the use of this method 
the following advantages are said to be secured :— 

All formulæ are rendered easily intelligible geometrically, 
so that geometrical constructions for every quantity required 
can be obtained without any difficulty, and thus the 
laborious calculation from formule, which is an unpleasant 
adjunct to Mr. Steinmetz’s, and other analytical methods, is 
avoided. 

It is claimed for this method that it is more powerful and 
has greater mathematical elegance than either the ordinary 
analytical method or the geometrical method, so that it is as 
easy to take such things as iron losses, &c., into account as 
to leave them out. Thus greater rigour is secured in the 
results. It furnishes a routine method by whieh, when once 
in possession of the fundamental equations (and they are 
very easy to get), the grapbic theory of any machine may be 
worked out in & very short time, Thus the behaviour of 
any new machine, or modification of an old one, can easily 
be studied before it is constructed. 

Whether these somewhat extensive claims are really satis- 
fied, must be left for our readers to determine for themselves 
by actual trial; we commend the system to their notice in 
the hope that it may prove of service to them in simplifying 
this difficult subject. 


e 


| THE existence of a radioactive sub- 
Wee spre, Stance in the Bath and Buxton springs 
was some time ago demonstrated by 
Strutt and Blythswood, and now Himatedt in the February 
number of the Annalen der Physik shows that all spring water 
when it issues from the earth contains a certain amount of 
radioactive substance which he has identified with the 
emanation of radium. Petroleum drawn direct from a 
spring contains a still larger quantity of the radium emana- 
tion—20 times as much as spring water. Himstedt dis- 
covered the existence of a radioactive substance in these 
fluids by forcing air through them, and then testing its con- 
ductivity with the electroscope. In every case he found that 
ita conductivity was greatly increased. He showed that this 
increased activity was due to a radioactive substance which 
had been absorbed into the air from the active fluids, by 
passing the active air through inactive fluids and imparting 
radioactivity to the latter, The radioactivity of fluids 
drawn from springs is, however, not permanent, but falls off 
rapidly when they are ex to the air. The water of 
runniog brooks, for example, is not radioactive. Hot water 
springs are much more radioactive than cold springs. The 
most radioactive of all the springs tested by Himstedt was the 
hot Murquelle at Baden-Baden. Assuming that the healing 
property of thermal springs is due to the presence in them 
of radium emanation, and knowing, from Himstedt's experi- 
ments, that this emanation rapidly evaporates when the 
water is exposed to the air, it follows that the Waters of these 
springs, if stored for any length of time, must lose their 
medicinal effect. The moral of this is that we must go to 
the spring to take our mineral waters, and not purchase them 
from the chemist. Another important conclusion to be 
drawn from Himstedt's experiments is that at great depths 
in the earth, radium must exist in considerable quantities. 
Himstedt also suggests that the internal heat of the earth 
may be due to radium, 
D 
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ON THE CIRCLE-DIAGRAM OF THE 


REPULSION MOTOR. 


Containing а General Method of Deducing the Graphic Theory 
| of any Alternating Current Apparatus. 


Bx F. CREEDY, A.C.G.I. | 


]IL—CoxPLETE DIAGRAM FOR ANY POSITION OF THE 
BRUSHES. 


THE constructions given in the second article for the 
current, power - factor, torque, and speed, completely 
determine all the curves of the motor, so long as X is con- 
stant. From the curves relating these quantities, all the 
other curves of. the motor, such as the output and efficiency 
curves, may be determined. Constructions for these on the 
diagram, however, follow immediately from the preceding, 
as follows :— 


Output.—Since ontput = torque by speed, we have output 
= —— .0I.IP- 81. Ir (see fig. 9). 


Input = І к obviously. 


BI.IP 
Efficiency = =n 
Secondary Current.—From equation (1), 
Su Te ed 
Zo 
Thercfore 1, sin A, which is a measure of i, if X is constant, 


i sin А = 


Z 


is the vector difference of P — i ps and і. Now 
4) 


Fre. 11. 


acting on i turns it through a constant angle, and alters its 
length in a constant ratio, Consequently, since moves on 


a circle, во will S. — i a since E ig constant. This 


circle is shown in fig. 14. In practice, we may obtain the 
secondary current with sufficient, accuracy, by taking the 


vector difference of i and ary а vector lying on this 


circle, 


Effect of Varying X. In order to investigate this we must 
study equation (3), which may be considered the fanda- 
mental equation of the repulsion motor, more in detail, 


The equation was in its original form, 


i (s ‚ — Got 2) (to + n) 20 + 2 
sin БЕГУ + е, 205 PY Í / k оов X. 


It is now convenient to introduce two fresh constant 
versors, M and N, instead of a and B, formerly used. If 
we put | 

* = 7° A^ and у = (20 + 7) N, 
Z9! E 
we get 
: M N 
sin À — - x i) — = 08 А. 
'( Bin А ＋ 0 i 5 ш; 


Thus a = sind — . and B 
Bin A sin X 


Thus we have (see equations (4) and (5)) 
Standstill current e, Ë = е, ED ats 
А M — sin? A 


Vector to centre of cürrent circle 


= — в B — . N e ls 
° [4], " [м], — sin? x 
Vector diameter of torque circle M 
e јд? 


z6,-————————. 
n ° (o + 2)7 Zo], 

These may easily be calculated by substituting for x and N 
the values given above. The best way to multiply or divide 
complex numbers is to express them in the polar form r cis Ө, 
and then apply the rules given in the preliminary article. 
We can easily transform a complex number from the 
rectangular to the polar form, or vice versá, by setting it out 
as а vector, and measuring the quantities required. 

From the above expression for the vector to the centre of 
the current circle, we see that the only effect an increase of 
X has on it, is to decrease the denominator, and thus, as this 
latter is a pure real, to increase the length, without altering 
the direction of the vector. Thus, if we increase A, the 


— 
—— 


Еа. 18. 


centre of the current circle moves away from the origin 
along a straight line which has the direction of e, N. Thus 
if in fig. 9 we vary A, we get a series of circles with their 
centres on a straight line, and all tangent at the origin, as 
shown in fig. 12. 

In order to get a clear and complete idea of the effect of 
varying A, the next thing to do is to draw the speed-lines or 
the curves on which i moves, if we keep the speed constant 
and vary А. 

To draw the Lines of Constant Speed.—Multiplying the 
last equation through by sin A, and transposing, we get 


| (sin? A — у sin A cos A) = iM — e, x. (7) 


Before going further we may notice that if А = o, i.e., if 
the brushes are perpendicular to the stator axis, we have 
i — e, x = =: . 
м +z 
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This current, which is of fundamental importance in the 
present theory, will be called the magnetising current. It is 
obviously the same whatever the speed, consequently all the 
lines of constant speed pass through the point corresponding 
to it on the diagram. | 

Also if А = 90°, £e. the brushes are parallel to the 
stator axis, we have 
N 


гае 


This current is of similar importance to the last and will 
be called the short-circust current. 

The lines of constant speed obviously all pass through the 
point corresponding to this current also. 

Writing in equation (7) sin? А = 4 (1 — oos 2 A) and 
ain А cos A = 4 sin 2 А, and re-arranging, 


i {4 (сов? A + yk sin 2) — (4 — M)] = eo N. 


2 [eon T 166 —- м) | = 1 
$ 
and à is eliminated. 

The two vertical lines in the above equation form the 
usual notation for the modulus or absolute magnitude of a 
complex number. Although the use of an italic letter is 
very convenient to denote the magnitude of a single symbol, 
it is obviously inapplicable to a sum of symbols such as 


occurs above. Multiplying through by ¢ and squaring 


4116 -* c eu]? =й, 
which may, by suitable transpositions and substitutions, be 
written in the form 
|i — r |? = constant, 
which asserts that the distance of the extremity of I from a 
given point, denoted by р, is constant, and is therefore the 
equation of a circle, 


— 


— 


à — —— te ae — 
— — К 


Fra. 18. 


Writing the sine and cosine in their exponential forms, i. s., 


сов 2 А = } (eis 2 + cis — 2X) 
and q sin 2 А = 4 (cis 2 А — cis — 2 X), 


and again re-arranging, 


i (4 (1 + k) cis 24 + 1 (1 — k) ois (— 2X) — (Б — M) 
== e, N. 

It is useless to proceed further with the general investi- 
gation, as the result is not a simple curve but a quartic, 
If we know the standstill current curve and the curve 
for some other speed (say synchronism) so as to determine 
the scale, we can draw all the curves of constant speed by 
calibrating the current circles in terms of the speed by the 
construction given above (fig. 9), and drawing the curves 
through the points so obtained, as is done in fig. 12. 

I therefore propose to give separate investigations for the 
cases of k = 0 and k = 1, showing that in these two cases 
the speed curves are circles, In fact, when Ё = 0 or + 1, the 
curve is a circle, and, when Ё = O, it is a pair of circles, 
Putting & = 1 in the last equation and transposing, 


jics2X—e, N-ri(4— м). 
Dividing by 4 i, 


ois 2 A = Beer LG ну 


Now if two vectors are equal their lengths are equal. The 
length of cis 2 A is 1. 


This circle passes through the two pointa A and B (fig. 14) 
as do all the other speed lines, and, like them, is tangent to 
the two extreme current circles corresponding to А = 90° 
and À z 0, which together form the locus of infinite speed. 
It is obviously completely determined by these conditions. 

Putting Ё = о in equation (7), we have 


i sin? A = ім — eo N. 


This equation is of precisely the same form as that of the 
current circle, and will be treated in exactly the same way 
(see second article). 

Multiplying by ) i and taking only the real part of the 
product we get 

Li (1) X — eo h = о, 


the equation of a circle passing through the origin. We 
already know three points on this circle, viz., the origin, the 
magnetising current point A, and the short-circuit current 
point B, go it is completely determined. 

By the process used in the second article to find the 
centre of the current circle, we may ascertain that the vector 


to the centre of this circle is 4 е, IY 
| 1 


' This vector represents that radius of the circle which 
passes through the origin. It has the direction of 7 e, x. 
Now, as we saw above, the direction of the line of centres 
was that of e, x. Therefore, since 7 turns a vector through 


. aright angle, the line of centres is perpendicular to that 
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radius of the standstill current circle, which passes through 
the origin. Therefore, since it passes through the origin 
also, the line of centres is tangent to the standstill current 
circle at the origin. 

In the last equation but one, dividing by i we get— 
i ім е, х 

d " 

writing M = m cis u, and dividing by m, ' 

; : N 

С18 u ( 1 — е, х) 

i | i ; 

Thus sin? А may be determined by precisely the ваше 
construction used before for the speed. In fact, in fig. 14, 


Hin duc. 
0s 


Sin? А = 


l in? d = 


It may be expressed by a single line in 


precisely the same way as may the speed. From вір? X we 
may determine A, either by tables, or, better, by the sub- 
sidiary construction shown in fig. 11. Considerable care, 
however, is requisite in using these constructions, as a small 
error in them may produce a large error in the result. 


Fig. 14. 


We may next draw in the lines of constant torque, as 
shown in fig. 12. If we know the torque for a known value 
in А, and a known speed, we have the scale; for we can 
find the scale for any other value of А from the construction 
of fig. 10. We can now calibrate our current circles in 
terms of the torque, and draw in the torque lines. As the 
torque gets less, these lines approximate to the current 
circles corresponding to А = 90°, and to the torque circle, 
which, together, form the locus of zero torque, and,' there- 
fore, also of zero output and efficiency. 

Other interesting curves are the lines of constant output 
and efficiency. The output lines may easily be drawn by 
taking note of the fact that as we go along a line of con- 
stant speed, the torque at any point is a measure of the 
output, to a scale depending on the speed to which the line 
corresponds. These lines are best drawn on another sheet 
by the use of tracing paper. | 

The efficiency lines are easily drawn by finding pointe 
along the lines of constant input (which are, of course, 
straight lines perpendicular to o E, fig, 14). 

The curves of constant output and efficiency are shown 
in fig. 13. When I commenced to calculate this motor, I 
did not think the efficiency would turn out so low. The 
efficiency lines in fig. 13 must be regarded as characteristic 
of this motor alone, not of repulsion motors in general. I 
chose the constants to show the leading current obtainable 
in some motors at very high speeds.“ ` 

The constants of the motor whose diagrams are shown to 
scale in all the figures from fig. 7 onwards, are :— 

Zo = 25 — 1y = 1:086 cis — 76? 
Ж = 83 —097= 095 cis — 72? 
71 = 'l— 15 = 1414 cis — 45° 
Q, = 100 
20 + Z = 28 — 1:09; = 1°136 cis — 75:5? 
20 + Z= 35 — 1:1; = 1:165 cis — 72°, 

* In the figures, T is in synchronous Kw. and output in kw. In 

fig. 13 the dotted lines are the efficiency lines. 


Testing of the Repulsion Motor.—The above investiga- 
tions render the testing of the repulsion motor a very simple 
matter. Obviously, since the properties of the motor depend 
on six constants, six observations should be sufficient. The 
best way to proceed seems to be as follows :— 

1. Place the brushes perpendicular to the stator axis, or 
open-circuit the rotor, and observe the magnetising current 
and its power factor. "This gives the point A (fig. 14). 

2. Place the brushes parallel to the stator axis and observe 
the short-circuit current and its power factor. This may be 


done with reduced voltage, if necessary, since the current is 


proportional to the impressed E.M.F. and its power factor 
independent thereof. This gives the point 5. | 

3. For some known value of А (45° is, perhaps, the best) 
observe the torque at standstill. This gives the torque scale. 
We may, if we choose, observe the current and power factor 
also, and thus get the standstill current circle without 
observing В, which may be found afterwards by construction. 
This method, however, is less accurate than the former. 

4. Allow the motor to run up to its maximum speed for 
есше value of A, which should be small, in order to keep the 
maximum speed, and hence the friction and windage losses, 
down. Observe the current and power 
factor. This gives us (approximately, for 
the method neglecte the friction and windage 
losses) a point on the torque circle, since this 
latter is the locus of zero torque, and, there- 
fore, of maximum speed of the machine as a 
motor. This point, together with the points 
A and 0, completely determine the torque 
circle. 

We may now proceed to construct our 
diagram. Setting out the points a and B 
(fig. 14), we draw the standstill current 
circle through them and the origin. Tangent 
to this circle at the origin, we draw a 
straight line о c, which is the locus of the 
centres of the current circles. Next, we 
calibrate the standstill current circle in 
terms of A by the construction given, 
thus finding a point on each circle. We 
now draw the circles, passing through 
this point and the origin, and having 
| their centres on the given straight line. 
Passing through the points A and B, and tangent to the 
circles B a О and A р 0, corresponding to А = 90? and А = о 
respectively, we draw the circle of synchronous speed А F B, 
and then, if we choose, put in the speed lines. We next 
draw the torque circle А T o, passing through the points A 
and o and the point on it we have just ! 
mentally. Finding the scale by means of our torque 
observation, we next calibrate a suitable number of current 
circles in terms of the torque, and put in the torque lines, 


after which we may put in as many other kinds of lines as we 


please. . 
Some further information on the above subject may be 
found in а very able article entitled * Das Kreisdiagramm 


des Repuisionsmotors,” by Herr M. Osnos, published in the 


Electrotechnische Zeitschrift for October 29th, 1903. Iam 
indebted to this author for the correction of an error in one 
of my formulæ. 

Thronghont the above work, which was done at the 
Central Technical College, I have received valuable assist- 
ance from my friend Mr. W. G. H. Cam, whom I here desire 
to thank. I hope at some later date to be able to give 
further applications of the vector algebra of complex 
numbers to electrotechnics. 


SOUTH AFRICAN NOTES. 


[FROM OUB DURBAN CORRESPONDENT. | 


Pietermaritzburg. (Natal).—The construction of the electric tram- 
way track by the contractors, Messrs. Strong & Moore, of the above 
town and Durban, is being rapidly proceeded with, the 33 miles of 
girder rails (90 lbs. to the yard) being about complete. The 
laying of the “ Vignoles” rails (60 lbs. to the yard), about 4 miles 
of which are to be laid in the suburbs, is just commencing. We 
hear that the points and crossings, which are being supplied by 
Messrs. Hadfield’s, are just shipped, as also are the six "Brush. 
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eight-wheel bogie cars. The overhead equipment is being supplied 
by Messrs. R. W. Blackwell, of London, and is expected to arrive 
very shortly. The rails are laid on a concrete bed, with short 
longitudinal rails under the joints bolted to the track, and the 
. girder track throughout will be paved with granite setts, the bond- 
ing being effected by “Crown” bonds. The power station building and 
plant is practically complete, and the car-shed is well in hand. It 
is hoped before the end of the year to have a section running. 
~ East London (Cape Colony).—The contract for the tramway 
extension of two miles length for the above municipality has been 
given to Mesers. Strong & Moore, of Durban and Maritzburg, and is 
oe the sanction of the Government before a start can be 
made. 


Durban (Natal)—The borough electrical engineer's report for 


month ending January 31st shows that the demand for current is 
well maintained. There were 89 applications made, equal to 4,800 
lamps, making a total to date of 102,747 lamps. There were 34 
new connections made, making a total number of 2,209 consumers. 
The number of units consumed was 92,497. The total number of 
power connections is 107. The use of electric motors is becoming 
very popular, the Corporation having just installed one 500-volt 
D.C. motor of 100 нр, and one of a smaller size, for use in con- 
nection _with the sewage works. In addition to this, eight 
рор пачове have been made for motor connections amounting to 
H.P. 

Ladysmith (Natal).—The Electric Light Committee of the Lady- 
emith (Natal) Town Council is recommending s reduction in the 
. price of current on and after March 31st, 1904, as follows :— 


Consumers up to 25 units ys .. ls. per unit. 
" from 95 to 50 units .. . . 18. „ lessg per cent. 
А] LE) 50 ” 100 ? ee ee 1s. 77 FT] 6 9? 
os 97 $9 99 e 10d 97 
9? 97 500 » 1, ?9 8d Т) 


The financial position of the department, up to January 25th, 1904, 
is as under :— 


To debentures issued at 63 per ent. . . £13,000 
Conenmers for wiring and current $^ 628 
serere in ook 8 ee ee ee ee ee 40 
ghting from September 12th, 1908, say .. sà s 125 
Town Hall lighting, p)). 10 
| £18,908 
Ву commisssion on raising money. .. 43 
» Parliamentary Bills and legal charges 75 
»9 Printing ee ee ee ee ee ee ee ae 85 
» Interest on debentures to date Р v e» oe 199 
»9 ages ee ee ee eo ee ee ee se so 568 
9? Plant ee ee ee oe ee os ee ee ео 9,681 
v” Power station ee ee e? еә ee ee ee 1,000 
99 Engineer oe ee ae ee ee ee ee ee 
» Tradeémen’s account ee ee ое ee ee ee 466 
£18,214 
e — 
4 Balance .. `.. 2629 
Against which must be debited the following amount for— 
Contractors’ accounts, o. "n s ә we oo £884 
Deducting balance as shown > Ws a е T 529 
Leaving a debit of .. .. £855 i 


_Boksburg.—A contemporary says that the Т.С. has resolved to 
accept a draft contract for lighting the town by electricity. Energy, 
it is stated, will be supplied at 8d. per unit, and to Germiston at 

а price not exceeding 1s, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


MANCHESTER ELECTRIC TRAMWAYS. 
Discussion before the Manchester Section on Mr. MCELROY'S paper. 


Ma. Cowan (chairman) in opening the discussion said he thought 
All were agreed that the tramway service in Manchester was a great 


Dr. Rnopzs stated that with the minimum radius of 35ft. for 
curves and a 5 ft. 6 in. wheelibase there would be a very serious 
grinding action. He calculated that for 5 ft. 6 in. wheel 
base the least radius should be 36 ft. 3 in., and was of opinion 
that it was very advisable to see that the radii of the curves 
were. made to suit the wheel base. Some towns have had 
so much trouble on this point that they are discussing the 
question of altering the wheel bases of their cars.  Speak- 
ing of cars, he said the Manchester Corporation were very wise 
in rejecting the reversed staircase; the fact that the driver 
cannot see what goes on at his left hand is responsible for many 
minor accidents. There is also on this type of cara tendency to 
crowd a few extra seats at the extreme ends of the car, and this 
causes hogging of the car bodies and a swaying action of the car 
when going round curves. On referring to the subject of life- 
guards, he said he considered the ''cow-catcher" type & very bad 
one. The hanging-gate type was the only one he could advo- 
cate. Brakes should be discussed from the point of view of £ s. d., 
and be would like to see wheel brakes cast away altogether, as they 
were а nuisance and alsource of. expense; even with the best drivers 
akidding takes place on greasy rails and wears both wheels and 
track. For actual service use he preferred some kind of track brake. 


PANE y ROO 0X 0.8 T, ao no 


The brake shoe must be softer than the rails, and with this type there 
is no skidding of wheels and no friction of hard wheels on the track, 
and the life of both wheels and track is thereby lengthened. 

Mr. SHEFFIELD disagreed with the author and with Or. Rhodes 
on the subject of reversed staircases. If the driver stands in hia 
proper position and sees at right angles on each side, a range of 
180° is all he can be expected to take notice of. As to the wear and 
tear of the old rails used on the Manchester system before the intro- 
duction of electric traction, he would ask if this was due merely to 
skidding or had the weather not had some share in it as well. 

Mr. GRS thought that as the curves with 35 ft. radius wear so 
very rapidly (with cars having 5 ft. 6 in. wheel base) from 1} in. to 
12 in. groove, it was evident that the trams did ло! run with the 
1}-in. groove, but with thelZin. He had yet to find out that section 
insulators were the weak spot in the overhead work; there were 
firms making good fittings for this work, and he considered it quite 
as strong as the other portions of the equipment. He was of 
opinion that lifeguards are essential, as it is not always possible for 
drivers to see what obstacles are in their way; therefore, although 
Mr. McElroy had said that the best lifeguard was a good brake, that 
did not really do away with the necessity for the guard. 

Mr. Атонівон referred to the use of pitch grouting on the Man- 
chester system for the road setts, and thought there must be trouble 
in summer through pitch getting on the lines. In some towns frogs 
of the "trailing" type had been tried to do away with the 
necessity for 
Section insulators must always be anchored, and he had noticed 
that in Manchester they were anchored to the poles; he thought this 
arrangement provided extra wires for the trolley to become 
entangled in if it came off. A 5 ft. 6 in. wheel base allows cars 
to “gallop.” He thought that if flats were formed on chilled cast 
wheels there would be more flats on the steel tires, because if there 
is а better braking effect there must be more wearing. | 

Mr. Tarts remarked that in London centre poles were considered 
an advantage, as lighting poles were placed in thé centre even of 
narrow streets to divide the traffic. He had a preference for the 
reversed type of staircase. . 

Dr. Bowman was in favour of rails being welded up, as tramway 
rails, being buried in the ground, were not subject to the same varia- 
tions of temperature as railway lines, and, therefore, expansion 
and contraction caused no serious trouble. He agreed with Dr. 
Rhodes, that it was better to wear the wheels rather than the track, 
аз they are so much more easily replaced. 

Messrs. MooRE and KNowLxzs aleo spoke. 

In reply, Mr. МоЕгвоү said that in Manchester the rails were 
butted up close, and there had never been any trouble from expan- 
sion; he believed Dr. Bowman's explanation to be the right one. 
The track was worn very greatly, especially in a city like Manchester, 
by the ordinary traffic of the streets, as well as by the trams them- 
selves. His experience had shown that section insulators are the weak 
spotin aline. Pitch grouting has the great advantage of keeping the 
track water tight, and if it gets on the lines a bit on a hot summer's 
day that is not a very serious consideration. He thought centre 
poles were an obetruction, except in very wide streets. The energy 
consumption on the small cars was 0`9 unit per car-mile, and on the 
bogie cars, 1'4 unit per car- mile. Continuous" rail joints were to be 
tried on one route. ш 

А very hearty vote of thanks was accorded to the speaker. 


! 


MANCHESTER SECTION ANNUAL DINNER. 


Ox Friday, February 26th, the annual dinner of this Section was 
held at the Grand Hotel,nearly 90 members and visitors being 
present. Entertainment, which appeared to be much appreciated, 
was provided by Mr. A. 8. Giles (member), who sang several songs, 
and by Mr. G. Crews, who gave musical sketches and songs of a 
comic nature. 

The toasts of The King,” and The Queen, Prince and Princess 
of Wales, and the Rest of the Royal Family,” were proposed by the 
OnarBMAN (Mr. E. W. Cowan). | 

Mr. MILLER, who proposed The Institution of Electrical 
Engineers," remarked that the Institution is 33 years old. About 
sixteen years ago it changed its name, and now there are 
members all over the United Kingdom, and two local sec- 
tions exist in the Britain beyond the seas. One of 
the best features of the work done in recent years by the 
Institution was the founding of these local bodies, amongst which 
there was a healthy rivalry, and the Manchester Section occupied a 
prominent position. The chairman, in reply, said the members of 
the Manchester Section could congratulate themselves on having 
established a society which was worthy of the importance of the 
electrical industry in and around Manchester. Electrical engineers 
to-day were living in an age of high speed—high speed in methods 
of transport, high speed in methods of communication and of pro- 
duction. He hoped trade would improve before long, and thought 
he saw signs of it. He looked forward to the time 
when electricity would be reduced in price to three or 
four units a penny. He also looked forward to the time when 
electric cara and all the overhead work would be abolished— 
to the time when the roads would be paved with smooth hard 
cement, and every vehicle propelled by a motor, smokeless and 
scentless, and no horses allowed within the city. 

Dr. Bowman proposed “Our Guests, Mr. E. M. Lacey 
responding. 

The “Scientific and Technical Societies of Manchester" was 
proposed by Dr. ScHUSTEB, and Mr. A. Saxon in replying, said he 
should like to see a movement inaugurated by the various societies 
to provide a building where their various libraries could be kept, 
aud where they could all hold their meetings. 


point boys" and had been found satisfactory. 
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ENERGY DISTRIBUTION TO SUB-STATIONS. 
By C. A. Burms, B. Sc. 
(Abstract of Paper read at Birmingham, January 27th, 1904.) 


Tue author pointed out that although the possibility of supplying 
electricity at a low cost by the use of producer gas had been before 
electrical engineers for some years, no large gas-driven plant had 
been erected, presumably because engineers distrusted gas engines 
for driving alternators. They might be used, however, for driving 
direct current generators in sub-stations, the gas being transmitted 
to the latter from a central station. The author quoted from a 
paper by Mr. H. A. Humphrey to show that in a power station of 
20,000 . H. ., with Mond gas producers and ammonia recovery 
plant costing £4:62 per Kw., electricity could be generated at a 
works cost of 0:082d. to 0:241d. per unit sold, according to load 
factor and сов” of coal. 

In the paper the author compares the cost per unit at the sub- 
station switcbboard when energy is transmitted electrically from а 
gas-driven power station three miles from the centre of the area 
supplied, and the corresponding oost when gas is transmitted from 
the same station to drive gas engines coupled to dynamos in sub- 
stations, the estimated future demand of the city of Birmingham 
for lighting, traction and motive power being taken as a basis. 
This amounts to 22,000 Kw., requiring, with reserve plant, losses, 
&c., gas engines of 40,000 B. H P. The load is assumed to be divided 
between five sub-stations of 4,400 Kw. each, with a load factor of 25 
per oent. | А 

Slack can be obtained at 5s. per ton; allowing for а return of 
4s. 6d. per ton for the ammonia recovered (present market price, 
88.), and labour charges 3s. 6d. per ton of coal, the net cost of fuel is 
4s. per ton. At 70 cb. ft. per B.H.P.-hour, and with an output of 
601 million units per annum, the net cost of fuel per unit is 0 032d., 
neglecting transmission losses. The capital cost of the 22,000-kw. 
plant is taken at £100,000; land and buildings, £40,000. The 
resulting cost per unit comes to 0 0624d , inclusive of capital charges, 
rates, and taxes, or 0°53d. per 1,000 cb ft. 

The suthor next deals with the costs incurred when electrical 
energy is developed at the central power station, with Cockerill 
four-oylinder gas engines of 5,000 B. H р. (which Mesars. Richardsons 
and Westgartb, of Middlesbrough, are prepared to build and 
guarantee), coupled to fly-wheel alternators. At £13 per kilowatt, 
inclusive, the generating plant costs £357,000; sawitchboards, 
piping, cables, buildings, &., raise the total capital outlay to 
£407,000. Allowing for interest on this capital, wages, stores, &c., 
the total cost per unit for the electrical central station is 0 298d. 

Using 10,000 volts three-phase with underground cables, and 
taking the overall efficiency of the line, traneformers and rotary 
converters at 82 per cent., the cables (in duplicate) to each sub- 
station are estimated, from figures supplied by Messrs. Glover, to 
cost £11,000. 

Adding the cost of generating the lost units, the total line costs 
amount to 00894. per unit. | 

The cost of the rotary and stationary transforming plant in each 
sub-station is estamated at £26,900, which, with the buildings and 
accessories, makes a total of £32,900. Adding to capital charges, 
the oost of attendance, rates, and taxes, &c., the cost per unit for 
the sub-stations is 0078d. Allowing finally 0:020. per unit for 
promotion and insurance expenses, the total cost is 0:485d. per unit, 
a figure much below that of any large station at present distributing 
current for three miles. 

Turning to the second scheme, tbe author points out the units of 
1,000 B. H. r. could be used in the sub-stations, thus ensuring greater 
reliability. Gas тше taking 400 B. R. r. will be required at 
the producer gas works, and steam must be raised for working the 
producers (omitted from the first scheme, as the necessary steam 
could be raised from the heat of the exhaust gases), increasing the 
cost of production by 0:00564. per unit. 

At an initial pressure of 14 atmospheres, the diameter of the gas 
main—s single steel pipe—to carry 420,000 cb. ft. of gas per hour 
(equivalent to 6,000 B. . v. at 70 cb. ft. per p.B.P.-hour) is 1} ft., and 
the cost is £5,000 for three miles, inclusive of laying; the capital 
charges, &c., on this outlay represent 0°014. per unit for the main. 

The capita! charges and running costs of the compressors add 
0:00 27d. per unit. | 

Tbe cost of the generating plant in each sub-station is estimated 
at £74,200, to which must be added £7,800 for switch gear, piping, 
&c., and £6,000 for the building. The total cost per unit for the 
sub- stations, including capital charges, wages, stores, &., amounts 
to 0:293. Adding 0:020d. per unit as before, the total cost per unit 
with gas distribution to sub-stations amounts to 0396d., as 
compared with 0°485d. per unit with electrical transmission. 

The advantage, therefore; lies with the former. 

Deducting the items common to both systems, aggregating 0 270d. 
per unit, the author shows that the actual transmission costs are 
respectively $):126d. and 0:215d., gas transmission costing not much 
more than balf as much as electrical transmission with underground 
cables. The case for gas might be further improved by trans- 
mitting gas for heating purposes through the same mains. 


Pembroke (Dublin) Lighting.— The sub-committee 
appointed to consider the extension of the electric lighting under - 
taking, as laid out in Mr. Hammond’s report, has recommended the 
Council to adopt the scheme, but that tbe loan to be applied for 
1 be £25,000 and not £23,500 as recommended in the 
repo К. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


| Radium e A Guess. 


А great many members of the learned societies are quite 
disposed to accept the English physicists’ hypothesis in 
regard to the disintegration of the radium atom. But there 
are others, again, not quite so ready to swallow this without 
challenge. The case requires a little more searching thought, 
and it will probably Ъз brought into line when the electrical 
aspects of the question are more fully gone into. 

It was Maxwell who said that, When once the doctrine of 
the conservation of energy is apprehended, it furnishes to the 
physical inquirer a principle on which he may hang every 
known law relating to physical actions, and by which he 
may be put in the way to discover the relations of such 
actions in new branches of science. ` 2 

Well, radium and its properties, we will say, is а new 
branch of science, But are we, then, to totally abandon the 
doctrine of the conservation of energy because we cannot 
immediately apply it to the radium phenomena? 

We express energy as stuff moving at certain rates of 
velocity in time, but the only thing that exists in fact is the 
stuff itself, and this I call energy. 

I observe that M. Curie has recently applied the term 
aggregation to the change in configuration accompanying 
the emission of energy from the radium salt, and this appears 
to be much more enlightening than the expression dtsin/e- 
gration, per se. Because. for example, how can any By stem 
of matter go on giving out energy, if it js increasing 1n 
dimensions itself, or acquiring a form more and more capsble 
of absorbing energy? How can а system expand and 
contract at the same time? How can any two particles of 
matter splitting up into three particles give ou! energy? 
It may rush in. I can understand the reverse order—the 
three going into two, and even imagine a bit being carried 
away where the explosion is very rapid, like quick-burning 


wder carrying away the chase or muzzle of a gun or 


lowing out the block. "E" 
But by the disintegration notion we seem to bave it one- 


. sided, without the equivalent in aggregation —aa if the actions 


were all external, or actions without reactions, or emptying 
without voids. Or, to be a complete philistine, as if steam 
could move forward a piston without itself condensing or 
aggregating, an old story of mine. And where a thing 
aggregates; the common knowledge teaches us it decreases in 
superficies, and where it disaggregates it increases; and 
looking at these things as capacities, we assume that where 
the energy of a body, expressed electrically, or otherwise, 18 
condensed, its potential or pressure goes up, and vice versd. 
So that if the matter of radium condense, it should have a 
positive charge relative to the body or bodies shot off. But 
these shot-off bodies may again split up or condense, and 80 


alter their charge sign. ыбы: 


Shift Engineers are Cheap. 


Re advertisement this week for shift engineer, tramways 
station, South Wales, at £50 per annum = 19s. 2:827d. per 
week to commence, and his qualifications aguin, as usual, to 
be immense, vid previous station experience, also technical 
and electrical workshop experience. What is required is one 
of those gentlemen’s sons who have not the moral courage 
to demand a reasonable salary for their services. I think 
the salary decidedly unreasonable, and I am not surprised at 
the advertisers not letting the applicants know who they 
are; it is simply disgraceful. 

Disgusted. 


Electricity in Mines. 


With reference to your leaderette and your article referring 
to the report of the recent Home Office inquiry on this 
question in your last issue, most engineers who are inti- 
mately acquainted with the technicalities and conditions of 
colliery working, will scarcely agree with your contention 


that induction motors should have been insisted upon for | 
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colliery purposes, but will rather consider that the committee 
acted wisely in leaving the selection of what type of 
machinery to adopt, to the engineers who are to be responsible 
for its installation and working. It is not always possible 
for instance, in the case of coal cutting in thin seams— that 
induction motors can be used, and colliery owners do not, as 
‚ rule, make such huge profits that they can afford to neglect 
the consideration of first cost, which would probably be 
greater for three-phase than for continuous- current plant. 

The colliery manager is hedged all around with quite 
enough rules and regulations, without having forced upon 
bim what type of machinery he must adopt if he wishes to 
install electricity. No one is more keenly alive to his 
responsibilities, or more assiduous in carrying out his 
duties, than the colliery manager, and in all fairness he should 
be allowed some liberty of opinion. 

It is also to be noticed that the majority of accidents 
that have occurred due to electricity in mines, have been 
traced to cables and connections, and so far as the writer is 
aware, no accident has occurred through sparking at the 
commutator of a motor, though, of course, this fact is not 
intended by the writer as an argument in favour of con- 
tinuous current, but the adoption of three-phase in place of 
continuous current ; would not in any way reduce—but rather 
add to—the risk of accident in this respect. If electricity 
in mines is to be installed only under vexatious rules and 
regulations, there is no question but that colliery managers 
— who are not at all particularly enamoured of electricity— 
will turn their attention to compressed air, which is 
underestimated as a competitor by electrical people, and in 
spite of ite lower efficiency will adopt it in preference, and 
compressed air has some advantages over electricity in 
mines, 

T. Campbell Faters. 


I am very pleased to see in your correspondence of the 
26th that there are other colliery electrica] plants which are 
successful. 

Now, in respect to the training of drivers in the manage- 
ment of coal-cutters, we owe our success :—First, to time 
and patience, and to the careful supervision and tuition of 
our drivers to familiarise them with all the electrical and 
mechanical parts of their machines, because I think that the 
driver of a coal-cutter should ав fully understand his 
machine as ап engine-driver should the steam engine. 
Secondly— To keeping the electrical motors clean. This isarule 
which, with other rules I have drawn up, is strictly 
enforced by the management. The tuition and success of 
our drivers in stone-cutting is due to our assistant manager, 
Mr. Frank Eckersley, who has studied this branch of the 
trade, and, I may say, is ап expert in matters relating to 
coal-cutting by machinery. He has made several great im- 
provementa in the cutters we are now using, and this fact 
will be fully understood when I say that we can get through 
more work at present using from 20 to 80 amperes than we 
could at one time by using a current of 40 amperes, although 
our machines were at the time in excellent condition. 

This will show that coal-cutting machines will cut and 
do their work well if properly handled. Mr. Frank Eckers- 
ley is prepared to advise any less successful colliery manager 
to the best of his ability. Although we are not makers of 
coal-cutting macbines, we buy them, install them, and make 
them work. Practice makes perfect. Our motto is—If at 
first you don’t succeed, try, try again. But so much has 
been said against the coal-cutter, and the electric coal-cutter 
in particular, that we think it time something should be 
said in ite favour. If it did not deserve a good name we 
should be the last to give it one. It has come to my know- 
ledge lately that some coal-entters have 70-ampere and 
larger fuses in circuit when they should have 48, and 
then it is said electric motors are no good for coal · cutting. 
The armatures are always burning out. No wonder! We 
might just as well tie down the safety valve of a boiler ; do 
our very best to burst it, and, after we had done so, say 
the boiler was no good. At our colliery we like, if possible, 
to keep our machines under their working limit, and if by 
accident а sudden heavy load comes on the machine which 
runs it up to its working limit, and cannot always be 
guarded against, well, we have а suitable fuse in circuit to 


guard against damage to the motor. In respect to the wearing 
of the commutators of our motors, I am pleased to вау that 
they give us very little trouble, because they are well looked 
after, kept free from oil and dirt, which causes sparking, 
and, by keeping the tension on the brushes as light as 
possible, we get on very well. Now, in reference to the letter 
of my friend, Mr. F. J. Milne, re electric winding, I quite 
agree with him that when the boilers are situated close to 
the winding engines it would not always be economical to 
use electricity ; but in our case, after very careful con- 
sideration, the management has come to the conclusion that 
electric winding in place of steam will be a great saving. 
The electric winding machinery we have here will not be 
fixed on the surface. Leaving the surface, we go down a 
shaft a distance of 450 yards, and upon reaching the bottom 
we walk about 50 yards, which brings us to another winding 
engine house, and in it there are a pair of winding engines 
to wind coal out of another seam a distance of about 250 
yards. The economy of electric winding will be fully under- 
stood when I say that the steam pipes, after leaving the 
low-pressure boilers, have to travel a distance of about 520 
yards before they reach the engines. Taking into con 
sideration the weight of pipes in the shaft, loss by 
condensation, trouble with jointa blowing in the shaft, and 
minor repairs, we are certain that electric winding will be a 
great saving to us; and our mechanical engineer, Mr. 
Mansfield Richardson, has every faith in the undertaking. 
I don’t see, even if coals and steam аге cheap at a 
colliery, why a colliery company should burn two tons of 
coal if one will do. There аге а few more collieries situated 
somewhat similarly to us, Some have had electric winding 
installed, and one I know has been running about two years 
with very little trouble, and the cost of repairs has been 
insignificant. I am sorry to note two fatal accidente at 
collieries in Yorkshire, At one well-known colliery where 
electrical coal-cutters are installed a workman met his death 
through electric shock ; at another colliery several persons 
were killed through another cause. Taking into consideration 
the number of colliery electrical planta now working, the 
death rate throngh electricity is very low ; and it is the duty 
of us who are in charge of electrical plante, with the assist- 
ance of colliery managers, &c., to make accidents from this 
cause few and far between. Accidents will happen, but we 
must guard against locking the stable door after the horse 
has gone. By doing this, 1 hope we shall be able to 
inspire confidence into the minds of those who are not users 
of electricity. In conclusion, I thank Mr. F. J. Milne for 
his good opinion of me, and I congratulate him on the 
efficiency and satisfactory working of his system. 
John Bentham, 
: 2 Electrical Engineer. 
New Sharlston Collieries, 
| near Normanton. 


The Coal Supply. 


With reference to your suggestion of placing ап additional 
tax of 18. а ton on exported coa] in order to curtail its out- 
going, I am afraid you would not attain your object by 
such a small tax; if you put a tax of 5s. per ton on 
exported coal, you would probably achieve your object. A 
ls. per ton tax would rot stop the export of the steam 
coals in the slightest degree whatever. When the present 
tax of 1s. per ton was imposed on exported coal, it was said 
that it would ruin the coal trade, but experience has proved 
otherwise. . 

The export of coal from South Wales is still increasing by 
leaps and bounds each year, Cardiff, Penarth and Barry 
vieing with each other to turn out record quantities, which 
are measured in millions of tons. The colliers’ wages are 
still at a good level, and the price of coal generally keeps 
good. We in Oardiff, where we are only distant about 10 to 
12 miles from the colliers’ stall where the house coal is got, 
have to рву 18. to 18. 4d. per cwt. to the carts for it. But, 
there, to get a tax of 5s. per ton on coal would be a most 
difficult thing to achieve, as so very many interests are 
involved in tbe matter. Limitation of output for export is, 
as far ав I can see, a thing of the distant future, when there 
will be no more coal to be had to be dumped into the ships. 
Every colliery seems bent upon getting its maximum output 
day after day. | 
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As regards the duration of our coal supply which you put 
at 200 years, I should say as regards South Wales, that 
in another 50 years the best veins of coal will have been 
worked ont, that is, at their present rate of output. The 
chief seam of steam coal that has been worked up to the 
present in the Rhondda and Merthyr Valleys is what is locally 
called the 4-ft. seam. When I tell you that in most of these 
collieries the face of the coal (that is, the colliers’ stalls) are 
distant more than a mile from the bottom of the pits, and 
that each colliery’s leased ground is generally not five miles 
in diameter, you can readily judge if this seam of 4-ft. coal 
is going to last many years. This 4-ft. coal is a very hard, 
tough coal, but much further down, under this seam of coal 
lies another, called the 6-ft. seam; the coal from this is a 
most beautiful coal, gives a fierce, white heat with little 
smoke and little ash, but unfortunately it is very brittle and 
friable, and will not withstand much knocking about. The 
two coals are usually tipped together, mixed as it were. As 
yet only a few collieries are working this 6-ft. seam, notably 
the Cymmer, Great Western, &c. As showing how the coal 
seams are already giving out, I may say that the 2 ft. 9 in. 
house coal seam is for the most part worked ont in the 
Rhondda Valley. This coal is mined generally for making 
into blast furnace coke, which is the best produced so 
far. ‘Ten years bence there is not likely to be much more 
of this coal left. Since Christmas we have had three col- 
lieries shut up, two steam coal at Hirwain, and the Tynewydd 
house coal colliery, Rhondda. There is a great house famine 
going on, but builders won't build, as what with the subsidences 
of the ground and the possible closing down of the local 
colliery in a few years they say it won't pay. Hence the 
inhabitants live in à much packed condition. 

We in Cardiff are to open a new dock shortly, which will 
be equipped with tipping applianoes to accommodate 20-ton 
trucks if necessary, to get rid of the coal in а quicker 
manner. 

To me, the only possible alternative to this great exporta- 
tion of coal for maritime purposes is to devise а system of 
electric radiation that would be capable of raising steam up 
to 200 lbs. sq. in. pressure. That should not be impossible. 
The present day carbon filament glow lamp is neither 
designed to give the maximum amount of light nor the 
maximum of heat, therefore who can say that it must 
always be impossible to invent а lamp capable of radiating а 
maximum of heat something after the electric light baths. 
Given а good lamp among suitable reflectors and placed in 
an enclosed compartment strongly charged with carbonic 
acid gas, there is no reason why it cannot be reduced to a 
 workable basis. There certainly is a great field for such an 
apparatus, 


Cardiff, February 29th, 1904. 


[In his last paragraph our correspondent gets beyond Мв 
depth. —Ерв. E. R.] 


Geo. H. Smith. 


Small Gas Engines v. Electric Motors. 


Ав your article on the above subject raises points of con- 
siderable importance, I shall be pleased if you can find room 
for the following remarks. 

There must surely be some mistake, either in the estima- 
tion of the power of the engine, or in the quantity of gas paid 
for, as with a mechanical efficiency of 76 per cent. it will 
take 4'4 1. H. P. to run the engine empty, and at 20 cb. ft. 
per I. H. P.-hour (a fair working figure) we should consume 
54,912 cb. ft. for the quarter, costing at 28. 6d. per 


1,000 cb. ft., say, £6 17s., and this for no useful work 


at all. 

You have made no allowance at all for ignition tubes; 
these would average at least 78. 6d. per quarter, and it would 
be valuable information to know, where you can obtain gas 
engine cylinder oil at 1s. а gallon, in such quantities as a 
Joiner is likely to buy. 

With regard to the electrical running of the shop, you 
appear to consider that the machines will be standing the 
major portion of their time ; now, an average joiner's shop 
using a motor of 10 H.P. would have circular saw bench, 
planing and thicknessing machine, grindstones, vertical 
moulding spindle, and probably a lathe, and unless the shop 
was installed for the benefit of the motor, one or other of 
these would be nearly always at work. If we accept your 


f 


estimate of the running time, is there any public authority 
who would supply current to а 10-H.P. motor at 1:54. per 
unit, for-a quarterly consumption of 680 units, or only about 
8 per cent. of the possible ? 

Had you suggested а separate motor for each machine, 
you would have made a better case for the electrical drive. 

An instance of an 8-B. H.. gas engine driving а small 
engineer’s shop is here given—gas at 28. 3d. per 1,000 cb. ft.; 
the engine had to run 58 hours per week, and cost 13s. 
for gas. | 

Accepting your figure of 30 cb. ft. per n.H.P.-hour, we 
have for the quarter 2,476 B.H.P.-hours, at a cost of— 


For gas... is is on + .. £8 9 0 
Cylinder oil at 2s. а gallon ; 019 6 
Waste and bearing oil. 010 0 
Ignition tubes vas vis sis 07 6 
Attendanoe, repairs and water (your figures)... 216 6 
£13 2 6 
= вау, 1274. per B.H P.-honr. 
Bay, 6-Н.Р. motor for same works— 

Current at 1:32d. per B H.P.-hour, for 2,476 
B.H.P.-hours = a si sae . &13 12 4 
Sundries, as per your figu 015 6 
£14 7 10 


= say, nearly 14d. per B H.P.-hour. 


As you say, to beat 0'9d. per B.H.P.-hour (in motive power 
of this size) is difficult. 


London, February 290, 1904. 


H. Mensforth. 


~ 


Referring to your article making this comparison, the 
writer has taken very extreme and unusual figures for the 
consumption of gas. Anything like a 14-B. H.P. modern 
engine, when working at 7 H. p., would only take 18 cb. ft. 
per B.H.P.-hour at that load, or 15 cb. ft. per B.H.P.-hour at fall 
load. Then, again, the writer's figure for óil consumption, 
1 quart per day, isabsurd. For a small engine of that 
kind, а consumption of about 2 pints per week should be 
ample. A gas engine does not require daily cleaning ; 
about half an hour per week should be sufficient. Sach an 
engine simply requires to be stopped and started, and the 
lubricators filled. No doubt electric motors have many 
advantages; so have gas engines. There is much to be 
said on both sides, and it is only just that the figures for 
both sides should be correctly given. Оп the other hand, 
many gasworks are now supplying gas for motive power 
purposes at prices varying from 1s. 3d. to 28., and a good 
modern engine with its own private gas plant and electric 
generator can produce a B.T.U. of electricity for about 4th 
of & penny. 


Manchester, March 1st, 1904. 


9. A. Hibbard. 


Municipal Appointments. 


A few weeks since there was some correspondence in 
your columns re the methods in which these appointments 
are frequently made. 

Recently a U.D.C. advertised for a resident engineer, and 
applications were returnable not later than the 22nd ult. 
This morning I received a notice (doubtless in company with 
other candidates) informing me that the appointment was made 
on the 27th ult. The gentleman appointed was the con- 
sulting engineer's assistant at another station. 

The appointment may have been a very proper one, but 
it would be interesting to know whether any other candidates 
were communicated with or interviewed, in view of the 
short time which elapsed before the appointment was made. 

If the whole thing is a put up job,” as appears to be the 
case, why did the Council in question spend the ratepayers’ 
money in advertising and having forms of application 
printed ? | 

There is no objection whatever to appointing the con- 
sulting engineer's assistant, but, I submit, if that is the 
Council's intention, engineers should not be put to the 
trouble and expense of applying for a position which is 
virtually filled before the advertisement i8 issued. 

Candidate. 

March st, 1904. 
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NATIONAL ELECTRICAL MANUFACTURERS' 
ASSOCIATION. 


Tus annual meeting of the members of this young, but very 
energetic, association ‘of electrical business men, was held on 
Tuesday afternoon at the Hotel Ceci], Mr. Walter Davenport, the 
secretary, presiding. The report of the committee, which in future 
years will be circulated to members prior to the meeting, showed 
that much important work has been done in the interests of elec- 
trical manufacturers, fully justifying the existence of the Associa- 
tion. Atthe end of 1903 the membership was 57, the number of new 
names added during the year being 29. The negotiations with the 
China Furniture Manufacturers' Association had required a great 
deal of attention, and the result was that so far as concerned the Elec- 
trical Manufacturers, the China Association was stated to be now non- 


existent. The few firms who formerly dictated in that Association 


are now eagerly competing with each other to the benefit of the 
members of our Association, who are no longer restricted by the 
various clauses which were in force under the old arrangement." 
The Association "reference book” had not been quite so successful 
as was desired, because members had failed to avail themselves of it 
to the full, and, in the course of discussion, members were 
urged to increase the value of the assistance and protection 
obtainable from this source by sending more inquiries and 
complaints respecting firms, to the secretary. The negotia- 
tions with a view to bringing the Plant and Cable Associations 
into line with the Manufacturers’ and Contractors’ Associations had 
proved abortive. Tbe Manufacturers“ and Contractors’ had, how- 
ever, formed a joint committee, consisting of four members of each 
body, with Mr. Davenport as secretary, to consider any questions or 
disputes which might arise between members of the two Associs- 
tions. The finances of the Manufacturers’ Association are satisfac- 
tory, there being a balance of £84 in hand. The committee pointed 
out & way in which united action amongst the members would be 
most advantageous, thus :—" In the event of a liquidation or bank- 
ruptcy where it may be felt that everything is not as it ought to be, 
any member who is a creditor and happens to have special informa- 
tion which might throw light on the state of affairs, could, by com- 
municating with the secretary, get into touch with other 
members who аге interested, and во, perhaps, . by 
united action, better terms might be arranged than 
would be forthcoming should the liquidation or bank- 
ruptcy pursue its course anopposed.” The report was 
adopted on the motion of Mr. Davenport, seconded by Mr. 
Max Byng, and after some discussion it was adopted. Mr. 
Justus Еск asked whether everything had worked satisfactorily 20 
far as the joint agreement was concerned. Mr. Davenport said, 
in reply, tl at it was mutually agreed that in order to become a 
member of the Manufacturers Association a firm must not be con- 
tractors, and in order to be a member of the Contractors’ Associa- 
tion it must not be a manufacturer. Undesirable firms were in 
existence, and the difficulty was to find a way for such firms to be 
one thing or the other. This matter was to come before the joint 
committee at its next meeting. A member asked whether there 
was any way of dealing with contractors who did not meet their 
monetary obligations. Did they cease to be members of the Con- 
tractors’ Association ? In some casesthey had used their connection 
with the Asaociation as a recommendation to get credit. Mr. 
Davenport said that it would constitute a grievance against them, 
and would have to be considered. They could take means to get 
rid of undesirable members. The first thing for the members of 
the Manufacturers to do was to Black List such a contractor. 
Mr. Lundberg moved that it be a recommendation to the Committee 
to accumulate the entrance fees, together with any surplus funds, and 
invest them as a special fund, the interest thereon to be applied 
to revenue account. There was a feeling with some that there 
was no need for such an association to accumulate fundas, rather 
should the entrance fee (now raised to £5 5s.) bereduced. The reso- 
lution was, however, adopted, and the financial statement was also 
approved, Messrs Birnbaum and McLeod being re-elected auditors. 
The retiring members of the committee were re-elected and the 
entire committee was thanked for its management of ,affairs during 
the year. A special vote of thanks was accorded to the secretary, 
Mr. Davenport ; and, on the motion of Messrs. Northoote and Byng, 
it was resolved to set apart from the funds a sum of 20 guineas, for 
tue purpose of presenting Mr. Davenport with a token of their appre- 
ciation of the eervices rendered by him. It is proposed to hold an 
annual dinner of the Association shortly. 


; LEGAL. 


METROPOLITAN ELECTRIO SuPPLY Co., LTD, v. MARYLEBONE 
Вовосан COUNCIL. 


Мв. Justice Buckrzsy, in the Chancery Division on Friday last, had 
before him а motion in which the defendants asked for an extension 
of time in which to complete the purchase of that part of the 
plaintiffs! undertaking which is situated in Marylebone. 

Mr. Buckmaster, K.C., and Mr. Olayton appeared for the Borough 
Council, and. Mr. Cripps, K. O., Mr. Astbury, K. O., and Mr. Sergeant 
for the company. 


At the conclusion of the arguments, his LonpeurP said 


that he wished it was in his power, judicially, to discrimi- 
nate between the ratepayers and the Borough Council For 
the ratepayers, so far as it was proper for him to express sym- 
pathy at all, he had great sympathy. They found themselves 
saddled with an enormous obligation, through no fault of their own, 
and, so far as it lay in his power to relieve them, he desired to do 
so. For the Borough Council he felt no sympathy at all. They were, 
no doubt, persons who were doing their best as they thought, but 
were minded to enter into an obligation, the burden of which fell 
not on them, but upon others. Judicíally, he could only consider 
the borough governed by the Council, but paying through the rate- 
payers. The point he bad to determine was a very commonplace 
one as between the borough and the vendors of the company as to 
what were fair terms upon which he was to allow the purchasers 
not to perform the present obligation, but to have time given them 
in order that they might meet the obligations which they could not 
at present discharge. The judgment named December as the date 
at which the completion of the contract should be carried out; but 
the borough was not in a position to complete, and on December 
11th an application was made to him for an extension of time. He 
gave the extension until February 29th on certain terms. There 
was а sum of £67,250, and further sums which were not exactly ascer- 
tained, due to the company in respect of capital expenditure. The 
terms he imposed were that £60,000 out of the £67,250 should be paid 
within a certain time, and then the time for completion should be 
extended until February 29th. The borough had taken steps in the 
hope of expectation of putting itself in a position to borrow the 
money which it had not got in order to complete the purchase, and 
had introduced a Bill into Parliament, and sufficient time was 
necessary in order to carry that Bill to а successful or unsuccessful 
issue. Every body hoped that it would be successful. Failing that, 
they bad not got the money, and they asked for a further extension 
of time until August 31st. Their counsel at the Bar had modified 
that by asking him to simply extend it until April 30th. His Lord- 
ship had suggested that it would be & useful form of order to grant 
an extension until April, and tbat there should be provision that in 
the event of the payment of certain sums before April 30th, then 
there might be а further extension until May 31st, and so on month 
by month until August arrived, the intention of that form of order 
being that such а sum should be named as a price of further 
extension, so that the purchasers might keep the vendors out of cash 
advances. However, the defendants’ counsel preferred not to take 
an order іп that form. His Lordship thought there ought to be an 
extension, because it was nobody’s interest that the matter 
should be brought to a stop before the purchasers were 
able to pay. The question was, What were the fair 
terms on which the extension might be granted? The general 
principle on which he was going to proceed, was that there was an 
undertaking in respect of which further capital expenditure was 
necessary under the orders of August 7th and December 11th, when 
provision was made for the completion in the district of a conversion 
from high tension to low tension. That was going on, and it would 
go on, and more remained to be done, and money must be found 
for doing it. Therefore there was further capital expenditure 
necessary for this purpose, besides which new connections must be 
made. The position was that the vendors, tbrough no fault of their 
own, but wholly through the default of the purchasers, were left in 
controlof an undertaking which in equity was no longer theirs, but 
the purchasers’, and the vendors were bound to go on spending 
money. The purchasers said it was exceedingly inconvenient to 
them to find the money, and threw it on the vendors. The further 
moneys which were wanted ought to be borne by the purchasers, 
through whose default the contract of purchase was not completed, and 
the fair principle to apply was that the purchaser and not the vendors 
should find the further cash which was wanted in order to do that 
which was necessary to keep alive the undertaking which the 
purchasers had agreed to buy. The question, therefore, was what 
figure he was to allow the vendors. He was desirous not to press 
hard upon the ratepayers, who were the unfortunate victims in this 
matter, and he wished to name as low a figure as possible. He 
would name a figure, but if the plaintiffs would name a lower figure 
and would accept it, it must be taken to be a great concession by 
them. If a farther application were made to extend time in April, 
he should regard it on the same principle as he was regarding the 


. matter then, and if the defendants wanted further time they must 


find the current SIE so as to keep the plaintiffs out of cash 
advances, and he should not expect to hear that there was any- 
thing oppressive on the part of the plaintiffs in saying that if the 
defendants wanted further extension they must find some money. 
Now there was £27,904 claimed by the plaintiffs as capital expendi- 
ture. Defendants said that eum was not vouched at present. Then 
he bad to add the March and April sums, and the capital expendi- 
ture account would then amount to roughly £33,000. The sum 
which he named which ought to be fixed as a condition of the 
extension being granted was £20,000, but he would invite the 
plaintiffs to say whether they would not accept £15,000. 

Mr. Cripps said his clients would certainly accept £15,000. 

“His LonpsHiP: I am very glad to hear it. It is very good of 
your clients to assent to my suggestion. I think the ratepayers 
much to be pitied. I will therefore extend the time until April 
30th, imposing as aterm that the defendants pay to the plaintiffs 
on or before March 31st, the £15,000 - 

Order accordingly. 


MARSHALL v. Locx. 
[Engineering Apprentices. | 


Ix the King’s Bench Division on Thursday, Mr. Justice Darling and 
а common jury beard an action brought by My Alfred William 
Marshall against Mr. John Henry Lock, of 78, Temple Chambers, 
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Bouverie Btreet, E.C., to recover £70 premium and other moneys 
paid to the defendant for binding plaintiff's son as apprentice. 

Mr. McCall, K.C., Mr. Rose Innes, and Mr. Saunders appeared 
for the plaintiff, and Mr. 8. Lynch and Mr. Bray for the defendant. 

Mr. SAUNDERS said that the grounds upon which the action was 
brought were that the defendant had fraudulently held himself out 
and by verbal and written misstatements had represented himself to 
be capable of taking plaiutiff's воп as an apprentice, when, in fact, 
he was not in a positionto doso. In August, 1902, plaintiff saw the 
following advertisement in а number of papers:— 


Electrical Engineering and Motor and General Engineers.—Well-known 
London works have & vacancy for pupil; hours, 9 till 6; wages, 10s. weekly 
after one year's training; регтпапепсу; premium, 35 guineas. Address, Box B, 
Taylor's, 151, Fleet Street, Е.С. 


Pleintiff communicated with the defendant, and received а type- 
written letter, which had the printed heading — ; 


Bouverie Street Engineering Works, Mechanical and Electrical Engineers 
J. H. Lock, engineer, Established 1886. Maker of steam, gas and oil engines’ 
dynamos, motors, dc. J. Н. Lock's exhibits at various industrial exhibitions 
have received high commendation and praise, T 


The letter also contained a number of unsigned testimonials and 
reprints from newspapers. Plaintiff then had an interview with 
the defendant, who told him he carried on a large business, and 
alleged that after a year's training plaintiff's son would be able to 
command a good position. He also said he was 80 full of orders 
that he had difficulty in executing them. А premium of 40 guineas 
was arranged, and plaintiff paid а further £40, which the defendant 
was to return in pocket money to the son. Plaintiff's son had no 
sooner arrived than he came to the conclusion that the whole thing 
was nothing more or less than a swindle. The so-called works con- 
sisted of a lumber room, a drawing office, a patent shop, and an 
engine room which contained one motor-car and a disused engine. 
There was no qualified man at the works except the defendant. 
The only sign of any work being done was that the pupils wore 
engineering caps. Plaintiff's son remained for three months, and 
was appointed head of the drawing department, with the not 
unnatural result that the junior pupils entirely refused to obey his 
orders. Trouble resulted, and plaintiff's son was told he had better 
go away fora day or two. He went, and did not return. £12 of 
the pocket money had been paid to plaintiff's son. 

The PrAiNTIFF having given corroborative evidence, the jury 
went and inspected the defendant’s premises. 

A great deal of evidence was called, and the hearing was resumed 
on the following day. 

Mr. Bray, in opening the defence, denied the alleged representa- 
tions with regard to orders. There were.no orders. It was not a 
works in the ordinary meaning of the word; it was a practical 
scheol of engineering, and the most practical that anyone could 
possibly send а lad to. They had heard the story of the idle 
'prentices; they would now hear the story of the industrious ones. 
The defendant was an engineer of large technical and professional 
experience. He took no orders, but gave practical instruction to all 
his pupils, and they all did practical work. 

Mr. J. H. Lock, the defendant, said he bad 27 years’ experience 
asan engineer. He was apprenticed at the North London Railway 
Locomotive Works, and paid а premium of 150 guineas. Не then 
worked in the Lancashire depót of the L. and N.W. Railway Co., 
and afterwards for a large firm of Government contractors. He left 
that to become superintendent of the Crystal Palaoe Co.'s School 
of Engineering, and resigned when he took out a patent for a boiler 
he had invented. When he started his present business he took in 
general work, but thinking it would be more beneficial to his pupils 
if he taught them the construction of engines from start to 
finish he ceased to accept orders. Twelve months ago last Ohrist- 
mas he took over the whole five floors of his present premises, and 
had constructed about £400 worth of compound engines. Since 
young Marshall came to him he had built two large compound 
engines, four smaller ones, two dynamos, and an electrical motor. 
The pupils were employed making engines, one of which was then 
at the court for the jury to see. He had, of course, to teach these 
young men by degrees. It was necessary, first of all, to teach them 
drawing and how to use their tools. He had £1,500 worth of plant 
and everything necessary for the making of motor engines. In 
order to have a record of what the pupils knew, he gave them an 
examination book of 100 questions to answer relating to engine 
work. The pupil would have the option either of going into the 
drawing office or one of the workshops. Plaintiff said his son had 
been at Vickers, Sons & Maxim's, and he wanted to get him some- 
thing different to an apprenticeship, and witness agreed to accept 
him as an assistant. Young Marshall was an excellent draughte- 
man, but was idle, and the moment he was given work to do he 
went on strike. Witness was consulting engineer toa mining com- 
pany at asalary of £500. 

Cross-examined: He employed a paid staff of eight men and now 
had some 30 pupils. 

Do you think it fair to describe this academy in Bouverie Street 
ава well known London firm of electrical engineers? 

I was agent for introducing pupils to large works elsewhere. It 
was a combined advertisement. In advertising you must draw a 
strong advertisement. 

Oh, that isthe principle! I agree it is a strong advertisement. 

Replying to further questions, defendant said he had trained 300 
apprentices who had gone into situations, and were doing well. 
They had learned the business of a general and electrical engineer 
with him. Не had received £10,000 in fees from his pupils, and 
liad never had а complaint until Marshall came, nor had he had one 
since. He received 150 answers a week to his advertisement, which 
had been running for 10 years. His works were the largest in the 
city, having a flooring space of 8,000 aq. ft. 

А number of pupils gave evidence. 


The jury found for the plaintiff for the amount claimed, and 


judgment was entered accordingly with coste. 


Mr. Bray asked forastay of execution on the ground that the 


verdict was against the weight of evidence. 


His LoBpsHrP: Yes, on the usual terms that you pay tbe money 


into Court. 


BUSINESS. NOTES. 


Electrical Wares Exported. 
Wxezx me FB. 23RD, 1904. 


Waar oma Бев. 24TH, 1903, 


Adelaide 4% . Value £35 
Alexandria ..  .. Я © 85 
Amsterdam. e s 60 
Auckland .. ‘ ‘ Р 92 
Bangkok M 69 
Bombay: , „ 150 
Boulogne Mm T 64 
Buenos Ayres ee Ws ee 81 
js Teleg. mat. .. 909 
Calcutta б А 1,286 
Canada, vía United States А 65 
саре T'own Ж) ee ee ee 693 
Colombo ša a oe 225 
Durban i. Bs 66 ee 1,817 
Hast London we 
Fremantle .. ex ie 5 
T Teleg. wire .. va 
Gibraltar ee ө. oe ts 
is Teleg. mat. .. T 
Gisbourne i 


518 

454 

98 

11 

ГЖ 1 ee ee . 70 

Hamburg. Teleg. cable T коо 
таз А aa " 308 
Melbourne .. s vs .. 698 
Mersina  .. va s P 10 
Perth ee . ee о ө 183 
Port Elizabeth  .. а . 248 
ion Teleph. mat... 159 

Rio de Janeiro ee oe ae 
150 

640 

111 

145 

942 

122 

925 


Rotterdam .. ee s ae 
Ввазева és Ў a is 
ngapore ee e@ oe о 0 
Bydney os oe "P ee 
entsin v. be es 5 
Wellington. oe 


: Telephones 


Total T 811,891 
Foreign Goods 


Paris. Elec. mat... „„ Value £26 


—— 


Total .. ee £26 


Adelaide .. Value £51 
Alexandria ee ee ee ee 220 
уз 78 loads teleg. poles — 
Amsterdam АР ne .. 82 
Anckland .. a ee oe 66 
Bilbao is s as ee 17 
Bombay  .. oe А 5% &9 
рано oe ео ee 100 
uenos Ayres s i Р 
Calcutta ee ee oe ee 546 
a Teleg. mat. .. 1,194 
Саре Town .. vs m eo 988 
i Teleg. mat. 984 
Colombo va "n vs b6 
5 lec шошу. А 2 
agoa . Teleg. mat. 6, 
Durban 7 . . в "ee 1,008 
ji Teleg. mat, . 1,028 
East London V aa . . 1,756 
; - Teleg. mat. .. 1,388 
Gibraltar ee eo ee oe 889 
Hobart ee ee ee ee 550 
Hong Kong. ee E .. 1,087 
Lísbon se eo ee ae 20 
L ttelton ee ee LE H ee 85 
elbourne о Ф Ф о ee ee 65 
Mersina. Teleg. mat. 16 
Ostend ee ee : ee bes ee 20 
Paris ae ee ee ee e 
Penang 0 ое „ 102 
Perth.. m ex э 35 
Port Elizabeth  .. “a 62 
Reval Ws ne 127 
Rio Grande ee ee ee ee 29 
Bt. Petersburg. Teleg. cable .. 1,812 
Santos ee ee ee ee 19 
re in loo ee өө oe ae 135 
ngapore .. ve wx ws 
Bydney ee ee ee Ф ө 094 
p Teleg. mat. ee 2,450 
Tokio ee ee eo ee ee 28 
Wellington. Teleph. cable .. 2,121 
Yokohama .. oe - .. ЗИ 
Total .. £26,916 
Transhipped. 


Buenos Ayres. Elec, mat. Value е 


Durban. Flec. шоһпту... e 


otal өө 


Electrical Wares Exported. 


Winx oma MB. 187, 1904 


"век ENDING MAB. 3RD, 1903. 
Adelade ee ad .. Value £850 
Alexandria st és $5 T 81 
Auckland : А : k А : 8 46 
Bombay vs Vs x . 413 
Buenos Ayres. Teleg. mat. . 65 


й Teleph. mat. 435 
Calcutta ee ee ees ee | 386 
Canada, ria United State “4 11 
Саре Town .. ee oe ee 28 
Channel Islands .. бе vs 15 

lombo Ve 10 


Teleg. mat. ` ; Я *. 194 
East London s Rx .. 363 


Genoa eo ее ee ee | 280 
N Р se n ex 11 
Invergargill .. А oe 638 


Labunn .. so 254 


Lyttelton eo ae ee ee 944 
Malta 


um ee ee Е 11 


Melbourne .. s 825 ee 41% 
N i ee ee ee ee 208 
Paris ee ee LE J өө ee 880 


Perth be oe . 0 808 
Port Elizabeth oe ee ee 8,282 
Bantander .. - ee T 13 
Shanghai ao oe oe ae 380 


Smyrna T n V os 30 
Sydney aa als АР . 602 
Wellington .. a e - 63 


Yokohama ,. г oe . 4139 


£10,822 


Total 


Foreign Goods 


Fremantle. Elec. lamps Value £69 | 
Gothenburg. Elec. apparatus. 65 , 
Port Elizabeth, Elec. mat. .. 290 
Trinidad, Teleph mat... es 22 


Total .. vis 


Alexandria .. 
8te ° 0 oe ee 
Antwerp. Elec, fuses .. 
Bangko ee > 
Bom ву ee ee 
i эө i 
uenos Ayres eo m ee 
Calcutta ee ea ee ee 
Cape Town .. T ee we 
- Elec. Instruments 
Channel Islands .. © ak 
Coatzacoalcos A Wi 
Colombo e. К ee ee 
А Teleg. mat. .. 
Durban ats is өө T 
з Teleg. mat. os 
East London E" Фр 
i Teleg. cable 


Halifax . (EJ . өө 
Hamburg .. và i ee 
" Teleph. mat... ; 
Hong Kong.. £x s d 
L ttelton ee ee oe ee 
adeira ee oe ° ee 
Malta ee ee ee ee 


Melbourne .. 


N. Atlantic. Sbmne. Teleg. Cb. 10,264 


Port Elizabeth .. А 
Port Said 


ннн 
ee 


£275 


м 


. Value £86 
ee 66 


Rotterdam. Teleg. cable 257 
Shanghai... ae vs oe 229 
Singapore .. và . 768 
Sulina " á А 25 
Hydney oe oe oe ae 761 
hi Teleg. mat. .. А 69 
Wellington .. acs vs 194 
Yokohama ,. s $4 - 64 
Total T £29,138 
1 
Transhipped. 


Durban. Elec. light mat. Value £19 
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Adhesive Tape, and Asbestos.—We have received from 
the India-Rubber Manufacturing Co. Ltd., of Deptford, 
samples of their Farridine (Regd.), Adhesive Tape and Tenacetine 
(Regd.) Asbestos. The former is guaranteed to maintain its stick- 
ing capacity for years, and to be an effective insulator under any 
conditions. It is supplied in standard size rolls. The Tenacetine 
Asbestos is claimed to be unrivalled as a jointing material, as it is 
claimed to resist absolutely high steam pressure, superheated steam, 
acids, ammonia, alkaline and hot sugar solutions, oil, alcohol, dry 
heat, &c., and is specially suited for joints subject to vibration. 


A New Pattern Ceiling Rose.—Mesers. Dorman and 
Smith, of Ordsal Electrical Works, Salford, have introduced a new 
ceiling rose, with the object of cheapening the cost of wiring when 
conduits are used. The porcelain rose is in one piece only, the 
terminals being sunk into the porcelain on the inside, so that there 
is no necessity for a separate cover. The terminals are large and 


New PATTERN CEILING Rose. 


substantial, and are suitable for looping through for the main wires 
to be carried on to the next ceiling box without break. The pendant 
flexible is first attached to the terminals through a deep V-shaped 
cord-gripping formation in the ceiling rose. The rose, with its 
pendant flexible, is then attached to the jointing-box by two screws, 
as shown in the accompanying illustration. The makers stock iron 
jointing-boxes with 2 ways and 4 ways, screwed for 3-in. gas thread, 
or §-in. or 2-in. Simplex. | 


Metor-Car Show.—The Motor-Car Exhibition, which is - 


to be opened at the Agricultural Hall, London, on March 19tb, will 
be the ninth of the series inaugurated by Messrs. Cordingley & Co. 
at the Agricultural Hall, and, according to what we hear, will be 


a very fine display. It will be especially strong in motor vehicles 
for municipal and public utility. 


A New Steam Turbine.—A powerful syndicate has 
just been formed in Berlin to put on the market а new steam 
turbine known as the Zoelly,“ for which many advantages 
are claimed. 
Messrs. Biemens-Schuckert, Berlin; Messrs. F. Krupp, Essen; 
Messrs. Escher, Wyss, & Co., Zurich; the North German Engineer- 
ing Co, Bremen; the Nurembourg Engineering Co., Nurembourg ; 
.And the United Engineering Co., Augsburg. * 


Works Visit.—On Saturday, February 20th, a visit was 

а to the works. of Meldrum Bros., Ltd., at Timperley, near 
anchester, by the staff and employés of Messrs. B. & S. Mussey, 
Ltd., O. Oburchill & Co. Ltd., Mr. В. ЇЧ. Brayshaw, and the 
Altrincham Science students. 


American Electrical Exports.—There was a falling off 


last year in the exports of electrical machinery from the United 
States, the returns just issued showing s total of only £1,020,900 as 
compared with £1,187,528 in 1902. On the other hand, the exports 
of electrical appliances increased from £811,910 to £950,309. 


Fire Alarm Installations.—The May-Oatway Fire 
Appliances, Ltd., have placed the contract for wiring the premises 
of Messrs. J. and B, Stevenson on their system with Messre. Carrick 
and Topping, and that of the premises of Messrs. Gilmour, Thomson 
and Co. with Messrs, Raeburn & Duncan. 


* Graphic” Souvenir.—We have received an illus- 
trated souvenir of the opening of the new Graphic offices by the 
Prince and Princess of Wales on the 18th ult. Inthe new building 
in Tallis Street there are eight printing machines, each driven by 
а 10-H. P. electric motor; these were set in motion by the Princess 
of Wales. Power is derived from the mains of two companies, and 
all the machinery is electrically driven. We are pleased to add 


that all the machinery in this large establishment is of British 


manufacture. 


The concerns comprised in the syndicate are :—. 


- 


. supplementary catalogue showing some new and 


Catalogues and Lists, — Messrs, CROM TON AND 
Co., LTD., of Chelmaford, have issued (1) а second edition of their 
potentiometer pamphlet, (2) a price list of testing room appliances, 
ard (3) a brief description of their electrical pyrometer. No. 1 isa 
26-page art paper pamphlet, giving some very clear diagrammatic 
explanations and half-tone illustrations of the potentiometer, with 
which our readers are already to some extent familiar; the list will 
be acceptable to those who want а complete description of the 
ap and a separate leaflet of prices accompanies it. No. 2 
shows in the same excellent manner reflecting galvanometers, 
resistance boxes, coils, and so on, and No. 3 gives some brief infor- 
mation respecting, and an illustration of, the Crompton pyrometer 
for use with steam plants. . 

The B. T. H. Co. s pamphlet No. 164, just issued, describes,the 
type Н ” oil transformers., 

A list of asbestos slates for roofing, ceilings, floorings, also an insu- 
lator for switchboards and bases, has been brought out by the ОАРЕ 
ASBESTOS Co., LTD., of 8, Minories, Е.С. 

Мв. J. Bonns, of 76, Little Britain, E. C., is circulating a new list 
respecting the Delaware vulcanised fibre for electrical insulation 
and other work. | 

Section II. of a new catalogue has come to hand from the CRYPTO 
Works, Co., Ітр., of Clerkenwell Road, Е.С. It details their 
several types of small dynamos, motors, boosters, transformers, and 
80 on, and gives prices and cuts thereof. 

Some new pamphlets have been issued by the GENERAL ELECTRIC 
Co., Lv». Опе describes the Geeko” fire alarms, and gives in a 
concise form full particulars for installing & complete fire alarm 
system. The different apparatus shown includes some of the latest 
ideas put forward for this class of work. The automatic fire alarm 
is of the self-adjusting type, and is claimed to be both sensitive and 
practical. The apparatus was awarded the Gold Medal at the 
recent International Fire Exhibition at Earl’s Court. The com- 
pany’s February progress sheet publishes the prices of the well- 
known Peel main switch, and a new type of switch which has 
been named the Quadrant marks an advance in the design of 
switches of the Tumbler pattern, and, we understand, has already 
met with success. Glass ware of a new design is also detailed, 
including the Vein shade. a І 

Мв. J. S. GaovxB, of Brittania Works, Popham Road, N., has 
issued а circular relating to his nt jointing mastic, which has 
been supplied to various electric lighting and traction authorities 
in the kingdom. 

Мквввв. Кӧвтіна Bros., Lrp., of 53, Victoria Street, B. W., 
recently brought out & catalogue (122 pp.) giving fully illustrated 
particulars of some of their appliances for steam users and manu- 
facturers, including condensers, injectors and jet apparatus of all 
kinds, and pistonless steam pumps." Among many things of interest 
to the power station engineer we find liquid fuel apparatus. 
Central station men might find a study of this list worth making. 

The YORKSHIRE ELECTBIO PowER Co. has issued another 
pamphlet showing the advantages which local authorities can 
obtain by purchasing energy in bulk from power companies. Scales 
of charges, and a note of srrangements which other power com- 
panies have made with authorities in their areas, are given. 

A phle$ has been issued by the Standard Varnish Works, of 
23, Billiter Street, F. O., and the U.B., detailing their insulati 
varnishes for electrical machinery. 

Мервавв. NALDER Ввоз. & Co., of Westminster, have issued a new 
catalogue (eighth edition) of electrical testing, engineering, 
mathematical, optical, and other scientific instruments. It is a 
fine production of some 124 pages, and the use of art paper through- 
out secures an excellent printing of the n@&erous illustrations. The 
arrangement of the contents is simple and straighforward, for they 
are tabulated with reference number, description, price, and code 
words iin four columns across page. To enumerate the many 
types of instruments shown is impossible here, but in addition to 
various galvanometers, condensers, electrometers, batteries, shunts, 
needles, &c., we note that the firm is making a special feature of 
photometers both for indoor and street work. | 

Messrs. C. J. THURSFIELD & Co, of Birmingham, have issued a 
most artistic 
designs of electric light fittings. 

A variety of price lists have been received from the BERGMANN 
ExeornicaL Works, of Farringdon Avenue, E. C., particularising 


and giving illustrations of electric light conduits and wires, elec- 


trically-driven fans, three-phase and direct-current motors, electric 
lighting accessories, lift controllers, motor starters and regulators, 
switches and s0 on. 

Massns. GRIFFITH & Вишотутт, of 8, John Street, Adelphi, Strand, 
W. C., have sent us a price list of their S.C. type induction motors. 
The firm have equipped their works for the manufacture of this 
class of machinery, of which they make a speciality, and they have 
placed on the market an English-made machine, which is claimed 
to be of first-class quality, though low in price. : 


Trade Announcements.—Owing to the necessity fo 
extended premises to deal with their increasing business, Messre. 
Belliss & Morcom have removed their London office to 8, Victoria 
Street, 8.W. - 

Mr. 8. Dicks, who for eight years represented Mesars. G. Straus 
and Co., Ltd., of Upper 'l'hames Street, has severed his connection 
with that firm, and joined the Armorduct Manufacturing Co., 
Ltd., of Farringdon Avenue. 


Electrical Plant for Sale.—Fall particulars are given 
among our advertisements to-day of certain three-phase alternating 
electrical power transmission plant which is offered fcr sale by Mr. 
G. N. Dixon. The plant is in use at the Frongoch mines, near 
Aberystwyth, and it is to be sold withont reserve on April 11th— 
15th. A description of the undertaking appeared in the ELECTRICAL 
Review Special Power number for September 12th, 1902. 
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The Parlyphone.—We recently had the pleasure of 
inspecting the new showrooms and premises of the Berliner 
ephone Manufacturing Co., at 200, Upper Thames Street, E. O., 
under the genial guidance of the general manager, Mr. J. B. Birn- 
baum, whose energy is only equalled by his enthusiasm in telephonic 


Mopzr "D." 


matters. One of the most interesting of the many ingenious 
devices in the showrooms, was the “ Parlyphone" type of domestic 
telephone, which we have previously described, but which has 
undergone continuous elaboration and improvement until almost 
everyidomestic application has been brought within its scope. The 
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original Parlyphone was adapted for ringing one way only; now it 
is made for ringing both ways, with or without attached. bell and 
battery, for common battery or local battery working, for table use, 
and for temporary extension from wall to table. Model E, with 
bell ringing key, and battery combined, is completely self-con- 
tained, the only operation required for the installation of а pair 
being the connecting of two line wires to the two instruments. A 
variety of modes of coupling up the Parlyphones with ordinary bell 
installations has been worked out, to meet all sorts of requirements, 
including ringing both ways and speaking between one station and 
several others The annexed figures show Model "D," with bell. 
and key, for ringing both ways, and Model “ F,“ for table use, with 
cradle, ringing key, and a buzser concealed in the base. : 


We are informed tbat Mr. F. G. Bell, who was for many years. 
connected with the telephone department of the General Жесс. 
Oo. Ltd., has joined the senior staff of the Berliner Co. Mr. 
Birnbaum is a host in himself, and we do not doubt that under his 


able t the busin i 
= IM ess will NE to expand in the future: 


1. 


Ruthven-Murray Bridge-Pieces.—A bridge-piece has 


. been recently designed by Mr. E. T. Ruthven-Murray for support- 


ing cables laid in troughs on the solid system, and the patent rights 
have been taken up by the British Insulated and Helsby Cables, Ltd. 
We understand that, during the first six weeks after taking them 
up, the firm obtained permission to use nearly 70,000 of these 
bridge-pieces. The principal advantages claimed are that the cable 
can now be kept automatically central in the trougb, whether con- 
structed of iron, earthenware, wood, or other material; and there is 
no obstruction below the cable to the free flow of the hot bitumen, 
pitch, or other filling material employed, whereas wood and stone- 
ware bridge-pieces have always presented serious difficulties in the 
successful laying of cables on the solid system. We have received 
a sample bridge-piece, and the stiffness which is obtained by the 
arching of the bottom and sides is especially noteworthy ; this 
stiffness is required chiefly when the bridge-piece is used for wooden 
troughing. It is claimed that the new bridge-pieces are not more 
expensive than wooden ones. Our only objection to the device is 


that it places the lead sheathing in contact with earth at many 


points. | 


Parliamentary.— London United Tramways. — The 
nn Rural District Council has withdrawn its petition to the above 

Rotherham Corporation Bill.—The Standing Orders Committee of 
the House of Lords has reported that standing orders may be dis- 
pensed with in the case of the above Bill, and that it may proceed, 
subject to the powers to construct tramways Nos. 5 and 6 being 
struck out. 

L. C. C. (Tramways).—It has been decided by the Standing Orders 
Committee of the House of Lords that this Bill may proceed sub- 
ject to tramways Nos. 6, 8, 84, 8B, and 8c being struck out. 

London United Tramways Bill.—The opposition of the Richmond 
Corporation and of a number of owners in Langford and Harmonds- 
worth to this Bill, has been withdrawn. 

New Group.—A Committee of the House of Commons, consisting 
of Mr. Russell Rea (chairman), Sir William Doxford, Mr. Joseph 
Walton and Mr. Nicholson has been selected to deal with the fol- 
lowing Bills:—North and South Woolwich Electric Railway; 
Baker Street and Waterloo Railway; Charing Cross, Euston and 
Ham Railway; and the Torquay Tramways. 

St. Marylebone Electric Lighting Bill.—The Gas Light and Coke 
Co. are asking for Standing Orders to be dispensed with so that they 
can oppose this Bill. Е 


An E.C.C. Concert.—On Saturday evening in last week 
& concert, arranged by one of the departments of the Electric Con- 
struction Works, Bushbury, was held at the Duke of York Inn, 
Wolverhampton. | 


The Imperial Floating Exhibition.—We have received 
& booklet giving some particulars of the scheme promoted by the 
Daily Express for the chartering and fitting out of a steamship 
with samples of goods manufactured by British industrial 
firms. Owing to the space aboard being very limited, although the 
Lake Megantic, a vessel of about 5,500 tons, has been chartered, it is 
proposed that, except when found impossible for one firm to adequa- 
tely represent a particular industry, one firm only in each trade 
shall be allowed to exhibit, manufacturing houses combining to 
make the show representative. The steamship will, it is hoped, 
leave London in May for a voyage round the principal ports of the 
Smpn and countries which are important as markets for British 
products. 


For Sale.—The Govan electricity department offers a 
three-wire Ediswan switchboard and a B.T.H. three-wire booster for 
sale. See advertisement pages to-day. 


Book Notices.—Garcke’s Manual of Electrical Under- 
takings and Directory of Officials. 1904 (eighth year) London: 
Mowbray House, W. C., 15s. net. This work is so widely 
used, aed its merits are во fully recognised by all who. 
have any consequential connection with the electrical industries, 
that it really seems hardly necessary to say much abont tbe present 
edition. The mere mention of the fact that the 1904 issue is 
“out” will be quite sufficient intimation for those who wish to keep 
the business bookshelf up-to-date. But it is quite possible that 
some of our readers have not yet from personal experience found 
ont what a serviceable book Garcke's Manual is to have at hand. 
It towers head and shoulders above all other publications of a like 
description, and for the benefit of those who do not know, we may 
say that it gives full information respecting every electrical under- 
taking worth including. Та the 1904 edition the principal features 
are retained in their familiar shape. The information relating to 
electrical undertakings, both municipal and company, is again 
divided 1nto five sections as follows :—(1) Electric lighting, traction 
and power; (2) telegraph and telephone; (3) manufacturing апа 
miscellaneous; (4) directory of officials; and (5) list of electrical 
companies registered since 1856. These sections afford, as usual, a 
detailed record of the financial and other progress of every elec- 
trical undertaking to date. The customary statistical matter, based 
on the figures given in the body of the book, is given for the past 
year. It shows, among other interesting facts, that the amount 
of capital involved in electrical schemes has risen since 1902 from 
over £186,000,000 to nearly £227,000,000. The corresponding 
figure in the 1896 volume was over £61,000,000, showing that the 
magnitude of the business has nearly quadrupled within eight 
years. The average rate of dividend earned on the total capital 
was 4'89 cent. in 1902; for last year it was 4°95 per cent. 
The detailed figures given show that this slight increase is made up 
of gains in the telegraph, telephone, supply, and miscellaneous 
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divisions set off against a slight reduction in the average traction 
dividend and a drop from 610 per cent. to 5:67 in the manu- 
facturing section. There are many maps of power and tramway 
areas, electric railways, and of course the accounts of all electricity 
supply undertakings are detailed in the usual manner. The 
directory side of the work is also very strong. 

Directory and Map of Automobile Charging Stations. 1903. 
London: Electrical Times. 38. 6d. This directory will naturally 
become more important every year as thé electromobile wins its 
way into the favour of motorists, and as electric supply works 
cultivate the automobile battery charging side of their business. We 
gather from the present edition of the work that there are now more 
than 700 places in the kingdom where the re-charging of motor and 
ignition batteries may be effected. The arrangement of the 
information is convenient, the name of the town being boldly 
brought out and accompanied by names and addresses of the works 
where charging may be done, particulars of the time, terms, &c., 
and а map of roads being also given. We think we have said 
sufficient to indicate the usefulness of the book without printing the 
notice sent to ns by the publishers. 

“The Motor Manual,“ by the Staff of The Motor. London: 
Temple Press, Ltd. 1s. net. 


Liquidation.—A_ petition to wind up the Electric 
Timber-Seasoning and Preservation Co., Ltd., is to be heard in 
London on March 8th. The petitioner is Mr. L. de Layen, of 
Oroydon, a creditor. 


Bankruptcy Proceedings.— The first meeting of 
creditors was held at the London Bankruptcy Court on Friday last, 
under the failure of H. G. Ellis and G. L. Bastin, carrying on 
business at 3 & 4, High Street, Ilford, under the style of the 
Electrical Contract and Maintenance Oo. The joint statement of 
affairs shows liabilities £661 38. against £75. 198. 9d. The debtor 
Ellis states that the partnership was entered into about 12 months 
ago, but he formed the business in August, 1901. He had previously, 
from 1895 to 1899, traded as an electrical] contractor in the name of 
H. G. Ellis & Co., at 66, Victoria Street, Westminster. Under the 
partnership deed, Mr. Bastin introduced a capital of £475, 
which converted a dcbit balance of £280 into a surplus of 
nearly £200. The failure is attributed to the excess of expenses 
over profite, loss of contract work, also to illness of Mr. Ellis. No 
offer was submitted by the debtors, and the chairman (Mr. E. L. 
Hough, eenior official receiver) intimated that the case would 
remain in his hands to be wound up in the ordinary course of 
5 the debtors’ public examination being fixed for 

C th. 


LIGHTING AND POWER NOTES. 


— Hà 


Bangalore.—The Mysore Government has sanctioned 
the opening of negotiations with the object of making available, 
in the town, the surplus electrica] energy now supplied from the 
Oauvery Falls to the Kolar Gold Fields, by tapping the transmission 
line which runs within 12 miles of Bangalore. It is proposed to 
place the work in the hands of a company operating under powers 
granted by Government. -The company will be allowed to take 
energy from the Cauvery power scheme free of charge. The two 
municipalities of Bangalore, namely, of the native city and the civil 
and military station, have been invited to take advantage of this 
opportunity for electric street lighting at rates tbat will, it is 
stated, be below those paid in any other city in India. 


Mr. Lusk, a representative of the B. T. H. Co., is in the district 


negotiating for & scheme forlighting the town by electricity and 
laying down tramways, and the company has offered to bear the 
cost of erecting and maintaining the proposed installation for light- 
ing the streets. ; 


Bath.—It has been decided to reduce the price of energy 
for power purposes to 12d. per unit. 


Bo'ness,—The Town Council has applied to the Secretary 
for Scotland for power to borrow the sum of £25,000 for its electric 
light undertaking. 


Broughty Ferry.—The T.C. has resolved to extend ita 
E. L. mains to Barnhill. | 


. Caerphilly.—A free wiring scheme has been adopted by 
the U.D.O., the work to be carried out under contract by a private 
company. 


Ceylon.—It has been decided to introduce as an experi- 
ment the “ Stone"' system, for lighting the railway coaches on the 
Government railways. 


Chepstow.—Major Philip Cardew, in a report upon the 
arbitration proceedings between the Chepstow Gas Co. and the 
Electric Supply Co., states that the Electric Supply Co. did not 
comply with the conditions in respect to giving the Gas Co. not less 
than three days’ notice before commencing to dig trenches near the 
gas mains, that the allegation made by the Gas Co. that the trenches 
were filled in, in an unworkmanlike manner was not proved, and that 
the electric supply mains were laid down in some portions in undue 
proximity to the gas mains. The award was that the Electric 
Supply Co. should pay the Gas Oo. £36 6s. 6d. compensation, and 
expenses amounting to £44 78. 6d. 


Chorley.—The E.L. Committee has recommended the 
T.C. to request Mr. Oswin Hansom, of Fleetwood, to embody his 
proposals for taking over the E.L. order in the form of an 
agreement. 


Cleckheaton.— The T.C. has resolved to apply to the 
L.G.B. for sanction to borrow & further sum of £4,000 for electric 


lighting purposes. 


Darwen.—A L. G. B. inquiry was held on 28га ult. in 
‹ tothe application of the T.C. to borrow £6,500 for electric 
lighting purposes. | 
Eecles.— The T.C. has resolved to allow the switchboard 
attendants in their spare time to canvass for new consumers, and to 
рау them 2d. for each 8.c.». lamp connected. The cables are to be 
extended at a cost of £120. | 


Falkirk.—The Abbots Foundry Co. has resolved to 
introduce electricity into its works for lighting and power purposes, 
and to lay down the necessary plant at the foundry. 


Farnham.—The B. of T. has revoked the 1900 prov. 


order. 


Fleetwood.—The U.D.C. has decided to apply to the 
B. ot T. for the revocation of the E.L. order, 1890, so ‘as those 
portions of the compulsory area in the district are concerned, in 
which the local lighting syndicate has made default in not supply- 
ing energy for public lighting. 


Germany.—Work has been commenced on the installa- 
tion for the municipal electric lighting scheme at Bantzen. 

A scheme for lighting the town of Duisburg by electricity has been 
decided upon, at an estimated cost of £25,000. 


Gloucester.—The T.C. has resolved to light the tramway 
routes with 123 are lamps. 


Gravesend.—The following is the output of the elec- 
trical undertaking during the past quarter: —Tram ways, 101,032 units, 
against 21,833 last year; private consumers, 40,433 unite, against 
8,800 last year; public lighting, 22,300 ; works, 18,625; unaccounted 
for, 26,689; total units generated, 209,089, as against 38,460 last 
year. 


Greenock.—Mesers, Scott & Co., shipbuilders, of this 
town, are having erected in their yard a 120-ton electric derrick’ 
crane. 


Honley.—It is stated that the electricity works will be 
formally opened on March 21st. 


Lincoln.—A L. G. B. inquiry was held on February 25th, 
relative to the application of the Т.О. fora loan of £11,500 for 
electricity purposes ; there was no opposition. 


Liverpool.—A report dealing with electric supply in 
Liverpool, by Mr. A. Bromley Holmes, consulting engineer, was 
presented at the last meeting of the Electric Lighting and Power 
Committee. In the report it was recommended that the charge for 
energy to the Tramways Committee should be increased from 1°05d. 
to l'19d. per unit, subject to the sliding scale based on the cost of 
coal. With regard to the consumption for lighting, the margin 
between the price paid by consumers of energy for lighting and 
power, and the cost of production, is much greater than is required 
to meet the anticipated increase in capital charges and rates for the 
coming year. The engineer states that under these circumstances 
it would not be advisable to raise the prices, as the sale of electrical 
energy for lighting ig the most profitable portion of the business 
of the d ent; and, with a view to facilitate the adoption of 
electric light in small houses, he recommends the trial of prepayment 
meters. 

In the course of a discussion on the report, Mr. Bromley Holmes 
pointed out that the Glasgow Corporation last year paid nearly 
£100,000 for 13,000,000 units for the tramways, while Liverpool 
only paid about £80,000 for 17,000,000 units. The charge at Liver- 
pool was much too low. The increase which he proposed would, on 
the present consumption by the tramways, add about £4,500 to the 
present charge. The confirmation of the report was adjourned for a 
fortnight to afford the Tramways Committee an opportunity of con- 
sidering it. | 


London.—L.C.C.— Electric Lighting of Music Halls and 
Theatres.—The Theatres Committee reported having given special 
consideration to the question of the precautions which 
should be adopted in premises licensed for public entertain- 
ments in order to minimise as far as possible the risk of 
fire or panic, and it was of opinion that certain additions to the 
existing rules should be made. The Lord Chamberlain was quite 
in accord with the committee in those suggestions, and, after a brief 
discussion, the County Council decided to incorporate the new rules 
with those now in force. Among these may be mentioned the 
following :— 

No. 11.— Whenever the curtain is lowered, all lights in the 
auditorium, which are not controlled from tke stage switchboard, 
must be lighted. 

No. 19.—Where there is an electrical installation & properly 
qualified man must be in charge of such installation. 

No. 20.—In all cases in which it is desired to install temporary 
lighting, notice must be given to the clerk of the Council, in 
writing, as long as possible before it is desired to commence the 
wW 
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Wires and cables must be adequately and firmly fixed, and must 
be similar to the wires specified in the Council's regulations, and in 
E ж where the wires are within reach of the public, they must 

case 

All joints must be soldered and taped if used for more than one 
week, and if used less than a week the wire must be soldered, if 
latger than 7/20 8.W.G. or its equivalent. In either case the joints 
must be taped. 

The circuits must be sub-divided as much as possible, no sub- 
circuit exceeding 10 amperes. | | 

All temporary work must be immediately removed when no 
longer required for the purpose for which it was installed. 

In the case of temporary work on the stage, all connections to 
the permanent installation must be removed immediately after each 
performance in which they are used, unless permission be obtained 
to the contrary. Es 


electrical work. 

No. 21.—All main switches, fuses, &c., which are the Property of 
the electric supply company, shall ‘be distinguished by being 
coloured red with a white band. 

No. 22.—At least one pair of india-rubber gloves must be provided 
for the use of the electricians in connection with the electric light- 
ing arrangements as a precaution in the event of high voltage 
occurring. The gloves must be kept on the stage switchboard and 
be kept in good order. | 

No. 23.—At least one bucket, filled with dry sand, must be kept in 
some accessible position on the stage in readiness for use in dealing 
with an electric fire, and one must also be kept in each of the intake 
rooms. 

No. 21. Communication must be established between a point on 
the stage, in close proximity to the releasing gear to the fire curtain 
and the telephone alarm in connection with the nearest fire brigade 
station. | 

It was decided to forward a copy of the rules, as altered, to 
the licensees of all places licensed by the Council for public 
entertainment. 


MABYLEBONE.— The Finance Committee of the В.О. has reported 


that no provision had been made in the estimates for any portion of 
the payments already madé or in prospect under the electric lighting 
scheme. These are covered by the Bill now before Parliament, and 
if the Bill becomes law they will be chargeable to capital account. 
The amount of such payments to date is approxi ly as follows: 
Cost of obtaining provisional order and confirming order, £1,191; 
Conncil’s costs in connection with arbitration proceedings, &c. 
(subject to taxation, but £19,200 already paid on account), £31,000; 
costs of arbitration tribunal, £5,600; company's taxed costs re 
arbitration, &c., £10,725; counsel’s fees for opinions and con- 
sultations, Prof. Kennedy’s fees, and electric adviser’s fees, £1,688 ; 
amount paid to the company under order of the Court, £60,000; 
further amount to be paid to the company by order of the Court on 
March 31st, 1904, £15,000; expenses of promotion of 
Bille in Parliament during session 1904, say, £2,000; 
total, £127,594. Of this amount abont £29,000 bas 
still to de provided, and а furtber arrangement 
with the bank for an overdraft may be concluded, Mr. Justice 
Buckley distinctly contemplating such an arrangement in his judg- 
ment. E : 

FuLuaM.—In connection with a proposed extension of the electric 
lighting plant, the borough electrical engineer and the chairman of 
the Committee are to visit a number of works in the Midlands and 
inspect any turbine plants to which they can obtain access. 
Further street lighting extensions are to be carried out at a cost 
of £190. 

KENSINGTON.—Permission has been granted by the B.C. to the 
Brompton and Kensington Electricity Supply Co. to construct 
transformer street boxes in Scarsdale Villas and Gledhow Gardens. 

BmanuoxpsEy.— The Thames Conservators have approved of the 
plan for laying cables in the river bed across the Lavender Dock 
entrance of the Surrey Commercial Docks at Rotherhithe. 


.Londonderry.— Тһе С.О. has given permission for the 


erection of overhead wires for the transmission of energy for 


electric lighting along the road between Garvagh and Killyvalley. 


Mytholmroyd.—The U.D.C. has signed an agreement 
with the Halifax Corporation for а supply of electricity from tbe 
Corporation tramways, at 2d. per unit net, for the purpose of sup- 
plying for motive power purposes. | 


Penrith.—The Ratepayers’ Association has decided to 


oppose the application of the U.D.C. for a loan for the establish- 
ment of E.L. works. 


Pollekshaws.— The special Electricity Committee of the 
burgh has been asked to draw up а report in regard to the terms on 
which the Clyde Valley Electrical Power Co. has offered to supply 
the burgh with electricity. The Committee hes also been asked 
to confer with the Glasgow Oorporation and get from it definite 
terms on which it would be willing to supply energy, or take 
over the lighting order. | 


Portadown.—The Council has received à communication 
from а person in Belfast, acting on behalf of a company regarding 
an electric lighting and power scheme in its district. It is stated that 
all capital will ibe found by the company, and that the cost of the 
scheme will be paid off in 25 years, the undertaking then to 
become the property of the Council. The Council is asked to 
obtain ‘a prov. order, the undertakers to pay the cost, and any net 
profit will be divided between the company and the Council. The 
charges for energy will be, to private consumers, 6d. per unit for 
lighting, and 3d. and 13d. per unit maximum demand, for power. 


Rangoon.—The Times of India states that in view of 
the Brush Co.’s alleged inability to carry out its Sbanghai con- 
cession, the Municipal Committee adopted a resolution to ask the 
company what guarantee it is prepared to give the Municipality 
for carrying out the electric lighting and traction scheme if it 
is granted the license. It has been ascertained that the Govern- 
ment is not competent to grart a license for more than 42 years, 


. and the company bas been asked if it is willing to accept the con- 


cession for that period, and whether it is willing to pay any excess 
which might be fixed by arbitration above the four lakhs of rupees 
which is the price the company has agreed to pay for taking over the 
existing tramways. 


Rotherham.—A L. G. B. inquiry was held last week into 
the application of the T.C. to borrow £14,670 for E.L. purposes. 
The sum of £7,340 was stated to be for present extensions, and the 
balance for those contemplated within the next two years Ап 


additional 100- ampere battery is to be installed. The price of 


energy for power has recently been reduced from 14d. per unit to 
ld. per unit to large consumers. It was stated that for street 
lighting the present plant could be used, but at present the Council 
did not propese to light the streets by electricity. 


St. Austell.—Messrs. Pressland & Frippard have informed 
the T.C. that some clients of theirs propose taking over the control 
of the Council's order with a view to laying down an entirely new 
generating plant for the supply of electricity to the town. The 
T.C. has resolved to ask for information as to the company whom 
Messrs. Pressland & Frippard are acting for. 


Nt. Annes.—On February 25th a L.G.B. inquiry was 
held into the application of the U.D.C. for а loan of £4,000 for 
extensions to the electricity works and plant. There was no 
opposition. 

Salford.—The Corporation Electricity Committee has 
resolved, subject to the T.C.’s approval, to reduce the flat rate 
charge for energy for lightiog purposes from 4d. to 34d. per unit. 
This will take effect from July 1st next. From the same date there 
will be a reduction of the quarterly rent charges for meters. The 
Committee recommend the Council to apply to the B. of T. for 
borrowing powers to such an amount as will cover the cost of the 
cables for supplying energy to the tramways in Eocles, Swinton, 
Prestwich and Whitefield. The respective amounts will be :— 
Eccles, £3,377 ; Swinton, 22,247 ; Prestwich and Whitefield, £3,600. 


Seaham Harbour.—At the meeting of the U. D. C. on 


February 23rd, the Lighting Committee reported that a deputation 
had attended to ask its consent to the obtaining of a prov. order to 
supply electricity for tramway and lighting purposes for the district. 
They explained that, after obtaining the order, they could speedily 
supply the light, but could not at present bring the trams into the 
Counoil's district. The Committee recommended tbat consent be 
not given te the application. The County of Durham Electrical 
Power Distribution Co. was aleo represented, and asked for a further 
opportunity of negotiation with the Council for its consent to the 
proposed application next session. 


Southend.—Mr. W. E. G. Heenan, the borough elec- 
trical engineer, has recommended the T.C. to install a Babcock 
and Wilcox boiler at the electricity works, and also tbat an 
additional five bogie cars be obtained to cope with the coming 
season's traffic. 


Sowerby Bridge.—Three schemes for supplying energy 


to the Council have been submitted by the Halifax T. C., i e., in 
bulk to the gasworks, machinery to be provided by the Halifax 
T C., and buildings by the Sowerby Bridge U.D С. ; ia bulk to the 
station at Albert Road, machinery and buildings to be provided by 
the Halifax T.O., a minimum consumption of 18,500 unite per annum 
at 253. per unit under the first scheme, and at 21d. per unit under the 
second is asked for; and to supply energy under the U.D.C.'s Order 


in the compulsory area for not less than 10 years, at 5d. per unit 


for lighting, and 24. for powe-. 


Spain.—It has been decided to negotiate for the supply 
of energy for the electric lighting for 20 years of the towns of La 
Solaus and Membrilla (La Mancha). The former municipality will 
require about 2,000 c p., and will pay about £173 per annum, and 
the latter about 1,250 c.P., and pay £116 per annum. 


Ntoke-on-Trent.— The  L.G.B. has sanctioned the 
borrowing of £17,840, by the Corporation for E.L. purposes, and 
£12,800 for the provision of.a refuse destructor. 


Sydney (N.8.W.).—A scheme fora loan of £250,000 
in connection with the Council's scheme for electric lighting, 
submitted a few weeks ago by the city treasurer, has been adopted, 
and tenders were ordered to bs invited locally. | 

The Lord Mayor recently stated that provision has been made in 
the E.L. schenre for the erection of 600 arc lamps for public 
lighting, of which 340 are being erected ae a first instalment. 


Todmorden.— The Т.С. has decided to apply for bor- 
он powers to the amount of £20,000 in respect of ita electricity 
works. 

Wallsend.—A floating coal depót, launched at Messrs. 
Swan, Hunter & Wigham, Richardson's yard last week, for the 
British Navy, has been equipped with electrically-driven trans- 
porters, and it is estimated thit i¢ is capable of transferring about 
500 tons per hour. IJ'ne storage capacity is about 12,000 tons. 


Worcester.— The municipal electricity works made a net 


profit of £1,593 last year. This is stated to more than equal a 2d. 
rats. > | 
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Willesden.— The Works Committee of the U.D.O. has 
recommended tbat proceedings be taken against the Metropolitan 
Electric Supply Oo. to restrain it from supplying electricity to 
the L. & N.W.R. atthe Brent sidings. This was adopted. 


Wisbech.—On the recommendation of its E.L. Com- 
mittee, the Т.О. has resolved to negotiate with Messrs. Bdmundeon’s 
and the National Eleotric Wiring Co. to ascertain the terms upon 
which they would be willing to instal the electric light into its ares. 

It bas been decided to compare the results of the negotiations with 
the scheme drawn up by Messrs. R. Hammond & Son. 


Wood Green.—It was pointed out at a recent meeting 
of the T.C. that its H. L. order will expire in July next, and in view 
of this the Council has resolved to make application to the L.G.B. 
for sanction to borrow £7,600, for the purpose of laying mains in 
the compulsory ares. 


TRAMWAY AND RAILWAY NOTES. 


Birkenhead.—A loan of £5,000 has been applied for 
by the T.C. for the provision of top covers for the electric trams. 


Campbeltown.— The proposal of a syndicate to. establish 
an electric railway between Campbeltown and Machrihanish 
for passenger traffic is being viewed with favour by the T.C. and 
other local bodies. The undertaking is estimated to involve an 
expenditure of between £20,000 and £30,C00. The new railway 
will tend to open up and develop the district for tourist traffic. 


Croydon.—The R.D.O. has informed the T.C. that it 
does not intend to introduce the Coulsdon Tramways Bill in the 
present session of Parliament. 


Dudley.—The town clerk has been authorised to apply to 
the B. of T. for the appointment of а referee, as provided by the 
agreement of October 17th, 1898, and the various orders relating 
thereto in order to decide the terms of purchase by the Corporation 
of the tramways and light railways in the borough now operated by 
the British Electric Traction Oo. 


Electric Railways.—The London Gazette for March 1st 
contains a copy of the statutory rules made by the Board of Trade 
in February, 1904, with respect to applications under the Railways 
(Electrical Powers) Act, 1903. The rules will be placed on sale as 
& Government publication. 


Farnworth.—The  U.D.C. has, after two monthe’ 
negotiations, resolved to lease the tramways to Salford T. C. 


Glasgow. — The Committee has decided to witness 
the process of welding car rail by electricity, which is at present 
being carried on in the city. 


Halifax.—The manager of the Corporation tramwaye, 
Mr. Fredk. Spencer, was instructed to inquire as regards the 
efficiency and cost of the Hewitt & Rhodes pneumatic slipper 
brake. He has reported as follows :— 

It is, no doubt, a very excellent and effective brake, and would do all that is 
claimed for it, This, however, is no more than is now done with our present 
brakes. On the other hand a driver putting on our present brake can feol ita 
application, and thus be satisfied of its immediate effect. This is not furnished 
by the pneumatic action. Ifour system were in an initial stage, this new brake 
would merit every consideration, but it would cost £65 per car to equip, thus 
adding £6,000 to capital without any corresponding advantage. 


Keighley.—The T.C. has decided to convert the tram- 
ways to electric traction on the overhead system, and to apply to 
the B. of T. fora loan of £42,790 for the work. . 


London.—L. C. O.—At Tuesday's meeting a report was 
submitted by the Highways Committee on Prof. Kennedy’s agree- 
ment. The report stated that as the Oouncil's officers would be 
responsible for the greater portion of the work їп connection with 
the establishment of the Greenwich power station, Prof. Kennedy 
bad suggested that in order to ensure uniformity of control, and 
having regard to the small extent of work which remained to be 
carried out under the terms of the agreement, the latter should be 
terminated in so far as concerned the generating station work, on 
the basis of his receiving 2 instead of 4 per cent. on the cost of the 
electrical plant and equipment for wbich he is responsible, and 
1 per cent. on the actual and estimated cost of the buildings for 
which the consulting engineer had been or would be responsible, 
The Committee bad come to the conclusion that the course proposed 
6 be taken, and the Council adopted а recommendation to that 
effe 
` At the meeting on Tuesday an expenditure of £6,600 was 
sanctioned for the reconstruction as double-conduit lines of the 
single line in Goswell Road between Clerkenwell Road and 
Upper Ashby Street. 

Horsonx.—The B.C. Works Committee favours the adoption of 
the trolley system instead of the conduit as proposed by the L.C.C. 
It has been decided to take the views of the inhabitants before 
asking the Board of Trade to withhold approval from the L. C. C. 
proposal. i 

Wan DSswOB TH. — The L.O.C. is endeavouring to acquire a site 
for a station on the north side of Wandsworth Common. The 
B.C. is ¿demanding the removal of the feeder-pillars in Upper 
Tooting*Road and Balham High Road. 


Melbourne.—The Melbourne correspondent of the Daily 
Chronicle says that the Government has vetoed the application of a 
group of municipalities who seek to provide electric tramways in 
the suburbs of ndon, Flemington, Moonce Ponds and New- 
market, because it fears that traffic will be diverted from the 
unwisely located auburban railway lines. The municipalities have 
in vain contended that the routes they have agreed with their con- 
tractor to serve do not compete with the Government railways; 
on the contrary, they have shown that the new electric trams 
would actually be feeders to the trains. As the Government 
exbibits no sign of a determination to construct the needed tram- 
ways iteelf and seems prepared to violate the provisions of the 
Local Tramways Act in order to block the municipal scheme, a 
very interesting situation has been created. The muuicipalities 
may go to the Privy Council. 


Mid-Cheshire."-The Mid-Cheshire Tramways Co. is 
applying to Parliament for rather extensive powers. It is proposed 
to purchase the existing Stockport and Hazel Grove light tramway, 
to electrify this, and continue the line through Poynton and 
Adlington to Macclesfield, where a complete system cf borough 
tramways is to be organised, and ultimately to make connections 
with Sandbach, Crewe, and Nantwich, with branches to Kuateford 
aud Warrington. There is to be a generating station at Poynton on 
land to be acquired from Lord Vernon, and in close proximity to 
the Poynton Colliery. Power is also being sought to supply elec- 
trical energy to local authorities. There isa period of five years 
fixed for the completion of the worke. The gauge of the tramway, 
in order to meet the approval of the County Council, has been fixed 
at 4 ff. 83 in.; there can, therefore, be inter communication with 
Stockport and other towns. The capital. of the company is fixed 
at £200,000, in £1 shares, one-fifth of which has to be subscribed 
before allotment. Interest is to be provided for out of capital 
during construction. The directors’ qualitication is 500 shares; the 
first directors are Messre. Leonard Cooper, George Pearson, and 
T. C. Beeley. The estimated cost of the undertaking is £197,000. 


Perth.—The T.C. on 25th ult. held a special meeting to 
consider the proposed reconstruction of the tramways. Mr. Dawson, 
of Messrs. Kincaid, Waller, Manville & Dawson, was present апа 
answered a variety of questions in regard to the undertaking. The 
discussion lasted for nearly three hours, no fewer than four motions 
being submitted to the meeting. Ultimately it was decided by 
12 votes to 9 to adopt the amendment to delay taking апу fc riher 
action meantime, the object being to give the ratepayers an oppor- 
tunity of discussing the question. A motion, which was lost by 
3 votes, was to the effect that the Council approve generally of the 
report, and instruct the engineer to prepsre the necessary plans and 
specifications with the object of getting in estimates for the work 
proposed to be carried out. Two of the members did not vote. A 


Further meeting of the Council will probably be called ina fortnight, 


when it is expected that a final vote will be taken on the queation of 
reconstruction. 


Rowley Regis.—The U.D.C. has accepted the tender of 
the Birmingham and Midland Tramways Co. for the construction of 
the tramways and the provision of the parts of the electrical equip- 
ment, and to apply for a loan of £27,680 to cover the ccst. 


Wolverhampton.—The Dudley Road section of the new 
tramway system is completed, апа it only awaits the B. of T. 
inspection. This is the line that ought to have been completed 
before Christmas. Theconstruction of the Willenhall Road section 
is being pushed on, and it is expected that it will be in readiness 
for the Easter holiday traffic. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—The Telephone Committee have 
appointed several of their number to comeider and report on the 
whole question of electrophones. The remit followed а letter from 
the Postmaster-General. ‘I'he Committee have agreed to apply to 
the Secretary for Scotland for additional borrowing powers to the 
extent of £50,000 in order to carry on the further development of 
the telephones. The borrowing powers authorised, £300,000, are 
exhausted, with the exception of £16,900. 


Hull Telephones.—The Municipal Telephones Com- 
mittee has completed an agreement as to inter-communication with 
the National Telephone Co. 


International Code ‘Telegraphy.—The Postmaster- 
General has forwarded to the London Chamber of Commerce a copy 
of the revised rules respecting code language and cypher in inter- 
national telegraphy which will come into force on July Ist next. 
The Postmaster-General bas addressed a letter to the compilers of 
codes who, it is understood, are drawing up new editions, pointing 
out that whilst the oonference in London in 1903 had decided to 
admit artificial combinations on the same footing as real words, the 
admission of such artificial combinations to the benefit of code 
language rests on the assumption that they will be easy to transmif, 
and the use of expressions which are diflicult to pronounce, and, 
consequently, to transmit, would be regarded as a breach of the 
spirit of the regulations, which should be avoided by the public, in 
the interests of the rapid and accurate transmission of their tele- 
grams. 


882 THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,971, Manon 4, 1904. 


London Telephones.—In reply to а question asked in 
the House of Commons last week, Lord Stanley said that the ex- 
penditure on the London Telephone Exchange system amounted 
to £1,495,602 on December 31st last. The system was not com- 
plete. Its extension was dependent on the provision of further 
funds by Parliament, and he hoped shortly to move а resolution for 
leave to introduce a Bill to provide additional capital for this pur- 
pose. It had been necessary to restrict the expenditure on telephone 
works in London, and to reduce the number of workmen employed 
in order to avoid exceeding the expenditure authorised by Parlia- 
ment. If further expenditure were authorised at an early date, the 
works would be pressed forward as rapidly as possible. 


New Cable to Japan.—4A Reuter dispatch from Wash- 
ington says :—'' Oa the ground that the use of commercial facilities 
does not constitute a breach of neutrality, the Government has 
decided to sanction the laying of the new telegraph cable between 
the Japanese coast and Guam Island, to connect with the Pacific 
cable. The зн of the projected cable is to prevent the isolation 
of Japan in the event of Russia's cutting both existing cables 
between Japan and Shanghai.“ Another dispatch says that no 
formal application has been made to the Government, though ite 
feeling has been tested on the matter. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, BEPANAD, 
inica-Martinique oe ee ee T ee Мау 5, 1908 m өө 
Bt Lucia-Martinique ee ee ee өө өө May 7, 1909 өө ee 
nidad-Demerara No. } es ee os oe Aug, 97, 1901 .. oe 
Mole St. Níoolas-Port-au-Prince . ` Dec. 16, 1908 oo 
Cayenne-Pinheiro oo ee 0 ee »» Aug. 18, 1902 .. "T 
New York-Ha ti ee ee oe ee ee April 18, 1908 ee ee 
Anjer-Kalian 2 ee ee ee ce @e A . 2, 1902 . эө 
Reissa-Issa (Yemen)-Camaran oe ee эө Oct. 22, 1902 ee | ee 
Tourane-Amoy .. ee m T ©з .. Nov. 10, 1903 oe 
Rome-Pera we ee ee ee ee Feb. 29, 1904 0 . 
Tarifa-Tangier .. e Jan. 18, 1904 .. 
Oran-Tangier i ee ee ae ГЕЈ ae ee Feb. 3, 1904 ° 
Closed F ee eo е Feb, 16, 1904 ee 
Port Arthur-Chefu se. LE К ee ec Feb. 18, 1904 ee 
LANDLINES, 
Seoul-Masampo ee ee een ee eo Feb. 19, 1901 ee 
Seoul-Gensan oe ‚ °* ee ee ee oe Feb. 13, 1904 oe . өө 
Anj u-Ping- Yang ө е» oe oe ee oe Feb. 25, 1904 ° о эө 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aston Manor.— March 14th. Water-tube boilers, super- 
heater, and stoker. See “Official Notices” February 26th. 


Austria.—March 20th. The Municipal Authorities of 


Rets are inviting tenders until March 20th for the establishment of 
& central electric lighting station in the town. 


Belfast.—March 11th. Motors, cables, conduits, piping, 


bitumen, house service cut-outs, &., for the Electrical Department. 
Bee '' Official Notices " February 26th. 


б Caerphilly.—March 7th. Free wiring proposals for the 
.D.C. | 


Canary Islands. — March 23rd. Electric tramway 


between San Cristobal de la Laguna and Tacoronte (Canaries). See 
this column for February 19th. 


chili.— June 28th. -Electric lighting of the city of 


Punta Arenas (Straits of Magellan) Вее this column for February | 


19th. 
Edinburgh.—March 14th. Arc lamp carbons, box 


frames and covers, for one year. See " Official Notices" February 


26th. 


Finchley.—March 12th. Free wiring proposals. See 
" Official Notices” February 26th. . 


Gainsborough.—March 16th. Telephones and fire 
alarms for the U. D. COC. Вее “Official Notices February 19th. 


Gravesend.— March 12th. Stores, &c., for the Elec- 
tricity Department. See Official Notices" February 26th. 


Hackney.—The Guardians invite tenders for providing 
and fixing electric light fittings in connection with the lighting of 
the casual wards and other buildings in course of erection at Gains- 
borough Road, Hackney Wick, N. B. Mr. W. A. Finch, of 76, 
Finsbury Pavement, E.C., is the Guardians’ architect. 


Ilford.—March 8th. Stores for the Electricity Depart- 
ment. Вее Official Notices" February 26th. ` 


Ilford.—March 22nd. One 1,000-kw. steam dynamo, 
switchboard work, condensing plant, water purifying plant, pipe 
work, cables, &e. See Official Notices" February 26th. 


Lincoln.—March 21st. Water-tube boiler, engine and 
C. C. dynamo. See “Official Notices" to-day. 


Loughborough,—March 12th. Dryback boilera, con- 


denser, and battery for the electricityi.works. See Official 
Notices” February 26th. - = 


Manchester.—March 7th. Stores for the Tramway 
Department. See “ Official Notices” February 26th. 


Manchester.— March 10th. 5,000 yds. of 1-in. feeder 
cable; also substitution of high voltage fittings for low voltage 
fittings on consumers’ premises in the south-eastern district of the 
city. Specifications, &o., of Mr. F. E. Hughes, secretary, Elec- 
tricity Department, Town Hall. £1 18. each specification. 


May Oatway Installations.—March 9th. Fire alarm 
wiring in A n and Edinburgh. See. "Official Notices ” 
to-day. | 

Metropolitan Asylums Board.—March 8th. Tenders 


are invited for fire alarm and telephone installations at Caterham. 
Bee “ Official Notices” February 19th. 


Metropolitan Asylums Board.—March 2204, Fire 
alarms and telephones, at Leavesden Asylum. See Official 
Notices ” to-day. 


Newport (Mon.).—March 21st. Boosters, balancers, 
switchboards, tramway poles, overhead work, section pillars,icables, 
and trolley wire for the Corporation. See “ Official Notices " to-day. 


Norwich.—March 14th. Cables, wires, lamps, meters 
and crane for the Electricity Department. See “ Official Notices 
to-day. - 

Poplar.—March 12th. Two 1,000-Kw. turbo-alternators 
шее ре) ‚апай condensing plant. See Official Notices” 
to-day. | | i 

Salford.—Maroh 19th. Electric fittings, lamps (arc 
and incandescent), cables, pipes, &c. See Official Notices 
to-day. ' | | А 

South Shields,—March 12th. The Corporation invites 


offers for the loase of certain tramways. See “ Official Notices " 
January 15th. 


Spain.—March 20th. The establishment and working 
during a period of 20 years, of a telephone exchange in the town of 
Figueras. See this column for February 26th. 


Spain.—March 21st. Electric tramways in the town of 
Beville. See this column for February 19th. 


Spain.—March 28th. Tenders for the lighting of the 
town of Plasencia. 


Stepney.—March 14th. 1,000-Kw. steam turbine- 
driven double current generator, Babcock boilers, есопошівегв, 


induced draught, piping, бс. Вее Official Notices February 26th. 


Sunderland.—March 31st. India-rubber cables for a 
year. See Official Notices" to-day. 


` Sweden.—The municipal authorities of Malmo are about 
to invite tenders for the workirg of several lines of tramways by 
electricity. 


Wallasey.— March 16th. А.С. transformers for two 
years. See “Official Notices February 26th. 


Warrington.—March 14th. . Paper cables and electric 
motors for 12 months. See Official Notices to-day. 


Weymouth.—March 7th. Lighting the Corporation’s 


generating station, and supply of meters. Бев Official Notices 
February 19th. 


Wimbledon.—March 18th. Stores for the Electricity 
Department. See Official Notices" February 19th. 


Wrexham.— March 12th. Stores for the Electricity 
Department. See Official Notices" February 19th. 


CLOSED. 


Aberdeen.—Mesers. J. G. White & Co. have placed an 
order with the British Thomson-Honuston Co., Ltd., for six double 
motor equipments for the Aberdeen suburban tramways. 


Bedford.—The Corporation has accepted the tender of 
the British Thomson-Houston Co. for high-tension switchboard at 
the electricity works. 


Cardiff.—Messra. Bolckow, Vaughan & Co., Ltd., have 
secured the contract for the supply of steel rails, fishplates, nate, 
бо, required by the Tramways Department of the Cardiff Corpora- 
tion. In spite of the fact that & tender was received from Brussels 
offering to supply 105 lbs. and 111 lbs. rails and also fishplates at 
£5 118, par ton, the tender of Messra. Bolckow, Vaughan & Co. to 
supply the rails and fishplates at £5 15s. per ton was accepted. 
The Barrow Hematite Steel Co.'a tender was for £6 93. 6d. for both 
classes of rails and £7 9s. 6d. for the fishplates, while the North- 
Eastern Steel Co, of Middlesbrough, offered to supply the rails and 
fishplates at £5 198. per ton. А 


(Continued оп page 387.) 
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BATH ELECTRIC TRAMWAYS. 


ALTHOUGH the city of Bath is not а large one, it is one of 
the most famous in our annals, and is important both as a 
commercial centre and as a popular health resort. It lies in a 
valley, about 12 miles from Bristol, and as the tramway 
systems of the two cities are separated by only a few miles, 
16 is not unlikely that in the future they may be connected. 
The tramway scheme was originated by the Bath Electric 
Tramways, Ltd., and Mesars. George Hopkins & Son, of 
Olun House, London, W.C. The engineers were Mesers. 
Harper Bros. & Co., and Mr. R. D. McCarter, of London ; 
Mr. C. Chadwell, of London, received the main contract, and 
carried out the construction of the track and the overhead 


is 1 in 11, and is 4 chains long; the worst gradient, how- 
ever, is 1in 14, 18 chains long. The sharpest curve is of 
37 ft. radius, and there are four of less than 40 ft. The 
system, as shown in the map on p. 386, consists of four routes 
radiating from Southgate Street, in the centre of the city, 
two of them with short spurs, and one with an elongated 
loop. The extra mile of route which is authorised will go 
to form two loops in the city itself. 

The generating plant comprises three 200-kw. Westing- 
house “ engine-type " direct-current generators, which are 
coupled to Yates & Thom compound engines running at 
100 r.p.m., and one 75-Kw. direct current generator coupled 


View or GENERATING PLANT, 


equipment, and the laying of the feeders. The British 
Westinghouse Electric and Manufacturing Co., Ltd., were the 
contractors for the erection and equipment of the generating 
station, car-shed and office buildings, and the electrical 
equipment of 40 cars, which were made by Messrs. Milnes, of 
Hadley. Mr. R. D. McCarter is the general manager and 
engineer for the Tramway Co. 
The power station was built and equipped by the Westing- 
house Co. in less than 74 months from the commencement, 
an achievement which is claimed as a record. "The Board of 
Trade inspection took place on December 12th, 1908, and 
the system was opened. for traffic on January 2nd last, the 
official opening ceremony taking place on February 18th. 
The length of the lines now in operation comprises nearly 
16 miles of singie track, the total length of the routes being 
12} miles The construction of another mile of route ів 
authorised. The gauge is 4 ft. 8} in. The steepest grade 


to a Westinghouse compound engine running at 300 r.p.m. 
The three large sets are used for feeding the tramway 
system, while the small one acts as an auxiliary on the 
traction load, and algo supplies current for lighting the station, 
car-shed and offices. 

The buildings are situated in Walcot Street, Bath, on the 
banks of the River Avon, from which water is obtained for 
feed and condensing: purposes. Much of the site is made 
ground, in consequence of which the engine foundations had 
to be carried down nearly 30 ft., while the old river wall 
was found to be insecure, and had to be rebuilt. The 


buildings consist of a boiler house, engine house and 


car-shed. 

The boiler house is 98 ft. long and 49 ft. wide ; the engine 
апа generator house are of the ваше length, but 2 ft. wider. 
The car-shed is about 180 ft. long and 82 ft. wide. Over 


the street end of the car-shed are various rooms for offices, 
F 
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&c., while at the rear end is a large basement which is used 
ав а repair shop. The engine.room walls. inside are of 
glazed brick to a height of 10 ft.; and the roof trusses and 
the purlins for slating are entirely of steel. The iron and 
steel constructional work was done by Messrs. Lysaght and 
Co., and the glazing by Messrs. Mellows, as sub-contractors 
to the Westinghonse Oo. The engine fonndations extend 
some 25 to 30 ft. below the floor of the engine room, the 
floor being of concrete finished with cement. The chimney 
shaft is 140 ft. 
high, and 7 ft. in 
diameter at the top 
under the cap. It 
is of sheet steel, 
lined inside with 
brick to a height 
of 60 ft., and was 
built by the British 
Westinghouse Co. 
The chimney rests 
on a bed of concrete 
&nd brickwork, and 
though · self-sup- 
porting, is held 
down by bolts as 
&n extra precaution. 
It is fitted with a 
permanent ladder. 

The steam plant 
comprises three 
Babcock & Wilcox 
boilers, each with a heating surface of 3,140 sq. ft.; each 
boiler is normally capable of evaporating 11,000 lbs. of 
water per hour, with a maximum of 13,000 lbs. per hour, 
the working pressure being 160 lbs. per sq. in. The grate 
area per boiler is 595 sq. ft. Each boiler is fitted with а 
superheater having 339 sq. ft. of heating surface, this being 
sufficient to allow of the steam produced by the boiler 
receiving a superheat of from 100? to 120° F. After erec- 
tion the boilers and superheaters were tested under a hydraulic 
pressure of 240 lbs. per sq. in. The boiler mountings are 
by Dewrance. 

The economiser consists of 240 9-ft. tubes, and is of the 
Clayeross type. The feed-water can be taken either from 
the River Avon or from the town mains. "There are two 
feed pumps, one steam and one electrically driven. The 
former is by Messrs. J. P. Hall & Son, of their vertical low- 


Moror-DrRIVEN Booster. 


speed type, and was supplied by Messrs. S. Sugden, Ltd. ; 
the latter isa Blake & Knowles three-throw pump, and is 
driven by a Westinghouse direct-current motor. Each Hall 
pump is capable of delivering from 1,800 to 2,700 gallons of 
water per hour against the boiler pressure. The Blake and 
Knowles pumpcan drive 2,700 gallons of water per hour against 
the boiler pressure when running at 40 r.p.m. There are 
also two make-up pumps by Blake & Knowles, each of these 
having a capacity of 300 gallons per hour. The two surface 
condensers, by the Wheeler Condenser & Engineering Co., 
Ltd., have a combined cooling surface of 2,820 sq. ft., and 
are together capable of dealing with 28,000 Ibs. of exhaust 
steam per hour at normal load, and 35,000 lbs. for one hour 
asa maximum, the circulating water being obtained from 


Matis SwITCHBOARD, 


the River Avon. Two Wheeler combined air and circulating 
pumps were supplied by Messrs. Fraser & Chalmers, Ltd. 
The whole of the piping for the steam, exhaust, feed and 
circulating water was supplied by the Sir Hiram Maxim 
Electrical and Engineering Co., Ltd. 

The Holly steam loop and gravity system is installed for 
taking care of the high-pressure drains, this being entirely 
automatic in its action, and free from all moving parts. 

The water softener and purifier are by Mesers. Masson, Scott 
and Co. The former 
hasacapacity of 300 
gallons of water per 
hour, and the puri- 
fier а capacity of 
1,250 gallons per 
hour. 

The major por- 
tion. of the oil is 
first removed by а 
Holden & Brooke 
extractor, and the 
Masson & Scott 
purifier then re- 
moves the emulsified 
oil as well as all oil 
remaining in sus- 
pension, and pro- 
duces а thoroughly 
pure water for 
boiler-feed purposes. 

The main steam 
piping is 12 in. in diameter, and the branches 6 in., 
with 3-in. pipes to the pumps. The system is fitted 
with Hopkinson valves. An automatic relief valve 
is fitted in the main exhaust pipe, which is 16 in. in 
diameter, with 11-in. branches to the engines. 

The coal is carried straight from the railway trucks to 
the storage bins by “screw” conveyors made by the 
Conveyor and Elevator Co., of Accrington ; the bins have 
a capacity of 50 tons. А spiral coal conveyor brings the 
coal from the store to the front of each boiler ; this can deal 
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WATUB-TUBE BOILERS. 


with 10 tons per hour when running at 30 r. p. m., and is 
driven by a Westinghouse motor. 

А Stothert & Pitt 15-ton overhead three-motor electric 
traveller, with a 50-ft. span, traverses the entire length of 
the engine room. It is fitted with Westinghouse motors 
and controllers, and has two lifting barrels, one tor full load 
and one for light loads, 

The three Yates & Thom horizontal tandem single-crank 
compound condensing engines have cylinders 15 in, x 30 in. 
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in diameter and 86 in. stroke, and Corliss valve gear. "They 
are of 320 H. P. each, and give this output, both condensing 
and non-condensing. The Corliss valves are worked by trip 
gear; of the Dobson pattern; and the centre weight 
governor with cross arm is such as to keep the speed con- 
stant witbin 2 per cent. A sensitive emergency knock-off 
appliance is fitted tothe governor. The crankshaft of each 
engine is of mild forged Siemens steel, 16 in. diameter at 


SIDE-POLE CONSTRUCTION IN SUBURBS. 


the fly-wheel, and 14 in. diameter at the bearings. The fly- 
wheel of each engine is 16 ft. in diameter and weighs 18 
tons. Under condensing conditions, and with the steam at 
100° F. superheat, the steam consumption at full, three- 
quarters, and half-load does not exceed 151, 154 and 17 lbs. 
per horse-power-hour respective. 

The three 200-Kw. Westinghouse direct current traction 
generators are eight-pole machines and develop a pressure of 
500—550 volts. The armatures are pressed on to the engine 
shafts, and are of the slotted drum 
type, with two-circuit windings so 
arranged that the circuits will not 
become unbalanced by a displacement of 
16 in. from the geometric centre of the 
fields. 

The insulation of both armature and 
field coils is flashed with an alternating 
pressure of 3,500 volts. The generators 
are capable of standing an overload of 
25 per cent. for half an hour, and one 
of 50 per cent. for short periods. With 
a full load run of one hour, the tem- 
perature rise did not exceed 40? C. 
above the surrounding air ; while with à 
half-hour's run at 25 per cent. over- 
load, the rise did not exceed 50° C. 
At full, three-quarters, half, and quarter 
load, the elliciencies work out at 93, 
92:5, 91°5, aud 88 per cent. respec- 
tively. Each of the machines was 
submitted to the following special test :— 
With the no-load voltage adjusted to 
500, a load of 547 amperes (with such 
increase of voltage as was maintained 
owing to the combined series and 
shunt excitation) was put on to the 
machine for a short time; the main 
circuit was then suddenly opened, but 
the machine did not * buck," nor did any serious sparking 
occur, 

The 75-Kw. lighting and auxiliary traction set comprises 
a Westinghouse high-speed vertical enclosed two-cylinder 
single-acting compound engine, and a Westinghouse traction 
generator. The high and low-pressure cylinders of the 
engine are 11 in. and 19 in. diameter respectively, and the 
stroke 11 in. The generator is a four-pole 75-KW. 


machine, developing some 150 amperes at from 500 to 550 
volta, the set running at 300 r.p.m. The armature of the 
generator is pressed direct on to the extended crankshaft 
of the engine. The machine is compounded so as to give a 
P.D. of 550 volts with the full load of 186 amperes, and it 
can carry this load continuously. The machine will also 
carry а 25 per cent. overload for half-an-hour, and а 50 per 
cent, overload for a few minutes, At full load its efficiency 
is 91 per cent.; at three-quarters load, 
90 per cent. ; at half-load, 89 per cent. ; 
and at quarter-load, 86 per cent. A 
special test was applied to it similar to 
that to which the large generators were 
subjected. The temperature test showed 
that with 24 hours’ full load no part of 
the machine rose more than 40° C. in 
temperature, while with a half-hour'g 
run with 25 per cent, overload the rise 
did not exceed 50° C. 

The two 15-kw. Westinghouse boosters 
are four-pole machines running at 575 
r.p.m., the motor volts being 500, and 
the booster volts 50. 

The main switchboard consists of 18 
white marble panels 2 in. thick, set in 
an angle- iron frame. The various instru- 
ments are of the well-known British 
Westinghouse types, and include a com- 
bined bus-bar and paralleling volt- 
meter mounted on a swinging bracket. » 

As mentioned at the beginning of 
this article, Mr. Charles Chadwell 
undertook the laying and equipment of 
the track and the feeder cables. The con- 
crete bedding for the track is 6 in. 
thick, the web of the rails being also filed in with 
cement, The rails are in 45-ft. lengths, and weigh 95 lbs. 
per yard. The rails, fish-plates, bolts and nuts were 
supplied by the North-Eastern Steel Co., of Middlesbrough, 
and it was stipulated that, in the chemical analysis of the 
rails, neither the sulphur nor the phosphorus should exceed 
08 per cent. each ; that the sulphur, phosphorus and silicon 
together should not exceed *18 per cent. ; and that the man- 
ganese should not exceed 1 per cent. Some 300 yds. of 


DOUBLE-DECK CAR AT JUNCTION. 


double track are laid on 8-in. x 4-in. longitudinal sleepers 
in front of the hospital in Lower Borough Walls. The rails 
are cross-bonded every 33 yds., the bouds being Crown” 
0000 B. & S. gauge, with Z-in. nipples, These were supplied 
by the American Steel and Wire Co. The points and crossings 
were supplied, and the special track work done, partly by 
Hadfield’s and partly by the Lorain Steel Co, Wood paving 
is laid between the tracks in the centre of the city, and 
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granite setts and macadam with granite paving on the out- 
lying portions. 

The overhead line is mostly supported on brackets, vary- 
ing from 6 to 28 ft. in length, on side poles ; but, in some 


parts of the city 
span-wires, with 


The poles are in 


section. The return cables have a section of 6 sq. in., and 


total up to 1,760 yards. There are over 6,700 yards of 
three-core, four-core, віх-соге and seven-core 7/22 pilot 
wires, and some 8} miles of overhead telephone and test 

wires, all this work 
2 being in the hands 


a ^W Pr Baty Sau 
supporting rosettes, E APER DAEN A у RR it of Mr. Charles 
are stretched from 5088 qua WU, —CHARLCOMBE У.С +З У у —— aATMEASTON у a С, Chadwell. | 
the fronts of the ke E e | st r ee Of the 30 cars 
houses. The rosettes Qs E. 24 m ES >. a * e that are во far 
were supplied by FF 4 гота running, 26 are 
Messrs. Stuart and e D эы, * "4|  double-deckers and 
Lloyd, and the pole- QU АЗЕ е Uer uS dd а 29 ^ bn N four single-deck 
bases by Messrs. Xy Sg ee ROS T y, ARM. in "rdi Bam. gif. AE € combination cars, 
Wm. Bain & (o. (765... шз. 2 BROSTA va Miti Bikes Yi all of these being 
E ox oss cd УК ЕЛГА AS Мр" ji $ of Milnes construc- 


three pieces, and 
stand 24 ft. high 
over all. There is 
no centre-pole con- 
struction. The 
trolley wire was 
supplied by Messrs. 
Fredk. Smith and 
Co., Manchester, 
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in. in diameter. 
The guard wires 
are of galvanised 
steel, earthed 
through the poles, 
every third one 
of which (in the 
guard wire вес- 
tions) is bonded to the rails. The ears are of the 
ordinary type, and both mechanical and trailing frogs 
are used. The ears were got from the Electric Tram- 
way Equipment Co., who also supplied some of the frogs, the 
remainder of the latter being manufactured by 
Messrs. Brecknell, Munro & Rogers. The average 
length of the sections is q mile; some of the section 
boxes contain feedér switchgear, and one of them 
a Board of Trade panel. These boxes were supplied 
by the British Thornson-Houston Co., Ltd. 

The distributing system comprises some 74 miles 
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МАР or BATH TRAMWAY SYSTEM. 


tion. There is also 
one watering car. 
The double-deckers 
measure 27 ft. in 
length over collision 
fenders, and the 
single-deckers 28 ft. 
Thetrucksareof the 
Milnes S.B. 60 four- 
wheel type, the 
wheel base being 
6 ft.; the wheels 


BATH. 


м ELECTRIC | and axles were sup- 

- ет 25 TRAMW ivl | plied by'the British 
SR d ON op We а й Grifin Co. Тһе 
— stairways are of 


the ordinary 
pattern, and 
the Milnes type 
of life-guard is fitted to each car. The trolleys have 
swivel heads with graphite bushes, and were made 
by Messrs. Brecknell, Munro & Rogers. The destina- 
tion signs are of the British Electric Car Co.’s pattern, and 


Fia. 2.— MoLTEN ALUMINIUM SUPPORTED BY A SKIN OF 
ALUMINIUM OXIDE. 


of paper-insulated and lead-covered cables, by the British Insu- 
lated & Helsby Cables, Ltd. They are partly laid solid, and 
partly in porcelain ducts. There are 270 yards of *2 sq. in., 
4,700 yards of 25 sq. in., and 6,700 yards of °3 sq. in. 


fa, Screen; в, Aluminium rods; c, W D, Levers for applying pressure ;"z, Pump; 


, Water reservoir. 


Fic. er eee ate MACHINE FORJWELDING ALUMINIUM.'| 


were supplied ‚ру Messrs.] Milnes. The! cars ‘are ‘nicely 
upholstered, and are lighted both inside and outside. As 
already mentioned, the- British Westinghouse Co. carried 
out the electrical equipment of the cars, each being fitted 
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with two 49 B-type 30-H.P. motors and No. 90 controllers, 
as well as with the British Westinghouse patent magnetic 
brake. There are also hand brakes. K 

The severe gradients and curves on the Bath system (the 
maximum gradient being 1 in 11) have enabled the effici- 
ency of the Westinghouse (Newell) magnetic brake to be 
demonstrated under the most trying conditions. This brake 
will, with the controller handle in the braking position, 
automatically bring the car to rest on the steepest incline 
should the trolley leave the wire. This fact has been 
repeatedly demonstrated by removing the trolley from the 
line on gradients of 1 in 11 and 1 in 12, when the cars 
were carrying their full complement of passengers, and the 
cars were brought to a stop in a few yards. 

The engineers and the contractors are to be congratulated 
upon the quick completion of their work ; great credit is 
also due to Mr. R. D. McOarter, who superintended the 
erection and equipment of the generating station, &c., and 
successfully inaugurated the traffic, 
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А NEW PROCESS FOR WELDING 
ALUMINIUM. 


Tu» Cowper-Coles process for welding aluminium requires no flux, 


and does not necessitate the hammering of the joint when in tbe 
semi-fluid state. The process is especially suitable for wire rods and 
tubes and other drawn or rolled sections, and consists in placing 
the parts to be welded, after being faced off square, їп а machine (fig. 1, 
. 986) fitted with clamping screws, which are capable of moving 
rizontally on guides; the movement of the clamping screws is 
controlled by the levers р. The aluminium to be welded is heated 
by means of an ordinary benzine lamp. Ав вооп as the rods have 
arrived at the necessary temperature, slight pressure is applied to 
the levers p, which causes the aluminium rods to unite, and a ring 
of metal is squeezed out. This ring is largely composed of 
aluminium oxide, and acts as an insulating and supporting collar, 
the molten metal being retained within this collar. The weld is 
then instantaneously quenched by turning a handle attached to the 
screen 4, which allows water, under pressure, to be projected on to 
the joint from the reservoir r. The same handle, which turns 
the water on, places a screen, a, in front of the beating flame; the 
water pressure is maintained by air supplied by the hand pump Е. 
The rod is finally removed from the machine and the collar filed 
off, when it will be found that the joint is as strong as the rest of 
the metal. An oxygen-hydrogen flame or ordinary gas, with or 
without air, may be substituted for the benzine lamp. The process 
is a simple one, and can be carried out by any unskilled workman. 
Fig. 2 clearly shows the molten aluminium supported by a pipe 
or case of aluminium oxide, the case having been pricked with a 
steel point to allow some of the molten metal to flow oat. 
- The following table gives the results of tests of tensile strength 
on 12 consecutive welds (not picked specimens) made by the pro- 
cess just described. The fractures occurred at a considerable 
distance from the weld, showing that the metal had not deteriorated 


at the weld. In the 12 tests referred to, not one specimen broke 


through the welded portion :— 


On original area. 


— — — —— 


Extension. 


| поспе. T d n 
Dimen ion o 5. 
sions. оь 5 On 4 in. Td 8 КЕЛЛИ Maximum stress 
Percent, Per cent. рсе per sq. in. Per sq. = 
Diam. | Sd. in. | | Lbs. Tons. Lbs. Toni: 
0˙249 in. 0 0487 74 . 80 | 11,491 5:13 20,249, 9°04) s 
0:248in.,000483 74 , 190 | .... | 8,803:3:93 22,265, 9°94] 9 
0:254in.|0:0507 7˙5 | 80 .. 711,043! 4°93 19,868 8871 8. 
0.252 in. 0040 74 117 | ... 14,358 641 16,150 721 g 
0:2521n.,00499 77 130 ... /21,990,9:82 21,996 982 8 
0:250in.|0:0491 76 90 | 14,134 6:31 19,622 8°76 \ 3 
0:250 іп. 0:0491 77 90 14,134 6:31 14,134 6˙31/ 9 
0'204 in. 0060 79 |110 | 14 671 24.304 10 85 3 
0-251 in. 00495 78 | 78 14.940 6 67 20,361 909| 8 
0253 in. 0 0503 77 | 140 | . 10,236 4:57 19,152 855 8 
0'250 in. 0 0491 77 | 90 | 12,320 5 50 20.070 8'96 | 8 
73 90 | e 


0247 ао! 8422, 976 18,704 8:35 


CONTRACTS CLOSED. 


(Continued from page 382.) 


Derby.—The Т.С. has accepted the tender of Mr. H. 
White for the supply of 120 incandescent lamp bracketa for the tram- 
way poles at £54, and that of Mesars. J. С. White & Co., Ltd., for 
lay outs at the tramway car-shed, at £1,360. 


- LE pig = 
sn «И ир 2 ч 


East Ham.—The U.D.C. has placed an order with 
жугат Dick, Kerr & Co., Ltd., for 25 arc lamp poles, at £14 19s. 6d. 
ea | 


Erith.—The British Westinghouse Co. has placed an 


order with Messrs. Belliss & Morcom, Ltd., for one 720—864-R.P.- 


engine for coupling direct to a Westinghouse 500-kw. three-phase 
alternator here. 


Glasgow.—The Corporation Telephone Committee has 
N ea n offer amounting to £2,469 of the British Insulated Cable 
o. for cable. 


Glasgow.—The tender of the Electrical Co., Ltd., for a 
section of the extension of the Port Dundas generating station has 
been accepted, for providing and erecting six motor-generators at a 
cost of £9,958, subjeot to the condition that the wages paid by the 
contractors and their sub-contractors to all skilled workmen in the 
manufacture and erection of the plant will not be less than at the 
rate of 84d. per hour, and that, if at any time it is found that this 
condition is not being observed, the Corporation will be entitled at 


once to terminate the contract. 


 Halifax.—The T. C. has given an order to Messrs. Yates 
and Thom for the supply of two Lancashire boilers for the elec- 
tricity works, at £1,200. ; 


Islington.—The B.C. has accepted the tenders of Messrs, 
Rowland Carr & Co., Crompton & Co., A. Round, and the General 
Electric Oo., for supplying arc lamps, colu mus, carbons, &., during 
the ensuing 12 months, 


Kingston-on-Thames.—The Board of Guardians has 
ted the tender of Messrs. Charles Aldridge & Sons, of London 
, Kingston, for the installation of the electric light at the 


Infirmary, at £2,074 10s. 


Leeds and Wakefield District Tramways.—Mesers. 
Dick, Kerr & Co., Ltd., have placed the contract for the supply, 
laying and jointing of the extra high-tension feedere, &c., in con- 
B шаш the above scheme with Mesars. W. T. Glover and 
Co., 


London.—The London County Council, after an hour's 
discussion at the meeting on Tuesday, decided to accept the tender 
of J. G. White & Co., amounting to £95,005, for the conversion to 
the conduit system of the cable tramways between Kennington and 
Streatham. 

The offer of Bolckow, Vaughan & Co. has been accepted by 
the London County Council for the supply of 538 tons of sole 
plates at £6 10s. per ton, or a total of £3,497. The plates are 
required in connection with the track rails being obtained from the 
same company, for certain sections of the conduit tramwaye. 


Manchester.—The Tramways Committee has accepted 
the tender of the British Westinghouse Co. for electrical car equip- 
ments. 


Newcastle-on-Tyne.—The Tramways .Committee has 
accepted the tender of Messrs. Holmes & Co. (£900) for the 
erection of new switchboards at the Oity Road power station, to be 
used in connection with lighting. 

Prestwich.—Messrs. Browett, Lindley & Co. have 
received an order from Messrs. Mather & Platt, Ltd., for tbe 
250-K w. engines for coupling to their dynamo for the Prestwich 
Asylum. | 


FORTHCOMING EVENTS. 


Friday, March 4th.—At 8 p.m. Junior Institution of Engineers. Some Prac. 
tical Notes on Eleotrio Storage Batteries," by Mr. G, C. Allingham. 
At 8 p.m. Junior Institution of Engineers. Notes on Electrio Асси. 
mulators," by Mr. G. C. Allingham. : 
Saturday, March 5th.—At 9.80 a.m. Institution of Electrical Engineers 
(Students), Visit to Messrs. Sir J. I. Thornyoroft & Co.'s works, 
Chiswick. 


At 8 p.m. Royal Institution. Lord Rayleigh on The Life and Work 


of Stokes." (Lecture III.) i 


At 7.30 p.m. Glasgow Technical College Soientiflo Society. British 


Competition and Manufacture,” by Mr. M. Pickstone. 
Monday, March 7th.—At 7.80 p.m. Society of Engineers. Meeting. 
At 8 p.m. Society of Arts. “Recent Advances in Electro-Chemistry,"’ 
by Mr. B. Blount. (Lecture 1.) 


Tuesday, March Bth.—At 8 p.m. I.E.E. (Glasgow). “Electrical Coal-Cutting 
Machinery," by Mr. Sam Mavor. Adjourned disoussion on“ New 


Methods of Electrical Winding Gear for Collieries and Allied Pur- | 


poses, by Mr. M. Georgi. 
Wednesday, March 9)th.—At 8 p.m. Association of Engineers-in-Charge. Mr. 
W. Crawford on High Speed Engines.“ 

At 7.80 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Adjourned discussion on Mr. B. C. Laws's paper, Tech- 
nical Education." 

Thursday, March 10th.—At 5 p.m. Royal Institution. Prof. H. L. Callendar 
on “ Electrical Methods of Measuring Temperature.“ (Lecture III.) 

At 7.30 p.m. Institution of Electrical Engineers (Leeds). Mr. Н. A. 
Wraith on Description of an Electrical Equipment of an Engine 
Works.“ 

At 8 p.m. Institution of Electrical Engineers at I. C. E. The Rail wa 
Electrification Problem, and its probable Cost for England an 
Wales," by Mr. F. F. Bennett. The Rated Speed of Electric 
Motors as affecting the Type to be Employed,.’ by Mr. H. M. Hobart 

At8p.m, Liverpool Engineering Society, Steam Boiler Failures.” 
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Friday, March 1]th.—At 8 p.m. Junior Institution of Engineers, Visit to the 
E. P. S. Co.'s works at Milwall. i 
At8 p.m. Physical Society. ‘‘ The Whirling and 'Transverse Vibrations 
of Shafts,” by Dr. C. Chree. 
At 8 p.m. Institution of Civil Engineers (Students). The Premium 
Bystem of Payment for Labour," by Mr. W. G. Banister. 
Saturday, March 12th.—At 3 p.m. Royal Institution. Lord Rayleigh on Tho 
Life and Work of Stokes." (Lecture IV.) 
At 7.80 p.m. West Hartlepool College Scientitic Society. Paper on the 
“ Three-Wire System.” 


NOTES. 


McMillan Memorial Fund.—On inquiry as to the 


progress of the subscriptions to this fund, we regret to learn that so 
{ат it has not come up to the expectations of the Council, doubtless 
owing to the circumstance that many members of the Institution 
have not yet forwarded their contributions. 

We earnestly appeal to all such members to lose no titne in qub- 
scribing to the fund. Knowing as we do the deep-rooted regard of 


the members, individually and collectively, for their late secretary, 


we feel certain that the inadequacy of the response so far experi- 
evced to the appeal for contributions is due rathor to inertia than 
to lack of goodwill; and we sincerely trust that all intending con- 
tributors will carry out their intentions without delay. Small 
donations as well as large will be gratefully welcomed by the 
Committee in charge of the fund, and the worthiness of its object 
should render recommendation superfluous. 


Legal Query.—We.received last week a query relating to 
the Electric Lighting Acts, wbich has unfortunstely been mislaid. 
If our correspondent will repeat his question, wà hope to deal with 
it in our next issue. : 


Patent Litigation.—Patent litigation is always an ex- 
pensive affair, and often enough а favourable verdict does not 
adequately compensate." We are glad to note, however, that in the 
case of the recent actions re steam traps, which have been decided 
in the High Court of Chancery and in the Appeal Court in Mr. 
Geipel's favour, the result has been a flood of orders, which has 
rendered it necessary that Messrs. Geipel & Lange shall extend their 
arrangements for the manufacture of the Geipel traps. Customers 
are asked to exercise a little forbearance if deliveries should be 
delayed during the next few weeks. 


The Metric System in Parliament.—By the title o 
this note we do not intend to imply that the measures engaging the 
attention of our legislators are all to be appraised on the c.g.s. 
system. Our purpose is to draw attention to the fact that the 
Weights and Measures (Metric System) Bill passed its second 
reading in the House of Lords last week, and has been referred to 
a Select Committee. The almost unanimous opinion of both 
political parties with regard to the necessity for the compulsory 
adoption of the system is worthy of note—indeed, the reference of 
the Bill to а Select Committee called forth some opposition on the 
score of the delay associated with this procedure. The Bill pro- 
vides for the compulsory adoption of the system in two years' time. 
It cannot be denied that many manufacturers are strongly opposed 
to the cbange; but the arguments in its favour are very weighty, 
and we trust that, in spite of the temporary inconvenience which it 
will entail, the Bill will pass into law at an early date. 


New Glow Lamp.—According to Z/Zndustrie Elec- 
trique, a new glow lamp has been invented by Dr. Just, of Vienna. 
The filament contains boron, and is said to present no greater 
difficulties or cost of construction than the ordinary type. The 
efficienoy is very high—a 30-0. . lamp, at 110 volts, taking 17 to 
2 watts per candle (Hefner?) and lasting for 250—300 hours. 


Lamps of 16 с.р. have been made up to 50 volts, and it ishoped that 


higher voltages will soon be attained. 


Appointments Vacant.— The Admiralty is requiring an 
assistant to the Professor of Technical Electricity and Applied 
Mechanics at the Gunnery and Torpedo Schools, Portsmouth (£250) 
—applications to Secretary to Admiralty ; electrical engineer for 
Singapore Municipal Commissioners for three years (£360, £390 
and £420); an assistant lecturer and demonstrator in electrical 
engineering is required for the Birmingham University (£150); 
assistant electrical engineer for the Blackburn Tramways Depart- 
ment (£150); inspector of overhead equipment for Swansea 
(£3 Зв.) ; assistant electrical engineer for Leek (30s.). - 


University College Students" Dinner.— Мг. P. T. J. 
Estler, 25, Laurence Pountney Lane, Cannon Street, E.C., the hon. 
secretary of Past Engineering Students University College, London, 
informs usthat the annual dinner of Past Students will be held 
jointly with that of the Present Students, at the Criterion Restau- 
rant on Friday, March 11th, at 7.30 p.m. Dr. A. B. W. Kennedy, 
F. R. S., will preside, and will be supported by a number of distin- 
guished engineers and scientists. We understand that these annual 
dinners have always been a great success, and bave been the means 
of bringing together many old friends who have lost sight of each 
other. It is hoped that any old students, who have not had notice 
of the dinner owing to their addresses not being available, will 
communicate with the hon. secretary at once. 


Institute of Marine Engineers.—On 24th ult. Mr. 
D. К. Roberts read а paper before the Bristol Channel Centre, at 
Cardiff, on “ Electricity on Board Ship.” : 
^ Rugby Engineering Society.—Mr. B. Hopps was down 


to read a paper last evening on Notes oniAutomobiles." | 


Northampton Institute.—The distribution of prizes 
to the successful students at the Northampton Institute, Clerken- 
well, was performed by Lord Kelvin, who was accompanied by Lady 
Kelvin, on Friday last. The various departments were afterwards 
inspected by many of the large audience that had assembled. On 
the following evening the Institute was thrown open to the students 
and friends for tbe conversazione. The Institute authorities are to 
be congratulated upon the great success with which Friday even- 
ing's proceedings passed off. We do not think there has been а 
more successful gathering there, unless it be the opening ceremony 
of a few years ago by the then Lord Mayor. From the few brief 
remarks made by the Principal, Dr. Mullineux Walmsley, it is 
clear that the most popular department of the educational side of 
the Institute is the electrical engineering work. Nearly two-thirds 
of the class entries are in this department, and in every section this 
branch is overcrowded, and students have even had to be turned 
away. Additional accommodation in respect of laboratories, work- 
shops and lecture rooms, is urgently needed. Lord Kelvin's speech 
was listened to with wraptattention. In the course of bis remarks, 
the ' Noble and Scientific Lord," as one of the members of the 
Upper House described Lord Kelvin last week—the * Prince of 
Scientiste,” as Sir Wm. White addressed him—said that he had 
seen some of the electrical departments, and had been greatly 
struck with the splendid arrangements for giving scientific instruc- 
tion in a practical way to the Institute students. It would be a 
very great benefit to those who were already entering upon prac- 
tical work to have the scientific instruction which was daily given 
there, а good knowledge of which, in all classes of the workers— 
superintendents, foremen and workmen—was vitally important for 
the practical success of the work. Lord Kelvin proceeded to make 
some reference to the remarkable progress which had been made in 
electrical science during the past 50 years, and said that the work 
which was now going on in the realm of pure science represented an 
even greater progress than all that had preceded it. 'l'he subsequent 
speakers were Sir W. H. White and Mr. John Gavey, C.B., who pro- 
posed, in most interesting speeches, a vote of thanks to Lord Kelvin, 
Bir Arthur Rucker, Prof. S. P. Thompson, Prof. Unwip, and Mr. 
L. B. Sebastian, the chairman of the governing body, who presided 
over the gathering. 


L. E. E. (Glasgow Local Nection).—4An extraordinary 
general meeting of this section was held on Saturday, February 
13th, at the Heriot-Watt College, Edinburgh. Mr. W. A. Chamen 
presided. Prior to the meeting, the members of the section paid а 
visit of inspection to the new works of Messrs. D. Bruce Peebles 
and Co. Edinburgh, which, in the words of Mr. Chamen, " have 
facilities for economic manufacture which are scarcely to be sur- 
passed in any way.” The committee of the section dined in the 


. evening at the Balmoral Hotel, Edinburgh, at the special invitation 


of Messrs. Bruce Peebles & CO. ‘I'he principal business of the meet- 
ing at the Heriot-Watt College was a paper by Mr. Georgi on 
“ Electric Winding Engines.” On the motion of the chairman, the 
discussion of the paper was postponed till the next meeting of the 
section, to be held in Glasgow. 


Another Switchboard Fire.—A fire occurred behind 
the Trafford Park power station switchboard last Friday morning, at 
7 o'clock, due to an overheated cable end dropping out of its socket 
and going to earth on the iron framework. Considerable sparking 
ensued, and the rubber cables in the vicinity were burnt up, also 
the wooden platform, before the flames oould be got under. A 
booster was short circuited past immediate redemption, and as the 
connecting leads to the other booster were burnt up, the machines 
had to be shut down for an hour or so, and later on supply at 500 
volts only between outers was substituted for the usual 250 volta on 
either side for part of the day. An annoying part of the affair was 
the fact that fire-resisting cable should have been substituted for 
the present equipmenta short time ago, but other machinery over- 
hauling work had been done by the staff instead. Otherwise the 
load could have been transferred from the damaged to the sound 
hooster in a fraction of the time that it took to extinguish the 
flames, and to get fresh cables connected. 


The Charing Cross and City Concert.—The annual 
concert of the staff and friends of the Charing Cross and Strand 
Electricity Supply Corporation was held on Tuesday evening last 
at the Grand Hall, Freemason's Tavern, Great Queen Btreet, W.C. 
Mr. J. M. Gatti was the chairman. 


Nchelarships.—The West Riding County Council is 
offering four technological scholarships (£60 each), of which parti- 
culars are given in our advertisement pages to-day. 


Paddington Technieal Institute, — Last Saturday 
afternoon Sir Arthur W. Rücker, Principal of the University of 
London, opened the Paddington Technical Institute of the London 
County Council at Saltram Crescent. 


Royal Institution.—At the Royal Institution on Friday 
last а lecture was given by Mr. Alexander Siemens ou New De- 
velopments in Electric Railways." His remarks were largely de- 
voted to the Marienfelde— Zossen high-speed triale, Italian ihree- 
phase railways. and recent single-phase developments. 


Souvenir.—We have been favoured with a very accept- 
able souvenir of last year’s International Telegraph Conference 
which was held in London. It takes,the form of a collection of 
photographs of the gentlemen who represented Great Britain and 
all other countries concernedjat last year's!:gathering. The photo- 
graphs have been reduced and artistically arranged on a 21 in. by 
27 in. card for framing, byiMesers, Elliot and Fry. 
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The Royal Society. — ros Council of the Royal Society 
has recommended the following candidates (among others) to the 
Fellows for election into that society :— d 

Dr. J.J. Dobbie, director of the Science and Art Museum, Edinburgh; author 
of papers on the relation between electrical qualities and different kinds of 
glass, between absorption spectra and the chemical composition of organic 
compounds, and on various alkaloids. 

Dr. A. Mairhead, distinguished as an electrical engineer, especially in sub- 
marine cable telegraph work, and as an original investigator in practical ques- 
tions connected with this subject. i ` 

Dr. М. W. Travers, Professor of University College, Bristol, and formerly 
Assistant Professor to Sir W. Ramsay at University College, London, with whom 
he was associated in, researches at low temperatures and in the discovery of 
new constituents in the atmosphere, besides independent investigations on 
similar subjects. ^'^ 4 : + 

Мт. С. T. Walker, Meteorological Reporter to the Indian Government, and 
author of papers on aberration and the magnetic field (the Adams Prize Essay, 
Cambridge) and other electrical subjects, besides а study of boomerangs and а 
mechanical top. 


Personal.—Mr. Herbert Laws Webb has opened an 
office at 35, Old Queen Street, Westminster, S. W., where he will 
practice as & general consulting engineer. 

Mr. W. L. Winning, of the British Westinghouse Co.'s Erection 

ent staff, has been appointed as representative for Scotland 
for the British. Electric Plaut Co., Ltd., of Alloa. 

Mr. Joseph Bastick, who has for mavy years been associated with 
calcium carbide manufacture in this country, latterly at Liverpool, 
is now erecting water узды plant for the production of carbide of 
calcium, at Askeaten, Co. Limerick. ; 

We understand that Mr. Victor H. Coates, M.I.M.E., is retiring 
from the firm of Victor Соғќев & Co., Ltd., of Belfast, in order to 
practice as a consulting engineer. Mr. Coates, who has had 20 
years’ experienc; in all departments of the works and offices of his 
late firm, should be addressed at 32, Ocean Buildings, Belfast. 

Mr. B. H. Jenkinson has, for greater convenience in dealing with 
his consulting electrical practice, taken additional offices at 9, 

~ Gray’s Inn Square, Holborn, W. C. His local business will continue 
to be oonducted at Crouch End. 


Mica.—The chief sources of the mica which is used in 
the electrical industry at the present time are Canada and Bengal. 
In the former country the amount exported per year has reached a 

value of £25,000; and in Bengal some 5,000 ns are engaged in 
winning and preparing it for market. Mica is a bilicate of 
aluminium and potassium or sodium. Potash-mica is transparent, 
and its colour is reddish, greenish or grey; presence of magnesium 
or iron renders it darker. The mineral is also found in China, 
Biberia, the United States, Peru and Scandinavia. 


Insulating Power of Liquids and Semi-Liquids.— 
An estimate of the insulating capacity of liquid or semi-fluid 
materials is often required by cable manufacturers and by the 
makers of oil transformers; but, at the low temperatures which 
obtain in practice, it is difficult to make the necessary determina- 
tions. At Felten and Gailleaume’s laboratory, at Carlswerk, it is 
customary to heat the substanoe till all moisture has been removed, 
and then, with the aid of a galvanometer, to make a number of 
readings of the insulating power at difterent temperatures. The 
figures found in this way are plotted in & curve, and serve as data 
for compering the value of the various samples tested at the 
temperatures of observation; while, as a rule, they also enable a 
sufficiently accurate judgment to be passed on the specific insulating 
power of the materials at lower temperatures. In his original article, 
the author gives such a curve, showing the values for linseed oil, 
“ oil,” paraffin, wax, asphaltum and resin. (P. Humann, Elektrotechn. 
Zetts., 1903, xxiv., 1,081.) 


An Anti-Friction Metal.— Rieder has described an 
electrolytic method of making an anti-friction metal, which is 


. suitable for or for dynamo brashes. А mould of plaster of 
Paris is made conduct by coating it with graphite, and then a 


layer of copper is deposited on it in an ordinary copper bath, using 
& copper plate as anode. 
ре, and upon the graphite а seoond film of copper, and so on. 
presence of the graphite amongst the copper is claimed to reduce 
friction. 
Correspondenee.—O wing to pressure upon our space, a 
number of letters have had to be held over until next week. 


ü ——! 


THE CENTRAL STATION ENGINEER. 


Ma. E. N. GREAVvES, construction engineer under the Bradford Cor- 
poration, who ів abont to take up a similar appointment with the 
Council of the City of Birmingham, was on Friday last presented 
by the staff of the Electricity Department with & handsome 
dressing-case and a silver match-box. The presentation took place 
at the generating station, and it was made on behalf of the sub- 
scribers by the engineering superintendent (Mr. Wm. Jones), the 
chair being occupied by Mr. A. 8. Blackman, the City electrical 
engineer and manager. Mr. Blackman said that although he had 
been at Bradford but a short time, Mr. Greaves had won his esteem 
and regard. 
Holybead U.D.C. has appointed Mr. Panzer WILLIAMS, of 
Bangor, as electrical engineer, at an annual salary of £140. There 
were 150 candidates for the pe 

Stoke T.C. has appointed Mr. С. H. THomas as mains foreman. 

Mr. REGINALD W. KLiTZ, of the London Electric Supply Cor- 
poration, has been appointed mains superintendent in the Elec- 
tricity Department of the Wimbledon Urban District Council. He 
will reside at the Electricity Works. 

Mr. 8. E. Brrrron, the burgh electrical engineer at Motherwell, 
has had his salary increased to;£300 by the T.C. 
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On this film a second layer of graphite is 


Mr. T. Tyson, electrical шет to the Great Grimsby Street 
Tramways Co., having resigned hig position with the company, the 
employés presented him with & handsome electro-plated silver toa 
and coffee servico, with suitably inscribed oak tray, as a token of 
respeot. The presentation was made on behalf of the employés by 
Mr. Samuel E. Barnes, A. I. E. E., senior shift engineer of the company's 
power station, | | i 


NEW COMPANIES REGISTERED. | 


.Dulverton Electric Lighting Co., Ltd. (80,071).—This com- 
pany has just been registered with a capital of £8,000 in £1 shares, to adopt 
agreements (1) with G. B. Fisher, and (2) with Messrs. Edwards & Armstrong, 
and to carry on at Dulverton or elsewhere in Somerset, the business of an elec- 
trio lighting company in all its branches. Tho first subscribers are :—J. Moore, 
The Retreat, Dulverton, gentleman, 25 shares; W. B. Woodbury, Dulverton, 
hotel proprietor, 5 shares; J. A. Moyle, Dulverton, hotel proprietor, 25 shares; 
G.B. Fisher, Dulverton, builder, 25 shares; F. W. Wills, 15, Berkeley Square, 
Clifton, Bristol, arckitect, 25 shares; B. Bayley, Fore Street, Dulverton, pro- 
vision merchant, 25 shares; and F. M. Lock, Dulverton, butcher, 50 shares. 
Minimum cash subscription, £1,000, The first directors are B. Bayley, G. B. 
Fisher, F. M. Lock, J. A. Moyle, W. B. Woodbury, J. Moore, and F. W. Wills; 
valification, £25; remuneration, £10 per annum divisible. Registered office, 
igh Street, 'Dulverton, Somerset. | 


Rhodes Electrical Manufacturing Co., Ltd. (80, 157).— This com- 
pany was registered on February 25th, with a capital of £60,000 in £1 shares (2,000 

eferred), to acquire the business of electrical manufacturing engineers 
carried on at Bradford and London as the Rhodes Electrical Manufacturing 
Co., to adopt an agreement with A. L. Rhodes, S. H. Fielder, J. A. Halford, 
and H. H. Hopkins (trading as the Rhodes Electrical Manufacturing Co.) and 
to carry on the business of slectricians, electrical, mechanical and general 
engineers, makers of electric tramoars, motor-cars, carriages, cycles, and 
vehicles, makers of and dealers in electric light cables, telegraph and other 
wire and accessories, dynamos, motors, telephones, bells, electricians, arc and 
other lamps, electric light shire heating and cooking apparatus, india-rubber, 
asbestos, and insulating materials, &c. The first subscribers (each with one 
share) are: — H. Holt, 4, Waldemar Avenue, Ealing, electrical engineer: F. 
Maddocks, Oakfield, Sheridan Road, Merton Park, Surrey, clerk ; T. J. Booth, 
24, Harley Street, Bow, clerk; May W. Vockins, 98, Lavender Sweep, S. W., 
clerk; F. Hertzberg, Ethelburga House, E.C., secretary; Ethel C. Macdonald, 
72, Alexandra Road, Hornsey, N., clerk; and Н. Н. Hopkins. 28, Canterbury 
Road, Brixton, S. W., engineer. No initial publio issue. The number of 
directors is not to be leas than three nor more than seven; the subscribers are 
to appoint the first; qualification, £100; remuneration, £75 each per annum 
and 5 per cent. of the distributed profits, divisible. Registered office, 70, 
Bishopsgate Btreet Within, E.C. . 


Vaughan, Brown & Co., Ltd. (80,142).— This company was 
registered on February 94th, with a capital of £15,000 in £1 shares (8,000 pre 
ference) to acquire the business of electric light, gas, hot water and ventilating 
engineers and art metal workers, now carried on at 298—300, Gorawall Road, 
London, as Vaughan, Brown & Co., to adopt an agreement with T. W. Vaughan 
- and G. C. Vaughan, and to carry on the said business and that of manufacturers 
of, and dealers in, motors, batterics, aro and incandescent lamps, electrolicrs, 
art metal work, chandeliers, gas, oil and electric light fittings, &o. The first 
subscribers (each with 100 preference shares) are:—J. S. Shendar, The Chase, 
Clapham Common, gentleman; H. Marlow, Glenlea,““ Westoliff-on-Sca, 
engineer; A. Balderson, 27, Crofton Park Road, Brookley, accountant ; E. I. P. 
de Laroque, Sussex House, Leadenhall Street, E.C., chemical broker; T. W. 


Vaughan, 298 and 900, Goswell Road, E.C., engineer; E. В. Fergusson, 16, 


Seymour Place, Portman Square, W., mineral agent; J. W. Hvde, 23, Park 
Road, Regent 's Park, N. W., dircotor; and F. S. Guy, Clarence House, Pellatt 
Grove, Wood Green, N. E., engineer. No initial public issue. The number of 
directors is not to be less than two nor more than six; the subsoribers are to 
appoint the first. 


Cleminson Electric Lamp Attachment, Ltd. (80,145).—This 
company was registered on February 25th, with a capital of £2,500 in £1 shares, 
to adopt an sgreement with N. Cleminson, and to carry on the business of 
electric light engineers, electricians, contractors, architects, ironmongers, 
manufacturers of, agents for and dealers in electrical, telegraph, telephone and 
traction supplies and appliances, manufacturers of switchboards, switches, 
cables, wires and electrical plant, instruments and appliances, &c. The first 
subscribers (each with one share) are:—D. E. Anderson Restenneth, W. 
Didsbury, merchant; J. Allan, 55, Northern Grove, West Didsbury, technical 
chemist; F. W. Saberton, 10, Stockport Road, Manchester, surgeon; F. V. 
Smethurst, 8, King Street, Manchester, tailor; W. M, Jaffrey " Newstead," 
Wilmslow, bank manager; N. Cleminson, 53, Cheetham Street, Lower 
Broughton, agent; and F. K. Macmorran, Hopefield, Victoria Park, Man- 
chester, bank manager. No initial public issue. The number of directors is 
not to be less than two nor more than five; the first are J. Allan, D. E. Anderson 
and F. K. Macmorran ; qualification, 25 ordinary shares ; remuneration, £100 per 
annum divisible. Registered office, 19 and 20, York Chambers, 27, Brazennose 


Street, Manchester. | 
Fulham Electrie Joinery Works, Ltd. (80,148).— This com- 
th, with a capital of £2,000 in £1 shares, to 


pany was registered on February 
carry on the business of joinery mannfacturers, timber merchants, builders, 
contractors, 40. The first subscribers are:—E. A. Gale, 40, Clarendon Road, 
Putney, З W., builder, 198 shares ; F. Bastable, 8, Disraeli Road, Putney, S. W., 
builder, 199 shares: A. J. Easton, 27, Fulham Palace Road, 8.W., builder, 199 
shares; A. B. de Vinny, 48, Waldemar Avenue, Fulham, S. W., clerk, 1 share; 
Mrs. W. 8. B. Gale, 40, Clarendon Road, Putney, S. W., 1 share; T. D. 
Chandler, 18, Fish Street Hill, E. C., timber merchant, 1 share; and J. P. Burr, 
27, Richford Street, Hammersmith, W., traveller, 1 share. No initial public 
issue. The number of directors is not to be less than two nor more than five; 
the first are G. A. Gale, F. Bastable and A. J. Easton; ансап; #100; 
remuneration as fixed by the company. Registered office, 654, Fulham Road, 


Applegarth & Ostlere, Ltd. (80,055).—This company was 
registered on February 16th, with a capital of £4,000in £1 shares, to acquire 
the business carried on in the City of London as R. Applegarth " and the 
% Simplex Appliance васса to adopt ар agreement between Б. Applegarth 
of the one part, and А. Ostlere (for this company) of the other part, and to 
carry on the business of submarine. mechanical and electrical engineers, 
manufacturers and patentees of and dealers in smoke-preventing appliances, 
diving apparatus and other articles. The first subscribers (each with 
one share) sre:—R. Applegarth, 11, Queen Victoria Street, E. C., engineer; 
A. Ostlere, 14, Queen Victoria Street, E.C., engineer; G. T. Harrap, 5, 
Budge Row, E. C., oonsulting engineer; M. Belsham, 52, Queen Victoria 
Street. E.C., engineer; J. T. Corbin, 62, Queen Victoria Street, E.C., engineer; 
J. C; Keeney, 1, Falmouth Road, g. E., engineer; and T. Baillie, 49, Barrington 
Road, Brixton, B. W., engineer. No initial public issue. The first directors are 
R. Applegarth and A. Ostlere (both permanent) Registered office, 11, Queen 
Victoria Btreet, E.C. 


Tramways Extension Syndicate, Ltd. (80,128).—This com- 
pany was registered on February 23rd, with а capital of £5,000 in £1 shares, to 
acquire or construct and work (by electricity, steam, horse or power) tramways, 
railways, xc. The first subscribers (each with one share) are:--J. W. Hain, 
Inganess, Chingford, secretary; W. Goldie, 29-30, Broad Street Avenue, E.C., 
secretary; С. F. Lupson, 272, Upland Road, S.E., assistant registrar; S. E. 
Nettleton, 24, Earlham Grove, Forest Gate, E., accountant; W. В. Wingate, 
105, St. Paul's Road, Kennington, S. E., secretary; C. Е. Bell, 9, Edith Road, 
Selhurst,8.E., accountant; and C. В. Matz, 29, Broad S:reet Avenue, E. C., 
Pris ied No initial publio issue, Tha subsoribera are to appoiat the ficst 

ireotors. | Р 
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Rhodes Electrical (Parent) Sy dicate, Ltd. (80,158).— 
This company was registered on February 25th, with a capital of £5,000, in 4,925 
shares of £1 each, and 1,500 deferred shares of 18. each, to carry on the business 
of electricians, electrico and general engineers, electric tram car and motor car 
manufacturers, manufacturers of electrical cables, wires, accessories, and fit- 
tings, &o. The first subscribers (each with one share) are :—H. Holt, 4, Walde- 
mar Avenue, Ealing, electrical engineer; F. Maddocks, Oakfields, Sheridan 
Road, Merton Park, Surrey, clerk; T.J. Booth, 24, Harley Street, Bow, clerk ; 
May W. Vockins, 28, Lavender Sweep, S. W., clerk; F. Hertzberg, Ethelburga 
House, E.C., вест, ота C. MoDonaldq, 7v, Alexandra Road, Hornsey, N., 
clerk; and Hilda M. n, 87, Chetwynd Road, N.W., clerk. No initial] public 
issue. The subscribers are to appoint the first directors; qualification, except 
first directors, £50. Registered office, 70, Bishopsgate Street Within, Е.С. 


~ 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Derbyshire and Nottinghamshire Electric Power Syndicate, 
Ltd. (69,618).—A 5 per cent. debenture, dated January 20th, 1904, to secure 
£15,000, has been registered. Property charged (as a floating security): The 
company's undertaking and property, present and future, including uncalled 
capital. Holders: Nottingham and Nottinghamshire Banking Co., Ltd., Thur- 
land Street, Nottingham. This debenture is in substitution for a security dated 
March 19th, 1902, given to same holders, and covering £9,000 and interest. 


Adams-Randall Telephone Patents Co., Ltd. (61,457).— 
Issue, on February 5th, of a £50 debenture, part of series created April 22nd, 
1899, to secure £10,000, charged on the compen ‘a patents, patent rights and 
leasehold premises. Trustees: D. Davies, 5—7, Finsbury Pavement, Е.С. 
Previously issued of same series: £9,950. | 


Julius Sax & Co., Ltd., (63,371).—Issue, on February 11th, 
of £1,200 debentures, part of series created January 30th, 1904, to secure 
£1,600, charged on the undertaking and property, present and future. No 
trustees. No previous issue of same series. 


Porous Accumulator Co., Ltd. (57,526).—This company’s ` 


annual return was filed on December 31st, when the entire capital of £3,000 in 

£1 shares had been taken up. £1 pershare has been called up and paid on 

"rd ears) and 1,993 are considered as fully paid. Mortgages and charges: 
t ° r 


Nernst Electric Light Co., Ltd. (60,807).—This company’s 
annual return was filed on January 28th, when 139,480 preference and 180,000 
ordinary shares had been taken up out of & nominal capital of £820,000 in 
140,000 preference and 180,000 ordinary shares of £1 each. £1 per share has 
been ed up on 114,480 shares, resulting in the receipt of £114,480, in addi- 
tion to £238 16s. paid on 520 forfeited shares. Mortgages and charges: Nil. 


Roundhay and District Electric Lighting Co., Ltd. (66,293). 
—This company’s annual return was filed on January 6th, when 777 shares had 
been taken up out of a nominal capital of £20,000 in £10 shares. £7 per share 
has been called up, resulting in the receipt of £5,274. £165 remains in arrears, 
Mortgages and charges: Nil. $ 


Sunbeam Lamp Co., Ltd. (25,498).—Issue, on February 12th 
of £8,200 debentures, part of series created January 28th, 1904, to secure 
£10,000, charged on the company’s undertaking and property, present and 
future, except uncalled capital. No trustees. No previous issue of samo 
series. 


National Electric Engineering Co., Ltd. (41,619).— This 
company's annual return was filed on December 81st, when 2,659 shares had 
. been taken up out of a nominal capital of £5,000 in EI shares. 41 per share 
has been called up and paid on 654 shares, and 2,005 are considered as fully 
paid. Mortgages and charges: Nil. 


Pyke, Harris & Co., Ltd. (37,947).— This company's annual 
return was filed on January 14th, when 1,218 '* A" and 1,440 “B” shares had 
been taken up out of a nominal capital of £80,000 in 1,400 A" and 4,000 “B” 
shares of #5 each. 45 per share has been called up on the “A” shares, result- 
ing in the receipt of £6,090. £7,200 is considered as paid on the B" shares. 
Mortgages and charges: Nil. 


British Electric Light Wiring Co., Ltd. (58,013).— This 
company's annual return was filed on December 24th, when 156 shares had been 
taken up out of a nominal capital of £10,000 in £1 shares. 10s. per share has 
been called up on 7, and £1 per share on 149 shares, resulting in the receipt of 
£152 10s. No mortgages or charges. 


Eleetrie Sign and General Advertising Co., Ltd. (45,610). 
—This company's annual return was filed on January 21st, when 2.000 shares 
had been taken up out of a nominal capital of £5,000 in £1 shares. £1 per 
share has been called up and paid on 1,000, and the remaining 1,000 shares are 
considered as fully paid. No mortgagesor charges. 


Great Western Electric Light and Power Co., Ltd. 
(41,455). —Тһів company's annual return was tiled on December 30th, when 7 
shares had been takon up out of a nominal capital of £1,000 in £10 shares, No 
calls have been made. No mortgages or charges. 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns for the second 

Ilford 12 months’ working of the Ilford electrical 

Municipal undertaking. During the year а traction 

Electrical supply was inaugurated, but owing to its only 

Supply. covering a small portion of the year, it had no 

appreciable cffect on the results. The year's 

working produced а gross profit of £5,341, and after meeting 

financial charges, covering the previous year's deficit and pro- 
viding for bad debts, a small deficit was carried forward. 

The charges аге :—For private lighting on the maximum demand 
system, 8d. and 2d., or a flat rate of 5d. per B. T. U.; power 7d. and 
ld. per unit, maximum demand, or flat rate of 3d. to 124. per unit. 
The borough electrical engineer is Mr. A. H. Shaw. 


GzNxBAL STATEMENT. 
|. For year ending March 8lst— 1903. 1902, 
Total capital exp endet 8 E75, 298 £57,555 
Number of units sold— 
Private supply ... T © e. 411,643 156,484 
Public lighting ... Ess jus bs 337,932 246,660 
Traction TIT TT) eee ove eve 22,613 = 
Total number of units sold ... T . 772,188 403,144 


Equivalent No. of 8-c.P. lamps connected 47,640 25,900 
Number of public lamp aes - 44 aro 44 arc 
4 807 1пс. 600 inc. 
Maximum load in x. s aes 805 343 
Revenue account— 
Gross revenue. m T .. £12,068 £5,517 
s expenditure... - vs £6,727 £4,104 
97 profit | sor 606 T LIT NE £5,941 £1,413 
Average price obtained — 
Private lighting са x $52 4'56d. 4:654. 
Public lighting $5 СУ i» 2 62d. 2:52d. 
Traction е э» е is 2:23d. — 


REvENvE Account FOR YEAR Емріха Marca 3197, 1903. 


Gross revenue  ... ses T" .. £12,068 = 3°76d. per unit. 
Works and distribution costs (inc. pub. Itg.) £4,921 = 1'583d.  ,, 
Total works costs ... ee wae .. £6,727 = 209d. ,„ 


PROFIT BTATEMENT. 


Interest on loans, &c. Say is oss .. 42,901 
Binking fund ... EM а T de .. © 1,605 
To bad debts ... is e T T “ч 150 
To last year's deficit ... $i з eee 8 
To balance carried forward ... aii T ..  -—126 


= 
m» 
já 
r 


ў Gross profit 06 eve eee | eee £5,341 d 


Tue Walsall undertaking has shown signs of 
Walsall substantial improvement during the past year. 
Municipal The output, with the help of a traction supply, 
Electrical has increased -by 40 per cent. Works coste 
Supply. are reduced by id. per unit, and the gross 
profit was sufficient to meet financial charges 
and the deficit of 1902, leaving a balance in hand of £70. 
The prices for energy were :—Private lighting, 6d. and 2d. 
power 244. and id., on the maximum demand system with dis- 
counts; public arc lamps £21 10s. perannum. The city electrical 
engineer is Mr. A. Wyllie. 
GENERAL STATEMENT. 


For year ending Dec. Blst— 1908. 1902. 
Total capital expended е vee vee £78,572 £56,541 
Number of units sold— 
Private supply (and traction, 1903) ... 593,121 415,076 
Public lighting ... 888 T" .. 29,708 209, 280 
Total number of units sold id .. 622,829 444,356 
Equivalent No. of 8-0. . lamps connected 34,535 29,938 
Number of public lamps ves vee 19 19 
Maximum load in xw. вый T n 521 442 
Revenue account — 
Gross revenue ... ган i „% £8,984 £6,830 
» expenditure * оен * £5,498 44, 410 
„ profit P „ o Ga .. £2,886 £2,420 
Average price obtained per unit— 
Private lighting js vee iss 3°93d. 3:514. 
Public lighting ... ees eee .. . 400d, 4'00d. 
Traction ... к isl ss — 1:92d. — 


REVENUE ACCOUNT ғов YEAR ENDING Dec., 1903. 


Gross revenue € oe .. £8,384 = 3°22d. per unit. 
Works and distribution coste (inc. pub.ltg.) £4,285 = 1:650. 


Total works costs wae, £5,498 = 2124 " 
PROFIT STgTEMENT. 

Interest on loans ... sisi ues ed .. £1,458 

Binking fund ... T o T és *. 1,114 

To debit balance brought forward from 1902  ... 244 

To balance carried forward ... "S vs T 70 


Gross profit .. £2,886 


CITY NOTES. 


Blackheath and Greenwich District Electric 
Light Co. 


Вів J. A. WirLox, M. P., presided at the annual meeting held on 
Friday last at Winchester House. In moving the adoption oft the 
report (ELECTRICAL Review, Feb. 19, 1904), he addressed the 
shareholders at considerable length, there being several matters 
calling for detailed explanation, particularly the proposed purchase 
of the Crystal Palace undertaking. He said that the company was 
making steady and continuous progress. The number of lamps con- 
nected during the year was the largest they had had, namely, 
15,624, bringing up the total to 60,540 lamps. Since the end of the 
year the progress had continued unchecked ; indeed, the ratio of new 
business was better than atthe corresponding datelast year. In the 
four years tbat the company had been at work the gross profite had 
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been £144, £2,150, 87,355, and £11,041. To meet the constantly 
developíng progress of the business, it had been necessary to incur 
additional capital expenditure, and although this new capital had 
been raised under somewhat onerous conditions, it had not crippled 
the resources of the company. All the extra expenditure incurred 
had yielded a profitable return. After meeting all charges, there 
was a net profit in 1902 of £2,909. For 1903 the clear surplus had 
risen to £8,001. The board had commenced a substantial deprecia- 
tion fund. Last year they set aside £1,000 for depreciation ; this 
year they had increased the amount to £1,250, and they had 
also written off £1,185 from preliminary expenses. After 
making liberal, and perhaps rather conservative, provisions, and 
after providing for debenture and preference interest, they had a 
clear surplus of £5,219. The question the directors had to consider 
was what they should do with it. The first prompting was to dis- 
tribute it among the shareholders as dividend. ey might have 
declared a dividend of 3 or 4 per cent. for the year, and, being large 
shareholders, their natural bias was in this direction, but upon full 
consideration they had come to the conclusion that in the per- 
manent interests of the company it would not be judicious to pay a 
dividend this year, The exercise of a little more patience and for- 
bearance would operate to the ultimate prosperity of the business, 
and place it on a more assured basis of soundness and stability. 
They had taken counsel with men of great experience in financial 
and electrical affaire, and their recommendation was emphatic that 
at present the company should keep its available resources well in 
hand. At present the money market was in а very disturbed state, 
and as the company was under the necessity of raising additional 
capital, those experta had said that the facilities for raising the new 
capital would be greatly improved by husbanding the resources for 
the present. The declaration of a dividend was postponed for, he 
hoped, ioniy а short time longer. Even if they did 
not get an immediate dividend, they consolidated the 
position of the company and improved the value of 
the shares. The company promoted a Bill in the last 
Session of Parliament to acquire the Lewisham and Penge under- 
takings, and to purchase the undertaking of the Crystal Palace 
Electric Light Co. That Bill received the approval of the local 
authorities, and was passed by Parliament. The Lewisham and 
Penge districts could be worked economically and efficiently by 
this company. The transfer took place on September 30th last, but 
before all the legal formalities were completed the work of supply- 
ing Lewisham was commenced. A profit of £1,185 was realised on 
the work done for the Lewisham Co., bat as this was an exceptional 
item of income, it was not brought into the revenue account, but 
was applied in reduction of preliminary expenses. A considerable 
network of mains had already been laid down in Lewisham, and 
the results were eminently satisfactory. There was a large and 
growing demand for current, and Lewisham promised to be a lucra- 
tive field of operations, because it could be supplied without addi- 
tional expenditure on generating plant. They had been at work in 
Lewisham for only а short time, but the resulte fully confirmed the 
anticipation of the board that it would yield a profitable return. 
They bad not yet begun operations in Penge. In regard to the 
Crystal Palace Co., the Bill received the Royal Assent on August 
1lth, and Parliament having sanctioned the arrangement, it 
became possible to enter into negotiations for the acquisition of the 
undertaking. There were special reasons why it was desirable that 
the Orystal Palace Co.’s undertaking should be acquired by this 
company, because it could be worked advantageously and profit- 
ably, and also because it conld be unified into this company’s 
systero. In fact, it was the natural complement of their whole 
scheme, and dovetailed into it most conveniently. The Crystal 
Palace area formed a connecting link between the separate areas of 
supply authorised by the Lewisham and Penge Orders. The 
managing director was satisfied that the undertaking could be 
worked economically in conjanction with the present system. Pro- 
tracted negotiations ensued, with the result that a provisional 
agreement had been entered into for the purchase of the whole 
undertaking of the Crystal Palace Co., including generating stations, 
mains, &c., for the sum of £67,500, payable in instalments. The 
total expenditure on capital account, as shown in the last 
report of the Crystal Palace Oo. to December 31st, 1903, was 
£121,408, зо. that this company would buy the concern 
for little more than half the original cost. Tho local 
authorities and the Board of Trade have approved of the 
change of system from direct to alternating current. The sanction 
of the Board of Trade had to be given to the proposed purchase, but 
no difficulty was likely to arise on that score, as the Board of Trade 
had already approved in an informal way. The directors recom- 
mended the proprietors of the Blackheath Co. to ratify the pro- 

isional agreement. The business, even under present conditions, 
would yield а fair return on the reduced capital, and the economies 
and developments which might be effected were calculated to 
increase that return, and give the Blackheath Co. an immediate 
profit. The purcbase will not be & drag on the resources of the 
Blackheath Co. As the instalments of payment fell due, the 
growing revenue would cover the new obligations, and the ultimate 
result would be an assured profit. The company’s area of supply 
would be greatly enlarged and consolidated, and they would have 
one of the largest and most hopeful districts in London. The two 
generating stations were very oonveniently located for the service 
of the district—one at each margin. Regarding the financial 
situation, means must be provided to meet the present and pro- 
spective requirements of the company. As the proprietors were 
aware, there had been isaued £100,000 mortgage debenture stock, 
the holders of which had a right in 1905 to convert into preference 


shares. The directors proposed to ask the debenture holders to 


agree to а modification of their rights, either by converting 
their present stock into preference shares at once, or by 
necepting an equivalent amount in a new debenture issue, at 44 


per cent. per annum, without any future right to convert into prefer · 
ence shares. If the debenture shareholders agreed to this proposal, 
the position of the company would be greatly simplified. It would 
not augment the amount of the 7 per cent. preference stock already 
authoriaed, which was only issued under the pressüre of extreme 
necessity. It would also clear the ground for the issue of a new 
debenture stock in lieu of the existing stock, which would not carry 
with it any privilege to convert into preference or ordinary shares. 
Of course, the scheme depended on the acquiescence of the deben- 
ture-holders ; notbing could be done without their consent; but the 
directors thought that fair and reasonable terms could be arranged. 
At present it was impossible to say what terms might be finally 
settled. The directors asked, by special resolution, to entrust them 
with power to negotiate with the debenture holders, and to arrange 
such terms of settlement as might be found practicable. 

Mr. H. Sr. Јони WisxwortH seconded the adoption of the 
report, which, after a few remarks had been offered by shareholders, 
was carried unanimously. The retiring directors and auditors 
were re-elected, and а vote of thanks was accorded to Mr. Bowden, 
the managing director, and the other directors. 

The extraordinary general meeting was then held. 

The OzHAIBMAN moved the following resolution :— 

(1) That the agreements made the 26th day of September, 1908, and the 15th 
day of December, 1909 (subject to such further modiflcation, if any, as the 
directors may deem expedient or find necessary), between the Crystal Palace 
District Electric Supply Co., Ltd., of the first part, Gordon Blennerhassett 
Voules & John Irving Courtenay cf the second part, the Electric Constraction 
Co., Ltd., of the third part, and the company of the fourth part, relating to the 
purchase by the company of the whole 8 rns and assets of the said 
CIS Palace District Electric Supply Co., Ltd., be and are hereby con- 

med. 

This was seconded by Mr. BowpEN, who explained that, in 
changing over from one system to the other, it was proposed to use 
the Crystal Palace station as a peak station only. The purchase 
price was £68,000, and they estimated that the capital ontlay to put 
the system over would be about £30,000. "The gross revenue of the 
Crystal Palace Co. for 1903 was £9,001, and the net revenue £2,129. 
He estimated that immediately the change-over was effected the 
gross revenue would be largely increased and the costs considerably 
reduced, as they would be able to dispense wjth the working shifts 
during the daytime and during the evening after the third shift. 
They estimated the revenue at £10,000, and he thought that they 
ought to be able to reduce the costs very shortly to £5,000, and even 
less, leaving & balance of £5,000. Supply would, of course, be two- 
phase 3,000 volts, reduced to 200 and 100 volts on the low-tension 
network. 

The resolution was carried unanimously. 

The CHAIBMAN then moved :— 

(2) That the directors may from time to time accelerate, extend, postpone or 
vary the option of the debenture stockholders of the company to exchange 
their debenture stock for preference shares of the company on such terms and 
in such manner as they may determine, or may give or provide out of the funds 
of the company such consideration for the release or surrender of such option 
as they may deem expedient, and arrange with the debenture stockholders. 

After explaining the proposal at some length, it was seconded by 
Mr. WINKWOBTH. 

A SHAREHOLDER asked whether they were going to leave the 
ordinary and preference capital exactly as now, and the reply was 
in the affirmative. The new debentures would be quite sufficient 
to meet the purchase and extensions expenditure. Those who took 
the new debentures would get а bonus in the form of a premium for 
extinguishing their existing right to convert. It would be an option 
in stock, not in cash. 

The resolution was carried. 


Blackpoel and Fleetweod Tramways Co. 


. Тнїв company’s half-yearly meeting was held last week in Man- 


chester. 

Mr. GEorGE RicuanpsoN, who presided, reported that for the 
half-year ending December 31st, 1903, there was a balance of profit, 
after providing for debenture interest, of £10,677 10s. 8d. А 
dividend at the rate of 9 per cent. wasrecommended. This absorbed 
£6,750, and it was decided to appropriate £1,500 to depreciation 


account, and £500 to general reserve, leaving a balance of £1,927. 


10a, 8d. to be carried forward. During the half-year the company 
has carried 1,469,964 passengers, and the gross receipts from all 
sources amounted to £21,404 8s. 5d. The report was unanimously 
adopted, and the retiring directors,  Messrs. Richardson and 
Prestwich, were re-elected. 


Northwich Electric Supply Co. 


Тнв annual meeting was held at the offices, Northwich, on 


Wednesday last week. Mr. J. A. Влсив, who presided, in moving 
the adoption of the report, said that the company was to be con- 
gratulated on the present condition ef its property. The number of 
consumers and the number of units consumed had increased, 
while the working expenses per unit had decreased. The 
policy of supplying power at a low figure had been amply 
justified, as the increase from that source had been more than double 
the increase in working expenses, so far as generation expenses were 
concerned. The directors did not fear any competition in the 
district, as the price charged was probably lower than any new com- 
pany would be able to charge—at any rate, for some years, During 
the year а second cable had been connected across the river at 
Navigation Bridge, and coupled up to the Leftwich main. At the 
present price, tnere were very few, if any, trades in the town which 
would not fiud it pay to throw out their old engines and boilers, 
and put down electric motors. 

The report was adopted, and a dividend of 3 per cent. was 
declared, | m | 
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The Mackay Cable Companies. 


A RzuTEB dispatch from New York says that Mr. Clarence Н. 
Mackay, president of the Commercial Cable Co., has addressed а 
circular letter to the stockholders of tbat company, inviting the 
deposit of their stock for exchange for shares in a trusteeship, 
created under the laws of Massachusetts, under the name of The 
Mackay Companies.” The capitalisation of the Commercial Cable 
Co., which also owns the Postal Telegraph Cable Co., is $15,000,000 
(£3,000,000), upon which 8 per cent. dividends are paid. The 
" Mackay Companies” has authorised for exchange for this stock, 
$30,000,000 (£6,000,000) value of its own 4 per cent. cumulative 
preferred shares, and a like amount of common shares, £0 that each 
stockholder in the Commercial Cable Co. will receive for his 
holdings 200 per cent. of that holding in the preferred, and 200 per 
cent. in the common shares of the new ooncern. The “ Mackay 
Companies” is an investment trust designed by Mr. Mackay to 


perpetuate the name of his father, to provide for the development of 


the companies which he founded, «nd ito safeguard, upon an even 
basis with his own, the interests of those who have invested capital in 
the enterprises with which John W. Mackay was most conspicuously 
identified. The plan is practically an accomplished fact. ; 


Cambridge Electric Supply Co. 


Мв. D. Monsey presided at the annual meeting of this company | 


of 24th ult. 

In moving the adoption of the report (see ELROTRIOAT. REvIEW, 
February 19th) the CHAIRMAN said that the money used upon the 
extensions during the year was raised by an overdraft at the bank, 
for which on £10,000 they paid 4 per cent., and beyond that sum at 
43 per cent. The directors now proposed to call up £1 a share, and 
so raise £9,400 to help pay off what was thus owing. They would 
also issue £30,000 44 per cent. debentures, of which only £15,000 
might be called up during the year. They had spent something 
like £1,100 or £1,200 upon coal; that was a very satisfactory item, 
because, although the company had supplied some 40,000 units more 
during the past year, the coal consumption had been very little 
more than 16 was during the previous year. They had made 
arrangements to place £1,500 out of the profits of the year to 


depreciation. The chairman made reference to an item which he 


stated was interest on workmen’s deferred pay. He explained that 
the directors liked to encourage workmen to make provision for the 
future, and accordingly the company took care of some of their 
weekly earnings, upon which the men were paid 5 per cent. With 
reference to a reduction in the price of current, the directors had 
come toa decision that at the summer quarter the consumers who 
now paid 7d. per unit should bave the price reduced to 6d. He 
thought they could do this, and at the same time see their way 
clear to maintain their dividend. 

The report was adopted. | 
. Dr. LATHAM moved that а dividend at the rate of 7 per cerít. be 
paid for the year. This was agreed to. 

Mr. Swrvton alluded to the subject of the electrification of the 
Cambridge tramways. He mentioned that a proposal to el 
them was made a few years ago, when the British Electric Traction 
Co. made arrangements for taking over the horse tramways for the 
purpose of running them by electricity. At that time the 
Cambridge Electric Supply Oo. made an agreement with the British 
Electric Traction Co. to supply all the electricity. Buch an arrange- 
ment was advisable from the point of view of the Cambridge 
Electric Co., as the income to be derived throngh it would 
probably amount to £2,000 a year. That was all some years ago, 
and the British Electric Traction Co. were apparently doing nothing 
in the matter. The directors had thought well to take over from 
them on behalf of the company the agreement that the British 
Electric Traction Co. had entered into with the Cambridge Tram- 
ways Oo., with a view to pushing matters on a little faster. He was 
not able to say any more at present, because that was as far as the 
matter had gone. | 

The remuneration of the directors was increased from 200 to 300 
guineas. 


Neweastle-upon-Tyne Electric Supply Co. 


Tux annual meeting was held at Newcastle, on 25th ult., Dr. J. T. 
Mers presiding. In moving the adoption of the report, which was 
abstracted in our last issue, he said that the operations of the com- 
pany had been considerably increased. The unitssold amounted to 
9,033,625, as against 5, 587,500, showing an increase of 3,496,125. 
There was a considerable difference in the way these units were 
sold and distributed to consumers. In the year before, more than 
half the units were sold wholesale. Last year they took over the 
business of Walker and Wallsend Gas Co., and became not only 
Bellers but also distributors of these units. Tney had also to bear 
the cost of distribution as well as manufacturing. This was con- 
siderable. This difference of proportion between wholesale units 
and unite distributed by them had had the effect of putting up the 
cost per unit delivered, but if they rectified the figures and added on 
the rentals the price came out really the same аз the year before. 
The gross profit of the company for the year was £42,567, against 
£26,522 the year before. In former years they had to report con- 
siderable increase in the length of cables and wires. This year he 
had to report a very small addition to that. This was significant. 
The reason of the small increase was that they had now entered 
into a different stage of their business. Whereas two years 


before they had very much increased, last year they had 
increased very little, but they had begun really to do more profitable 
work, that was, to fill up the line, and get as many customers as 
they could. The company had now acquired an interest in the 
Priestman Power Co., Ltd. The reason why they had joined hands 
with this company was this. At first, the company limited its 
operations to Newcastle, but had not lost sight of the 
fact that this company wanted to extend its operations over 
Northumberland and Durham. The fact that а consider- 
able source of power existed in the form of waste heat of 
gases at these coke-ovens gave an opportunity for considering the 
propriety of utilising these for electric purposes; and the owners of 
the Priestman Co., being shareholders, an, understanding ‘was come 
to to join hands, they giving heat and gas, and the company, on 
the other hand supplying electrical knowledge, connections, and 
facilities in order to utilise these. They would all be aware that 
the Oorporation of Newcastle had brought ina Bill for the extension 
of their tramways in the districts outside the borough. These 
districte, or some of them, were in the area of this company, in 
which the company hsd a kind of monopoly for the supply of elec- 
tricity. They would also remember that the company were not able 
to maintain what they considered their rights with the Corporation 
when the Corporation started their tramways. The company then 
thought they had a right to supply electricity for all purposes 
within the borough, but as tramways were not mentioned, and as 
nobody thought then of working tramways by electricity, it was 
decided the Corporation had the right, in spite of this company’s pro- 
visional order, to supply from their own power house, and the supply 
of power was taken away from the company. If the Corporation 
got this Bill for extending their tramways into the areas in which 
the company had these rights they would be in a similar position 
again. Therefore, in order to guard their rights and protect them, 
the 15 had thought it necessary to lodge a petition against 
this я 

The report was adopted. 

Dividend of 5 per cent. on the preference, and 8 per cent. on 
the ordinary shares, were declared. 


Brompton and Kensington Electricity Supply Co. 


Тнк annual report for 1903 says that the revenue account shows а 
credit balance of £29,234, which, with the balance of £889 brought 
forward, and £335 balance of interest received, makes & total of 
£30,458. After deducting £2,424 for interim dividend on the 7 per 
cent. cumulative preferenoe shares, and £5,351 11s. 104. interim 
dividend at the rate of 9 per cent. per annum for the half-year to 
June 30th on the ordinary shares, the directors recommend that the 
sum remaining—viz., £22,152— be dealt with as follows:— 


To credit of depreciation account ee ee- eet o... £7,600 
To payment of dividend on the preference shares for. half-year 

ended December 81389 T T ss T si as 2,808 
To payment of dividend on the ordinary shares for half-year 

ended December 81st at the rate of 11 per cent. per annum, 

making 10 per cent. for the year .. oe ae is .. 1,858 
To directors’ additional remuneration ive e 807 


Leaving, to be carried forward, & balance of l e - ei 4,179 | 
Total .. .. £22,153 


In view of the large sums, amounting to upwards of £10,000 
which the board has in the past waived out of its ordinary fees, and 
of the fact that the shareholders are now receiving & substantial 
revenue from the undertaking, the directors feel that the proposed 
additional directors' remuneration will meet with approval. 


The following table shows the progress of the company's business 


during the past four years :— 
Equivalent 
of 85-watt Increase 
(8-c.P.)  in85-watt No. of Е 
lamps (8-c.».) customers Gross Expendi- Net 
Year. connected, lamps. connected. receipts. ture, receipts. 
1900 108, 978 13,675 2,396 £36,125 4 6 £14,801 0 10 £21,824 8 7 
1901 121,912 12,284 2,650 41,164 4 6 16,905 2 8 2,249 110 
1902 187,826 16,114 2,979 45,655 2 7 19,086 4 8 2,618 17 11 
7 21,089 0 6 29,223 19 1 


London Electric Supply Corporation. 


Tux directors’ report for the year 1903 shows that the profit on the 
working for the year is £36,178, to which bas to be added interest 
on deposit and amount brought forward, £1,576, making a total of 
£37,754. Out of this the interest to December 31st, viz., £14,816 
has been paid, leaving a balance of £22,938. i 
The board propose to deal with this amount as follows: 


Dividend of 6 per cent. (or бв. per share! on the preference 
shares for the year, of which an interim dividend of 3s. per 


share was paid on September lst .. à s sa .. £14,952 

To reserve account .. “з ox 25 ane iux T. es 6,000 
To carry forward ee ee ee ee Фе ee ee ье 1,986 
£22,9:38 


The supply of current has been efficiently maintained during the year, and the 
oost of production still further reduced. The number of lamps has been 
increased during the year by 9 per oent., or the equivalent of 17,577 lamps of 
8 с.г, Thecapital expenditure for the year was £36,199, necessitated by the 
expansion of the company's lighting business, and the contract with the London 
County Council to supply power to their tramways in South London. This 
power supply commenced on January 17th, and is tending, as expected, to 
reduce the average cost of generation. The company is now approaching the 
limits of the capital powers created in 15535. The directors recommend the 
creation of 20,000 more preference shares, and а resolution will be proposed at 
the meeting to that effect. The plant and macbinery have been maintained 
out of revenue, and are iD eflicient condition. Sir William Pollitt and Mr 
Robert D, Norton have been elected additional directors on the board, . 
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City of London Electric Lighting Co. 


Тнв directors’ report for the year shows that the expenditure on 
capital account amounted to £81,030. 


The total revenue for the year, £242,102, including interest on deposits, 


investments, &c., £784, was .. — .. os ee «+ ve oo £242,886 
From which must be deducted the following items :— 
Expenses of generation and distribution ee ee T £55,699 
Repairs and maintenance of buildings, machinery, 
plant, mains and other works P. es «s ёв 15,948 
Rent, rates, taxes, general and special charges. a 86,888 
£108,485 
Interest transferred to debenture stock premium redemp- 
tion fund .. ТА ae ša © T Rx a6 1,192 
Staff superannnhation fand., .. .« «se «8 — .. 289 — 
109,966 
Leaving .. 29 a £132,920 
Balance brought forward from 1902 zs a - 42,619 
Making в total available revenue of .. £155,539 
Ot uer sum the following amounts have been diatributed or provide 
or:— 
(a) Interest on first and second debenture stock for year 
ended December 3186, 1908 ate ex s vá £81,820 
(b) Transfer to reserve account .. EN > ө» T , 
as for leasehold redemption .. à e» - 500 
77,325 


Leaving for dividends on preference and ordinary shares and for 
“carry forward ” to 1904 ә V Vs we .. £78,914 


The directors now recommend that the following dividends for 
the year ended December 31st, 1903, be declared:—  - 


PREFERENCR SHAKES Nos. 1 to 40,000.—12s, per share (6 per cent. for 


the year). Of this sum 6s. per share was paid on July 15th £11,350 
leaving 68. per share for present distribution. ; 

OkDINARY SHAKER.- -10в. per share (5 per cent. for the year). Of this ; 
sum 54. per share was paid on July 15th .. " - ss s 16,698 
leaving 58. per share for present distribution. 

Dividends on account already distributed .. ©» .. .. £28,048 

To be distributed &s above— 

(«) 65. per share on 40,000 preference shares, less tax £11,450 
(^) 5s. per share on 70,595 ordinary shares, less tax 16,840 
— 28, 290 
Total dividends for year .. é% oe 955 è .. £656,333 
Carried forward to 1904 ск îs x ox as T А 21.882 
478,215 
\ Warrants forthe alance ої dividends will be posted on March 9th. 
PRivATE Burery: AVERAGE Pricks Par UNIT OBTAINED. 
1897. 1898. 1899. 1900. 1901. 1902. 1903. 
7:804. 6:224. 5:164d. 4°09d. 4°54d. 4044. 8-724. 


The following comparative statements show the position of the 
company as it was at the end of 1896 and at subsequent periods 


PRIVATE SUPPLY: NUMBER OF CUSTOMERS AND LAMPS CONNECTED. 


December Slst .. | 1996. | 1897. | 1898, | 1899. | 1900. | 1901. | 1902. | 1903. 
Number of customers P 
5,803! 6,829; 7,414 8,798| 9,8860 10,618. 10,988) 11,197 


being supplied 
Number (equivalent) 
ot CR lamps con- 247, 785 296, 012 eee 511,118/549,17t (574,18 540,685 
nected. 


On February 10th, 1904, there were 700, 766 8-c P. lamps (equiva- 
lent) applied for, oat of which 661,195 were connected, апа the 
customers numbered 11,255. | 

Tbe B.O.T. units sold during the year 1903, exclüding public 
supply, were 13,596,075, ав compared with 12,988,615 in 1902, and 
11,526,951 in 1901. Du 

STATEMENT OF INCOME AR SHOWN IN THE AUDITED STATEMENTS OF ACCOUNTS 
ISSUED BY THE COMPANY, 


[———————————————————— gate аео 4 


1901. | 


Year ended Dec. 8184 1806. | 1897. . 1898. | 1899. 1900. 1902. 1903. 
* Gross revenue (after | ! 

deductingallowances| £ ' £ £ | æ £ £ £ £ 

to consumers) . (146,946 175,792 175,07 187,253 298,776 250,080 250,667 242,86 


Net revenue available | 
for 
newals, depreciation, 


epairs and re- | 
reserve account, in- | 


"EN 
|| | 
terest on debenture |” | | 
stock, &c., dividends 
and special charges 


85,701'107,560 97,842 87,828 84,015 139,082 149,781 160,849 
' t 1 | i 


— — 


The directors have credited the debenture stock premium redemp- 
tion account with £1,192 from revenue for interest, and the amount 
at the credit of the redemption account at December 31st last was 
£50,860. They have also transferred the sums of £45,000 and 
£500 from net revenue account to reserve account, thus raising the 


balance at credit of reserve account as at December 31st, 1903, 
to seg ee wes кө T vid a .. £219,642 

in addition to which there are— 
Debenture stock premium redemption fund  ... 50,860 
Amount carried forward to 1904 ... En ess 21,882 
£292,384 


The appeals to the House of Lords were heard on May 14th last, 
and judgment was given on August 7th. The House of Lords 
affirmed the decision of the Court of Appeal that the two contracts 
for the Western and Central Districts of the City are invalid, and 
that the contract for the Eastern District is valid. As these appeals 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. 


^ ів, however, expected that a special Act of Parliament wi 


had in effect reference only to the public lighting of the main 
thoroughfares of the City, this decision of the House of Lords does 
not in any way affect the validity of the company’s statutory 
powers for the supply of electricity for lighting and motive power 
to private consumers throughout the City. The company is still 
continuing the supply to the public street lamps as heretofore. 


Chelsea Electricity Supply Co. 


Тин directors’ report for 1903 says that the profit for the year 
amounts to £33,055, which, with £312 brought forward, makes a 
total of £33,367. After deducting interest on debenture stock, 
£6,750; interim dividend 6 per cent. on preference shares, £900; 
interim dividend on ordinary shares at the rate of 4 per cent. per 
annum, £4,444; balance of interest, £65; amount written off sus- 
pense account, £1,007—4£13,766, there remains a balance of 
£19,600, which the directors recommend shall be appropriated as 
follows :— ОИК 


To credit of renewals and depreciation fund .. vs; . . £9,794 
То final dividend on the preference shares at the rate of 
6 per cent. per annum, making 6 per cent. for the year 900 
To final dividend on the ordinary shares at the rate of 7 per 
cent. per annum, making 54 per cent. for the year... .. 7.776 
Leaving a balance to be carried to the next account of .. 1,900 
£19,000 


The efforts of the management have resulted in an increase of business, which 
has been accompanied by an actual reduction in the working costs. A further 
expenditure amounting to (3, 026 2s. 7d. has been incurred during the year in 
connection with changing the system of supply from 100 volts pressure to 
200 volts. This amount has been added to the suspense account, from which 
£1,607 has been written off, leaving that account at £3,218 1s. The directors 
have recently met the committee appointed by the founders’ shareholders, and 
hope that some settlement in regard to founders’ shares ша; be arrived at. I$ 

| be necessary to 
overcome the technieal difüiculties which at present beset a solution of the 
question. The number of lamps connected on December 81st, 1908, was 
195,286, an addition of 19,233 during the year, and the improvement in the units 
sold per lamp continues. The total number of units sold in 1908 was 2,739,952, 
being 151,798 more than the previous year. 


Telegraph Construetien and Maintenance Co. 


Sin БКовеһт HERBE&T presided at the meeting of this company 
held at the offices on Tuesday. He said that the year 1903 had 
been а successful year for the company. "They had succeeded last 
July in completing the laying of the second great Pacific cable that 
they bad been concerned in, between Honolulu and Manila. 16 
was 5,080 naute, and the ships returned in very good order after 
contending against considerable difficulties at various points. Оле 
of the ships was able to pay its bomeward expenses by taking some 
trattic which fell in its way. During the cricket test matches in 
Australia there was competition between two of this company's 
cables as to which should transmit the messages most rapidly, and 
they were very nearly equal. It was a record in rapid transmis- 
sion, and it was all this company's work with the exception of an 
Atlantic portion of one of the cables. The board had now com- 
pleted the pension scheme, and the item of £67,885 appeared in 
the report for the last time. That sum had now been invested in 
trustees for the purpose of forming & permanent fund for pension- 
ing and granting gratuities to the employés of the company. 

e solicitor having read the main heads of the pension scheme, 
the report and accounts were adopted, the dividend апа bonus 
approved, and the pension fund trust deed sanctioned. The meet 
ing closed with the usual vote of thanks. | 


eU 


Nouth Londen Electrie Supply Corporation. 


Тнв directors’ report for 1903 shows that the total receipts for the 
year amount to £45,274, and the outgoings to 426, 337. After 
placing the sum of £4,000 to depreciation, thusraising the deprecia- 
tion fund to £6,448, and writing off £4,020 in reduction of pre- 
liminary expenses, there is a balance of £10,161. Out of this the 
board recommend the payment of & dividend of £3 per cent. per 
annum, carrying forward £411. 


The directors have, during the past year, given careful and prolonged attention 
tothe question of how best to deal with the item of preliminary expenses. 
'Their view, in which they are supported by the opinion of counsel, is that this 
charge should be written off gradually, so as not to interfere with the payment 
of reasonable dividends to the sharcholders in the meantime. They therefore 
recommend that the amount should be spread over a period of 10 years, anc 
they have accordingly allocated for that purpose the sum of £4,020 for the 
first year. The same amount plus accrued interest at the rate of 8 per cent. per 
annum should be written off out of profits each year, until at the end of 10 years 
the item of preliminary expenses would disappear from the balance-sheet. ‘he 
shareholders are asked by adopting this report to approve of the above arrange- 
ment. The plant, machinery and mains have been maintained in a high state 
of efliciency. The supply of power to the London County Council for working 
the tramways was commenced on May 150һ last, and having been uninter- 
ruptedly continued since then, has considerably reduced the cost per unit sold. 
At the end of 1902, there were connected to the company's mains the equivalent 
of 72,601 8-c.». lamps, at the end of last year these figures had risen to 91,902 
8-c.r. lamps, being an increase of 19,301 lamps for the year, or over 26 per cent. 
At the present time the number on circuit is 92,321, besides which applications 
have been received for a further 5,000 lamps. 


— ee te Oi MÀ — — —— 


(Вости LospoN BLECTRIC SUPPLY CORPORATION.) 


— — — —— 


wie — —— — 


Boldtocon. Quantity utilised, — 111 8 Total Quantity | No. of lamps on 
Units " sumers and | USE E In b quantity — unnccountedLireuit, equivalent 
enerated. used by publico. Used o n batteries Trans- &ccounted in 8... 
2 к are lamps, woki. | Total. | poe кунн In feeders. formers. Total. for. lor. December 31, 1908. 
5,478,272 4,805,481 | 174,410 | 4,979,891 128,730 | 62,419 240,511 421,660 5,401,551 76,721 91,902 


' 
-— A ——— 
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Northallerten Electric Light and Power Co. 


Tum annual meeting was held on the 24th 016, Mr. John Hutton, 
M.P., presiding. | 

The annual report showed a profit of £263, as compared with 
£152 last year. The directors had authorised the issue of 5,000 
non-cumulative preference shares of £1 each, of these 563 have 
been already issued. £1,100 ordinary shares have been issued 
during the year. 

The CrHaIRMAN moved the adoption of the report, and hoped the 
shareholders would consider it fairly satisfactory, as compared with 
what had hitherto been placed before them. They had an improve- 
ment on profit and loss account of £145 12s., as compared with last 
year. They had sold 7,749 unite of light more as compared with 
the previous year, of which 3,974 went to private consumers, and 
they had received the sum of £127 more for their current. The 
working expenses had decreased very considerably, viz, £51 11s., 
and they had saved on maintenance and repairs £47 17s. 


* 


Yorkshire Electric Power Co. 


Mn. А. G. Lupton presided at the annual meeting beld at Leeds 
on February 23rd. He moved the adoption of the report to Dec. 
31st, of which we have already given an abstract. They had paid 
for the Thornhill Station site, and the Parliamentary cost of obtain- 
ing the Act and issuing capital amounted to £47,746. With a few 
additions the amount would be £48,000, which was well under the 
maximum figure of £55,000 stated in the prospectus. The wet 
weather had caused some difficulty to the contractors and delay, but 
the whole of the foundations and the main framework of the engine 
house were completed. The directors were opposing several Bills 
which were being promoted by local authorities for supplying 
electricity outside their own areas, as the powers, if granted, would 
allow direct competition with the company. By December next 
Слез зорэа to be ready to supply electricity. The report was 
opted. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Edmundson's Eleo:ricity Corporation, 1,04 Further issue of £6°,533 44 per 
cent. first mortgage debenture stock (redeemable). 
And has ordered the undermentioned securities to be quoted in the 
Official List :— 
Electric Construction Company, Ltd.—Further issue of £12,500 4 per cent. 


perpetual first mortgage debenture stock. 
Isle 


e of Wight Electric Light and Power Company, Ltd.— £60,000 44 per cent. 
debenture stock. 


Hadfield's Steel Foundry Co.—The directors recom- 
mend а dividend of 20 per cent., making, with the interim divi- 
dend, 25 per cent. for the year. Twelve months ago the company 
increased its capital by £50,000, which was issued to the share- 
holders pro rata at £2 10s. per share, or £1 10s. share premium. 
The directors will now ask the sanction of the shareholders to issue 
a farther £50,000 on similar terms. The money is required for the 


further extension of the works, and will make the capital of the 


company £500,000. 


W. T. Henley's Telegraph Works Co.— The directors 


recommend a dividend on the ordinary sbares of 15 per cent. (less 
income-tax) for the past year, including the interim dividend of 
6 per cent, paid September 1st last, payable March 12th. 


Scarborough Electric Supply Co.—The report states 
that the number of consumers shows an increase upon the previons 
year, from 785 to 830, and that the total revenue had been £11,232, 
against £10,273. The accounts show a profit of £5,337, and after 
deduction of interim dividend at the rate of 24 per cent., paid in 
August, the directors recommend a further dividend for the year of 
41 per cent, carrying forward £57. An agreement had been 
entered into with the Bcarborough Electric Tramways Co. on lines 
satisfactory to both parties. 


Underground Electric Railways Co. of London.— 
The Hon. Sydney George Holland has been elected a director. 


Metropolitan Electric Supply Co.—A final dividend 
of 9s. 6d. per share, being at the rate of 94 per cent. per annum and 
making a total distribution of 17a. 6d. per share, or 82 per cent. for 
the year, is declared, £18,000 has been placed to depreciation and 
reserve fund, and £2,485 carried forward. 


The Charing Cross Co. — We understand that allot- 
ments are being made in full in respect of the recent issue. 


—.ñ—ñññ— 


STOCKS AND SHARES. 


Wednesday Evening, 
Warm business grows slack, members of the Stock Exchange turn 
to thoughts of reforming their own government. Во to say that 
reformation is very much in the Btock Exchange air just now is to 
give а fair idea of the lamount of trade being done. Money is 


plentiful, and the authorities talk it still cheaper, despite the war 
in the extreme East. This monetary factor, however, fails to 
exercise any inspiziting effect upon prices, since the public are 
becoming more and more convinced that whatever they buy “goes 
down," the consequence being that most people prefer to adopta 
waiting attitude before distributing what capital they had on 
deposit with the banks At about 3 per cent. 

British Electric Tractions slumped to nearly 9 the other day, but 
have recovered part of the fall, and ‘show a' loss of 10s. only on 
the week, at 93. No explanation of the weakness is officially forth- 
coming, but in the Stock Exchange the view gains ground that as 
the British Electric Traction makes а good deal of its money by the 
promotion of new issues, and the times being so unpropitious for 
launching such undertakings, the parent must suffer as regards 


‘profits. Even the payment of the usual interim dividend at the 


rate of 6 per cent. per annum is questioned, and, with little inside 
support being extended, the presence of а few sellers of shares in 
such a market is sufficient to sensibly affect the price. On the point 
as to whether the decline may be expected to proceed still further, 
we can only say that the movement depends upon the action of the 
“ Shop” to no small extent, since the public are clearly not buyers 
of investmenta, speculative or otherwise, at the moment. 


Ok the other traction varieties, London United Tramways Deben- 
ture is easier at 1024, but the Preference shares maintain their 
strength at 111. The Ordinary have fallen a trifle to 174. British 
Columbia Electric Tramway Deferred and Preferred are better at 
844 and 965 respectively. Metropolitan Electric Tramways 
Deferred were the subject of some knowing buying at 4s. 6d., the 
low price of course underlining the fact that the shares are a 
speculation of the long-shottype. The Preferred shares are exactly 
£1, ex the recent dividend of 6d. Brisbane Electric Tramways 
Debenture stock has been done at 98} and 987. 

In the railway group, Central London Ordinary and Preferred 
are each a point to the good, but the Daferred keeps dull to 874. 
City and South London Ordinary is by no means a bad market, 
and might easily add a few pounds to its price, there being some 
tendency to buy the stock, with which stock the market is none too 
liberally supplied. Waterloo and City, at 904, is e the 14 per cent. 
dividend, and pays £3 6з. 64. on the money at the present price, 
on the basis of 3 per cent. dividend, although taking 35 per cent.— 
the distribution for 1903—there would bea yield of £3 9з. 1d. per 
cent. - 

Electric Lighting shares remain dull,and the movements this 
week are nearly all in the downward direction. Westminsters 
have recovered their dividend of 7s deducted last week, and are 
still 18 middle, otherwi:e the changes are against holders 
London Electric Preference have fallen 158. to 5, and the Ordi- 
nary 4 to 14, on the issue of the report. It is all very well to report 
progress in the development of business, but what should be 


attended to is depreciation, as well as dividend, and in this respect 
- the London Electric Supply figures are sharply criticised. The 


Brompton and Kensington report, on the other hand, is one of the 


best that has been published, but no change has occurred in the 


price of the shares. The company’s depreciation fund stands at 
£44,600, and the capital is only £200,000. Metropolitans are steady 
at 18, and no rise has followed the increase of the dividend from 
74 per cent. for 1902, to 82 per cent for last year. The company 
has manifestly experienced an excellent twelyemonths’ trading, and 
we are glad to see substantial appropriations being made to depre- 
ciation and reserve. Chelsea Ordinary have eased 4 to 53, but here 
the directors are pursuing an eminently safe policy in paying no 
more than 54 per cent. for 1903. Citys have not moved from 11, 
and Kensingtons show а trifling reduction when allowance is made 
for the dividend. Of the smaller shares, Blackheath Ordinary lost 
28. 6d., and are now 3, while Smithflelds at 3} ex 4s. dividend, have 
moved down the fraction. 

Idleness marks the Telegraph section. The Anglo-American 
Telegraph Co.’s group displays dividend-changes only, and Bub- 
marine Cables Trust certificates are down two points to 117}. 

Eastern Ordinary came to market early in the week, and the 
result is a 2 per cent. drop to 1193. Great Northerns have again 
improved, and are 3 up, to 24, and Western Telegraph Debentures 
have risen to a point above par. The company declares a 3e. 
interim dividend on its shares, which stand at 12. National Tele- 
phone issues are dullish upon rumours of a new appeal for capital 
in Preferred stock and Deferred. The Chairman, of course, an- 
nounced at the recent meeting that more money is wanted to cope 
with the increased business. 

Henley's have not moved from 123 upon the declaration of a 15 
per cent. dividend for the past year, this including the interim 
dividend of 6 per cent. paid last September, and the manufacturing 
list, as а whole, is very quiet. Willans & Robinson Ordinary are а 
traction down at 4, and the Preference, at 64, are also easier on the 
week. Brush Second Debenture, at 753, has fallen 2 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Business done 
or | Dividends forthe last | losing | Olosng | week ended 
Ee inue Feb. 24th. arch ind. March 2nd, 
1901, | 1908. 1908, Highest Lowest 
—— can Direct * 4 аа mos e "P e ио s ER 2 98 =, 98 2m sia i 
Amason Telegrap . 8 O8. to ee ee e» ee ee oe 24— $$— ee ГЕЗ 

119, 7002 Do. do. 5 96 Dens., ов. 1 to 1,950 Red. ee ee ee 100 ee ee 759 „ж "тэ. е-е 70 — 80 eo s. 

788,840 erican Telegraph .. ae ss ve ee se .. Stock | 618. 60/6 618. 50 — 58 49 — 52 xd 49 БЕ 
8,106,580 | Do. do, А o> Pref оо es 5 ef о. | Stock | 6% | 6 6 96 94 — 96 92 — 94 xd E: 971 
8,106,880 | Do. do do. erred ea we (ee ee vee | ВЗООК 98. 1/- 28, j m at 7— d 7 1 

44,000 СВЕ Терезе, Nos. 1 to 44,000 ee Seo ee oe ve ee 5 5 4 6 "a 4 4j— ore ee 
18,888,8008 Dome 8 iv Vo s $100 8% | 8 m күз 10 —190 $i оң 
1107000 | Cube Telegraph. j year 4% Deb, Stock Rod. .. . Biek | | | Saa п 5 жый 

j 8 . | ав TE 

6,000 Do. do. loq Oam. Prei. б n : 7à— 83 7i— d Ki 

80,000 Do. à do. 4$ Debs. ое ө ә se “ee ee 50 ee ee ee 98 —101 % 98 —101 ee ae 

60,7102 | Direct United States Cable 20 8196 | 8% А 94 — 10 — 1 104 94 

85,800 | Direct West India Cable, Reg. Deb, within Nos. 1 to 1,300, Red 100 is К T" 98 —101 98 —101 Ке vs 

12 ышаныр Ота. P we Боск 7 96 7 96 115 14 117 = 121 1183 
LED 648 Do. 4 Of Mor Mort: Deb. Btook Rea, .. . ': . Btock jx n 195 foo p^ We 105 i ; 
890,0001 Do. 4% Bob. vin „„ Soo ЕА 104 —1 104 —107 > 

800,000 | Eastern & a Tele. % Ме „Db. Nos. 1 to 8,000, red .1909 | 100 4 T , 98 —101 98 —1C1 

300, 0008 o Reg. M bs. (Mauritius Sub.) 1 $0 8,000 5 a : 99 —109 99 —102 10 d 

180.000 Greas North аЬ 6% Pref es 10 15 * ii . 9 5 5 — sj 127 

em о 3 a— — Y: ; 

68,700 {3 Halifax and Berm daz Cable, af of Ist Mort. Бем, 25120 Nor.) ins E Б 98 101 9 | 

17,000. | Indo-European Telegraph e 5. „ 95 |109% | 10% Ps 88 — 41 88 — 4l 40 
100,0001 London Platino-Brasilian Tel ph, 6% Debs ee + oe ee 100 ee ee ee 100 —106 100 ——108 ee ae 

1,968,888 | National 8 р — s sa se "ә oo | MO 6% 6 6 103 —105 98 —100 xd E ul 
1,966,667 ро. Def. ee ее ee ee ee 100 ee 4j b 78 — 81 73 — 76 xd 7 14 

15,000 Do. do, Cum, 1st Pret, e ‘és ae se M 10 6 6 | 6 — 144 18 — 14 xd Ба és 

15,000 Do. do, 1 Gnd Pref. . ba МЕ 10 6 6 6 14 — 15 184 — 144ха is i» 
3,960,000 .| Do, do. 6 Non-cum, Brd; Pret., 1 to 360,000 Kel ws 6 Б b б 68 5 — Бх 6 .. 

000,000 Do. ae 84 9% Deb. Stock Red. ae id „Stock 84 84 — 97 — 97 ws ss 

800,000 Do. 4% Deb. Btock Red. n ee | 100 é 4 4 100 —102 . 100 —102 1018 1014 

179,818 | Oriental Tel 4 Elec. Nos. 1 to 171,504, fally paid MEE 1 6 6 vs i— 1 — 1 — 

50,000 Do. 6 % Cum. Pref. ео d 1 : AA >% 1— ц 1— Цц is а 
100,000 MCCC паг. Debs., 1 $0 1, 000 ee ee a 8 3, e ee 9% 7 “a А ee ee 

11,899 а {| ee ee ee ee ee ее eo о ee e 6$— .64— . ee 

Ey United River Plate Telephone .l| 581|*19179*$| . E ге | 

ver [E 1 ees * . 

000 | Do. x do, 5 Qum. Pret, Nos. 1 to io sè 6 "d V : M s 
vm à do. NI i „ a : 10 —106¢ 1092067 i E 
150.0001 Won Cons of Anny Debes., 1101 guar. by B Sub, Tel, 100 ea oe 96 — oo 96 — 98 " ке 
о ras, ee eo ee — == Е ee 

267,980 | Western a Ех 70 юзю P T 10 1 96 7 96 : 111 123 11— 124 123 112 

95,0001 Do. Debo. Aid caries, 1508 ев ee ee 100 ee ee ° 99 —]102 100 —108 ee oe 
400,000 Do. le Deb. Бок Bed, m ве ee ee 100 ee ee . 98 —101 98 —101 

68,821 West India and Penama Tel ee ee 10 ee ee е i- ee 

з 04,568 Do. do. do. Cum. 1si Pref. ee ee 10 ee esc өе 6 — 4 6 — * 

4,609 Do. do, do, | Cum. 2nd Pref. ee ee 10 ee oe 44— 4$— ee 

60,0003 Do, do, do. Debs., Nos. 1 to 1,800 б ее 100 | ee ee 99 —102 99 —102 өө 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 British Aluminium Qum. Pref. ee ee ee " 4 === б е 4 — b T os 
800, 0003 Do. do. isa Mon. Deb. Btook Red, se 66 ee 187 — 91 ‚87 == 91 ОС р 
100,000 British Electric eo se ee ee of 10% 9 — 1 109, ep 
680, 000% Do do: 24 Gam Pret siente Rack ME 10 3 *- 130 —1 8 121 120 
100,000 British Insulated and Perpetual fey ы “шы CN: _6— o>. 8 — А ы 204 
100,000 M Do. do. » Pref, ee oe ee e 51— 1 Е Bi- ә ео 
50. 000 теген, Lindley & o, Ain Mon. Deb. Red... oe ee ee 103 —101 3, i 102 —101 P oe 

ee ee ees Ф ее es ee ee 

60,000 1 Do. do. 8200 Prel. ee ee ee ee ий» " to 1 ee ee 
106,781 | Brush Electrical eering, 1 to 105,781 .. TA és v. 1— 1 1 E 
150,000 Do. do. cUm. 6% Pref. oe 1 — 1g — 14 ә ее 
196,000: ро. до. b. Stock . К as 98 j—101 96 — 99 xd zs 
195,000 Do. do. Perp. aa Пек Stock oe ee 15 o 80 75 x 80 ee è 

85,000 Oallender's Oable ое ee ee ee a 19 1 — 11 ee oe 

40,000 Do, do. do. 5 % Cum. І T oe f 5 53 Ss 

90,0003 Do do. do. ist Mort. Deb, Stock Red. .. 104 —108 104 —108 DS m 

1,950,014 | Central London Railway, Ord. VR. X». X4. сө ys 91 — 94 92 — 96) 943 93i 
494,008 . е 4 Pref, Stock ee ee ee ee 96 — 99 97 —100 ee ee 
494,998 Do. do. Ы do, ee oe ee ee oe 86 — 89 86 — 80 873 ee 

1,880,000 Са аза гош London пад ee [EO ee ee ee ee .49 — 52 49 — 62 51 503 

Orompton & Oo., Nos. 1 to 85,000 ә е a 14— 2 1 9 ee 

100,0001 Do. green me ny pee to 900 of £100, and | 196 — 99 "96 — 99] - L 

99,251 | Edison & Swan United Elec. Light "А shares, to жі bo — co — " 

17,189 Do, do. haar > shares, ше 5 i 1 ali- 1 a 
844,098; Do. do. ‹% Deb Stock Red 72 — 77 72 — Т n 
100,000 Do. do. 4480 d. Stock Prov. Certs. all pd. 76 — 81 ‚16 — 81 E 
112,100 | Electric Construction, 1 to 112,100 .. ы, ues ex 1 13 ж 1j 1}! 13 

81,800 Do. do. 7 Cum. Pref., 1 $0 81,800 uu. nt 8, me 8 i А 

280005 ро гаф & A ss - 197 —100 pn К 

oe eotrio Co, um. Vs ee e s 92— " a 
do. 4 Mor Beh. н 95 — 98 Tm 95 G 

85,000 Henley’ C (W. T.) Telegraph \ orks, Ord. . Ws Е 12 — 18. : 12 — 18 123 1! 
: 85,000 4й ef. 76 — bi 15 — 5 NSM 
68,050 Do; ort. Deb, Stock 108 —112 ә | 106 —110 xd | 5. 

‘$0,000 | India-Rubber, 8 4 orks 18 — 19 (. 18 — 19 

y ry "T о . бй do. 4% ist Mort. Deb. 1 J 100 aor 

verpoo Overhead Вайт e ee oe ee °з ө t H 18 v. — 

10,000 | Do. do. “Р Pref. £10 paid s es Е T" ( m 1045 91 — 101 M ds oh 
87,850 | Tel Construction Maintenanoe.. e.. — 86 83 — 86 ‘Bił 843 
150,000: o. do. 4% Deb. Bds., Nos. 1 to 1,500 Red. 1909 01 —104 (| 101 —104 7 (( ке 
660,000: | Waterloo & Ойу Railway,:Ord. Stock os өө вө T 6% :— 94 88 — 91€xd 90 89 


t Quotations on Liverpool Stock Exchange. 


— ——— ————— 
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TELEGRAPH AND TELEPHONE COMPANIES. 


t Unless otherwise stated all shares are fully paid. 


Bank rate of discount 4 per cent. (September 8rd. 1903). 


4 From Manchester Share Lis. 
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SHARE LIST OF ELECTRICAL COMPANTES (rontinucd).— ELECTRICITY SUPPLY CONTR IER: 


Present Stock Dividends for the Closing Olosing Business done 
NAMB, or otations Quotations week ended 
шш. J Share, | In three years eb. 94th. | March 2nd, | March 2, 1904. 
t 1. | 1902. 1908. Hee Lowest 
100,000 | Blackheath and Чеш Ош, oe Ии; Uds; wa T 1 а А | vx 1— 1 B— 4 m 
50,000 pe 7 s 1 d er d^. dn là— là— lý je 
120.00 EEREN eee mene in De bi Oni, 10 30000 l 8 84, | 8% | 10% 110 — 103 110 — 10 10 ш 
t up., 9 ee — °з 
90.000 Do. 7% Oum. Ete" ee 6 ee ee oe 93— 10$ 9$— 103 "35 ve 
88.909 Central 8 Supply 4 X, , Guar. Deb. Stock .. . $3 w a 93 sx 108 —109 ио о 710 e 
мр. O88 and Strand E upply oe — 1 Е "e 
Hae : Do, 48 m u^ Ir Cum. Pref, ee р ‚ ee 4 si = x bi es 
[] 0. I| ertaking ” 0 ee ee ee ee * t 
40.000 Do. ri • ee ee 5 ee "T3 ee 4 es b 4 — b * * 
44.483 ^ pa. ty ao y 8 Stock Red. ео ee ee ва ге 4 е ee bio, 106 — 6 105— 06 ы * oe 
Chelsea ectrici upp 5 oo oe ee ee Tn © е 
"pots. | Ону of London Eleccio L De gr ri E TT W.. 10 x (x sy Чону | tog 11 ij | 10} 
on 0 E, = ee ee = 
40,000 Do. 6 % Cum. k., 1 to 40, vs es 10 ee * Жоо теў 18 — 14 18 — 14 e. wy 
400,000! Do. 6 Deb. Stock, Bo . (iss. at 115) all paid ee ee ee ee ее 131 —196 191 —126 ee ee 
800,000 Do. 43% 2nd Deb. Stock, . Certs., all paid .. “© 100 ТА si s 101 —104 101 —104 và А 
ско County E London & Brom Prov, Klectrio Ligh O ee 10 4% | 4% E fa АА n 123 815 74 
O. о. —60, ee ee At е 
600,000: Do. do. Deb. Stock ee e ee ee ee ee ee ae 106 —109 106 —109 oe ee 
250,000 Do. do. 2nd Deb. stock ә . oe ee Stock oe ee 99 —102 99 —102 1053 * 
60,000 ö n, "DS 6 7% | "^ € m d 1 — ef 6 . 
80,000 Do. Cum. ee ° ee ee ee ee . b — es yr os 
gw Do. А вЫ кь иг, Ond. 1st Mort. Deb. Stock vs 100 "Y 10 5 x, а : d 108 = 105 T 
7 an коа bridge ee — — ee ee 
90,000 Бо. t X Debentuis Stoek ee | Stock và ® а 108 —106 108 —106 А ee 
түз London 3 єч Corporation, mied, Ord 6 % Pre ee ee : ee ee ee 1 = a : A e evt 
9 e ee ee ee = oe ee 
O0 | Metro De jiss io Supply, 1 x ш Mork. Deb. Stick Bad jr 64% | 1% | 83% 173 18 173— Hs КЫЙ О, 
ро 8 Bu ee — = os 
b 71,196 Do. do. Ур : o Cum. Pret. 1—7 ‚106, £8 paid ee 6 ee pU 25 е 9, 
990,000! Do e lst Mort. Deb. Btock ee ee ees ee ee ee 109 —118 109 —118 ee id 
000i Mort. Deb. Stock Red ee eec Stock ee ee ee 95 — 98 96 — 98 oe ee 
10.858 Notting B Hill Кези Lighting s es re 10 6% 6% 6% 18 — 14 18 — 14 18} ; 
о -€ ee and Pali Mal $ Fires Mort Debs. "T T 100 XT Mis E 99 me ошер ee i 
() ames’ t, Ord ee ee e. b 1 24 — 1 4 — ee 
20,000 Do. в 1 Pret. 20,081 to 40,080 b t% 4% 4% 8 == 9 а — 9 ee LI 
150,000 Do. do. 84% Deb. Stock Red  .. | 100 ET M is 97 —100 97 —100 ae 850 
12.000 Smitht -li Markets Eisotrio Supply, Ord. ix - s |. 6 ae 9496 4 96 81— 9? 8 — Sixd «8 oe 
50, 000 O. do. do. 4 95 Deb. Stock ee oe Stock ee ee ee 85 — 90 85 — 90 LE ee 
65,000 | South London Electricity E1pply, Ord. .. «2 oc. ce oe 6 e ца | 89% — 4i 4 34 . 
: 80,000 Urban Electrio Boppy: А zé F ʻe Бе ss e 6 MET i э — 6 | 4 Б 416 ; 
118800 ES Я o Cum.Pref .., .. ^v ow» ss : EST T 4 15 E- Zas Р - Н 
estminster Electric upp ‚ Ord. eo ee ee ee ee 04% 1 - ' == X ° 
98,141 Do. do. d b 4 Cum. Pref. ee es 5 . % sio 6 -— | 6 ай 
* Bubject te Founders Shares. t Unless ие “tated ed. ali аген are fully paid. 
_______________ХМАНКЕТ QUOTATIONS, Wednesday, March 2nd. . March 2nd. 
's W '8 
CHEMICALS, &o. 5 METALS, &0. (contiaved). Phe | Tha, — @ | Eum |. || | METALS. Bo, (een | рз | Imo. or Dees | 
в Acid, Н orio ss per ст. 67 es e Copper Sheet Ys bs per ton £70 
e ?9 Nitri oe ee eo ee per ot. 99/. ео g 99 ec per ton #10 oe 
© y 0. so Ra es per ct. 827 КЕ 6 " ileotrolytio) Bars .. per ton £68 ws 
€ „ Sulphuric .. as . per сті. 5/6 sé 6 n ji .. per ton £18 Pt 
e Bal ee ee ee per сті. 49/- ee в 9? 927 per ton 475 oe 
e Ammonia, Muriate (crystal) .. per ton 488 10 ʻi в 5 " H.C. Wire per b, Tid. T 
a 99 »9 ee oe ee per ton £80 ee f Ebonite Rod ee ee es per lb. 8/8 ee 
a Biona Downes ee ee ee per ton АДА 10 ee f Shee $ ee ee per lb. 8/- ee 
а Візшр e of Саг oo е рег ton 215 ee R German Bilver Wire Фэ oe per lb. 1/6 ee 
a Borax 05 „> vs .. рег ton 418 sé h Gutta-percha fine .. ix .. per lb. 8/- ee 
a с. . рег. 25 L € Iron, Charooa FFF : 
a 98 ee ee ee per . ee [] eets еә рег n =» 
в oe Sulphate .. ss per ton £28 А 4 Pig (Cleveland warrants) per ton 1200 Id. ine. 
e Nitrate P s e. рег ton £24 ar $ B te йрн а Шы per ton From £11 T 
€ „ White Bugar Vs .. per ton £81 ee i » раар, per ton 47/6 to 50/- oe 
4 Peroxide "s M з Сыз ыу gir ad ss $ 55 ira, galvanised No. 8 .. рег ton LU ee 
@ Methylated Spirit А . рег sè 
a Naphtha, Bolvent 00% а 160° C). per gal. 5/6 23 g Lead, English жыйа per ton { to £125 | 2/6 ine 
a P А : per Bd. же . рег ton 18 ve 
2 » Caustic (16/8090). . .. pear ton #924 vs Маа ан wir | No. 98 | vs .. рег lb. 87 oo 
в , Bisulphate А ee рег ton 285 g Mercury .. per bot. #8 5 oe 
@ Shellac Д4 ee per owt. 200/- 20/- dec. 4 Mice (in original cases) small per Ib. 4d. to 1/6 ee 
а Sulphate of Magnesia ъё per ton 24 10 сеа j 10 " medium per lb. 9/6 to 8/9 si 
a Sulphur, Bublimed шой потоа ee per ton £6 10 928 d yy " .. рег lb. 4j- to 7/9 T 
a m a . per юп £5 10 eo Р Phosphor Bronse, plain in canting per Ib. 1/ to 1/94 ee 
в .. per ton #5 oe Р per lb. 1/- to 1/8 ee 
e Boda. 8 (white 709%) per ton 810 16 T " T giri per Ib. From 1/1 is 
а „ Crystals oe .. per ton 28 PM o Platin Vu Я СА ee per ов. £4 oe 
© „ Bichromate, casks.. . per Ib. ad. es Silicium Bronze Wire per Ib. 9d. to 11d. = 
{ Steel, Magnet, aco’d’g to desc" р' n per ton £58 - 
METALS, &o. | $ n» ii barg non va 
. fa kan ON v per ton 4180 ii p Tin, Blok. per ton #1271 10 £1 dec. 
9 in ton lote ee per ton 4168 ee : " Foil ев рег Ib, 1/6 ee 
, t, in ton lots ee рег ton £166 ө Wire, Nos. 11016 . .. per lb. 173 ; 
Р Babbitt's metal ingots T r top 848 to 2180 oe м ite Anti-triction Metals 
с Brass (rolled metal 2” to 12") basis per lb. 634. i ‘White Ant” brand per ton 812 to £63 ае 
с ) .. рег lb. 83d. “э j Yarns, 5108 arer” Cotton, on sp'is per lb 8d. T 
€ p» (solid drawn).. per lb. 74. $e f „n б1еа. ee per lb. es 
е ›, А 8.. os per lb. d. A i н 8 pir 10 Me. Russian ee per lb. 4 T 
с Copper Tubes (brased) .. ee per lb. А f " Russian, single. per lb. 4а. ee 
‘ и (solid drawn) . per lb. d. j 190 Ibs. Jute rove per ton £11 " 
g Copper Bars (best . рег ton & k Zino, Bh't (Vieille Montagne bnd.) per ton £24 15 ; 


Quotations 
Smith & Co.; / 
Co., Ltd.: k t Morris Ashby, Ltd. ; 


dia-Rubber, О.Р. 


and Teleg. Works 


supplied by Messrs. :—а G. Boor & Co.; b The British Aluminium Co., Lta.; 
Co., Ltd. ; ӯ Jame: & Shakspeare; 
.: m W. T. Glover & Co., Ltd.; a P. Ormiston & Sons; o Johnson, | MEME & Co., Ltd. ; p The Fhosphor Bronze Co., Ltd. 


с Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 


^ Edwarc 1 ill & Co.; € Bolling & Lowe; ) Walter Н. Hindley and 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


А Week 
Locality. ending 
Aberdeen .. Feb. 27 
Birmingham » 21 
Bournemouth » 24 
Blackburn » 26 
Bl&ck pool — 
i —Fleetw'd „ 27 
» —Lytham » 25 
Bolton 2. E „ 98 
Brac ford ee ee 57 28 
Brighton à „ 28 
Bristol К „ XD 
( Dev onport : » 19 
: ро еу Sto'rb' ge » 19 
C Gate- head „ 19 
ru'k—Pt. Glsgw i$ 519 
a Hartlepool „ 19 
È Middleton. „ 49 
c Oluham-- Ashton ' » 19 
E Potteries .. : » 19 
2 Southport.. » 19 
= South Staffs. » 19 
C Swansea .. е, 219 
x Wolve 'rhampton.. » 19 
M Yorks. Wool Dist. 19 
(Miscellaneous 19 
Burnley 


Burton-on- Trent $ з 
Cardiff 


Chatham & District 


the weck. 
£ £* 
1,067 4 244 
856 + 65 
86 4 26 
734 + 93 
168 | — 43 
118 — 
1,517 | — 58 
9,3532 | +103 
672 | — 28 
4,358 + 24 
419 + 83 
732 + 24 
844 + 24 
458 + 17 
240 + 18 
227 * 1 
412 | — 89 
Бе) + 5% 
216 | + 9 
72) 47 
430 + 21 
gud | — 22 
453 | +423 
1,765 — 


Receipts for No. 
wks. | 


Wd» dh ра 


8 22422232282 2221880 BET- 


Total to date. 


£ £* 
47,327 | + 9,801 
46,064 | + 2,816 
47,961 — 
40,208 | + 2,021 
1.529 — 81 
2,497 + 1,918 
86,748 | + 6,977 
178,467 | + 22,736 
42,729 — 
8,295 | + 497 
5, %% | + 208 
6,1831 | + 248 
3.387 + 407 
1,781 | + 216 
1,700 | + 90 
3,455 | — 232 
11.358 + 7434 
1,08 |e 155 
6,186 + 344 
8, 61} = 13i 
2,8 — 85 
BABS! + 424 
10,679 — 
10,278 — 
91,560 | 722, 772 
4,007 [ 871 


Miles 
open. 
| $ 
10 | — 
1 e 
1 — 
13 | — 
"i | — 
95 — 
EA +1 
98 | — 
6 — 
Mi 3 
т D: 
64 72 
83 — 
в = 
2% | — 
* 
21 - 
B c 
103 1+8 
8 | — 
102 |+ 83 
Bł peress 


* Compared with the corresponding period of 1903. 


Week Receipts for 
Locality. ending the week. 
£ £* 
Cork .. Feb. 25 867 | — 19 
Dover „ 27 164 | — 14 
Dublin ss » 26| 4145 | + 16 
East Ham „ 27 598 | +105 
Glasgow „ 27 |12,997 | +822 
Halitax (2 weeks). „ 241, 2,18 | — 29 
| Huddersfield „ 20 | 1,119 +720 
Hull .. E „ 27 1,095 | *192 
Ilkeston н 24 122 — 
Ipswich , » 2i 302 — 
Isle of Thanet » 27 218 | — 82 
Leeds. ьа » 27! 4,763 | – 137 
Liverpool : н 20 9207 | +113 
London C. C. „ 27 | 9.780 [+1645 
Manchester .. „ 27 10.578 | + 2458 
Newcastle » 27 3.523 | 420 
Portsmouth .. „ 7| 1,802 | +19 
Salford „ 29 8,511 | 4678 
| Sheffield „ 28 4,001 | + 1 
Southampton — — — 
Southend-on-Sea . ,, 24 229 
Sunderland .. 22 » 21 1,041 
| Tyneside wah fap Ed 216 
Wulvernampton p 2з 933 
Cen. London Rly... „ 27 7,133 
City & 8. Lon. nn „ 24 | 8171 
Dublin—Lucan Rly.| „ 78 B4 
L'pool Overb'd,Rly.| „ 28 | 1,477 


Mersey:Railwa 


1,877 


No. 
Total to date. 
wks. 
i £ | £* 
8 | вит— 2 
8 1.280 — 72 
9 335,183 + 424 
== "Kl 31,165 + 8.570 
89 530,496 4,349 
47 62,295 + 6.275 
18 | 91,593 + 7,279 
es 4.17 — 
8 1.732 — 132 
— QOS? 415,532 | 
8 То + 2.883 
474 5304.0 81.972 
— 52,180, 258,081, 
— — | 
5 о 4 5,042: 
ЕЗ n 3510 „0, 47 
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METAL MARKET. 


Fluctuations in February. 
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Lampeter.— The T.C. has decided to ask Prof. Ferrier, 
of the University, Bristol, to advise the Council as to installing 
electric light into the town. 


NOTES ON THE CURTIS TURBINE.* 


By F. BAMUELSON. 


(Concluded from page 332.) 


Тив good есопашу of turbines in general must be, to a great 
extent attributed to the very high degree of expansion of the steam 
which can be effectively obtained and utilised in the turbine. In 
ordinary steam engines & high degree of expansion is praetically 


inches of vacuum. 2nd staae exhaust 
ЮтлавАм 1.—STRAM CONSUMPTION UNDEBR VARYING VACUUM. 


Curtis 500-Kw. turbo-alternator. Load, 660 xw.; 1,800 r. p m.; 
150 lbs. pressure; 115° F. superheat; 30” barometer. 


impossible. As the exhaust pressure approsches a perfect vacuum 
the volume of the steam inoreases very rapidly, being twice ae great 
at 29 in as at 28 in. To handle higher degrees of vacuum in an 
engine it would therefore be necessary to make the cylinders very 


DiAGBAM 92.—8T2AM CONSUMPTION UNDER VABYING BUPERHBAT. 


Cartis 500-xw. turbo-alternator. Load, 669 xw.; 1,800 r.p.m. ; 
150 lbs. pressure; 28:5" vacuum: 30" barometer. 


large and this increase in size and weight of parte, as well as the 
increased frictional losses, fixes a practical limit which cannot be 
pussed without excessive cost and complication. In the turbine the 
highest degrees of stedm expansion are easily provided for, and.con- 
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DIAGRAM 39.—BSTEAM CONSUMPTION UNDER VaRYING LOADS. 


Curtis 500-kw. turbo-alternator. 1,800 r.p m.; 150 Ibs. pressure; 
115° F. superheat ; 28:5" vacuum; 30" barometar. 


NE 


sequently а much larger proportion of the total work in the steam 
can be utilised by the turbine than by the steam engines. 

D.agram 1 shows the effect of different expausions or vacua upon 
the steam cousumption. The curve is plotted from teste made on а 
50 L Kw. turbo-generator in tbe B Т.Н. Uo.’s power house, and sbows 
very clearly the enormous gain in economy with a high vacuum. 


* Abstract of Paper read before the Ragby Engineering Society 
on November 5th, 1903. 


Ввттїзн THomson-Hovuston Co.’s Powrr STATION АТ RUGBY. 
The Curtis Turbine, of 500-xw., is equal in capacity to that of the two sets shown and а 


third not seen in the view. 
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CoxPARATIVR VIEWS OF 5,000-kw. RECIPROCATING ENGINE, 75 B.P.M., AND 5,000-KW. CURTIS 
TURBINE, 500 B.P.M. 


No difficulties were encountered in obtaining a high vacuum. The 
outfit consists of an ordinary horizontal surface condenser with a 
cooling surface of 1,500 sq. ft., a twin Edwards air pump and a 
centrifugal pump for the circulating water. The pumps are motor 
driven, and the power taken by the air pumps was 1:8 KW., and by 
the circulating pump 7:1 xw. at a load of 470 Kw. representing 1:9 
per cent. of the output of the turbine. 


The effect of superhest is shown in Diagram 
2, and was obtained from tests carried out on 
the ваше turbine. With the conditions pre- 
vailing then, it was impossible to get a 
higher superheated steam for the turbine, but 
from tests made elsewhere on a Curtis tur- 
bine of the same output, the tendencies of 
the curve are shown to continue to about 
300° F. superheat. 

As indicated earlier in the paper, super- 
heating improves the real thermal efficiency, 
or, in other words, reduces the coal bill. 
The probable reasons are the increased 
steam volume and that the steam being less 
wet after the expansion, the friction in the 
buckets is considerably reduced. 

Diagram 3 shows a curve plotted, giving the 
steam consumption for different loads. 'То 
obtain a steady load on the generator, water 
resistance boxes were made use of, and careful 
readings of all instruments were made every 
sixth minute. 

The condensed steam was delivered alter- 
nately to two tanks and weighed af six- 
minute intervals. All bye-passes were dis- 
connected and all precautions taken to obtain 
absolutely reliable results, and the tests with 
different loads were repeated. 

The flatness of this load curve is at once 
apparent, and itcompares very favourably with 
similar curves obtained from reciprocating 
engines and other turbines. At the normal 
full load rating of 500 xw., the difference 
in steam consumption between full and half- 
load, you will note, is 14 lbs, and between 
fall and quarter-load is 34 lbs, The 500 Kw. 
rating for this turbine is, moreover, а very 
conservative one, and it could well be rated 
as 750-K W., that is, drive а 750 Kw. generator. 
In that case, the load points would be 
located lower on the curve, and the difference 
in steam consumption still better, being be- 
tween full and half-load only 1 lb, and 
between full and quarter-load 2*9 lbs, 

The dotted curve line representa relatively, 
the average steam consumption from a number 
of first-class reciprocating engines of approxi- 
mately the same rating as the turbine, and 
assuming the full load steam consumption to 
be the same for both. This comparison is 
very instructive, and shows how much more 
economical the turbine is on varying loads, 

One of the great advantages arising from 
the use of the steam turbine is due to the 
entire absence of internal lubrication, thus 
making it possible to return the condensed , 
steam directly to the boilers without the use 
І of troublesome oil separators. Cost of oil and 
feed water is thereby lessened, and troubles arising from boiler scale 
and priming are reduced to the lowest possible limit. The cost of 
attendance should be small, as the turbine has only two glands or 
packings, requiring no lubrication, and one principal moving element, 
requiring no adjustment. 

The only part of the turbine subjected to high pressure steam is 
the steam chest and its valves. Leaky jointe are thereby greatly 
reduced. Even with very highly superheated steam, the buckets 
are not exposed to a high temperature, the heat of the steam being 
converted into velocity, while the steam passes through the nozzles, 
the temperature of the steam corresponding to the expanded pressure. 
The machine having no reciprocating parte, vibration is absent, and 
only very light foundations are required. This fact, together with 
the small amount of floor space occupied by the Curtis turbine, 
should materially reduce the cost of the station lay-out. 

Another feature of considerable importance is the uniform turning 
moment obtained in the Curtis 
turbine by the continuous supply 
of steam to the buckets, and speed 
regulation by varying the volume 
thereof. 

Water carried over from the 
boilers in large quantities does 
no injury to any part of the 
turbine, while many serious acci- 
dents to reciprocating engines are 
due to this cause. 

The great saving in weight in 
the turbo-generator, as com- 
pared with the reciprocating 
engine and its separate gene- 
rator, is not to be overlooked. 
Cost of handling in the shops, 
on transit and in erection, as 
well as the initial cost of pro- 
duction, is materially to the 
advantage of the turbo-generator. These few comparative 
indications suffitiently illustrate the improvement which the 
turbine has introduced, and I think we may confidently look 


. forward to a bright future for the Curtis turbine. 


In conclusion, I must express my thanks to the B.T.H. Oo. for 
ет permission to read this paper, and for the use of the drawings 
and curves. — ғ 
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RADIOGRAPHY. OR THE PRODUCTION ОР 
AN IMPRESSION BY RAYS. 


WITH regard to the various rays (X rays, N rays, fluorescent rays, 
&c.) that are being so much discussed just now, Dr. D. Tommasi 
sends us a note in which he calls our attention to the fact that in 
1885, i.«., 10 years before Dr. Röntgen's splendid discovery relating 
to the X rays, he had succeeded in obtaining an impression on а 
photographic plate without the aid of light, and solely by the action 
of the dark rays. We give the note presented by Dr. D. Tommasi 
to the Académie des Sciences, Paris, on March 22nd, 1886:— 

“I have the honour to submit to the Academy the first results ot 
my researches on the means of obtaining solely by the action of 
electricity (dark discharge) the effects that are produced by the use 
of light in photography. 

“In order to photograph objecta withont the aid of light, or to speak 
more correctly, to radiograph (e ffluviograph) them, I made use provi- 
sionally of the following apparatus: — Two metal brushes placed 
parallel to and facing one another, are each connected to one pole of a 
Holtz machine. A gelatino-bromide plate of about the same height is 
placed perpendicularly to the brushes in such a manner that the 
plaue of the sensitised surface includes, or very nearly includes, the 
edges of these brushes at both ends. The current being established, 
an exposure of a few minntes only is sufficient. I need not repeat 
that this operation must be performed in total darkness. All that 
then remains to be done is to develop and fix by the ordinary 
methods the image obtained. This experiment tends to prove that 
the radiation produces the same effects as the ultra-violet rays, 
and that consequently there must be some connection between 
the two extremes of the spectrum, and that this connection consists 
in what I shall call provisionally, electric rays." (Comptes Rendus 
of the. Académie des Sciences, March 22nd, 1886.) 

To make sure that the electric discharge contains other rays 
besides the actinic rays, I made the following experiment :— 

J laid on а gelatino-bromide plate a piece of printed paper in the 
form of a negative, and ¢hen placed the whole in a frame. The 
latter was wrapped up in such a manner that after having been ex- 
posed to the light for a certain time no change was produced ; I 


was then certain that the wrapping was completely opaque, i. e., that | 


there was absolute protection from the luminous rays. 

On the frame thus wrapped up, I produced a series of electric 
waves, the light from which, like the daylight, was unable to 
influence the sensitive plate. An action was produced, however, 
and the image obtained, developed and fixed, was similar to that 
which would have been produced by the action of luminous rays. 
We must, therefore, conolude that the electric light contains, besides 
actinic rays, the particular kind of rays that I have called electric 
rays, and the existence of which I have demonstrated by using dark 
waves (effluves), t. e., waves denuded of luminous rays, 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Ar the sitting of the Royal: Commission on Thursday last week, Mr. 
J. W. LowrHss, M. P., Chairman of the Committee of Ways and 
Means in the House of Commons, described the procedure adopted 
with regard to private Bills. He did not believe that Parliament 
would ever consent to handing over to an entirely independent 
tribunal the ultimate decision and control of such important matters 
as the routes, rates and conditions of the tube railways. Не did not 
believe that important companies, capitalists, or public bodies 
would be satisfied with anything less than a Parliamentary decision. 
There were several objections to any tribunal or board laying down 
a general scheme for London. What might be well for 1904 might 
be obsolete, insufficient, or unnecessary in five or ten years’ time, 
and should capital be invested in a scheme and the project prove 
financially disastrous, an overwhelming blow would be struck at 
the tribunal, and no capitalist was ever likely to trust to it again. 
The work of evolving a scheme which was to be reasonably per- 
manent was beyond the power of any tribunal. It would involve 
engineering and financial investigations of vast magnitude, and 
entail a huge staff of highly-paid experts, engineers, electricians, 
legal advisers, draughtsmen, geologists, clerka and prophets. If, 
. however, a tribunal was.established to deal with tramways, omnibus 
routes, rales of the road, &c., tube railways might be placed under 
that tribunal to some extent. For instance, promoters might 
deposit draft provisional orders'at the Board of Trade, and these 
could be sent, with any petitions, by the Board of Trade to 
the tribunal. The tribunal could decide all questions of the 
locus standi of opponents to take into consideration any report set 
by the Board of Trade, and the Board of Trade would from time to 
time introduce Bills confirming the provisional orders passed by 
the tribunal and such Bills would go through the ordinary stages 
in the two Houses. 

Mr. Joun LurHERN Poux, a director of the London General 
Omnibus Co., Ltd., and chairman of the London Omnibus Owners 
Federation, was then called. He said that it was desired on 
behalf of the London omnibus proprietors to show the great 
importance of their omnibus system, and to correct certain state- 
ments of previous witnesses as to the causes of congestion. The 
omnibus was the carriage of the people, and there was no other 
city inthe world where the omnibus system was so complete as in 
Londcn. The total capital involved in the trade amounted to 
several millions, and the employés to about 16,000. No less than 
480,000,000 passengers were carried every year by London buses. 


* " Effluves Obscura,” 


The majority of passengers used an omnibus for a comparatively 
short distance, because they could get in and ont of it at the exact 
places where they chose, and practically on to the pavement. 


Another point in favour of omnibuses was their mobility. In 1902 


there were 3,696 "buses licensed in London as compared 
with 2,305 in 1892, and 1,389. in 1882. Continuing, witness 
said that omnibus proprietors were using their utmost endeavours to 
provide mechanical traction for these vebicles, and numerous 
forms of motors were constantly being submitted to them. It was 
only a question of time, and in all probability a short time, before 
& satisfactory motor would be produced. Dealing with the question 
of the congestion of the street, Witness said that it was the opinion 
of the omnibus proprietors that railways and deep level tubes were 
the best means, in conjunction with 'buses, of coping with the 
increasing traffic. With regerd to the question of a tribunal, the 
omnibus proprietors suggested that such a body should consist of 
three or five members to be appointed for a number of years. Ав 
in the case of the Light Railway Commission, one of the members 
should be an engineer and one a lawyer. The members of the 
tribunal should devote the whole of their time to the work. He 
objected to the L.0.0. having a seat on the body so long as it 
remained a tramway authority. Witness then went on to deal with 
the question of Parliamentary procedure, and the Commission shortly 
afterwards adjourned. 


\ ELECTRONS AND METEOROLOGY. 


By JOHN DON, B. Sc. 


EXPERIMENTS have been made during the past month, at 
Peterhead Academy, Aberdeen, to discover the relative 
number of electrons present in the air under varying 
conditions of weather. The town is so situated that winds 
blowing from any quarter between N. N. W. and S. by W. 
travel over land, and all other winds are practically off the 
gea. 

To attempt a correlation between weather conditions and 
the insulating qualities of the atmosphere would meantime 
be premature, but some remarkable results have already 
been forthcoming. Easterly winds, for example, as will be 
seen from the accompanying table, carry very few electrons, 
the insulation having been at times perfect for hours on end, 
in spite of the unmistakable dampness. Winds from the 


THE ELECTRONSCOPE. 


west bring about a comparatively quicker discharge of an 
electrified body, and, so far, it would not appear that the 
amount of aqueous vapour has much to do with this action. 
January 26th was a good drying day, and yet the discharge 
was more rapid on that date than it had been since the 
14th. It was also felt by many people to be a depressing 
day, and this also was to be remarked with regard to 
January 19th and 20th, although there was more vapour 
present on these occasions. Ап increase in the number of 
electrons would seem to have an appreciable effect upon the 
temperament, and possibly the vitality, of human beings. 
Almost as much rain fell in the first week of February 
as during the whole of January, but yet the insulation of 
the atmosphere was far superior in the second month— 
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very possibly because the wind, as has been noticed, blew 
off the sea, and not from the land. Upto February 4th, 
the electroscope had always been charged with negative 
electricity, but on that day and subsequently, the wind 
continuing easterly, a positive charge was substituted. 
More rapid discharge was at once perceived, and in future 
observations will be made daily with both kinds of elec- 
trification. ` | 

"The apparatus employed may be readily understood from 
the accompanying sketch — drawn to full size. The glass 
cell a, 12 em. x 7 cm. x 7 cm., rests on a glass slab, and 
from the middle point of its cover depends a rod of sealing- 
wax, 5] cm. long, B, from which two gold leaves, each 
21 cm. х 1 em., are suspended by four single fibres of the 
finest silk, c. Air is admitted between the cell and the slab, 
and is drawn off by a filter pump to & meter not shown in 
the diagram. A reading microscope, E, is focussed on one 
of the leaves at a point near its lower margin. The 
electronscope, as this. modified form of electroscope may be 
called, is charged to a definite potential by passing up from 
below a small proof plane which has been put in contact 
with the top of an ordinary electroscope whose leaves are 
divergent to & measured degree. 

Air is drawn through at the rate of about 10 cb. ft. per 
hour, and the duration of an experiment may be from one 
to four hours. The actual fall is recorded in „ẹths of a 
millimetre in Column 5, and the fall per py ob. ft. of air drawn 
through in Column 9. "The other columns contain collateral 
observetions of barometer, &c., and for many of these I am 
indebted to Dr. MacWalter, Peterhead. I am also obliged 
to Mr. W. Crampton Smith, B.Sc., for his assistance in 
recording the observations. | 

The electronscope is my own device, and is superior to 
an electro&cope, since it insulates almost to perfection, and 
is easily constructed, is obviously dust-proof, and can be 
charged with ease. 


THE RIEDLER-STUMPF STEAM TURBINES. 
By WALTER RAPPAPORT. 


THE heat energy of steam can be thoroughly utilised in 
steam turbines in different manners. First, the steam can 
be allowed to expand in conical nozzles, and then the kinetic 
energy be turned to account. The first steam turbine 
which utilised the steam in this way was the de Laval turbine. 
But theory proves to us that in such purely action turbines 
the circumferential velocity must be equal to half the 
steam velocity, which with the present customary pressure of 
at least 140 lbs. per square inch amounts to about 3,600 ft. 
per second, in reality even somewhat greater, as the angles 
of the vanes at the points of entrance and exit are not 
zero. In the Laval turbine this would, therefore, 
necessitate a circumferential velocity of 2,000 ft. per second, 
а moving wheel of &bout 20 in. diameter, making 80,000 
revolutions per minute. These figures are practically not 
applicable, and во Laval was forced to gear down this high 
rotary motion of the wheel, whereby, of course, the economy 
was greatly diminished. 

А one-wheel purely reaction turbine is ont of the 
question, for the reason that here the circumferential 
velocity must be equal to the steam velocity, the 
number of revolutions, therefore, being twice as many as in 
the de Laval turbine. Parsons made use of the pressure in 
different stages, and in this way achieved satisfactory results, 
although the number of revolutions cannot be decreased 
ad libitum, as the application of a great number of stages 
would increase the internal friction greatly and make the 
machine extremely complicated. The latter drawback was 
removed by Rateau, who used but few stages, but let each 
wheel rotate in a closed chamber. 

A third means of reducing the number of revolutions is 


by chargipg the steam with specifically heavier gases, as . 


has been attempted by Escher, Wyss & Oo. in Zürich. 
These trials were, however, unsuccessful, as it was impos- 
sible to completely regain the mercury vapours which were 
employed. | 


Recently Profs. Riedler and Stumpf have published 
turbine constructions which aim at reducing the number of 
revolations ав much as possible with economical utilisation 
of steam. First, they constructed wheels on the de Laval 
principle, but increased the diameter of the wheel consider- 
ably, up to 6˙5—7 7 ft. diameter, во that the necessary oir- 
cumferential velocity was attained without having to reckon 
with an enormous—practically impossible number of revolu- 
tions. The wheels are constructed as massive nickel 
steel discs, the factor of safety being five. The wheels 
are balanced very exactly so that the centre of gravity is 
precisely in the centre of rotation, The bearings are, 
contrary to those in the Laval turbine, placed quite near the 
disc, and the blades not inserted singly, but milled like pockets 
in the rim of the wheel as shown in fig. 1. The pockets 


Section C-D 


Section A-B 


Fig. 1.—BLADES OP A Втвргвв-Зтомре Товвіме. 


may also be constructed in pairs, and then are similar in 
form to the buckets of a Pelton wheel. Whereas Laval 
employs at the most eight nozzles with elliptical outlet 
section placed singly, the Riedler-Stumpf construction has 
nozzles of rectangular section close to one another on the 
whole circumference of the moving wheel, so that the steam 
acts in a broad ring. The play between the stationary and 
moving parts can thereby be } in. — ү; in., contrary to the 
Parsons [construction. A turbine of the aforesaid con- 
struction of about 2,000-H.P. capacity is set up and working 
in the Moabit electric supply station of the Allgemeine 
Elektricitite-Gesellechaft. The steam pressure is 200 lbs. 
per sq. in. absolute, at a temperature of 294° O., and 
the vacuum in the condenser is only 85 per cent. The 
wheel of this turbine weighs only 850 kgm., and is direct 


ЧМО SWSSNIL | 
N : 4 


Fic. 2.—RibpLER-STUMPF Torso or 2,000 Kw. CAPACITY. 


coupled on the overhang of the heavy dynamo shaft, so that 
a simpler turbine can scarcely be imagined, and the 
mechanical efficiency amounts to nearly 100 per cent. Fig. 2 
ehows this turbine. „ OS : E 
Instead of asing the kinetic energy of the steam in one 
row of blades, it can be utilised in several wheels in 
succession. Only a part of the energy is used for the first 
wheel, this being easily achieved by suitably dimensioning the 


v 
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angles of the vanes at the points of inlet and outlet, guiding 
over the steam to a second moving wheel, where it again 
loses a part of its energy, and then, if desired, to a third and 
fourth wheel. Too many velocity stages would injure the 
economy of the turbine, ав the friction of the steam would 
then become too great. There are two methods of con- 
struction, to carry out this principle; the steam is either 
carried from the expansion nozzles over the first moving wheel, 
and from here by reversing guide blades back again to the 
same vanes, or the steam may be carried to a second wheel. 
The first construction is naturally the simpler and cheaper, 
but it only allows the steam to act on a part of the 
circumference. The second bas the additional advantage of 
permitting the construction of the blades of both wheels 
with different angles, according to the steam velocity at these 
points. This type of turbine has already been built in sizes 
from 20—500 kw. by the A.E.G. The smaller construc- 
tions are well adapted to be placed on the boiler of a 
locomotive, where, in connection with a generator, they 
serve to illuminate the train. 

A third turbine construction, having great resemblance to 
that of the American Curtis, has at the same time pressure 
and velocity staging. The steam expands in nozzles to a 
certain degree and then transmits its kinetic energy to diverse 
wheels in succession, it then comes to a second system of 
nozzles, expands therestill more, and gains further velocity, &c., 
till its pressure has dropped down to the atmosphere or con- 
denser pressure, and it has lost all velocity. The construction 
of the turbo- generator is shown in fig. 3. At A the steam 


Fic. 9.—2,000-kw. RIEDLER-STUMPF TuH50-GENEBATOR. 


enters into the first nozzles and then impinges upon the 
moving blades а, and 51. In this first pressure stage double 
velocity staging is applied. From 51 the eteam goes to the 
second nozzle system, B, the preasure drops down to the 
condenser pressure and the steam acts on a, and 5, In all 
there are two pressure stages, each having double velocity 
Btages used in the machine shown in fig. 3, which possesses 
а capacity of 2,000 Kw. MED 

A special feature of the Riedler-Stumpf turbines is the 
attaching of centrifugal jet-condensers to the turbine shaft 
itself. Such an apparatus is shown at сіп fig. 3. The 
steam enters through the annular channel, d, from the last 
moving wheel, to the condenser wheel and mixes with the cold 
water coming iu through pipe р. The mixture flows off 
through pipe k. Such an arrangement is, of course, not 
only possible with vertical, but also with horizontal ооп- 
struction, where, for instance, the turbine is overhanging 
attached to the one end of the dynamo shaft, and the con- 
denser wheel to the other one. 

Another proposition has been made, to omit the reversing 
guide blades for velocity staging, and to replace them by 
wheels rotating in the contrary direction. The steam would, 


therefore, first expand in a nozzle, then lose a part of its 


velocity in revolving the] first wheel, and act on a wheel 
running in the contrary direction, then again act on a third 
wheel running parallel to the first one and so on. The 
advantage would be that the steam would act on several 
wheels with less friction and in unchanging direction. 
In the construction, however, according to this principle, the 
admission and exhaust of the steam would involve difficulties. 

Prof. Riedler in his paper read at the Berlin meeting of the 
Schiffbautechnische Gesellschaft (Society of Naval Engineers) 
gave some figures on the economy of his turbines, which, 
of course, admit, of considerable improvement, as they are 
still in the first stages of development ; notwithstanding this, 


remarkable results have already been attained as given in the 


following table ` 
| Steam 
Steam Condenser 
No. of | Temp. - 
Where ressure | pressure f ; 
Capacity. revo- | Centi- | sumption 
king. bs. lbs. А 
WOFKINE aa. 55 97. рет lutions. grade. per хе 
T SS ees лыш а 
Berlin rer, i965 . 130 | 21 [3,000 | 294° | 19°6 Ibe, 
Worke 1,920 xp, | 170 12 3,800 300* | 17:4 lbs. 
At half-load | 850 xw. 116 9˙2 3,000 | 290° | 20:3 lbs. 
(vacuum) | 
——————— € 


B. T. H. DIRECT-CURRENT OPEN ARC LAMPS. 


For street lighting in the business section of a city, many 
engineers consider that the continuous-current, open aro, focussing 
lamp is superior to the enclosed arc lamp, on account of the 


Ready for trimming. 


With cover removed. 
B.T.H. DigEcT-CuBRENT OPEN ARC Lamp. 


excellent quality of the light and the steadiness of the &rc. There 
isa tendency for an open arc lamp to concentrate the light in the 
vicinity of the pole, and this is not objectionable when the lamps 
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are installed at distances of 40 to 50 yards apart, as they'frequently 
are for street lighting in large cities. 

The British Thomson-Houston Co., Ltd., are now manufacturing 
at their Rugby works, a 10-ampere, opea атс, continuous-curront 
focussing lamp, combining all the latest improvements in elestrical 
end mechánical design. ' 

The brake wheel and feeding mechanism are of novel design, 
covered by patents. The brake wheel is made on the toggle 
principle, and is very positive in ite action, while friction losses 
are kept at a very low figare. The casing, which is made of solid 
copper, with a black oxidised finish, is constructed in two parts 
which slide over one another. It is supported at the top on bayonet 
catches, and by removing one thumb screw the upper portion can 
be lowered, exposing the entire mechanism for inspection or minor 
repairs. For trimming the lower portion is raised, and the lamp 
can be trimmed by lowering the globe only 9 in. 

When operating two or more lamps in series, it is necessary to 
have some means of adjustment in order to keep them burning with 
equal arc voltage. Inthe B.T.H. lamp this adjustment is made by 
shunting the series magnets with a high resistance adjustable coil. 
The adjustment саа be made without turning off the lamp, and 
much closer regulation can ba secured than with a mechanical 
adjustment. 

All parts of the B.T.H. lamp are made by machinery, and are 
entirely interchangeable. The parts are designed to work together, 
without being so accurately fitted that their operation would be 
affected by the dust and dirt which always works into an arc lamp. 

The lamp is so insulated that when the casing is on, no external 

is in connection with the circuit. All the interior insulation is 
of mica or lava, and the insulation of each lamp is tested with 1,500 
volts alternating ourrent applied for 30 seconds. 

The B.T.H. open arc lamp has a self-contained automatic cut-out, 
and is supplied with or without substitational resistance, as 
required. External line resistances are used, depending upon the 
line voltage and the number of lamps in series, These liue resist- 
ances can be supplied for mounting either on a wall or inside of 
the pole base, and can be made weatherproof when required. 

The following data apply to the standard 10-ampere continuous 
current, double carbon, focussing lamp:—Arc voltage, 40 to 45. 
With normal arc voltage, the lamp regulate within 5 per cent, 
Onder normal conditions and with high quality carbons, the lamp 
will; burn 30 to 32 hours with one trimming 


Without substitu- With substitu- 
tional resistanoe. 


tional resistance. 
Dimensions :— 
With globe in place ... 51 in. 563 in. 
99 $9 lowered 9 00 594 in. А 65 ір. Я 
Weights :— 
With globe and casing 532 lbs. 64} lbs. 
334 lbs. 


Without globe and casing 44} lbs. 


TURBINES FOR LOW FALLS. 


AT the meeting of the Institution of Civil Engineers on February 
16th, a paper was read by Alphonse Steiger, M. Inst. C. E., on The 
Forms of Turbines Most Suitable for Low Falls.“ The following 1s 
‚ ап abstract of the paper :— 
The author draws attention in the first instance to the character 
of water-powers with low falls. These are seldom constant, and in 
most cases both the fall and the water supply vary. The variations 
present an obetacle to the proper utilisation of such power, which, 
wever, can be surmounted. 
The prejudice against the utilisation of water-power with low 
falle, which constitute the majority of water-powers of the British 
Jeles, arises principally out of the disregard of their peculiarities 
and the want of knowledge of the results which may be obtained 
. from a specially adapted turbine under varying conditions, and is 
traceable to many unsatisfactery installations of absolutely un- 
suitable turbines. - 

The author theu considers the difference between impulse turbines 
and pressure turbines, showing by a diagram that varying the 
portion of the fall used for producing pressere—that is, varying 
the degree of reaction, affords & means of adapting turbines to 
special requiremente. 

Pure impulse turbines are not altogether condemed for low falls, 
but places in which they are preferable to pressure turbines are 
extremely few in this country, and even the Haenel turbine, which 
is an intermediate type between the two, is not often suitable. An 
instance is given in order to show that such turbines, though excel- 
lent in themselves aad efficient, do not necessarily make a satis- 
factory installation. The manner in which the disadvantage of all 
axial-flow turbines, namely, the influence of the angles of vanes 
varying with the radial width, which is particularly serious in 
impulse turbines, is partially overcome, is then explained. 

The parallel-flow pressure turbine, generally known as the Jonval 
turbine, is mentioned as particularly adapted to greatly fluctuating 
falls, under which a constant speed may be obtained without 
sacrifice of efficiency. Such a turbine is described, which the author 
has installed for a fall of 2 ft., and particulars of tests made with 

milar turbines at the Zürich Waterworks are given, to show that 

part-gate efficiency of parallel-flow pressure turbines of this 
kind is extremely good. 

It is characteristic of the large majority of re-action or preseure 
turbines that their part-gate efficiency is low, particularly so at less 
than half-gate, which renders them valueless for varying conditions; 
but ss in Europe the water-powers to be dealt with are chiefly of 


this kind, some European turbine builders have succeeded in deeign- 
ing pressure turbines which are giving a very satisfactory efficiency 
even at quarter-gate. 

The conditions of the generation of electricity by water-power, 
such as high speed, rapid regulation, and concentration of larze 

ower in one unit, have influenced very considerably the art of 

uilding turbines. Iu the first place, the desire for high speeds has 
led to a more general adoption of radial-flow turbines, of which the 
inward-flow type is preferable, beiug the more efficient. 

An example of radial-outward-flow turbines is cited, giving the 
special reasons which have led to their adoption in one case of a 
relatively low fall, and the manner in which a quite satisfactory 
efficiency was obtained from this otherwise less efficient type. One 
new type, the cone turbine, is referred to as taking the place of the 
so-called ' mixed-flow turbines," with a view t» obtaining a high 
speed under low falls, even for large units. 

One important factor in turbines is the construction of the баёз, 
aud it is shown in the paper that a distinction must be drawa 
between gates intended for the adjustment of the turbine to a varying 
load, where a high part-gate efficiency is of less importance than 
rapid regulation, and gates for adapting a turbine to varying con- 
ditions, where a good part-gate efficiency is an essential condition. 

Next, with special regard to electrical requirements, reference is 
made to the arrangement of several wheels on one common turbine 
shaft, vertical or horizontal, giving a few instances of the vertical 
arrangement which, under certain circumstances, is particularly 
advantageous, as the weight revolving on the footstep can be 
entirely balanced, and вэ ths loss of power by friction is reduced 
almost to ni. 

The necessity of placing the footstep of a turbine in an accessible 
position is alluded to, and the two kinds of overhead footsteps most 
commonly used are illustrated. | 

The author concludes by drawing attention to the necessity of 
studying more closely the conditions of water-powers with low falls, 
and of paying greater attention to more careful adaptation of 
turbines to such falls, which would probably lead to a better appre- 
ciation of the water-powers of this country. — 3 223 
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ELECTRICAL FIRES. 


Bx E. KILBURN SCOTTI, M. I. E. E., A. M. I. O. E. 


Tux very serious fires which have taken placa in electricity stations, 
Ko., call attention to the urgent necessity of Fire Brigade men 
being specially taught how to tackle an electric fire. At present, 
when a Fire Brigade see smoke issuing from a building, they 
pour volumes of water into it, which is just about the very last 
thing that should be done, if it is electrical. Recently, for 
example, smoke was noticed coming from а sub-station near 
London. It is probable that the trouble was quite local and 
could easily have been put right, bat unfortunately the Fire Brigade 
got there first, and flooded the place, so making matters worse, not 
only for the sub-station but for the power station as well. 

It looks as though special fire engines are required which will 
throw a jet of sand in place of water, and the writer commends the 
idea to Messrs. Merry weather. Another point in this connection is 
that it might be an advantage to hava a large tank of sand in the 
roof over the switchboard, with a flexible hose pipe, so that the sand 
could be instaatly turned on to a short-circuit. The mop as 
used at Deptford station for so many -sars may not always be 
effective. 

One trouble in connection with electrical fires is that the 
fumes from burning insulation are so very dense and suffocating, and 
clearly the best method of curing this is to provide the cables with 
& kind of insulation which will not give off such fumes. Bare 
copper conductors might ba used more frequently, and it is possible 
that a non-inflammable iasulation, such as asbastos, could be 
developed. | 

Failing this, however, it would be well for engineers to investi- 
gate the relative merits of the insulations which are at present in 
use. Some give much denser fumes than othera, whilst many of the 
bituminous compouads melt and ignite at quite a low temperature. 
Ordinary vulcauised bitumen, for example, will soften at 200°, melt 
at 300°, and give off fumes at 400° Е. In this connection it may be 
mentioned that comparative tests have been made on Dialite And 
rubber cables, and the following is a summary of the principal 
particulars :— 

A short length of cable insulated with Dialite, and another one 
covered with the same thickness of rubber, were heated in a retort 
in which special steps were taken to ensure the temperature being 
exactly uniform throughout. Tbe behaviour of the two cables was 


as follows:— 

Fah. Cent, Rubber. Dialite. 

311 155 Gives off fames. No change 

392 200 Fumes inflammable. No fumes. 

437 225 Fumes continue burning. First fumes not in 
flanmable. 

464 240 Continue burning.| Fumes become inflam- 
mable. 

518 270 Continue burning. Continue burning. 


А burning test was made by taking two cable ends each 1 ft. 
long with equal thickaess of Dialite and rubber. They were 
suspended in а perpendicular position, the bottom end of each being 
ignited by two similar standard flames. The rubber, after the 
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removal of the flame, continued rapidly burning with an intense 
and ever increasing flame, the whole covering being burnt away in 
74 minutes, leaving the bare copper strand, whereas Dialite burnt 
with a very small flame which went out three times. 

In à test to show the kind and quantity of fumes produced by 
Dialite and rubber, similar quantities of each material were placed 
in two separate and exactly similar volatilising dishes, the rubber in 
one and the Dialite in the other, great care being taken to ensure 
that the conditions in each case were exactly similar. Each of 
these dishes was covered by a draft funnel from which the fumes 
produced by eimilar standard burners were pumped into large glass 
cylinders. 

The first stage of burning produced the same results in each case, 
but after a few seconds a thick, dense, palpable smoke began 
collecting on the bottom of the cylinder connected with the rubber. 
This continued rapidly increasing, and after a very short time filled 
the whole cylinder to the top. At this stage the cylinder into 
which the Dialite fumes were pumped with the same speed, was 
showing dense smoke only to a height of 1 in. from the bottom, the 
rest of the cylinder having only a slight veil of smoke. 

In а few minutes' time the rubber fumes were produced во 
rapidly that the cylinder would not contain them, and they com- 
menced burning outside and inside the funnel. Meanwhile, the 
Dialite showed nothing but a mere spasmodic flickering inside the 
- funnel. After stopping the experiments, 100 grammes of rubber 
had been burnt to 35 grammes of ash, whilst the Dialite had lost 
only 20 percent. of its weight. 

It is possible that there are other insulating materials which 
are as much superior to Dialite in the above respects as Dialite is 
superior to rubber. If so, now is the time for manufacturers to set 
them forth. Nothing is too much to pay for absolute continuity of 
su 

15 1 result of the Bristol flre, linoleum and rubber mats will, no 
doubt, be banished from switchboard platforms, and the writer would 
suggest in their place the employment of floor lights similar to 
those used in the Glasgow electricity works by Mr. Chamen 
and elsewhere. Being made with the glass cubes projecting above 
the iron framing, such a flooring forms a good insulator, and has 
the further ad vantage of giving light to the space under the switch- 
board platform. Slate slabs might also be used if an insulated 
flooring is absolutely necessary. 


NEW PATENTS APPLIED FOR. 1904. 


Compiled expressly for this journal by W. P. Тномгвом & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


3,704. An improved current collector fcr conduit electric tramways or rail - 
ways and the like.“ C. P., Grew. February 15th. 


8.722. The Ajax, to be applied to electric trams and motor cars.“ F. H. 


Bostock, February 15th. 

3,768. Improvementsin electrical heating and resisting apparatus.” A. W. 
PENROSE and M. Hankin. February 15th. 

8,774. “Improvements in vapour electric lamps.” Н. I. Woop. (Date 
applied for under Patents Act, 1901, February 14th, 1908, being date of applica- 
tion in United States.) February 16th. (Complete. ) 

3,787. “ Improvements in electric railway systems.“ A. A. SHORE and W. 
EmMBLEY. (Date applied for under Patents Act, 1901, April 10th, 1903f being 
date of application in United States.) February 15th. (Complete.) 

8,790. "Improvements in and relating to electric furnaces.” C. A. KELLER. 
February 15th. Complete.) 

9,509. Safety electrical cut-out.” A. J. FULLER and M. Н. BENNETT. 
б ]5th. 

8,826. ‘‘ Improvements in and in the manufacture of insulating or nor- 
conducting materials for electrical purposes." Рохтіте, LTD., and B. DE PoNT. 
February 16th. 

8.8 0. Improvements in controlling apparatus for electric motors.“ J. 
KLINKENBERG. February 16th. | 

8,847. Dynamo-electric machine." C. А. ALLIsox. (The Hooven Owens 
Rentschler Co., United States.) February 16th. Complete.) 

8,584. ''Improvements in alternating- current motors.“ THE BRITISH 
THomMson-Hovuston Co., LTD. (The General Electric Co.) February 16th. 

8,455. “Improvements in electrical switching systems." G. WurouT and 
F. V. NiciioLLs. (Date applied for under Patents Act, 1901, February 16th, 
1903, being date of application in United States.) February 16th. 

8,956. “Improvements in electric motor control systems." TE BRITISH 
THomson-Hotsron Co., LTD. (The General Electric Co.) February 16th. 

8,591. "Improvements in and relating to electrical energy meters.” H. H. 
лкк. (R. Arno, Italy.) February 16th. 

3,890. “Improvements in the method of and means for protecting apparatus 
on alternating current systems." C. H. MERZ and B. Price. February 16th. 

3.97. Improved method of and means for protecting сроки оп alter- 
nating current systems of distribution," C. H. Mrkz and B. Price. February 
16th. 

8,912. Apparatus for regulating electric current.” La Societe L'INDUSTRIE 
VERRIERE ET SES DERIVES, (Date applied for under Patents Act, 1901, 
February 1700, 1503, being date of application in Belgium.) February 16th. 
(Complete.) 

3,918. ''A process of and apparatus for the generation of electric energy.“ 
H. J. Keyzen. February 16th. (Complete.) 

8,935. “Improvements connected with electric cable troughs or conduits." 
Tur SeacomMBE PRESSED Brick лхо TILE Works, Lro, W. H. WILSON and 
Е. Р. Јохкк. February 170}, 

3,955. “Improvements іп making and breaking contact with automatic elec- 
trical circuit breaker." W. Hanitson. February 17th. 

3,900. An electrical automatic fog signal.“ T. J. WATKINSON. February 
ith. : 

3,979. “ Clocks for regulating electric gas and other light.“ 
February l'ith. 

9,994. "Improvements in electrodes for arc lamps." A. C. Levis. (The 
General Electric Co., United States.) February 17th. 

3.995. Improvements in and relating to electric couplers.” 
'THoxsos-HovsToN Co., LTD., and A. S. Ссвітт. February 17th. 

3,996, “Improvements in electric conductors and methods of making the 
Dr Н. C. Levis. (The General Electric Co., United States.) February 

th. 


C. RUTHERFORD. 
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electric railways.“ N. S. BERTRAM. 


. WinkLEss SIGNALLING. R. A. Fessenden. 


N 


8,997.0:'* Improvements in electrodes for arc lamps.” 
General, Electrio Co., United States.) February 17th. 
8,999. ©“ Improvements in arc light and electrodes and methods of making the 
vod H. C. Levis. (The General Blectric Co., United States.) February 
4,000. “Improvements in arc lamp electrodes." H. C. Levis. (The General 
Electric Co., United States.) February 17th. | 
4,0001. "Improvements in electrodes for arc lights.“ H. C. Levis. (The 
ria Electric Co., United Btates.) February 17th. 
“ реше in arc light electrodes.” H.C. Levis. 
Ei Co., United States.) February 17th. 
4,0083. Improvements in аго light electrodes." Н. С. Levis. (The General 
Hleotric Co., United States.) February 17th. - 

4,006. Improvements in electrodes for arc lamps and method of making 
вашег H.C. Levis. (The General Electric Co., United States.) February 
4,005. Improvements in electric arc lamps.“ (The General 

Electrio Co., United States.) February 17th. | 
4,020. ‘Improvements in electric switches." A. C. REYROLLE. February | 
17th. (Complete.) : 
4,024. “Improved construction of apparatus for cleaning electrotypes and the 
like." A.CoLLis. February 17th. (Complete.) 
4,034. “An improved electric terminal coupling for electric batteries or 
wires." A. 8. Briant. February 18th. 
4,059. Improvements in and applicable to electrio furnaces.” W. 81мм, 
H. Simm, В. Storey and J. S. SELLERS. February 18th. 
4,063. A new type of electric аго lamp." G. SciAl I. February 18th. 
4,075. Improvements in supports for conductor rails of electrio railways.” 
H. L. DovrTox апа C. E. Morris. February 18th. (Complete.) 
4,116. Improvements in and connected with electrically controlled lifts and 
hoidts." E. Снлсроік. February 18th. 
4,188. ‘' Improvements in arc lamps and electrodes therefor.” H. C. LEVIS. 
(The General Electric Co., United States.) February 18th. 
4,184, “Improvements in arc lamp electrodes.“ H.C.Lrvis. (The General 
Electric Co., United States.) February 18th. и 


4,167. Device for colling electric sparking arrangements in internal oome- 
bustion engines." R. SANDERSON and J. SANDERSON. February 19th. ; 


4,168. Im rovements in or relating to the driving mechanism of certain 
classes of machinery, such as electrically driven cranes, hoists, and the like.'* 
W. WHITWELL & Co., Lro. and C. Demain. February 19th. 

4,176. Improvements in and relating to multiplex telegraphy.” 
Fikrp. February 19. (Complete.) 

4,188. Improvements in or relating to electric accumulators or storage 
batteries. " А. BLACEMAN. February 19th, , 

4,161, “Improvements in electric traction systems.“ E. F. Mor and P. H. 
Bas TIE. February 19th. 

4.219. Ар improved pneumatic sound disc or diaphragm for telephones and 
other apparatus. A.J. RipLEY. February 19th. 
G. K. B. 


4,288. ''Impróvements in electrical switchboard appliances.” 
ELPHINSTONE. February 19th. 


4,284. “ Improvements in electrical measuring and indicating instruments.“ 
G. K. B. ELPHINSTONE. February 19th. 


4,252, “Improvements in or relating to the overhead wires or equipment of 
February 20th. 


4,291. '* Automatic and electric fire alarm acting under the principle of the 


Н. C. Levis. (The- 


(The General 


H. C. Levis. 


8. D. 


· dilation and contraction of the air or other gases.“ L.A.Carne. February 


205h. 

4,808. ‘‘Improvements in electrical ignition gear for explosion engines.“ 
W. A. WILSON. February 20th. 

4,809. “Improvements in electric switches." THe GENERAL CONTRACTS Co., 
Lrp., E. 8. Cook and W. Н. Сніррквкішір. February 20th. (Complete.) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р, 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stampa). 


1902. 


PoLvruasE Inpuction Morons. Siemens Bros. & Co., Ltd., and F. Lydall.. 
16,839. July 29ch. 

TROLLEY HEADS FoR ELECTRIC TRAMWAYS AND THE LIKE, 
Kerr. 16,574. July 30th. 

REGULATING DEVICES FOR DYNAMO-RLECTRIC МАСНІХЕК, H. H. Lake. (General 
Electric Co.) 16,94. July 30th. 


M. Small and C. 


ELECTRO-MAGNETIC SWITCHES FOR ELECTRIC Rartways., H. Н. Lake. (General 
Electric Co.) 16,924. » 

CoMBINED SOUNDING TELEGRAPH AND TELEPHONE. C. Norden and A. Н. 
Anderson, 16,981. July 3lst. 


ELrcruc WALLS оң FLOOR COUPLING SOCKETS. G. A. G. Davis, H. W. Kent and 
B. G. Stewart. 17,031. August 2nd. 

UNDERGROUND Сохрсітѕ FOR ELECTRIC TRAMWAYS AND RAILWAYS. 
17,127. August 2nd. 

ELECTRICAL STATION INDICATORS FOR USE IN CONNECTION WITH RAILWAY TRAINS, 
К. Losadi. 17,173. August 2nd. 

ELECTRICAL Resistance Devices. L. M. Waterhouse. 17.196. August 6th. 

HoLblRR Fon ComMUTATOR BRUSHES OF DYNAMO-ELECTRIC MACHINES. F. T. 
Weidlaw and F. L. Barney. 17,202. August Sth. 

CLAMrS FoR TnoLLEY Wires. H. H. Lake. (General Electric Co.) 17,390. 
August 7th. 

ELECTRODES FoR ErrcTiuc Anc Lamps. А. Blondel. 

СоммстАТОК  Buvsuks, H. H. Lake. (General 
August 17th. 

Errcimnc Anc Laxrs.. Н. H. Lake. (General Electric Co.) 17,689. August 12th. 

17,704, 17,705, 17,707. August 12th. 

J. J. Stanger. 


W. Cope. 


17,10€. August 7th. 
Electric Co.) 17,688. 


CURATIVE TREATMENT BY AID OF ELECTRICITY AND OXYGEN, 


17,902. August lith. 
Arc Lamers. F. J. Green. 17,918. August l4th. 
ELrcricirY METERS, B. North. 17,952. August 15th. 
ELEcTRO-GASOLINE VEHICLES. L. G. Nilson. 17,998. August 15th. 


ELr.rntc Current Reattarors. British Thomson-Houston Co. (J. J. Wood.) · 
18,080. August loth. 

Cyanging Devices For ELECTROMOBILES., 
(F. P. Cox.) 18,086. 

Evecrnic TAN STOEHIENA. British Thomson-Houston Co., Ltd. (A. R. Everest.) 
18,088. August 16. 

MAkING AND BNEAKIN G ELECTRIC CIRCUITS, 
Co.) 18,229. August 19th. 


Evectric SWITCHES. F. G. Bailey. 18,651. August 25th. 


British Thomson- Houston Co., Ltd.“ 


Н. H. Lake. (General Electrio. 
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No. 1,872. 


THE GAS ENGINE IN AMERICA. 


SEEING that America has been blessed with a supply of 
natural gas of high thermal value, which only required 
to be tapped and applied to useful purposes, an operation 
not involving a heavy first cost, it is somewhat surprising 
that the application of this store of fuel to power purposes, 
by means of internal combustion engines, has not brought 
about the development of the gas engine in America in advance 
of those countries not having equal advantages, A study of 
certain organs of the engineering Press during the last few 


‘years would lead one to suppose that the Americans were 


leading in all matters where ingenuity and technical appli- 
cations were concerned ; but the advance in gas engine design, 
through the utilisation of blast furnace gas and producer 
gas in England, Belgium, Germany, &c., has led us to wonder 
how it is that America has not taken fuller advantage of the 


economy to be gained by the adoption and perfecting of the 


internal combustion engine. That gas engines of consider- 
able power have nevertheless been made in the States is well 
known, the Westinghouse Co.'s vertical gas engine, and the 
Snow Plough Co.'s engines, having been described and illus- 
trated in the engineering papers. 

Our contemporary, the American Electrician for February, 
has an article on the * American * Crossley' Gas Engine," 
as adopted by the Power and Mining Machinery Co., of New 
York. Now, it will be evident that at this date: in 
choosing a type, such an important company would make 
a thorough examination of all the different designs of gus 
engines now being exploited in Great Britain and on the 
Continent, before coming to a decision, and it speaks well 
well for the Old Country that the American company has 
adopted the “ Crossley pattern. 

In our issue of August 14th, 1908, we illustrated the 
different types of gas engines made by the Crossley Co., so 
that it is only recessary to refer to the principal charac- 
teristics of the engine adopted by the Power and Mining 
Machinery Co. The cycle of these engines is the“ Otte 
four-cycle," in preference to the “ two-cycle " engines of the 
„Körting“ and“ Oechelbáuser " class, and the engine illus- 
trated in our contemporary is of the vis-à-vis arrangement of 
650 Н.Р. To procure a minimum of cyclic irregularity with 
this arrangement of two four-cycle cylinders, the fly-wheel 
rim has to be of considerable weight, owing to there being 
two impulses immediately following each other in one revo- 
lution, and then two strokes without impulse in the following 
revolution. Another feature of the latest type of Crossley 
engine is, that the method of governing is that which regulates 
the explosive mixture to suit the load, down to that point at 
which the charge becomes во weak as to be uncertain of 
Ignition, when the governor automatically brings into action 
the hit-or-miss arrangement; the governor, moreover, ie 
driven from an independent -shaft actuated by the 
spiral gear, which also drives the side shaft. This method of 
using an independent shaft relieves the governor from the 
jarring effect of the stress on the side shaft due to the 
actuation of the exhaust valve and other valves. Indicator 
diagrams taken from, an engine fitted with this class of 
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governor show very satisfactory reduction of the force of 
the impulse to suit the load, with economy of gas. 


Good features of the four-cycle engine are simplicity, 


small number of parts, and general get-at-ableness for clean- 
ing and overhauling. When a firm in this country brings 
skill and workmanship into full play, it is able to compete 
with the U.S.A., or any other country, and hold its own. 


ipee A CASE of considerable importance 
Authorities’ Protection to local authorities who indulge in 
ASN municipal trading, was decided by Mr. 
Justice Channel on February 21st. An action was 
brought against the London County Council by a person 
who had sustained injury in a tramway accident. The 
defendants contended that in carrying on the working 
of the tramcars they were protected by the provisions of the 
Public Authorities’ Protection Act, 1903, and that inasmuch 
a8 the plaintiff had not commenced proceedings within six 
months of the negligent act complained of, the action was 
barred by the limitation provided by Sec 1 (a) of that 
statute. This came before the Court as a preliminary point. 
After a lengthy legal argument, Mr. Justice Channel] decided 
in favour of the County Council. In the course of his 
judgment he said :— ' 
„The complaint against the defendants is one of negli- 
gence in working the trams. If the matter had been 
open to me, I shonld have been Mmclined to say that 
on the true construction of the section, the defendants 
would have been protected from the consequences of 
negligence in the course of the construction of the tram- 
ways, but that they would not be protected from the conse- 
quences of their servants’ negligence in carrying on the work 
in relation to the working of the trams after the construction 
was completed. The case, however, was covered by the 
authorities, and, in particular, by the саве of ‘the Ydun.’ 
This decision may be expressed in a few words to be that 
the plaintiff, in a running-dowh case, who is suing a local 
authority, is subject to the disabilities of the Public Autho- 
rities’ Protection Act. Let us see what this involves. The 
material parts of the Act provides that any action, prose- 
cution or other proceeding commenced in the United King- 
dom against any person for any act done in pursuance, or 
execution or intended execution of any Act of Parliament, 
or of any public daty or authority, or in respect of any 
alleged neglect or default in the execution of any such Act, 
duty or authority, shall be brought within six months as 
therein provided, and that the defendant, if successful, shall 
have the costs as between solicitor and client. The Act does 
not apply to proceedings arising under an Act which applies 
to Scotland only, and contains a limitation of the time and 
other conditions for the proceedings. It will be seen at 
once that the Act does not excuse the local authority from 
liability ; it merely prevents it being sued, unless the 
action is brought within a certain time. It has been held 
uot to extend to proceedings against a company with statu- 
tory powers, which exists not only for the public benefit, but 
also for the purpose of earning profits, if it can. It will 
also extend to p ings against a local authority in 
respect of a trade or business carried on by it by virtue 
of statutory powers.” The principle laid down by Sir 
Francis Jeune has now been affirmed by the Court of Appeal. 
As we have often stated on former occasions, the partial 
immunity afforded to a local authority by this Act gives 
these bodies an advantage over private companies whose 
hunting grounds have been encroached upon by the devotees 
of municipal trading. So long as a local authority is per- 
forming a strictly public duty, we see no objection to it 
being protected from vexatious litigation. It is otherwise 
when it undertakes work which can just as well be per- 
formed by a private concern. 


IN our issue for October 9th last we 
xc , gave some account of the preliminary 
and their Lessons. report drawn up by Dr. R. Mullineux 

Walmsley upon trans-Atlantic engineering 
education. It will be remembered that Dr. Walmsley, who 
is Principal of the Northampton Institute, in Clerkenwell, 
took a three months’ tour through the United States during 
last year—not in the holiday season, but when the college, 


were in full work—in order to study American methods on 
the spot, and to report to his governing body as to the 
suitability or otherwise of copying them here. His 
first report was for the authorities of his Institute, the 
second is а bulky “ paper ” of some 50 pages communicated 
to the Institution of Electrica! Engineers on February 11th 
last. i 

The main portion of the present document consists of a 
detailed description of tbe methods adopted in the numerous 
establishments visited, of а discussion of the characteristics 
exhibited by the students turned out, and of the attitude of 
American employers in general to those students, while, at 
the end, Dr. Walmsley devotes a few pages to a summary 
of his impressions and to a recapitulation of the lessons 
which are worth learning in the United Kingdom. Running 
through the whole pamphlet to an extent which renders it 


the leit motif of the piece, is the statement that no premium 


is required when trained engineering students enter American 
works. In our country, pupils who offer premiums are 
seldom refused, even if their training has been insufficient ; 
and, when they are accepted, they are often simply allowed 
the run of the factory on the off-chance that they may pick 
up knowledge and experience. In the States, employers ask 
no premium, but pay a living wage, because they consider it 
advantageous to do so. Even if our manufacturers were 
prepared to take students on the same relative scale as is 
done in America, our schools are neither staffed nor 
equipped to produce a large enough number of trained men. 
But, on the other hand, some of our students who have been 
trained well may be found in the States holding their own 
perfectly. Moreover, to a large extent owing to the 
“incubus " of the premium system, British parente will not 
find the money for a proper college education, but listen to 
the arguments about so-called “ practical” training, and 
prefer to enter their sons at once into works. To sum up, 
it is the employers and manufacturers who hold the key of 
the position, and it is for them to say whether the leeway ” 
in British engineering educational methods ** is to be made 
up in this generation, or postponed until it is too late." 

Mr. Walmsley, however, does not content himself with 
destructive criticism, but essays the more difficult, though 
vastly more profitable, task of construction. He agrees that 
our system of secondary education is lamentably deficient, 
because the future engineer is compelled to worship the 
humanities to the practical exclusion of science. This must 
be put right ; but we cannot afford to wait till that is done, 
or the present generation of schoolboys will be left out in 
the cold. It is therefore necessary for the technical colleges 
to make the best of the material sent them ; and some of it 
is not bad. Mr. Walmsley desires а four years' college 
course, with the last two “long summers spent in works, 
the whole followed by, say, another solid year in the factory. 
This plan allows the studenta who have mistakenly gone in 
for engineering of any kind to be weeded out in the colleges, 
and so protects the works from them. Under the various 
Acts of Parliament some million of money is spent every 
year in England and Wales upon technical education, but 
only a little of it has been devoted to higher engineering 
education. A similar remark applies to the money spent by 
the Board of Education. More of our existing monetary 
resources ought to be spent upon engineering. Within the past 
few years certain scholarships have been earmarked for com- 
mercial education; engineering should be treated identically. 
Surely the great productive industry of engineering is as 
worthy of attention in this respect as the distributive 
industry of commerce. Last June there were 179 inter- 
mediate London County scholars in attendance, and only 25 
were taking engineering classes, yet all were drawn from the 
class which might be expected to feed the productive rather 
than the distributive branch of trade. 

The position attained by engineering education in the 
United States and Canada is due to very recent expansion ; 
it is not altogether the work of the past 10 years, but the 
greater part is, especially that portion which has caused the 
complete revolution in the attitude of the American employer 
towards the colleges. Ten years’ lost time is not too much 
for us to make up, but further delay renders the task more 
difficult; and if we neglect our duty much longer, it may 
become well nigh hopeless for us to regain the position as an 
engineering nation which we are allowing to escape into 
others’ hands. 
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THE OPERATION OF RAILWAY POINTS 
AND SIGNALS BY POWER. 


By А RAILWAY OFFICIAL. 


Тик installation of the “Crewe” system of power 
signalling on the North-Eastern Railway, at York, is 
one of the latest of a number of experiments in 
various parts of the country, in the substitution of power 
for manual labour in the operation of points and signals. 
For many years railway signalling apparatus has been 
of a stereotyped character, but present practice shows 
considerable indications of change. Not only has 
the apparatus for the operation of the points and 
signals been unchanged for a considerable period, but 
that other important adjunct to railway signalling, 
the electrical block apparatus, has, except for compara- 
tively small installations of the lock and block systems, 
undergone practically no change during the last quarter of 
a century. In this branch of the subject, however, there 
are signs of some degree of change. Perhaps, in consc- 
quence of recent visits to the United States, American 
systems of automatic signalling are being experimented with 
to some extent, most probably with a view to ascertain their 
suitability or otherwise for the somewhat different condi- 
tions obtaining in this country. The changes here outlined 
do not affect the signalling from the engine-driver's point of 
view, but there are not wanting those who advocate radical 
changes in this direction also. Amongst the latter are those 
who desire to see introduced systems of signalling directly upon 
the engine, either as an auxiliary to meet certain well-known 
conditions, or as a complete substitution of the present method 
of signalling ; and suggestions are also made in some quarters 


which, if adopted, would dispense with the ordinary signal 


arms altogether and rely upon lights for both day and night 
signalling. In this case, two lamps, showing red and green 
respectively, would be provided, and would be operated in 
accordance with the conditions existing from time to time. 
In such a system electric lighting would be a necessity in 
order to effect any material change in the method of 
operation and the corresponding reduction in first cost, 
which it is hoped the introduction of the system would effect. 
The use of such a system would, therefore, be limited to 
places where an electrical supply can be readily obtained. 
Whether the ultimate result would be economical is а doubtful 
point, and the effectiveness of such a method of signalling 
to drivers of trains under all conditions is also extremely 
doubtful. Leaving these suggestions, which probably have 
their origin in a desire to reduce expenses, on one side, it may 
be of interest to consider the question of the operation of 
points and signals by power, as opposed to the manual opera- 
tion which, in this country, up to a quite recent date, has 
been invariably used. 

To commercial men a new system of working, appeals only 
in so far as it can be shown that it will favourably affect their 


businesses, If it is directly economical, by reason of lower 


first cost or economy of labour, good. If it is equally 
directly economical by facilitating dispatch of business and 
enabling more to be handled, it is also good. If it is less 
directly of advantage in that it tends to safety of operation 
and freedom from accident, and consequent delay, it is still 
good, but not to the same degree as when it directly aud 
favourably affects the returns on their investments. The 
most ingenious engineering combinations, or applications of 
scientific laws, in no way appeal to the business man unless 
it сап be shown that their use, as embodied in apparatus 
offered for his service, will result in a financial advantage. 
With the engineer or the scientific investigator the case is 

different. New combinations, or the discovery of new laws, 
appeal to them first on account of novelty, and excite 
admiration by ingenuity or simplicity of construction, or 
from the means by which discovery is made. The business 
man, however, is first and last concerned with estimates 
which search into all questions of application; and the 
business man ia supreme. How do systems of points and 
signal operation by power affect results judged by these 
standards? Аге they cheaper to install than the manually- 
operated systems? Arethey more economical in use? Do 
they facilitate the disposal of traffic in any degree better 
than existing system? Do they, increase the safety of 


operation? And to each of these questions ! ће final 
question is How much? 

A glance through the arguments of those who advocate 
the use of power, discloges no claim of lower first cost for 
installation, and it is fair to presume that any material 
advantage in this direction is hardly likely to be omitted 
from the catalogue of advantages, since it not only affecte 
the capital expenditure, but also the standing charges on 
that amount. On the question of labour cost for operation, 
the claims are more definite, since we are told that 
one man can do the work of three, in a cabin 
equipped for power signalling. At the same time, we are 
told that, in consequence of the diminution of physical 
labour, the signalman is left more at liberty to direct 
attention to train movements; and it is also stated that 
dividing the work of a large cabin amongst a number of 
men, divides the responsibility more or less, and has 
frequently resulted in mistakes. These statements seem 
hardly consistent. If more leisure is necessary for the 
signalman to allow of his noting more carefully the move- 
ment of trains and the positions of his points and signals, 
why attempt to impose upon him the duty of three men, and 
во deprive him of the leisure he should have? If, however, 
divided operation tends to mistakes, and the system allows 
of the physical labour of one man being made equal to that 
of three men with the ordinary system, in what respect does 
the signalman obtain the advantages for more accurate 
observation which are claimed? In any case, what else but 
train movemente is it that directa his operations with the 
points and signals, especially in those places where power- 
signalling systems have hitherto been chiefly installed—busy 
junctions or shunting points? Must not the signalman be 
acquainted with the positions and requirements of trains 
before he can satisfy the latter, and do not the positions of 
his levers tell him what are the positions of the points and 
signals? Is not the interlocking intended to prevent 
mistakes in the operation of pointe and signals, and does it not 
control absolutely all signalling operations ? Even in power 
systems, the mechanical interlocking of the levers is the 
first and most important check upon operations, and other 
devices or checks are, in the majority of instances, intended to 
provide for cases. arising from ible discontinuity 
between the movement of the lever, and the object ulti- 
mately operated. Is it not the case, when two or three 
signalmen are engaged in one cabin, that the necessity arises 
more on account of the need for speed in operating rather 
than for any other reason, and that such speed is impossible in 
large cabins with one man only, on account of the distances 
between the levers? When two men are making a combined 
operation in a cabin the movements must be made in a pre- 
determined course, prescribed by the interlocking and the 
preceding positions of the points and signals, and one man 
must wait until the other has made all or part of his move- 
ments before he can commence. The speed so obtained is 
solely due to the absence of the necessity for travelling to and 
from the various levers, as would be necessary if the opera- 
tions were all made by one man. It is therefore rather 
the relative positions of the levers to be operated, 
the distances between them, and the order of operation that 
necessitate the employment of а number of signalmen in а 
large cabin to complete operations in a reasonable time, than 
any other circumstance. 

On the score of facility in the disposal of traffic it is 
common knowledge that a well laid out yard is the most 
effective factor, Facilities for getting quit of traffic depend 
more upon the room for shunting, and the relative positions 
of the lines, than any other circumstance. A signalman can 
but allow.of the occupation of the lines in accordance with 
his signalling arrangements, his rules for working, and such . 
information as is afforded to-hita by traffic directors of the 
relative importance of the trains to be dealt with. The 
signalman is more a guardian against improper combinations 
of traffic on the portion of line under his care, and, especially 
at large shunting points, he must work to the requirements 
of those who are directora of traffic movements. | 

Ап important point in connection with the facilitation of 
traffic is the time in which a signalman can make the 
various movements for a complete operation. With the 
ordinary manually operated frame each individual movement 
is completed at once. With power systems, generally 
speaking, the operation of points ів not completed by one 
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movement of the lever controlling them. The actual move- 
ment of the points does not directly follow the motion of the 
lever, but is effected through another medium which must 
complete its work before the lever movement which called it 
into operation can be completed and release the appropriate 
successive levers. This necessitates pauses in the move- 
ments of the point levers, corresponding to the times 
occupied in the actual movements of the points by the 
motor, &c., and the receipt of the check indication which, 
whilst comparativeiy small individually, are cumulative for a 
number, and tend to increase the time required for a complete 
operation. Such pauses are necessary, of course, so that 
independent intimation of the complete movement of the 
points in the direction desired may be obtained, before free- 
ing levers operating signals controlling the movement of 
traffic over the points in question. To those accystomed to 
the direot operation of the points with the levers, these 
pauses and the necessary wait for the intimation of the com- 
pletion of the pointa movement are curious, and it would 
appear that they must materially affect the time necessary 
for а complete operation where a considerable number of 
points have to be moved. 

The last point to be considered is the question of safety 
of operation, and how far it is affected by power signalling. 
Generally speaking, it may be said to be but little affected 
either way. The chief check on inadvertent action on the 
part of the signalman is still ithe mechanical interlocking 
between the points and signal levers required by the Board 
of Trade; signals still return to the “off” position by 
gravity on the removal of the restraining force, and points 
are mechanically locked in either position. Hence failure of 
apparatus in part or wholly, tends to delay rather than to 
danger from conflicting movements of traffic, which, of 
course, is the condition that should obtain under such cir- 
cumstances. Unauthorised movements of traffic, however, 
are without any additional check and signals may be passed 
at danger ог points run through in the trailing direction 
without warning being given to the driver or signalman. 

From what has been said, it is apparent that power 
systems for the operation of points and signals are principally 
of value in that they diminish the physical labour of the 
signalman. If it is assumed that the labour hitherto 
entailed has not been excessive, and may still be imposed, 
then the introduction of & power system may be economical 
by reducing the number of men required, or, on the other 
hand, by allowing of ап increase of the area to be controlled. 
As has been already seen, there are other conditions which 
have considerable effect in determining the number of men 
to be employed; and there are very narrow limits 
to the distance over which a signalman can exercise 
effective control at busy places. The annual oost 
of power, especially in cases where a special installa- 
tion is necessary, cannot fail to be considerable, and will 
go а long way towards wiping out any advantage obtained 
by & reduction of the number of signalmen employed. 
Isolated installations, with their own power plant, can 
hardly be expected, in any case, to compare favourably on 
the score of cost, with the ordinary system. Only when 
applied to a number of cabina extending over а considerable 
distance can such installations be considered as operating 
under conditions favourable to economy ; but it by no means 
follows that successive cabins from a junction or shunting- 
yard, where a power system would be appropriate, are also 
of the ваше character. In quite the majority of cases, such 
cabins would be small, and whilst a signalman would be 
necessary to control the working of the traffic, the amount 
of physical labour to which he would be subject would not 
be excessive, and would not, on this score, justify the replace- 
ment of manual labour by power. 

For the reasons given, any large extension of the use of 
power for signalling purposes is not likely to be experienced 
under the present conditions of railway operation in this 
country. "The iustallationg now in use may be looked upon 
as experiments only, which, even if they were а financial 
Success in each case, are not of sufficient msgnitude, or 
likely to be, to affect the working of the several lines 
upon which they have been installed. That signalling 
in this country is costly, and ite advantages indirect, 
may be admitted at once, but there is no immediate 
prospect of а system that will replace it altogether. The 
directiong in which railway companies will require to make 


radical changes, in order to consolidate their positions, are of 

uite a different character, and every. year's delay in setting 
their houses in order will render them less able to meet the 
increase in competition which is inevitable in the near 
future. Competitors with newer methods of transport, more 
modern ideas of their duties to their clients, and the methods 
for more effectively carrying out those duties, and un- 
encumbered by loads of long-dead capital, cannot fail to 
render the tenure of steam railways insecure, and tend 
to a repetition of ‘the same mad rush to repair years of 
neglect which is characteristic of the present time. 


THE HIRE-PURCHASE OF MOTORS. 


IN our issue of the 19th ult. a brief résume of Mr. Britton’s 
paper read before the Glasgow Local Section was given, and 
we commented on some of the views expressed by the author. 
From the report of the discussion which has since come 
to hand, it appears that the fight raged almost entirely 
round municipal trading, despite the Motherwell engineer's 
attempts to keep this in the background. It is, of course, 
natural that the contractors should oppose Mr. Pritton's 
suggestion, and that they should, as traders, be anti- 
municipaliste ; though it is a little surprising that manu- 
facturers should take up the same attitude, except on the 
purely personal ground that they have not been sufficiently suc- 
cessful in securing Corporation orders for motors. But every 
Corporation engineer should be allowed to purchase motors 
in the cheapest market, consistent with his getting & good 
article, in the interests of his undertaking and of 
his consumer. This is, of course, on the premise 
that municipal trading should be allowed. Mr. Sam 
Mavor does not think so, nor does Mr. H. A. Mavor; and 
as for the chairman, Mr. J. M. M. Manro, he made a long 
aud vehement tirade against the whole thing, ending up by 
stating that he did not wish to be considered an opponent of 
municipal enterprise. The gist of these gentlemen’s 
remarks was that corporations should not be allowed to 
trade in anything except what is for the public benefit, 
and that as for motor hire- purchase, this should be 
left to private enterprise. With regard to the first 
objection, it has been argued that a man who does well 
for himself does well for the nation, and that the idea that 
the consumer has no right to benefit at the expense of 
other classes of the community is absurd, for he will by 
increased prosperity employ more labour and turn out goods 
more cheaply than before. Again, humanity is not yet во 
perfect that private enterprise can be made to order, and 
people are not always inclined, for the benefit of the com- 
munity, to risk their money in hire-purchase schemes, especi- 
ally when a mere 34 or 4 per cent. is the only dividend in 
view. On the other hand, if corporations can efficiently 
(we use the term advisedly) carry on such a business, it is 
certainly to the public benefit that electricity should become 
cheaper by this means, and also that money should be kept 
in circulation. By all means let private enterprise be 
encouraged where it has taken root, but corporations 
are not likely to sit still and wait for the private 
enterprise which does not come, whilst their supply 
undertakings stand in need of every possible stimulus, 
But, as Mr. Parsons pointed out, they would, no doubt, 
be only too glad to be relieved of the responsibility by 
private people, and in this connection it was satisfactory to 
learn from Mr. W. W. Lackie that such a company had 
been started in Glasgow. This speaker remarked that, if 
private enterprise persisted in refusing to take up the matter, 
and there was a demand from consumers for motor hire on 
these terms, he did not see why a Corporation should not 
undertake it, however much it might be outside the ordinary 
limits of municipal trading. 

One more interesting point was elucidated by Mr. 
Britton, who stated in his reply to a question asked by Mr. 
Tonides that in Motherwell they allowed 124 per cent. per 
annum ou the cost of the motor for depreciation, the hirer 
paying for all repairs. As regards motor hire only, which 
was hardly referred to at all, during their 24 years’ experi- 
ence in Motherwell they had not spent more than £3 on the 
motors they had on hire, 


C Vol 54. No. 1,373, Manon 11, 1904] - THE ELECTRICAL REVIEW. 


409 


Seeing that the paper is of interest both locally and also 
generally, it is à pity that matters of such importance are 
not also discussed before the Institution in London. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
| until the following week. 


Workshop Practice.’ 


The criticisms of Mr. Kilburn Scott on workshop practice 
are most amusing, and it is refreshing to find a prophet who 
can point out what should be done. A shaping machine 
with the stroke inwards, would be awkward to set, and Mr. 
Scott considers that the ram would be lighter when in ten- 
sion. I always understood that cast-iron was much stronger 
in compression that in tension, but I think that Cotterill 
and Rankine must have been mistaken. 

The original method of boring out alternator rings has 
been in use for some years; in some factories the ring is 
bolted to a star-shaped bed flat on the floor, and a long arm 
revolves on a fixed vertical shaft. It is a novelty to find 
that lathe bearings are not strong enough to stand the 
friction pull required to coil wire; I believe a stronger lathe 
would meet the case, automatic winding machines of the 
type indicated are in universal use for thin wires. Most 


firms dip the ends of armature bars previous to winding, and 


the use of the solder pot is not unknown in England; why 
not tip the armature and commutator into a Brobdignag 
solder pot and do them all at once? The existence of insu- 
lation is а mere detail. 

Armature coil taping machines have been in use in 
England for some time, but they are only of use on special 
#һарев of coils. i 

It is very sad to find that English factories do not make 
everything themselves, but nowadays specialisation is the 
cure, not multiplication ; a small firm cannot make all its 
stampings at the price of a firm that delivers 10 or 12 tons 
a day, and as for other details, is it worth while to buy an 
expensive machine for the honour and glory of saving a few 
pence once a month ? Many Continental factories use the 
system of making every little bit of a machine from an alter- 
nator casting to a lampholder, but the bankrupt condition of 
the average Continental firm speaks volumes for this prac- 
tice. How are we going to get a decent surface on a steel 
casting, without filling and rabbing down; buyers some- 
times like to have the machines decently finished, though 
there is nothing like spoiling the ship for a ha'porth of tar. 

T. R. 


Electricity in India. 


* Your Correspondent," writing in your issue of January 
29th, again returns to the subject of the Indian Electricity 
Act, 1903, and the rules thereunder. I send you, therefore, a 
сору of the Gazette of India containing the notification 
directing “ that the said Act shall come into force on and 
with effect from January 1st, 1904," and promulgating rules 
thereunder. “ Your Correspondent" no doubt saw the 
draft rules, which were published for information on 
. September 15th, 1903, and he might have taken the trouble 
to check his statemente before impugning my accuracy. 


X. Y. Z. 
February 17th, 1904. 


Municipal Appointments. 


This week а Corporation is advertising for an electrical 
assistant, and many of our profession will doubtlese apply. 
I should have done во, but hearing privately, and on first rate 
authority, that the position was settled several weeks ago, I 
have deemed an application superflous. 

I consider it & shame to waste men’s time in applying— 
and what's more, in hoping—when the vacancy is already 
settled. Doubtless, those gentlemen with influence who can 
obtain positions without application will smile at tbis 
letter but what of those who have not got that influence ? 


Ex-Applicant, 


мо 


WE ОНР mS. сш 


Development of our Industry. 


Has any enterprising central station engineer ever tried 
to improve his long hour-load by offering induce- 
ments to private residents who are already consumers, to 
introduce the advantages of electric lighting among their 
acquaintances, and get them to adopt the light ор the free 
wiring system. Such methods of expansion are widely used 
in other industries, and would seem to give good prospects 
in the field of electric lighting for similar reasons. 

The inducement might take the form of allowing one 
quarter’s electricity account to remain unpaid, provided two 
other consumers of similar capacity were induced to sign 
applications for supply. Certain. regulations would be 
needed to prove claims definitely, and these could be readily 
arranged. 

If successful, a great expansion of business might be 
expected. Will some enterprising engineers give their im- 
pressions on the subject, Ж 

Deyelopment Engineer. 


Lessons of the Bristol Fire. 


Although living in this far-off country, I still have the 
privilege of reading the ELECTRICAL REVIEW every week, 
the only disadvantage being that each copy when received 
(out here) is about three weeks old. 

During the last two or three weeks I have been much 
interested in some correspondence which has been going on 
їп your columns with reference to the recent fire at the 
Bristol Electricity Works. In your issue of January 8th 
last there is a letter from Mr. E. Kilburn Scott, in which 
that gentleman is apparently pointing out to central station 
engineers а method for preventing breakdowns in electricity 
works. 

Iu your issue of January 15th there are four letters in 
reply to Mr. Kilburn Scott’s—one from Mr. A. Hugh Sea- 
brook, engineer and manager of the Barking Electricity 
Works ; one from Mr. Horace Boot, consulting and resident 
engineer to the Tunbridge Wells Electricity Works; one 
from “J. B. F.“; and the last from Mr. E. Garside, of the 
Ferry Works, Thames Ditton. | 

I should like, in the first instance, if your space will 
permit, to maké a few remarks with regard to Mr. Kilburn 
Scott's letter. In the first place, Mr. Scott compares an 
electricity undertaking with a gas undertaking. With 
regard to this, Mr. Scott makes the assertion that gasworks 
are, perhaps, better managed than electricity works. Is it 
possible that any right-thinking man can compare two such 
things? Mr. Scott goes on to say that breakdowns in elec- 
tricity works do à tremendous amount of harm to the industry 
by giving the opposition something tangible to talk about ; 
he also sets down Bristol as the ideal supply station in the 
United Kingdom. (If this is not Mr. Kilburn Scott's mean- 
ing, it certainly appears во from his letter.) He then further 
suggests that reserve plant—either in the shape of extra 
machinery ora storage battery—should be installed. 

Сап Mr. Kilburn Scott inform me of any electrical works 
in the United Kingdom, with the exception of thoge which 
are now, or have been recently, under course of construction, 
that are without the necessary spare plant ? 

He further goes on to say that the result of breakdowns 
similar to the one in question should be the means of flooding 
accumulator and electrical engineering firms with orders. 

I am not personally acquainted with Mr. Scott, but, from 
a remark which Mr. Boot makes in his comments on this 
letter, I understand that Mr. Scott represented for some time 
a manufacturing firm of electrical engineers. If this is the 
case, Mr. Scott is no doubt writing this letter with a view to 
business. 

To pass on to your next issue, although I cannot agree 
with Mr. Scott’s remarks, I think there are one of two 
paragraphs in the letters of reply which are mentioned, 
which are worthy of criticism. 

Mr. A. Hugh Seabrook, in commenting on this letter, 
asks for particulars with regard to a battery which would 
take the load of a station such as Bristol for 24 hours. Mr. 
Seabrook further goes on to ask what would be the capital 
cost of upkeep, including transforming gear, &c., losses of 
efficiency between a steam alternator and the distributing 
mains, the annual depreciation, interest and sinking fund, 
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I may bean amateur in the way of electrical engineering, 
but I fail to see how a storage battery can be used as a 
stand-by on an alternating-current system. 

To pass on to Mr. Horace Boot’s letter. While fully 
recognising the responsibility of a central station engineer, 
I do not think it is good form for any engineer to personally 
blow his own trumpet, as Mr. Boot does in his letter. We 
are all fully aware of the necessary qualifications of a central 
station engineer, but in the letter in question, we are prac- 
tically told that all central station engineers must be, not 
ony perfect electricians, but also first class marine engineers. 
I should like to give you an instance of a remark which was 
made by a well-known ehief engineer in an English central 
station to an assistant in a corporation electricity works 
with which I was connected some years ago. The chief 
engineer in question waa looking round the station and hap- 
pened to catch sight of the vacuum gauge belonging to the 
condenser ; the gauge, at the time, was registering 27} in. of 
vacuum. This enlightened gentleman made the remark to 
the assistant in question that he considered 274 in. a very 
poor working standard, since, in his station, whenever the 
condenser was working they always ran with 32 in. of 
vacuum. It appears to me, under these circumetances, that 
the said chief engineer must have entirely broken down the 
rules of nature. 

While fully recognising the responsibilities which have to 
be taken by a central station engineer, it strikes me 
that Mr. Boot's remarks with reference to Mr. Scott's letter 
are somewhat strong. | 

Passing to the next letter of J. B. F., Mr. Kilburn 
Scott is asked whether he knows of any central station 
sessing a battery that will supply the maximum, or even half 
the maximum load. 

I will not mention any names at present, but I think I can 
give the name of one station, which, although not a public 
station, is at the same time considerably bigger than many 
public stations in England, which can supply its full load 
for, say, 12 hours. With regard tothe last paragraph in this 
letter, I quite agree with “J. B. F.“ that the majority of 
cases of total breakdowns, the consequence of which is that 
the total supply is unable to be maintained, are due to com- 
mittees, and not to the chief engineers. 

With regard to the last letter of Mr. E. Garside, I entirely 
agree with him that high-tension switchboards are very 
much better without fuses. If this is to be the case, my 
opinion is that there is only one absolutely satisfactory 
system to go upon, and that is Andrews's patent return 
current cut-out system, which entirely does away with fuses 
on the machine panels of the switchboard. Although this 
system means laying duplicate feeders, and will not 
absolutely prevent the lights being out owing to a break- 
down of the machinery in the central station, I think 
I am perfectly correct in saying that it will, in nine 
cages out of ten, prevent the total extinction of the lights as 
a result of a breakdown on the mains. 


Colonial Electrical Engineer. 
Cape Town, S. A., 
February 10th, 1904. 


[We are always glad to hear from our Colonial friends, and 
regret that we cannot at present transmil the ELECTRICAL 
REVIEW to the Cape in less than three weeks, We have 
Good Hopes for improvement in the future, when the express 
airship is an accomplished fact. 

We may point out that, so far as we know, Mr. E. K. 
Scott is not connected with a manufacturing firm. Also 
that a storage battery can be used as a stand-by on an A.C. 
system in conjunction with a motor-alternator, by which 
the low-pressure direct-current is converted to high-pressure 
alternating current ; this system has been actually applied in 
some cases.—Eps. E. R.] 


N 


— 


Gas v. Electricity. 


In reply to Agnostic,” who, in your issue of the 26th 
ult., desires to know the quantity of gas consumed by 
various types of burnera, I beg to eubmit the resulta of some 
experiments which I recently carried out, and which I trust 
may be of use to your correspondent. 

The comperisons were made by means of a Methven gas 


2 


standard and a Joly photometer, and the following are the 
mean values obtained :— 


Cb ft. gas con- 
sumed per c r. hr. 


Cost per o. v.- hour 
with ` 


Burner, at pressure giving at 85. per 1000 
highest efflciency. cb. ft. 
Braya’ No. 6 ... ез 84 01224. 
Suggs’ No. 5 E i 82 01154. 
Brays’ No. 8 enamel lator, 28 01000 
Incandescent ..  .. . 05 *0018d 


| 


Taking an average electric glow lamp consuming, say, 
four watts per candle-power, and energy at 6d. per unit, the 
cost рег candle-power-hour for electric lighting is :024d., 
from which it is apparent that, under average circumstances, 
and on a basis of “so much light for во much money,” gas 
is the cheaper form of illumination. 

However, against this cheapness must be balanced the 
fact that in the case of gas illumination, over 99 cent. 
of the total energy is manifested in the form of fient. and 
that air is consumed and carbon dioxide evolved. In an 
average electric glow lamp only about 92 per cent. of the 
total energy is manifested in the form of heat; no air is 
consumed or gas evolved ; therefore, apart from the con- 
siderations of healthiness and convenience, it may be con- 
cluded that in cases where the illumination is in proximity 
with valuable furniture or pictures, electric light, although 
apparently more expensive, would, by lessening depreciation, 
balance with the cost of gas. 

H. Waymouth Prance, A.I.E.E. 

London, W., 

March 1st, 1904. 


[ Ав we have often pointed ont, the bare cost per candle- 
power-hour under test is only one of the factors entering 
into the comparison. It is true that 1 oz. of margarine costs 
less than 1 oz. of butter; but is that a sufficient reason for 
preferring margarine ?—Ерв, E. R.] 


Small Gas Engines v. Electric Motors. 
Referring to Mr. Mensforth's letter on this subject in your 


istzue of the 4th inst., it will be seen that he estimates the 


gas consumption of a 14 B.H P. engine at no load as 88 cb. ft. 
per hour. This appears unnecessarily hard on the engine. 
In the report of the Society of Arts’ trials which took place as 
long ago аз 1889, it was found that a gas engine of 14 74 
B.H.P. consumed 52 cb. ft. per hour on no load. An engine 
of 9:5 B. H. P., recently tested by the writer with the belt off, 
took only 27:7 cb. ft. per hour. 

The cost of the oil is too small to materially affect the 
question, but the cost and quantity are as stated by the user 
after reference to his books. No doubt he has to use a large 
quantity of such inferior oil. 

The instance of the 8-в н.р. gas engine, given by Mr. 
Mensforth, seems perfectly fair, but this engine is running 
on а much better load factor and with lower-priced gas than 
in the other case. The writer recently went into the case of 
а 33-B.H.P. engine working continuously for 50 hours а week, 
at half load, with gas at 28. 9d. per 1,000, and the cost per 
B.H.P.-hour came out to 1:33d. It is not claimed that a 
motor is cheaper in every case, but that there are a great 
many cases of intermittent load in which it would be so. 

To obtain the greatest benefits in such cases, it is usually 
necessary to provide separate motors for the principal tools. 

Referring again to Mr. Mensforth’s example, and accept- 
ing his figures, if interest and depreciation are taken into 
account, the engine would not have the best of it. 

An 8-B.H.P. gas engine, delivered and erected with 
foundations and accessories, would not cost less than £75. 
On this tuke 5 per cent, interest and 5 per cent. depreciation 
= £1 17s. 6d. 

A 6-в н.р. motor, delivered and erected, should not cost 
over £27. On this take 5 per cent. interest and 3 per cent. 
depreciation = 9s. 3d. 

Then we have the total costs per quarter :— 


For the gas engine * . £15 0 0 
„ motor . . £14 17 3 


With regard to Mr. Hibbard's letter, no' doubt such 
figures as he gives have been obtained. They are not, 
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however, the figures usually obtained for engines of 
miscellaneous makes after several years’ use; and the 
original article was on the subject of replacing existing gas 
engines, 


The Writer of the Article. 
March 7th, 1904. 


Your correspondent Mr. Hibbard, in his letter on the above 
subject, gives us figures of such a startling nature, that I 
hope you will permit me to ask him to furnish myself, 
amongst others of your readers, with the following. further 
information. | 

What is the calorific value of the gas used, where they are 
working on 15 cb. ft. per B.H.P.-hour? At how many 
places can one get lighting gas at 1s. 3d. per thousand, 
these hard times? And, where is the small gas-driven 
electric plant which is giving a Board of Trade unit for one- 
seventh of a penny? (You will notice I ask ¢s, not can.) 

May I point ont that a consumption of 15 cb. ft. of gas per 
B. H. P., gas of 600-B.Th. units per cb. ft., mech. eff. of 


engine 85 per cent., gives a thermal efficiency of 33:2 per 


cent. about, to I. H.P. Is this a regular commercial figure? 


H. Mensforth. 
March Tth, 1904. 


I have read with interest the article ** Small Gas Engines 
v. Electric Motors" in this week's ELECTRICAL REVIEW, 
and quite agree with the first few lines. If the writer of 
the article is unable to make out а better case for electrical 
driving than the example he gives, I fear his efforta to 
displace that 600 H.P. of gas engines will meet with little 
success. | | 

By a strange calculation he discovers that the engine is 
working at just half load for 209 hours per quarter, and 
could be shut down for the odd 415 hours One can 
scarcely take such a statement as this seriously. 

Is it not possible that some small machine, taking, say, 
1 E. P., is running nearly all day? If so, then the motor, 
when installed, must run for a considerable period much 
underloaded, as the gas engine at present probably does. 

It has not been. my good fortune to know of any works 
(assuming it employs more than one machine) where the 
work can be so arranged that it requires a uniform power for 
a certain time, and can then be finished at one instant. 

Finally, there is a paragraph near the end of the article 
that I must take exception to. It refers to “interest and 
depreciation,” and I can only ask the writer to read an 
article in the ELECTRICAL REVIEW of August 28th, 1903, 
in which an engineer writes in a very able manner of the 
effect, of interest and depreciation on proposed substitution of 
new plant for old. 

E. A. L. 


I noticed in your issue of February 26th an article, 
evidently communicated by a correspondent, and bearing 
the above title. Can you kindly spare me room in your 
paper for the following criticism from one interested in the 
use of gas engines ? 

1. Amongst the figures used in his calculationa the writer 
of the article shows that only one is ascertained from actual 
practice—viz., the quarterly gas bill for the engine. Every 
other figure is theoretical. His conclusions are therefore 
only hypothetical. 

2. He does not pretend to know the actual gas con- 
sumption of the engine per в.н.р., nor the consumption 
running light; yet on these data absolutely depends the 
&ccuracy of his comparison. 

8. Again, he admits that the engine runs for 48 hours per 
week, or 624 hours per quarter—in other words, that this 
wood-working plant is in use practically continuously with 
varying load; yet, in calculating the cost of current 
required if ап electric motor were used (for which purpose 
he, in reality, only guesses at the number of horse-power-hours), 
he works on the busis that the plant should only be used 
when the work in the shop would give a steady three-quarter 
‘oad, or thereaboute, thus requiring that the electric motor 
should only be used for 209 hours, as stated by him, as 
against the gas engine with 624 hours. Any person 
acquainted with a joiners’ shop knows this is an impossible 


condition, Опе man usually works several tools in 
Succession, and cannot do so simultaneously. The whole 
calculation, therefore, collapses, as, if the electric motor were 
run, as it clearly would be, for the greater number of hours, 
then, as the writer admita by inference in his last paragraph, 
the efficiency would be less and the coet per quarter more. 
Naturally, the motor will not carry ite friction load for a 
greater number of hours without using more current. 

Like your contributor I have some particulars of the cost 
of running a small wood-working plant; but with this 
difference, that my figures are obtained from practice; und 


. instead of being assumed are taken from the actual charges 


made for current and 


gas respectively. They are as 
follows :— | | | 


Югкотвомотов 460 Уогтв 40 AMPERES. | 
Charge for current per quarter to March 19th, 1903 (say 11 weeks). 


2,100 units at 3d. е e £26 5 0 
4,974 „ 144. ies Ws 31 1 9 
£57 6 9 
Less 5 per cent. allowed... 217 4 

£54 9 5, 


шый), will be seen the average cost of current is less than 2d..per 


The motor was replaced by а gas engine to run the same 
plant in the same manner, bat the engine was bought much 
larger in view of extensions, several lengths of main shaft- 
ing added, and a building put up for more wood-working 
plant. 'The engine being underloaded, ав the new tools 
were not yet bought, was at а disadvantege; but for the 
12 weeks, April 15th to July 9th, the cost of gas at 
28. 8d. per 1,000 was iss . . £20 5 5 
The comparison, therefore, is :— | 


Current average per week 
Gas average per week 


£4 19 0 
118 9 


I hear that the consumption of gas since has been 
slightly less, as might have been expected after the engine 
had had a few months’ use. | 

I fancy your contributor has not grasped the fact that 
though there are uses for small electromotors as well as for 
gas engines, it is unsafe to generalise. 

James S. Wylde. 


Eleetricity in Mines. 


Having read the letter of your correspondent, Mr. Т, 
Campbell Futers, in the March 4th issue of the ELECTRICAL 
REVIEW, and learnt that he does not apprehend danger 
from the sparking of brushes on continuous current motors 
at а coal face, I should like to suggest to him that there are 
many advantages to be gained by dispensing altogether with 
the compressed air engine and the electric motor, and adopt- 
ing in their stead the petrol motor with electric ignition to 
drive his coal cutters, &c. I assure him that in making 
this suggestion to him, I have no personal axe to grind, and 
that I am so modest that I cannot take either responsibility 
or credit for the idea. 

Mr. Faters will no doubt be able to logically demonstrate 
to the powers that be that there is in reality no danger in 
the use of such apparatus as I have described, or, at any 
rate, no more than there is in using a continuous current 
electric motor. He certainly would be able to convince bis 
directors of the economy of a system which requires neither 
pipes nor cables, There would, if he adopted my suggestion, 
be none of those vexatious rules and regulations he com- 
plains of to trouble him or that long-suffering individual 
the colliery manager, except just those which would apply to 
that one little spark, and as a preliminary to obtaining per- 
mission to install boilers at his gate ends and cut coal with 
a steam engine driving his machinery, Mr. Faters will, I 
dare say, agree with me, the idea is “ illegant." ö 

The only task which would present considerable difficulty, 
would be the eradication of the firm conviction tbat a spark 
in a gassy mine constitutes a source of danger, be it from 
the commutator of an electric motor, or the secondary ends 
of an induction coil. 

The aforesaid firm conviction has apparently taken root 
in the minds of the stupid public, and the more obstinate 
framers and enforcers of the Coal Mines Regulation Act 
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seem to base all their rules upon the assumption ithat this 


conviction is borne out by facta. 

I am sadly afraid that Mr. Futers would not be able to 
convince these people of the fallacy of their opinions, but 
still, his continuous current motor sparking away day after 
day, should be sufficient evidence for the most obstinate—if 

he could get them to go near enough to see it. 

If he is not sufficiently fortunate in this respect to enable 
him to my suggestion, and is forced to look out for a 
motor which will not spark, I recommend to him the three- 
phase induction motor, and notwithstanding the asser- 
tion that it is not always possible to use it in thin seams, 
I think he will get satisfactory replies if he sends his 
inquiries to the right places. I can assure him that it is 

, always possible to use а three-phase motor in a mine where 
continuous current motors can be used, and I have no doubt 
that by this time, if my knowledge of the enterprise of 
electrical manufacturers goes for anything, he will have 
received particulars from them which may have caused him 
to modify his opinion on this point. 

, The same particulars will also probably have enlightened 
him regarding the comparative initial cost of polypbase 
and continuous current machinery, and I may venture to 
say that the upkeep of the former type, if properly installed, 
will not cost more than 50 per cent. for any given uniform 
capacity, of the upkeep of the latter. 

It is quite possible to point out disadvantages possessed 
by polyphase systems when compared with continuous- 
current plant and appliances, but when one takes into con- 
sideration the easy manner in which alternating currents can 
be transformed, the absolutely sparkless operation of the 
induction motor, and consequently reduced danger of 
explosion in places where the fear of explosion is not un- 
founded, and the risk terribly real if not, always realised, one 
comes to the conclusion that the little defects are amply 
compensated for, and there is no doubt that alternating 
currents are the safest, and, therefore, the best which could 
be employed in mines. | 

| Е. J. Milne, 
Pinxton, March 7th, 1904. 


Fire Risk in Flour Mills. 


As representative of a motor-manufacturing firm, I 
interviewed the manager of a flour mill re installation of 
electrio motors, and was surprised to hear that, 108. per cent. 
(ten shillings per cent.) is charged extra for insurance if 

any are installedl— vide Fire Office Committee Rules, June 
4th, 1908. | 

In the interests of electrical progress, it would be satis- 
factory to have some explanation. Ten years since this may 
have been necessary; but in the present days of totally 
enclosed motors, to my mind it is extraordinary. - 

Possibly the expert engineers to the framers of this rule 
can advance some reason ? 

The particular mills I refer to, sometimes “shut down," 
but wish to use their “sack hoist,” the electric supply ів 
obtainable off the mains—should they have to pay £50 extra 
insurance (say £10,000 cover) to be allowed to use an 
absolutely safe machine costing about £25 ? 

T. L. R. Puzzled. 


Electrons and Meteorology. 


The result of Mr. Don’s experiments, appearing in the 
ELECTRICAL Review of March 4th, 1904, are of great 
importance, they certainly justify the suggestion made in a 
series of articles on * An Electrical Hypothesis for the Solar 
and Planetary Systems, and Some of their Associated 
Phenomena,” appearing in the ELECTRICAL Review of 
April, 1898, under the nom de plume of “ Delta,” that a 
special society should be formed from the ranks of physicists, 
electricians, chemists, and from the medical fraternity along 
with experts in astronomy and meteorology to make day by 
day investigations, in various parts of the country, of the 
variations in the electrical conditions of the atmosphere, and 
correlate the accumulated results with associated meteoro- 
logic, astonomic, physical and hygienic changes. 

It appears to me that if the members of such a society 
were equipped with Mr. Don's electronscope, a barometer 

with a thermometer attached, and a compass, they could 


immediately commence a geographically distributed investi- 
gation, the result of which might be productive of benefit to 


science and to the welfare of mankind. 
Alpha. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Atthe sitting of this Commission on Thursday last week, evidence 
was given by Mr. Е. B. BEHR, the mono-rail inventor. He said 
that, in his opinion, if a central authority were created it should 
not only deal with the street traffio, but should determine what 
class of railways or tramways should be built. There had been 
many mistakes made in the past in designing means of communica- 
tion in London. As an instance he mentioned the tube railways. 
In many places (hose tubes duplicated each other for considerable 
distances. In one case, that of the Waterloo and Baker Street tube 
and the Charing Cross and Hampstead tube, the lines ran for over 
a mile within an aversge distance of less than half a mile. The 
capitalisation of those tubes had now reached to the enormous sums 
of from £600,000 to £850,000 per mile, and it seemed impossible that 
many of the tubes could pay а fair dividend. It seemed to him 
undesirable to encourage, by the authority lent to a project by Par- 
liamentary sanction, expenditure which must result in loss to the 
public, especially when the sums could be more advantageously 
devoted to the construction of overhead railways. The great pre- 
judice created against overhead railways in London was due prin- 
cipally to the idea that they were very ugly and would disfigure 
the streets. He put in а set of photographs of the Berlin railways 
to show what effect such railways had uponthe streets. It wasquite 
possible to design, ав had been done at Berlin in some instances, 
overhead railways with lines not going along the centre of the 
street, but at the back of the houses. He had designed a monc-rail 
line going from east to west through North London. The line 
would be 12 miles long, and would start from the Royal Oak by 
Edgware Road, and pass through St. Jobn's Wood, Camden Town, 
King's Crose, Islington, Haggerston and Hackney, to the Albert and 
Victoria Docks. In connection with this line would be branch 
lines of а total length of over 5 miles, one going from the Royal 
Oak to Willesden Junction, another from Haggerston to Old Broad 
Street, and one going by Stepney to Limehouse. He submitted 
plans and sections of these railways, which be estimated would cost 
£100,000 per mile. He had also designed another mono-rail line 
to go from the Houses of Parliament to Putney Bridge Btation 
along the Chelsea Embankment; that could be built for £25,000 
per mile. Some of the advantages in using the mono-rail for 
purposes of street railways were its cheapness, the possibility of 
passing in many places under existing road bridges, the use of very 
sharp curves without much friction, the little space occupied in the 
streets, and the absolute impossibility of derailment. Dealing with 
the question of tramwayr, witness said that he considered them to 
be very objectionable in many cases, owing to the obstruction they 
caused. Tramways should be avoided where possible, and should 
only be allowed in euch streets where they would not impede, or be 
impeded by, the other traffic. 

Mr. Francis Fox (Sir Douglas Fox & Partners), who has had 
a large experience of tunnelling work, was then called. He desired 
to corroborate the evidence given by his brother, Bir Douglas Fox. 
With regard to shallow subways he said that he would be a strong 
advocate for them where the conditions were suitable. They would 
be suitable under new and very wide streets, but the proposal to 
construct them under the existing streets of the Metropolis was 
fraught with very great danger to adjacent property. The cause of 
tbis was the fact tbat they would have to be made in the gravel, and 
the necessary pumping would tend to undermine the surrounding 
property by drawing away the sand. Compressed air could not be 
diy so near the surface. The witness gave several illustrations of 
accidents which had occurred in works of this kind. То obviate 
such effecta passing under the Metropolis the late Mr. Greathead 
adopted the system of deep level tubes, which traversed the clay. 
To abandon that system and to revert to shallow tunnel construction, 
would, in witness's opinion, be taking а retrograde step. Continuing, 
he said that for years past he had had to deal with the question of 
the ventilation of mines, railway tunnels, &c. On railways where 
steam locomotives were used, the question of the products of com- 
bustion was а very important matter, but this did not come in in the 
case of tube railways. In the case of the former tunnels, the 
proportion of CO, could be kept as low as 20 parts in 10,000 but 
such a proportion should be considered quite inadmissible in the 
case of an electric tube, and he then went into the question some- 
what fully, saying, in conclusion, that to ensure healthy ventilation 
during periods of dense traffio, such аз occurred on Bank Holidays, 
&c., the entire air should be changed every hour. Proceeding, he dealt 
with the precautions taken to prevent fire and panic, and said that 
most of the necessary precautions had been adopted on one or other 
of the London Tubes before the fire on the Paris underground. 
One important point was that there should be an absence of gutta- 

rcha or other inflammable and smoke-producing material in the 
nsulation of cables and wires: all such leads and circuits should be 
covered with iron or other non-flammable material. 

On Friday evidence was given by Mr. J. F. 8. Goopay, the 
general manager of the Great Eastern Railway. He corrected 
Statements made by previous witnesses who had said that work- 
men's trains were remunerative to railway companies, and from 
which statements the inference might be made that it would be fair 
to impose upon the companies the duty of providing further 
accommodation at fares of; 2d., or so, for the return journey. The 
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Great Eastern had never admitted that those workmen's fares paid. 
The receipts per train-mile from workmen’s trains at the present 
time was 3s. 32d. The of working in the suburban districts 
of London was far greater рет train-mils than the average for the 
whole line, owing to the following matters: Short sections, shorter 
hours of labour, heavy train loads, and frequent stopping, larger 
number of stations. i 

Sir HENRY OAKLEY, the chairman of the Central London Rail- 
way, said that it was impossible to decide whether a man was a 
workman or not, and any one arriving at a station before 7.30 a.m. 
would be entitled to & return ticket at single fare. Referring in 
detailto the working of the line, he said that the lifts worked 
satisfactorily and economically, the cost of maintenance and work- 
"ing being about 8 per cent. of the total working expenses. If in 
future tube railways, booking halls under the pavement were 
allowed, as in Paris, and at the Bank station of the Central 


London Railway, а saving in cost of construction would be 
effected. z 


PARLIAMENTARY. 


Sr. Млвүгввони ELECTRICO LigBTIMG BILL. 


On TLursday last week the Court of Referees, under the chairman- 
ship of Mr. Parker Smith, M. P., sat to consider, amongst other 
matters, the claim of the Metropolitan Electric Supply Co., Ltd., 
for a locus standi against the St. Marylebone Electric Lighting Bill. 
Mr. Balfour Browne, K. C., represented the company, and Mr. Н. 
Lloyd, K. O., was for the Marylebone Borough Council, who objected 
to the locus being granted. 

Mr. Barroun Browns, in opening the case, went into the history 
of the electric lighting question ín Marylebone, which ultimately led to 
an arbitration between the company and the local authority, when the 
arbitrator fixed the price of the company's undertaking to be pur- 
chased by the Borough Council at £1,212,000. The company had 
taken proceedings to enforce payment, and had obtained а judg- 
ment order, but this had been suspended from time to time. In 
the Bill now being promcted by the Borough Council, the object 
sought was power to raise money for completing the purchase, and 
he had no objection to that. But the promoters had included 
other clauses in the Bill, and asked to be allowed to raise about 
£600,000 for fresh works. As the Council now owed his clients 
£1,965,000, they were afraid this £600,000 might be made a prior 
charge on the rates to their judgment summons. 

E GREENE asked if the company could not get a sequestration 
order. 

Mr. Browns replied that nobody seemed to know exactly what 
the sequestration of a corporation meant. He did not think it 
would have a more terrorising effect than the award seemed to have 
had upon the Council. He had never heard of a receiver being 
appointed for a corporation. 

Mr. Ввүнмов JONES remarked that he had always understood that 
the Court of Obancery could appoint a receiver to carry out any 
order of the Court. 

Mr. Browne said, of course, he wanted the Corporation to raise 
the money, but he also wanted it made perfectly clear that, if they 
got power to raise it, they must pay him. Asa matter of fact, there 
was nothing in the Bill to compel the promoters to pay the 
petitioners. Only quite recently they had had the case of a cor- 
poration raising money for one object and applying it to an entirely 
different object. Ifa clause were put in the Bill, it would become 
a statutory duty оп the part of the Council to pay the company, 
and should they commit a breach of that duty, the Attorney-General 
would have something to say. 

Mr. Lioyp characterised the contention of Mr. Browne that a 
judgment creditor was entitled to a locus standi against the Bill of 
alocal authority to raise money, as a monstrous proposition. The 
company would be in exactly the same position as they were now 
if the Bill were passed. 

Mr. PAvuLTON asked what was the objection of Mr. Lloyd to giving 
the clause asked for ? À 

Mr. LtLovp said the Corporation were under an order of the 
Oourt to pay, and they had moved beaven and earth to pay. They 
had tried to- borrow the money from the County Oouncil, and 
failed, and they could not pay until they had obtained an Act of 
Parliament. 

After deliberating for some time tbe Court, by & majority, dit- 
allowed the focus of the company. 


KETTERING Exsorric LianHTING. 


Ox Tuesday a Select Committee of the House of Commons con- 
sidered the Kettering Improvement Bill, promoted by the U.D.C. 
Mr. Vessy Knox, who appeared for the promoters, said that with 
regard to the electric lighting portion of the Bill, Clause 5 dealt 
with the question of free wiring, and the Council asked for powers 
to expend money on wiring a number of houses in the town. Where 
well-to-do persons were being supplied with electricity there was 


no difficulty with regard to wiring, but in the case of persons with . 


small capital it wasa matter of great importance. 

Mr. Boron, who represented the Local Government Board, said it 
wa8 not free wiring. 

The CzHAIBMAN: It is paid for in the rental. 

Mr. Vesey Knox said the matter was discussed in the previous 
session in the Bill of the Beckenham Urban District Oouncil, and 
after hearing evidence, the Committee allowed £20,000 to be ex- 


pended in that way. Clause 14 of the Bill was one with 
regard to which there was no precedent, and what was asked for was 
that the provision of the Public Health Act with respect to the 
purcbase of lands by а local authority should, as applied to 
Kettering, be deemed to be extended so as to include the purchase 
of land the electricity undertaking of the Council In other 
words, they asked that authority should be given to the Local 
Government Board to grant the Council compulsory power to pur- 
chase a piece of land adjoining the generating station, at some 
future period. The comment of the Local Government Board on 
that was that such а change ought to be made by the general law. 
The circumstances, however, in this case were special. The site 
chosen for the generating station was a convenient one in the centre 
of the town, and adjoining it was some land which the Council did 
not want at the present moment, but which would be necessary foran 
extension of the station at some future period. If the Oouncil 
bought it now they would be saddling their electric lighting under- 
taking with a considerable amount of unremunerative expenditure 
and they were aiming to keep down such a burden. On the other 
hand, they might not be before Parliament again for many years, and 
so they asked that the Local Government Board. should be 
empowered to give them compulsory powers to acquire the land 
when it was required. If they asked in that Bill for compulsory 
powers they would only get three years, and they did not expect to 


. want the land within three years. 


Mr. Boxp, Clerk to the Urban District Council, was called, and 
said the Council had already burrowed £12,352 for their undertak- 
ing, but had still considerable unused borrowing powers. They 
obtained their order in 1896, and were advised by Prof. 
Kennedy, and the undertaking was being carried on under the 
guidance of Messrs. Kennedy and Jenkin. They were not yet 
supplying electricity, but had had applications for the free wiring 
of houses. | Ее 

Mr. C. Saumpzns, Chairman of the Kettering U. D. C, said it was 
absolutely essential for the welfare of the town that they should 
have the power to supply motors and wiring. He did not think 
unless they had such powers they would make the undertaking 
remunerative for some years. 

Replying to Mr. WHITLEY (one of the Committee), WITNESS 
said they estimated that, of the 6,000 houses in Kettering, 400 
would require free wiring, and this would cost £10 house. He 
bad not worked out what the estimated profit would be for such 
houses, but, on the whole undertaking, the estimate showed a 

fit. It was proposed to charge 4jd. per unit for lighting and 11d. 

unit for power after the first 2,000 units. For the first 2,000 

its 2d. would be charged. 

"in answer to Sir T. оша, Wirness said the 820 houses and 
shops proposed to be free-wired would work out at £13,000. With 
regard to the motors, which were estimated to be let out on the 
hire system, the total was made up as follows :—-30 $-H.P. motors, 
£900 ; 25 1-н.Р. motors, £1,000 ; 20 3-H.P. motors, £1,200; 20 5-H.P. 
motors, £1,600 ; and 20 10-H.P. motors, £2,200—total, £6,900. They 
had at present spent about £33,500 on mains and stations. | 

Prof. KeNNEDY ssid he bad advised the Council as to the best 
way of developing the supply of electricity in the district, and his 
original estimate for electrical plant and mains, was £30,000. 
They asked for power for £32,600, excluding buildings, and 
of mains were about £8,000. The present buildings would 
hold about 2,400 н.р, which would provide current for an 
equivalent of about 70,000 lamps. The actual plant which was 
being put in was only 750 н.р. He thought it desirable that in 
some way the Council should have a call on the adjoining land, but 
they would not want it for five or six years. Kettering differed a 
great deal from many towns in the matter of having a large indus- 
trial population and small industrial enterprises, and he pointed 
out to the Council that if the scheme was to be made successful 
they should be able to supply motors for industrial concerns. The 
present estimate for 365,000 units seemed to be reasonable. 
Personally, he attached more importance to letting motors on hire 
than to free wiring. His original estimate was for 367,000 units 
per annum, with a revenue of £5,875; and, after paying all interest 
and sinking fund, that would have left a balance of £1,085. Since 
that time the Council had decided on a lower price per anit, which 
would leave a smaller balance. 

Mr. Knox pointed out that they only asked for a period of 10 
years for the repayment of the loan for wiring. А 

Mr. Boror objected to the words “electric lines” in the clause, 
and suggested that for the sake of uniformity the word '' wiring 
should be substituted. 

. Mr. Knox pointed out that in the Electric Lighting Acts the 
definition of the words “ electric line" included wires, &c. What 
they were anxious for was to get powers to let motors on hire. 

Mr. Luss, Parliamentary agent for the Bill, and chairman of the 
Beckenham U.D.O., said that in Beckenham they had the clause, 
aud the way it was carried out in Beckenham was this: Ifa person 
wired his own house; he paid 54d. per unit, and if it was wired by 
the Council he paid 3d. per unit. In addition, if he did not 
consume a certain amount, he had to pay something in the way of 
rent for wiring. ‚ 

The CHAIRMAN asked what had been the experience of the system 
financially ? 


Mr. Leas said they would never have got the demand they had 


were it not for the system. They opened their works in November, 
1900, and within 18 months reached their full capacity. They 
originally spent £30,000, but had now spent £70,000. They were 
advised that these wires would last 30 years, for they were placed 
in tubes in the casemente, and were not touched, and required no 
maintenance. | 

The Committee passed the wiring clauses with some small altera- 
tions of the wording. The clause relating to the compulsory 
powers for the purchase of land was not passed. 
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London United Tramways.—The opposition of Ealing Corporation, 
the Bucks. County Council, the Surrey O.C. and the Great Western 
Railway Co. to this Bill has been withdrawn. 

Lincolnshire and Yorkshire Electric Power.—The Great Grimsby 
Gas Co. and the Great Grimsby Waterworks Co. have withdrawn 
their opposition to this Bill. 

Great Northern and City Railway Bill.—This Bill came before Mr. 
Jeffreys Committee on Unopposed Bills on Friday. The object of 
the measure is to extend the time limited by the Companies' Acts 
for the compulsory purchase of land and for the completion of the 
authorised railway, and also for the payment of interest out of 
capital within the extended time, which is 1907. There being no 
opposition, formal proof of the preamble was given and the Bill was 
ordered to go forward for tbird reading. 

Petitions Withdrawn.—The following petitions in oppone en to 
Private Billa have been withdrawn: —The East London Water- 
works Co. to the North and South Woolwich Electric "Railway 
Bill; the North Cheshire Water Oo., to the Cheshire Electricity 
and Power Gas Bill; the Southwark and Vauxhall Water Oo., to the 
London, Camberwell and Dulwich Tramways Bill; and the Wands- 
worth Gas Co. to the L. O. C. Tramways Bill. 

. St. Marylebone Electric Lighting Bill.—The Standing Orders Oom- 

mittee of the House of Commons have decided that the standing 
orders shall not be dispensed with in the case of the Gas Light and 
Coke Co., so that the company will not be permitted to proceed 
with their opposition. 

Shipley U.D.C. Bill.—On Tuesday this Bill was ordered to go to 
the House of Lords for the third reading. 

Tynemouth Corporation.—This omnibus Bill makes provision 
to amend the Electric Lighting Act, 1882, for the filing and 
making up of the annual statement of accounts of the elec- 
tricity undertaking, came before a Committee of the House of 
гос oe Tuesday, and, being unopposed, was committed for third 
rea Я á 

Govan Burgh (Electricity).—This Bill, which was promoted as а 
Scotch Provisional Order, and was ordered ito be proceeded with as 
a private Bill, came before the Unopposed Committee of the House 
of Lords on Tuesday, and was referred to the House for third 
reading. It confers further powers on the local authority in the 
way of supplying electric fittings, the making of special charges to 
premises being separately supplied, &c. 

Isle of Thanet Light Railways Bill.—This Bill will not be pro- 
ceeded with. The proposal of the company was to supply autho- 
rised undertakers outeide the limits of supoly. | 

Chesterfield Corporation Tramways Bill.—On Tuesday a Select 
Committee of the House of Lords, under the ckairmanship of the 
Earl of Crewe, considered the Chesterfield Corporation Tramways 
and Improvements Bil. Duriog the hearing an amicable settle- 
ment was arrived at with the only opponents (the Derbyshire 
с Council) and the prearoble of the Bill was then declared 
prove 


¢ 


LEGAL. 


Вт. JaaES'S Аяр Patt Marr Exvzoraic Licutma Co., LTD., 
v. Тнв Kina. 


THIS case came before Mr. Justice Farwell, sitting as an additional 
judge of the King’s Bench Division, on Tuesday. Mr. Cripps, K. C., 
Mr. R. J. Parker, and Mr. Llewellyn Davies appeared for the com- 
pany ; and Mr. Clavell Salter, К.С, and Mr. John Harris for the 


116. 

Mr. Cripps ваја that the case really raised a question as to the 
liabilities of the Postmaster- General or his contractors, because the 
ultimate liability would be upon them under the Telegraph Acte. 
Under the Act of 1863 the Postmaster-General was entitled to carry 
out certain works in respect of telegraphic or telephonic com- 
munication, with a liability to compensate anyone who might be' 
injured in the carrying out of those works. In carrying out certain 
works in January, 1902, a certain injury was done to a water-pipe 
which resulted in the flooding of a main of the plaintiff company, 
whereby short-circuiting occurred, and a good deal of injury was done. 
Upon that, the company took steps to have the amount assessed 
before a Compensation Jury under the Telegraph Acts. The 
amount had been assessed at the sum of £145 19s. 6d., and the only 
question involved at all was whether there was jurisdiction for a 
compensation jury to deal with a question of this kind. Ifthey had 
jurisdiction, the amount was determined. Compensation was only 
for recoupment of the expense the company had actually been put 
to in remedying the damage by the breaking of the water pipe. 
The issue was an important one, affecting all electric lighting com- 
panies, namely, whether damage as suffered under the conditions as in 
the present case was damage in respect of which corapensation could 
be claimed under the Telegraph Acts of 1863 and 1868. Counsel 
argued that so long аз the work was done and so long as the damage 
was sustained by reason and in consequence of the powers conferred 
by the Acta it was not materia] whether there was negligence or not. 
He contended that no one against whom compensation was claimed 
because of damage sustained as а consequence of statutory powers 
could set up a defence that the damage resulted from what might be 
called negligence. 

Mr. R. J. PARKER followed on the same side. 

Mr. SALTEB, K.C., replied for the King. 

At the conclusion of the arguments of counsel, His LORDSHIP gave 
judgment. After reading the sections of the Acts bearing on the 
point, he said the only fact that he had got before the Court 


was а statement contained in a letter dated Jan. 30, from the 
Post Office Authorities admitting that the damage done was by the 
department's contractors. Mr. Salter had said that the damage 
was really occasioned by the negligent exercise of the powers 
of the Acts. Neither side said that there was anything 
ultra vires, but the Postmaster-General raid that the contractor's 
workmen in carrying out the powers of the Act, acted negligently, 
and that for the negligent exercise of statutory powers a common 
law action was the remedy. In cases of this class it was obvious 
that the onus of proof practically went to the root of the whole 
matter. Bat, taking the view that he did that when negligence was 
intended to be set up as an answer to that which was otherwise a 
prima facie case for compensation, the onus of proving negligence 
lay on the respondente. There was, therefore, no practical 
difficulty in his way in the present case. The result was that in 
his opinion the company succeeded. Both parties agreed that 
the taxed costs of the proceedings before the Sheriff should be 
added to the amount of compensation. 

On the application of Mr. PARKER, the company were given the 
costs of the present proceedings. 


* 


ET. xOrRIO Tramways CONSTRUCTION AND MAINTENANCE Co., Lap. 


In the Chaneery Division of the High Court of Justice, on 
Tuesday (March 8th), before Mr. Justice Byrne, the petition of 
F.H. Barr and Otbers for the winding np of this company was 
dismissed without costs. 


BUSINESS NOTES. 


Rhodes E.M. Co.'s Alternate Current Motors.—The 
Rhodes Electrical Manufacturing Co., now Ltd., who commenced 
placing their В.Е. type direct current motor on the market some 
two years ago, account for their successful development by the 
manufacture of a commercial machine, at reasonable prices, and, 
most important of all, by prompt delivery and general attention to 
each detailed requirement. Tt is their boast that they can 
deliver a machine to any voltage or speed within 10 days, 
and in many instances special machines have been produced 
within four or five days. The secret of this quickness of delivery 
is in their factory organisation, they building only one type of 
machine, and this being of thoroughly sound mechanical construc- 
tion. For the last few months the Rhodes Electrical Manufactur- 
ing Oo., Ltd., have been experimenting with alternating current 
machines, and they are sbortly placing on the market three distinct 
types of alternating current motors for single, two and three-phase 
currents; it is their intention, as soon as they have standardised 
these machines, to supply as good a machine and effect as prompt 
deliveries as in the case of their R. E. type direct current motors. 
The different types of a.c. motors which at the present moment 
they аге building are:—(1) A short-circuited rotor machine, of the 
squirrel-cage type, single, two and threé-phase, up to 5 E. P., which 
will be called their R.8." type; (2) a hand-wound rotor with slip 
rings, for single, two and three-phase, to be known as their B H.“ 
type, the single-phase motor starting up as & split-phase motor; 
(3) their R. F.“ type motor, a single-phase alternating current 
machine with & very powerful starting torque, which is intended to 
be used in conjunction with lifts, and so forth, and will operate in 
as satisfactory a manner as far as starting is concerned as a direct 
current machine. The normal starting current with a full load 
torque will not exceed full load running current, consequently this 
will meet public supply companies’ regulations. The type of this 
machine will be that of a repulsion and induction motor combined. 
We wish this enterprising young firm every success in their new 
venture. 


Scottish Electrical Contractors.—The first annual 
dinner of the members of the Scottish Electrical Contractors 
Association was held in the Grosvenor Restaurant, Glasgow, on 
Wednesday, 2nd March, when a very successful evening was passed. 
The company included the electrical contractors, representatives of 
the manufacturers, and representatives of the Corporation Tramway 
and Lighting Departments. In the regrettable absence of Mr. 
Wright, the president of the Association, through illness. Mr. 
McWhirter occupied the chair, and Mr. W. C. Martin acted as 
croupier. An enjoyable evening was spent in speeches and music. 


The Lilliput Are Lamp.—We understand from Messrs. 
Siemens Electric Appliances, Ltd., that owing to increasing output 
the works cost of this lamp has been во decreased as to justify а 
reduction in the selling prices, of which а revised list is just issued. 


Dartford Destructor.—A Meldrum destructor is at 
work at Dartford. We understand that a saving of 400 tons of coal 
per annum is being made, although the quantity of refuse is only 
13 tons per day. 


Private Telephone System.—The tender of the Private 
Wire and Telephone Installation Co., Ltd., has been accepted for in- 
stalling a complete system of automatic intercommunication tele- 
phones in the new offices of the Engineer, now nearing completion 
in Norfolk Street, Strand. 
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Electrical Wares Exported. 
WrIX ENDING Maz. 107TH, 1903. | WIE ENDING Mar, 8TH, 1904. 


Adelaide Value £2,721 Adelaide a Value £184 
Amsterdam > s 85 Alexandria .. ea sè .. 141 
Auckland. s 40 Amsterdam .. ax os s 58 
Bangkok 42 | Bombay .. .. .. >. 109 
KT Sec. сй» iss ee 4,289 Buenos Ayres oo * - 85 - 
Bombay vs Ss A .. 104 Calcutta s Бе . 308 
Buenos Ayre $ . 8,068 15 Teleg. mat * 25 
Calcutta .. .. .. «.. 1,007 Cape Too n. 184 
Canada, ria United States 28 ES Teleg. mat. .. . 957 
Cape Town .. vx РЕ 929 Colombo РЕ vi .. All 
Colombo У xs 147 Durban ik p 8 1,142 
35 Teleg. mat. .. 206 А Teleg. mat 484 
Delagoa Bay vs s d 98 East London v s .. 488 
Durban ә ө s .. 1,841 T Teleg. mat. .. .. 246 
Hamburg ва s - 14 Fremantle .. ee is ^ 88 
n Teleph. mat. S ев 110 Gibraltar ee e ee ee 800 
Hong Kong. "e es s 29 Halifax ex së - eo 90 
Madras ee ee ee ee 9 Lisbon on ee ee ee 20 
Malta ee ee ae oe 10 99 Teleph, mat. ee oe 190 
Melbourne ee ee es ee 428 Lyttelton ее ee ee ee 19 
North Atlantic, Teleg. cable .. 2, 150 Ostend vx xao e е 11 
Odessa oe ee oe va 83 Perth ie ee és . 148 
Oporto ee ** ee ee 5 Port Elizabeth ee es ee 45 
Ostend s T „о is 26 Rosario. Teleg. mat. .. 898 
Perth ios ae sa ee 146 St. Petersburg. Teleg. cable. 110 
Port Elizabeth  .. Vx oe 187 Shanghai гә ve ee 62 
» уз Teleg. mat. .. 9,794 Sierra Leone s s. 7. 48 
St. Petersburg ve we 60 Singapore 60 
Sydney »n. 58 АВ .. 65 Stockholm .. А xx . 9 
„  XTeleg. mat 145 1 Teleg. mat... ss 11 
Vera Cruz .. i 4 2,551 Sydney zs => Р » 198 
Wellington .. Ws ae .. 4,680 Tientein < 22 
Э Teleg. mat... oe 2,401 Wellington .. E 106 
Yokohama .. T ee .. 418 Yokohama .. ә te oe 945 
Total T £19,078 Total T £6,520 


Foreign Goods Transhipped. 


Cape Town. Telephones Value 4110 
Gothenburg. Elec. apparatus. 84 
New York, Elec. motor ee 1,200 


Total .. £1,814 | 


New Negative Plate.—We understand that the Chloride 
Electrical Storage Oo., Ltd., are now supplying their new negative 
plate, known as the Exide,” which embodies several improve- 
ments in design and detail. They are also sending out their new 
type of board separator. This takes the place of the glass rod 
separators which were formerly employed, and entirely prevents 
any short-circuiting from plate to plate. n 


New Primary Cell. — After а series of exhaustive 
experiments, the General Electric Company, Limited, are now 
pacte upon the market а new cell which has been specially 
introd to meet а want for а dry cell which oould be Ки їп 
stock for an indefinite period without deterioration. They have 
termed it "The Extra Sec E.C.C. Cell.” This battery, we under- 
stand, contains all the necessary ingredients for satisfactory work- 
ing, with the exception of the exciting fluid, and it is only necessary 
to рн а saturated solution of sal ammoniac into the opening pro- 
vided for the purpose to excite the battery, and render it ready for 
use. In one form the sa] ammoniac solution is received by an 
absorbent material which prevents ite escape even although the cell 
be upset. In another type this &bsorbent material ia absent, and, 
consequently, if the cell is required to be pnt out of action for some 
considerable time the sal ammoniac solution can be poured out, to 
be replaced when the cell is again required for use. It is claimed 
that the output obtained from the battery is large, each cell being 
capable of giving continuously a current of one-tenth of an ampere 
for 380 to 400 hours. The electrodes are so arranged as to be 
extremely cloáe to each other; at the same time the construction of 
the oell renders damage from short circuit impossible, and the 
arrangement is such that the supply of the ral ammoniac solution 
between the electrodes is well maintained when once it is excited, 
these two facts reducing the internal resistance to a minimum. Ав 
the cell can be stocked for & long time without deterioration, it is 
specially serviceable for use in hot climates and forexport purposes 
generally. } 


Steel Fiat Link Chain.—Chains of the sprocket- 
wheel variety have been made in the past from malleable cast-iron, 
or even from plain cast-iron, and they have been more or less líable 
to fail from flaws and brittle links. А steel chain has been intro- 
duced by the Locke Steel Chain Co., and a demonstration of the 
working of the presses took place at Tottenham some time ago. 
The process and the presses on which the process is carried out are 
very interesting. The chain is of the flat solid-link type, each link 
consisting of an eye and bar connected by two strips. The eye of 
one link encloses the bar of the next link, and so on. The whole 
Of the links are detachable and interchangeable at will This cau 
only be done, however, when the links are bent at right angles, and 
this ensures the chain from falling apart when at work. 

In the process of manufacture the end of а coil of ribbon steel is 
introduced into the press. Ав the dies act upon it, it is moved 
automatically forward the distance of a link, and ав each link is 
completed, it is joined up to the preceding one. Three links are 
apparently operated on almcst simultaneously. One die heavily 
indents that portion of the ribbon which eventually forms the eye. 
This eases the work of the next die which forces the strip through, 
and gives it a slight lead upward. A movable-bottom die 
completes the upward turning movement, and so forms the eye. At 
the moment this operation is performed, the bar of the last-formed 
link drops into it, and is enclosed, so that there is no really distinct 
break from the introduction of the ribbon, until the length of chain 
is completed, and coiled ae on the drum of the machine. The 
bar end of the link is formed at the point where the eye strip has 


been forced away, and a slight movement of a N die 
hoops it, and severs it so that the next impulse makes it y to 
take its place in the eye in process of formation. 

The presses are of а very powerful and heavy type, and the whole 


process goes forward without jarring or noise, at the rate of 35 


per minute, and as the chain is coiled away, it is practically a 

completed article. | 

After completion the chains are hardened and tempered in oil by 
heating to 500° F., а process which toughens the chain and ensufes 
a thorough soaking of oil, so as to ensure that chains shall go out 
ready greased. The finished chain is tested, and slightly stretched 
to its exact pitch. The curious part of the process is that no waste 
ч та The whole of the steel strip appears in the finished 

а j А 
From what we saw of the process, and from the samples of chain 
made, we think the future of this chain should be assured. Every 
process is automatic. In the finishing process the chain is drawn 
through a gas furnace at the rate of about 7 ft. per minute, and 
arrives cherry red at the quenching tank. The quenched chain is 
wound into a coil, which is, as above described, heated in oil, and 
finally tested. If а defective link is shown up, the machine sto 
automatically for removal of the bad link. А certain chain breaks 
at 2,000 lbs., whereas a malleable chain of equal section breaks at 
1,700 lbs. The hardening and tempering process is claimed to 
increase the strength 100 per cent. 


Esperanto.—We have received a letter from the Hon. 
Secretary of the Esperanto Club (Mr. H. Bolingbroke Mudie, of 
67, Kensington Gardens Square, W.) referring to this subject, 
from which we learn that an Internacia Scienea Revuo has just been 
issued, which is intended to contain the leading features of all 
ecientific publications translated into Esperanto. We fear that the 
projectors of this journal hardly realise the immensity of such an 
undertaking. However, it will be an advantage to have even a few 
of the most noteworthy scientific events and advances of the world 
brought together in a common language, and we wish the editors 
the success which we feel sure they will merit. Full particulars of 
this and other publications of the London Esperanto Club can be 
obtained from the Librarian at 41, Outer Temple, W.C. 


Maxim Lamp Contract.—The Sir Hiram Maxim Elec- 
trical and Engineering Co., Ltd., has received а contract for а year's 
supply of lamps to the Heath Asylum, by the London County 
Council Asylums Committee. с . 


Four-Way Distribution Fuseboard.—We have re- 
ceived from Messrs. Fuller, Macleod & Co., of 9, Red Lion Court, 
E.O., a sample four-way distribution fuseboard. Each of the ways 
is on a porcelain slab, the bridges being the firm's regis- 
tered design o groove type, in which the fuses are clearly 
visible from the front. The clips, terminals (arranged in front) &c., 
are of solid construction, and as all the connections to the terminals 
are brought up to the front, faulty workmanship at those points 
should be eliminated. The arrangement of wiring also very much 
facilitates erection as compared with the type on which branch 
wires are pushed through from behind. The quality of the work- 
manship appears to be very good, and we are informed that the 
price is comparatively low. | 


„Saveye Adjustable Lamps.— These lamps, which 
are specially suited for desk and picture lighting, and are adaptable 
for reading standards, typewriter lighting, or for orchestral purposes, 
secure comfort for the user, because they concentrate tbe light rays 
directly upon the work, book or,music. The fitting has an eye-shade, 
which serves also as a reflector, and may be moved with ease to any 
desired angle. The inner glass cylinder, which caa be turned by 
means of a small knob, has а clear and ground.glass surface. The 
“Saveye” lamps are being supplied by Messrs. Falk, Stadelmann 
and Co., Ltd., of 83—87, Farringdon Road, E.C., and а variety can 
be seen at their showrooms at that address. 


Book Notices. — The Molor Manual, by the Editors 
of the Motor. London: Temple Press, Ltd. 1904. Price 
1s. net. This little handbook has now reached its sixth edition, 
and, judging from its contents, deservedly claims a place on the 
bookshelf of any motorist who is not yet convinced that he knows 
everything connected with motor engineering, and even experts who 
know it all may find it a friend in need. Its contents are many and 
varied, and its price small. We need only say that the petrol motor 
and its application to the bicycle and the car are clearly explained; 
that the steam car is briefly described; that the construction of the 
electrical car and the arrangement of the numerous electrical firing 
devices at present in use are made clear, and throughout the book 
the practical hints on working are as much to the fore as the 
descriptive element. The book contains 118 pages and 117 illustra- 
tions, and to anyone interested in motoring is excellent value, for 
the money. 

Modern Electric Practice, Vol. II. Edited by Magnus MacLean. 
London: The Gresham Publishing Oo. 94. 

X-rays Simply Explained. By R. P. Howgrave- Graham. Lon- 
don: Percival Marshall & Oo. 6d. net. 

Specifications for Architects, Surveyors and Engineers when Specify- 
ing (No. 7, 1904). London: Proprietors of tne Builders’ Journal 
and Architectural Record. 38. 64, net. 


Fire.—Shortly after 7.80 on Monday night, a slight fire 
was discovered in the upper storey of Messrs. Veritys’ Victoria 
Works, Aston. One-third of the roof of Victoria Works was destroyed, 
but beyond this, little damage was done; for the most part this 
manufactory, as well as the firm’s Plume Works, is in full operation, 
and it is not anticipated that any inconvenience will be caused to 
customers by the mishap, - | > 2 
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Secret Circuit Intercommunication Telephones,— 
While the modern intercommunication telephone system is a price- 
less boon in large establishments, it has many drawbacks, one of the 
worst of which is the lack of privacy and the liability to inter- 
ruption by other persons whilst а conversation is in progress. The 


TIN 


TABLE TELEPHONE. 


difficulties in the way of securing perfect secrecy and isolation were 
apparently almost insuperable, without incurring great expense; 
the Parsons-Sloper system, however, made by the old-established 
British firm of Gent & Co., at Faraday Works, Leicester, success- 
fully overcomes these obstacles, and combines the following advan- 
tages :—There is no cross-talk, no matter how many stations are in 
use; & conversation cannot be overheard either purposely or by 
accident, nor can it be interrupted or in any way disturbed by а 
third party; nevertheless, three or more persons can converse 
together at the wish of a// concerned, with secrecy ; two stations 
cannot be rung up at once by carelessness, and cross ringing is im- 
possible; by means of a tatler fixed on each instrument, the caller 


SWITCHBOARD DETACHED FROM INSTRUMENT. 


hears when the distant bell is ringing, and therefore knows at once 
whether the distant station is engaged, whether the person calling 
is absent, and when he is at his instrument. These advantages, 
which render the system invaluable to a busy man, are secured 
in an extremely simple manner, without the use of any com- 
plicated device. Briefly, the essence of the system is the fact that 
while & common battery is used for ringing, local batteries are used 
for speaking, and by the action of а relay in each instrument, 
directly communication is established the two parties concerned are 
entirely isolated from all other stations. No additional wires are 
required, as compared with ordinary systems, nor are the station 
instruments larger or less pleasing in appearance. Tae accompany- 
ing figures show the table and wall telephone sets used for direct 
call secret intercommunication service. The special “ under- 
dome" loud-ringing bell, made by Messrs. Gent & Co., Ltd., 
and the epring selector switch, which cannot make two 
contacts at once, nor be left between contacts, are shown 
on both these figures (magneto ringing is not used). The third 


figure illustrates the detachable switchboard, which enables the 
instrument to be disconnected or reconnected without possibility of 
confusion, by means of four screws only—no matter how many 
stations may be comprised in the system. Lack of space forbids 
our dealing with the many interesting points connected with this 


Watt TELEPHONE, WITH BATTERY Вох. 


system and with other apparatus, made by Messrs. Gent & Oo., 
which we saw on the occasion of a recent visit to their showrooms 
at 3a, Upper Thames Street, E.C. 


Green’s Patent Balanced Stop Valve.— Messrs. 
Holden & Brooke, Ltd., of Sirius Works, Manchester, whose 
numerous specialities have found practically universal applica- 
tions in connection with steam plant are introducing a new type of 
balanced stop valve. It consists essentially of two valves arranged 
asin the ordinary ''double-beat stop valve”; the upper one, how- 
ever, being much larger than, and moving independently of, the 
lower one. A hand-wheel spindle, with right and left-handed 
threads fitted with nuts at either end, is arranged outside the 
valve. The two nuts are connected through levers to the valve 
spindles, with the valves at their upper and lower extremities. 
Te operation of rotating the hand wheel causes the spindle to 
travel downwards through the upper nut (held stationary by the 


BALANCED STOP VALVE. 


large valve), and at the same time the lower nut to travel down 
the spindle, opening the smaller valve. This equalises the pressure, 
and further movement of the spindle opens the lower valve through 
a pre-arranged distance, when the lower nut becomes stationary, 
and the upper nut moving up the spindle opens the upper large 
valve. In closing, the operation is reversed, the larger valve, 
which has the pressure on the top side, closing first. 

Among the many advantages claimed for this type of stop valve, 
are the fact that no force (beyond that required to overcome friction) 
is neccssary to open the valve, and fine adjustments are therefore 
possible; the two valves being independent of each other, are 
effectually closed, cannot chatter, and are unaffected by а variation 
in the distance between the valve faces, due to expansion or other 
cause, The smaller valve can be used without opening the larger 
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one, and thus fulfil the functions of a bye pass for warming up, &c. 
It is claimed that this valve is especially suited to high steam 
pressures, and that it effectually overoomes leakage difficulties 
resulting from unequal expansion. 


Dissolutions and Liquidations.— The matter of the 
Electric Timber Seasoning and Preservation Co., Ltd., came before 
Mr. Justice Byrne in the Companies Winding-up Court on Tuesday, 
on the petition of Louis de Lasin, formerly the secretary of the 
company. Mr. Vernon, on behalf of the company, said he was not 
in a position to oppose the petition. There were debentures issued 
to the amount of £50,000 which were a first charge on the whole of 
the asseta, and it was doubtful whether anything would be got by 
realisation. Mr. Cartnell, in support of the petition, said that the 
evidence was that there would be a surplus. His Lordship made 
the usual winding-up order. 

In the Chancery Division, before Mr. Justice Byrne, an order for 
compulsory winding-up of the McGuire Manufacturing Co, Ltd., 
was, made. The first meetings of creditors and contributories 
respectively are to be held on March 22nd at Carey Street, W.C. 

The liquidator of D. Stewart & Co., Ltd., of Glasgow, estimates 
that from the only remaining unrealised asset, for which an offer has 
been рада a final dividend of 18. in the E, or thereabouts, may be 
payable. 


For Sale—Messrs. Farebrother, Ellis & Co. will, on 
March 24th, offer certain manufacturing premises at Kilburn for 
eale by auction. Croydon Corporation is inviting offers for three 
rectifiers. See our Official Notices to-day. 


Electricity in Collieries.— We understand that Mesars. 
Ernest Scott & Mountain, Ltd., of Newcastle-on-Tyne, have some 
large contracts in hand for electrical transmission of power 
machinery, among the most important being the following :—For 
the Horden Collieries, Ltd., Shotton Colliery, near Castle Eden, two 
ef their enclosed central-valve compound engines of 400 1. k. P., 
direct coupled to 250-xw. multipolar continuous current generators. 
For the Moss Bay Hematite Iron Co., Beckermet Mines, in Cumber- 
land, the firm have а contract in hand for two coupled compound 
horizontal steam engines, each of 300 1. . P., driving by ropes on to 
two 200-Kw. continuous current generators. These plants are to 
supply current to two main shaft pumps (Scott & Mountain), 
fitted with gun-metal rams each 9 in. diameter x 15 in. stroke, 
delivering 250 gale. of water per min. against a head of 1,300 ft. The 
pumps are driven by two electric motors, each of 140 в.н.Р., and the 
plant includes the main and distributing switchboards, cables, and 
electric lighting at the mine. For the Charlow and Sacriston Coal 
Co., the same firm have in hand one of their enclosed central-valve 
compound engines of 120 B. H. P., direct-coupled to an 80-kw. con- 
tinuous current dynamo for supplying current to electric coal- 
cutting machines in the colliery; also a duplicate dynamo for 
coupling to an existing steam engine. For H. Stobart & Co., 
Etherley Grange Colliery, the firm have in hand an endless 
rope haulage gear for working two roads, this gear being 
driven by an electric motor of 30 BHP. For the West 
Durham and Wallsend Coal Oo.’s Adelaide pit, Shildon, 
they have in hand a three-throw mining pump of large 
size, the rams being each 12 in. diameter x 16 in. stroke, 
these pumps delivering 600 gallons of water per minute 
against a head of 600 ft., and driven by an electric motor of 
150 в.н.Р. For the Stockingford Colliery, near Nuneaton, the firm 
have in hand an electric pumping plant consisting of a 150-Kw. con- 
tinuous-current generator which supplies current to a quadruple 
centrifugal pump, delivering 300 gallons per minute when four 
pumps are working in series, or 600 gallons per minute when 
two are working in series and two in parallel, the pumps 
being arranged one on each side of the motor, which is of 
75-B.H.P. We also understand that this firm have lately taken up 
again the manufacture of electric coal-cutting machines, of which 
they made а speciality some years ago. The new type of coal 
cutter isthe result of many year's experience of the requirements 
inactual colliery work, and we understand that several machines 
have already been purchased by local colliery owners. 


Some Brush Contracts. — The Brush Electrical 
Engineering Co. has secured the following contracts :— 

Isle of Thanet Tramways Co.— Twenty single trucks for tramcars. County 

of London Electric Lighting Co.—8ix 24-kw. transformers. Blackpool Corpora- 


tion.— Series of continuous .current motors for des^ructor works. La Carros- 
serie Industrielle, Paris.—Six single trucks for tramcars. 


Trade Announcements.—Mr. Douglas C. Bate has been 
appointed sales manager to the Electric and Ordnance Accessories 
Co., Ltd., Stellite Worke, Birmingham. This company bas bought 
the goodwill of the Stewart Electrical Syndicate from the 
liquidators, also certain rights in the new Stewart, and will 
shortly put on the market a lamp embodying many of the best 
features of the Stewart lamp, and improvements suggested by Mr. 
Bate’s long experience with that lamp. With the splendid equip- 
ment of the E. & O.A. Co. for turning out this class of work, and 
the manager’s knowledge of customers’ requirements, they should 
have little difficulty in building up a successful lamp department to 
supply a reliable Jamp ata reasonable figure. 

ollowing on the resignation of Mr. Dicks (mentioned in our last 
issue), Mr. Alfred King, of Eccles, lately with the General Electric 
Co., Ltd, of Manchester, and eight years with Mesara. Veritys, Ltd., 
of Manchester, has been appointed Mesars. G. Straus & Co.'s repre- 
sentative for the Midlands and Northern District; and Mr. H. 
Davis, of London, has been appointed for the South Coast, West 
of England, and Wales. 


\ 


Owing to increased business, Messrs. G. H. Prescott & Co. 
electrical and mechanical engineers, have removed to 25, Whitby 
Street, West Hartlepool. 

The Rhodes Electrical Manufacturing Co. inform us that on 
account of the great increase in business, and for the final adjust- 
ment of certain private interests, they have decided to form the 
present firm into a public company with limited liability. The 
administration of the new company will remain exclusively in the 
hands of the present partners, so that the business will be continued 
on the same lines as hitherto. 

Mr. R. B. Keep has sold the electrical, stamping, pressing and 
export section of the business hitherto carried on as R. S. Keep and 
Co., at Anchor Works, Adam Street, Birmingham, to Mr. Philip 
Gallimore, who has long been associated with it. Mr. Gallimore 
will carry on the business at the Kensington Street Works, Bir- 
mingham, as the Kensington Btamping Оо., Ltd 

In order to cope with increasing business, Messrs. Stegmann and 
Co., of Clapham Junction, have acquired additional premises, and 
opened new showrooms for electric light fittings to suit all styles 
of decoration. 


Magnetic Lampholder.—The accompanying illustra- 
tion shows & magnetic lampholder which is being supplied by the 
Electrical Trades Supply, Ltd., of Birmingham, for bayonet and 
screw lamps, for direct current only. The figure shows a lamp 
with guard and reflector. The holder contains a low resistance 
electro-magnet, the poles of which protrude at its bottom end. 
The magnet being in series with the incandescent lamp will be 


strongly energised while the lamp is ín circuit, and by magnetic 
attraction may be attached to any iron or steel object for use by 
machinists, boiler makers, shipbuilders, and so forth. We have 
received а number of picture postcards such as the company uses 
for correspondence purposes in connection with its ordinary every- 
day business. 


Bankruptcy Proceedings.—At Grimsby Bankruptcy 
Court on March 3rd, Charles Wallace, electrical engineer, of 121, 
Cleethorpe Road, Grimsby, underwent his public examination 
The examination was adjourned. | 


Uralite Tests.—On Wednesday, March 2nd, the British 
Uralite Oo., Ltd., carried out a practical test to prove the fire- 
resisting properties of Uralite, in Newton Street, Birmingham. 
Various timber structures, protected by Uralite sheets, were sub- 
jected to a fierce fire, which reached a temperature of over 2, 000 Е. 
The Exhibition was attended by over 200 gentlemen interested in 
fire-proof construction, and the result of the test proved conclusively 
that Uralite is à good resister of fire, and very suitable for many 
purposes in public buildings. 


Switchboard Contracts.—The following contracts have 
been placed with Mr. Bertram Thomas, of Hulme, Manchester :— 

FAVERSHAM.— Bare copper accumulator connections to switchboard 
for the Corporation. 

PREsTWICH.—Bwitchboard and gallery for the Asylum Board. 

L.C.C.—Feeder switchboard for Streatham tramway sub-station, 
together with “ Short " circuit-breakers. 


Catalogues and Lists.—The ELECTRICAL MINING Co., 
Lrp., of Derby, have issued а 40 pp. catalogue of their electrical 
machinery and accessories which are specially designed and manu- 
factured for mining work. Numerous small illustrations show 
different types of machinery, with parte and accessories, for use in 
collieries. The prices, together with capacity, weight, and other 
particulars, are arranged in tabulated form. The arrangement of 
the listis very neat, and as so much attention is being devoted to 
the question of colliery working by electricity just now, it is likely 
to be useful. 

The Govan CORPORATION ELECTRICITY DEPARTMENT has issued а 
28 pp. pamphlet got up in fine style and well illustrated for the 
purpose of bringing before the power users of Govan, and, indeed, 
of the general public as well, the advantages of electricity as a 
driving and lighting agent. The pictures show the adaptation of 
the electric motor to various classes of machinery. 

The ELECTRICAL Co., Lrp., have prepared а new list (No. 48) 
giving descriptions and illustrations, also dimensional, capacity and 
other data respecting their single-phase and three-phase oil-cooled 
transformers. 
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А price list of [Одан accumulators, just issued, has been 
received from the Pfluger Accumulator Works (SANDERS, REHDERS 
AND Oo., of Fenchurch Street, E. O.). 

Messas. C. S. Barney, LTD., of Victoria Street, Bristol, are 
sending out a new price list of Challenger's rainproof seats for 
electric tramcars, such as bave been used on the Bristol cars for 
years past, and are in service in various towns. 

Messrs. J. TYLOR & Sons, Lro., of Belle Isle, King’s Cross, N., 
have published a catalogne of their various overhead details for 


trolley lines, Prices and illustrations are given of ears, hangers, sus-. 


penders, section and strain insulators, froge, trolley heads and so on. 

Various lists of motor-car parts and accessories have been sent to 
us by Messes. Өмттн, Panrrey & Co. Lro., of Hammersmith, 
motor-wheels, axles, springs, lamps, stamped forgings, and so forth. 

Messrs. Hopason, Waicut & Woop, of Halifax, have issued a 
new price list giving net trade prices, weights, and other particulars 
of their S.E. type and shunt-wound motors. We understand that 
the list notifies e reductions in prices. 

A leaflet has been received from the Ввозн ELECTRICAL Enal- 
NEERING Co., showing their Brushmobile,” a 5-H. . petrol run- 
about and touring car, which has speeds up to 25 miles an hour and 
costs £140. | 

The BArTERSEA POLYTECHNIC authorities have issued an interest- 
ing brochure telling in the course of 100 pages, of the work that has 
been done at that Institute during the 10 years 1894—1904. Many 
illustrations of the different departments are given, also photographs 
of the principal and staff. 

Mresas. FALE, STADBLMANN & Co., LTD, have just issued a new 
catalogue of electrical fixtures. Since the firm's entrance to the 
electrical trade, it has made great progress. It is little over a 
yesr ago since their first catalogte of electrical fixtures appeared, 
and the present one which we have before us is an amended апа 
extended edition. Та the opening pages we note а new 
feature in the form of hints for the selection of fittings most 
suited for particular surroundings. The contractor will find 
the catalogue (about 170 pp.) useful to place before customers, for, 
by the removal of a single perforated page, all reference to Messrs. 
F. S. & Co. is removed. Indeed, we understand that the firm 
sometimes prints in the contractor's name instead of its own. The 
fixtures, which are illustrated, have been carefully classified, and 
there is also a numerical and title index. Special mention may 
be made of tho series of cut-crystal fittings introduced, as these 
form, in their application to electric lighting, an extremely 
effective means of illumination, apart from their decorative appear- 
ance. In harmony with the prevailing style of decoration is the 
range of both brackets and suspensions in the “art nouveau" 
school. Much latitude is given to clients in the selection of finishes 
offered, the majority of the fittings being supplied їп antique 


finishes, such as silver and copper oxides, antique brass, &c. The 


section devoted to bronzes has had its range considerably increased, 
and the modelling is good. In addition are illustrated several table 
decorations in art pewter and porcelain. 

Mrssns. W. H. Влпғү & Co., LTDp., have issued a neat pocket 
pamphlet giving directions for fixing and using their Full-Bore " 
reducing valves. 

The CoxsoLIDATED PNEUMATIO Тоог, Co., Lrp., of Bridge Street, 
Westminster, have published an illustrated catalogue of their 
pneumatic drills, riveters, hammers, tube cutters, picks, hoists, and 
various other tools. Among the illustrations are a number which 
admirably show the application of the tools in the performance of 
many kinds of work. 

From the EprsoN & Swan Umrrep ELEOTrRIO Lieut Co., LTD., 
we have received two new catalogues, namely, Section II. (ship, 
factory and mine fittings), and Section VI. (artistic electric light 
fittings). These catalogues have a distinctive design on the cover 
which is of rough art paper, in blue and brown respectively. 
Catalogue Section II. is devoted exclusively to a variety of electric 
light fittings of the watertight order, and should form a handy list 
for buyers of these fittings, which are made at Ponder’s End. 
Section VI. comprises 96 pages of fittings of all sorte, ranging from 
the smallest accessories and pendants to large and elaborate electro- 
liers, standards and lanterns; some of the designs are very beautiful 
and special prominence has been given to the Art Nouveau,” which, 
contrary to the statement made in many quarters, shows no signs of 
dying yet, to jadge from the demand. It is, of course, impossible 
to describe these fittings. Contractors can obtain a copy of the 
catalogue, and visit the ''Ediswan" showrooms where many 
additional designs (not listed) are on view. Several supplementary 
pages have been issued in the form of leaflets, which were too late 
for insertion in the catalogue. The ''Ediswan" Co. are print- 
ing all their catalogues on art paper. - 

A circular relating to type No. 84 distributing fuseboards (in 
watertight cast-iron cases) has been issued by Messrs. EnNzsT F. 
Moy, Lrp., of Camden Town. 


May-Oatway Fire Installations.—The May-Oatway 
Fire Appliances, Ltd., of Glasgow, bave placed the installation of 
their system for the premises of T. C. & E. C. Jack, 8. Henderson 
and Sons, and the Edinburgh Laundry Co. respectively, with 
Messrs. Wm. Douglas, Ltd.; that for the premises of Mr. D. M. 
Brown with Messrs. Jas. Maxwell & Son; for the Great North of 
Scotland Railway with Messrs. Pratt & Keith; for Fleming Reid 
and Co., of Greenock, and the Theatre Royal, Edinburgh, with the 
National Telephone Co.; and for the Lyceum Theatre, Edinburgh, 
with Wm. Douglas, Ltd. The May-Oatway Syndicate has a lon 
list of installations in hand at the moment, including :—Midlan 
Railway Co., passenger station, goods sheds, &c., Heysham ; London 
County Council, Colney Hatch Asylum; Lyceum Theatre and Theatre 
Royal, Edinburgh ; Brown and Polson’s Works, Paisley; James 
Templeton & Co., various warehouses and mills; J. & B. Stevenson, 
bakeries; and 18 other warehouses and bonded stores. 


LIGHTING AND POWER NOTES. 


Belfast.—The Harbour Board has applied to the B.C. 
for & supply of energy for working its new Dock machinery, but 
owing to the large supply of power necessary and the short time 
the t would be in operation, the Council has decided that it 
would be unremunerative. 


Belgium.—The municipal authorities of Marcinelle 
(Hainaut) have placed a contract for the erection of an electric 
generating station in the town. 


Bexhill.—The T.C. has applied to the L.G.B. for a 
loan of £3,000 for E.L. purposes. Of this £500 is for additional 
machinery, £1,100 for mains, £400 for house services, £250 for 
public lighting, £365 for meters, and £671 for amount overspent on 
& previous loan. БК 

The Council has agreed to supply energy to the Kursaal for 400 
additional lamps, at 4d. per unit. 


Bradford.— The third 2, 000-H.P. engine, which has 
been installed at the Corporation electricity works, Valley Road, 
was Started by the chairman of the Electricity Committee (Mr. 
G. H. Robinson) on the 4th inst. The engine is of the compound 
vertical Corliss type, running at 85 r.p.m. The cylinders are 31 in. 
and 60 in, with a stroke of 3 ft. 6 in. The working pressure is 
160 lbs. per вд. in. The generator, which has been built by the 
British Westinghouse Co., has a capacity of 1,000 Kw., and is 
arranged for supplying energy either for lighting or traction 
purposes. i 

The Corporation Electricity Committee recommends the Council 
to expend £8,826 on extensions to the Valley Road generating 
station, and £9,447 on cables required for general extensions. 


Bristol. — The City Council has considered what 
шау be termed а final report on the switchboard fire af. the 
Temple Back station of the Corporation in December last. Alder- 
man Pearson, who moved the adoption of the report, explained that 
the committee had not been able to say definitely how the fire 
originated, but three theories were put forward by the electrical 
engineer, Mr. Faraday Proctor, and the Council might take it that 
their order represented, in the engineer's mind, the probability of 
the three conjectures. 'l'he three suggested causes were:— 

1. By statio discharge from the metal work of the board charged 
at high pressure, over the surface of the insulators and slate to earth, 
or, in other words, to the other pole of the board, in which case it is 
further possible that this may have been in а measure caused by an 
invisible crack in one of the insulators. 

2. By the breakdown of a cable receiver, or, in other words, what 
may be termed the joint box wherein the cables from the machines 
or the mains are jointed up to the switchboard. 

3. By the abnormal action of the machine fuses, the blowing of 
the fuse causing an arc, breaking the porcelain pot filled with oil 
in which the fuse is placed. 

The engineers explanation also contained the following pas- 
sages :—'' The fuses were examined by the engineer in charge just a 
few minutes before the accident, and their temperature was quite 
normal. It is very certain, however, than when once the fault 
commenced, the whole of the cause of the spreading of the trouble 
was attributable to the oil in the fuseholders. 

The fault was very much augmented by the fact that it was im- 
possible to get the Avonbank supply cut off till after the lapse of a 
few minutes, as all our private telephones were rendered useless 
by induction on the wires, and owing to the great number of calls 
from consumers we were unable to immediately get into telephonic 
communication over the National Telephone Co.'s system. It was, 
therefore, not until the load at Avonbank became very excessive 
that they shut down the supply at that station. 

Apart from the oil, there is а small amount of wood on the oldest 
portion of the switchboard floor, which contributed somewhat to 
the fire. All portions of the flooring, excepting that first installed, 
were formed of iron chequer plating covered with linoleum, and 
this withstood the test perfectly, the linoleum within a few feet of 
the place where the most extreme heat occurred being quite intact 
even at the present moment. 

The window frames are of teak, and they were considerably 
charred, but these in themselves did not contribute largely бо the 
trouble. 

In the roof the slates are laid upon match-boarding, and this 
formed one of the most serious features, as the fire reaching this 
spread rapidly along a considerable length of the engine room, and 
necessitated the use of a great amount of water in the extinguishing 
of the flames, this water doing a considerable amount of temporary 
damage to the electrical machinery. 

The cables contributed largely to the flames, although they were 
all encased in lead and further protected with stee] armouring. The 
steel armouring, however, is served over with impregnated 
jute, and this getting soaked with the oil was of course very 
imflammable. 

Alderman Pearson, in continued explanation, said the Committee 
while not able to state the initial cause of the outbreak, had satisfied 
themselves it was not owing to the negligence of the engineer or 
any member of his staff. The insurance companies had treated them 
very fairly, and £8,225 had been received from them. An abnormal 
expenditure of about £1,000, to keep the supply going, would be 
drawn from their reserve. The accident undoubtedly bad some 
effect in destroying public confidence in lighting. Their power 
load, dlc in which there was practically no interruption, had 
increased. 
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Burnley.—It is estimated that the Corporation elec- 
tricity undertaking will yield a profit of £4,000, and it is proposed 
to make an all round reduction in prices for energy. 

Carnarvon.—At a meeting of the T.C. on Ist inst., a 
Statement of claim for alleged breach of contract lodged against the 
Corporation by the National Electric Wiring Co. was read. It was 
decided to proceed with the company's scheme, and to apply to the 
L.G.B. to reopen the inquiry of September 2nd last. 


Cheltenham.—A L.G.B. inquiry was held recently into 
the application of the T.C. for a loan of £4,132 for E. L. purposes, 
the items being asrfollows :— Extensions to plant, £724 ; extensions 
to mains, £1,336; extensions to street lighting, £18 ; house services, 
£1,700 ; contingencies, £222. There was some opposition. | 


Crediton.—The U. D. O. has decided to forego the right 
to үш the proposed E.L. undertaking at the end of 14 years, 
an 


has agreed to a term of 21 years. The Council, however, insists 


on the cables being laid undergroudd. 


Darlington.—The T.C. has reduced the price of energy 
for lighting by jd. per unit, and for power purposes to 2d. per unit 
for 2,000 units per annum, and 11d. afterwards, instead of 5,000 at 
3d., and lid. afterwards. 


Dartford.—The refuse destructor, which was recently 


inaugurated, is of the Meldrum two-grate regenerate top-feed type 
with a capacity of 30 tons per day, and the steam, generated in а 
30-ft. Lancashire boiler, is used for electricity and pumping 
purposes. The work has been carried out under the supervision of 
Mesers. Hawtayne & Zeden, and has cost the U.D.C. about £8,300. 
The accessories comprise Sugden superheater, Green economiser, 
Hall pump, &c. | | ” - 

Dorking.—The U.D.C. has approved of an extension of 
паше as drawn up by Mr. Trentham, at an estimated cost of 

Exeter.— The Corporation E. L. Committee has fixed the 
charges for energy from June 30tb, as follows: — Private lighting, 
5d. per unit; power and heating, and street lighting, 24d. Meter 
rents are to be reduced one-half. | 


Falmouth.—The Т.С. has sealed the transfer and 
agreement with Messrs. Crompton & Co. and the Electric Supply 
Corporation for carrying out the electric lighting scheme. Messrs. 


Crompton undertook to complete a supply within a total period of 


2) years from the date of the prov. order, and agreed to erect а 
refuse destructor and to destroy refuse at 9d. a ton, the Council to 


‘collect and deliver the refuse, the company paying £50 a year 


towards the expense of collecting. 


Germany.—The municipal electricity works at Altona 
is to be enlarged at an estimated cost of £26,300.' 


Gillingham (Kent).—The T.C. has resolved to adopt 
the suggestion of its consulting engineers to meet the requirements 
of the Admiralty for a continuous current supply to the R. N. 
Hospital, and install three 50-K w. motor-generators at an estimated 
oost of £700, The T.C. estimate a considerable income from this 
contract. 


. Gorton.—A canvass has recently been made of the 
district to ascertain what demand there might be for electricity, 
and the result having been unsatisfactory, the U.D.C. has resolved 
to offer the Manchester Corporation a lease of ita prov. order for a 
period of not less than 18 and not more than 21 years. 


MHalifax.—4A rebate of 14. per unit in the charge for 
energy to the tramways has been made by the T.C. for the year 
ending with the present month. - 

Hastings.—The accounts of the E. L. undertaking show 
a gross profit for the year of £7,873, and a net deficiency of £951. 


Hemsworth.—A local company is being formed, with 
(^ ора of £6,000, for the purpose of establishing electricity 
Works. 


H. M. Dockyards.—It is stated that plans and estimates 
have been prepared for introducing. electric light, and that a com- 
mencement of the work will be made during the coming financial 
year. * 

Irvine.—The Town Council has decided to submit the 
corregpondence of the various companies which had offered to take 
up and work the Corporation E.L. order, to Messrs. Kirkland and 
Capper, and ask their terms for acting as engineers to the scheme. 


Katanning (W.A.).—A public electric lighting supply 
has just been inaugurated in the town, the centre of the agricultural 
district of the State, a small plant having just been installed in a 
flour mill belonging to Messre. F. & C. Piesse, for lighting the mill 
and distributing energy through the streets of the township. The 
plant comprises а Babcock & Wilcox boiler with superheater, and a 
Clayton & Shuttleworth horizontal compound engine, driving by 
belt, a four-pole dynamo of the G.E.C. Witton make, giving 
40 Kw. at 220 volts. The contractors for the entire plant were 
Mesars. J. Barre, Jobnston & Co., of Perth, W.A. 


Leeds.—The City Council has resolved to substitute 
electricity for gas in the lighting of all tramways routes within a 
mile of the junction of Boar Lane and Briggate. 

Leek.—The U. D. C. have applied to the L.G.B. fopa loan 
of £600 for electric light main extensions. 

The advisability of adopting а free wiring system is under 
consideration. 


buildings, &c., £5,600. 


Leith.—The T.C. has resolved to apply to the Secretary 
for Scotland for consent to borrow a further sum of £25,000 in con- 
nection with the electric lighting undertaking. It was stated that 
under the Secretary for Bootland's letter of July 25th, 1901, there 
was power to borrow £14,000, but in view of propao Te expendi- 
ture after May 15th next, it was thought advisable that sanction 
should be asked for the borrowing of an additional £25,000— £12,000 
for ры £8,000 for new buildings, and £5,000 for underground 
works. 


Llangollen.—The U.D.C. has resolved to transfer its 
E.L. order to the Llangollen Electric Power and Lighting Co. 


London.—L.C.C.—The Highways Committee announced 
that the Bhoreditch B.C. had applied for consent to an alteration 
of tbe standard pressure of supply, 150 volts, to one of 240 volts, 
with 480 volts between the outer conductors. Public notice of the 
application had been given, and no objections had been received 
from consumers. On the recommendation of the Committee, the 
Council sanctioned the alteration subject to certain conditions. 

The Council decided to approve plans submitted on behalf of 
the Stepney В.О. for the erection of additions to the generating 
station in Osborne Street, Whitechapel. 

HacEkNEY.—The В.О. intends to apply to the L. C. C. for a loan of 
£26,000 for additional electrical plant, &c. 

WzsTMINSTER.—The Works Committee has considered a report 
from the engineer referring to а new type of globe for the arc lamps 
in the St. James's district, which would allow a better diffusion of 
light than the existing globes permit. The St. James's and Pall 
Mall Electric Light Co. offer to substitute less opalescent globes, 
including the necessary fitting and painting of canopies, at £1 128. 
per lamp, or a total of £96 for the 60 public lamps lighted by them, 
and this offer has been accepted. | 

PoPLAR.—The Electricity Committee of the B.C. has reported 
that following upon the report on extensions to generating plant 
adopted by the Council on 26th ult., the engineer had submitted 
estimates for other parte of the work, necessary for the scheme :— 
Sub-station plant £17,150 made up thus: two 250-KW. asynchronous 
motor-generators, £3,500; three 500-KW. synchronous motor- 
generators, £10,500; one 50-Kw. battery for six hours, 
£1,500; one 50-xw. ditto removed, £300; switchgear, £750; 
contingencies, £600; mains, £20,250, made up thus: cables, 
£2,275; laying, jointing, &., £17,375; contingencies, £600 ; 
e whole of the plant is required by the 
week ending September 17th. The Committee recommends that 
the scheme should be proceeded with in its entirety. 

The engineer further proposed that the price of energy for power 
should not be more than 14d. per unit, and submitted a statement 
showing that in 1902-3 the maximum load demanded of the works 
was 912 kw. (December 12th, 1902), the capital cost to provide for 
this maximum demand was £187,539 16s. 2d., and the average daily 
output in units during the year was 5,403. During the 12 montha. 
under review the daily standing charges were £31 2s. 6d., and the 
running charges (‘66d. per unit) 214 17s. 2d., or a total of 2°04d. 

er unit generated. He believed that with reduction of price, 
iberal advertising and energetic canvassing, a 60 per cent. 
load factor could be attained, in which case the cost of produc- 
tion would be reduced to 1°23d. per unit generated. Further, 
if the arc lamps were run the whole of the night instead of 
being switched off at 1 a.m., the cost of energy could be reduced, 
the same as for motive power to 14d. per unit, but plus maintenance 
and capital charges. Under the existing system the public lighting 
charges for the coming Midsummer quarter would be £9,970 Os. 8d. 
Under the scheme as proposed they would be £9,077 16s. 5d. The 
engineer estimated that provided the ratio of unite sold under the 


foregoing proposals for motive power and public lighting be ir- 


creased from 50, as at present, to 80 per cent., the net result would 
be that the £4,284 profit shown on the undertaking last year would 
be raised to £11,458. He anticipated an immediate accession of at 
least 500 Kw. from the reduction in price. The Committee approved 


of the proposals; the reductions to take place on the 1st. prox. 


MARYLEBONE.—At the meeting of the B.C. on the 3rd inst. it 
was decided that a Special Committee of all the members of the 
Council should be appointed to consider the Bill which the Council is 
promoting in Parliament and the several suggested amendments 
thereof. It was stated that if Parliament rejected the Bill the pay- 
ments made would involve a rate of 1s. 6d. in the £ on the present 
rateable value of the borough. A motion that the ee of 
Mr. Arthur Wright, the electrical expert, be determined, was lost 
by an overwhelming majority, and the recommendation in the 
Electrical Supply Committee's report, authorising them to secure an 
amendment to the Bill conferring power on the Council to enter 
into an agreement with a company to carry on the undertaking 
either temporarily or permanently, and that the common seal of the 
Council be affixed to the necessary petition to the House of 
Commons was agreed to. | 


Ludlow.— The T.C. has been informed by the L.G.B. that 
in regard to its application to borrow £8,250 for purposes of electric 
lighting, the scheme was in many respecta incomplete and unsatis- 
factory, and that, if it were properly revised, the estimate would be 
considerably increased. 


Melksham.—The Southern District Electricity Corpora- 
tion has offered to establish electricity works in the town, under 
an agreement with the U.D.C., and the matter is being considered 
by а committee. 


Neath.—The Т.С. has resolved to apply for sanction, to 
a loan of £5,000 for the purpose of carrying out its B.L. Order, and 
to invite tenders for laying mains, 
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Morley.—The T.C. has decided to adopt the engineer's 
recommendation to again reduce the price of energy for ligbting 
from 44d., less 5 per cent., to 4d., less a varying discount of 23 per 
cent. to 25 per cent. In addition to the above, new consumers will, 
during the months of April, May, June iand July, be supplied with 
energy free of cost. 


Newport (Mon.).—Mr. Ralph Nance, of Cardiff, has 
recently installed & private plant at the residence of Mr. D. A. 
Thomas, M. P., at Llanwern Park. It consists of а Cundall (Bhipley) 
oil engine coupled to a Webster (Bradford) dynamo, and a battery 
of the A. B. P.“ Accumulator Co.'s cells. The water supply is by 
an electric pump fixed about half a mile distant. The engine when 
not being used for generating purposes is utilised for driving various 
agricultural machines. The contractor for the building work was 
Mr. W. T. Case, of Newport. 

Two electric ventilating fans are to be placed in the police-court 
аба cost of, probably, £100. 


Perth.—The Town Council have under consideration the 
question of improving the lighting of the streets. It is proposed 
to displace the electric incandescent lamps by arc lamps or incan- 
descent gas lamps. Reports, with comparative cost, have been sub- 
mitted by the gas and electric engineers, for the consideration of 
the Council. 


St. Helens.—The T.C. has decided to apply to the 
L.G.B. for a loan of £4,650 for E.L. purposes. 


Shanghai. A meeting of the ratepayers was held in 
January last, and а resolution passed protesting against the arbitra- 
riness of ithe Municipal Council in regard to its electric lighting, 
and it was decided by а large majority that the Council exceeded 
its rights of legitimate trading with electric fittings, &0. 


Sidcup.—At the recent public meeting of the ratepayers 
the following resolutions were submitted and rejected: To pro- 
ceed with the E.L. Order obtained by the late P.C.; to enter into 
& contract with the Bexley U.D.C. fora supply of energy in bulk ; to 
enter into а contract with the Woolwich B.C. for а supply of energy 
in bulk; to consider proposals for erecting an electric power and 
lighting station within the U.D. of Foots Отау. A poll of the parish 
was demanded, and this has now taken place, the result being a 
majority against the Council of 509. 


Stockton-on-Tees.—The T.C. has agreed to supply 
energy to the Stockton Forge at 1d. per unit on condition that the 


company takes a minimum of £180 worth per annum for five years. 


Stretford.—The chairman of the Stretford Electricity 
Committee made a statement at the last meeting of the Urban District 
„Council with regard to the financial position of the undertaking. 

The cost of production for four months, he said, was at the rate of 
1'054. per unit. The income was £1,563, and the expenditure 
£2,020, leaving & deficit of £457. These figures include a charge 
for repayment of loan and interest during construction, which, in 
any private undertaking would be charged to capital. If revenue 
was credited with its proportion of loan repsyment for the period 
during which the station had been working, a small surplus would 
be shown. The engineer’s estimate for the year ending March 31st, 
1905, showed an expenditure of £6,021, and & revenue of £7,310, 
leaving a profit of £1,289. "There will be no charge on the rates in 
connection with the undertaking, and that he expected they would 
soon be able to reduce the price of energy for private use. 


Trowbridge.—The Т.С. has resolved to assent to the 
application of the Western Electric Distributing Corporation for a 
prov. order to light the district, and has entered into an agreement 
whereby the Council receives £400 for the withdrawal of its 


opposition, а royalty of £25 per annum, and special terms for 
street lighting. 


Tonbridge.—The U.D.C. has decided to contract with 


private firms for the wiring of consumers’ premises on the hire- 
purchase system. 


Walsall.—Tbhe Board of Guardians has decided to have 
the E.L. installed in the new workhouse buildings. 


Watford.—The R.D.C. is opposing the application of 
the U.D.C. for a prov. order for electric lighting, and in view of 
this it has been been decided to ask the B. of T. to dispense 
with the consent of the R.D.C. 


Whickham:— The B. of T. has granted an order 


enabling the U.D.C. to transfer its prov. order to the Durham 
Electrical Power Distribution Co. 


Willesden.—At the last meeting of the U.D.C., the 
solicitor reported it would be necessary to seal an authority 
authorising him to use the name of the Council as relators in the 
proceedings to be instituted against the Metropolitan Electric 
Supply Co. restraining them from supplying electricity to any 
person or company in the district of Willesden. It was resolved to 
affix the seal of the Council to the document submitted. An offer 
from the Prudential Assurance Co. to advance £14,000 at 34 per 
cent. for electricity extensions was accepted. The electrical 
engineer was asked to report upon the question of a flat-rate supply 
and a tariff for short-hour consumers. Extensions of distributing 
mains to cost £483 178. wero sanctioned. 


TRAMWAY AND RAILWAY NOTES. 


Auckland.—The R.D.C. bas granted the application of 
the United Kingdom Electrical Syndicate for a renewal of the 
Council's sanction to a proposed prov. order for powers to construct 
electric tramways, on the company entering into & bond of £500 to 
have the work completed at a certain date, and to pay the Council 
£5 per mile of line in the district per annum. 


Birmingham.—At the last meeting of the Aston Manor 
Borough Council, it was stated that the reason for delay in through 
connection between Birmingham and Aston was the delay in 
delivery of some special castinga of points and crossings for the 
permanent way at Aston Oross. Mr. Green, the tramways engineer 
of the Aston Council, has reported that there are hopes of the 
L. & N. W. Railway Co., agreeing to the proposed replacing of the 
present bridge at Aston with а girder bridge. This will permit of a 
double track, and there is also'a proposal to run the trams right 
out through Erdington. The Small Heath—Yardley extension of 
the City of Birmingham Trams Co. is now ready for traffic, and awaits 
B of T. pon. It is electrically equipped, and there are eight 
cars ready for use. The Corporation's first section, Steelhouse Lane 
to Aston Crose, is paying expenses, it is stated, drawing an 
average of £300 per week. The B.E.T. Co. propose using the four- 
wheeled truck type of car on the Bristol Road route more than they 
have done 80 far, in place of the eight-wheeled bogie type. 


Blackpool.—Some discussion took place at the last 
meeting of the T.C. with regard to the prospects of the tramway 
undertaking. It was said that the Committee, by a readjustment 
of fares, were “trying to make people pay for past blunders and 
mismanagement.” Nearly a quarter of a million of capital has 
been invested in the tramways, which the ratepayers expected 
would yield a fair return towards an abatement of the ratee, but . 
critics allege that they will have to face a loss on the current year's 
working. Replying to these criticisms, Mr. Alderman Brodie said 
that, up to July last, the traffic was satisfactory, but, instead of 
having 10 fine weeks during the season, they had not so much 
as 10 fine days.” Consequently, the tramway receipts suffered 
considerably. The working expenses per week, he said, the 
year round, were £800, but the receipte at present do not exceed 
£250 a week. A motion that the proposed alteration in the fares 
should not take effect until July 1st, was rejected. 


Brighton. — The Tramways Committee recently in- 
structed the engineer to report on the advisability of connecting 
the Queen’s Park Road line with the Aquarium terminus by way of 
a short line along the Marine Parade on the Sea Front. When this 
came before the Council for confirmation on March 3rd, it in volved 
a heated discussion, as it was the first official proposition for tram- 
ways to be laid along the Sea Front. From what was said it was 
evident that everyone acknowledges that tramways will eventually 
be laid along the Front, but many thought that this short line 
would be the thin edge of the wedge for extending them later on. 
The proposition was eventually thrown out by 31 votes to 9, so that 
for the time being, at any rate, the question is shelved. 


Bradford—Shipley.—The Tramways Committee cf the 
T.C. reports that terms have been arranged for the acquisition of the 
electric tramways at Shipley from Mesars. White & Оо. The price 
to be paid by Shipley U.D.C. is £:32,751, and during the tenure of 
the lease Bradford will pay the Council 6 per cent. on this eum, and 
will also pay Messrs. White & Co. £7,500 for care, and to the 
U. D.C. £100 a year per mile of single line for maintenance and 
repairs, and 44 per cent. interest on £5,000 spent on street im- 
provements. Shipley will supply energy at 12d. per unit. 


Burnley—Nelson.—The Neleon T.C. has resolved to 
grant Burnley Corporation a lease of the tramways for seven years 
at an annual rental of £830. Nelson is to repair and maintain the 
permanent way and overhead equipment, Burnley paying the 
actual cost, plus 5 per cent. for supervision. Nelson will also 
supply energy at 2d. per unit. 


Burton-upon-Trent.—The half-yearly report respecting 
the Corporation tramways gives the following results :— 
Total traffic receipts, advertising, Xc., £9,311 11s. Id. 
Total car-miles, 212,582, or a mean of 8,171:3 per week. ` 
Total passengers carried, 2,019,057, ora mean of 77,657:18 per weck. 
Population ot town, 51,000. 
Population carried at the rate of 9:18 times per annum. 
Total parcels carried, 7,646, or a mean of 29407 per week, 
Traffic receipts per car-mile, 10:2*4. 
Number of passengers per car-mile, 9:46. 
Receipts per passenger per car-mile, 1:14d. 
Grand total receipts per car-mile, 10°48d. 
Mean cost of power per car-mile, 1:91d. 
For the first five weeks there was no Sunday running, which 
would have increased the reccipta by about £300. 


Bury.—^An agreement between the Bury, Rochdale, &c., 
Tramways Co. and the local authorities of Bury and the district for 
the working of the tramway system has been signed. The lines 
аге to be managed by a joint committee of the lccal authorities and 
the directors of the company, and the authorities are to pay the 
company £2,400 as from July 21st to January 3186 last, and from 
the latter date until the completion of the purchase the payment 
will be at the rate of £5,300 & year. Working expenses will be 
provided for out of receipts; any loss to be borne by the company ; 
any surplus to go to the Jocal authorities. The work of electrifying 
the lines has been begun in Bury, and it is to be expedited as far 
as possible. The last section, it is expected, will be finished by the 
middle of September, The Бигу Corporation wants а througa ser- 
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vioe to Hey wood, and are considering the possibilities of its being 
effected without loss. As regards the Bury to Badcliffe service, 
work will be commenced проп the permanent way as soon as the 
provisional order has been obtained from the Board of Trade. 


Bournemouth. — After a protracted discussion, the 
Council on March 1st resolved to pay Mr. Lacey £750 аз re- 
muneration for services in connection with the tramways scheme, 
the amount to be paid from capital account, also to íncrease his 
salary to £800, rising by annual increments of £80 to £1,000 per 
annum. 


Derby.—At a recent special meeting of the Town 
Council, Ald. Duesbury, J.P., chairman of the Tramways Com- 
mittee, said it would be in thé memory of the Council that there 
had been а considerable amount of talk about a contract for Belgian 
rails being entered into, and the Committee were blamed for it. 
Ав а matter of fact, the Committee had never entered into a con- 
tract for Belgian rails. They let the contract for the construction 
of the line to Messrs. J. G. White & Co., and a very stiff test was 
imposed for the rails. They accepted the tender of the Belgian firm, 
but they had inl osi N considerable difficulty in getting the con- 
tractors to supply rails according to specification, and they had been 
unable to get them supplied in proper time. As з consequence, they 
had broken their contract with the Belgian firm and entered into one 
with the North-Eastern Steel Co., Middlesbrough, to supply the 
whole of the rails, with the exception of the 250 tons that had been 
delivered. Of the new contract, 300 tons had been made and tested, 
and would be in Derby that week, and the whole of the quantity 
required would be delivered within one month. The alteration 
would not entail any extra cost, as the North-Eastern Steel Co. were 
supplying them at the same rate as the Belgian firm. 


Glasgow.—Something like a deadlock has taken place 
between the Caledonian Railway Co. and the Tramways Committee 
-of the T.C. over the proposed extensions to Thornliebank and 
Giffnock. Both the tramways and electricity departments of the 
Corporation are supplied with water for condensing purposes from 
the Forth and Clyde Canal, which is the property of the railway 
company. On December 15th last the Corporation received a letter 
from the company stating that this privilege would cease at the 
expiry of three months. Since then negotiations have been pro- 
ceeding between the Corporation and the company. The Dis- 
tillers’ Co. are also implicated in the negotiations, and an agree- 
ment was entered into whereby the Distillers’ Co. had agreed to 
allow the Tramways Committee to take the water from the 
Canal provided they got a supply of Loch Katrine water 
free of charge to the extent of £400 per annum. It was 
agreed to recommend the Oorporation to approve of this arrange- 
ment in the expectation, and provided that this would lead to an 
amicable settlement between the Corporation and the Caledonian 
Railway Co. At a meeting of the Corporation, however, on 
Thursday, the 3rd inst., a letter was received from the solicitor of 
the Caledonian Railway Co. breaking off the negotiations. The 
letter stated that it had been explained to Mr. Young, the general 
manager of the tramways, that the proposed extensions of the 
Corporation tramways to Barrhead and Whitecraigs would injure 
the company, and that the company regarded such extensions as 
bostile, and consequently were not prepared to enter into any 
amicable arrangement as to the canal water supply and other 
matters, unless the Corporation were prepared to come to а satis- 
factory arrangement with the company as to the proposed tramway 
extensions. The modification of the extensions was not considered 
by the pea as satisfactory, and could not be agreed to, as it 
would still leave the circular route vid Thornliebank and 
Giffnock, which, in the view of the company, would estab- 
lish а most unfair and injurious competition with the com- 
pany’s railways. The Corporation, however, intimated that 
they could not agree to the matter of the proposed extensions 
being brought forward in connection with the matter of the canal 
supply and the other matters which were the subject of negotiation, 
and it thus appeared that there was no basis of an amicable settle- 
ment between the Corporation and the company, and in these cir- 
cumstances there was evidently no result to be gained in prolonging 
the correspondence, 
The T.C. has adopted a new covering for the top of their cars 
for use in wet and stormy weather. 


L. C. C. Shallow Tramways.— The members of the 
Civil and Mechanical Eogineers Society, on the 19th ult., visited 
: the shallow tramway under Kingsway, which the L.O.C. is con- 

structing. The subway will pass under the western arm of Ald- 
wych, north under Kingsway, and then under Holborn to South- 
ampton Street, where it will come to the surface at a slope so as to 
oin vp with the existing tramway lines that concentrate at Theo- 
d's Road. On each side of the tramway tunnel there will be 
two subways, which will accommodate gas and water pipes, electric 
mains, &c. Below each of these eide tunnels there will be а sewer, 
Near the site of the old Olympic Theatre, there will be a station, 
which will be reached by staircases, but the whole scheme includes 
a continuation of the tunnel as far as the Embankment. The width 
of the tunnel will be 20 ft, and the beight from the crown of the 
arch to rail level 14ft. The pips subways on each side of the main 
tunnel will be 12 ft., whilst the egg-sheped sewers beneath will be 
2 tt. Sin. by 4 ft. 6in. The depth of the tunnel beneath the sur- 
face varies from 6 ft. to 14 ft., the greater depth being where the 
work passes under Holborn and the Strand. At these places the 
main tunnel will be divided into two smaller tunnels for conve- 
nience of construction. Special precautions have been taken to 
preserve the brickwork from decay by damp, there being з lining 


of aspbalte 2 in. or more thick. The electric cars will work''on the 
conduit system. The work has, so far, been carried out on the “ cut 
and cover system. In passing under the Strand and Holborn, the 
method of proceeding will be by the Greathead shield, which will 
enable the excavation to be burrowed ont without disturbing the 
surface, so that there will be no stopping of the traffic of these im- 
po ane thoroughfares. The tunnel is lined with tiles or enamelled 

ске, and it ie, we believe, proposed to illuminate if throughout 
by electric light, although it will only be available for passenger 
traffic by the electric cars. 


Lincoln.—The Electricity Works Committee recom- 
mended the Council in Committee to adopt a cortain system of 
electric traction for the tramways instead of the overhead system. 
A meeting of the Council in Committee is to be held to consider 
the question. 


Liverpool—Southport Electric Railway.—A record 
run was made оп the Southport—Liverpool electric railway on 
Sunday, March 6th, a large number of officials being on board, 
including Mr. Aspinall, general manager, Col. Yorke апа Mr. 
Trotter, of the Board of Trade, and a number of officials of Mesers. 
Dick, Kerr & Co., Ltd. The trial trip was from Liverpool to 
Southport and back again. The journey from Liverpool Exchange 
station to Southport, Ohapel Btreet, was made in 20 minutes—from 
3.50 to 4.10. The run was accomplished without a stop, and was 
highly satisfactory. The new service is expected to be inaugurated 
on the 22nd inst. 


Newport (Mon.).—The Electricity and Tramways Com- 
mittee recently reported that the cost of keeping the present cars 
in repair had cost much more than they had expected, and was 
increasing week by week. 

Mr. H. F. Parshall, the consulting engineer, estimated the cost of 
the equipment of the tramways, car-sheds, and generating station at 
£130,640, or, alternatively, £137,000, but it is stated that the actual 
cost un been £125,183. ' 


New South Wales.—The report of the Commissioners 
on the New South Wales State Railways for the quarter ended 
Decémber 31st, says that the tramways show increased earnings of 
£16,716, while the expenditure also increased by £11,727, the result 
being а net improvement of £4,989. 


New York City.—An order for 200 steel cars for use on 
the subway system has been placed by the Interborough Rapid 
Transit Co. with the American Car and Foundry Co. This is 
in addition to an order already completed for 300 copper 
sheathed cars, and the two kinds will be compared with each 
other in practice with a view of deciding which is the better 
means vf guarding against fire dangers. The dimensions of the 
steel c тв are :— Length over body corner posts, 41 ft. 4 in.; length 
over platforms, 51 ft. 2 in.; width over sheathing, 8 ft. 7 in.; width 
over eaves of lower deck, 8 ft. 94 in.; width over window sills, 
9 fc. z in.; width over platform floor, 8 ft. 10 in.; height from rail 
to roof, 12 ft.; from platform to under side of sill, 7 ft. 1 in. The 
electrical equipment will be a couple of 200-H. . motors mounted 
on опе of the trucks. It is claimed that in the event of a short- 
circuit, the steel car will "ground" the escaping current, and all 
the fuses will be opened, making the third rail dead in that 
section. 


Ottawa.— The Street Railway Co. is having to contend 
with a great fall of snow this winter, but has, it is stated, во far 
succeeded in keeping its tracks open for traffic. Nine electric 
sweepers, three wing ploughs and 13 others, are used by the com- 
pany, and it is estimated that about 30,000 loads of snow have been 
carted away this season. One of the wing ploughs is of 200 E. p., and 
it is stated that the company has spent $75,000 in snow-olearing 
machinery. The storms this winter have cost the company about 
$15,000. 


Perth.—The T.C., through one of ita representatives who 


recently visited Edinburgh, has had information placed before it 


with regard to the cost of equipping the present tramcara with petrol 
motors in preference to adopting the scheme for electrification. It 
is contended that motors could be fitted to the present cars in 
Perth for £400, or that alternatively, new cars, propelled by such 
power, and capable of accommodating 43 passengers, could be built 
for £500 each. The total cost to build 10 cars (the number proposed 
by the consulting engineer) would thus be £5,000, as compared with 
£80,000, the sum estimated for converting the system to electric 
traction. A detailed report is in course of preparation. 


Stretford.—The Light Railway Commissioners have 
had under consideration the draft orders for the Stretford 
and Manchester Light Railwaye. The Manchester Corpora- 
tion desired to ensure that these orders should provide for 
through working between Trafford Park and the Manchester liner, 
the Corporation being bound by agreement to take over the Stret- 
ford district tramways when constructed. Undertakings were given, 
on behalf of the West Manchester Light Railway Co., and of the 
Stretford Urban Council, that they would each construct their own 
portion of the liner, and so ensure the through working. 


Wolverhampton.—(Our correspondent writes :—'* On 
Tuesday, Col. Yorke, C.E., of the B. of T., inspected the Dudley 
Road section of the tramways. The line extends from Snow Hill to 
the Fighting Cocke, where it joins the overbead system of the 
B.E.T. Co. It is 1} miles in lengtb, and its construction cost 
£11,582—at least, that was the amount of the contract—exclusive 


of the electrical equipment, The section was commenced by Mr. 
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Holloway, the contractor, on November 12th last, and finished 
about a fortnight ago. Col. Yorke was met by the Mayor and Town 
Clerk of the borough, several members of the Tramways Committee, 
and the tramway officials. A double-deck car was run over the 
line, and the journey was performed without the slightest hitch. 
The Colonel took an opportunity of making a careful examination 
of the setting of the boxes and other matters, and that he was 
thoroughly satisfied may be gathered from the fact that at the 
conclusion of the inspection he told the Committee that they 
might commence running the cars for public traffic as 
soon as they liked. Subsequently Col. Yorke examined that 
portion of the Willenhall Road section, which is fast approaching 
completion. He expressed himself well satisfied with the substantial 
manner in which the contractor, Mr. Holloway, was carrying out 
this part of the work, and ite electrical equipment by the Lorain Co., 
and he gave the representatives of the Tramway Committee to under- 
stand that he should regard the line not as an extension, but as 
simply а reconstruction. Under these circumstances, if, when the 
whole of the line was completed, the Board of Trade representative 
were prevented, by reason of other engagements, from coming down to 
make his official inspection, there would be, it was understood, no 
objection raised to the Committee opening the line for public traffic 
without delay. The Dudley Road section was opened for traffic on 
Wednesday morning.” | 


- 


TELEGRAPH AND TELEPHONE NOTES. 


› 0 


Brighton Telepliones.—The Committee having reported 
that by March 1st the number of subscribers connected would reach 


750, it was decided to start charging for the service, which, up to 


then, had been given free. When it was originally proposed not to 
charge until 750 subscribers were connected, the National Tele- 
phone Co. made a strong representation to the Postmaster- General 
that the Corporation in so doing were exceeding their righta. The 
Postmaster-General wrote to the town clerk saying that the Cor- 
poration had no powers to give & free service, and that the same 
must be discontinued. The town clerk, in reply, stated that the 
Corporation were only following the example of the Post Office 
authorities in London who gave а free service at first; since which 
letter, nothing more has: been heard of the matter. There are at 
present over 800 subscribers waiting to be connected up. 


Glasgow Telephones.—The general manager, in report- 
ing upon the needed new borrowing powers, of which mention was 
made last week, said that the number of instruments working up 
to January 3186 was 10,822, while the number of orders on hand 
still to connect, was 443, but as orders continue to be received freely 
there is no prospect of the amount of work to be executed Leing 
curtailed for a considerable time to come. The amount expended 
for capital purposes as at January 31st was £318,562 1s. 3d., part of 
which has been met out of revenue, in which sum is included furni- 
ture, fittings, tools, stores, and preliminary expenses, amounting 
altogether to £21,782 5s. 2d., leaving the sum of £296,779 16s. 1d. 
as having been expended on construction. Cables containing а 
gross number of pairs of 20,928 have been laid, of which only 
12,478 pairs have been used so far, leaving 8,450 pairs still available 
for joining up new subscribers The number of 3-in. pipes laid is 
150. Of these, 62 have not yet been used. Taking the average 
capacity of а 3-in. pipe at 250 pairs, which is the lowest mimit— 
each pipe, if filled to its maximum, will take 312 pairs—there has 
been provided а surplus duct capacity for 15,500 pairs. In the 
switch-room, spare switchboard accommodation for 1,311 subscribers’ 
lines also exists. The Committee recommended the Corporation to 
apply to the Secretary for. Scotland for power to borrow an addi- 


tional sum of £50,000, in order to carry on the further development 


of the department. The Council has approved this course. 


The Application of Gutta Gentzsch” in the Manu- 
facture of Telegraph Cables for the Imperial Post Office of 
Germany.*—In No. 22 of the Archiv für Post und Telegraphie for 
the year 1902, mention was made of the experimental cables laid by 
the Imperial Post Office, in the insulation of which an artificial 
gutta-percha, produced according to the suggestion of Mr. Adolf 
Gentzsch, of Vienna, has been used. It is now proposed to go 
further into the scope of these experiments, and to record the 
resulte that have been observed so far. | 


First of all, it should be remarked that the Imperial Telegraph 


Board only decided to occupy themselves with these experiments 
after the usefulness and applicability of this new insulating mate- 
rial had been proved by the investigations of the Official Experi- 
mental Department, and by the tests and experiments carried out 
by the firm of Felten & Guilleaume, who had undertaken the manu- 
facture of the artificial gutta-percha on the basis of an agreement 
with the inventor. 

The material consists of a mixture of pure india-rubber and a 
sort of wax, the melting point of which is approximately that of 
rubber, so that а separation of the component parts does not take 
place with a rise in temperature. 

The electrical properties of “ Gutta Gentzsch” are similar to those 


Translated from the Archiv fiir Post und Telegraphic, being an 
official publication of theiGerman Imperial Post Office. 


> 


of the natural gutta-percha; mechanically, however, the artificial 
gutta-percha is superior to the natural gutta-percha, in so far as the 
artificial material can stand a temperature of 60° О. (140° F.) with- 
ont becoming soft. 

An order was placed with Messrs. Felten & Guilleaume for a four- 
core sea cable 8°7 kilometres in length, and this was laid in the year 
1902, between the Mainland and the Island of Föhr. Each core 
consiste of seven strands of copper wire 0:6 millimetres in diameter, 
which are covered with Gutta Gentzsch to a diameter of 6 milli- 
metres. The four cores are spirally laid up and wound round with 
tanned jute yarn and then protected by an armouring consisting of 
14 iron wires of circular section and 5'3 millimetres diameter served 
with a double covering of compound, The finished diameter of the 
cable is about 36 millimetres, and the weight about 3,500 kilo- 
grammes per kilometre. Each core had to fulfil the following con- 
ditions:— 

Conductor resistance 9:6 ohms per kilometre at 15° C. 

Minimum insulation resistance 500 megohms per kilometre. 

Maximum value of capacity 0°15 microfarad per kilometre. 

The following table gives a list of other “ Gutta Gentzsch ” 
cables which have since been laid by the Imperial Post Office of 
Germany. The method of construction and the terms and condi- 
tions of delivery were the same as tbose for natural gutta-percha 
cables of similar type :— 


i | i | 
i | E | Ка n П е 
| n ! 3 8 2 | B 8 
af. 22 3 
“1819515 ^L» £ | S 5 
СО £ Eg 8 = 8 
Description of cable. „3828 kis | & 8. са 5 E 
' w WS © 39|4 $ = Ф 
НЕЕ EM ME 
{ a 8 8 © 5-4 a o Fi о 5 П e ont 
414154 |â о 18 | о 1а 
ZZ БАНЮ, NONE. ЯНИЕ 
| 
km. mm. ohm. meg- tere mm 
| ohm. farad. 
Ihrhove-Weener .. Р 10-42 7 7 1078 ' 65 | 650 022 | 70 
Norden-Nordeich.. ix . . 5:00| 4 7 66 370'| 50 0-24 | 52 
Vinkelpolder-Nordeney.. e. 800! 3 71073. 65 | 650 022 | 70 
Do. do. - . . 100; 8 7 |066 70 500 0:24 | 52 
Cable across the River Weichsel 075, 7 7 | 0°73 66 650 032 | 70 
Cable across the River Ems :— ' | 
(а) At Oberlangen :. . 0 92 1 7 1073 65. 650 02 | 70 
(b) At Halbe e. 020! 1 7|038 65 650 0:22 | 70 


i 


The cost of these cables was on the average 35 per oent. lesa than 
that of ordinary gutta-percha cables of the same size. The Govern- 
ment have thus made a saving of 20,000 marks in the 244 kilo- 
metres of Gutta Gentzsch cables already laid. 

In every case the cables, when taken over, gave better electrical 
results than were specified in the contract. ; 

In laying the cables, the method of making a joint was somewhat 
modified as compared with that in vogue in ordinary gutta-percha 
cables. The jointe were made partly with natural gutta-percha. 

Up to the present, the cables have given every satisfaction in 
чонта and no unfavourable reports of any kind have been 
receiv 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED., 


Dominica-Martinique ee oe eo ee 
8$. Lucia-Martinique .. ee oe ee 
Trinidad-Demerara No. 1 ee ee ee өө А 
Mole 8t. Nicolas-Port-au-Prince ee ee Фе 
Cayenne-Pinheiro ee ee ee ee 


New York-Ha ee to А ee ee 0 April 18. 1908 ee LE J 
Anjer-Kalian a eo ee ee ee ee d LÀ Aug. 2, 1902 ee 
Reissa-Issa (Yemen)-Camaran . .. s ee Oct. 99, 1903 - 
Tourane-Amoy ee ee ee m ee ov 10, 1908 
Rome-Pera ae’ ee ee ee ee ba 


.. March З 
Tarifa-Tangier ee ee е е ee 
Oran-Tangier ae ee ee ee ee е e Feb. 8, 1904 . 
Olosed ( Nagasaki-Vladivostook ee ee өө Feb. 15, 1904 oe 
Port Arthur-Chefu .. ss ә .. Feb. 18, 1304 


St. Jacques-Haiphong .. — ..  .. .  .. March 7, 1904 .. 

f LANDLINES, : 
Seoul-Masampo .. es P өө Ws „„ Feb, 18, 190 4% 
Seoul-Gensan 5 eis s Ke ба .. Feb. 13, 1904 .. ee 
Anju-Ping-Yang .. os a ee is ee Feb. 25, 1904 .. RS 
Ninguta-Vladivostock ,, ө» .. oe 


.. March 2, 1901 .. 


The Government Telephone System.— In the 
House of Commons, Mr. John Campbell asked the Postmaster- 
General whether he could state the sum expended on tele- 
phone instruments in connection with the new system up to 
date; how much of this amount had been spent on instruments 
manufactured in Eogland and how muoh on instruments manu- 
factured in Sweden, Antwerp and America; and whether he 
could give the patent number of the instruments which he was 
compelled to purchase from foreign firms. Lord Stanley placed 
the following answer on the Parliamentary paper :— The sum ex- 
pended on telephone instruments for the new system in London 
could not be given without a carefal analysis extending over four 
years, and this would involve much labour and expense. The 
amount expended on stores of all kinds for the telephone system of 
the whole country during the four years ів EI, 328,966. Of this 
amount about £176,500 was spent on articles manufactured abroad ; 
but most of this was on account of central battery switchboards and 
their equipment, which ате patented. "Telephones for the use of 
subscribers have had to be obtained from abroad from time to time 
because they could not be obtained in this country ; but I am glad 
to say that British companies are now prepared to manufacture 
them, and I hope I shall be able to reduce more and more the 
amount spent with foreign manufacturers." 


(Continued on page 427.) 
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THE ELECTRICITY WORKS AND DESTRUCTOR OF THE ^ _ 
METROPOLITAN BOROUGH OF HACKNEY. 


Охе of the most important municipal electrical undertakings placed, and in October, 1900, the foundation stone 


in the County of London is that which was inaugurated by of the works was laid, the site selected being on the 
the Metropolitan Borough of Hackney in November, 1901. | 


That this is also one of the most economical in operation 
will appear later. The supply is given on the direct cur- 

E rent system at 240 volta, and from the commencement flat 
rates of 4d. for lighting and 2d. for power have been 
charged for electrical energy—lower rates, we believe, thau 
have ever before been recorded in the case of an entirely new 
undertaking. 

The origin of the scheme dates back to past ages, a pro- 
visional order having been obtained by the Vestry in 1893. 
The vicissitudes through which the movement has passed, 
however, have been chronicled from time to:time in our pages, 
apd we will content ourselves with a very brief sketch of the 
preliminary steps. In 1898 Mr. Robert Hammond was 
consulted on the subject, and drew up a report recommending 
an' initial outlay of £247,367. A large area was to be 
covered, and the ultimate length of. distributing mains to be 
laid was 110 miles, fed at 17’ points. The generating 
plant was to be capable of supplying 75,000 8-0.P. lamps. TIPPING PLATFORM. 

A sum of £22,000 was allotted to the erection of a refuse | | / 
destructor in conjunction with the electricity works, @apable River Lea Mr. G. A. Ogan was the chairman of the 
of dealing with 38,000 tons of refuse per annum. Electric. Lighting ‘Committee at that time, and by his 


to 


GENERAL VW or GENERATING PLANT. 


Mr. Hammond's report was;adopted, and he was appointed untiring exertions on behalf гог the undertaking set an 
consulting electrical engineer to carry out;the project. The example worthy of emulation by his successors. In 


plans and specifications were duly prepared and contracta November, 1901, the supply was ,commenced, and has 
F 
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continued without' cessation, under the charge of Mr. 
L. L. Robinson, borough electrical engineer. 


The works. are 
situated on a site 
of about 5 ‘acres 
in Millfields: Road, 
Hackney, with a 
frontage оп {the 
River Lea, afford- 
ing ample space for 
dealing with coal 
and ashes, and for 
extending the works 
when necessary. 
"The plant at first 
installed was of 
1,800 Kw. capacity, 
but this has already 
been increased to 
9,972 KW. 

The buildings 
comprise an admini- 
stration department 


facing on Millfields Road, including general offices, chief 
and assistant engineers’ offices, board room, test room, 


chance for a nuisance to arise through too prolonged storage. 


The refuse, which is assisted down the shoots by hand 


Сол BUNKER, ErxcrRIC Crane dc. 


Тор or DESTRUCTOR CELLS,isHOWING VENTILATING Duct, SHOOTS AND DBOILERBS. 


destructor cells ; 


labour, falls upon 
flat fire-brick dry- 
ing hearths at the 
back of the cells, 
whence it is pulled 
forward upon the 
fire-bars. 
Ventilation is 
abundantly pro- 
vided for by means 
of air ducts, with 
openings at inter- 
vale, in connection 
with the forced 
draught system, 
There are three 
centrifugal fans, 
driven by 15-H.P. 
Rhodes motors in 
an adjoining 
chamber, which 


draw the air through the ducts, and force it into the 
two fans working together are suffi- 


cient. А common combustion chamber 
is provided for each group of four cells, 
whence the hot gases may be led either 
through boilers, or through a bye-pass 
to the chimney, in either case traversing 
a whirling chamber on the way, in 
which dust is deposited. 

Each group of four destructor cells is 
designed to deal with 60 tons of refuse 


per day, though they have destroyed a 


total of nearly 190 tons on occasion ; the 
average last year was 120 tons. The 
destructor is shut down for 24 hours 
on Sundays. 

Tne destructor is worked іп con- 
junction with three Babcock & Wilcox 
boil-rs of the double-drum type, each 
having 2,852 sq. ft. of heating surface, 
and rated at 10,000 lbs. evaporation 
per hour with coal. Over each boiler 
there is a large cylindrical water purifier, 
in which the feed water is well steamed 
before euteriug the boiler; this is ia 
addition to special treatment plant. 

The steam from these boilers is fed 
direct into the main range running 


drawing office, &c.; the destructor, the tipping-floor of along the coal-fired boilers, there being no ring 


which is approached by inclined roadways, past a weigh-house 


at the entrance to the site ; destructor 
and coal-fired boiler-houses; engine 
room, battery room, stores, &с. ; and a 
coal store. A special lay-bye has been 
constructed on the river frontage, 
capable of holding several barges, by 
which coal is brought to the works. 
The refuse destructor was built by 
Messrs. Hughes & Stirling, to the 
designs of Mr. J. Liversedge, of 
Arundel Street, W.C., and consists of 
12 cells. The tipping floor, of which 
we give a view, is capable of accommo- 
dating six carts at once, which are 
unloaded into hoppers. From the 
latter the refuse is elevated by three 
bucket conveyors, rated at 10 tons per 
hour each, to storage bins. The con- 
veyors are driven by motors, mounted 
over the top of the bins, and controlled 
by switchgear at the tipping platform. 
Passing on to the destructor house, 
we give a view taken on the top of 
the cells, showing the shoots and 
doors by means of which the refuse 
is admitted from the storage bins 


to the cells as required. The whole of each day's refuse 
is consumed within the 24 hours, so, that there is no 


or duplicate main. 


As we have often urged, the 


Tor or CoaL-FIRED B. & W. BOILERS. 


luxuries. 


latter are nowadays superfluous, as well Jas, wasteful, 


UM usi 
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- Owing to the high temperature of the gases from the 
destructor, superheaters are not fitted to the boilers above- 


Front VII оғ Coar-FIBED B. & W. BOoILEBS. 


mentioned; the waste gases, however, pass from the boilers 
to a Green economiser of 288 tubes on the way to the 


The coal - fired boilers аге also of the Babcock & Wilcox 
type; there are four having a heating surface of 2,852 sq. ft. 
each, and evaporating 10,000 Ibs. of water per hour; they 
are fitted with superheaters of the same firm's make, having 
a surface of 389 aq. ft. | | 

There are also two similar boilers of larger size, having 
each a heating surface of 4.020 sq. ft., and evaporating 
14,000 Ibs. per hour; these have superheaters of 452 sq. ft. 
each. The working pressure of all the boilers is 210 lbs. 
per aq. in. The boiler mountings are of Hopkinson's make, 
and the steam pipes, which were supplied by Messrs. Aiton 
and Co., of Willesden, are of steel, lagged with Haacke's 
composition. Each of these b»ilers is also provided with a 
Babcock water purifier. Illustrations are given herewith 
showing views from the front and over the top of the boilers. 

Feed-water for the boilers is derived from the East 
London Water Co.'8 mains, amounting to 2 or 2} million 
gallons per annum, at 73d. per 1,000. The water is first 
passed through a purifier made by Messrs. Babcock & Wilcox, 
and situated near the stack ; thence it is fed to the boilers 
by steam feed pumps, two made by Worthington, and one 
by Weir, and together capable of delivering 9,500 gallons 
per hour against the boiler pressure. Two Worthington 
electric feed pumps are also provided, each with a capacity 
of 1,000 gallons per hour. 

Coal is brought to the works in barges, vid the River Lea 
navigation, a special lay-bye having been constructed capable 
of accommodatiug three barges at once. 

The coal conveying plant, which was supplied by the 
Mirrlees Watson Oo., Ltd., of Glasgow, has a capacity of 
20 tons of coal per hour. The coal is lifted from the barges 
by a 8-ton electrically-driven crane, which is provided with 
lifting, travelling and swinging gear, and is arranged to run 
on rails on the quay. The coal is delivered by the crane into 
the hopper of an Avery automatio weighing machine capable 
of weighing 5 cwts. at one operation ; after which, the coal is 
discharged into another hopper below the weighing machine 
which feeds the automatic filler, which in turn supplies the 
conveyor buckets. 

The conveyor is of the gravity bucket type, and is arranged 
for the double duty of lifting the coal and delivering it to 
any of the coal storage bunkers, or taking it from any of the 
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chimney shaft. 


The scrapers are driven by a motor through 
a Renolds chain. | : 


coal storage bunkers and delivering it into & hopper in the 
boiler house, from which another conveyor is fed. 
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The automatic filler is mounted on rails to enable it to 

be run below any of the four delivery shoots from the coal 
bunkers, while automatic tippers are also provided, one over 
each of the coal storage bunkers and one over the boiler 
house bunker, which can be used for tipping the buckets at 
any required point. 
The buckets are carried by an endless chain fitted with 
live rollers which run on rails. Ample provision is made 
for complete lubrication, for tightening the chain, and for 
other adjustments. 

The bunker, which is shown in one of our views, is built 
of steel and concrete, and has a capacity of 500 tons. From 
the hopper in the boiler house the coal falls on a push-plate 
conveyor supplied by Messrs. Hughes & Stirling, and is 
carried along the front of the boilers to feed the mechanical 
stokers. Two kinds of coal are used, Broomhill nuts, at 
12s. 6d., and Aitken Navigation rongh small, at 13s. 8d. 

The mechanical stokers are of the Babcock & Wilcox chain- 
grate type, the shafting being driven by a Crompton motor, 
of 10 H.P. We may remark in passing that various types of 
gearing are used for the different motor drives about the 
works, the object being to utilise them for exhibition pur- 


tors of 300 Kw. each; and one Belliss engine, coupled to 
a British Westinghouse generator of 1,500 Kw.; making а 
total capacity of 3,872 Kw. All the engines are of the 
vertical triple-expansion enclosed high-speed type, and are 
provided with condensing plant. In addition there is a 
booster of 50 Kw. driven by a motor. 


(To be concluded.) 


A NEW HIGH-SPEED TRIPLE-EXPANSION 
ENGINE. 


A GOOD example of recent progress in this country in the con- 
struction of high-speed electrical generating plant for power 
purposes is shown in the illustration below, which is taken 
from a photograph of а 580-rH.P. triple-expansion engine by 
Messrs. W. H. Allen, Son & Co., Ltd., coupled direct toa 875-kw. 
continueus-current dynamo by the British Westinghouse Co., of 
Manchester, running at 325 revolutions per minute, and capable 
of developing 25 per cent. overload for two hours. The engine, 
which has been built to the order of the Fairfield Shipbuilding and 


W. H. ALLEN, Son & Co.’s TRIPLE-EXPANSION ENGINE, COUPLED TO WESTINGHOUSE 375-kw. DYNAMO. 


poses, for the enlightenment of prospective powers users ; 
this is a practical notion which is worthy of imitation. 

Ashes from the boilers are wheeled away to the tipping 
ground, where the destructor slag is also dumped. 

The steam piping, as already mentioned, consists simply 
of а single main, with branches to the boilers and engines, 
and is entirely in the boiler house. At the point of junction 
between the small and large boilers an expansion loop is 
inserted in the course of the main pipe. Steam traps are 
freely used in the boiler house and engine room. 

The engine room lies parallel to the boiler house, and is a 
lofty room 130 ft. long x 50 ft. wide, lined entirely with 
Kent's Orystopal tiling, and well lighted from the roof ; the 
appearance of the interior, of which we give a general 
view, is therefore exceedingly bright and clean. The 
switchboard is situated in a recess near the middle of 
one gide of the room, on а level several feet above 
the engine room floor, and commands a view of all the 
generating plant. The room is traversed by a 10-ton crane 
built by Messrs. Higginbottom & Mannock, of Manchester. 
The generating plant at present installed consists of two 
Willans engines each coupled to two Johnson-Lundell 
‘generators of 150 Kw. each (one of the Willans engines 
also drives а 72-Kw. Westinghouse boosting dynamo) ; two 
Belliss engines each coupled to two Johnson-Lundell genera- 


Engineering Co., Ltd., of Govan, Glasgow, is of Messrs. Allen's 
standard three-cylinder, double-acting, triple-expansion, vertical 
enclosed type, the cylinders driving three cranks set at angles of 


INDICATOR CARDS FROM ALLEN ENGINE. 
120°, and has been designed throughout with a view to obtaining. 
economical results over widely varying conditions of load. 


——_., 
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seme ee a ән — 


The dimensions of the cylinders and the suocessive points of out- 


off are so arranged аз to produce an equal distribution of power 
between the three cylinders, thereby ensuring an exceedingly even 
turning moment throughout the revolution of the engine. The 
weights of the reciprocating parts 
in order to eliminate the resultant vertical and horizontal forces due 
to the inertia of the moving parts; there remain consequently only 
two couples to be balanced respectively in vertical and horizontal 
planes. Ав is well known, the complete elimination of these latter 
couples by any arrangement of revolving weights is a practical 
impossibility, but in the case under notice they have been reduced 
toa minimum by balance weights, во arranged that the radii of 
their respective centres of mass are set at a small angle to the crank 
radius, in order to reduce the unbalanced couples due to the inertia 
of the valve gear, as well as those of the main reciprocating parte. 
The success of this system of balancing was a noticeable fact during 
the trials, and was amply demonstrated by the steadiness of the 
engine when running without holding-down bolts, and standing on 
a smooth surface рео The three cylinders are respectively 13 in., 
20 in. and 30 in. in diameter, with a stroke of 13 in., and are made 
of & special mixture of hard and tough close-grained cast-iron. 

The intermediate and low-pressure pistons are of cast-stee], and 
are fitted with Rowan's" ing rings; the high-pressure piston 
is of cast-iron, of solid block type, and is fitted with a solid packing 
ring of rectangular section. The valves are all of the solid piston 
type, and take steam on the inside edges, thereby diminishing the 
pressure on the glands, as compared with valves taking steam on 
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EFFICIENCY AND STBaM CONSUMPTION OF ALLEN-WESTINGHOUSE . 


Sream-Dynano. 


the outer edges. The whole of the working parts of the engine are 
enclosed in a neatly designed and substantial cast-iron trunk, the 
walls of which carry the slides for the main crossheads. Easy 
access to the interior of the trunk is provided by three large doors. 
Each cylinder with its distance piece is completely isolated from 
each of the other cylinders, this design baving been adopted by the 


makers for all their standard types of engines, excepting the- 


smaller two-cylinder types, as it ensures that there shall be no 
distortion of the frame of the engine under any conditions of vary- 
ing temperature. The massive cast-iron bedplste forms a reservoir 
from which oil is supplied at a pressure of about 15 Ibs. per sq. in. 
to all the working parts by means of a small valveless force pump 
driven from one of the eccentrics. | 

The crankshaft, piston rods, &c., are all of Siemens-Martin steel ; 
the high-pressure valve eccentric is keyed on the shaft, and the 
remaining two eccentrics ate forged in one piece with the shaft. 

The whole of the bearings except the crosshead bearings, which 
аге of gun-metal, are lined with white metal. 

The governor is of the company’s standard crankshaft type, and 
can be regulated by hand whilst the engine is running; it operates 
a compound double-beat valve of special design, placed between 
the stop-valve and the engine, and so arranged that at overload 
steam is by-passed direct to the low-pressure cylinder. On the 
official trial the tests of the governor showed а steady speed varia- 
tion from no-load to full-load of 1:9 per cent. and a momentary 
variation when the whole load was thrown off or on of 5 per cent. ; 
values well within the specified limite. 

The fly-wheel is of the solid disc pattern, forced on to the end of 
the oranksbaft and securely keyed. 

The cylinders, &c., are all lagged with asbestos non-conducting 

position, and are neatly covered with blue planished sheet steel, 

the whole presenting a very neat appearance. 
Fs pended are a few в and test figures taken from the 
offic 
Bedford. i 


on each crank are also equalised, - 


/— Dynamo Efficiency 


trials recently carried out at the Queen's Engineering Works, 


Trial Results (Oficial) 18 in., 20 in., and 30 in. х 10 in. Triple- 
Expansion Engine. 
Main steam pressure ... .. 150 lbs. per вд. in. 


Throttled steam pressure we 148 lbs. „ „ 
Mean 1. R. 2. 9 SN e. wee 578 
Mean B.. ... TY e. 7 5. 540 

Mean в.р.м. ... i .. 3927 


Mean vacuum at engine exhaust .. 26°35 in. mercury 
Total lbs. of water per hour ... . 8,190 Ibs, 


Water per 1. H. p. per hour 14 2 lbs. 
Water per в.н.р. per hour 15:2 Ibs. 
Mechanical efficiency ... 93:5 per cent. 


The indicator cards shown on p. 426 are samples of those taken 
during the official trial, and the order in which the cranks lead and 
follow is that given, | 

None ofthe cylinders have steam jackets, as experience shows 
that their effect at such high speeds is so slight as to make it not 
worth the increased first cost in fitting them. l 

We give a number of curves deduced from readings taken 


during the official trials, which show the efficiencies and steam con: . 


sumptions throughout. 


Tea a a ——-—. —ͤ—é——ñ— 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 422.) 


Revolution in Cable Codes.—Simultaneously with the 
publication of the notice in the daily Press that the Postmaster- 
General had forwarded to the London Chamber of Commerce a copy 
of the revised rules respecting code and cypher in internatior 


` telegraphy, which will come into force on July let next, the law 


development of Pantelegraphy and an explanation of the general 
system reached our hands from the Pantelegraphy Publishing 
Co., of 36, Lime Street, London, Е.С. It appears, also, that the 
Postmaster-General has addressed a letter to compilers of codes, 
stating that the admission of artificial combinations in telegrams as 
code language reste on the assumption that they will be easy to 
pronounce and to transmit, and, if not, they will be considered con- 
trary to the spirit of the decision of the last Telegraph Conference, 
thus, in our mind, raising.the opportunity for a very pretty quarrel, 
which it has been so long the desire to obviate. Having once 
departed from dictionary words, we could never see the object of 
stipulating for pronounceable mongrels,” and we do not think 


- that the objections now raised by the Postmaster-General will 


result in the enforcing of regulations recently passed at the Con- 
ference any more than when proper words were required. It has 
always seemed best to us to recognise the position, and face it by 


` accepting anything and placing charges on a letter basis, or take 


any combination of letters and make the word limit seven for every 
telegram, plain code, cypher or mixed. Mr. Baronio claims for his 
method that he takes advantage of the system as it existe, and he 
quotes examples as abonamenma and“ isapatornu,” which appear 
to us as difficult to manipulate as any succession of consonants. He 
should be very well satisfied, as he claims to be able to make no less 
than 11,000 million combinations, and to effect a saving of 75 per cent. 
and more over present figure codes. How far this claim is justified 
we cannot say, but the method proposed of avoiding errors would 
appear to be sound 20 far as errors may be avoided or easily detected 
in the rush and scurry of telegraph work. It is also stated that the 
cpinion that dictionary words are the best for code purposes is a 
fallacy which has had its day, but we cannot quite follow this, and 
wonld rather advance the thought that the mixed words of the 
mongrel” kind are the offenders in respect to inaccuracy, and alto that 
it the code words in the Berne official vocabulary had been revised 
in а manner to eliminate all objections and adopted, there would 
have been a standard at every office for verification. Operators 
would in time have become accustomed to the words, and the per- 
centage of errors probably reduced. We agree with the explana- 
tion given on the Pantelegraphy Translating Card, that “pardonable 
errors are fully covered by their detector, bat no plan can possibly 
be devised to guard against negligence." In our iesue of June 12th 
last we dealt with Mr. James Nicolson's code system, which also 
claimed all the advantages as to avoidance of errors, &0. Мо 
doubt Mr. Baronio's system is excellent and ingenious, and should 
find many adherents, especially if the saving of 75 per cent. and 
upwards is effected on the cost of telegrams. 


Cable Cutting in Time of War.— With regard to the 
leader in our issue of 4th inst. entitled as above, we quote the fol- 
lowing opportune extract from a Moscow telegram to the Standard | 
from its own co dent, as showing the importance attached to 
uninterrupted commercial relations by the American and Russian 
Governments:—' The Americans are even more violently abused 
than the English, the latest cause of offence being the proposal to 
lay another cable to connect Japan, the Philippines, and the Pacific 
Coast of the United States in view of the possibility of the Japan- 
Shanghai cable being cut by the Russians and so isolating Amano 
commercial relations with the Far Fast.” | 


Lecture. — Before the Institute of Marine Engineers 
(Bristol Channel Centre) recently, a paper on The Application of 
Electrical Power on Oargo Steamers,” was read by Mr. D. K. 
Roberts, M.I.M.E. il a xp | 7 
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CONTRACTS OPEN AND CLOSED. | 


OPEN. 


Aberdeen.—March 31st. Two water-tube boilers and 
accessories. See Official Notices " to-day. 


Aston Manor.—March 14th. Water-tube boilers, super- 


heater, and stoker. See Official Notices February 26th. 


Austria.—March 20th. The Municipal Authorities of 
Retz are inviting tenders until March 20th for the establishment of 
a central electric lighting station in the town. 


Birmingham.—March 30th. The Handsworth U.D.C. 
invites tenders for contract No. 1 (Holyhead Road)—perwanent 
way, paving and road work and overhead equipment. See Official 
Notices " to-day. 


Canary Islands.— March 231d. Electric tramway 
between San Cristobal de Ja Laguna and Tacoronte (Canaries). See 
this column for February 19th. 


Chili.—June 28th. Electric lighting of the city of 


Punta Arenas (Straits of Magellan). See this column for February 
19th. 


Edinburgh.—March 14th. Arc lamp carbons, box 


frames and covers, for one year. See “ Official Notices” February 
26th. 


Finchley.—March 12th. 
" Official Notices " February 26th. 


Gainsborouzh.— March 16th. Telephones and fire 
alarms for the U.D.O. See Official Notices” February 19th. 


Gravesend.—March 12th. Stores, &c., for the Elec- 
tricity Department. See “ Official Notices” February 26th. 


Iiford.—March 22nd. One 1,000-Kw. steam dynamo, 
switchboard work, condensing plant, water purifying plant, pipe- 
work, cables, &c. See "Official Notices " February 26th 


Keighley.—March 25th. Raile, overhead equipment 
cars, cables, switchboard, car-sheds, &c., чы the tramway scheme: 
See Official Notices to-day. 


Lincoln.— March 21st. Water tube boiler, engine and 
C. O. dynamo. See Official Notices” March 4th. 


Loughborougli.— March 12th. Dryback boilers, con- 
denser, and battery for the electricity: works. See “ Official 
Notices” February 26th. 


May-Oatway Fire Installations.—March 16th. The 
company invites tenders for installations connecting certain 
premises with the Glasgow Fire Brigade. See Official Notices” 
to-day. 


Metropolitan Asylums Board.—March 22nd. Fire 
alarms and telephones, at Leavesden Asylum. See Official 
Notices " March 4th. 


Newport (Mon.).—March 21st. Boosters, balancers, 
switchboards, tramway poles, overhead work, section pillars, cables, 
апа trolley wire for the Corp ration. See ''Official Notices" March 
4th. 


Norwich.—March 14th. Cables, wires, lamps, meters 


and crane for the Electricity Department. See “ Official Notices ” 
March 4th. 


Poplar.— March 12th. Two 1,000-Kw. turbo-alternators 


(three-phase), and condensing plant. See “Official Notices” 
March 4th. 


St. Anne’s.—March 26th. Condensing plant and cooling 
tower. See “ Official Notices " to-day. 


Salford.—March 19th. Electric fittings, lamps (arc 


and incandescent), cables, pipes, &c. Вее “Official Notices” 
March 4th. 


South Shields.— March 12th. The Corporation invites 
offers for the lease of certain tramways. See Official Notices“ 
January 15th. 


Spain.—March 20th. The establishment and working 
during a period of 20 years, of a telephone exchange in the town of 
Figueras. See this column for Februazy 26th. 


Spain.—March 21st. Electric tramways in the town of 
Seville. See this column for February 19th. 


Spain.—March 28th. Tenders for the lighting of the 
town of Plasencia. 


Spain.—March 28th. The Spanish Post and Telegraph 
Authorities are inviting tenders for the establishment of a tele- 
phone line between Gijon and Pola de Siero, vid Granda and La 
Collada. Particulars may be obtained from, and tenders are to be 
1 mi La Direccion General de Correo y Telegrafos, Carretas, 10, 

i 


Stepney.—March 14th, 1,000-Kw. steam turbine- 
driven double current generator, Babcock boilers, economisers, 
induced draught, piping, do. See “ Official Notices February 26th, 


Free wiring proposals. See 


Stockport.—March 30th. One 500-Kw. steam gene- 
rator. 8.5 ' Official Notices " to-day. 


Sunde:'and,—March 31st. India-rubber cables for a 
year. See Official Notices March 4th. 


Swindop.— March 25th. Tramcar depot lighting. See 
“ Offisial Notices to-day. 

Swindon.— March 31st. Water softener, 60-Kw. motor- 
generator, switchgear, lamps, caben oils and meters. See Official 
Notices " to-day. 


Walasey.—March 16th. А.О. transformers for two 
years, See “Official Notices” February 26th. 


Warrington,—March 14th. Paper cables and electric 
motors for 12 months. Вее Official Notices March 4tb. 


Wimbledon.—March 18th. Stores for the Electricity 
Department. See Official Notices" February 19th. 


Wrexham.— March 12th. Stores for the Electricity 
Department. Вее Official Notices” February 19th. | 


| OLOSED. 
Brighton.—The Corporation received the following 


tenders for a 20-ton four-motor overhead travelling crane for the 
Southwick power station :— 


C. A. Musker & Co. ve .. 5990 
Krane Ludwig Stuckenholz Co., ‘Westphalia es . 1,054 
Glasgow Electric Crane Co. (accepted d ed si .. 1,100 
Sunderland Forge Co. ee a a . 4,170 
Carrick & Ritchie .. bd ex бе t vs , 1,176 
Jessop & Appleby .. э» ya PA ee as ec ANTI 
T. Larmuth & Со... ө» oe so vk .. 1,250 
British Westinghouse Co. + Wh ies ie .. 1,254 


Ealing.—The Corporation has accepted the tender of 
Messrs. Siemens Bros & Co., Ltd., for a 750-Kw. Siemens-Paxman 
steam alternator at £5,811, and that of Messrs. Bertrams, Ltd., of 
Edinburgh, for the central surface condensing plant at £2,360. 


Erith.—The British Westinghouse Co. has just received 
an order from the U.D.O. for a 500-kw. three-phass engine-type 
alternator to op:ra e at 3,000 volts 50 cycles. 


Hammersmith.—The B.C. has accepted the following 
tenders for annual su; plies :— 
The General Electric Co., Ltd., incandescent electric lamps, electrical goods 
(accessories and insulating). 


Meesrs. Johnson & Phillips, arc lamp accessories, arc lamp globes and shades. 
Mr. A. A. James, commutator brushes. 


The tenders for insulated wires were :— 


Anchor Cable Co. (accepted) ex es ws ya . £269 
Johnson & Phillips ia КР Vx T .. 280 
Liverpool Electric Cable Co. 95 E es oe 284. 
W. T. Glover & Co. Ex 288 
British Insulated & Helsby € Cable: Co. . 298 


Siemens Bros. & is a čs А 
General Electric Co. "t ө» ee " га .. 824 
Western Electrio Co. а š ix ә 325 
Connolly, Ltd. 


Kingston.—The Guardians have accepted the tender 
(£2,074) of Messrs. C. Oldridge & Bons, Kingston, for the electric 
lighting of the Infirmary premises. 


Leeds.—Messrs. S. Dixon & Son, Ltd., have received an 
order for six of their patent point shifters from the Leeds City 
Tramways Department, to be fixed within the next month. 


Newport (Mon.).—The Electricity and Tramways Com- 
mittee has accepted the tender of Messrs. Dick, Kerr & Co., Ltd., 
for 10 tramoars at £5,046 108. 


Salford. = The 
tenders :— 


Pendleton Ironworks Co., Ltd., steel rails and turn-outs. 
Mather & Platt, Ltd., for motors. 
Chamberlain & Hookham, Ltd., for continuous-current house meters. 


T.C. has accepted the following 


West Ham.—The Corporation accepted on Tuesday the 


following tenders to supply the articles named, during the ensuing 
12 months :— 


British Insulated & Helsby Cables, Ltd., cables; General Electric Co., incan 
dercent electric lamps, 100 volts; British Thomson-Houston Co., moandescent 
electric lamps, A0 voits ; Imperial Lighting Co., house cut out boxes; Ferranti. 
Ltd., meters; British Eleotrio Transformer Co., transformers; Mosers, Ltd., 
ironmongery (Electricity Department); Middleton Bros., engine room stores. 


Wigan. — The E.L. and Tramways Committee has 
accepted the tender of Messrs. J. G. White & Co., Ltd., for the con- 
struction of tbe electric tramways and for tho overhead equipment. 
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FORTHCOMING EVENTS. 


Friday, March l1th.—At8 p.m. Junior Institution of Engineers. Visit to the 
E.P.S. Co.'s works at Milwall. 
At 7.80 p.m. I. E. F. (Manchester Students). Mr. J. W. Bell on Switch- 
gear for Traction and Transmission.” 
At 8 p.m. Physical Society. ‘‘The Whirling and Transverse Vibrations 
of Shafts,” by Dr. C. Cbree. 
At 8 p.m. Institution of Civil Engineers (Students). The Premium 
System of Payment for Labour," by Mr. W. G. Banister. 
Saturday, March 12th.—At 8 p.m. Royal Institution. Lord Rayleigh on The 
Life and Work of Stokes.“ (Lecture IV.) 
At 7.80 p.m. West Hartlepool College Scientific Society. Paper on the 
„ Three- Wire System.“ | 
Monday, March lith.—At8 p.m. Society of Arts. Mr. B. Blount on Recent 
Advances in Electro-Chemistry." (Lecture 11.) 
Wednesday, March 16th.— Institution of Electrics! Engineers (Birmingham). 
Visit to the B. T.-H. Co.'s works, Rugby. Train, New Street at 
2.10 p.m. At 7.80 p.m.—Mr. W. E. Groves on *''Localisation of 
Faults on Low- Tension Networks.“ 
At 7.30 p.m. Institution of Electrical Engineers (Students). Mr. L. A. 
Lewis on Notes on Commercial and Experimental Testing of Con- 
tinuous Current Machinery.“ 
Saturday, March 19th.—Institution of Electrical Engineers (Glasgow). Smok- 
ing Concert at the Grand Hotel. 
Association of Engineers-in-Charge. Annual dinner. 
At 7 p.m. Junior Institution of Engineers. Conversazione. 


NOTES. 


The Johannesburg Municipal Contract.—We under- 
stand that the Johannesburg Council has adopted the recommenda- 
tions of а 5 пазад 0 80 . the 
employment of gas or the whole o arge lighting, 
e and tramway undertaking. readers will remember thet 
when the matter was opened to public tender, estimates were invited 
for both gas and steam plant, but the Council has now finally adopted 
the gas principle, and it is practically certain that within the next 
few days contracte will be duly entered into. The units will be of 
1,000- H.. and 2,000-H. P. size, the gas engines being of the Oechel- 
hüuser type. Both the engines and the producers are to te of 
British manufacture. Report has it that the entire contract for the 
gas producers, engines, generators, &c., has been given to Messrs. 
Siemens Bros. & Oo., Ltd., of London. 


I.E.E. (Manchester Students’ Section).— The newly- 
formed students’ section has now got to work, and arrangements 
have been made to hold the meetings in the Municipal School of 
Technology. The following papers have been promised, vis. :— 

Friday, March 11th, 1904.—'' Switchgear for Traction and Transmission,” by 


Mr. John W. Bell (vice-chairman). 
Friday, March 25th, 1904.—"'' Photometric Testing," by Mr. D. Livingston 


nds. 
Friday, April Sth, 1904.—" Direct-Current Controllers,“ by Mr. H. W. 
tton. 


Through the courtesy of the officials of the Manchester Corpora- 
tion electricity department, about 150 studente. visited the 
generating stations on Saturday afternoon last. It is intended to 
visit Messrs. W. T. Glover’s cable works, Trafford Park, on Saturday, 
April 9th. 


Electric Belts in Melbourne.—The Melbourne Age 
for January 27th contains a report of a case against the Dr. 
M'Laughlin Electrio Belt Co. there, in which plaintiff, John Young, 
а miner, claimed to reoover £3, which he had paid for а belt. 
Young, who resided many miles away, saw a reference to the belts in 
the newspapers, and wrote for a No. 3 belt, sending £3. He subse- 
quently filled in answers to а list of questions, and was told that 
what he really required was a No. 7 belt costing £7. He had 
voluminous correspondence with the company (“enough to paper а 
room with"). Не did not take the No. 7 belt, but demanded the 
return of his £3. The pains in his back left him, but he never 
received the belt; the correspondence cured him. An order was 
made against the company for £3 165. 5d. 


Royal Society.— The following papers were down for 


reading yesterday afternoon :— 


Prof. J. Dewar, F.R.8., “ Оп Eleotrio Resistance Thermometry at the 
Temperature of Boiling Hydrogen." 

Hon. R. J. Strutt, on A Study of the Radio-Activity of Certain Minerals and 
Mineral Waters," communicated by Lord Rayleigh, O.M., F.R.8. 


LE.E. (Leeds Section).—The first annual dinner was 
held at the Hotel Metropole, Leeds, on 4th inst., Mr. H. Dickinson 
presiding. The toast of The Section was proposed by Mr. R. K. 
Gray, the president of the Institution. The toast of The 
Corporation and City of Leeds," was proposed by Mr. Robt. 
Hammond. 


Appointments Vacant, — The Public Works Depart- 
ment of the Federated Malay States wants an executive engineer 
for the construction of hydraulic works in oonnection with the 
electric lighting of Kuala Lumpor (£420); junior assistacts are 
wanted for the Newcastle-upon-Tyne Electric Supply Co. (N. E. Ry. 
scheme); electrical engineer for Radcliffe U. D.C. (£150). 


South African Notes,—Our Durban correspondent 
$3j5:—" The Natal Government's floating dock for tbe Harbour 


Department of Durbar, which arrived on February 9th, shows that 
electricity is to play ап important Pa in the future development 
of the port. The length of the dock is 475 ft., and ite width is 
96 ft. 2 in., and has a lifting capacity of 8,500 tons. Its electrical 
equipment is very complete, and consists of a marine type 
boiler by Clark, Chapman & Co, and two steam dynamos, 
duplicates of each otter. The lighting ofthe dock is carried out by 


. 200-c.P. lamps which are fized along the top deck of the walls, and 


portable lamps are provided to carry to the various parte when 
a ship is in the dock for repairs, and the engine and boiler rooms 
are also suitably lighted. Messrs. Holmes & Co. were the electrical 
contracturs. Direct current is to be used at 100 volts. The dock 
also brought out a floa! ig workshop, which is lit throughout by 
electricity ; it contains a very complete set of electrically-driven 
machines, each machine being direct coupled to a D.C. Holmes 
motor, deriving its current from a six-pole dynamo giving 300 
amperes at a pressure of 100 volts, which is driven by a Robey 
compound engine at 320 revs. per minute. 

Durban (Natal) Electricity Department.—The second annual 
gathering of the electricity department of the Durban Corporation 
took place at the Grosvenor Hotel on Feb. 9. Mr. J. Roberts, borough 
electrical engineer, occupied the chair, and was supported by the 
Mayor, Town Treasurer, Town Clerk, the chairman of the Electric 
Light Committee, and other guests, the company numbering in all 
64. The Mayor submitted the toast, "The Department,” and said 
that they might look forward to great developments in Durban as 
far as electricity was concerned, and he congratulated the depart- 
ment on its success. The electrical engineer, in replying, mentioned 


. the fact that some five years ago his staff was only three, whereas 


now it was 96. He was pleased to see so many present that night, 
and, as he was about to visit England on a six months’ holiday, he 
took this opportunity of saying au revoir. Mr. Taylor proposed the 
health of the chairman of the Electric Light Committee, which 
was suitably responded to. Mr. Poole gave Our Guests,“ to which 
Mr. Dives replied. The arrangements for the dinner and the 
subsequent smoking concert were in the hands of the following oom- 
mittee, with Mr. Poole as hon. sec. : —Messre. Taylor, White, Woods, 
Smith, Middleton and Brokensha. | - 

British Central Africa.—The new electric power station at Zomba 
was, when the mail left, rapidly approaching completion. The 
building is in every way substantially constructed. The new 
dynamos were expected to srrive from Cbinde shortly. 

Johannesburg.—Some sensation was caused the other night in 
Commissioner Street through an escape of electric current. One 
horse, which was tied to а pole, was killed, and several civilians 
received severe shocks. 

Heilbron (O. R. Colony).—The electric lighting concession for this 
гоо зла been given to the Johannesburg house ої Messrs. Harris, 
Lee o. 

Central South African Railioo/.— We learn that Gilbert enclosed 
alternating arc lamps, which are largely used by this railway, are 
giving great satisfaction. | 


Junior Institution of Engineers.—4At the meeting of 
this Institution held at the Westminster Palace Hotel, on March 
4th, the chairman, Mr. Samuel Cutler, Junr. presiding, a paper was 
read by Mr. G. О. Allingham, entitled ‘ Notes on Electric 
Aocumuletors." After a brief reference to the Edison and other 
types of cell, the author directed his remarks to the Jead storage 
cell. Motor car and other portable cells were also considered. A 
discussion followed in which Messers. F. 8, Pilling, L. M. Ferreira, 
W. Alston, J. R. Bowden, W. Fennell, W. T. George, А. W. Marshal), 
E. В. New, and Áncher, took part. A vote of thanks was accorded 
the author, and the proceedings closed with the announcement 
of а, visit to the works of the Electrical Power Storage Co., 
at Millwall. 


The McMillan Memorial Fund.— Our readers will be 
interested to learn what progress has so far been made with this 
fund. The number of subecribers in the different classes of member- 
ship is 661, and in addition 31 subscriptions (£57 10s) have been 
received from outside sources, the total being well over £900. The 
averages are approximately as follows:—The donations received 
from 256 members have averaged £2 each; those from 184 
Associate members averaged 15s.; those from 170 Associates 
averaged 13s. 6d.; and 88 students subscribed 5з. 94. each 
(average) There are also three honorary members’ sub- 
scriptions averaging £7 10s. 6d., and ithree foreign members 
have together subscribed £3 3s. It will be seen from the above 
tbat the average amounts subscribed have been in excess of the 
amount suggested by the President's circular. This is very satis- 
factory indeed, but is disappointing to find that only 661 ont of the 
total membership of 4,800 odd have yet been able to send in their 
donations. Everyone in the electrical industry is by this time 
familiar with the splendid service whioh the late secretary 
rendered, and the claíms of the fund should hardly need further 
urging. But we are constrained to give one more reminder 
to all who have not yet done their part forthis very worthy object, 
and appeal to them to send their cheques forward to the president 
(Mr. В. К. Gray) without further delay. It is the hope of the 
Council that the fund may reach £2,000 so that there is some 
£1,100 still needed. 


Personal.—At Hamilton House, on the 13th ult., a 
silver tea and coffee service, which had been subscribed for by the 
staff of Callender's Cable and Construction Co., Ltd., was presented 
to Mr. F. E. Wilkinson, who is leaving the service of the company 
to take up the position of scoretary to the British and American 
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Mortgage Co. Mr. T. O. Callender made the presentation, and in 
а few chosen words, eulogised the services rendered by Mr. F. E. 
Wilkinson to the company. 


St. Louis.— There are to be innumerable engineering 
congresses at Bt. Louis this year. The latest announcement to hand 
is respecting the International Engineering Congress, which is to be 
held from October 3rd to 8th under the auspices of the American 
Society of Civil Engineers. The preliminary list of subjects to be 
brought forward includes the following:—(7) Turbines and water 
wheels; (10) Underground railways; (11) motives and other 
rolling stock ; (13) The substitation of electricity for steam as a 
motive power; (15) Disposal of municipal refuse; (16) Ventilation 
of tunnels; (25) Steam turbines; (26) Electrical power: (a) 
generating stations, (b) transmission ; (32) Mining engineering; (33) 
Engineering education. 


Electric Traction on Ordinary Railways, — On 
February 13th, delegates of the Swiss Government Commission for 
Electric Plant, and of the Swiss State railways, inspected the 
electrio traction test plant made by the Maschinenfabrik Oerlikon, 
near Zurich, with reference to the experiments which are to take 
place on the Seebach- Wettingen line of the Swiss State Railways, 
roughly 12 miles. е 

Ап eleetric locomotive of 400 п.р. normal, fed by single-phase 
current at а pressure of up to 15, 000 volte, was run on the provisional 
track. This locomotive is а new improvement in the development 
of electric traction on railways, and the first test has shown the 
possibility of conveying current to railway trains on even very long 
tracks in an economic and essentially іп a simple way. Тһе 
economy is effected by the possibility of using very high pressure, 
and the simplicity is due to the use of single-phase current com- 
bined with а spec deviceifor collecting the current, designed by 
the Maschinenfabrik Oerlikon. 

The experimental locomotive is able to pull on level track a 500- 
ton goods train (i. c., about 30 average loaded trucks) for any length 
of time at a speed of 25 miles an hour. The necessary current is 
only 37 amperes, which corresponds approximately with that 
taken off a trolley line by a fully loaded ordinary tramcar at a 
pressure of 500 volts. 

The new current collecting device patented by the Maschinen- 
fabrik Oerlikon has been specially designed for high pressure and 
single contact lines, and differs essentially from what has been 
done up to the present in this direction, especially with regard to 
simplicity and durability. The contact line in the open country 
consists of a single strong wire, which is not fixed on brackets or 
suspended above the track, but is clamped on the heads of the 
insulators themselves on the р the poles at the side of the 
track аба height of 16 to 17 ft. e space above the track is there- 
fore completely free, and such contact lines can be run on both 
sides of the track, either connected or independently. Another 
notable feature is that repairs can be made on the contact lines 
without obstructing the track. It is only at junctions where 
several tracks run parallel or cross each other, or in tunnels, stations, 
or under bridges, tbat the contact lines are run over the middle of 
the track, as in electric tramways. The current collector follows 
the contact line automatically without shock or sparking, whatever 
its position relative to the track. This method of collecting the 
current permits of ite adaptation to existing railways whatever 
their clear profile. 

In contrast to the contact arrangements as used up to the present, 
the contact piece of the Oerlikon device, the only part subject to 
wear and tear is of extremely small mass (about 3 lbs. of metal 
tubing), is cheap and easily renewed. The device collects the cur- 
rent at any speed, in any direction without adjustment, and with 
the contact wire in any position relative to the track. We are 
informed that the collector cannot possibly foul or tear down the 
contact line; and should the contact piece break or derail, which is 
а very remote possibility, it would fall back into such а low position 
that no part of it could touch the contact line. 


Osmium Lamps.— L. Lombardi, in a recent issue of the 
E. T. J., describes his endeavours to determine as accurately ав 
possible the temperature of osmium lamp filaments (using a process 
designed by Prof. H. F. Weber at the 1891 Frankfurt Congress) 
from the relation given between the absorbed energy and tempera- 
ture; the author derives as an average value of the radiation con- 
stant, the figure c = 00000164. Asan average of all the measure- 
ments made on osmium lamps, 1,435° is found to represent the 
temperature of normal luminous intensity, being 135° below the 
corresponding botes Ate for ordinary glow lamp carbon filaments. 
This striking result, that the normal temperature of the incandes- 
cent filament is so materially below that of carbon filaments, though 
the economy of osmium lamps is much better than that of 
ordinary carbon filament lamps, is illustrative of the high luminous 
power of the osmium filament. In virtue of this behaviour, the life 
of osmium lamps may evidently be much higher than the life of 
ordinary carbon lamps. 


Preparation of Alkali and Alkaline Earth 
Hydroxides.—Mr. F. Jahn, of Philadelphia, has taken out an 
American patent for an electrolytic process for the preparation of 
alkali hydroxides (cauetic alkalis), according to which an aqueous 
solution of the corresponding sulphide is treated in a bath using as 
anode some material ia an extended and porous form, the sulphide 
of which is not chemically or physically acted upon by the electro- 
lyte. For instance, in the manufacture of barium hydroxide 
(caustic baryta) an aqueous solution of barium sulphide is electro- 
lysed with an anode of finely divided iron, 


THE CENTRAL STATION ENGINEER. 


Mn. d. E. CLARER has been appointed borough surveyor and eleo- 
trical engineer at Boston (Lincolnshire). 

Worthing T.C. bas increased the salary of the assistant electrical 
engineer from £10) to £120 a year. 

Wallasey bas increased tbe salary of Mr. J. A. CROWTHER by £25 
a year, and that of Mason GREENE, tramways manager, by £50 per 
aanum. 

Tre first exbibition of the Glasgow Corporation Electrici 
Department Photographic Society was opened on Friday, the 4 
inst., by Mr. CHAxEN, the chief engineer. The society was formed 
in the spring of last year and there are now 27 members on the 
roll, all connected wit a the Electricity Department. The exhibits, 
which numbered 116, were divided into four classes. 2 

On Saturday last, Mr. A. B. Hawes, late station superintendent 
at the Chester Electricity Works, was presented with an eight-day 
striking carriage clock, as & memento of the time he has spent at 
Chester. Mr. Haweg has obtained an appointment under the 
Midland Electric Power Co. The presentation took place in the 
engine room, and Mr. Dimmach, the chief assistant, officiated on 
behalf of the staff and workmen. 

Crewe T. C. has increased the salary of Mr. W. T. Kune, assistant 
electrical engineer from £150 to £175 per annum. 


NEW COMPANIES REGISTERED. 


Hove and Worthing Electric Tramways, Ltd. (80,239).— 
This company was registered on March (th, with a capital of £100,000 in £5 
shares, to carry on in the United Kingdom and elsewhere the business of 
carriers of passengers and goods, electrica] engineers, electricians, general 
engineers, contractors, wharfingers, agents, manufacturers of and dealers in 
railway, tramway, electrico, magnetic, galvanic and other apparatus, mechanical 
and chemical engineers, generators, accumulators, transmitters, users and 
suppliers of power, light, heat and sound by electricity, galvanism, magnetism, 
compressed air, gas, steam, oil, or other means, constructors and owners of 
tramways, railways, and other means of communication, manufacturers of 
oars and rolling stock, &c. The first subscribers (each with one share) are: — 
A. C. Miles, Merdiston, Bedford, director; W. G. Bond, 47, Devonshire Street, 
W., director; P. U. Gray, 475, Grove Green Road, Leytonstone, secretary ; 
G. H. God ward, Mark Beech, Sutton Road, Muswell Hill, secretary; F. C. 
Cocking, 196, Friern Road, Dulwich, registrar; G. J. Somerville, 68, Kilmorie 

ad, Forest Hill, S. E., electrical engineer; R. P. Simpson, 4, The Grove, 
Boltons, S. W., director; and A. B. Gridley, 15, Worsley Road, Hampstead, 
N. W., secretary. No initial public issue. The number of directors is not 
to be less than three nor more than seven; the subecribers are to appoint the 
first; qualification, 1 share; remuneration, £50 each per annum and 6 per 
cent. of the distributed profits, divisible. Registered oftice, Donington House, 
Norfolk Street, W.C. 


Musselburgh Construction Syndicate, Ltd. (80,196).—This 
company was registered on February 29tb, with a capital of £76,000 in £1 shares, 
to adopt an agrcement with the National Electric Construction Co., Ltd., and 
to carry on the business of railway and tramway proprietors, suppliers of elec- 
tric light and power, electrical engineers, metal workers, contractors for the 
supply of electrical plant, producers and distributors of electrical energy, 
makers of cables, wires, lines, accumulators, dynamos, batteries, engines, lamps 
and meters, builders of stations and works, contractors, constructors and owners 
of telephone and telegraph lines, docks, canals, roads, and means of communi- 
cation, &с. The first subscribers (each with one share) are:—R. 8. Bain, 25a, 
Cockspur Street, S. W., chartered accountant; L. B. Schlesinger, 21, Cornhill. 
E.C., banker; W. B. Cownie, 84, Victoria Street, 5.W., chartered accountant ; 
J. T. Jervie, 28, Victoria Street, B. W., M.I.C.E.; F. E. Stanley, 84, Victoria 
Street, S. W., electrical engineer; R. Watson, 84, Victoria Street, S.W., 
accountant; and E. A. Mitchell, Cassioburg, Alma Road, Carshalton. No 
initial public issue. The number of directors is not to be less than three nor 
more than seven; the first are R. S. Bain, L. B Schlesinger, W. B. Cownie and 
J. T. Jervis; remuneration, £100 each per annum, and £100 extra for the chair- 
man. Registered office, 84, Victoria Street, 8. W. 


Herberlein Co., Ltd. (80,193).—This company was registered 
on February 20th, with a capital of £10,000 in £1 shares, to carry on the 
business of manufacturers of and dealers in engineering and industrial material, 
machinery, stores and sppliances for the purposes of brakes for railway and 
other purposes, and for tbe heating or electric lighting of railway or other 
carriages, vehicles, ships and public or private places, clectricians, mechanical 
and electrical engineers, «с. The first subscribers (each with one share) are: 
Hon. W. F. B. Massey Mainwaring, M. P., 30, Grosvenor Place, 8. W.; W. Binns, 
22, Arthur Road, Wimbledon Park, 8.W.; Miss A.C. Fairholme, 20, Witherb 
Mansions, 8.W.; F. C. Fairholme, Bolton Hall, near Rotherham, civil 
engineer; F. B. Passmore, Sur!olk House, Laurence Pountney Hill, E. C., civil 
engineer; A. Jaffa, 138, Sunderland Avenue, W., secretary; and A. R. Dowling, 
38, Vestry Road, Camberwell, B.E., clerk. No initial public issue. The first 
directors are the Hon. W. F. B. Massey Mainwaring, M. P., W. Binns and 
F. C. Fairholme: qualification, £30; remuneration, £50 each por annum. 
Registered office, Suffolk House, Laurence Pountney Lanc, Е.С, 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Cape Electric Tramways, Ltd.— Particulars of £315,000 6 
cent. and £115,000 5 per cent. debentures, created by resolution of November 
17th, 1497, and covered by trust deed of March 9th, 1698, have been filed in 
accordance with Sec. 14 (4) of the Companies’ Act, 1900. Property charged by 
6 per cent. debentures: (1) £130,000 shares in the Metropolitan Tramways Co., 
Ltd., (2) £45,000 shares іп the Southern Suburbs of Cape Town Iramways Co., 
Ltd., (3) £168,000 shares in the City Tramways Co., Ltd., and (4) £120,000 shares 
in the Port Elizabeth Tramway Co., Ltd.,as a second charge. The 5 cent. 
debentures constitute a first specific charge on property No. 4, а second specific 
charge on propertics Nos. 1, 4 and 8, and a floating charge on the company’s 

m е Trustees: C. Кире and L. Breitineyer, 180, Bishopsgate Street 

it in, Уе г 
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Notting Hill Electric Lighting Co., Ltd. (25,921).—Par- 
tioulars of a series of debent created by resolutions of May 25th, 1897, 
February 17th, 1908, and October 20th, 1908, to secure not more than half the 
amount of the subscribed and paid-up share capital for the time 51000 have 
been flled in accordance with Sec. 14 (4) of the Companies' Act, 1900. The 
debentures are secured by a trust deed of June 17th, 1897, and supplemental 
deed of June 30th, 1902. Property charged: The company's undert» king and 
property, present and future, except uncalled and unpaid capital. Trustees: 
Bir W. Crookes, 7, Kensington Gardens, London, and R. B. Martin, M.P. 
10, Hill Street, Mayfair. (Atthe date of the last return, the paid-up capital 
amounted to £144,000.) 


Vazson, Easterbrook & Co., Ltd., electrical and general engi- 
neers, Sheffield.—A debenture, dated February 17th, 1904, to secure £260, 
charged on the companys undertaking and property, present and future, in 
cluding uncalled capi ‚раг been registered. Holder: J. Baker, Glenbourne, 
Dore, near Sheffield, 


Derbyshire and Nottinghamshire Electrie Power Syndicate, 
Ltd. (69,618).—A memorandum of satisfaction in full of a charge dated Ma ch 
19th, 1902, securing £9,000, bas been filed. 


Evershed & Vignoles, Ltd., electrical engineers London 
(43,206).—Issue, on February 15th, of £1,600 debentures, part of series created 
February 11th, 1902, to secure £15,000, charged on the company's undertaking 
and property, present and future, including uncafled capital and а specific 
charge to the extent of £2,500 in respect of shares issued since date of trust 
deed (February llth, 1902). Trustees: Law Guarantee and Trust Society, Ltd., 
49, Chancery Lane, W.C, Previously issued of same series: £12,000, 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв yearly retumi of the Barking electrical 


Barking department shows that this small undertaking is 
Municipal progressing in the right direction, despite the 
Eleetrical adverse conditions associated with the area of 

Supply. supply. The works costs have fallen to 2:41d. 


from 3d. per unit, and а small adverse balance 

remains on the year's working after meeting financial charges. 
The prices charged are:—Private lighting, 44d. per B. T. U.; 
power and heat, 3id. to 14d. per B. T. U.; public arc, £20, incandes- 
cent lighting, £4 per annum. Mr. A. Н. Seabrook is the electrical 


engineer and manager. 
QBNERAL Stal mur. 
For year ending March 81st— 1908. 1902, 
Total capital expended one 505 „ £40,448 £28,942 
Number of unite sold 
Private supply ... да Ss „. 167,146 128,795 
Public lighting ... Poi Р 182,478 157,141 
Total number of unite sold s .. 349,624 285,916 
Equivalent No. of 8-c.P. lamps connected 16,658 14,000 
Number of public lamps ded *. 18 A, 40 N, 15 атс. 
450 inc. 
Maximum load in Kw. isa n ids 250 230 
Revenue account— 
Gross revenue "T nt e. £5,648 £4,692 
» expenditure an ene we £3,508 £3,572 
„ profit is T" sas .. £2,140 £1,320 
Average price obtained per unit— 
Private lighting iss "S 4'26d. 4:368. 
Public lighting se Js 2:98d. 


REVENUE ACCOUNT FOR YEAR ENDING Marcii $1зт, 1903. 


Gross revenue... wee - .. £5,648 = 3:87d. per unit. 
Works and distribution costs (inc. pub. Itg.) £2,817= 193d. „ 
Total works costs саз iis .. £3,508 = 2.41d. „ 


И Prorrr STATEMENT. 


Interest and sinking fund T sis *. £2,171 
Balance on year’s working ... A do e — 81 
и Gross profit £2,140 


Tun result of the last year's working of. 


Wolverhampton Wolverhampton's electrical undertaking, is 


Municipal a considerable advance on its predecessors. 
Electrical Aided by a substantial traction load, at a good 
Supply. figure—both working expenses and revenue— 


show improvement; the former being reduced 
by about 7d. per unit, despite abnormal distributing expenditure, 
and the latter having increased by about £8,000 over the previous 
year's figure. 

The gross profit amounted to £11,060, and after meeting 
interest and sinking fund charges, a balance of £2,689 remained] 
this, with £755 interest, &c., accumulated during the year, left 
a total sum in hand of £3,444, from which £965 was utilised 
for writing off the balance of the first cost of plant sold by 
the department—and £2,479 carried forward. In addition to the 
above, an amount of £50 provided in 1902 for bad debte was 
carried forward under that head. 

The charges are:—For private lighting, 6d. and 3d. per unit; 
power, 2d. and 14, per unit, maximum demand system ; traction, 
500,000 units at 2d., and 1jd. per unit after that amount. Mr. C. E. C. 
Sihawfield is the borough electrical engineer. 


3'05d. 


-— 


Чбин+ивлг STATEMENT. 


For year ending March 81st— 1903. 1902. 
Total capital expended ... ТА .. £156,999 £121,611 
Number of units sold— 
Private supply ... ТА us .. 926,634 655,896 
Public lighting ... уз Te ve 85,765 79,375 
Traction © . ave 612,240 11,047 
Total number of units sold ... s . . 1,024,639 746,318 
Equivalent No. of 8-c.P. lamps connected 54,578 40,958 
Number of public lamps — ». 58 arcs 51 arcs 
22 inc. 3 inc. 
Maximum load in xw. in T e 1,190 772 
Revenue account— 
Gross revenue ... wei Ve .. £21,147 £13,240 
» expenditure 985 exe .. 10,087 £6,746 
99 profit eee 206 vee eee £11,060 £6,496 
Average price obtained— 
Private lighting and traction ... 8:674. 4`224. 
Public lightin T V^ 3 74d. 3 88d. 
Traction ies m 191d. 2 00d. 


Revanuz Account POR Yman Enpa Marcu 31явт, 1903. 


Gross revenue T dis .. £21,147 = 312d. per unit. 
Works and distribution costs (inc. pub. Itg.) £8,091 = 19d.  ,, 


Total works costs ... . £10,087 = 147d. „ 
PROFIT STATEMENT. 

Interest on loans, &c. “з у» T" e. £4,415 

Sinking fund eve eee eee aoe eae 0 3,956 

Balance on year's working ... бна is .. 2,089 

Gross profit eo ose es . £11,060 


CITY NOTES. 


The Johnson-Lundell Electric Traction Co. 


AN extraordinary general meeting of the above company was held 
on Friday last at the Holborn Restaurant to further consider the 
report of the directors’ and shareholders’ committee. This com- 
pany, it will be remembered, was started some four years ago, the 
principal promoters being Messrs. J. H. Holmes & Co., of New- 
castle-on-Tyne. When a successful manufacturing concern turns its 
attention to company promoting, the results are not always satis- 
factory, and it is highly probable that their experience with the 
pioneering of the Johnson-Lundell Co., and previously with the 
Electric Vehicle Syndicate, will satisfy Messre. J. H, Holmes & Co. 
that it is more profitable to stick to their legitimate work of manu- 
facturing. The price of the patente acquired by the Johnson- 
Lundell Co. was some £200,000, payable half in cash and half in 
fully-paid shares. At the present moment these patents are 
apparently worthless; at any rate, they have been dropped for the 
time being, and the company now proposes to devote its energies to 
developing a regenerative system of motor control for which it 
holds the patente. The development of a satisfactory system of 
regenerative motor control has occupied the minds of a large 
number of electrical engineers, and а good system, in capable 
hands, ought to have a considerable commercial value. Asa result 
of experiments madé on tramcars in Newcastle-on-Tyne with the 
Johnson-Lundell apparatus, as much as 40 per cent. of the energy 
taken by the motors has been returned to the line. The system is 
such that it is impossible for the motormen to stop the car without 
returning some energy to the line. 'The amount, of course, depends 
on the number of times the car is started and stopped, and depends 
also on the nature of the ground traversed. Whether or not the 
directors will succeed in making money out of the system is, of 
course, problematical, although it was said on the highest 
expert authority that the original patents bad a considerable 
commercial value. It is proposed to establish a workshop on a 
moderate scale in which the assembling and fitting of plant can be 
carried out, advantage being taken of the readiness of various firms 
to supply standard parts of which they make а speciality. As the 
company, therefore, would become a manufacturing concern com- 
pur with Messrs. J. H. Holmes & Co., Mr. L. W. Holmer, as а 
ogical outcome of the situation, resigned his seat upon the board 
of which he was formerly chairman. It is now proposed to make a 
call upon the shareholders, the proposal being to call up 15s. а share, 
and the future of the company will be watched with considerable 
interest. 


Metropolitan Electric Supply Co. 


Тнк directors’ report for the year ending December 31st, 1903, 
shows that the capital expenditure, which at the end of 1902 
amounted to £1,846,448, has now reached a total of £2,090,763, 
being an increase during the year of £244,915. Of this total 
the sum of £598,808 represents expenditure in Marylebone, which 
will be written off on completion of the purchase by the Borough 
Council. The gross revenue for the year amounted to £281,422, as 
compared with £261,073 in 1902, being an increase of £20,349. The . 
cost of generation, which in 1902 was £113,747, amounted in 1903 
to £98,593, or a decrease of £15,154, The report continues :— 
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“On August 7th the company obtained judgment in the High 
Court against the Marylebone Borough Council for payment of the 
sum of £1,212,000 due under the award, and for the repayment of 
capital expended in Marylebone since 1901. The date originally 
fixed by the C .urt for these payments was December 31st last, but 
an extension of time was subsequently granted until February 29th, 
1904 (subject to payment on January 31st of £60,000 on account of 
the capital-expeaditure referred to), to enable the Council to pro- 
mote a Bill in Parliament for the purpose of borrowing the money 
required. Oa 26th ult. a further extension of time was granted 
until April 30:Ь next, subject to payment on the 3186 inst. of an 
additional sum of £:5,000 on account. Meanwhile it has been 
agreed that the company shall retain the profits in lieu of interest 
ou the amount of the award, but interest ia payable to the company 
in respect of capital expended since 1901. The arbitration held 
under the provisions of the London County Council (Improvements) 
Act, 1899, in connection with the compulsory acquisition by the 
Ccuncil of the generating works at Sardinia Street, has resulted in 
the company being awarded the sum of £183,150. It is expected 
tbat this money will shortly be received, and the new site to be 
provided by the Council vested in the company. During the past 
year the share capital of the company was increased from 
£1,000,000 to £1,500,000, by the creation of 100,000 43 per 
cent. cumulative preference shares of £5 each. Of these, 65,104 
shares were taken up at par by holders of ordinary shares 
under the terms of the circular, dated June 9th, 1994, and a 
farther 7,919 shares were subsequently disposed of ata premium. 
~ The loans from bankers, which on December 31st, 1902, stood at 
£390,000, were reduced during the year to £290,000, and now stand 
ac £210,000. The company have entered into an agreement with 
the Acton District Council for the supply of electricity in bulk, for 
the purpose of the Council’s Provisional Order. The balance at the 
credit of the revenue account, before providing for depreciation, is 
£142 872. The directors have set aside £18,000 as an addition to 
the depreciation and reserve fund, which now amounts to £116,447, 
carrying to the credit of the net revenue account the sum of 
£124,872, which, withthe balance brought forward from last account 
and other receipts, makes a total of £129,587. After deducting 
interest on debenture stocks and loans, dividend on preference 
shares and other charges, there remains a balance of £89,736. 
An interim dividend of 88. per share (being at the rate of 8 per 
cent. per annum) on the ordinary share capital was paid on 
August 11th, 1903, amounting to £40,000, and the directors recom- 
mend that a further dividend of 94. 61. per share (being at the rate 
of 94 per cent. per annum) on such shares be now puid, making a 
total distribution for the year of 17s. 6d. per share, or 8} per cent. 
This will absorb a further sum of £47,500, and leave a balance of 
£2,236 to be carried forward to the next account. The total 
number of 8-c.P. lamps connected at the end of 1903 was 823,000, 
being ап increase of 100,000 during the year. The present number 
connected is 838,000.” 


London Electric Supply Corporation. 


Mn. R. H/ Benson presided at the meeting held last Friday at 
Winchester House. He explained that the Earl of Crawford, the 
chairman, was, by doctor’s orders, compelled to winter abroad. 
The gross revenue for 1903 was £77,190, against £78,344 in 1902, a 
decreate of £1,154; the net revenue was £36,177, against £35,342, 
an increase of £835. The saving of expenses was entirely in the 
cost of gencration, and practically all in coal. The year had been 
singularly free from fogs. The lamps increased !y 17,877, from 
201,487 to 219,364, and the units sold from 4,036,293 to 4,102,099. 
Notwithstanding these increases the gross revenue was reduced, 
the cause being competition, but the net result was better. There 


was a time when the company realised 6d. per unit, but now it a as 


only 44d. on the average; so that they made more money by selling 
a larger quaatity at а lower rate. Last year he led them to expect 
some improves cnt in revenue, partly from natural expansion, but 
chiefly trom tLe tramways contract. with the L.C.C. They had 
expected that the fru::: nf that contract would begin in October or 
November last, but as a matter of fact, they did not begin until 
January 17th, 1904, so that the benefit would come into this year. 
They were entirely satisfied with that contract, for experience to 
date had already shown that it was tending to reduce the average 
cost of generation. They expected that it would more than 
double their units sold, that the current year’s sale wonld be 8 
or 10 million units, compared with 4,100,000 last year. The 
contract was at a cheap rate, but the load came on 
mostly in the daytime, when the machinery would other- 
wise be working light. Their capital expenditure was £36,198, 
which was smali for a company having such a large area and grow- 
ing business. They could now foresee desirable capital expenditure 
aggregating £58,686, but the whole was not likely to be required 
this year. They had about £45,000 of borrowing powers un- 
exercised, but it was not prudent to ran that too fine. He was 
sanguine enough to think that the time would come when they 
would beable to provide for all capital expenditure by the sale of 
ordinary shares at par. Until that time came, the best course open 


was to increase, by a moderate amount, the authorised issue of the 
existing preference shares, After referring to the strengthening 
of the board by the election of Sir W. Pollett and Mr. R. D. 
Norton, the chairman intimated, in this connection, that following 
the course adopted by the late Lord Wantage and Earl Crawford, 
he had preferred to take no fees. The chairman moved the adoption 
of the report and payment of the preference dividend. 

Mr. R. S. Bam, in seconding the motion, said that out of this 
year’s capital expenditure they had extended the plant in readiness 
for the L.C.C. tramway supply. £7,000 was for five new boilers of 
800 н.р. each, £6,000 was towards the cost of the new condensing 
plant, the new dynamo and feed pumps, and £10,600 for new mains. 
The gross receipts were less, but they had sold more units than in 1902. 
The cost per unit was reduced to 2 39d., as compared with 2:55d. in 
1902. The coal consumption was only 14,964 tons, as compared 
with 16,241 in 1902; 18,900 in 1,901, and 26,710 ia 1900. The new 
condensing plant was making good progress, and would be running 
in the autumn, and when it was completed vhere would be a further 
saving of 15 per cent. in the bill. There had been a great increase 
in the efficiency of the system ; the percentage of uuits sold to units 
generated in 1894 was only 524 per cent., but in 1903 it was 74 per 
cent., or an increase of 22 per cent., an efficiency which now com- 
pared with some continuous current companies, although this com- 
pany's supply had to undergo two transformations. 

The report was adopted, and the retiring directors and auditors 
were re-elected. 

A resolution was subsequently passed increasing the capital by 
the creation of 20,000 £5 preference shares, which are to rank pari 
passu with the existing preference capital. 


— 


County of London and Brush Provincial Electrie 
Lighting Co. 


TRE directors’ report for 1903 says that the capital expended during 
the year under review in respect of the London districts amounted 
to £133,772, making the total expenditure on account of those 
districte up to December 31st last £1,300,089. 

The balance from last account was £4,956 ; and the balance from 
revenue, 1903, after deducting generation and distribution costs. 
rent, rates, taxes, wages, directors’ fees, genoral establishment and 
other charges, and proportion of salaries, is £70,973; making a 
total available revenue for the year 1903 of £75,929. 

(a) Interest on the first and second debenture stock and temporary 
loans, £27,875; (b) Interim .dividend on 30,000 6 per cent. pre- 
ference shares, £3,512; (c) Interim dividend on 40,000 ordinary 
shares (4 per cent. per annum), £7,566; (d) Amount carried to 
reserve for depreciation, repaire, renewale, &c., £10,000; (е) Carried 
to contingency account £500— £54,453; leaving for further dis- 
tribution, £21,476. 

The directors now recommend a further dividend at the rate of 
6 per cent. on the preference shares for the half-year, and a further 
dividend on the ordinary shares for the half-year at the rate of 4 
per cent. per annum. This will absorb £16,221, and leave a balance 
of £5,255 io be carried forward. 


In order to provide the necessary funds for the development of the company's 
business, an issue of £250,000 43 per cent. second debenture stock was made in 
April of last year at the price of 103 per cent. Ihe London Electric Supply 
Corporation, Ltd., applied to Parliament last year for an extension order in com- 
petition with this company throughout the Borough of Camberwell. The Board 
of Trade, however, after holding a public inquiry and hearing evidence on both 
sides, refused to grant the order. The Borough Council of Bermondsey again 
applied for a competing Order for St. Olave, but the Board of Trade, without 
taking evidence, refused to grant the Order. The directors propose to change 
the name of the company to the County of London Electric Supply Co., Ltd.“ 


The profits derived from the company's London stations for 1903 
amounted to £73,423 118. 6d., against 461.698. 168. 6d. for 1902, 
being ап increase of 19 per cent. for the year, while the generation 
and distribution costs and working expenses show an increase. of 
4:91 percent. over the figures of 1902. 


The total иер received at December 81st last amounted to the equiva- 
lent of 528,856 8-C. p. lamps, being an increase of 112,564 lamps for the year, as 
against 90,314 lamps for 1902. Included in these fixures are 595 users of motors 
aggregating 5,897 R. P., showing an increase of 1,418 H. p. for 1903, of which 786 H. v. 
is in respect of the Wandsworth station, The total units sold were 5, 754, 688, за 
against 4,868,285 for the previous year. Additional generating plant for power 
purposes has been erected during the past yearat the City Road station. With 
а view to providing for future extensions, the premises adjoining have been 
secured. At the company’s Wandsworth station the building extensions com- 
тепсей in 1902 have been completed during the past year, and additional 
generating plant to a capacity of 2,000 kw. to meet the rapidly-growing demand in 
the southern districts has been erected, and is now at work. The scheme of wiring 
premises on the rental and prepayment meter system introduced during last 
year is working satisfactorily. he scheme is particularly well suited to the 
smaller class of premises, which cover a considerable portion of the company's 
areas south of the Thames. During the year the company’s charges for t 
supply of motive power have been revised and a sliding scale of discounts is now 
in operation, which has met with general approval. 

The progress of the Bournemouth and Poole Electricity Supply Co. continues 
to be satisfactory. The directors have declared a dividend on the ordinary 
sbares at the rate of 8 per cent. per annum forthe year 1903, | 

The business of the Scottish House-to-House Electricity Co., Ltd., shows 
satisfactory progress. "The Airdrie and Coatbridge Tramways commenoed 
running on the 5th ult., the necessary power being supplied under contraot by 
this company from its station at Coatbridge, thus providing a useful day load, 
and one which should, on the terms arranged, prove remunerative, 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &с. (County or LONDON E. S. Co.) 


| Quantity sold. 


— — — — — 


— — — а — 


Total maximum 


Units d | Private | Quantity used | Total quantity Quantity not Number of supp! 
generated. | Public lamps. By contract, consumers by Total sold. on works. | accounted for. | accounted for, public lamps. дешапбей; 
| | meter. . | 
: | | — 
1,342 nw. 


8,130,616 d | Ec 1.774.638 5.754, (ggg 


— — 


584,219 | 6,288,880 1.841,63 = | 


Vol 54. No. 1,972, Manon 11, 1904.] 


THE ELECTRICAL REVIEW. 488 


Ottawa Electric Street Railway Co. 


AT the tenth annual meeting, held recently, it was stated that 
7,911,718 passengers had been carried during the last financial year, 
and that the grcss receipts amounted to $348,889. The expenses, 
including interest on bonds, taxes, &., amounted to $254.346, leaving 
& net profit of $94,542. Four quarterly dividends were declared, 
amounting to $69,284, leaving a balance of $25,258, of which amount 
$20,200 was placed to the contingencies account. The company’s 
rolling stock at the present time consists of 23 open and 63 closed 
M CUN four trailers, three Postal cars, and a snow-clearing 
outfit. 


W. T. Henley's Telegraph Works Co. 


THE directors’ report for 1903 shows that during the year a net 
profit of £44,450 was made. After payment of directors’ and 
auditors' fees, debenture interest and income-tax, and making the 
usual allowance for depreciation of buildings, plant, machinery, &o., 
there remains £36,743, making, with £25,967 brought forward from 


last year, a total of £62,710. The directors have transferred £1,000 . 


to the debenture redemption sinking fund, and they recommend 
the payment of a dividend on the ordinary shares at the rate of 15 
per cent. (less income-tax), including the interim dividend of 6 per 
cent. paid on September ist last. These payments will, together 
with the preference dividend for the year, amount to £35,125, 
leaving a balance of £27,585 7s. 5d. to be carried forward. 

The meeting is to be held at the offices of the company at 12.30 
o'clock to-day. 


Hart Accumulator Co. 


THE annual meeting was held at Stratford on March 2nd. Mr. G. 
Kipp, in moving the adoption of the report (see ELECTRICAL REVIEW, 
February 26th), said that they were not paying so good а dividend 
as in the previous year, but the figures in the accounts would have 
allowed them to do so. They had opened а new branch at Birmingham, 
&nd were now doing а considerable business in battery plates for 
automobiles. A considerable portion of the company's business last 
year was composed of the replacing of batteries of other makers. 
The orders for the current year, Jan and February, were about 
up to the average, but the sales were in excess of the average of 
any preceding year. 
e report was adopted, and а 121 per cent. dividend approved. 

Mr. E. J. CLARK, the engineer and manager, in acknowledging a 
vote of thanks to the staff, «aid that, during the year, their duties 
had been more difficult tban usual, owing to the keen competition. 

An extraordinary general meeting followed, at which a resolution 
was approved, increasing the capital from £40,000 to £60,000 by the 
creation of 20,000 new preference shares at 6 per cent. The 
money was required for building a new factory, for which land had 
already been acquired. The estimated cost of the works was 
£13,000 or £14,000, but the money would not all be needed at once, 
as the work would be done section by section. The shares are to be 
offered to the existing shareholders according to their holdings. 


South London Electric Supply Corporation. 


Мв. Gro. ELLIS, chairman, presided at the Cannon Street Hotel on 
Taesday afternoon over the ordinary general meeting of the share- 
holders of the above company. 

In moving the adoption of the report, the CHA1RMAN said he was 
glad to say there had been a continuance of, steady progress. 
During the past year they had increased the number of lamps con- 
nected by over 19,000, and those figures, he thought, spoke for 
themselves. Since the date of the accounts there had been a steady 
increase in the number of lamps applied for. Although the number 
of lamps connected and applied for was not yet 100,000, they would 
be glad to hear that it was well over 99,000. As they were no 
doubt aware, the L С.С. commenced running their electric tramcars 
in the middle of May last, since which time all the steam 
power required had been satisfactorily supplied by the company. 
Now that the company's earning capacity had arrived at a more 
satistactory stage, the directors thought that the time had come for 
dealing with preliminary expenses on a fixed scale. As the matter 
was of great importance to shareholders, they took counsel's opinion 
on the point. Counsel had advised that provided adequate yearly 
provision was made for the payment of these expenses so as to 
extinguish them within а reasonable period, dividends might be dis- 
tributed as and when earned. In order, therefore, to give full 
effect to the opinion of counsel and make particular provision for 
the liability, the directors had arranged а scale of gradual 
paymente commencing with the sum of £4,020 this year, 
which would annually decrease the liability, and  ulti- 
mately extinguish it in 10 years from this date. The 
electricity generated and sold during the year showed a great 
increase in the output, the units sold in 1902 being 1,093,029, and 
for the year ending December 31st, 1903, being 4,805,481. The 
increase due to their own consumers was 36 per cent. in excess of 
the sales in 1902, and the balance had been generated by the L.C.C. 
plant temporarily erected at the works, and to wbich the company 
supplied steam under contract. This increase had naturally im- 
Бе the total cost per unit sold. The coal costs had no doubt 

en somewhat heavy, wbich was largely due to the fact of the peak 
of the traction load having coincided exactly with that of the light- 
ing load each evening, and also to the fact that the greater portion 
of their units had been turned out non-condensing, and their 
boiler plant had been severely taxed to cope with the load. The 
traction supply had to be maintained during the 24 hours each day 
with a consequence that on light load the plant employed was not 


very economical. In order to improve the coal coste, they had this 
year put in operation additional condensing plant, and he was 
pleased to report that already there was a satisfactory decrease in 
the cost per unit generated. As next winter's load would require 
additional boiler plant, they had placed a contract for three more 
boilers, to be completed and in working order by August next. 
With regard to the fature, he had just heard that their estimated 
net profit since January lst last already amounted to mere 
than that made in the first six months of last year, 
and in face of such a fact they might surely be sanguine of a 
succeseful year. Up to that day the net profit amounted to 
£6,200, as against £5,210 for the first six months of last year. At 
the end of the year their overdraft amounted to £33,800, which in 
the early days of January increased to £35,000. In order to 
liquidate this overdraft, the directors conferred with their broker, 
who undertook to find £50,000 on debentures bearing 5 per cent. 
interest, being part of an authorised issue of £100,000. Having 
regard,to the depression in the money market, and not caring to 
run the risk of a possible failure of a public issue, or of offering 
the debentures to the shareholders, the directors deemed it in the 
best interests of the company to close with the broker's offer. 
These debentures were to bearer with coupons attached, interest at 
5 per cent. being payable on April ist and October let, and they 
were repayable on April 18%, 1907. The company, however, 
reserved to themselves the right to pay off the bonds af par on, or 
at any time after October 1st, 1905. Out of the profit available for 
distribution, the directors recommended a dividend of 3 per cent. 
for the year. 

Captain Bax seconded the adoption of the report. 

Replying to questions, the CHaIBMAN said the L.C.C. were 
bound by a contract to them for a minimum. period of 
18 months and a maximum period of three years. He 
had no doubt they would ron nearly the whole time. Seeing that 
the period was so short for the debentures, he did not think they 
could get them at a lower rate than 5 per cent. It would be 
possible to pay off the preliminary expenses—which stood at 
£42,000—in less than 10 years if it was thought advisable, but the 
shareholders would get a smaller dividend. 

The report was then agreed to, and the retiring directors re- 
elected. 


Swansea Improvements and Tramways Со, 
TRE directors’ report for the half-year ended December 31st, 1903, 


` shows that the gross receipts of the tramways undertaking amounted 


to £15,486, being an increase of £1,725 upon the corresponding 
period of last, year, and the expenses (including debenture and other 
interest) to £10,122, an increase of £505. The profit on the half- 
year’s working is £5,364, which, added to the balance of £1,322 
brought forward, makes a total of £6,686. 

The directors recommend that this sum be allocated as follows:— 


Reserve fund, and in reduction of balance of advances due to 
B. E. T. Co. " Р 


0 А, ee oe ee se ee ee 2 е 1,000 
Dividend on 984 preference shares (6 рег cent. per annum) os 295 
Dividend on 4,016 preference shares (5 per cent. perannum).. 1,004 
Dividend on 18,000 ordinary shares (24 per cent.forthe year) .. 8,250 
Carried forward to next account... ax ‘a T - > ‚1387 

£6,686 


— — 


The construction of the Swansea Corporation tramways and li;ht railways 
has been commenced by the Corporation. When completed, the lines wiil be 
leased to the company. It is anticipated that one section will be opened for 
public traffic in the early summer. . 

The working of the Mumbles railways and pier shows a profit of £739, which, 
deducted from the deficiency of £2,644 for the half-year ended June goth, 1908, 
leaves a net deficiency of £1,805 on the year's working. In terms of the agree- 
ment this amount is to be provided by the B. E. T. Cc. The exceptionally wet 
weather during the greater part of the year seriously affected the traftic. 


Half-year ended Half-year ended 
Dec. 31st, 1903. Dec. 81st, 1902. 


Miles open M. M. 
Route miles èe "T z Ba 5:19 6:19 
Single line Ks as ee e 204 2°94 
Double line oe У "M 2 55 2°55 

Number of passengers carried F 2,896,784 2,560,509 

Average receipts per passer ger ЭР . 126d. 1˙26d. 

Average expenditure per passenger .. 72d. Jod. 

Proportion of expenses to receipts .. 58 ©, 60 5 X 

Number of cars in stock vs T 41 41 


City of London Electrie Lighting Co. 


THE ordinary general meeting of the shareholders of this company 
was held on Wednesday at Salisbury House, London Wall, Mr. 
George Herring, the chairman, presiding. 

In proposing the adoption of the report, the CHAIBMAN said he 
hoped that the shareholders would be, to a certain extent, pleased 
withit. The gross revenue had decreased by nearly £8,000, which was 
due principally to the competition they had had to face. Despite 
that reduction, their net revenue had increased by nearly £2,000, 
which was entirely due to the economies which had been made 
in the generating expenses. The saving in coal alone had amounted 
to £7,567, and of that only £1,105 was due to the reduced price; 
the balance £6,400 being entirely due to the economies which had 
been effected by Mr. Bailey, the engineer. Even Mr. Bailey 
himself was surprised at the economies made this year. Each 
succecding year he had made economier, and he thought, and they 
all thought, that they would almost eease; but the results showed 
that that had not been the case. Turning to the accounts, they had 
placed £45,000 to the reserve account, and £500 to the leasehold 
redemption fund. Some shareholder might ask—seeing the 
accounts were so favourable—wby they did not pay an increased 
dividend. He candidly admitted that they could have done во, bu 
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what they were anxious to do was to place the company in an 
unassailable position in view of the severe competition they had to 
encounter. As they added fresh customers, the company required 
further plant ; also they had to renew their old plant, and, as a 
matter of fact, in 1901 they spent £41,000 on capital account. 


Last year they spent £81,000, and this year again they . 


would have to spend a largish sum of money in pro- 
viding fresh plant aud in keeping the old plant in a 
first-rate condition; and they had done that without issuing 
one shillingsworth of fresh capital. He thought, therefore, 
they would look upon it as a wise provision to put aside that 
£45,000, as that money was used for what he hoped they would 
consider a most excellent purpose, in keeping their plant in such a 
condition that they would be able to meet any competition. His 
belief, апа his colleagues agreed with him, was that the future of 
the company was very hopefal, and he hoped that was the last time 
he would have to ask them to be content with а 5 per 
cent. dividend. He was not given to prophecy; but pro- 
vided that no disaster occurred, he could tell them that 
the dividend would be increased next year. The average price 
obtained per unit in 1902 was 4'4d.; last year it bad fallen to 
3°72d.—that was to say, there bad been a reduction of about zd. 
That did not seem much by itself, but it meant a great deal to them, 
as it meant a difference of £17,681 in their receipts, equal to a 24 per 
cent. dividend. The customers had continued to increase, and 
the lamps connected had increased by some 66,000. They had 
sold a little over 600,000 more units than in 1902, and yet Mr. 
Bailey had produced that increased quantity of energy at a 
decreased expenditure of £8,000. Mr. Bailey had introduced an 
arrangement by which those engaged in the generating department 
received а certain bonus on their salaries according to the amount 
of saving effected, and that plan had worked exceedingly well He 
was pleased to say that they were getting on much more comfort- 
ably with the City Corporation, and he hoped there would never 
be any necessity to go back to the past. They had always 
been v anxious indeed to be on the best of terms 
with them, and they showed, to a certain extent, a similar disposi- 
tion. As regarded the competition of the Oharing Cross and 
Strand Co, he must say that they had fought very fairly and 
honourably. At the same time, having sald that, he did feel that 
it was а very ridiculous thing that they should go on fighting. 

Mr. J. B. BBA1THWATITR, jun., seconded the motion, and the report 
was adopted. 


* 


Hove Electrice Lighting Co., Ltd. — The report of the 
directors for the year ended December 31st states that the net 
profits have increased from £10,043 in 1902 to £11,215 in 1903. 
With the balance brought forward from last year and interest on 
deposits there is a total sum of £11,482 to dispose of. After 
deducting debenture interest aud income-tax paid and accrued, the 
directors propose to place £3,000 to the credit of the reserve fund 
account, to place £500 to the credit of the maintenance reserve 
account, to declare а dividend, payable on April 15th next, at the 
rate of 10 per cent. per annum for the half-year on the share 
capital paid up (making with the interim dividend 83 per cent. for 
the year) and to carry £250 forward. 


Direct Spanish Telegraph COo.— It is proposed to pay 
in addition to the dividend at the rate of 10 per cent. per annum on 
the preference shares, a dividend at the rate of 4 per cent., free of 
income-tax, on the ordinary shares, for the half-year ended 
December 31st, 1903. е 


Davis & Timmins, Ltd.—The directors recommend а 
dividend on the ordinary shares at the rate of 8 per cent. per 
annum, for the year 1903. 


Commercial Cable Co.— Quarterly dividend, 2 per 


cent. 


Stock Exchange Notices. — The Committee has ordered 
the undermentioned to be quoted in the Official List :— 


British Columbia Electric Railway Co., Ltd.—Further issue of £45,000 44 per 
cent. Vancouver Power debentures of £100 each, Nos. 1,751 to 2,200 


Edmundson's Electricity Corporation, Ltd.—Further issue of 258,088 43 per 


cent. first mortgage debenture stock (redeemable). 


New Issue.— The National Telephone Co. has this week 
been issuing a prospectus inviting subscriptions for an issue of 
£1,000,000 4 per cent. debenture stock at the rate of £95 per cent. 
This stock will form part of the authorised 4 per cent. debenture 
stock of the company, and will rank pari passu therewith. 


v 


eee 


STOCKS AND SHARES. 


Wednesday Evening. 


Supame from the weakness from which the Steck Exchange is 
suffering in most of its markets, the pessimist might well see in this 
depression a reflection of the fears that Europe may be dragged into 


the Russo-Japanese trouble, after all. Such apprehensions do find 
vague disciples, the latter all the more ready to be attracted, 
because of the painful lack of businese. The Stock Exchange year 
ends on March 25th, and it may safely be said that the house has 
rarely passed through a twelvemonth of such disappointment in all 
markets. 

Of the quartette of rises shown by the price lists on the succeed- 


ing pages, three of them occur in the Railway and Miscellaneous 


Bection. Central London Preferred has advanced a point, while 
the other two issues are unchanged. City and South London 
Ordinary is inclined to be slightly weaker, although no quotable 
alteration has occurred. Metropolitans and Districts are 534 and 
323 respectively. In the gilt-edged list, Central London Debenture 
stands at 1113, a point above the 4 per cent. Debenture of the City 
and South London. The three Preference stocks of the latter 
company are quoted 124$, 1203, and 1194 for the 1891, 1896, and 
1901 issues respectively. 

India-Rubber, Gutta-Perchal shares are 10a. better at 19 upon a 
slight demand, and Telegraph Constructions followed suit with & 
rise of a pound. Both shares, of course, pay the purchaser well at 
the present prices, although such a consideration does not go for 
much in markets nowadays. British Aluminium A Preference 
are 75, Westinghouse Preference 4, and British Thomson-Houston 
43 per cent. Debenture 102. Willans & Robinsons have been done 
at 4 this week, and the Preference are 52. Baboock & Wilcox 
Ordinary keep at 23 and 14 for Ordinary and Preference: it is 
stated upon good authority that the company is very busy just now. 
Brush Second Debentures have fallen to 74}, but so far there bas 
been no outburst of disinterested indignation at the iniquity of the 
dealers in putting down the price. The Preference shares are 1 
lower аё 1 middle. 

Good reporte and evil reports have much the same effect upon the 
shares in electrical lighting companies. Eleven of the chief London 
undertakings show increases in their net revenue statements ; seven 
of them pay increased dividends, and yet the only result of a batch 
of good reporte issued this week is a decline in the case of seven 
shares. Brompton Ordinary have fallen { to 10}, at which price 
the return is close upon 5 per cent. The substantial sum of £4,179 
is carried forward. Metropolitans remain at 18, and the report is 
also а good one, showing an increase of 100,000 lamps connected at 
the end of 1903, as compared with the previous year. The depre- 
ciation and reserve fund stands now at £116,477. Nothing new is 
announced wíth regard to the Marylebone situation. County of 
London Preference fell 4 to 113, and this company’s statement 
met with a satisfaction not altogether unqualified, the terms of the 
auditors’ certificate, hinting that a too liberal allowance had not 
been made for depreciation. London Electric Ordinary are again 
] down, to 1}, upon the resolution to create 20,000 new Preference 
shares of £5 each. South Londons, too, have lost over 5s., at 34, 
and so have Charing Cross Ordinary at 7j, although the recent issue 
of new shares can hardly have anything to do with the fall this 
time. Kensingtons, at 11, have dropped 10s., and in the Debenture 
list, Charing Cross 4 per cents. are a point off at 102 middle. 

National Telephone etocks are remaining steady under the 
influence of the new issue, which turns out to be one million pounds 
of 4 per cent. Debenture stock at 95, which may be redeemed at the 
end of the present year at 105 per cent., but which is likely to run 
until 1911. Naturally the existing 4 per cent. Debenture has 
weakened a trifle to par, but none of the other stocks are altered, 
except the Preferred, which has risen a point, to the level 100. 
Replying to a question in the House of Commons the other night, 
Lord Stanley said that the development of the London telephone 
service by the Post Office will be expedited as soon as funds have 
been provided under a Bill which he hoped shortly to introduce. 
He further remarked that the National Telephone Co. were bound 
to sell their plant in the London area to the Post Office at a 
valuation on what are known as tramway ” terms when the com- 
pany'slicense expires. 

Telegraph stocks are neglected, but the Anglo-American group 
shaded off when rumours went round that the next quarterly 
dividend on the Preferred might not be paid in full. West India 
and Panama Debentures have dropped a point to par. Globe Pre- 
ference at 12} are the fraction duller, and the Eastern varieties 
exhibit virtually no change. 

In the Traction department, London United Tramways yielded 
i to 11}, and the Debenture has changed hands as low as 1013, 
although part of the recent opposition to the company’s Bill has been 
dropped. A little business is doing in Potteries Traction Ordinary 
at about 9. British Electric Traction Preference fell 10s. to 103, but 
the Ordinary keep about 93, although business in the shares is being 
mostly done beneath that quotation. Anglo-Argentines at 48 and 
City of Buenos Ayres at 81 are quiet, awaiting developments on 
the other side.” The British Columbia Electric issues display no 
change beyond a point rise to 973 in the Preferred Stock. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock Closin Olosing 
Present or | Dividends for the last g 
Josue NAMB, Share three years uotations Quotations 
е » t * е 88 2nd. March 9th. 


67,100 African Direct Telegraph, 4 ж Debs. ee ee ee ee ee К 
. 95,000 e . 8 shares, Nos. 1 to 95,000 oo. ee ee 10 ee ce ee 84 94-— 84 
119,700 do. 6 % Debe., Nos. 1 to 1,250 Red, ee ee ee 100 ee ee es 70 — 80 oo T be 
788,840 Anglo Amerioan Telegraph oo we ee oe .. Stock | 61s. 00/6 f1s. 49 — 52 xd 48 — 51 
8,106,680 do. do. 6 % Pret. eo ws ee ec ee Stock 6% 6 6% 92 — 94 xd 91 — 98 
B,106,580 Do: do. do. Deferred єє ee s x .. | Stock 98, 1- 28. 7 — паха 7 — a 
44,000 Chili Telephone, Nos. 1 to 44,000 ee ee ee os e ee b b 6 hi 44— 4— 
18,88,8006 | Commercial Cable 28100 | 8 8 .. | 180 —190 180 —190 
1,841,900 Do. do. Sterling 500 year 4 % Deb. Btock Red. ae .. | Stock xs a - 89 — Al 89 — 91 
000 | Cuba Telegraph .. .. „ ^. 6 6 „ 10 4% | 6% | - 7— 8 7— 8 
А 13.281 Direct буша ае ee эө ee ve ee ee ee Еч 4 3, 43, oe 16 — 17 2 — 33 
6,000 Do, do. 10 Cum. Pref. eo ee ee ee 6 oe es es 7 od it 84 
80,000 Do. do. 44 Debs. ee ee ee ee ee 00 „ы ee ee 98 —101 98 —101 96 
60,710: | Direct United States Cable 9) | 8% | 8% | .. 94— 1 94 — 103 
88,800 | Direct West India Cable, T e , Deb., within Nos. 1 to 1,900, Red. 100 » s . 98 —101 98 —101 
- 4,000,000 | Eastern Telegraph, s is hr jae: UN er? tg 7% 1% HS 117 —123 117 —122 
1,955,565 Do. га ef, Bock ee ee eo oe oe 1 v e 67 — 90 S7 — 90 
a - E Do. 5 а ре Stoe Ке. es b . eo ee M 1% T % ee, 103— 114 107— 113 
890,000: |. 4 % Deb. * Stock oe oe $3 104 —107 104 —107 
800,000 | Eastern & South African 'T'ele., 496 e ‚рь, Мов, 1% 8,000, red. 1909 100 г“ es. Vs 98 —1Cl 98 —101 
000 | Do. ао. Reg. Mort, Debs, (Mauritius Bub.) 1 to 8,000 | 95 йн Y n 99 —102 |. 99 —102 
AST | Globe Telegraph and Rus. lu be ce аз ce] 39 188% | ks = u- 8 
180,049 Do. do. 6 Pref, et ee oe ee ee 10 oe ee eo 19 13 12 — 1? 
150,000 Өтөм at Northern Telegraph, of Co vs m МА 5% 10 15 96 | 19396 e — 94 284— 913 
68,100 alifax and Bermudas Cable, 4$ % 1st Mort. рвы "шш Rad. 100 Ў. ee К 98 —101 98 —101 
17,000 | Indo-European Telegraph .. ee ° ee T oe we 95 10 96 1096 vs 88 — 41 88 — 41 
100, London Platino-Brasilian Telegraph, 6% Debs. es 5 о | 100 e š ; 100 —108 100 —108 
. 1,968,888 үл» Pret. 8 „ wa ^ WE эж сез же 6% | 6 6 e 98 —100 xd 99 —101 
1,966,667 . e Det. Stock oe - oe - oe .. | 100 oe 43 5 78 — 76 xd 13 — 76 
15,000 Do. do. 6 Cum. lst ¢ өө eo eo ee os 10 6 6 6 % 18 — 14 xd 18 — 14 
15,000 Do. do, б Cum. nd Pref. . А oe 10 6 6 6 % 184 — 144xd 183— 14 
8,250,000 Do, do. Non-oum. 8rd. d, Pret, 1 to 950,000 ee, м 6 5 5 % b — xd 5 — 
000,000: Do. do. A Deb, 8 a % as Stock | 84 84 9176 95 — 97 95 — 
600,000 Do. do. 4 b. Stock ee e- | 100 4 4 4% 100 —102 99 —101 
179,818 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid ae © 1 6 6 ee i 1 — 
50,000 Do. do. to. 6% Сот. Pret ee ees ee e 1 — là 1 — là 
100,0002 | Pacific and European Tei., 4 * Guar. Debs., 1 to 1,000 ` as .. | 100 > as e 97 —100 97 —100 
11,889 Reuter’s se ee [EN ee ee ee ee ee 8. 6% oe oe 64— 1% 64— 74 
8,806 Submarine Cables Trost ee ee se ee es ee Cert, ee ee ee 115 —120 116 —120 
68,000 | United River Plate Telephone S m 5 1% | 71% Vs "- 6 6 
40,000 Do. do. 5 95 Cum. Pret., Nos. 1 to 40,000 M 5 Ss ee ` 6} 4 6} 
179,947: Ро. sis 6 Debs. ee se ee ee, ee Stock ee oe 102 —106 102 —105 
15,609 | Weet African Te ph, Shares d 10 T 2% . ^ а S rr ee 


0001 West ома of Ameri . Debs. 1 to 1,500 guar. by Bras. Bub. Tel. | 100 RE = 8 
er to 560 d T% | 7% 114— 121 Wh 


967,980 | Western Te h,L А 2 n" РЕ 10 se 
Do. drap. series, 1906 ee ee ee 100 ee ee ee 100 —108 co —108 
400,000 Do do. í рем B8 so ee ee ee 100 [E Y ee ee 98 —101 88 —101 
West India and Panama Te ph. m | 10 Ps a s i— Y #— 3 
84,668 в do, - do, 6 Cum. 1% Pref. ee ec 10 LT өе ee — 6 — 
4,660 Do. do. do. 6 96 Cum. nd Pref. "T ec 10 ee ee ee 44— 4— 
80,0001 Do, йо, йо, 5 % Debs., Nos. 1 to 1,800 ee | 100 oe T e 99 —103 99 —102 
8 а 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium Т 95 Cum. Pref. s °з p 10 di кн 4 4— 0 4— 5 
800,000: Do. do. b 1st Mort. Deb, Stadt Red; ee ee ee Stock ee ee ee 87 — 91 87 — 91 
100,000 British Electric Traction eec ee ee oe 10 9% 8 96 oe 9 — 10 9 — 10 9% 
100,000 Do. do. 6 3 Cam. Pref. . ee ee ee e? es 10 ees se ee 103 — 114 10 — 11 1 1 
600, Do. do. b Perpetual Debenture Stock ee ee Stock es ГЕ) ъв 190 —198 190 — 193 121 1 
100,000 | British Insulated and Helsby Cables =... „ „ o 5 |10% 10 | . 6 = ye EE = 
100,000 Do. do. 6 96 um. Pref. ee ee ee ee eec & ee ee ee 6}-- b . ei ee 
80.000 Do. m Г о Со Эг Mort. Deb. Red.. e. ee ee ee 570 Nil ee oo 102 —107 102 —101 oe ee 
rowe Lindley fT) е ee ees ee oe ee ee ee ee ee oe ee 
1 Do. % Cum Fre. 1 „ |: Мб | мъ id D as 
106,781 | Brush Electrica] Engineering, Ord., 1 to 105,781 .. - T oe 2 Nil Nil ЕР 4— 1 . as "+ 
160,000 Do. do. s Non-cum. 6 Pref. ee ee ee 2 8 96 6 96 ee 1 — 14 8. 11 se ee 
195,000: Do. do, Perp. eb. Stock . ee ee Stock ee °з oe 96 — 99 xd 96 — 99 ee se 
126,000! Do. do. Perp. ind рев Stock - ee | Stock ee ©» oe 75 — 80 72 — 77 T T 
85,000 | Callender's Cable Construction s s so se we б [0% 115% EA (103 — 114 103 — 113 103 85 
M 40,000 Do. do. "ys 5% Cum. Pret. . ee b ев ee е ө 64— 52 , 52— 63 > 0 
90,0001 Do. do. 4 n ist Mort, Deb. Stock Red, ee Stock ee ee ee 104 —108 104 —108 
1,860,014 Central London Railway; Ord ee ae эө ee ee Stock 4 4 4 % 92 = 95 92 — 95 923 3 eo 
404, Do. do. 4 * Pret Stock ee ee ee oo ee Stock 4 4 4 96 97 —100 98 —101 PES 
494,998 | Do. do. Det. do. ee es ee eo ee Stock 4 4 4 % 86 — 89 86 — 89 se 
1,880,000 City and South London Railway ee se ee ee ео ee Stock 2 81 23% 49 — 62 49 — 52 493 E 
85, кершуш A Oo., 8 158 Mes. Reg. Debs. to 900 St 4100, ee 8 14 Б ee 1g— 2 14— 2 ee 
в 8 Ort. е о апа 
100,000: 1 to 11,000 of £50 red. 2 ee .. ee es 96 — 99 96 — 99 eo Фе 
~ 99,961 & Swan United Elec. Light “A” shares, 48 paid, 1 to 99,261 5 Nil Nil za 0 — 0 — ae ee 
17,189 Do, до. 4 А" shares, 01—01 19. 5 | Ni | Ми | - 4— 1 i— 1 f 85 
B44,0981 Do. do, Deb. Stock Red. 100 M * » 72 — 47 72 — т (T 13i 
100,0001 Do. do. T eb. Btook Prov. erts. ‘all pd. 100 SN xs we 76 — 81 76 — 81 s s 
112,100 ur a Om 00 e æ ej 4 |6% | ва | .. là— 12 l— 11 ы » 
81,890 , Do, 0. Cum. Pref., 1 to 81,890 ee ee 2 ee ee ee 8 24— 8 ee oe 
82,5001 Do. do. таг. 1st Mort. Deb. Stock ' ee Stock Sx T oe 97 —100 97 —100 es ee 
25,000 | General Electric a ая ), 5 % Cum. Pret. e." Wm am. da 10 5 96 5 96 ia 91— 93 92— 93 e E 
$00,000 Do. 4 Mort. Deb. es ee ee ee Stock 55 ae . 96 — 98 95 — 98 ee oe 
85,000 Henley' 8 W. T) Telegraph orks, Ord, ee ee ee ee ва 5 90 % 20 96 15 А 12 — 18 12 X 18 ee 
. 85,000 Do. do. "BEA eo ee 6 ee ee ee 6 — 53 5 — ees ee 
: 48,060 Do. do. ort. Deb. Stock ee ee Stock ee oe 25 106 —110 xd 106 —110 oe ee 
‘60,000 | India-Rubber, . 4 Telegraph Works vs a ro 05 10 10% |10% xx 18 — 19 164 — 194 1845 1845 
800,000: do. 4 96 ist Mort. Deb. | 100 E Me a 100 —108 100 —108 "T ., 
87,600 Liverpool ‘Overhead | Railway, Ord. „ аа ае. Сә 10 14% | 18% Er 4M— 414 4i— 4H zà 
—.— t Do. Pref. £10 paid m ee ee ee 10 ee ee ee 94 — 104 i— 10i Мы oe 
550 T B Constracticn and Maintenance 12 20% |W% | 20% 33 — 86 84 — 87 86 344 
150,000: 4 % Deb, Bds., Nos, 1 to 1,600 Red. 1909 | 100 » A у 101 —104 101 —104 » єз 
540,000 Waterloo 4 City Rallway,:Ord Stock eo ee ee өө oe 100 8% 8496 34% 88 — 91 xd 88 — 91 883 ee 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


ТЕЛЕЕ a енисе 
Bank rate of discount 4 per cent. (September 8rd. 1903). 
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SHARE LIST OF ELECTRIOAL COMPANIES (continucd).—ELECTRICITY SUPPLY COMPANIES. 
Present Btock Dividends for the Closing Closing — Business done 
issue МАМЫ, or Quotations Quotations week ended 
Share, 185% three years March 2nd. | March 9th. | March 9, 1904. 
j t Hin. Loweat 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... ws xs 1 4— { oe 
50,000 Do 7% Pref... a ux 1 14— 1 P 
000 Do. 1st Deb. Stock, Prov. Certs. .. | 100 ; 115 —118 2: - 
Apre Brompton Do. Kensington : o Light Sup., Qran, un. 90,000  .. : 8% 8% |10% 10 1 pm ol 103 zm 
3, О. е ee "P ee ec =e ex es 
950,000 Central Electric Su upply 4 o6 Guar. Deb. ке. es ee * 100 ee ee ee 106 —109 106 —109 . 2 E 
50,000 Чана © ross and wand Electrict у Supply en ca es 5 110% |10% | 8% 7à— 8 7i— 3 1% 778 
10,000 b Cum. Pref. ee 5 ae ee ee 63 а 5 yc е 
0000 ; do, '* Oj oy Undertaking ” 5 Cum. Pref  .. 4 ДУ ж» " vs : 4 4 i. . 
pr ch NT city do; i 96 Deb. Stock Red. ee ee Ge me 4`« 1%, 51 MS A 101 —108 102 ve 
, e & upp 3 е . se ee ee — ee А 
[ ee rn алараа аг сос , . . 4 c ME c PE" 
, 0 on © 8 Sem ee ee BE 
40,000 Do. Sum. Fret. Rey ee i ee ee ee 10 ‚* ee ee 18 — 14 18 — 14 133 ae 
400, 000 Do. Deb. 8 Borip. (iss. at 115) all paid oe es ee oe oe es 121 —196 121 —196 id е 
800,600 A and Deb. „Prov. Certs., all paid . .. | 100 vs ee 101 —104 101 —104 $i , 
40,000 | County of Brush Prov. Electric [i Ord. 1—40,000. . 10 4% 4% 4 % 74— 72 — 83 7 . 
30,000 Do. do. Done 6% 40,001—60,000. . 10 ae Ps és 1 11 — 12 11 T 
400,0001 Do. do. do рез Stock ae ee oe se ee ве г 106 —109 106 —109 oe ee 
250,000 Do. do. 2nd Deb. Stock ГЕЗ АО oe ee Stock oe oe eo 99 —102 99 —109 ыйы . 
50,000 | Edmundson's Blectrio Corporation, Ord. Shares WE eles. nM 6 7% | 7% m 61 5 d . . 
80,000 Do. a 6 Cum. Pref. es ae ee ee ee 5 — b NEG 6 ee ae 
121000 ро and Koi Sh iabeidge Көс Ond, b. xA" 10% |10% | 123, 111 — 14 110 — 113 ad a 
$ an n g. о, ee — ee ee 
do. Debenture Stock ee Stock eo ae se 108 —106 108 —106 105 106} 
110,000 | London Electric Supply Corporation, Lin ted, Ord. .. ... .. 8 is Е К li— 2 1 1а РЕ 9 
49,840 Do. do. do. 6 % Pret. 6 k a 2s 4 6} 4 53 5 1H 
1200 йе Do. а 15 í ety 1st Mort. Deb. Stock Red | 8 * six, 118 ei i n 15 — 18 T" ij 
* e opolitan Electr 8 upp! П y eo TT 
71,106 Do. do. y % Cum. Pref. 1—n, 106, £8 paid vs 5 4 . 26 55. Б of 5j 53 B 
830,0001 Do. do. lst Mort. Deb. Stock’ ee es ee ee ee ee 100 —118 109 —118 110 ee 
250,000: Do. do. Mort. Deb. Stock Вей ..  .. | Stock | .. da i 95 — 98 95 — 96 95 
10,852 Notting Hill Electric Ligh ese ee ee ee ee ee 10 6% 6% 6% 18 — 14 18 — 14 eo ee 
40.000 8t. J Й а Pall do. ile Ligh oa Debs. ee oe ee E 1 1% 1 T as n s 1 Bo ee oo 
ames an Mall bt, ee ee e. 0 1 96 4 = H T ae ее 
90,000 ро. ао 7 Pret. $0,081 to 40,080 6 d “a 4 а == 9 8 — 9 ee T 
150,0001 Do. 40. LE b. took ee 100 ee ee ee 97 —100 97 —100 . ee 
12,000 | Smithfield Markets зоо Bupply, Ord vs . ds 6 Ji 9496 4 96 8 — 83 xd 8 — B} s Pd 
50,000 Do. do. * 4% Deb. Stock ee se Stock ee ee ee 85 — 90 — 90 LE ee 
65,000 | South London Blectrioity Е apply, “Ord, Qe. "uas ear eee UPS 6 V 13% | 8% Sà— 4 — 8 Bj 
80,000 | Urban Electric Supply, ee е ee ee ee ee 6 ee ee oe 5 * 5 ss ее 
10.000 vy o. б Сиш Fre ee ae ее eo ee 4 ee 19 *. 134% 12 = 1 d 12} 1 32 1212 
estminster Electric upp о se ae ee oe ee 104% т" ха ! — 1 
98.141 e. '5 % Cum. Pref. ee ee ee ae 6 ee ee ee | 6 — | 6 — oe ee 
Subject to Founders Shares. — — — — — — — 1 Unless otherwise stated all shares are fally paid. . 
MARKET QUOTATIONS, Wednesday. March 9th. 
CHEMICALS, &o. 1 METALS, &0. (continued), o ME ESL UR 
а Acid, пуп ee ae per owt. 6J- ee g Copper Sheet ee е ee per ton £70 oe 
s 99 Nitric ee ee ee ee per owt. 29J. ee g , Rod.. ee per ton £70 ee 
а „ Oxalic.. ao ex o рег owt. 83J. ee 6 n (Electrolytic) Bars .. рег ton £62 £1 deo. 
a 93 Sulphuric ee эө oe per owt, 6/6 ee e 97 н oe per ton £78 £5 inc. 
a Ammoniac Be per owt. 427 ie 0 i " .. рег ton £74 £1 dec. 
в Ammonia, Muriate (бту) .. per ton 498 10 a € 5 с Н.С. Wire per Ib. 724. dd. deo. 
s 39 , ee o¢ ee per ton £80 ee / Ebonite Вой ee oe ee per 1 8/8 ее 
а Bleac powder so ee ee per ton £24 10 ae f 97 Sheet ees oe ee per lb. 8/- Ф ө 
& Bisul eof Carbon per ton #15 са * German Bilver Wire . per lb. 1/6 oe 
а >. ** oe ee ee per ton #18 ээ h Gutta-percha fine ee ee per lb, 8/- se 
а Benzole (90%)  .. .. .. per gal. 77 10 h Indis-rubber, Рага fine . per lb. 4/5 to 4/58 ss 
a „ (50/009) .. .. .. pergal 5/8 as $ Iron, Charcoal Sheets .. .. per ton £18 E 
а В - M .. рег ton #928 s $ „ Pig (Cleveland warrants) per ton 42/6 = 
a | Nitrate EM s per ton #294 ©» 4 ,, Forgings, according to size per ton From £11 * 
а „ White Bugar e£. per ton 281 m $ ,, Sorap, heavy per ton 47/6 to 50/- ЕІ 
н Mr Eh ^. .. .. рег а епо Вр è иь Wire, galvanised No. 8 .. per ton Бү 16 ©» 
e» ee ee о 
" параша Solvent бб a 160° С). га gal, 6/6 В? g Lead, English Ingot .. .. per ton { £12 7 6 2/6 ino. 
а ichromate, in casks .. per Ib. Ва, s f n s» Sheet ..  .. der ton £18 oe 
2 » ” Caustic (15/8096). . per ton EN АЕ s Manganin Wire No. 98 .. . per ld. 80 ө» 
а allao phate ee ee per ton £85 ee g Mercury ee ee ee se per bot, 28 5 ee 
а . 4 .. рег сті, 205/- 5/- ino. d Mica (in original cases) small.. per! 4d, to 1/6 T 
a Sulphate of Magnesia . рег ton 4 10 se (s a » medium per lb. 2/6 to 8/9 ee 
а Sulphur, Sublimed Flowers .. per ton £6 10 E larg per lb, - to 7/9 oe 
s Can, ered ee .. рег ton 25 10 ee p рр аш лы per Ib. - to 1/94 - 
a Lum +. per ton #5 a Р s» rolled bars & per Ib. 1/- to 1/8 - 
a Boda, Caustic (white 70%) .. рег ton 210 16 T p 1 н Strip & sheet per lb. From 1/1 s 
a Crystalsa .. ..  .. per ton 28 BE o Platinum .. .. per on. 24 T 
a Bichromate, oo per lb, 94d. s р шош Bronse ) Wie = E per i. мош: 5% 
* е , Magne ‚сс U "sg esc "n per te 
METALS, &. 97 99 bars es eo yon 155 ee 
b Aluminium Ingots, in ton lots .. per ton £180 - g Tin, Bonk. . per ton { £127 10 
b IL U ton ae per ton £108 ee g oe Foil ee per Ib, 1/6 oo 
b ы heet, in ton lots .. per ton £106 e "1 Wire, Nos. 1 to 16. .. рег 17 zd. dec. 
p Ba 's metalingote .. . per ton 448 to £180 i White Anti-friotion Metals— 
c Brass (rolled metal 2 to 19") basis per lb. » : “ White Ant" per ton £12 to 869 ss 
€ „ azed) s ee per lb. 83a. à j Yarns, 2/108 Grey Cotton, on sp'ls per lb. 8d. va 
€ 99 Wir (solfd drawn). ee per Id. 7 d. ee j » 6 lea. Filar.. ee ee per lb. е oe 
с, е, ee 25 ee per lb. d. 5 їі 4, 3 р1у 10 Ibs. Russian. per lb. А ee 
: Copper Tubes (brased) : ee per lb. А j n . Russian, single .. per lb. я és 
(solid drawn) .. per lb. А j 180 lbs. Jute rove per ton 11 T 
Е Сорреғ Bars (best selected per ton 0 k Zino, Sh’t (Vieille Montagne bnd.) per ton £34 10 : 
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Week 

Aberdeen ee ae Mar. Б 
Birmin gham ” 5 
Bournemouth » 2 
Blackburn » 4 
Blackpool „ 8 
i —Fleetw'd » б 

T —Lytham » 8 
Bolton va » 6 
Bradford Я » 6 
Brighton » 6 
Bristol » 4 
( Devonport Feb. 26 
рр oe rb'ge » 26 
8 Gateshead 26 
:Gr'n'k—Pt. Glsgw 5s 26 
Hartlepool : » 26 
Middleton.. T w Ab 

: Oldham—Ashton » 26 
© Potteries .. » 26 
fi South port.. » 26 
— South Staffs. „ 26 
— = Swansea 26 
ы ы Wolverhampton. 26 
M Yorks. Wool Dist. » 26 
(Miscellaneous » 26 
Burnley .. | Маг. 5 
ку чел Trent eo os 6 
Cardi Feb. 27 
Chatham & District Mar. 8 


td. ; 


ELECTRIC TRAMWAY AND RAILWAY 


No. 
wks. | 


bber, G. 


P. and Teleg. Wor 


Receipta for 
the week. 
£ £* 

1,104 | +268 

4,107 | —187 
781 | — 58 
093 | + 14 
271 | — 85 
200 | — 1 
141 — 

1,581 | — 84 

8,238 | — 95 
653 — 81 

4,198 | — 114 
423 | + 66 
760 | + 74 
888 | + 8 
416 | + 36 
986 | + 15 
236 | + 87 
473 | — 29 

1,626 | + 64 
217 | + 15 
718 |+ 9 
448 | + 11 
832 | — 22 
514 | +887 

1,745 — 
E8l | +214 
276 — 

1.779 | 4188 
443 | + 36 


Total to date. 
£ £* 
48,481 | + 9,569 
50,791 | + 2,710 
40,959 | + 2,119 
40,492| — 291 
1, == 82 
2,637 | + 2,058 
88,279 | + 8,598 
181,706 | + 85,586 

48,881 — 
8,658 + 629 
5,848 | + 872 
6,965 + 462 
8,753| + 593 
1,977 | + 270 
1,986 | + 186 
3,927 — 172 
12,983 + 992 
1.896 + 215 
6,854 + 448 
8,708 | = 206 
2,630 | — 67 
4.002 | + 800 
12,421 — 

93,339 | +22,961 
4,451 | + 907 


Oo., Ltd.; g James & 


Miles 
open. 
| * 
5 == 
1 ES 
1 = 
7 == 
7 == 
95 == 
[A +1 
98 — 
6 = 
1 = 
10 |+: 
1 Fi 
64 |+8 
84 | — 
8 = 
288 — 
5 — 
21} -i 
54 — 
103 |4-8 
6 |-— 
103 |482 
B | — 
1 — 
8'58 | — 


* Compared with the corresponding period of 1908. 
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TRAFFIC RETURNS 


Я Week Receipts for | No. 
Locality. ending thé Week. c wks: Total to date. 
| £ £* £ £* 
Cork .. Ex ..|Mar. 8 856 | — 89 | 9 | 3,472 — 42 
Dover Вр aah. oq. B 161 | — 32| 9 1,531 | — 10б 
Dublin s. e| „ 4| 407 | —182 | 10 89,257, + 957 
East Ham ee ee »" 1 667 * 77 5 83,022 + R,655 
Glasgow „ 5 12.907 | +778 40 | 548,403 | € 54, 128 
Halifax (2 weeks). Feb.24 | 2,118 | — 29 | 47 62,295 | + 6,276 
Huddersfield Mar. 65 1.079 | + 34M| — — — 
Hull .. ва |o,» 5 | 1,954 | +263 | 49 98,588 | + 7,548 
Ilkeston ae T EP 2 120 — — — — 
Ipswich : Р ias? cU 272 —|— 4,445 — 
Isle of Thanet "ID M б 190 — 65 9 1,921 | — 196 
Leeds. ss .. a 8 | 4,628 | —108 | — | 261,446 715,403 
Liverpool ВА .. Feb. 27 | 9,203 | +484 | 9 85,318 | + 8,119 
London C. C. .. Mar. 5 | 9,189 |41224 | 484 | 477,589 | -- 88,195 
Manchester. | „ 5 10,422 [ 2380 — | 662,602 | + 285, 861 
Newcastle .. | „ 53.396 | +400 | — — — 
Portsmouth. e|», 5 1.285 | + 25 | — 83,200 | + 5,218 
Salford v Feb. 29 | 8,511 | +678 | — | 182,450! 4 60, 847 
Sheftield i ..| Mar. 6 | 83,939 | —168 | 193 | 222,536 + 15,671 
Southampton | ta. 8 7344 |— 64 — — — 
Southenu-on-Sea ..| „ 2 172 | — 13 | 48 14,798 | + 2,212 
| Sunderland .. . „ 6 | 1,017 | + 46 | 49 59,563 | + 9,791 
Tyneside  .. „| „„ 32 269 | + 36| 9 2,429 + 478 
Wolverhampton „ 6 354 — 57 — — — 
Cen. London Rly...| „ 5 7,248 | +270 | 10 70,865 | + 750 
City & 8. Lon. Rly. s» 6| 8285 | + 47 |10 82,176 | — 539 
Dublin—Lucan Riy.) „„ 6 77 — 5 10 857 T 66 
L' pool Overh'd Rly.] „ 6| 1,449 | — 45 | 10 15,148] ＋ 811 
Mersey Railway ..| „ 5 1, 359 [7347] 9 12,503 4 3,157 


by Messrs. :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 
; А Edward Till & Co.; ¢ Bolling & 


Shakspeare ; Lowe; j Walter H. Hindley and 
. M W. T. Glover & Co., Ltd.; в P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse Oo., Ltd, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


H,. THE MERSEY RAILWAY—MULTIPLE CONTROL. 


| Ву Н. L. KIBEER. 
(Abstract of Paper read at Manchester, March 1st, 1904.) 


Tun Mersey Railway Co. was iraugurated by Act of Parliament in 
the year 1866, the experimental heading begun in 1879, the perma- 
nent work started in 1881, and the road opened for traffic on June 
20th, 1886. The contract with the British Westinghouse Electric 
and Manufacturing Co., Ltd., for the complete electrification of the 
C road was signed on July 15th, 1901, and electric traction was inangu- 
rated on May 3rd, 1903. 

| Arrangements were made for an instantaneous and complete trans- 
| formation. The steam traffic was to cease with a certain day, and 
, electric traction, with a complete train service, to begin on the suc- 
' ceeding morning. 

On the night of May 2nd all the steam stock was rolled away. 
Daring the forenoon of May 3rd (Sunday) the ‘plant was operated 
for an inspection by the Mersey and Westinghouse officials, repre- 
sentatives of the various sub-contractors and members of the Press. 
After this inspection the service was thrown open to the public, 
and electric traction with a three-minute schedule accordingly 
inaugurated. 

_ This is the first example, on the part of a railway system, of an 
instantaneous change from steam operation to electric. 
^ The three-minute schedule thus inaugurated has been success- 


^^ fully maintained. This, in the light of the facts that 250 men are 


more or less directly concerned in the operation of these trains, and 
90 per cent. of these men are old steam employés, that these trains 
are operated in a tunnel, and that 750 trains per day pass through 
Hamilton Square Station, speaks well for the simplicity of electric 
кенд "à and the adaptability of the men that have come into contact 
wi 

[Che power station and electrical equipment were described in 
our issue of May 22nd, 1903.—Eps. ] 

The ventilation of the tunnel is now entirely satisfactory. The 
steam plants have been suppressed, and two 12 ft. and one 5 ft. 
motor-driven fans installed. However, the natural ventilation of 
the tunnel is such that the 5 ft. fan is seldom required, and the 
greater part of the work is done by one 12 ft. fan. 

The trains are operated on a three-minute schedule, which calls 

for nine trains in service and two standing by. 
+ The trains vary in size from two to five cars. In the three, four 
and five-car trains there are two motor-care, which are situated at 
the extremities. It was intended to run a three-minute schedule 
for rush hours only, but the railway company decided to maintain it 
during the whole traffic period. Accordingly, Mr. J. Shaw, resident 
engineer of the Mersey Railway, secured the necessary Board of 
Trade permission to add controlling gear to trailer platforms. 
This arrangement has advantages in the case of the Mersey. The 
three-minute schedule required 18 motor-cars out of 24, and trailer 
cars according to the traffic. As the traffic has two decided peaks per 
day, there is a considerable amount of building up and cutting 
down of trains. Consequently, the ability to uncouple a four-car 
train in the middle, and make two two-car trains of it during light 
traffic, admits of the three-minute schedule with fewer cars, 
diminishes the wear on the rolling-stock, and increases the time 
available for inspection. 

The driver's compartment is lined with Tg- in. asbestos slate. All 
cables have non-combustible insulation ; the motor leads are carried 
in iron tubing; the car bottom directly over the motors, rheostats 
and cables is lined with the same asbestos slate. In addition to the 
circuit-breaker in the driver's compartment, there is a fuse on each 
shoe beam. The power cables are confined exclusively to the 
motor-oers. The control line for the electro-pneumatic control 
circuits connecting the front and rear motor-cars, is independent of 
the power circuit, and gets ite current from a 14-volt storage 
battery. Allthe trains are provided with fire extingnishers. 

Electric traction is the natural solution for short hauls and dense 
traffic. The strong points of the system are cheap power and 
efficient application. In the case of the Mersey Railway, the coal 
handling arrangement, the feed-water system, and the storage battery 
are important elements in the production of cheap power. The 
efficient application of this power is secured (1) by the location 
of the power house at a point where the losses in conductors 
and the investment in cables are a minimum, (2) by the use of 
multiple-unit train control, which prevents extravagance in the use 
of power. 

The mecbanical conveyor and stoker handle 480 tons of coal 
per week. The time of 11 men is charged against this work. The 
operation and maintenance charges, including the ash handling, do 
not exceed £20 per week. It is estimated that if the mechanical 
work were done by hand, 20 mén would be required, and the corre- 
sponding charges would be £39, a little less than double the present 
cost. The effectiveness of the Roney stokers is also attested by the 
fact that there has not been a single smoke summons since the first 
few weeks of electrical working. 

The use of а surface condenser and a feed-water purifier enables 

the condensed steam to be returned to the boilere. The average 


electrical load on the station is 22,000 Kw.-hours per day. At 23 lbs. 


of water per kilowatt-hour, this means 506,000 lbs., or 50,600 gal. per 
day. Now, since the auxiliaries exbaust into the jet heater and the 

condensation in the 16U lbs. steam lines is returned to the boilers, 
the assumption can be made that about 9 per cent., or 4,600 gal. of 
make-up water is used per day. The cost of purifying is taken at 
ld. per 1,000 gal, and the cost of city water at 7d. The net 
result, therefore, is a saving of 46,000 gal. рег day at 6d. per 
1,000 gal, which means £420 per year. The discharge from the 
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neighbouring pumping station supplies tunnel water for condensation 


purposes. 

The combined use of the condensation, jet heater and economiser 
effects a saying in fuel. According to readings, taken a few days 
ago, the actual difference in temperature between the make-up 
water going into the hot-well and the feed water going into the 
boilers was 148° F. Now, as indicated above, the average electrical 
output of the station means 506,000 Ibs. of water per day. To this 
must be added 250,000 lbs. per day for the pumping station, making a 
total of 756,000 Ibs. of water evaporated every 24 hours. Since this 
water enters the boiler at a temperature 148° above the borough 
supply, it follows tkat 756,000 Iba. of water have been raised 148°, 
which means that 112,000,000 heat units have been added to the 
feed water by the condensation, jet heater and economiser. Allow- 
ing 12,000 B.T.U. per pound of coal and 66 per cent. for the all day 
efficiency of the boilers, then 7,800 heat unite of every pound of 
coal consumed get into the steam through the boiler. It is evident, 
therefore, that the 112,000,000 units absorbed from the condensa- 
tion, and the gases represent a saving of 14,360 lbs. or 6'4 tons of 
coal per day. Since the average шшр is 54 tong per day, 
the saving is practically 11:8 per cent. ith coal at 10s. per ton, 
this means that the saving would more than pay for the economiser 
in one year. 

The booster group consists of a 2,000-ampere reversible shunt 
booster, a compound-wound exciter, and a 150-H. . compound- 
wound driving motor. The booster armature is in series with 320 
celis of type R Chloride accumulator of 1,000 ampere-hours 
capacity at one hour rating, and capable of supporting 2,000 amperes 
momentary discharge. The battery (with its booster) operates in 
parallel with the main generators. 

During the greater part of the day, one dynamo and the battery 
are able to carry the load. The average week-day load is 25,000 
Kw.-hours per day, or an average of 1,280 Kw. for the 194 hours of 
actual service. This average load exceeds slightly the capacity of 
one generator. During the ordinary traffic the line load varies 
rapidly, and may pase from zero to 3,500 amperes in the space of a 
few seconds, owever, the action of the reversible booster is such 
that the battery discharges into the line during the peaks, and is 
charged when the line load is light. The result is that the load on the 
engine is fairly uniform, aod is slightly less than full load. This, 
of course, is an economical running condition. During the heavy 
traffic the line load ranges from zero to 5,000 amperes. A second 
generator is used during these periods. The action of the booster 
is such as to keep both machines working fairly uniformly at about 
two-thirds of their capacity. (In addition to the charging the 
batteries get when two main generators are ranning, they also get a 
complete charging once a week after traffic hours.) 

The above-mentioned features are common to many power 
stations, and consequently, from an engineering standpoint, are 
secondary in interest to the most striking electrical feature of the 
system—the multiple unit train control. 

There are several distinct types of auxiliary control, but the 
fundamental idea is the same in each, i.c, independent motor-car 
unite and centralised control. 

On the Mersey Railway the electro-pneumatic drum type is 
used. It is especially suited to the conditions, for, while the 
service is severe, due to steep grader, high average speed, and heavy 
trains (a loaded five-car train weighs 135 tons), the maximum 
current taken by апу one motor-car does not exceed the capacity of 
a drum type of controller that can bə easily installed in the driver's 
compartment—a location convenient for inspection. Air brakes 
being used, the storage reservoir for the brakes furnishes the 
necessary air supply. A 14 volt storage battery current is used 
on the auxiliaries, consequently the electro-magnets and multiple 
control switches are simple and robust, and the fire hazard has 
been eliminated from this part of the apparatus. No bus lines 
run through the train, so that the recent Board of Trade ruling on 
this point for underground trains was anticipated. 

A limit switch locks the operating oy linder of the controller when 
the starting current becomes excessive. Its coil is connected in 
shunt across the fleld of one motor; acoordingly, when the motor 
current exceeds a certain amount, the drop across the motor fields 
is sufficient to send a working current through the limit coil, 
As soon as the motor current falls to the required limit, the 
Switch opens. | ! 

On а line where the distances between stations are short, the 
train intervals brief, the trains heavy, and grades numerous, the 
starting current can easily become the determining feature of the 
station load. Rapid acceleration, of course, is indispensable, but 
without some such restraining device as the limit switch, the 
starting current can be pushed to such an extreme as to waste 
power, and subject the motors to damaging overloads. 

The main controller and circuit breaker are standard apparatus 
that have long since been perfected. The auxiliaries constitute the 
novelty, and at the same time they represent the final development 
of one type of control. As it now stands, it is simple, safe, auto- 
matic, and complete, and has been summed up as "doing its own 
thinking." 

Brief reference will here be made to a later system of electro- 
pneumatic control, a type in which the revolving drum has been 
replaced by a group of cirguit-breaking switches. This later type, 
known ав the Westinghouse turret system, is not only adapted to 
the work done by the electro-pneumatic drum ty pe, but is especially 
suited on account of its lightness and compactaess to heavy work— 
work which would call for a drum controller of such a weight as to 
prohibit its being mounted on a passenger car. The turret con- 
struction is peculiarly adapted to magnetic blow-out, and therefore 
its arc-breaking capacity is enormous. Та a test of this apparatus 
three 1,500-K w. rotaries were short circuited through one of these 
controllers, and the resulting current of 18,000 amperes successfully 
and repeatedly broken by it. It can be mounted either in the 
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' 
driver's compartment or under the car, but its construction well 
adapts it tothe under-car mounting. 
Tbe cürrent breaking switches grouped radially are closed by air 
рн working against powerful springs. The cylinders are drilled 
the common air reservoir ring casting. 

_ There is the same absence of fire basard in the avxiliary gear that 
there is in the Mersey typo, as 14-volt storage battery current is 
used to work the electro-magnets that control the valves. The 
saf-ty and interlocking features are retained, and the main circuit 
breakers can be thruwn from any master controller in the train. 


RESULTS. 


It is now practically ten months since electric traction was 
inavgurated, May 3rd, 1903, consequently sufficient time has elapsed 


o get a fair idea as to how the results of operation correspond with 
^ the original engineering estimates. ' 


First as to ventilation. Under steam conditions the av 


1 v 9 cost per half-year exceeded £2,400; with electric traction it falls 
J 


below £200 for a corresponding period, which is well within the 
eatimated figure. 

As to the schedule speed, the rate was 15 miles per hour for the 
steam trains, and electric traction was laid out on the basis of 20 
miles per hour, which is attained. 

With the steam locomotives the train mileage was less than 6,000 
[ет week. During the last quarter of 1903 the electric trains 

ked but 40 miles оп ап average of 15,000 miles per week. At this 
rate the total mileage for the year will considerably exceed the 
original estimate. 

Concerning the coal consumption, it was estimated that the 
average would not exceed 4 lbs. per xw.-hcur at the switcbboard. 
The average for the last quarter of 1903 and the first six weeks of 
this year is under 4 lbs. 

The consumption of energy for a loaded three-car train was esti- 
mated not to exceed 9'25 xw.-hovrs per train-mile. For the last 
quarter of 1903 the actual figure was less than 9. 

As regards the cost of operation per train-mile, it was estimated 


that the power house expenses, the cost of power for operating and 


„ „ lighting trains, the maintenance of electrical equipments, cars and 


— 


rts 


rr 
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collector rails would not exceed 6 75d. per train-mile for an average 

train, 230 ft. long, and weighing 105 tons, including шоб ге. The 
figure for the last quarter of 1903 falls below this estimate. The 
corresponding cost per steam train, 200 ft. long and weighing 77 
tons, exclusive of locomotive, but working at a schedule epeed of 
15 miles per hour instead of 20, exceeded 11d. per train-mile. It 
(took an 80-ton locomotive to baul the 77-ton steam train. 

The total power station cost, made up of maintenance and opera- 
tion (coal, water, oil, wa-te, sundries, labour), did not exceed 35d. 
per кү -hour during the last quarter of 1903. 

From this it appears that the results of operation practically 
agree with the original engineering estimates. 


Discussion. 


Mr. Pearce stated that the Central London Railway Co. origin- 
ally propelled their trains with gearless locomotives having motors 
of 450 н.р. оп each axle. The road bed was of solid concrete, the 
vibration consequently being taken up by the locomotives, which 
very often came to grief. Geared locomotives, he stated, give 
much better results, and the old gearless locomotives are now 
dispensed with. The multiple-unit system was cf great advantage. 

Dr. Bowman said that the load diagrams showed the great value 
of accumulators where the load was of a varying nature. It had 
been said that accumulators were going out, but he thought they had 
come to stay. 

Mr. J. Suaw (resident engineer to the line) in some remarks on 
the actual working, stated that a great saving had accrued from 
ventilation alone, the cost under steam traction being £6,000 per 
annum, while, under electric traction, the cost wor 14 not exceed 
£200. Tne receipts, which were originally about £1,000 per werk. 
had now increased to between £1,300 and £1,350. Now tbat the 
public bad gained confidence in the service, he anticipated a still 
further increa-e. 

Messers. Моовв and ScHOEPF also sp: ke. 

A hearty vote of thanks was accorocd to the author. 


ENERGY DISTRIBUTION TO SUB-STATIONS. 
By C. A. 8мттн. 
Discussion AT BIRMINGHAM, JANUARY 27тн, 1904. 


Tux chairman, Mr. J. C. Улорвет, in thanking Mr. Smith for his 
extremely aile paper, said that when the Birmingbam Corporation 
took over the electric supply in 19 0, and even prior to that, it 
seemed to him that there was а саве, if it were posible to obtain 
satisfactory gas ет gines, for а common greund of working. In а 
town like Birmingham the gas department's premises occupied huge 
areas; they were located in districts where people were already 
accustomed to nuisance, noise and the general mess attending large 
gas sorks, and therefore it would seem almost an ideal place to put 
down machinery cr to utilise sume portion of the land for electric 
distribution if such were practicable. Не thought even to-day the 
question was whether а gas engine of suffi-ien!ly large size was 
obtainab!a or was going to be obtainable. In bis coste, Mr. Smith 
bad assumed в mewhat low figures, he thought, both in tne capital 
cha'ge and the cost per unit. The number of units assumed by Mr. 
Bmith as possible f r a town of the size «f Birmingham was ex- 
ceedingly large. Glasgow at the present moment was reported to 
be using only 14 million units for tramway purposes, and the total 


in Liverpool for both lighting and tramways was not more than 24 
million units. i 

Prof. THRELFALL said that as far as the estimate of the gas 
making went, none of them yet had any experience of anything like 
a 20,000- н.р. station, and these estimates at best were only a sort of 
pious hope as to what might be accomplished under such conditions. 
Mr. Humpbrey gave a series of figures based on coal of a certain 
calorific value, which would yield 80 to 90 per cent. of sulpbate of 
ammonia рет (оп. He was afraid Mr Smith was taking the coal 
which the Birmingham Canal Co, could deliver at Smethwick, as 
comparing with Mr. Humphrey's coalcosting say, 5s., and it во that 
vitiated the whole thing. Tnose who had had to work with pro- 
ducers unfortunately knew well that the quantity and quality of the 
gas fell off amazingly as the quality of the fuel diminished. He 
had known coa] companies able to produce а kind of coal which was 
poorer than the Mond producer could burn. The cost of the Mond 
producer was extremely high, and it was not economically possible 
to burn any sort of rubbish. Again, if the coal were poor, it gave 
rise to great irregularity in the burning ; holes were blown through, 
and the ammonia lost. Mr. Smith bad taken the figure of 70 cb. ft. 
of gas per B H.P. for gas engines. Не was afraid that was another 
pious hope. On а trial they would get those figures, but they would 
not get anything like them on continuous running. If they left the 
engine alone for an hour, and a little grit got into one of the valves, 
they might often get well over 100 for au engine tbat ought only 
to be taking 70.. He had not been able to agree with Mr. Smith's 
conclusions, but he thoróughly appreciated the ability and care 
shown in the paper. 

Mr. Снлттоск (City electrical engineer) agreed with the author 
that gas engines were certainly not any good for driving slteroators. 
They did not run steadily enough, and he thought it would be a 
considerable time before they would be made to do so. Mr. Smith 
mentioned the variation of 1 in 120 which could be obtained in 
the large engine he described with a fly-wheel of 40 tons in weight. 
He should not be inclined to adopt а greater variation than 1 in 200, 
and he knew as little as 1 in 300 could be easily obtained on the 
steam ergine. He also thought that gas engines of large power 
were haraly suitable for direct current working when there were 
several machines running in parallel together on one circuit, as, 
owing to the danger of back-firing, there was a liability to throw the 
load (ff one engine momentarily and overload the other on the 
circuit, which mighf have very serious resulte, Ав he had been 
working for some time at the calculations as to the load that might 
be expected in tbe city of Birmingham, it might be of interest to 
give bis estimates alongside those of Mr. Smith. In his opinion the 
gupply of 500 cars mentioned under the heading of traction was too 
high. Probably 150 cars would be nearer the mark, consider- 
ing that the outlying districts would be supplied from 
independent stations, That meant that the average load on 
the traction supply would be about 3,600 Ew., instead 
of 5,000 xw., as estimated. Under the heading of lighting, 
be thought the estimate was a low one. They already 
had connected to their mains 172,000 lamps, and there was 
a very large area of the city that was not supplied. As regarded 
motor load, he thought 8,000 kw. was about correct. Turning to 
Mr. Smith’s comparison of the two schemes, Mr. Chattock gave 


calculations in elaboration of his contention that Mr. Smith's 


estimates were too low, the result he arrived at being that the total 
cost would be 7681. per unit sold at sub-station switchboard. This 
figure was а good one, he admitted, but in his opinion it could be 
approached, if not equalled, by well designed steam generating 
plant. With Mr. Earle's estimate of £8 4s. per Kw. for steam 
engines, generators and exciters for а 30,000-1 н.р. plant, it was 
interesting to compare estimates which he (Mr. Chattock) had 
recently got out for Birmingham, which amounted to £8 18s. 
т Kw. 
Pur. TAYLOB said the firet thing that struck one about this gas 
supply system was its irflexibility. Mr. Smith had estimated a 
main of 1] ft. diameter, and that was for only one sub-station. 
There were five sub-etations 1n the scheme proposed ; coneequently 
they bad to consider emanating from the central generating station 
five such mains, each of 14 ft. diameter, or else a huge main of that 
equivalent. In connection with a echeme of compressed air in 
Birmingbam some years ago, where steel-riveted pipes were laid, 
45 per cent. of the air es.aped by leakage uncer a pressure of 5 
at mo- p eres. It would be interesting to know what was going to 
bappeu as the reeult of the rataration of the soil with gas leaking 
on а corresponding scale. He also saw technical difficulties in 
riveting the pipes with the amount of space allowed by Mr. Smith. 
He thought tne nuisance attaching to the sub stations was not to be 
neglected, and they had to consider tbe widely varying require- 
ments tbat would be made on sub-stations, those in the central 


situations being the very ones wbich would have to be on tho.larger . 


scale The electric sub-stations were undoubtedly much better, and 
according to calculations which һе bad made the final costs were 
0 39d. for the electric, and 0°42d. for tne gas. 

Mr. Housman said that оре point which was seldom properly 
reckoned with in large schemes of this sort was tne possibility of 
economical production of electricity by large works on their own 
Account. For example, іп a works with a total plant «f 800 gw, 
bavi: g à load factor during the day of about 40 per cent., and & 
total load factor of between 15 and 20 per cent., the total works 
cost came out at about 0 45d. per unit. The cost during one day 
alone was only about 0'3id. That was without calculating interest 
apd depreciation. As to tbe leakage from the 0i-tributing pipes 
which had been referred to, he understood it was due to the 
employ ment of lead for makivg the joints in the pipes Owing to 
tbe beat of the compressed air, the pipes shrunk away at the joints. 

Mr. BELL (of the B itih Westinghouse Co), dealing with the 
coal consumption, said at Waltbametoa, where they had а Dowson 
producer, the consumption compared very favoarably with other 


Vol 54. No. 1,372, Manon 11, 1904] 


THE ELECTRICAL REVIEW. 


489 


r 


R 


stations in the same neighbourhood, and of similar output. At 
Walthamstow they were burning anthracite coal for which they bad 
to pay a high price. He did not think that in the figuré -06244. 
Mr. Smith had under-estimated the actual results of soch а big 
plant as this. As to running in parallel, of course very little had been 
done in that direction. At the only station of which be could 
speak, the arrangement did not operate particularly well. Still he 
bad spen some vertically-driven steam plants which had run 
equally badly. It depended very much, he thought, on the man 
who was running the alternators. 

Mr. Groves said Mr. Smith had provided for the duplication of 
his cables but not of hie pipe lines. It was an open question 
whether the pipe line should not be duplicated to put it on all-fours 
with a high pressure cable. The pipe line might break down owing 
to subsidence or earthquake, and it would not be safe to bave only 
one line. Of course, if a fault occurred ina high-tension cable, it 
generally rendered it entirely inoperative, whereas a leakage ona 
gas main would not have that effect; but a fault in а cable was not 
difficult to locate, while the location of a leakage in a badly damaged 
pipe line would be a very ‘dangerous matter. Again, the same 
catastrophe that causes the breakage of one pipe line, would pro- 
bably have a similar effect npon another pipe alongside it, therefore 
the question arose whether it would not be better to provide 
alternative routes for the duplicate pipes. The effect of a sub- 
sidence on a steel pipe might be very much more serious than its 
effect upon an electric cable. 

Mr. TAYLOB said they knew how liable to leakage was an ordinary 


gas main; in this case the pressure would be a hundred times as 


great. 

Mr. Jones (of Leamington) thought a pofficiently strong pipe 
could be put down at such a depth as to be practically firm. The 
Jarge sub-station necessary in the centre of the town would simply 
take the place of a large steam generating station. He thought Mr. 
Smith had been rather optimistic in regard to the load factor he 
Had taken. If the load factor was taken too high—and it would 
certainly be & good many years before it reached the figure given— 
then the costs per unit were vitiated. Even if such a scheme were 
carried out, it would be many years before electricity could be sold 
at 1d. per unit, except at а loss. It seemed to him that one or two 
large stations supplied from a pipe line, instead of so many as five, 
might be a more practicable and easy mode of electric distribution. 
He did not see why the gas should not be used for the whole of the 
heating of the city, and why the use of coal should not be absolutely 
prohibited, thus making the city absolutely smokeless. ; 

Mr. Вмітн then replied on the debate. He said the figures 
quoted in connection with the city of Birmingham were introduced 
simply to give the paper a little local colour, and did not affect the 
main issue in the least. He assumed when he estimated the load 
that there would be a selling price of something under 1d. per 
unit; with that conceded he did not think the figure was unduly 
optimistic. With regard to the application of Mr. Humphrey's 
figures to the Smethwick coal, he might say that when he applied 
to the Birmingham Canal Co., he told them exactly what he wanted 
the coal for, and they told him it was perfectly possible to supply 
it as he had stated. But the question of fuel did not really affect 
the main issue whether gas transmission was cheaper than electrical 
transmission. Prof. Threlfall alleged that makers would guarantee 
almost anything on a gas engine, and that sometimes the results 
were not up to guarantee; but that was perfectly true of 
steam engines, too, from what he had seen of them. He 
maintained that if they could supply the unit at a low price, the 
load factor would probably come out agood deal higher than he had 
calculated. Details on which his reckoning of cost had been 
criticised were common to both schemes, and therefore the com- 
parison remained the same. Mr. Taylor painted an awful picture 
of the enormities of the gas mains. He had got out the figures for 
the five stations in order to afford a comparison with the five 
electrical stations, but he thought that, if one big main were put 
down in communication with small branches, it would reduce the 
cost very much. He did not think there would be the trouble 
which Mr. Taylor apprehended from tbe inflexibility of the system. 
With regard to the question of leakage, Mr. Taylor must remember 
that the compressed air scheme was 10 to 12 years old; engineering 
had advanced since then, and it was possible to make far better 
joints now. There might be a little leakage, but he did not think 
it would be anything like 10 per cent. The joints of hydraulic 
mains were made to withstand very much greater pressure than that 
proposed in the paper, and it was pedantic to assert that it would 
be impossible to make a proper joint for a gas main which would 
be absolutely tight. At the present moment it had been 


decided to transmit coal gas at five atmospheres for long: 


distances, it being found to be more economical to do 
so- than to generate separately in small towns. That 
economy would hold to a greater degree where ammonia re- 
covery was possible. As for the gigantic size and inflexibility of 
the pipe lines, the supply of London with coal-gas meant mains 
ever so much bigger than the ones he had proposed. These London 
mains were not duplicated (to his knowledge), and they did not 
cause constant opening up and relaying of the streets. He did not 
quite see how duplicating the main would remedy the evils caused by 
earthquakes! The subsidence of the ground in the City area would 
equally damage water and the present gas mains, but he had never 
heard of it yet happening. There was no denying the fact that the 
gas engine sub-stations would be a great nuisance, but so were many 
of the electrical works now running He had not included the proba- 
bility of there being a large demand for heating, because although he 
was aware that this would bring the load factor of the gas main ap 
to 40 per cent., his critics would tell him that his figures were 
visionary. Ifthe gas main were used for gas engine sub-stations, 
the greater glory of a amoke-freed city would follow. He wished 
that the figures had been attacked more, and opinions offered as 


to whether any steam station could compete with either of the 
schemes. 


A hearty vote of thanks was accorded to Mr. Smith for his paper, 
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.A NEW METHOD OF DETECTING ELEC- 


f 


TRICAL OSCILLATIONS. 


By J. A. EWING, LL.D., F.R.S., anD L. H. WALTER, М.А. 
(Abstract of Paper read before the Royal Society, February 11th, 1904. 


Тнк magnetic detector of Rutherford,” though now well known, 
appears to bave created little interest until attention was directed 
to the subject by Marconi’s adaptation of the method to his 
telephonic detector. Marconi’s apparatus employs the change of 
hysteresis which is produced in iron by the influence of electric 
oscillations, when these ате caused to pass through a coil 
surrounding the iron, the change being made manifest by means 
of а telephone. In his view, the electric oscillations act by reducing 
the hyateresis. f 

It occurred to us to exhibit the alteration in hysteresis by apply- 
ing the principle which is used in an instrument invented some 
years ago by one of us for the mechanical measurement of 
hysteresis. 7 

With this expectation, an experimental apparatus was arrapged. 

The first experiments resulted in a very small deflection from the 
position due to normal hysteresis, indicating, as was expected, a 
decrease of hysteresis when the oscillations arrived. 

Various other forms were also tried with indifferent resulte, when 
it occurred to us that there would be advantages in passing the 
oscillations through the magnetic material itself, making it of 
megnetic wire. On passing oscillations through this winding, a 
remarkable and unexpected result was obtained. The change of 
deflection was much more marked than in the former experimente, 
aud was in the opposite sense, indicating an increase of hysteresis 
while oscillations were present. 

Owing to these encouraging resulte, it was decided to continue 
the experiments in this direction, abandoning the older form, in 
which a decrease of hysteresis was dealt with. І 

It was soon noticed that а non-inductive winding gave by far the 
best resulta. | . 

In the instrument an electro-magnet is made to revolve by an 


'electro-motor, the best speed being about five to eight revolutions 


per second. А structure is built up, external to the magnet, to 
support the vessel containing the pivoted bobbin and its centring 
arrangements. The bobbin itself is made of bone, and is about 
2 in. long. It is provided with a steel spindle at each end bearing 
іп a jewel hole. The winding, which is, as far ав possible, non- 
indactive, consists of about 500 turns of No. 46-gauge hard-drawn 
steel wire, insulated with silk. Readings are taken by means of a 
spot of light, as with speaking mirror galvanometers, but а siphon- 
recording attachment has been fitted, and any form of contact for 
working a relay could be employed. 

The detector gives quantitative readings, and a variable shunt is 
provided, by which the deflection can be regulated. 

For the purpose of wireless telegraphy, the instrument has the 
advantage of giving metrical effects. The benefit of this in facili- 
tating tuning, and in other respecte, need not be insisted upon. 

From the physical point of view, the augmentation of bysteresis 
is interesting and unlooked for. It is probably to be ascribed to 
this, that the oscillatory circular magnetisation facilitates the longi- 
tudinal magnetising process, enabling the steel to take up a much 
larger magnetisation at each reversal than it would otherwise take, 
and thus indirectly augmenting the hysteresis to such an extent that 
the direct influence of the oscillations in reducing it is overpowered. 
The net result appears to be dependent on two antagonistic 
influences, and, in fine steel wire, under the conditions of the experi- 
mente, the influence making for increased hysteresis, as a result of 
the increased range of magnetic induction, is much the more 
powerful. 


THE COMPARATIVE BEHAVIOUR OF 
FLOATING AND BOOSTER-CONTROLLED 
BATTERIES ON FLUCTUATING LOADS. 


Тни following is a summary of a paper recently read before the 
American Inetitute of Electrical Engineers, New York, by Lamar 
Lyndon. The author describes five methods of installing а battery 
at points distant from the generating station, in order to efficiently 
equalise the load on an electrically-operated railway :— 


Case I.—FLoaTING BATTERY IN STATION. 


Consider the case of a fluctuating load. The minimum current 
is 2€0, maximum 1,000, and average 600 amperes. Such a load 
coming directly on: the generating equipment must result in low 
efficiency and high fuel consumption per horre-power-hour ; and will 


* Phil. Trans., A, Vol. 189, p. 1, 1897. 
T Roy. Soc. Proc., Vol. 70, pp. 341—344, 1902. 
t Journal Inst. Electrical Engineers, Vol. 24, pp. 308—430, 1895. 
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require generators with large overload capacity and heavy engines 
to withstand the strains imposed. These represent the actual 
readings made on an operating electric railway ; the load is carried 
over a two-mile feeder, and the minimum feeding voltage is to be 
350. The summation curve of the system may be found from the 
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Fic. 1.—Summation CURVES, TBEORETICAL САВИ. 


characteristic curves of the generator and battery. Fig. 1 shows 
the summation curve for a theoretical case in which the characteristic 
curves of the generator and battery are straight lines. It gives the 
station voltage at any outpnt to the external circuit; points on the 
summation curve were located, which gave line current as the 
abeciseso and station voltage ав the ordinates. When tbe generator 
characteristic is a curve, we get a summation curve, as shown in 
fig. 2. This introduces complications. If the battery characteristic 
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intersects that of the generator at the point of normal load— 600 
amperes—as indicated by the dotted line, the discharge on heavy 
loads will be greater than in the previous case, and at light loads 
the battery-charging current is less than in tbe previous case. 

In any battery used for regulation,it is necessary that the input 
approximately equal the output, otherwise the state of battery 
charge is changed and the efficiency of the regulation decreased. 

The conditions are obviously less advantageous in the actual 
case than in the theoretical case first discussed, and in 
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Fic. 9.—CHABACTERISTIC CURVES, GENERATOR OVER- 
COMPOUNDED. 


either case are worse than they would be with an over- 
compounded generator iu the power station working without 
a battery. The mere reduction of mechanical strains and fuel-con- 
sumption are of little avail if fluctuations of supply cannot be met. 
In fig. 3 are plotted the characteristic of ап over-compounded 
generator, the line characteristic with resistance 0 18 ohm, and a 
combination of these showing the total characteristic for the 
feeding-point. 
Case 11.—ЕЁголтха BATTERY Out on THE LINE. 
Consider now the case of a floating battery located at the feed 


point—two miles away from the station: Assume an over-com- 
pounded generator of 520 volte at no load, and 580 volte at full load 


of 80) amperes, and assume further that the battery will discharge 
200 amperes at maximum load of J,000 amperes, giving 800 amperes 
as the maximum transmitted over the line. If the minimum 
voltage allowable be 350 volta, the author calculates on 25 per 
cent. leas copper than that required in the case of the compound- 
wound generator working alone. 
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Fig. 4.— CHABACTERISTIOS, INCLUDING 600-aMP.-HOUR ВАТТЕВҮ. 


Fig. 4 shows the generator characteristic, the line characteristic, 
the combined characteristic, and the characteristic of a 600 ampere- 
hour, 392-volt battery. This shows that when the maximum load 
of 1,000 amperes comes on the system the generator supplies 700 
amperes, the battery 300, and the voltage is 371. 

In fig. 5 are shown the summation curves of fig. 4, giving the 
voltage at the feeder-point for any current to the line. The only 
objectionablo feature in this system is that the charging current at 
no load would be far in excess of the permissible rate. 

The location of а floating battery at the feeding-point not only 
performs all the functions of equalisation, but the copper and size 
of generator are so much decreased that the saving will be greater 
than the coat of the battery, and the firat cost of the system is less 
than in the case of a generator without the battery auxiliary. 
Furthermore, the battery voltage at the feeding point, on average 
load, is 392, as against 550 in the case of the battery located at the 
powerstation, and 28 per cent. less battery can be used in the first case. 
This also changes the inclination of the battery characteristic, the 
voltage increase or decrease in a given time being lower, the 
smaller the number of cells in series. 
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The results of locating a battery on the line as compared with the 
use of а generator only are as follows:—More constant load on 
generator; copper cost reduced; voltage variation less, and with 
less copper minimum voltage is increased ; full capacity of battery 
utilised. 

In the operation of batteries in conjunction with booster anxili- 
aries, two types of regulating boosters are described :—One in which 
slight changes in line voltage cause changes in field excitation to 
produce charge or discharge; in the other the field excitation is 
varied by cbanges in external load. 

: With the first booster arrangement, at normal load, the battery 
is psssive, the series field unexcited and booster voltage zero. 
With increasing load, the line voltage drops, and the battery in 
discharging energises the booster series field, inducing an E.M.F. 
to assist the battery E. M. F., the amount added equalling the drop 
due to discharge, and ranging directly in proportion to the latter. 
Conversely on & decreasing load, the line voltage rises, and the 
battery begins to charge; in this case the incoming charge reverses 
the field (compared with the last case), and the booster E.M.F. 
assists in charging the battery. The rise in both booster and battery 
voltages increases proportionately to the current, and the rise in 
battery E.M.F. is compensated .for, the arrangement tending to 
maintain constaut voltage and load. 

Obviously the booster is operative only on systems having a 
falling characteristic with load increase—that ie, with a shunt 
generator and battery. 

In the second type of booster, at normal load the excitation of 
the series field, which is in the external circuit, is exactly equal to 
that of the shunt fleld. These, being oppositely wound, neutralise, 
and the booster voltage is zero. If the external load be increased, 
the series field overpowers the shunt field, and there results а 
booster E. M. F. proportional to tbe increase in external load and in 
a direction to cause the battery to discharge. Should the load 
decrease, the shunt field produces an E.M.F. in the booster 
armature to cause a charging current to flow into the battery. "This 
booster can be used either with shunt or compound-wound 


machines, 
(To be concluded.) 


—— ———————'ÀJí—na— /A&—— m —— 


Vol. 54. No. 1,972, Manon 11, 1904.] 


THE ELECTRICAL REVIEW. 


441 


— . 2KÄAł⁊7?W032—K—ßk—.—— q: ðĩ?ꝝtðt ẽᷓr&R —.:.wy ——ũ— — —t— — 


THROUGH BOOKING AND. 
CONVEYANCE OF PASSENGERS, PARCELS 
AND MERCHANDISE ON 
TRAMWAYS AND LIGHT RAILWAYS. 


By T. UPTON, ` 
Goods Traffic Manager to the South Lancashire Tramways Oo., &. 


WirH the linking up of the various tramway and light 
railway systems in different parts of the country, the question 
of through booking and conveyance of passengers, parcels 
and heavy merchandise becomes one of ever-increasing 
importance. The necessity for through bookings and con- 
veyance has long since been recognised in respect to our 
railway systems, and is without doubt a self-evident pro- 
position in respect to tramways and light railways. 

Up to the present this question has only been dealt with 
in actual practice to a very limited extent, owing principally, 
no doubt, to the stand taken by authorities and others 
owning tramways and light railway undertakings, in not 
granting the necessary facilities, although physical con- 
nections already exist, or could be made at very slight cost, 
for its wide expansion over extensive areas, and in those 
instances where the through running of cars is in operation, it 
is impossible for passengers to book through from the 
starting to finishing point, although travelling in the same 
car the whole journey. 

Moreover, it does not seem proper that passengers travelling 
on what are put forward as, and worked in connection as, 
through routes, should in all cases be compelled to change cars 
at the various boundaries—although, of course, admitting 
that all cars would not necessarily run through, others 
most certainly should do so—or to use more than one car 
on any one tramway system, forming part of a recognised 
through route on the direct line, neither should it be necessary 
for passengers to pay a distinct fare on each separate 
companies’ section of their through journey, as is the case at 
the present time. There is no doubt this system of work- 
ing is not by any means conducive to the building up of 
through traffic, as the public naturally resent so many 
changes and payments of fares, on what might be termed, 
at any rate, only a short journey of a few miles. 

Still more unsatisfactory arrangements exist in regard to 
the conveyance of small parcela and heavy merchandise, and 
without doubt, while facilities for the carrying of such traffic 
is withheld, and the drawbacks of non-through booking and 
conveyance exist, tramways and light railways can never 
attain to their proper position as general carriers for the 
development of industries and inter-communication, but 
must retain their parochial distinctiveness, which appears to 
be the only aim and extent of usefulness in those instances 
of construction at less than the standard gauge of 4 ft. 84 in. 
in districts where this standard generally obtains. 

In the case of through bookings and conveyance of 
passengers, parcels, апа heavy merchandise on railways, the 
amounts due to the respective companies are, generally 
speaking, proportioned out by the railway clearing house, but 
this does not apply to many cases, in which the amounts due 
from through rates are proportioned out between the 
companies themselves, by what is known as private 
settlement.” | 

It might not be out of place here to mention that the pro- 
portions are not worked out on the strict basis of mileage 
alone, for in numerous instances railway companies, on 
account of some special feature and heavy cost of construction 
of certain portions of their system, are allowed “ extra over 
‘and above what would be the case if strict mileage rates were 
charged. This extra charge is included in the rate, and such 
rate ч increased by that amount above what it would other- 
wise be. 

It would be idle to anticipate that tramway or light railway 
through bookings and conveyance, as in the case of railways 
with the interchange of numerous kinds and distinctive 
owners of rolling stock at specified junctions, mileage and 
demurrage charges on specially constructed and ordinary 
vehicles, besides a host of other matters, would attain to such 
proportions as to warrant the formation of a clearing scheme, 
with its attendant expenses for up-keep of offices, clerical 
staffs, checkers at junctions, inspectors and other cumbrous 


machinery, and without doubt “ private settlements ” between 
the systems concerned, could be made to meet all require- 
mente, while the labour and cost incidental thereto would be 
very small indeed. | 

In the majority of casea, во far as passenger traffic is con- 
cerned, it could be done by the present staff, an alteration in 
the style of the books in operation being practically all that 
is necessary, together with fixed tables of proportions due to 
each section on each particular class of through ticket. 

'This system would apply in a limited degree to parcels and 
heavy mechandise, but seeing that terminal charges would 
have to be dealt with in both cases, and tonnage rates in 
respect to heavy merchandise, I will deal with these separately 
at a later stage. | 

The passenger traffic on the present tramway and light 
railway systems is almoet, without exception, purely local, 
and little or nothing is done to develop through ordinary— 
to say nothing of through excursion— traffic, although it is 
certain that numbers of people would be glad to avail them- 
selves of the tramways if they had the opportunity of so 
doing, notwithstanding that the speed at which tramcars 
travel is small as compared with the speed attained in railway 
transit. 
` This latter traffic is а source of much revenue to railway 
companies, and could be made so in many cases with a little 
energy and facilities for through bookings to tramway and 
light railway companies, running as they do from populous 
towns and manufacturing districts into suburban and rural 
igne guch as the tripper and picnic parties would welcome, 

ereby being the means of opening up many places with 
subseq dent increased ordinary traffic on the lines affected. 

In the case of through booked passenger traffic, I 
would suggest that both single and return tickets be issued, 
the former available to travel only by the car on which 
issued, if going through to destination, but under any cir- 
cumstances up to the point of interchange, whilst in regard 
to * return tickets this rule should also be enforced on the 
outward journey, the return journey to be completed by any 
car on the ваше route or routes within а specified period 
from the date of issue, say, eight days. 

In this connection, of course, arises at once the question 
as to how to know that the return journey is being oom- 
pleted within the time specified ; but this difficulty could, 
I think, be very easily got over, provided, and as I would 
suggest, an alterable number and date punch were issued to 
conductors, in place of the present bell punch, and that 
ticket inspectors were also supplied with uippers carrying 
a letter and date, in order that it could be seen by whom 
and on what date the ticket was checked and cancelled, if 
considered necessary to have а double check. 

At any rate, distinctive nippers for obvious reasons should 
be supplied to all inspectors at interchange boundaries, 
where they should examine and cancel all tickets of persons 
journeying through on the cars — persons joining the cars at 
alater stage would get their tickets cancelled & second time 
by the conductor on whose gystem they were travelling 
within the section on which they boarded the car. By these 
means I think it is clear that date punches which could only 
be altered by the ticket issuing department would reduce 
fraud to a minimum. 

It does not follow that because through tickets are 
issued, the amount charged therefor should be less than the 
sum of the locals, but on return tickets it would without 
doubt be more conducive to business to make some small 
reduction, вау, to а single fare and one-half of a single fare 
for the double journey, each company or system bearing ite 
proportion of the loss of one-half of the through single fare. 

In the case of excursion traffic, in which “return” 
tickets only are issued, the rates might be for the double 
journey the ordinary single fare plus one-third of the single 
fare, for quantities of 80 passengers and not exceeding 50; 
and for 50 to 100 passengers, an ordinary single fare plus 
one-quarter of such fare for the double journey, with, 
perhaps, а further slight reduction for larger parties, the 
difference between the full ordinary апа excursion fares to 
be divided in proportion to the full ordinary farea between 
the systems concerned. 

I think it advisable to collect as many tickets as pos- 
sible, as, in making up the “settlement,” it is, of course, 
a good check if the tickets have been collected, and are at 
hand; but, knowing that this could not always be relied 
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upon, and that it would be practically impossible for the 
conductors to collect all tickets on persons leaving the cars, 
it becomes a necessity to again copy the railway system, 
namely, that of the issuing company rendering an agreed 
upon form of statement at stated periods—say, montbly— 
to the other companies coneerned, probably in the form of 
abstracts, showing daily the commencing and closing 
numbers of tickets iseued, together with the total number 
of each kind or class of ticket issued, the amount received 
therefrom, and the amount due to each company or system. 
On receipt of such statements, totalled and signed, the 
receiving company would check and sign their propor- 
tion, entering the amount on a voucher, which should be 
duly certified by the responsible persons of each under- 
taking, and settlement made in the usual way. | 
It would not necessarily entail the making out of 
separate monthly statements for each undertaking ; they 
might be entered on one statement, to be passed forward 
by each section to the one next thereto, eventually being 
returned to the original issuing company, а concise 
summary of the totals of each class of ticket and the 
receipts therefrom, with proportion due, being issued to 
each undertaking participating in the receipts. > 


(To be concluded.) 


POLYPHASE MACHINERY IN COLLIERIES. 


Ir is a curious thing that while in every otber branch of business 
some factory or workscan be found that is thoroughly equipped with an 
electric power plant, yet it is doubtful whether in any colliery there 
is a complete installation. In the majority of pits, where electric 
power bas been introduced, it has been confined chiefly to pumping 
plante, and to a lesser extent to part of the actual coal cutting, and 
to a portion of the haulage. "The winding and ventilating plants 
are generally driven entirely by steam power; while the same 
means are adopted for a large portion of the haulage and other 
work which could be advantageously and economically performed 
with electrical power. The reason for this non-adoption of electrical 
power way be, in the case of the winding and ventilating, due to the 
fact that there is still a doubt on the partof many colliery managers 
as to the reliability of electrical power, and as a stoppage of either of 
these operations would be serious, it is considered advisable fo con- 
tinue using the older form of steam power, Or it may be that the 
winding and ventilating plants are usually placed in close proxi- 
mity to the main bank of boilers, and, therefore, it is considered 
that {Геге would be no economy effected by adopting electrical 
power. 

Aesuming that these reasons are valid, this does not explain why 
more use is not made of electrical power, both in the workings and 
at the head works, especially in those cases where the power is 
required some distance away from the main boilers. The main con- 
sideration that should decide the question of whether electrical 
power should be adopted or not is the question of return for the 
necessary outlay. If, by the expenditure of a given rum, the saving 
effected by the altered conditions of working repays the outlay, 
then electric power will be adopted, provided always tbat there are 
no counter-balancing considerations. If, on the other band, the 
saving only amounts to a small percentage on the outlay, then it is 
pot worth while going to tbe trouble of making the alteration», as 
the owners can obtain the same return fcr their capital in some 
other more convenient investment. 

The fact that in so many collieries electrical transmission of 
power is being adopted for certain classes of work conclusively 
shows that in some circumstances electrical power does repay 
the outlay. We have seen that the chief use is made of this form 
of power for pumping purposes, and to a lesser extent for coal- 
cutting and for haulage. Now, all these are operations which are 
carried on some considerable distance away from the shaft bottom, 
and, failing the use of electricity, these operations would have to be 
performed through the agency of either compressed air or 
hydraulic power. In either cese carefully-laid pipes are required, 
and it is well known th:t, however well the pipes may be laid in the 
first instance, ғоорег or later leakages will arise, with a corre- 
sponding diminution in tbe efficiency of the installation. The 
leaks can be remedied ; but after the pipes are laid they get buried 
under the débris, and it is a difficult piece of work to definitely 
locate the point of leakage and lay bare the weak spot. The 
advantage of any class of electrical wirirg is self-evident. The 
methcds of tunning the wires differ according to the idea of the 
consulting engineer or the ccntractor, as the саке may be. Some- 
times ordinary vulcanised wires are employed, these being eus- 
pended from ірвојаќотв affixed to the roofs. At other times an 
armoured cable is used, suspended in the rame manner or laid 
along the side of the roadway. In cther cases the cables of what- 
ever clate are laid in pipes turicd in the ground. "This last method 
approaches the practice adopted in tbe case of eompreseed air and 
hydraulic installations, but it has this advantage—that the pipes are 
not subjected to internal pressure, and therefore all joints are 
more likely to last; and even assuming that a leak does occur, it 


will not be the cause of any loss in efficiency, nor necessitate the 
digging up of the pipe. If, moreover, the cables are of the 
armoured class, the pipes are only necessary for mechanical pro- 
tection, and while they should be well laid in the first place, а 
leaky joint will not cause any inconvenience. 

The conditions which obtain in colliery work are entirely dif- 
ferent from those which exist in any other claes of works. It is 
most convenient to generate the power at the surface, but, especi- 
ally for coal cutting and pumping operations, the power is required 


. at long distances from the power station. This being the case, it is 


advisable to deal with currents at a high pressure. There is one 
objection to this in the case of direct current plant, and that is, that 
the various motors are generally in the charge of a non-technical 
man; even if a staff of electricians is retained, the members of this 
staff rarely sctoally run the machines. If, then, the motors are 
designed to work at a high voltage, there is always danger of some 
accident occurring to one of the operatives. Usual practice has 
decreed that the standard pressure for colliery work shall be about 
500 volta for the generator, and, allowing forthe drop in volts in 
tranemission, 450 volts at the motor terminals. This, although a 
moderately high pressure, is not sufficiently high to ensure the most 
economical transmission in mines where the workings are two or 
three miles away from the power station. 

If we consider the situation of the various machines which absorb 
power in a colliery, we shall find that many of them are on the 
surface, and therefore near the power honse; others, those for 
haulage, are sitoated some at the shaft bottom, some down the 
roads, while the pumps and coal cutters are atthe workings them- 
selves, and therefore a considerable distance away from the power 
house. For the surface motors, and a large proportion if not all. of 
the haulage motors, a pressure of 500 volts is ample. For the 
other motors the same pressure may be ample at the terminals of the 
machines for safe working, but this pressure is not large enough for 
economical transmission along long lengths of cable. With direct 
current machinery it is possible to raise the pressure for the actual 
transmission at the power house, and to reduce to 500 volts again 
at the workings by using a motor-generator in each instance; but 
this is acumbrous method to adopt, and there are several objections 
to ite being employed ; one of the main objections being the cost of 
the apparatus, and another being that it would be necessary to 
retain a larger staff of electrical engineers to look after the plant. 

With an alternating current installation, whether single or poly- 
phase, the difficulty entirely disappears. All that is necessary is to 
pass the current through a step-up transformer at the power- 
house, and through a step-down transformer at the workings. In 
this apparatus there are no rotating or reciprocating parte, and no 
special attention is required. The efficiency of modern trans- 
formers is very high, во that the total loss can be reduced to а very 
small percentage. Another great advantage of this system is that 
any number of transformers may be used. For instance, while 
the whole of the current for the underground workings may be 
raised to several thousands of volts for traosmission purposes, 
various circuits can be run, and a transformer put down to 
deal with the current that is required at any particular point. The 
expense of this system is not great, as the cost of a trans- 
former is low— considerably less than the cost of a direct current 
motor-generator. 

While this method of working is applicable to any altetnating 
current eystem, it is advisable to adopt a poly phase system, as there 
is no difficulty experienced in starting the induction motors under 
load, and, with the exception of the difficulty of varying the speed, 
a polyphase system is as flexible in every way as a direct current 
system. 

The ове of poly phase installations is being adopted now to a 
very large extent in colliery work. Reference may be made to the 
electric’ transmission piant put down by Messrs. Ernest Scott and 
Mountain at Ty Tryst and Bedwelty Collieries for the Tredegar 
Iron and Coal Co., Ltd. Here the distance between the two 
collieries is about a mile, and the main plant is put down at the 
Ty Tryst Colliery. The system employed is three-phase alter- 
nating, and the current is generated at 500—550 volts, the 
periodicity being 40. The motors at Ty Tryst are supplied with 
current at a pressure of 500 volts; these motors are for driving the 
pumps and haulage gear. The cables are triple-core, and are run in 
pipes which are laid in the ground and covered over with rubbish. 
The current which is required at Bedwelty is passed through a 
three-phase transformer and raised to a preesure of 2,500 
volts. The cables between the two collieries are carried overhead. 
A main switchboard is installed at Bedwelty, consisting of a high- 
tension and low-tension side. The incoming current is at a 
pressure of 2,000 volts, but is brought down by means of a 
transformer to 500 volts before reaching the low-tension main 
switch. 

Tois installation gives us an example of what may be done 
economically in the transmissicn of power in colliery work, bat 
there is the question as to whether it would not have been advisabie 
to have carried the method further. At Ty Tryst the distance to 
some of the motors is a mile or more, and io many pits the distanee 
to the furthest motors is contiderably greater; the system of dis- 
tribution is through distribution boarde, and great economy in the 
expense of cables could have been made by using high pressure 
for all tbe transmission work. Again, at Bedwelty the pit 
ebaft is 270 yards deep, and it would have caused a con- 
siderable saving to have carried the current for underground work 
at the high pressure—at least, to the bottom of the shaft. 

We eee that, owing to the ease with which the preseure of the 
current is raised avd lowered, and the long distances that the 
current has to be conveyed іп colliery work, there ів a great 
economy effected by using a polyphase system, and it is the ques- 
tion of economy which will, in the first place, decide whether 
electrical power is used at all, and, in the second place, which should 


Vol 54. Мо. 1,972, Manor 11, 1904. 


THE ELECTRICAL REVIEW. 


448 


decide the system to be adopted. There is still а more important 
consideration, and that is the question of safety. Here 
again the advantage is with the polyphase system. Direct 
current motors will spark at the brushes even under the best 
conditions, but with the variable loads which are thrown on the 
machines in hauling and coal-cutting work, it is impossible to 
hope to run sparklessly, especially when the air is laden with fine 
dust, as must be the case at the workings. Air-tight motors can be, 
and are, made, but they are expensive as compared to a more open 
and there is always the danger that they may be run not air- 
tight, which in a mine where there is a suspicion of gas is a most 
dangerous practice. With the induction motor there is no com- 
mutator, and if the squirrel cage type of rotor be adopted there 
are no rotating contact parts, so that there can be no danger from 
this cause. danger of sparking at the distribution boards is 
eliminated if oil-filled switches only are used. There still remains 
the one danger of a spark occurring through the actual breaking of 
some conductor; this it is impossible to entirely eliminate, but by 
а system of careful inspection of the whole installation, preferably 
by independent experts, this danger is reduced to a minimum; 
and since the various boiler insurance companies have taken up the 
insurance and inspection of electrical machinery, employing a 
ial staff of electrical engineers to deal with it, there is no 
difficulty in getting the necessary inspections made periodically. 
From a study of the data which are available of electrical trans- 
mission, and hydraulic and compressed air transmission in col- 
lieries, it is evident that the most economical method is the 
electrical, and it is the question of the highest economy which will 
decide which system is adopted to the greatest extent. It is also 
evident that of the various electrical systems which may be ad 
the polyphase system will in many cases give the safest and 
most economical results. 


— Ó 
PHYSICAL SOCIETY. 


AT the meeting held February 26th, 1904, Dr. R. T. GLAZEBBOOKE, 
F. R. S., President, in the chair, A New Dilatometer," exhibited by 
Mr. B. BosNIEKSEN, was described by Mr. B. F. E. Кевина. The 
instrument was originally designed for measuring the expansion of 
balance-wheels of watches, and has latterly been applied to the 
determination of the coefficient of dilatation of specimens of 
materials, used in the form of wires about 1] in. in length. The 
increase in length with change in temperature is m»gnified about 
1,500 times by means of a chain of accurately mounted gear-wheels, 
the last one of which moves a pointer over a circularly graduated 
scale. | 

Dr. W. Warsox read a paper on А Quartz-thread Vertical Force 
Magnetograph." When the moment of inertia of the suspended 
system in а horizontal-force magnetograph is made very much 
gmaller than that employed in the ordinary form, it is possible to 
detect variations in the earth’s field of quick period. The design of 
а satisfactory form of instrument to record rapid variations of'the 
vertical component presents very considerable difficulties. The 
instrument which the author has designed and constructed 
resembles, in principle, the quarts-thread gravity balance of Prof. 
Threlfall. In addition to the advantages derived from the sup- 
pression of the knife-edge, the instrument can be simply and 
accurately compensated for the effects of changes of temperature. 
The principle of the instrument is to have a magnet suspended on a 
horizontal quartz fibre kept stretched by means of a spring. The 
centre of gravity of the magnet and the torsion of the fibre are so 
adjusted that the axis of the magnet is horizontal. Any variation 
of the vertical force produces a rotation of the magnet about the 
fibre which can be suitably recorded by means of a mirror attached 
to the magnet. The temperature compensation is effected by 
weighting the magnet on the same side of the axis of the fibre as the 
south pole, so that the magnetic couple and the couple due to the 
torsion of the fibre act in the same direction. Hence, since an 
increase in temperature causes one of these couples to decrease and 
- the other to increase, by suitably adjusting the weight, and there- 
fore the magnitude of the torsion couple, complete compensation 
can be obtained. The instrument bas been tested at the National 
Physical Laboratory, and it is proposed to set up one of the instru- 
ments in the new Magnetic Observatory. 

Mr. C. V. Boys congratulated the autbor, and said the instrument 
showed that the properties of quarts-fibres were even more per- 
fect than anything he himself had ever claimed for them. 

Dr. J. A. HAREEB, when working with magnetographs of the 
Eschenhsgen type, had found they became unstable when the 
sensitiveness was increased to about three times the Kew standard 
sensitiveness. 

Mr. J. В. ASHWORTH sent a letter stating that the temperature 
compensation might be effected by using drawn steel wire magnets 
with an incremental temperature coefficient. Magnets can now be 
made to have, within limits, any assigned temperature coefficient 
(from negative, through zero, to positive). 

Dr. Watson said he did not think that the magnets suggested by 
Mr. Ashworth would be of much advantage for vertical force 
magnetographs, as there would have to be а gravity-bob in all cases 
in order to adjust the centre of gravity of the moving system. They 
might, however, be of use in a horizontal force instrument. 1 cm. 
on the records corresponded to 8 у, whereas 1 cm. on the Kew records 
represented 50 +. 

A paper by Mr G. W. WALKER, “On Stresses in a Magnetostatio 
Field,” waa read by the Secretary. 

Dr. W. Watson gave Some Hints on the Preparation of 
Diagrams.” He pointed out that many curves accompanying papers 


submitted to scientific ‘societies have to be re-drawn on white 
Bristol board before they are suitable for reproduction by photo- 
graphic processes. It is now possible to obtain blue-lined section 
paper such that the lines do not show in a photograph of a diagram 
drawn upon it. There are many advantages in using such paper. 
For instance, it practically dispenses with the use of scales and T- 
squares. When lettering diagrams a great saving of time and a 
uniformity. of lettering can be effected by using india-rubber type. 
These can be purchased cheaply in different sizes and different 
founts. The larger types are sold as "easy sign markers," and are 
supplied with rods to ensure alignment and proper spacing, and 
also with rods by means of which the letters may be arranged upon 
a circular arc. A suitable ink for use with the type can be 
obtained by mixing Binfield's Persian black with glycerine. Using 
this ink for the lettering, and ordinary Indian ink for the line-work 
of a diagram drawn on blue-lined section paper, it is possible to 
slightly over-expose а photograph so that the section lines are 
invisible in lantern slides or printe prepared from it. 7 

Mr. R. J. SowrER exhibited a portable electroscope of high insu- 
lation, adapted to show and measure the discharging effect of radio- 
active’ substances. As an electrophorus, Mr. Sowter has found a 
metal tea-tray supported on three glasses, together with a piece of 
brown paper warmed and brushed, satisfactory. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, e., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


" WORRIED ” writes: — There is a certain electrical engineer in 
this city, who, when his apprentices are a few minutes late, imposes 
a fine of threepence for every quarter of an hour, and says he is 
justified in doing so. I have heard from one or two friends that he 
cannot legally do this, and I thought that through the medium of 
your paper one of the readers of the ELECTRICAL REvIEw could 
give me the exact position with regard to the law. I am notan 
apprentice but an articled pupil by agreement, and there are no 
such things as fines mentioned in the agreement. ` 

“Tf the employer will not get a proper time check, I think it is a 
great injustice to teach his pupils to write false times of arrival. 
When he accidentally catches them one morning he then stops the 
money for an hour or two as a fine." 

e," It is a little difficult to answer the above query without 
reference to the indentures of apprenticeship applicable to the case 
to which ' Worried" refers. It is clear, however, that if an appren- 
tice is regarded as a workman within the meaning of the Truck 
Acts, a deduction of a fine from his wages is illegal, unless the 
provisions of those Acte are observed. Sec. 1 of the Truck Act, 
1896, provides that an employer shall not make any contract with 
apy workman for any deduction from the sum contracted to be paid 
by the employer to the workman, or for any payment to the 
employer by the workman, for or in respect of any fine, unless (a) 
the terms of the contract are posted up in а notice; (b) tbe contract 
specifies the acts or omissions in respect of which the fine may be 
imposed; (c) the fine is in respect of some act or omission which 
causes, or is likely to cause, damage or loss to the employer, or inter- 
ruption or hindrance to his business. 

Further, the Section provides that the deduction must be made in 

ursuance of, or in accordance with, such a contract. It is clear from 

с. 20f the Truck Amendment Act, 1887, that the provisions of 
these Acts apply to persons under the age of 21 years, and it is con- 
ceived that the contract of apprenticeship is not (for this purpose) 
distinguishable from any other contract of service. In the circum- 
stances, ' Worried” should ascertain whether the above-mentioned 
provisions of the Truck Acts are complied with by the employers. 
If not, the employers seem to have no right to impose the fines. 


" RESIDENT " writes :— Will you kindly answer the following 
query as early as possible. The Board of Trade regulations (under 
the Lighting Acts of 1882 and 1888) state A. 38. A suitable 
safety fuse or other automatic disconnector shall be inserted in each 
service line within a consumer's premises, as close as possible to the 
point of entry, and contained within a suitable locked or sealed 
receptacle of fireproof construction, except in cases where the 
gervice line is protected.by fuses in a street box." ; 

©“ In the case of sa.all consumers occupying different rooms in the 
same premises, where feasible, I have used only one service line and 
fuse box. My construction of the regulation is that, where one 
service line supplies one or more consumers, one fuse box is all that 
is necessary to comply with the regulation. The question recently 
cropped up in this manner. А consumer, A, made an application 
for current. When interviewed he stated that eventually he 
intended sub-letting one room on his premises. Therefore, with 
the consent of A, the service line was brought in, and fuse box 
fixed, so that itjwould serve also for the said room if required. 
After some time the room was let to B, who made an application 
for current. A's wiring was done by contractor X, and B's by Y. Y 
asked if a separate fuse box would be fixed for B, and when answered 
in the negstive he advised B not to eign the usual. agreement 
form until the fuse box was fixed; contending that he could not 
vive his usual guarantee for the work seeing that B "would be 
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supplied from the same fuse box as A, who was wired by а rival 
contractor. 

"I pointed out to Y that all he had to guarantee to B was bis 
work, and that the onus of continuity of supply rested on the 
undertakers. Trusting that you will accept the apology of an old 
subscriber for trespassing on your kindness.” 

°° Itis a little difficult to understand the exact nature of the 
question upon which Resident" wants advice. 
construction which he puts upon the Board of Trade regulation that 
affects his case, and it would seem to be the proper construction 
having regard to the proviso. Dealing with the regulation as a 
clausé in a contract between the consumer and the undertaker, it 
seems clear that undertakers could not be compelled to provide a 
fuse-box upon а consumer'e premises, if they already had one in the 
street box. As to the position of the contractor, it is impossible 
to see why he should be afraid to give a guarantee. The question 
is between the consumers and the undertakers, and the undertakers 
must be taken to know that there are fuses in their street boxes. 
In the circumstances, it seems that the advice given was quite 
correct. Generally, however, it may be doubted whether it is a 
sound plan to have a single fuse box for two or more customers, as a 
short-circuit by one consumer would involve the others in total 
darkness. | $ 


“ TORFRIDA ” writes :—“ Would you kindly inform me through 
your paper if it is within tbe power of the Corporation of Ayr to 
charge the consumer for energy he has not used; that is to say, 
suppose my account for my house comes to, say, 15s. per year, can 
the Corporation charge me 20s. as per their bye-law, which says: 
© A minimum charge of £1 per annum will be made for any quantity 
of current consumed, the cost of wbich is not equal to, or does 
not exceed, that sum.’ Does the provisional order granted to this 
Corporation give them power to put this bye-law of theirs into 
force ? 

“I should also be pleased to know where I could see this pro- 
visional order, or where I could get а copy of it, asthe consumers of 
electrical energy were going to oppose this Corporation in these 
charges." à 

„„It is impossible to give a satisfactory answer to the above 
query unless one bas access to the provisional order in question. 
If that order follows the form provided by the Electric Lighting 
(Clauses) Act, 1899, there does not seem to be anything to prevent 
the undertakers making a minimum charge. 

Ав to the second part of the query, the Corporation are bound to 
produce their provisional order to the consumer if he wants to refer 
toit. He should apply at their offices. 


NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 
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4,357. “Improvements in electrical transformers.” 
applied for under Patents Act 1901, February 25th, 1903, being date of application 
in United States.) February 22nd. ( Complete.) 

4,359. “А new or improved arrangement for insulating separately tanks or 
vessels containing acids or liquids electrically excited and in circulation." E. 
Kakbos, February 22nd. 

4,372. “Improvements in and relating to the electrolytic manufacture of 
chlorates and perchlorates.” Р. Cornix, (Date applied for under Patents 
Act, 1901, December 3156, 1903. being date of application in France.) 
February 22nd. Complete.) 

4,376. ‘Improvements in electricity meters.” 
TovrikEL MAN UT ACTH HIN, Co., LTB. February 22nd, 
4,378 “Improvements in electrical switches.“ 

MarriN. February 22nd. 

4,305, "Improvements in gripping appliances suitable for screwing lamp- 
shade clamp rings on and off electric incandescent lampholders.“ R. К". 
Frigevsox. February 22nd. 

4,396. "Improvements in means or apparatus for controlling incandescent 
electric lamps." Н.Е. FEiGvsosN. February 22nd, 

4,4443, ‘Improvements in collecters or trolley. arm heads for electric traction 
Systems," H. Peace, February 28га. | 

4, 418. Thermal cut-out for electric circuits.” W. FArtwEATHFR. (American 
Electric Telephone Co., United States.) February 231d. (Complete.) 

1,449. “Thermal cut-out for electric circuits," W. FAIRWEATHER. (Ameri— 
can Electric Telephone Co., United States.) February 23rd. Complete.) 

4,450. ''Thermal cut-out for electric circuits." W. FiiRwraTHER, (Ameri- 
can Electric Telephone Co., United States.) February 23га. (Complete.) 

4,451. Improvements in and relating to electrical switches.“ G. SPERRYN 
and W. Н. Woop. February 23га. Complete.) 

4,461. "Improvements in electric traction systems," E. F. Mov and P. H. 
Basrig, February 20rd. / 

4,472. '" Improvements in and connected with audiphones, telephones and 
like instruments employed for the transmission of sound," II. G. Pare and 
E. J. HicciNs. February 23га. Complete.) 

4,473. “Improvements in and connected with audiphor es, telephones and 
like instruments employed for the transmission of sound." H. G. Fark and 
E. J. Higgins. February 23га. (Complete.) 

4,107. Improved process and apparatus for the manufacture of sulphate of 
copper and caustic alkalies by the electrolysis of alkaline chlorides.” H. M, 
GHANIER, February “зга. (Date applied for under Patents Act, 1901, April 6th, 
1903, being date of application in France.) (Complete.) 

4,507. "Improvements in electric controllers." А. C. Елѕтмоор. February 
23rd. (Complete.) 

4,519, "Improvements in electric mercury vapour lamps." G. BAMBERG. 
February 23rd. 

4,578. ‘Improvements in electric arc lamps." 
BiLiorri. February 24th. 

4.501. Improved means applicable for use in mounting electro-type plates 
for printing purposes," E. Parmas., February 24th. 

4,557. "Improved construction of (electric switch.” G. Smitu, February 
24th. 
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4,590. “Ап improved telephone annunciator or indicator switchboard. A. 
Eckstein ара F. G. BELL. February 24th. (Complete.) 

4,692. ''Improvements in electro or ther magnets.” E. Вносів and B. 
BRIDGWATER. February 24th. 

4,504. New system of operation of make-and-break devices for electric 
circuits and apparatus therefor.’ F. Skary and J. LkspEnvou. February 24th. 

4,609, “Improvements in indicators operated, electrically from a distance.” 
B. Becker. February 24th. | 

4,629, '* Anaimproved electric arc lamp." G. C. SHANKSTER. February 26th. 

4.646. Improvements in or in connection with metallio eironit inter- com- 
munication telephones.” M. W. F. Petmreky. February 25th. 

4,660. Improvements in elecuric contact breakers ог tremblers_for ‘ignition 
coils." S. R. Couks and B. R. Conen., February 25th. 

4.6683. Improved means for rupturing electric circuits." P. H. THOMAS. 
February 25th. (Compiete.) 

4,676. “Improvements in or connected with insulators for the conductorstof 
electric railways.“ F. D. Warn and H. C. Furniss. February 25th. 

4,704. "Improvements in orirelating to current-collecting skateszfor:conduit 
electric traction systems.“ M. O. SrickNALL.. February 25th. e 

4,721. An improved auto-condensation plate for use with electric currents 
of high potential and frequency for therapeutic purposes." E. Brown, Feb- 
ruary 26th. 

4,731. Improvements in or applicable to pendant incandescent electrio 
lamps.” G. H. Зсногкх. February 26tu. 

4,769. Improvements in alternating current motors." Тик Britisa THOM- 
вох-Носѕток Co., Lip. (The General Eiectric Co., United States.) February 
26th. 

4,770. “Improvements in automatic regulating current motors." Тнк BRITISH 
THaMSON-Hotston Co., Lip. (1he General Electric Co., Uuited States.) 
February 26th. 

4,771. "Improvements in alternating current motor control." TE BRITISH 
Тномхох Hotston Co., LTD. (lhe General Electric Co., United States.) 
February 26th, i 

4,772. ‘Improvements in controlling alternating current motors.” THE 
British THomson-Houston Co., LID. (Tbe General Electrie Co., United States.) 
February 261. 

4,773. ^ Improvements in controlling alternating current motors.“ TE BRITISH 
Tromson-Hotston Co, LT». (The General Electric Co., United States.) 
February 26th. 

4,785. ‘Improvements relating to reproduction of sound by means of 
phonographic and electrical apparatus.” Н, F. L. HAN TZ. February 26th. 

4,866. ‘Improvements in electric transformer furnaces.” O. Frick, Feb- 
ruary 17th. (Complete.) 

4,569. “Improvements in wireless telegraphy.” G. Marconi. (Date applied 
for under Patents Act, 1901, October 13th, 1903, being date of application in 
United States.) February 27th. (Complete.) 

4,871. “Improvements relating to trolley poles for cars electrically 
propelled on the overhead system.” W. H. KinsovnuN and A. D. FLOWER. 
r'ebruary 2710. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 


ELrcrmc Post, REING A METHOD OF AND MEANS FOR THE COLLECTION, TRANSMIS- 


SION AND DISTRIBUON oF Lkitregs, PARCELS AND 1HE LIKE. C. R. T. 
Piscicelli. 18,637. August 25th. 
TELEPHONE ExcHaNakE MrcHantsM. R. Haddan. (Communicated.) 18,747: 


August 26th. 

ELE: ruiciiy Meters. S. Z. de Ferranti and W. Hamilton. 18,766. August 26th. 

Enrcinc Morak CosinonL Systems.” British Thomson-Houston Co., Ltd. 
(Ww. O. Mundy.) 1,817. 

Evectine TRANSFORMERS, British Thomson-Houston Co., Ltd. (W. 8. Moody.) 
18,418, ‘ А 

ELECTRIC SWITCHES AND CWT. S. British Thomson-Houston Co., Ltd. (C. C. 
Badeau.) 18,819. August 27on. І 

ELECTRIC. Motor CONTROL YSTEMS. 
(F. E. Case.) 18,821. August 27th. 

УАШАНЬЕ Srrrp Derivi MicHanism rog. ELEC TAU Morons. H. H. Lake. 
(Communicated.) 18,924. August 28th, 

RnrosiATS FOR STARTING ELkctriluc Motors. H. II. Lake. 18,925. August 2th. 

JOINT For: ELECTRICAL FirriNGS, R. W. Braham, 19,079. August 30th. 

Bnuraxrió EI cine Arcs. H. Hasling and Callender's Cable and Construction 
Co., Lid. 19,097. 

DEVICES Fon Orr.ngariNG TrorntLky Arms. E. Limange. 19,152. September ist. 

ELECTRIC TRANSMISSION AND CONTROLLING Скак. J. Johnston and A. E. Dobbs. 
19,253. September 2nd. 

Erti РгкеотАк ALanus. H. J. Haddan. 19,291. September znd, 

APPLYING Віті MINOS ок NIMILAR. COMPOSITION TO CONDUIT8 кон ELLCYTRIC 
Cases. W. Oates, 19,05. September ird. А 

ErLrcriic CARLE Coxpvetons. W. E. Hitch. 19,366. September 4th. 

ErkcikopbkES FOR ELKCTROLWTI C Punrosrs. J. Hargreaves. 19,303. Septem- 
ber 4th. 


British Thomson-Houston Co., Ltd, 


ELEcinicAL SwircHES, Н. H. Lake. (General Electric Co., Ltd.) 19,364. 
Bepteinber 6th. 
INavLATiNG BvsniNGos, H. H. Lake. (General Electric Co., Ltd.) 19,565, 


September 6th. 

El- CTI SWITCH REGULATORS. 
19,566. September 6th. 
TOI. LI. VW WHEELS For Enecrric TRACTION, H. H. Lake. (General Electric 

ө Co., Ltd.) 19,567. September (iih. 

CooLiNG OF Errcigi Moors, H. H. Lake. (General Electric Co., Ltd.) 19,568, 
September 6th. 

ELECTINIC AI. Disiiinvrjos, H. H. Lake. (General Electric Co., Ltd.) 19,571. 
September 6th. 

Conract SOS ron Erectie Raipways. H. H. Lake. (General Electric Co., 

© t Ltd.) 19,273. September 6th, 

DETECTION or SHORT-CIRCUTTS iN ErLrcriuc BATTTRIES. H. Beckmann. 19,579, 
September bb. 

ALTERNATING CURRENT Mrtkns, A. May, 19,655. September 8th. 

Propuction ок Catsric Sepa AND Бошем HyrocHLoRATE. BY EULECTROLYSIS, 
F. Ferrand. 19,774. September 10th. 


H. H. Lake. (General Electric Co., Ltd.) 


ILE TRICAL SCONTEVVANCE POR COMMUNICATING WITH Pasiya Trains. E. W. 
Glover, (Communicated,) 19,891. September llth, 
Srcoxpary Barirny ELEMENTS. L. Fielder and G. Puchmuller. 19,999. 


September 12th. 
Зерно Аке Laars, A. J. Boult, (Communicated.) 20,008. September 12th. 


TROLLEY Wink Hol rns. P. Redford. 20,024. September 13th. 
Anc Laurs, L. Wirtz and T. H. Adams. 20,074. September 13th. 


THB 


— 0 REVIEW. 


ROH 18, 1904. 


No. 1,373. 


ELEOTRIOAL REVIEW. 


CONTENTS: March 18, 1901. 


Vol. LIV.) (No. 1,878. 
z EE е 
Municipal Telephony г. 2 445 
The Modern Engineering Apprenticeship System 5 446 
The Berlin Teletyping Central Exchange (i/lus.) "E 448 
Mesera. Graham, Morton ie Co.'s ib F Works 449 
Reviews sa ss ses 449 
Oorrespondence 450 
шич бошо апа Стомеш Electrio Railway (tus. 453 
Parliamentary ses 455 
Legal eos эз» 000 ree eae 6926 see 456 
Business Notes 457 
The Electricity Works and Destructor ‘of the Metropolitan 
Borough of Hackney (ilius.) (concluded) - 465 
Electricity йы Accounts «s ka css id 471 
City Notes ... 2x ea: И ре 47% 
and Bhares Ves des А 476 
Bhare Listof Electrical Companies 477 
Market Quotations .. 478 
Electric Tramway and Railway Trafo Returns 478 
Institution of Electrical Engineers 
The Rated Speed of Electric Motors, &c., (ülus.) 479 
The Distribution of Electricity in Shipyards, &c, 480 
Electrical Plant Failures ... 481 
The Comparative Behaviour of Ploating and Booster-Con- 
trolled Batteries on Fluctuating Loads (concluded) .. . 482 
Royal Commission on London Traffic ... * 482 
The Continental Electrical Industry ... 483 
Through Booking and Conveyance of Passengers, Parcela and 
Merchandise on Tramways and Light Railways (вир 484 
Earth Connections (# из.) 485 
Traus-Atlantio Engineering Schools and Engineering. 487 
The Iutroduction of the Premium m into Admiralty 
Workshops т T 487 
Our Legal Query Column eas 488 
New Patents Applied For 488 
Published Specifications ... 488 


— 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


1904 Edition 


Prioe, in Groat Britain, 10s. Post Free. 
BRITISH COLONIES, 12s. Post Free. 
U. s. A., 188., Carriage and Duty Free. 
OTHER COUNTRIES, 13s. Post Free. 


— — 


H. ALABASTER, GATEHOUSE 
4, Ladgate Hill, London, Е.С. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
00 BB OBTAINED BY ORDER FROM ANY NEWSAGENT m TOWN OR COUNTRY. 


OFF. IOE 1—4, LUDGATE HILL, LONDON, E. 0. 
Code, А B О, 


Telegraphio Address: AGEEKAY, LONDON.” 

Telephone No. 983 Holborn. 

aut Letters should be addressed to the Prepristors, H. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 

The “Electrical Review ” is the recognised medium of the Electrical Trades, 


AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical] Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free per Year, 19s. 6d. To 
All other countries, per Year, £1 1 
BINDING.—8ubscribers' numbers bound, including case, for 48. each volume. 
CASES.—Cloth Cases tor Binding can be had, price 2s. Gd. each; post free 24s. 9d. 
READING CASES, to hold from One to Twenty-six Numbers until the volume 
1s complete for Binding, can now be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), бв. 6d. 
D. Van NosTRAND, 28, Murra se Me siet 
Berlin: ASHER 


FOREIGN AGENTS. — New RO 
: Veuve J. orvEgAU, 22, Rue de la Banque. 
Unter den Linden. 
Cheques and ir Orders (on Chief Office, London), to be made payablo x 
tfr. Ж. Ann Laer RU, Ж.С 


& OO. 


` 


MUNICIPAL TELEPHONY. 


Ат the Glasgow Town Conncil there was recently an inter- 
esting discussion on the telephone question, arising from a 
motion of the Convener of the Telephone Committee for 
power to borrow £50,000 additional capital for the Glasgow 
Corporation telephone system. The present borrowing 
powers of £300,000 are nearly exhausted, and the increase of 
capital is required, according to the Committee's statement, 
во that new subscribers may be “ wired on“ without delay. 
It appears from the published statement of the Committee, 
that up to January 31st last, the total capital expenditure 
was £318,562, and at that date the number of instruments 
working was 10,822. At the meeting of the Town Council 
the Oonvener of the Telephone Committee stated that the 
system now had about 11,000 subscribers. We recommend 
this statement to the attention of a contemporary which 
recently denied that subscribers and * instruments are 
used ав interchangeable terms in the Glasgow Town Council. 
As we pointed out last year (ELEOTRICAL REVIEW, October 9th, 
1903), of the total instruments in the Glasgow Corporation 
telephone system, about 18 per cent. are extension and private 
line stations and other sundries, so that 11,000 instruments 
represent about 9,000 actual subscribers’ lines. However, 
since in municipal telephone circles it is now preferred to 
use the instrument as the unit instead of the subscriber’s 
line, which is the unit adopted in all municipal telephone 
estimates, We will, in the figures below, follow that practice. 
The motion for power to borrow more money was opposed 
by several councillors, who desired further information as to 
the real standing of the telephone department. Mr. Russell, 
who jocularly referred to the date as being the telephone 
borrowing anniversary, it being only a year ago that the 
Committee borrowed £80,000 of capital, pointed out that on 
the basis of a depreciation charge of 5 per cent. the telephone 
department started the current year with a loss of £31,000, 
and he calculated that on the current year’s working there 
would be a further loss of £4,200, without allowing for 
interest and sinking fund. Mr. Russell further drew atten- 
tion to the fact that the Secretary for Scotland, in approving 
of the last loan of £80,000, did so in reliance on the Cor- 
poration setting aside a reserve or depreciation fand sufficient 
to prevent the reasonable possibility of the system being 
worked at a loss. This condition has not been complied 
with, mnch to the indignation of Mr. Russell, who 
characterised the financial management of the telephone 


department as а “ commercial scandal.” Mr. Bruce Murray 


followed Mr. Russell in a severe criticism of the finances of 
the telephone department, but; apparently the Council, asa 
whole, was not willing to listen to any real discussion on the 
situation of the telephone enterprise, and Mr. Russell's 
amendment to refer the matter back to the Committee for 
further information was supported by only five votes, the 
motion for further borrowing powers being carried by a 


large majority. 
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In the articles which we published on the Glasgow Cor- 
poration telephone system last year, it was shown, by a 


careful analysis of the official accounts and statistics, that 


the system was being conducted on most unsound lines. 
It is quite evident that the larger the amount of capital 
spent by the Glasgow Corporation telephone department, 
the greater will be the reluctance of the Committee to 
recognise the necessity of a proper allowance for depreciation. 
Even at 5 per cent. the depreciation charge on the present 
investment would be £15,000 a year, and this would make 
a large hole in a gross revenue of about £50,000 a year. It 
appears now that the Committee has to face not only depre- 
ciation but obsolescence of plant, as it is proposed to change 
the present system of operating. The call-wire system has 

been found to give such a bad service that it is now con- 
. sidered necessary to adopt some improvement. То carry 
this out effectively involves the reconstruction of the ex- 
changes and the alteration of subscribers’ instruments or 
their replacement by others of a different pattern, and can 
only be done at large cost and at the sacrifice of a consider- 
able amount of the present investment. 

It becomes more and more evident that the Glasgow 
Corporation has seriously under-estimated the cost of con- 
ducting a city telephone exchange on commercial lines. The 
average capital cost per instrument at present stands at £30, 
while the average revenue per instrument is put by Mr. 
Russell at something less than £4 108. The gross income 
is, therefore, about 15 per cent. on the capital cost. 
depreciation charge of but 5 per cent. is made—and, in view 
of all the circumstances, this is by no means an extravagant 
figure—the total annual charge for depreciation, interest and 
sinking fund, will be over 11 per cent., leaving Jess than 
4 per cent. on the capital cost for working expenses. At 
an average capital cost per instrument of £30, the 
average amount of revenue available for working 
expenses, if each instrument contributes its proper 
share of depreciation, interest and sinking fund, would be 
only £1 4s. per annum. This amount is clearly insufficient. 
Either the Glasgow Corporation must raise its rates for tele- 
phone service or continue to shelve the question of deprecia- 
tion and to charge working expenses to capital. In any 
event, the most conspicuous experiment in municipal cheap 
telephony can hardly be regarded as an unqualified success 
or be held up as an example for other municipalities to 
follow. 


THE MODERN ENGINEERING 
APPRENTICESHIP SYSTEM. 


In our Leader of a week or two ago we referred very 
briefly to the system of apprenticeship in vogue at the 
American Westinghouse Works, and to the proposal to start 
a similar system in some of the Tyneside engineering 


establishments, promising to give further details of these 


systems as opportunity afforded. 

Prior to January, 1896, there was no regular recognised 
apprentice system in vogue at the Westinghouse Works. 
Technical graduates and others entering the works were 
treated exactly alike so far as shop training was concerned. 
The nature of the work to which a youth was put, and the 
number of departments through which he passed, depended 


Ifa 


a 


to a large extent upon his desire to continue any particular 
class of work, or the impatience he evinced to leave it. 
This haphazard system was not conducive either to the best 
interest& of the company or of the apprentice. There are 
now two distinct courses, one for ndn-technicul men, who 
desire nothing more than to become workmen or foremen, 
and the other for technical college men or graduates, 
as the Americans call them, whose intention or ambition 
is to become electrical engineers; that is to say, 


managers or superintending engineers, or members of 


the draughting or testing staff, or in fact, to take up 
any department of the professional side of the work. 
In the first class, which is named the  * ordinary 
apprenticeship,” the youth is put to that class of work 
for which, after close observation, he appears to be beat 
fitted, and is kept throughout his course at that particular 
work. In some cases, however, such apprentices are 
allowed to spend six months in the drawing office. At the 
end of his time he has acquired an intimate acquaintance 
with the various machine tools, апд also with the assembling 
of parts of complete machines. Before being indentured he 
serves a period of abont three months, during which time he 
has an opportunity of considering whether or not the work 
is such as he would like to take up permanently; this also 
gives the company a chance of discovering whether he is 
worth developing. The minimum age for entering this 
class of apprenticeship is 17 years, and the rates of pay 
are—for the first three months, 5 cents per hour; the 
remainder of the first year 8 cents per hour, rising to 10, 12 
and 16 cents per hour for the second, third and fourth years 
respectively. Overtime is paid for at the rate of time and 
a-half. If at the end of his time the apprentice has given 
satisfaction to the company, he is presented with $100 and 
a diploma. 

The other, and higher, course is termed the * engineering 
apprenticeship,’ and is only open to technical college 
graduates. The course is of two years’ duration, 16 cents per 
hour being paid daring the first year, and 18 cents daring 
the remainder of the apprenticeship. A three months’ 
trial is required, as in the case of the ordinary 
apprentice. These graduates are carefully selected, the 
endeavour of the company being to obtain the highest class 
of technical men possible. In this course the aim ig not to 
keep а man too long to one particular class of work, but 
long enough only to enable him to become familiar with it, 
and not necessarily an expert mechanic. As little as one 
week may be spent in one department, while in others quite 
six months are sometimes considered desirable. The 
capabilities of each apprentice are closely watched by 
the foreman, and from the reporte of these men they are 
eventually selected for the particular department of work 
for which they are best fitted. 

The social side of the men is developed through an 
organisation called the Electric Club, which is an organisa- 
tion entirely separate and distinct from the company 
itself, although its members include nearly all the 
apprentices and engineers of the Westinghouse Co. The 
local section of the Institution of Electrical Engineers meets 
in the club room once each month, in return for which 
privilege the members are invited to be present and to take 
part in the discussions. This club, we believe, was really 
formed by the Englishmen who were sent out by the British 
Westinghouse Co. to America, in order to study Ameri- 
can methods before taking charge of the various depart- 
ments of the English works at Trafford Park. 

Recently, the North-east Coast Institution of Engineers 
and Shipbuilders have taken considerable interest in the 
matter of securing greater efficiency in the education and 
training of engineers, shipbuilders, and others engaged 
in industries which require a scientific education. A 
strong committee, consisting of gentlemen connected with 
the most important manufacturing works on the Tyne, Wear, 
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and Tees, were nominated by the council of the Institute to 
go thoroughly into the matter and endeavour to bring in 
some practical suggestion to meet the new conditions, It 
should be noted that the N. E. C. Institution is, perhaps, more 
in touch with the local manufacturing industries and with 
the technical colleges than can be said of any other 
scientific institution. The President, Mr. John Tweedy, is 
the managing director of Messrs. Wigham, Richardson & Co., 
and the past-presidents are all leading men either in ship- 
building or in engineering in the North. The same is true 
of the vice-presidents and members of the council, In 
addition to this, there are four representatives from the 
council on Lloyds’ sub-committee, four also on the consulta- 
tive committee to the Board of Trade, a representative on 
the council of the Durham College of Science, two represen- 
tatives on the Durham College Metallurgical Education Com- 
mittee, three on the committees of standard sections, and until 
it ceased to exist, due to the establishment of an Education 
Committee under the provisions of the Education Act, 1902, 
two representatives from the Institution were on the sub- 
committee of the Northumberland County Technical 
Education Committee, The President, Mr. Tweedy, and 
also Prof. Weighton, who is a vice-president of the Institution, 
and professor of Mechanical Engineering and Naval Archi- 
tecture at the Durham College of Science, have taken an 
active part in bringing about a joint committee of the 
leading Institutions of the country for the purpose of deter- 
mining how best to raise the standard of. training in engi- 
neering in all its branches, The practical result of the 
committee’s work is that many of the firms in the North 
have adopted & system of apprenticeship somewhat on the 
lines of that described above in connection with the Westing- 
house Co.’s works. It is well known that Mr. Yarrow, in 
London, has already opened his works to young men without 
any premium whatever, but on the Tyne they have gone а 
step further than this, and briefly, the system adopted at 
Walker-on-Tyne is as follows :— 

Technical college graduates, who have obtained an 
approved certificate or a pass degree in-engineering or naval 
architecture, may be admitted to the works as pupils. They 
will serve for three years, one year being spent in the drawing 
office, and the scale of pay will be 88., 15s., 208. per week in 
each year. Those who hold a degree with honours, or a 
certificate of the first elass, will receive 5s. per week more 
pay. There is another class for youths who hold no 
approved college degree or certificate, but who have passed 
the matriculation examination required for graduation in 
engineering science, or an equivalent. Their rate of pay 
will be the same as that of the ordinary apprentice, and their 
training will extend for a minimum period of five years, of 
which at least three academical years must be spent at a 
technical college. 

The third class is for the sons of workmen, and other 
employés who have entered the works as ordinary appren- 
tices, and who, by passing the matriculation or equivalent 
examination described in the second class, will be treated as 
pupils in that class in respect of leave to attend college day 
classes, promotion, and rate of pay. The promotion will 
depend solely upon the merit of the individual apprentice 
and the business requirements of the firm, and is absolutely 
at the option of the firm. 

It is too early yet to obtain any details as to the actual 
working of this system, which has only been in operation for 
a few months, but there is no doubt that engineering 
students on Tyneside are to be envied their opportunities, 
and it is to be hoped that some similar system may he 
adopted by the leading electrical engineering firms for the 
training of electrical engineeers. 


es 


IT is expected that the interesting ex- 

Resumption of the periments with electric locomotives on the 
Railway Tran, military railway between Marienfeld and 
Zossen, which is now being utilised for the 

purpose of competitive trials of six different kinds of steam 
locomotives at the highest speeds attainable, will be resumed 
іп a short time, although the exact date has not yet been 
fixed. The overhead conductors have remained in position 
since the suspension of the tests, and the necessary funds 
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the rails in 


have already been provided by the interested firms to enable 
the experiments to be continued this year. It may not be 
generally known that in addition to the Siemens and 
Halske Co. and the Allgemeine Electricity Co., the 
Studien Gesellschaft fur Elektrische Schnellbahnen (Study 


Co. for Electric Express Räilways), is composed of the 


Deutsche Bank, A. Borsig, Delbruck, Leo & Co., Philip 
Holzmann & Co., the Friedrich Krupp Oo., the National 
Bank, J. S. H. Stern, and Van der Zypen & Charlier. 
Under such influential anspices as are represented by these 
banking institutions and engineering firms, and supported by 
the Imperial Government and the monetary vote of the Diet 
for the reconstruction of the military railway, it is scarcely 
surprising that it has been possible to extend the trials 
over a considerable period and attain a speed of over 
124 miles an hour, the maximum having been 131 miles, 
The Deutsche Bank, which was the means of indacing the 
banks and firms already mentioned to participate in the 
expenses of conducting the tests, states that the results will 
not only have a favourable effect upon passenger traffic in 
general, but also particularly in relation to the development 
of electric traction on main lines. This statement would 
appear to imply that, when the appropriate moment arrives, 
the members of the syndicate will be prepared to finance the 
construction of a high speed electric railway in Germany, 
provided that the necessary facilities for proceeding with the 
work are afforded by the Government. 

It is understood that the future experiments to be under- 
taken by the company will principally consist of trials of 
endurance. According to Herr Lochner, president of the 
company, it has been ascertained that the combined distance 
already travelled by the two locomotives amounts to about 
6,200 miles. In his opinion, however, further and more 
certain results could be obtained if it were possible to proceed 
with duration trials for a distance exceeding 62,000 miles, 
and on a longer track than th? 13-mile long military railway 
in the neighbourhood of Berlin. The company, he states, is 
making endeavours in this direction and hopes to be able to 
accomplish its object. This statement would appear to con- 
firm the assumption previously drawn from the extract given 
zm de report which has just been issued by the Deutsche 

ank, 

The experience which has already been gained from the 
trials will form the subject of a report which is being pre- 
pared by the interested engineers. Pending the publication 
of the document, it may be noted that the experiments have 
brought to light certain facts which were hitherto unknown 
in connection with railway working. In the first place, it is said 
to have been determined by means of measuring instruments 
that a very considerable portion of the power required by the 
locomotive or motors is needed to overcome the resistance of 
the air, the actual amount being stated to be two-thirds of 
the total power used. A second point relates to the 
behaviour of the permanent way. It is claimed that the 
trials have shown that the normal sectiou of rail used on the 
railway is suitable for train speeds c; чр to 124 miles an 
hour, but as only locomotives with trailers—not trains— 
have been operated on the railway, the assertion seems 
to lack confirmation. Besides, it was recently stated 
in Parliament, on behalf of the Government, that 
use on the main lines would not 
permit of the attainment of a higher speed than 74 
miles an honr. In the third place it has been found that no 
damage whatever has been done to the permanent way with 


a running load which is equivalent to about 16 tons on each 


axle; and fourthly, the so-called “ twisting motions," which 
were unpleasantly experienced in the earlier trials, and 
particularly in the trailing coach, were entirely overcome 
by the reconstruction of the underframes, and with an 
increase in the distance between the wheel base from 
11 ft. 6 in. to 16 ft. 6 in. With this and other modifications, 
and with the heavier track which had been laid, it was 
ascertained that the locomotives travelled comparatively 
smoothly, even at speeds exceeding 124 miles an hour. The 
fact that the reconstruction of the permanent way was not 
responsible for the abolition of the “ twisting motions," is 
illustrated by the coupling of a six-axled coach to one of the 
locomotives. When the speed was increased from 99 miles 
to 111 miles an hour, the coach began to twist“ in such 
а manner that it is said the passengers could scarcely con- 
template the possibility of enjoying another night's rest. 


| | 
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THE BERLIN TELETYPING CENTRAL 
EXOHANGE. | 


WHENEVER, in addition to a»correct transmission of the news, 
an acknowledgment in writing of this transmission is re- 
quired, telephones, which only render words as they are 
spoken, will be inefficient for business purposes. On the 
other hand, there is a liability of telephonic conversation 
being overheard by а third party, and, finally, the peraon 
rung up on the telephone may happen to be absent, when 
his return will have to be waited for, and much time lost. 
The Berlin type-printing telegraph central exchange (Fern- 
drucker Centrale), which was opened to public service on 
October 1st, is intended to afford an efficient means of com- 
munication in such cases. The ** Teletyper," as constructed 
by the Siemens & Halske Co., is a type-printing tele- 
graph, similar to the well-known Hughes type-printer and 
the Baudot telegraph. The main distinctive feature from 
former apparatus is, however, the fact that, the latter moving 
freely, the synchronism of the instruments established on the 
same line had to be obtained by the skill of the operator, 
whereas the operation of the new apparatus being nothing 
else than that of a teletypewriter may be learned by anybody 
in the shortest possible time. The keyboard of the teletyper 
is similar to that of an ordinary typewriter, comprising four 
superposed rows of seven keys each, out of which 26 are 
each provided both with a letter and a figure or sign of 
punctuation. As regards the remaining two keys, one serves 


' Siemens & HALeKE TELETYPER. 


as beginning or letter key, whereas the other, bearing the 
inscription “ Zahl,” is used as figure or punctuation key. 
By striking either of these keys, the type-wheel of the 
printing telegraph is adjusted either for letters or figures in 
а manner similar to the Hughes apparatus. Each of the 
apparatus connected by a line may be used. either as sender 
or ag receiver without any special preparation or switching 
being necessary, both of them cane automatically and 
simultaneously operated as soon as the first white key is 
struck, when the apparatus in question becomes a sender, 
and all is ready for use. 

The type-wheel bears on its periphery in one circle the 
lettere, and in another parallel circle the figures and signs of 
punctuation. On depressing the shift key, the type-wheel is 
shifted automatically on its shaft so as to place the row of 
signs concerned above the printing surface of the paper 
ribbon. By acting on an ordinary key, on the other hand, 
the type-wheel is rotated so far as to bring the type in 
quextion in front of the paper, when the latter is pressed 
again:t the wheel and receives the impression, to return down- 
wards again instantaneously, and to be moved so far as the 
interval of two letters, so as to be able to receive the 
following sign. "This process will occur simultaneously in 
both of the apparatus connected by the line—4$.e., both in 
the transmitter and receiver, being automatic in the latter, 


evident. 


no matter whether there is or ia not somebody operating the 
receiving apparatus. In the case of the owner of the 
apparatus being absent, the telegram may be read on the 
paper ribbon on his return. The electric printing telegraph 
wil thus give two perfectly similar records of the ваше 
telegram, one on the sending and another on the receiving 
apparabus. | 

As soon as the beginning key is pressed downwards, the 
circuit of the transmitting apparatus is completed, resulting 
in а switching roller being set rotating, throwing electric 
currenis of alternating directions into the printing telegraph 
circuit and through the liue relays connected to the 
apparatus; the latter will insert both in the transmitting 
and receiving apparatus, local currents which, by means of 
so-called relay magnets, produce the rotation of the type- 
wheel from the initial position identical in all the stations. 
Now, in the case of а letter key being pressed downwards, а 
peg attached to the other end of its lever will strike against 
the rotating switching roller brush, stopping the latter and 
thus the type-wheel of the printing telegraph. At the same 
time the type levers of both apparatus being attracted will 
cause the corresponding letter to be printed. As long as the 
key is pressed downwards, the type-wheels are incapable of 
moving any forther, thus enabling the transmission to take 
place at any desired speed. After a telegram is transmitted, 
both the transmitter and the receiver will be switched out 
automatically at a certain position of the type-wheel, the 
apparatus thus being stopped automatically. Twelve accu- 
mulator cells, fixed into a box, serve as working battery. 
The pressure obtaining in the line circuit is so low as 
to exclude any possibility of an inductive inflaence being 
exerted by printing telegraph circuits on neighbouring 
telephone circuits. 

The advantages afforded by the printing telegraph, as com- 
pared with present telegraph and telephone systems, will be 
Like the telephone, the printing telegraph may 
serve for a direct communication between two persons over 
any distance, but has the additional advantage of any 
hearing mistakes or other misunderstandings being excluded 
by the double and simultaneous reprodaction of the com- 
munication in printing. As above stated, the printing 
telegraph will, at the same time, make it impossible for 
a third person to overhear communications, which is 
possible in the case of the Morse telegraph. This is, there- 
fore, the only means of communication enabling despatches 
to be kept strictly private. 

The central exchange just opened is fitted with a switch- 
board having indicators and jacks for 100 subscribers. 
Sixteen connecting cords allow of 32 subscribers being 
simultaneously connected so as to enable a simultaneous 
communication between a third of all the subscribers in the 
case of the switchboard being complete. As soon as a sub- 
scriber presses down the calling key of his teletyper, the 
official in charge of the indicator board of the central exchange 
will be advised by the indicator of the subscriber in question 
dropping, and an alarm being rung, when he will put him- 
self in communication with the caller, in order to ask for the 
desired connection, and connect both subscribers so that 
their apparatus are ready for direct communication. This 
shows the similarity of service with telephone service, and 
the great advantage of any two subscribers communicating 
directly. There is, however, in addition the possibility of 
connecting any desired number of subscribers to the same 
printing telegraph, so as to transmit the same communication 
simultaneously to all the subscribers. 

Similar telegraphic services from one central office to a 
certain number of subscribers simnltaneously by a so-called 
* ticker" have for some time been in use in New York, 
London and Paris, A similar service has been in operation 
also in Bremerhaven, Germany, for transmitting ship tele- 
grams from one central office to 100 subscribers in 
different places. The central exchange just opened in 
Berlin is also intended, in addition to the mutual com- 
munication between the subscribers, to transmit similar 
information to a certain number of subscribers, limiting the 
ser vice at first to Exchange telegrams. The same system of 
communication could be employed for transmitting telegrams 
from a central telegraph office, such as Reuter’s, to a certuin 
number of newspaper offices. In addition, the above exchange 
ie intended to secure communication with the central telegraph 
office for transmitting or receiving telegrams.through the State 
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telegraphs, The new system has been in use for some time 
with great industrial concerns, such as the Berlin -Allge- 
gemeine Elektrizitáts Gesellschaft and the Siemens & Halske 
Co. for communication between their various departments. 


MESSRS. GRAHAM, MORTON & CO/S NEW 
ENGINEERING WORKS, LEEDS. 


Ox Frida; last an informal inspection of these new works 
took place, a large number of visitors being entertained to 
luncheon at the works by Messrs. Graham, Morton & Co., 
Ltd. The construction of the works and offices, which has 
been carried out entirely by the firm's own employós, was 
begun on May 16th last year, and was completed on 
November 2nd—an achievement which was claimed as a 
record. The establishment is situated in Hunslet, on a site 
of 7 acres, the works covering over 7,000 sq. yds., and the 
offices 1,200 sq. yds.; railway sidings running into the 
‘works connect with the Great Northern railway adjoining. 

The works consist of three bays, in all 886 ft. long and 
146 ft. wide; the structure is of steel, lavishly lighted from 
the sides and roofs, and well ventilated. Two-thirds of the 
floor space are occupied withthe plating and erecting shops; 
there is also a large fitting shop, at one end of which are the 
stores and tool room, with the chain department over. The 
bays are served by four electric 10-ton cranes, each fitted 
with two 8-H.P. and one 5-H P. P. D. M.“ motors. There 
are a large number of modern machine tools, mostly of 
British make. Almost the whole of the machinery is elec- 
trically driven, there being 12 P.D.M. motors in the 
shops of 25 to 74 H.P.—150 н.р. in all—running at 
600 r. p. m., and driving countershafting. The crane motors 
are operated by B.T.H. traction controllers, while the shop 
motors are controlled by Cutler-Hammer starting-switches. 
The power station contains two 150-Kw. E. C. C. dynamos 
coupled to two-crank compound Belliss engines, and a 
34-kW. dynamo built by the Pheonix Dynamo Manu- 
facturing Co., belt-driven, for lighting. The main switch- 
board, as well ав the wiring for power and lighting, was sup- 
plied by Messrs. Crompton & Co., Ltd. Hydraulic pumps 
for the presses are fixed in the power house, while an air- 
compressor for the pneumatic tools is driven by a motor in 
the works. | | 

The offices are very commodious, and include accommoda- 
tion for 50 draughtemen, as well as the managerial and com- 
mercial staffs. 

At the time of our visit some large orders were in hand in 
the shops, including a steel building for Harrismith electricity 


works, South Africa, excavating machines for underground . 


railway tunnels, а number of railway bridges, coal and ash 
conveyors, colliery corves, &c., including several contracts 
for electrical authorities and companies. Messrs. Graham, 
Morton & Co. have recently constructed in Edinburgh the 
largest installation of inclined gas retorts in the world, cost- 
ing £118,000, and a similar installation in Milan, costing 
£108,000 ; other gas works in hand are for Paris and Leeds, 
the latter of which was inspected by a number of the visitors. 
As one of our most energetic and wideawake British firms, 
who are well able to hold their own with foreign competition, 
Messrs. Graham, Morton & Co., Ltd., merit our sincere 
congratulations on the completion of their new works. 


REVIEWS. 


The Practical Physics of the Modern Steam Boiler, By 
FRED. J. Rowan, A. M. I. C. E., &c. London: P. S. King 
and Son. 1903. 218. net. 


Mr. Rowan's aim in the present work is to deal with the 
fundamental principles affecting the form, action and effici- 
ency of steam boilers. He treats almost exclusively of 
water-tube boilers, and hardly attempts to discuss the 
cylindrical boiler at all. The work has evidently been under 
preparation for some years; in fact, the author states in his 
preface that the major, portion of this work was written 


early in 1898," and its publication has been delayed con- 
sequent upon the immense amount of labour involved in 
giving chapter and verse for the innumerable patents cited 
in the chapter on the historical development of the“ Water- 
tube Boiler.“ This appears to us a pity, as much of the 
recent discussion on boilers is entirely ignored ; for instance, 
the whole work of the Boiler Committee is practically con- 
fined to a scanty reference in the preface, and the reader 
will search in vain for- any reference to the Committee's 
work in the index, Though the results of the Committee's 
labours may still be incomplete, yet in a book of reference, 
which is essentially the character and object of Mr. Rowan’s 
present work, there should have been added a more com- 
plete reference to the trials already published by the Com- 
mittee. | - 

Mr. Rowan endeavours to direct the reader's attention to 
the principles underlying correct boiler construction and use, 
rather than to the proportion of any one particular area or 
surface to that of another. For instance, it is not so much 
a question as to how much coal can be burned in a given 
grate, as to what is the largest quantity which can be effi- 
ciently burned in а given time at the highest temperature 
attainable and with the minimum of labour.. Again, with the 
furnace gases, it is the question of the number of feet per 
second at which they traverse the н.в., and the number of 
thermal units transmitted per square foot per second; or it 
is the quertion as to what is the greatest velocity that can 
be imparted tothe water, and that in a contrary direction to 
the furnace gases. Mr. Rowan endeavours to deal with the 
other questions underlying boiler construction in a similar 
way, rather from the physical point of view than from the 
severely practical side. He makes no claim to originality 
in the vast majority of the information placed at the dis- 
posal of the reader ; on the contrary, the object he desires 
to attain has been to place in the hands of engineers a 
volume where they may have ready and easy access to all 
the principal data that have been published on water-tube 
boilers, without having to constantly refer to the pages. of 
Engineering, Inst. С.Е, Proceedings, Bertin, Robertson and 
other authors. | 

An immense amount. of research is condensed in the 
historical chgpter, and hundreds of patents, with their numbers 
und years, are cited. This information will be extremely 
useful to в few, but to the ordinary reader it cuts up the 
thread of the narrative very considerably, and will tend only 
to bewilder many, more particularly as, amidst this mass of 
information, it is practically impossible to tell which boilers 
have been brought to а successful practical issue, and which 
have died in the state of infancy, or which have not even 
got further than the pages of a patent specification. One 
comes away with a feeling, after perusing this chapter, 
that there is nothing new under the sun, and that several 
minds at different times evolved the same ideas unbeknown to 
one another. 

Prof. Thurston has written a preface to the work, in 
which he compliments the author on “this novel and 
valuable contribution to the literature of the subject,” and is 
* much interested in finding so large a portion of the work 
devoted to the water-tube boiler," and ће “ looks forward to 
the time when their use will become general, to the exclusion 
older and more dangerous forms of boiler.” 

Mr. Rowan demurs, in the first chapter, dealing with general 
considerations in the selection of the best type of boiler, at 
the conditions laid down by some previous authors, and he 
proceeds to cite ten points as against the five stated pre- 
viously. Now, it appears to us that though the five 
points previously given may be, and are, open to criticism, 
yet Mr. Rowan's ideal points are equally or more so. 

If Mr. Rowan intended the points he cites to refer ex- 
clusively, or even primarily, to high-speed marine work, then 
he may be correct in placing во much importance on the 
question of weight, but for the vast majority of land work, 
weight is not of such vital importance, and should take a 
very secondary place as compared with many other questions, 
such as facilities of repairs," prime cost,” and “ cost of 
maintenance,” which points he refers to. 

In Chapter II. Mr. Rowan deals with “ Some Fundamental 
Elements of Boiler Design,” and here he wisely lays emphasis 
on a question too often overlooked in steam boiler design, 
and which is a frnitful cause of starting weaknesses leading 
often to accidente—viz., the fatigue of metals, In closing 
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he-gives:certain “ axiomatic statements as to the require- 
‘mente that must be aimed at in competent boiler design. 

- Ohapter III. is devoted to Combustion," and Chapter IV. 
to “ Transmission of Heat," and in these chapters we find 
all the classical experiments by Durston, Yarrow, Pietet, 
Bleckynden, Hirsch and others fully described and illustrated. 
. Ohapter V. is devoted to the important subject of “ Cir- 
culation of Water —a subject of paramount importance 
-when dealing with water-tube boilers, and the neglect or 
want of appreciation of this subject has led to more water- 
bube boiler failures than any other cause. Mr. Rowan says 
there are two kinds of circulation (1) due to the natural 
ection of boiling; (2) that due to mechanical means or 
artificial circulation. Under natural circulation, Mr. Rowan 
goes over all the various papers and discussion before the 
Institution of Naval Architects and the Institution of Civil 
Engineers, and other learned societies, which have taken 
place on the papers read by Thornycroft, Normand, 
Watkinson, M. de Ohasseloup-Laubat, and others Under 
* forced circulation " Mr. Rowan says that there should bea 
development of this system, but he gives no information ag 
to what attempts have been made in this direction, nor does 
he dwell upon the great practical difficulties attending any 
attempt at the mechanical foreed circulation which he 
appears to advocaje—meohanical circulation with pressures 
at from $00 to 400 lbs. sq. in. would greatly add to the 
anxieties and responsibilities of those in charge, say, of the 
80 boilers of some of our large vessels. Не quotes one 
example of a “ film" circulator, but it can hardly be termed 
a happy choice. | 

Chapter VI. deals with “The Influence of Temperature 
on Tenacity апа Ductility." А great deal of information is 
eolleeted from various sources, but much of the information 
would be better fitted to а work on metallurgy, and the 
practical-application of the information given to the con- 
struction and maintenance of boilers might with advantage 
have been more clearly set forth. 

Passing over the chapter on Corrosion and Incrustation, 

whioh Mr. Rowan summarises in afew practical and pointed 
remarks, we come to Chapter VIII., which ie devoted to a 
** Historical Sketch of Boiler Designs." This chapter, which 
consiste of about 150 pages alone, must have involved a very 
great amount of care and labour in its preparation. The 
author draws liberally from Bertin, Thurston, Chasseloup- 
Laubat, Robertson and others, and to the information drawn 
from these sources, he adds an enormous number of references 
from the Patent Office records. As a collection of informa- 
tion from all available sources this chapter should prove a 
moat valuable asset to the information on boiler develop- 
ment. 
The closing chapter is devoted to Tests and Results, and 
here again Mr. Rowan has taken whole pages from Bertin, 
Proceedings I. C. E., photographing them down into blocks, 
with the result that some of the tables can hardly be read 
without the aid of a magnifying glass. 

We think the publishers would have better advised had 
they made two volumes of the work instead of trying to cram 
all the information into one volume. 

The work is an able and comprehensive compilation of 
the encyclopsedia type, and Mr. Rowan is to be congratu- 
lated on the completion of a work which must have taken a 
vast amount of industry and care in ita preparation, and 
which cannot fail to interest all those interested in the sub- 
ject of water-tube boilers. 


The Practical Testing of Dynamos and Motors. By CHARLES 
F. SwrrH. Manchester: The Scientific Publishing Co. 
58. net, 


It is seldom the reviewer has had, through his hands a 
he can more cordially recommend for all-round 
excellence than this little treatise. It is a comparatively 
elementary non-mathematical introduction to the study of 
continuous-current dynamo machinery, giving full in- 
structions for the carrying out of the more usual tests on 
machines of different kinds. The treatment of the subject 
is thorough and lucid, and the diagrams, and especially the 
numerous curves got from actual tests, are all excellently re- 
produced in a very clear manner. 
A station engineer, or, in fact, anyone possessing average 


common sense and some electrical knowledge, would find in 
this book all the information he wanted to enable him to set 
about making the necessary tests on any continuous-current 
machine to see if it complied with a given specification, or 
to determine its fundamental constants and obtain for him- 
self valuable information as to the merits or demerits of its 
design. 

The book begins by a few pages of practical hints regarding 
instruments, the keeping of notes, &c., and warnings as to 
possible pitfalls, which are obviously derived from con- 
siderable experience in carrying out the tests described. 
Then follow 18 chapters dealing in detail with the measure- 
ment of armature and field resistances, the production of 
E.M.F. and its relation to speed, magnetisation, influence of 


air-gap, armature reaction, characteristic curves for different. 


types of machines, and methods of carrying out at varying 
loads all the usual tests, such as the Hopkinson and 
Swinburne tests, concluding with a chapter on the regulation 
of three-wire systems and on the testing of balancers and 
boosters. | 

In the chapter on the measurement of resistance, attention 
is drawn to the gross unreliability of the usual method of 
determining the rise of temperature of field magnets by 
means of mercury thermometers attached in various positions 
and covered by wadding or other non-conductor. The 
results obtained by this method are shown by means of curves 
and contrasted with those got from determinations of the 
actual resistance of the field windings when hot, assuming a 
value for the temperature coefficient of copper, which in 
this case is given correctly as 428 per cent. per degree 
Centigrade at the ordinary temperature. 

In the chapter on miscellaneous tests, several pages are 
devoted to the different methods of determining the voltage 
round the commutator. Though the information given is 
fairly complete, it would have been improved by further 
details as to the size and materials of the revolving disc and 


. brushes, points of great importance if the test is to be satis- 


factory, as neither wood nor ebonite is. available for the 
disc if intended for permanent accurate work. A figure 
showing how the accessories required are to be applied to an 
ordinary machine would have been more useful than fig. 60, 
showing an arrangement quite inapplicable in most cases. 
We hope a book of similar character to the present 
volume, and dealing with alternating-current plant, may soon 
be available. J. A. H. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Tramway Depreciation. 


Re your excellent reference in regard to the above in your 
issue of March 4th, yon do, from time to time, give good 
advice to consulting and constructing engineers; but in the 
majority of cases it apparently goes unheeded. | 

It is high time that tramway engineers should do some 
solid thinking with reference to the future. In my opinion 
the ** Southampton " experience is only the forerunner of а 
“series” of very expensive experiences, which numerous 
corporations will undergo long before the year 1910 arrives. 

The first and highly essential step in tramway con- 
struction should take the form of а solid “concrete 
foundation all the way across the track bed, from 6 to 
12 in. deep (according to the nature of tbe ground), and 
should in width finish off at “ not less” than 2 ft. on the 
outside of each rail. 

A second method is for the rails to be laid and 
“ spiked” on wooden “sleepers,” and the sleepers com- 
pletely embedded in good solid concrete; and a third 
method, more suitable for light railways through country, 
is for the rails to be spiked on good ‘‘creosoted”’ sleepers, 
the rails resting on metal tie-plates,” to prevent the rails 
cutting into the sleepers, and the whole track to be well 
“ ballasted.” 

It is, of course, needless to say that such a track founda- 
tion should be well drained, but how often is this highly 
important condition ever given a thought. 

Jt is abpolntely а ** useles& ™ waste of time and money to 
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lace rails upon a “poor” foundation, and adopting 

eavy raile, welded joints, heavy fishplates, anchoring beams, 
&c., are under such conditions only patching up, for the 
time being, what is in the very beginning а “ bad job.“ 

Turning our attention to the track itself. As regards 
the smooth running of the car, the following conditions are 
essential: — (a) Track lengths “level” on the “ tread ” of 
the rail; (b) true to gauge; (^) wide grooves; (d) curves 
of large radii; (e) grooves free from stones, dirt, sand, &c. 
These conditions, in addition to tending to smooth 
running of the car wheels, affect the “resistance to traction ” 
(and, therefore, the power consumed per car) and also the 
* life” of the rails; additional conditions which affect the 
“life” of the rails are nature and steepness of gradients, 
composition of the rails, kind of traffic on track (whether 
= nger or merchandise, with heavy rolling stock), 
and last, but not least, the ** weight” of the rails, and the 
form of the cross-section " of the rail. 

These last two conditions are easily controlled by *'specifica- 
tion," and there ought to be no reason why engineers should 
not make departures from existing conditions. 

In my book, * Practical Construction of Electric Tram- 
ways” (Spon), I recommend that the weights of rails should 
vary from 95 to 120 lbs. per yard. 

As to the question of the form of rail section, I am of 
the opinion, taken from a “ durability point of view, that 
the rail section can be greatly improved on; and the 
“life” of the rail depends at the outeet more on its 
form than on any other condition (neglecting, of course, 
its metallurgioal composition). 

From a “tractive resistancé" and consumption of 
power point of view, the ** grooved girder type of rail, as 
generally adopted, is the very worst type possible. A better 
form from this standpoint is the “step girder rail," and, 
better still, the“ T-headed girder rail.” 

Whereas under average conditions the “tractive re- 
sistance " for ** grooved girder rails is about 30 lbs. per ton, 
ditto for the “step girder rail” is about 18 to 20, and 


for the T-headed girder rail about 12 to 15 lbs. per ton. 


The only advantage which a “ grooved girder rail” possesses 
is that it enables the street pavement to be more readily 
and closely laid. It has several very great disadvantages. 
Cars do not keep the track better on a ** grooved pirder rail” ; 
in fact, it is otherwise. The step girder and T-headed 
girder rails are safer, and in going round curves they only 
need guard rails.“ 

In fact, “grooved” girder rails should never be used on 
tramways or light railways laid through country where there 
is no pavement. 

The proper rail for light railway construction is, in my 
opinion, the T-headed girder type, because (a) it is safer ; 
(b) it has less “tractive resistance“; (с) it is more 
“durable” ; and (d) for reason (с) it is more practicable ” 
and commercial for the rolling stock used in the carriage 
of merchandise; (e) a lighter weight rail with greater 
durability can be built in this form than any other. 

The Hampshire Light Railway (recently constructed) 
have used the “grooved girder rails" оп the ballested 
track through country ; I believe it would have been а wiser 
policy to have used T-headed rails. | 

In my opinion the present type of “grooved” girder 
rail = be improved, especially in the distribution of 
meta 
The force of this suggestion will be more readily realised 
when the existing tramways have had the experience of 
ro Ud stock. carrying heavy merchandise passing over 
them. 

On the question of * depreciation allowance," the majority 
of the tramway undertakings are taking the average life 
of the track as 10 ог 12 years, and are allowing about £450 
per annum per mile of single track. I should suggest 
that they take respectively seven or eight years and £600 
per annum as their basis. 

A number of extensive tramway undertakings are contem- 
plating the carriage of merchandise; this is to be con- 
fined to night and early morning, and the “ passenger 
traffic" during the other hours; under such conditions they 
will find that five years will be nearer the average life 
of the track (and they will have to allow *' depreciation ” 
accordingly), becanse goods traffic" abuses the track 
more than“ passenger traffic," | "E 


* 


With continuous vibration, due to continuous 


traffic, a rail becomes tired,“ and the fibrous struo- 


ture of the metal of the rail assumes a “ crystalline” 
formation; this is one of the reasons of “ short life," also 
why a rail deteriorates more rapidly towards the end of its 
life than at the beginning. 

In conclusion, I beg to offer а hint for serious investi- 
gatore. The track is utilised (in the case of the “ over- 
head " system) as a return circuit for the electric current, 
and I suggest that this **polarises " the “molecular struc- 
ture" of the metal, and, in so doing, affecta the life of 
the rail. | S 

I, therefore, suggest that samples of rail before installa- 
tion, and after being in use for some time, should be 
submitted to chemical and microscopical observation. I 
believe that the knowledge thus gained will be of in- 
calculable practical and commercial value to the tramway 
world, and have a great bearing on the future. If such 
* polarisation " does occur, with detrimental results, 
then some of the present methods of installation will have 
to be altered. 


March 10th, 1904. 


Wm. R. Bowker. 


The National Position of Steam Coal. 


The alarm in some quarters abont the rapid diminution of 
our best steam coal is only natural, but not well founded. 
Steam is not likely to continue much longer as the vehicle 
of heat energy in fluid pressure motors. The gas producer 
and internal combustion engine are destined to supersede 
steam, and, with the disappearance of steam, steam coal will 
not be required. Good coal is thrown away on a gas pro- 
ducer. One pound of cheap slack coal will give as much 
B. H. P., without smoke, as 2 lbs. of best steam coal, the 
former burned in a producer and gas engine and the latter 
in а boiler for steam raising. | 

This cold truth bas immense significance to the live 
engineer, while others are scanning the distant horizon for 
Bome appearance of improvementa to reduce the consumption 
of steam coal, or for artificial interference with its mining 
and sale. The solution of the difficulty is under their 
very noses, and wise engineers have been quietly adopting 
gas producers and ges engines for power purposes. 

Having had the subject of adapting the gas producer 
to ship propulsion in hand for over two years, I сап 
affirm that it is certain to be as successful at sea as on land 
—the producer being altered, of course, and the engine 
designed for working on board ship; this direction of 
progress, however, is not electrical, but still it may be of 
interest. Steam coal is a necessity on warships, and good 
coal always necessary on all ships employing steam boilers, 
hence the present large consumption of high-class coal. 

For large generating electric centres for power purposes, 
the Trafford Park installation is an instance in point of gas 

wer. 

Much has been written and talked about saving our coal 
supply, but when the question is probed to the bottom, the 
talk usually turns out to be, like the now customary dis- 
courses about educating engineers, much on a level with the 
casual remarks exchanged between parties about tbe weather. 
Tbe modern gas producer is at hand to save any amount of 
coal in all the industries in which heat is necessary. And 
in a great many cases it has been adopted with vast savings, 
both for heat and motive power purposes. But the strange 
feature of the situation is that those who ory out most about 
the rapid consumption of high-class coal, either ignore 
the existence of gas producers or are not aware of their 
existence. | 

Cheap energy, either as mechanical or electrical power, 
can be obtained only by converting the energy of cheap coal 
in a gas producer and gas engine. | 
_ To those interested in the cheap supply of electrical energy 
for industrial purposes, it should be a matter of vital im- 
portance to establish their works on the coal fields, purchase 
cheap slack, and get electrical energy in abundance at a 
price per unit even less than that from a waterfall. 

This vital question, however, is never heard of. Instead 
of adopting the most recent developments of power produc- 
tion, we find the projectors of large power echemes proposing 
te use the old boilera and engines, and all the rest of the nee 
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and wont engineering practices. They are consequently 
doomed to early failure; no steam power plant can supply 
electricity at a price anything near what it can be made for 
by any power user with his own gas producer and gas 
engine, even at as low a unit as 50 B. H. P. 

The steam turbine for a time has given steam power a 
fillip which may prolong its supposed supremacy, but the 
internal combustion engine, capable of using any fnel in а 
gas producer and converting one fourth of the heat, energy of 
that fuel into actual brake horse-power, is bound to prevail 
in the end, and the fact to be realised is that we are not 
waiting for it, it has come and is ready for the work. 

At any rate, any discussion about steam coal” should 
take into account the use of cheap coal ог “ power coal; 
steam no longer holds the predominance in power working 
that it did in recent times. 

The main, question nowadays is not How are we to get 
cheap steam power?” but How are we to get cheaper —— 
power?" The hyphen will by the up-to-date engineer be 
filled in by the words steam, gas or water, according to 
circumstances, and where cheap slack coal is plentiful the 
word would be gas, if a cheap waterfall was available the 
word filled in would be water. 


R. Kennedy. 
; Osmium Lamps. | 
Would one of your readers kindly inform me where 1 
could obtain osmium lamps ? 
Cambridge. 
R. E. J. 


Municipal Appointments. 


In view of the numerous letters you have published recently 
from unsuccessful and apparently discontented candidates for 
municipal appointments, the following extract from one of 
Mr. Blake's articles in the Business World, may be helpfnl : 
„The patience and perseverance, the resisting of temptations, 


the industry and energy required to overcome and to accom-. 


plish—the possession of these qualities is the best pull’ a 
young man can have, and it is more sure than the doubtful 
and short-lived influence of a friend. The young man who 
secures or retains a position from any other reason than one 
of fitness and capacity is unfortunate.” : 

This is as true and as applicable in the engineering as in 
the business world. 

A. J. B. 


The Sterilization of Water by Ozone. 


The question of the sterilization of water by ozone has of 
late received some attention, but, so far, very little informa- 
tion has been published giving details of the systems, or how 
far they have been a success, either experimentally or oom- 
mercially, 

Might I, through the medium of your columns, ask if any 
reader can supply particulars as to what has been, or is being, 
done in this direction ? 

E. T. W. 


Electricity in Mines. 


With reference to the correspondence on this matter 
the writer is reminded of a story. There was once a 
colliery manager whose barometer was out of order, and 
noticing that an ass belonging to a neighbouring farmer 
always brayed on the approach of a change in the weather, 
he hired the ass to take the place of the barometer, and thus 
instruct him in barometrio variations. But alas! and alack ! ! 
from that day onward his life was made ever miserable, by 
every other ass instructing him as to how he should work his 
pit. 

T. Campbell Futers, 


Another Voice from Shanghai. 


‚ You will be pleased to hear that our municipal competi- 
tion is now at an end. We called a special ratepayers’ meet- 
ing, and it was decided by в majority of 4 to 1 that the 
municipality, in dealing with fittings, &c., were exoeedin 
the limita of legitimate municipal trading. We must thank 


you for your excellent article, * A Voice from Shanghai” 
(ELEC. REV., September Ist, 1908), which we used, along 
with several of your leadiug articles on Municipal Trading, 
in our fight with the Council. 


A Correspondent at Shanghai. 


[It is always a pleasure to hear from our friends who are 
connected with electrical development in places far away. It 
is satisfactory to learn that the Shanghai Council has been led 
to recognise that private electrical trading has rights which 
must not be disregarded, and it is the more gratifying to us to 
know that the ELECTRICAL REVIEW was influential in bring- 
ing about this very desirable result. We are continually 
receiving evidence of the interest with which Britishers in 
the Colonies and foreign parts welcome the arrival of our 
journal, and of the eazerness with which they scan ita 
contents. Perhaps our 'cross-the-water readers will remember 
that news from them as to electrical events is equally accept- 
able to our great connection of readers at home.—Eps. E. R.] 


Gas v. Electricity. | 


I should like to thank Mr. H. Waymouth Prance for the 
interesting figures he has given me in his letter of March Ist, 
under the heading Gas v. Electricity,” and whilst on the 
subject, to congratulate “ Development Engineer on his 
excellent suggestions. | 

The professional canvasser has but little difficulty in 
persuading the man who has sense enough to absorb the fact 


that even at a higher cost per С.Р. per hour, electric lighting 


offers 80 many advantages over gas lighting as to make it 
infinitely cheaper in the end. 

It cannot be denied, I am afraid, that in almost every 
neighbourhood there is a class of consumer, in some cases a 
large portion of the residents, who cannot be induced to see 
this. This class of consumer, whose load is well worth 
attempting to secure, finds an additional flavour lent to 
* margarine " by the fact that its first cost is less than that 
of ** butter." 

Far be it that I should revile the professional canvasser— 
his . lot is hard enough—yet I feel sure ‘ Development 
Engineer's" private canvassers would penetrate where he can 
never hope to. 

I believe that many waverers, who meet the argumenta of 
the professional canvasser with the proverbial bulldog, would 
not only listen to, bnt be converted by, the blandishments 
of their neighbours and friends. 

I take it, Development Engineer's scheme need not 
stop at private residents and free wiring. Surely shop- 
keepers might, with advantage, be enlisted ; for tradesmen 
are most prone to merely compare bills for current with 
those for gas during similar quarters of the year. 

With regard to the inducement to be offered these private 
canvassers, * Development Engineer's " suggestion that pay- 
ment should be made “in kind” is & good one. Monetary 
transactions between them and the local supply company 
should be avoided. Perhaps one unit free per 8-c.P. lamp 
connected through their efforts to the mains would answer. 
The question is one that presents difficulties, — 

An energetic and persuasive individual might succeed in 
inducing several of his acquaintances to install lights, or 
even motors, amounting in 8-C.P. equivalents to double 
his own installation. 

In a case of this sort, where the private canvasser earned 
in a quarter, say,one and a half times his quarter’s con- 
sumption in units free, then he might be farther rewarded by 
giving him the value of the surplus free units in extra 
lighting or improyements to his installation. 

Again, in the case of a free-wired canvasser, these surplus 
units might be put to his credit account, at a fixed rate per 
unit, towards & fund enabling him to purchase his own 
installation. : 

As the private canvasser’s premises would, in all pro- 
bability, as his show room, be one of his strong argumenta, 
it would pay to deal liberally with him when giving him the 
value of surplus free units in improvements and additions to 
his installation. 

Where traction and lighting are combined, the extra 
reward could take the form of passes on the cars lasting for 
various periods, 


Proving claims would be simplified by getting intending 
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consumers to write on their application forms “ introduced 
bv Mr. So and So.” 

I hope, with Development Engineer," that others will 
give their views on this question which is of interest to all 
trying to push electric lighting in small towns. 

| Agnostic. 


° The Curtis Turbine. 


Many claims have been made to prove the superiority of 
the steam turbine over the reciprocating engine, but of all, 
‘the most astounding is that promulgated by Mr. F: Samuel- 
son in his paper, read before the Rugby Engineering 
Society, abstracts of which are given in your issue of the 
4th inst. 
In his paper we are informed that “to handle higher 
of vacuum in an engine, it would be necessary to 
make the cylinders very large, which will not only increase 
the size and weight of parts but also friction in working, 
80 as to fix a practical limit which cannot be passed without 
excessive cost and complication.” АП this looks very nice 
on paper, and sounds well to any engineer not thoroughly 
versed in the theory and practice of steam engineering, but 
all practical men will undoubtedly deem it an erroneous 


- idea. 


Ав a simple illustration, take two engines of similar 
power, working with the same initial steam pressure, length 
of stroke and piston speed, one engine being non-condensing 
and the other condensing. In such cases I have always 
found the non-condensing engine has the largest cylinders, 
whilst in that designed to work condensing the cylinders 
decrease in size according to the degree of vacuum 
specified, and consequently the parts, instead of becoming 
costly and heavy, are just the reverse, and as for complica- 
tions, they are no greater in one case than the other. 

If I am wrong, will someone kindly correct me; but 
such statements as the above certainly require verification. 


Arcturus. 


(Mr. P. W. Willans, in his classic papers, showed clearly 
the impossibility of utilising high degrees of expansion in 
reciprocating condensing engines, owing to the fact that 
the additional losses would more than compensate for the 
gains. These difficulties are not met with in turbines. 

As for the cylinders being larger for the same power 
when non-condensing, this is a totally different matter; it is 
obvious that, when an engine has to work against a back 
pressure of, say, 18 lbs. per sq. in., instead of 3 lbs., the 
cylinders must be larger, and more steam must be used.— 
Eps. E. R.] . 


Magnetic Lampholder. 


In your last issue dated March 11th, we noticea paragraph 
on page 417 headed Magnetic Lampholder.” It mentions 
а firm in Birmingham who are supplying these lampholders. 
We beg to point out to you that we are the sole agente for 
these articles for the United Kingdom and the Colonies, and 
by applying direct to us, those in the trade can obtain proper 
quotations such as they are entitled to. 

The Typewriting Telegraph 
| Corporation, Ltd. 
92, Queen Victoria Street, 
London, E.C. 
March 15th, 1904. ‘ 


[* Central Station” inquires the name of makers of 
“ Etna " engine oil.—Eps. E. R.] 


LIVERPOOL-SOUTHPORT AND OROSSENS 
ELECTRIC RAILWAY. 


Ox Saturday last, by invitation of the contractors, Messrs. 
Dick, Kerr & Co., Ltd., and of the Lancashire and York- 
 Bhire Railway Co., we took part in a visit of inspection to 
the newly electrified portion of the railway company's system. 
Leaving the Exchange Station, Liverpool, at 11 a.m., we 
travelled in one of the electric trains to Southport, a dis- 
tance of 18} miles, in 28 minutes, the speed recorded reach- 


Tc 
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ing 59 miles per hour; the motion, however, was so smooth 
and easy that it was difficult to realise that this high speed 
was attained. As the train was stopped by signal for some 
time when nearing Southport, the average speed must bave 
been well over 50 miles per hour. The train was under 
perfect control, the acceleration being rapid but uniform, 
and in no way inconvenient. 

On the return journey а short stop was made to inspect 
the Birkdale sub-station, which is fed with three-phase cur- 
rent at 7,500 volte, 25 cycles per second, from the power 
station at Formby, and supplies direct current to the railway 
at 600 volts. . Another halt was made at the power ‘station 
for half an hour; here there are four 1,500-Kw. Dick-Kerr 
alternators, direct driven by Yates & Thom horizontal com- 
pound Corliss engines, and a 750-Kw. set in course of erec- 
tion. The power station embodies many interesting features, 
which will be fully described in our next issue. | 

Afterwards the visitors returned to Liverpool, exceedingly 

leased with the trip, which was in every way a success. The 
whole of the undertaking has been carried out by the con- 
tractors, Messrs. Dick, Kerr & Co., in a style to compare 
favourably with any electric railway that we have seen, at 
home or abroad; and seeing that this, besides being their 
first large railway undertaking, is also the largest and 


most important venture of the kind to be completed in this 
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country, the success which has been attained reflects the 
greatest credit alike upon the contractors themselves, and 
upon Mr. J. A. F. Aspinall, general manager of the L. & X. 
Railway Co., to whose designs the work has been carried 
out. Special commendation is also due to the Railway Co., 
who, instead of shivering on the brink in constant apprehen- 
sion lest some new system of electric traction should be 
devised, like some of their more timorous compeers, have 
boldly taken the plunge, and we hope will quickly gain their 
reward. 


It has become almost generally accepted that electrification 
offers the most satisfactory means by which the great rail- 
way companies may recover the local traffic which has been 
to a great extent captured by electric tramways. Moreover, 
the apeedier and more frequent service which accrues from 
the adoption of electricity serves as an inducement to a 
suburban population to live further away from the great 
industrial centres ; but, beyond this, electricity permits of a 
greater development of traffic than is possible under steam 
conditions. 

The scheme for the electrification of the Liverpool and 
Southport branch of the Lancashire and Yorkshire Railway 
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had been maturing for a considerable time before any public 
announcement -was made on the subject. The scheme 


generally was originated by Mr. J. A. F. Aspinall, the 


general manager of the company, who long ago realised the 
possibilities of great traffic development in the excellent 
residential districts which lie between Liverpool and South- 
port, and on the north side of the latter town. The new 
service, with its greater facilities, will, no doubt, lead many 
Liverpool business men to take up their residence on the 
north side of the city, and particularly in the charming 
suburbs on the further side of Southport ; for the electrified 
line, having been extended to Crossens, enables the district, 
as regards convenience, to rival the residential neighbour- 
hoods of the Wirral peninsular which lie on the south side 
of the river. 

The decision to electrify having been made, no time was 
lost in putting the work in hand. The complete scheme, 
with the exception of the rolling stock, which was made at 
the Horwich and Newton Heath works of the railway com- 
pany, was entrusted to Messrs. Dick, Kerr & Co., Ltd., of 
London, Preston and Kilmarnock, who may take credit for 
being the first firm in England to carry out and complete a 
scheme of this magnitude. It may be interesting to note that 
the work of electrifying the line has been completed in a 


remarkably short time; twelve months ago the work of 
construction had not been begun, yet on March Ist, 1904, a 
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these trains stop at every station, a few expresses being run 
in the morning and evening for the accommodation of the 
business men. The running times are at present as follows : 
—Express trains 25 minutes, stopping trains 54 minutes, 
Hall Road stopping trains 25 minutes. The total train 
mileage per diem is about 1,900. | 

With electrified conditions the train mileage will be 
increased to 3,200. The number of trains in each direction 
between Liverpool and Southport will be increased from 
36 to 65, and between Liverpool and Hall Road from 
38 to 54. 
Southport will be decreesed from. 54 minutes at present, to 
37 minutes, and from Liverpool to Hall Road from 25 
minutes to 17 minutes ; the schedule time of the fast trains 
will remain unaltered, but there will be an express in each 
direction hourly, instead of only rarely. In addition to this, 
the express trains will run on to Crossens, giving that 
suburb a service of 17 trains each way during the day. 
These arrangements, however, do not represent the ultimate 
capacity of the line, and if the traffic in the course of a year 
or two were to demand it, there would be no difficulty in 
running an even more frequent service. It is intended to 
shorten the stops at the intermediate stations, and as this 
wil make fresh arrangements necessary to deal with 
heavy Juggage and parcels, a special baggage car has been 
built to deal only with this service. This car will make 
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CROSS-SECTIONAL ELEVATION oF POWER STATION. 


. scheme embracing 47 miles of permanent way, a transmis- 
sion plant of 12,000 н.р. and a complete train system have 
been carried out. It is further to be remembered that this 
has been achieved without interference with the running of 
the steam service. These results are mainly due to the 
untiring energy of Mr. Aspinall, seconded by the efforts of 
the contractors. 

The distance between Liverpool and Southport is nearly 
183 miles, the total length of track equipped being prac- 
tically equivalent to 47 miles of single line. The gradients 
on the road are slight,and there are but few curves, the 
steepest gradient being a short length of 1 in 85 near 
Waterloo, and the sharpest curve one of 7 chains at South- 
port; with these exceptions the line is level and straight. 
There are 14 intermediate stations, which lie at an average 
distance of about one mile apart on the southernmost por- 
tion of the route, but are more widely separated on the 
northern portion. The traffic is almost wholly passenger, 
business people going to and returning from Liverpool in 
the morning and evening, with a considerable shopping and 
miscellaneous traffic during the day. 

1 Under steam conditions, there are about 36 trains per day in 
each direction between Liverpool and Southport; a similar 
number running in each direction between Liverpool and Hall 
Road, a station some 7 miles from Liverpool. The majority of 


numerous trips between Liverpool and Southport, and will 
immensely increase the ease and rapidity with which parcels 
can be delivered in the residential districts between Liver- 
pool and Southport. 


GENERAL OUTLINE OF SYSTEM. 


The portion of the line which has been electrified is shown 
on the map on p. 458, and it is obvious that the distance, quite 
apart from conditions of service, demanded a system of high 
pressure transmission. The electrical energy is generated as 
three-phase alternating current of 7,500 volts pressure, and 
transmitted direct to sub-stations, where the voltage is stepped 
down by statics and transformed by rotary converters into 
direct current of 650 volts pressure, the maximum voltage 
at the train being 600. 

The power house is situated approximately about the 
centre of the line, near Formby, directly on the River Alt, 
being thus favourably situated as regards economical distri- 
bution and a plentiful supply of water. The power house is 


. utilised at the same time as a sub-station, from whence part 


of the electric energy is distributed direct to the adjacent 
track. In addition to the rotary converters at the main 
power house, the scheme embraces three sub-stations, the 
first being at Sandhills, the second at Seaforth, and the third 


Moreover, the running time from Liverpool to ` 
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at Birkdale. The distances of these sub-stations from 
Liverpool are as follows :— 


Sandhills station, distance from Liverpool is .. 2 miles 
-Seaforth sub-station, distance from Liverpool . e 33 „ 

Formby power house sub- station, distance from Liverpool 104 „ 
Birkdale sub-station, distance from Liverpool . 164 „ 


Near Liverpool it has been necessary to arrange the sub- 
stations closer together than on other parts of the line, in 
order to cope with the considerably heavier traffic of the 
local trains running from Liverpool to Hall Road, and vice 
versá. The extreme ends of the line—from Sandhills sub- 
station towards Liverpool, and from Birkdale sub-station 
towards Southport and Crossens—are each fed by one sub- 
station. ‘whilst, for the intermediate sections of the line two 
snb-stations participate in supplying energy to the trains, 
the demand of energy supplied from each sub- station 
depending on the position of the train between the sub- 
stations. The sub-stations are situated near the track, 


thus avoiding any low tension cabling, except a short con- 
necting length. 


The system is arranged so that any sub-station can be dis- 
connected, if required. 


(To be continued.) 
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PARLIAMENTARY. 


NorTH AMD SOUTH Woorwiou Егествіс RarLway BILL. 


Tuis Bill came before the Select Committee of the House of 
of Commons, of which Mr. Russell Rea is chairman, on Thursday 
-— week. i 

ir BaAnLPH LiTTLEB, K.C., who opened the case for the pro- 
moters, said that the Bill sought е inoorporate a сагу 
for the purpose of the construction of a tube railway under the 
Thames from North to South Woolwich. The capital powers sought 
were for £240,000 with borrowing powers for a third of that amount. 
At the present time the only means of communication between the 
two points was by means ofa free furry. That ferry was dangerous 
in time of fogs, and owing to ite irregularity it was the custom of 
many firms on the south side of the river to discharge those of their 
men who lived on the north directly the winter months came on. 
The Bill proposed.to construct а single tube railway starting from 
the gates of Woolwich Arsenal on the south and terminating on the 
north side of the river. The line would be a single one worked on 
the shuttle system. The carriages would bave electric motors fitted 
on them instead of having separate motor cars such as those 
originally used on the Central London Railway. The platforms 
would be of sufficient length to accommodate a train of six coaches 
each train to be capable of carrying 630 passengers. The necessary 
current would be taken from the Woolwich Borough Council. 
. At the conclusion of counsel' speech a number of witnesses 
were called. Major Isaacs, one of the promoters, said that he did 


not think there was much chance of the L C C. constructing а tunnel 


forsometime to come. Cross-examined by Mr. Lewis Coward, К.О 
the L.C.C.) Witness said that he did not know that the Сом 
had under consideration such a scheme as that of {ће company. If 
their Bill were sanctioned he should certainly seek compensation in 
the case of the construction of such a subway by the L. C. O. It was 
the intention of the company to construct the line asa self-contained 
railway, and in no other manner; there was no intention to convert 
the railway into an electric tramway. Оо]. A. Н. Bagnall, of the 
War Office, supported the scheme on bebalf of Woolwich Arsenal. 
Mr. Bryceman, the Town Clerk of Woolwich, was the next witness 
called. He gave evidence of deputations having been sent to the 
L.C.C., asking that body to construct а subway. They were informed 
that owing to the commitments of the LC. C., the matter 
would bave to be postponed. Не had written to the Council as 
recently as January last, but had received no reply. Sir James 
Sslumper, M.LC.E, the engineer to the scheme, said that the rail- 
way would be three-quarters of a mile in length. As the line was 
a single one the cost would be comparatively small, both with 
regard to construction and working expenses. The service would be 
а 6-minute опе, the trains doing the journey in 3 minutes. The 
cost of constructing had been estimated at £233,376. | 
Mr. Lewis СожаАНРр, on behalf of the L C. C., called Mr. STBAUSS 
the vice-chairman of the Bridges Committee of that body, who gave 
evidence with regard to the Council's scheme, The Committee 
ат ` 
n Friday, Sir Ralph Littler, K.O., having replied to the opposi- 
tion, the Committee declared the preamble ot the Bill to be ord 
subject to the insertion of clauses to the effect that the promoters of 
the Bill were not to oppose, save on details, any application of the 
L C.C., in a future Session, and also that the company should not be 
entitled to compensation by reason of the construction of such a 
subway by the Council. Sir R. Littler asked that the matter might 
be adjourned until the promoters had considered the position as it 
might be found that, under such condition, the Bill would not be 
poe with. The Committee accordingly adjourned until 
у. " 
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Влкив Өтвивт AND WATERLOO RAILWAY BILL. E 


Тніз Bill came before Mr. Russell Rea's Select Committee of the 
House of Commons on March 8th. The promoters were represented 
by Mr. Batyous Brownz, K. O., who, in opening the case, stated 
that the Bill was to empower the company to execute further works 
in connection with their undertaking. It was proposed to construct 
a station at Kennington Road, another at Regents Park, and to 
enlarge the tunnels in the Edgware Road for the purposes of a 
station. None of these proposals were contained in the orig 
scheme. The capital powers sought by the Bill were to the amount 
of £384,000. The Снатвман: Does that include the borrowing 
powers ?—Mr. Влгғосв Brownz, K. C. Yes, Sir, it doe. 
Continuing, he said that a material part of the money would be 
spent on the Kennington Road and the Regent’s Park stations, 
which would take £168,000, and tothis must be added the outlay 
for equipment, which would bring the total up to £244,000. The 
Bill further sought for power to carry out improvements all over 
the authorisedline. It was proposed to convert every carriage into 
a motor car, which it was thought would possibly result in a diminu- 
tion of vibration and a consequent smaller chance of lability for 
compensation. Then the company proposed to introduce various 
improvements which would render the railway safer in case of fire. 
Such improvements would consist of the introduction of concrete in 
many cases where wood was now in use, and also the provision of 
insulated returns. The cost of converting the carriages into motor- 
cars would be somewhere about £90,000, while the other items 
would ran into £50,000. At this point Mr. Balfour Browne was 
called away to another Committee, and Mr. Snaw, who appeared 
with him, dealt at some length with the various petitions against 
the Bill. These petitions came from the Londón County Council, 
the Southwark Borough Council, and the Borongh Council of 
Lambeth. 5 ee 
Mr. W. В. Gatpaarrs, engineer to the company, was then called, 
and in the course of his evidence said that the total expenditure on 
the railway up to the present time had been 21, 522,000. The 
company would take their current from the large station 
belonging to the Underground Co. in Lots Road, Chelsea. . А 
After cross-examination, Mr. PorLrLocx (for the L.C.O.) hinted 
that in all probability he would be able to settle the clauses his 
clients required without further troubling the Committee; that 
would limit his opposition to the question of finance. The Com- 
mittee then adjourned. | 
On Wednesday, Mr. PoLLOOK, K. C., addressed the Committee on 
behalf of the London County Council, who opposed the Dillon the 
question of finance. He contended that the capital proposed to be 
raised by the Bill was capital wanted auxiliary to powers 
conferred by Parliament. It was necessary. to prevent an undue 
inflation of capital, the dividend on which would not allow the law 
the line useful to the pablic. Lord 
Winds r' Committee had said that tube railways shouid bo. con- 
structed on sound financial principles, and at the least possible cost. 
The capital already authorised was £3,179,000, and. of this 1$ 
million remained, safficient, he contended, for the. oompany's 
purposes. SEI NP n 
The CRAIRMAN at this juneture asked if the promoters of the Bill 
would bring a responsible official of the company who would giv 
further evidence on the question of capital powers. ^. —— . 
Мт. Влгғосв Bnowun said that he would endeavour to do 
so, and on that understanding the Committee adjourned until 
Thursday. | | 


WmiGHTS anD Mrasunzs (METRIO System) Bret. 


Тнв Select Committee of the House of Lords appointed to con- 
sider Mrs Bill met last week and heard évidence, Lord Belhaven in 
the cbair. | 

Ool. Bir Н. Jmxvvur, assistant secretary of the Railway. Depart- 
ment of the Board of Trade, submitted a number of amendments 
to the Bill which had been suggested by the Board of Trade. The 
first was to alter the date of the beginning of the Act from 1906, as 

posed in Clause 1, to 1909. Two years was too short an interval 

to allow between the passing aid the beginning of the Act, 
especially if the power to postpone the beginning were, limited 
in the manner proposed in а subsequent amendment to the clause. 
In foreign countries the shortest time 1n which the change bad been 
accomplished was four years. The Board of Trade proposed to add 
the following new sub-section to Clause 1:—'" An Order in Council 
postponing the date of the commencement of this Act may fix 
different dates for the commencement of this Act as respects weights 
and as respects measures, and the date or dates fixed by any post- 
poning order may be extended by а subsequent order, provided that 
no postponing order shall be made unless his Majesty is satisfied 
that the metric system of weights and measures is not, and will not 
in the near future be, adopted generally in English-er ng 
countries.” It was desirable that the Act should not be. brought 
into operation in England so long as the present system was con- 
tinued in the Colonies and the United States, the trade of the 
United Kingdom with those countries being of greater value thin 
that of the trade with the countries which had hitherto adopted the 
metric system. | 

Lord KELVIN thought it was very objectionable that they should 
hold out the idea that we were waiting on the action of the United 
States. If the amendment were incorporated in the Bill, he should 
move subsequently to substitute the words British Colonies” for 
“ English-speaking countries." l 

The CHAIBMAN asked whether it was the fact that a large number 
of the Colonies had intimated that they could not attempt to make 
an alteration in the present system unless the Imperial Government 
gave them a lead. 


Bir H. JBEYLL said that was so. Several provisoes were suggested 
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by the Department to Clause 6, in order to save existing contracts; 
to allow contraots with persons residing in countries which did not 
use the metric system to be made in terms of the weights and 
Ineasures current in those countries; to exempt land in the United 
Kingdom which had been surveyed in accordance with the present 
system from tbe metric system; to save the mile, so as to prevent 
the dislocation of al! railway rates charged on so much per mile; 
and to take power to exempt certain trades and businesses for them 
operation of the Act. New clauses were proposed by the depart- 
ment to empbasise the duty of local authorities to provide the 
necessary local metric standard before the metric system became 
compulsory, and to impose on the Board of Trade the duty of giving 
due publicity to the date when the metric system would become 
compulsory, and to give them power to take such steps as they 
thought expedient for facilitating the transition from the present 
system to the metric system. 
Mr. H. J. Caney, superintendent of the Standards Department 
of the Board of Trade, also gave evidence. | 
"The Committee adjourned. 


Middlesbrough, Stockton-on-Tees and Thornaby Tramways.—The 
Standing Orders Committee of the House of Commons has reported 
that the Standing Orders may be dispensed with and this Bill 
allowed to proceed, provided that the powers to construct tramways 
Nos. 1, 2 and 24, which are outside the urban district of Eston, be 
struck out unless the consente of the local authority be proved before 
the Committee which will consider the Bill, and provided aleo that 
the powers to construct tramways 4 and 5, and so much of tramway 3 
as is outside the borough of Th^rnaby-on-Tees be struck out. 

Metropolitan Railway Bill.—On Friday the Metropoliton Railway 
Bill came before а Select Committee of the House of Lords, pre- 
sided over by Lord Kintore. The Bill seeks to convert and con- 
solidate the existing capital and to raise additional capital of 
£750,000, and to borrow in respect of this additional capital £25,000. 
On the Bill being mentioned, it was stated that the opposition had 
been withdrawn, and consequently the measure will go to the Com- 
mittee on Unopposed Bills. 

Soothill Nether Tramways.—Tbis Bill came before Mr. Egerton's 
Select Committee of the House of Commons on Tuesday. Mr. 
Wedderburn, K.O., said that the Bill was promoted by the Urban 
District Council of Soothill Nether, who sought powers for the 
construction of 23 miles of tramways. The scheme was of a purely 
local character. There were two petitions against the Bill, one 
from the Great Northern Railway on the ground of competition, and 
one from the Wakefield and District Light Railway Co., who 
stated that they had a Bill for lines in Soothill Nether now before 
the Light Railway Commissioners. Mr. J. H. Rhodes, engineer to 
the U.D.C., was called. The Bill proposed to raise capital to the 
‘amount of £39,000 for the purposes of tramways, street improve- 
ments in connection with the tramways, and for a refuse destructor. 
He considered that there was no doubt that the scheme of tramways 
would pay. Mr. J. E. Waller, consulting engineer, said that the tram- 
ways would be on the trolley system. There were no engineering 
difficulties. There could not possibly be any competition with the 
Great Northern Railway. The Committee adjourned. 

North Staffordshire Railway Bill.—On 10th and 11th inst., a 
Select Oommittee of the House of Commons, presided over by Mr. 
Kimber, considered the Bill being promoted by the North Stafford- 
shire Railway Co., which, amongst other things, asks for power to 
enable the company to convert and adapt their railway and canal 
for use and working by electrical energy, and to construct and 
equip generating stations, and purchase rolling stock, vessels, and 
plant, motors, and tramways, for electric traction; and further to 
provide tugs to be worked by electricity. Sir R. Littler, K.0., who 
appeared for the promoters, stated that there was no opposition to 
this portion of the Bill, and the preamble, so far as the electricity 
clauses were concerned, was passed. i 

Petitions Withdrawn.—The following opponents have withdrawn 
their opposition to Bills:—Paddington Borough Council, to the 
Baker Street and Waterloo Railway ; London, Brighton and South 
Coast Railway, to the East London and Lower Thames Electric 
Power; the L.C.C. and the Grand Junction Water Co., to the 
Harrow Road and Paddington Tramways, and to the London 
United Tramways; the East Ham U. D.C., to the North and South 
Woolwich Electric Railway. 

Doncaster Corporation Bill.— Mr. Parker Smith presided over the 
Court of Referees on Thursday last week, when an application was 
made by the Yorkshire Electric Power Company for a locus standi in 
the case of the Doncaster Corporation Bill. Mr. Freeman K.C., who 
represented the company, said the corporation in their Bill were 
asking for powers to extend the district in which they were em- 
powered to supply electricity for power purposes to places outside 
the limits of their order of 1898, those limits being the borough 
boundaries. If this were allowed it would mean that the Corporation 
could set up direct competition against his clients. It was decided 
to give the company the locus asked for. 

Preston and Blackburn Tramways.—This Bill came before the 
Belect Committee of the House of Lords, of which Lord Kintore 
is chairman, last week. The Hon. J. D. Fitzgerald, who opened 
the case for the promoters, said that the Bill was for the incorpora- 
tion of а company for the construction and working of 6 miles of 
tramway to connect Preston and Blackburn, in both of which 
places existing systems would be connected up. The capital asked 
for was £250,000, and the equipment of the line would cost £150,000. 
The only opposition to the scheme was that of the Lancashire and 
Yorkshire Railway, who petitioned on grounds of competition. Mr. 
Stephen Sellon, the engineer to the scheme, was called, and said that 
the tramways would run along the main road and would be worked 
on the trolley system. After hearing further evidence, both for the 
promoters and petitioners, the Committee found the preamble of 
he Bill proved, and it was ordered for third reading. 


Preston, Chorley, and Horwich Tramuays.—This Bill was under the 
consideration of Lord Kintore's Select Committee of the House of 
Lords last week. The promoters sought to deviate a bridge which 
was authorised last Session in connection with a scheme of tram- 
ways. The bridge was over the Lancashire and Yorkshire Railway. 
at Bamber Bridge, and would have been in the place of a level 
crossing. After these powers had been obtained the local 
authority objected to the bridge being placed in that position, and 
desired that it should be constructed further down the line. This 
would have involved а detour of some considerable distan^e and 
the tramway company would not agree to it. А number of wit- 
nesses were called and the Committee adjourned. Ол Monday 
after hearing further arguments from counsel, the Committee decided 
on an alternative scheme suggested by Mr. Balfour Browne, that the 
tramway should go by the route to Cockstock Hall. 

St. Marylebone Electric Lighting Bill.—On Friday the St. Maryle- 
bone Borough Council came before the Examiners of Standing 
Orders with а petition for new provision to be inserted in their 
electric lighting Bill. The new clause gives the Borough Council 
power to enter into agreements with companies in respect of (a) the 
execution, maintenance, and m ement of any works needed 
for the purposes of the electric light undertaking; (b) the supply and 
maintenance by the working company in and during the continuance 
of any such agreement, all such mains, plant, &c. It also provides 
for the performance by the working company of the duties, 
obligations, and powers of the Council under their Electric Lighting 
Acts, including the fixing, subject to the authorised maximum rates, 
and the collecting of the rates, charges, and revenues arising in respect 
of the electric lighting undertaking of the Council. The petition 
was opposed by the Gas Light and Coke Co. It was found that the 
new provision had not complied with Standing Orders, and con- 
sequently the matter was ordered to go before the Standing Orders 
Committee, to decide whetner they should be incorporated in 
the Bill. 

The Standing Orders Committee considered the matter on 
Tuesday. The Committee decided that the Standing Orders might 
be dispensed with so that the additional provision might be in- 
corporated in the Bill. 

Metropolitan Railway Bill.—Lord Balfour of Burleigh’s Com- 
mittee of the House of Lords оп Unopposed Bills considered the 
Bill of the Metropolitan Railway on Tuesday. The report on the 
Bill was deferred to enable the promoters to bring up а clause 
requiring that, in the case of receipts for interest on stocks standing 
in more than one name, notices should be given to all shareholders 
interested. 


; ——— EEUU 
LEGAL. 


VIGOR v. CHLORIDE ELECTRICAL BTORAGR Co., LTD. 


THIS case came before Mr. Justice Grantham aud a special jury in 
the King's Bench Division on March 8th. Plaintiff, Frederick 
George Vigor, claimed from the defendant company damages 
incurred by him by reason of the defendante’ breach of warranty 
on the sale of certain secondary batteries to the plaintiff. The 
defendants denied liability for the damage incurred. 

Mr. Frank Dodd appeared for the plaintiff, and Mr. Horridge, 
K.C., Mr. A. J. Walter and Mr. Macphereon for the defendants. 

Mr. Dopp said that in the year 1899 plaintiff required an elec- 
trical installation at his house at Lingtield, Sassex, and he received 
an estimate from defendants of £168 for supplying a battery of 
54 cells. In March, 1900, the battery was supplied, but it was un- 


. successful and began to deteriorate, and showed signs of weakness 


from an early stage. The lead plates perforated and showed signs 
of deterioration, causing short-circuiting which rendered the cells 
for the time being perfectly useless for the purpose of electric 
lighting used in the house. In consequence of complaints, experi- 
ments were made in 1900, and up to a certain date the battery was 
being watched. In October, 1900, the house was occupied by an 
Indian Maharajah, and during the time he occupied the honse the 
electric lighting was insufficient. Instead of charging the battery 
and trusting to it to supply all the electric lighting, he had to run а 
dynamo and get the electric light in that way, which was more costly. 
He was told the battery was ample for the size of the house, and if 
it had been a proper one, it would have been all that was needed. 
From time to time complaints were made. In Ociober they sent 
down the daily records, kept by the engineere, to the defendants in 
Manchester. A properly made battery should last seven years. 
This one was practically useless at the end of 12 to 15 months. In 
November, 1901, defendants undertook to put the battery in some- 
thing like repair, and they sent down a man and did something, for 
which they c'aimed £36 odd. While that work was being done, 
the plaintiff sent down a Mr. Miller, an electrical engineer, and he 
made a report оп December 3rd, 1901. He found that the plates 
were not sufficiently strong for their purpose. Mr. Partington, the 
defendants’ manager, on the same day also made a report. What 
that report said they did not know, and they were now told 
that the report of МФ Partington had been lost. He under- 
stood that one of the suggestions the defendants made was 
that the plaintiff had ‘under-charged,” viz, reduced the 
amount of electricity stored below a certain quantity. The 
end of the battery was that it became perfectly useless, and 
not being able to get anything from the defendants in respect 
to it, the present action was commenced. The plaintiff had been 
put to extra expense by running the dynamo when it was necessary 
to run it, and after allowing a reasonable sum for the time the 
battery had been in use, there was a substantial sum due to the 
plaintiff. | 

The hearing was continued on March 9th, and a great deal of 
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evidence was given. On March 10th along discussion took place on 
letters which had passed between Mr. Vigor and McKinley as to 
whether tbe former did not look upon Messrs. Barker & Co. ав 
principals and not as his agents for the supply of the battery in 
question. 

At one stage his Lordship said he thought it looked as though 
Barker & Co. were the persons liable to the plaintiff if anybcdy was. 
Mr. Dodd said tkere was evidence that the contract was made 
direct between Vigor and the defendsnt company. Mr. Horridge 
said it appeared that there had been an arbitration between Vigor 
and Barker & Co. about this very thing. Mr. Vigor aid that the 
arbitration between Barker & Co. and himself was as to what was 
due to him from them as director and what was due from him to 
them as director. He made no counter-claim against Barker & Co. 
on account of these storage batteries. 

After further evidence, the jury stated that they agreed ona 
verdict for the defendants. 

His Lordship said he agreed with the verdict, and gave judg- 
ment accordingly for the company with costs, and also for the 
company on their claim in the action for £36, with coste. 


CaLLENDER'S CABLE Co. v. KILLARNEY ELECTRIC LicoHTING Co. 


Last week Mr. Brunekill applied, on behalf of Messre. Crompton 
and Co, Ltd, London, for liberty to issue a writ of summons 
against the Killarney Electric Lighting Co. for tbe recovery of 
certain macbinery —namely, an alternator, capable of giving an out- 
put of 80 to 100 xw. at 2,000 volts to 2,200 volts, the property of 
the applieants, now in the possession of the Killarney Electric 
Lighting Co., as the receiver appointed under а hire purchase 
agreement of June 20th, 1899, for non-paymenta of instalments due, 
or, inthe alternative, for an order that the machinery be delivered 
forth with to the applicants or the instalments paid. The arrange- 
ment was that £12 per month was to be paid for the alternator in 
question, and on payment of this sum for 12 months, with £1 in 
addition, the machine was to become the property of the hirer. 
His clients had only reoeived payment for six months, and could 
not get the balance. 

Mr. P. White appearcd for the plaintiff. The defendant com- 
pany was not represented. 

The MasTER OP THE ROLLS zaid on the receiver appearing and 
plaintiff not objecting, he would make an order that the machine 
in question should be delivered up. 


Drxon v. Тни Ito BYNDICATE. 


THIS case came before Mr. Justice Channell, sitting without a jury, 
in the King's Bench Division on Monday, 'l'aesday and Wednesday 
last. The action was taken by the widow of the late Mr. T. J. Dixon, a 
contractor, to recover from the defendant company £7,401 1s. 8d. 
alleged to be due under an agreement dated June 15th, 1902, made 
between Dixon and the defendants, whereby defendants agreed to 
pay certain amounts for work done according to certificates given by 
the plaintiff's engineer. Defendants denied liability and counter- 
claimed for £8,000. 

Mr. Pickford, K.C., and Mr. L. Davis appeared for the plaintiff, 
and Mr. Rufus Isaacs, K. C., and Mr. Clavill Salter, K. C., for the 
defendants. 

The plaintiff's case was that an agreement was entered into 
between the United Kingdom Tramway, Light Railway and Elec- 
trical Syndicate, the defendant syndicate and the West Riding 
Tramways and Electricity Supply Co., Ltd., whereby the defen- 
dants undertook to do certain work ordered by the West Riding 
Co., and an agreement was entered into on June 13th following 
between defondants and Dixon that he should execute the work for 
£220,000, of which at least £110,000 should be paid in cash or 
shares, at the option of the West Riding Tramways. Dixon duly 
carried out a cerfain part of the contract, and defendants paid him 
£6,732 upon engineer's certificates. On April 25th, 1903, a further 
sum of £7,401 became due from them to him under the agreement 
upon the usual certificates of the engineer, but defendants refused 
to pay him. 

Defendants’ case was that in September, 1902, they entered into 
negotiations with one Schenk, for the sale to him of the tramway 
orders, and оп November 27th, 1902, entered into an agreement 
with him to that effect. A term of that agreement was that Schenk 
was to discharge all payments and obligatione, and that Dixon had 
full knowledge of that. Defendants admitted that Dixon had 
executed part of the work and had been paid by them £6,732, but 
denied that they were liable for the farther £7,401 claimed. 
Defendants counterclaimed for £8,000 for monies said to have been 
9x ner?- > icd * ту 


О 
wr 


füps «20 


| 
| 


] 
4 


| 
| 


Mr. PickForD: What do you say would be the profit upon that 
A deri if carried out ?— WirNESS: My estimate of the profit is 
£35,788. 

Mr. Коғов Isaacs addressed the Court on behalf of the de- 
fendants. His submission was that the plaintiff should have been 
very thankful that he had not gone on doing the work. The whole 
basis upon which he based his claim was the assumption 
that he was dealing with a contractor who was able to 
pay him £220,000 in casb. If he had been dealing with a con- 
tractor of that kind, counsel pointed out that the contract price 
would have been very different. It was a fact that Mr. Dixon 
could not go on, because he could not get any money. He thought 
there was material evidence that before Mr. Schenk came upon the 
scene Mr. Dixon was not going to do any more work for the 
Ito Syndicate. 

Evidence was then called on behalf of the defendants. 

Mr. R. H. Sutton, consulting engineer, spoke to having inspected 
the tramway in question, and he expressed his opinion that it had 
been badly laid. 

Hie Logpsurp, in giving judgment on Wednesday, said that on 
the certificate the plaintiff was entitled to the £7,401 1s 8d. It 
was admitted that there were certain things which were required 
to be done in order to remedy defecta on the tramway line in 
question, and plaintiff said that for this £300 was required. 
Witnesses on the other side, however, said it would cost from £7,000 
to £8,000 to put the line in a position to satisfy the requirements 
of the Board of Trade. Whilst he (the learned judge) thought that 
the contractor was responsible for doing his work properly in 
accordance with the directions given to him, as contractor, by the 
engineers, he was not responsible for anything which might have to 
be done in order to alter the design to comply with the order of the 
Board of Trade. He had to decide between the two lots of wit- 
nesses ав a jury would decide, and he preferred the evidence of the 
witnesses for the plaintiff rather than those for the defendants. 
With regard to the counterclaim, he had come to the conclusion 
that £500 should be awarded to the defendants. The plaintiff, how- 
ever, should succeed on the claim for £7,401, aud was entitled to 
damages for not having bad an opportunity of finishing the work. 
These damages should be £5,000. 

Mr. Rurus Isaaos, K. C., said this would mean that the plaintiff 
would have £12,401 ? 

His Lonps REP: Yes. 

No order was made as to costs. 


AUTOMATIC TELEPHONE Co. (1903), LTD. (PETITION OF 
H. L BLANC SMITH AND OTHEBS.) 


' THIS matter was before Mr. Justice Byrne in the Winding-up Court 
on Tuesday, on а petition for winding up the company, and in the 
result, his Lordship, in giving judgment, said be was satisfied that 
there were many things in connection with the company which 
required investigation, and that there would be no satisfactory 
winding up except under the jurisdiction of the Court. It was exactly 
one of those cases where everything pointed to the necessity for a 
compulsory order. He accordingly made а compulsory order. 


BUSINESS NOTES. 


The Frongoch Mine Plant.—The attention of our 
readers is called to an unusually important and interesting sale of 
modern electrical mining plant, which Mr. Geo. N. Dixon, 
auctioneer, of Liverpool, has been instructed to sell by auction 
at the Frongoch Mines, near Aberystwyth, on April 11th to 15th. 
This sale will be of great importance to all colliery and mining 
engineers, and is worth special attention, inasmuch as the whole 
of the plant, which has cost upwards of £68,000, is to be sold 
without reserve, and, we are advised, affords to users a special 
opportunity of acquiring machinery of this description on terms 
that are seldom to be met with. 


Reduction of Capital.—4A petition for reducing the 
capital of the Blackpool Electric Tramways (South), Ltd., from 
£350,000 (£250,000 issued) to £100,000 by striking off £150,000, 


which has been lost or is unrepresented by available assets, is to be 


heard at Liverpool on March 21st. 


Hippodrome Installations Messrs, Walker and 
Hodgetts, Ltd., have received а contract for the supply of 110-volt 
dynamos for lighting and power purposes at the Hippodromes, 
Salford and Harpurhey. 


Imports of Foreign Electrical Machinery.—The 
value of the foreign electrical machinery imported into this country 
during February last amounted to only £45,907, bringing up the 
total for the first two months of the year to £95,904, as contrasted 
with £127,301 ia the correaponding two months of 1903. 


Tramway Point Controllers.— Messrs. S. Dixon and 
Son, Ltd., have received from the Bradford Corporation an order 
for the installation of Turner's patent point controller on its tram- 
way system. 


British “Tubes” for America.—According to the 
daily press, the Pennsylvania Railroad Co. has awarded the con- 
tract for the construction of the four East River tunnels, from 
New York to Long Island, to the firm of Pearson & Son, Ltd., of 
London. The New York contractors have been given the contract 
for the two Hudson River tunnels, 
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Electrical Wares Exported. 


Week ENDING MAR. 177 fl, 1903. | WIE mA Мав, 15TH, 1904. 


Adelaide. Teleg. cable Value £89,400 Adelaide . Value £90 
Alexandria .. és ss vA бк Alexandria .. è s. .. 148 
Amsterdam. ex ee Fee 121 Amsterdam .. ee sa .. 187 
Antwerp... PE. өө iz 23 Auckland.. s PA . 4178 
Bombay жө ete ee ee 815 Bombay ee ee ee ee 94 
d Telez. cable .. 101 Brisbane  .. ae is is 50 
Brisbane A Че .. 161 Buenos Ayres EN ss . 228 
Buenos Ayres M wus . 140 Calcutta M E .. 518 
si Teleg. mat. 01,128 T Teleg. mat. .. . . 200 
Calcutta Sho ipee TP: Cape Town .. T oe . 883 
Cape Town .. ee 701 Colombo e" s B5 


Teleg. mat. .. ee 2,CX0 Teleg. mat. T . 103 


9,5 LE 
Chinde, Teleg. appar. .. . 410 Delagoa Bay eo . . 1,458 
Durban as Que v . . 269 Durban s so as .. 408 
5 Teieg. mat. ee 1,926 з Teleg. mat.  .. . . 2,074 
East London : E East London v» << ee 968 


Teleg. tnat. Fremantle .. s 2% . 170 


Gibraltar . ws : es 262 Gibraltar  .. a "m us 60 
Hamburg АЕ us Кё 37 3 Elec. machinery .. 8,000 
fi Teleg. cable .. . . 100 | Gothenburg.. ion ss ee 61 
Karachi T T T .. 89 Hamburg - . . 184 
Labuan “+ А ee .. 129 Hong Kong.. Vs " ©з 26 
Melbourne. Teleg. mat. . . 2, 192 , Teleg. mat... .. 850 
Otago oe ee "9 ee 911 Karachi . os ee ee 103 
Paris. Elec. brougham .. ee 300 Madras e» $4 T 25 92 
Perth ET s s 186 Melbourne .. 5» Vs a 92 
Singapore. Teleg. mat. . 110,640 is Teleg. mat. T 81 
Sydney ө es .. 395 Otago. Teleph.cable .. . 788 
Wellington .. "e ж» $25 16 Paris .. sie > © .. 400 
Yokohama .. is is .. 389 Perth s - as . 148 
уз Teleg. mat. ss 2s 79 

Rio Janeiro .. x MEE vs 80 

з ^ Teleg. mat. 516 

Beville. Teleg. apparatus ee 26 

Shanghai : - oe e. 1,030 

" Teleg. mat. .. .æ. 60 

Singapore. Teleg. mat. .. 690 

Smyrna. Teleg. mat. T 23 

Sydney E" “+ os . 441 

is Teleg, mat.  .. . . 125 

Tokio .. ne Jew dos "T 82 

Wellington .. és ie 79 

эз Teleg. mat .. 69 


Teleph. mat. 1,790 
Yokohama ө ё ee ee в е 182 


Total. £215,586 Total £19,062 


Foreign Goods Transhipped. 


Genoa, Elec. goods Value £25 Boulogne. Elec. mat. Value £90 
Gothenburg. Elec. apparatus. 25 East London. Elec. mat. is 75 

Lyttelton. Elec. mat es 18 
New York. Teleph. mat. . 198 
Singapore. Elec. apparatus .. 18 


— 


Total .. „ £50 : Total .. .. 4884 


! 


Belliss Engine Contracts.—Messrs. Belliss & Morcom 
have lately secured the following contracts :— 


EDINBURGH. By Messrs. Dick, Kerr & Co., Ltd., for one 1,200-н.р. engine for 
то! coupling to English Electric Manufacturing Co.’s continuous current 

ynamo, 

BI IT AST. -By Messrs. Mather & Platt, Ltd., one 585 —781-H.», engine for 
direct coupling to Mather & Platt 400-& w. alternator, Є 

H. M. Doc Kan bs. By Messrs. Preece & Cardew, 15 engines, 865—1,090 M. p., for 
direct coupling to continuous current, dynamos, віх of which are for Chatham, 
five for Portsmouth, and four for Devonport. 


Brash Car Contracts.—The Brush Electrical Engineer- 
ing Co. have secured the following contracts :— 


DEEDS ConrokaTioN.—25 complete tramcars with Brush trucks and B.T.H. 
equipments. 

Biurisu THomson- Hocston Co.—-10 car bodies and trucks for Lanark 
Tramways. 


“Gutta Gentzsch.’’— With reference to the translation 
from the official communication from the Imperial Post Office of 
Germany, respecting the '' Gutta Gentzsch " submarine cable laid by 
the Government, which we published in our last issue, the article 
in question appeared in the February number of the Archiv für 
Post und Telegraphie of this year, во that the statement that no 
complaints of any kind have been received as to the working of 
these cables is made asa result of observations up to the present 
time. Owing to the allusion in the text to a copy of the Archiv for 
the year 1902, some of our readers appear to have formed the idea 
that tbe article appeared on that date. 


Correction.—The following letter has come to hand too 
late for insertion in our Correspondenee " columns :— 

‘Our attention bas been called to certain misleading advertise- 
ments and paragraphs which state, or imply, that the sale of the 
' goodwill' of the Stewart Electrical Syndicate, Ltd. (in liquidation), 
carried with it rights in the Stewart arc lamp. 

“ Ав these statements are calculated not only to do us serious 
injury, but to mislead the public in regard to the channels through 
which these lamps can be cbtained, we shall be grateful if you 
will allow us to state that some weeks prior to the sale we acquired 
the sole rights in the Stewart arc lamps, and that no firm is entitl 
to mske or sell Stewart arc lamps not supplied by the original 
makera, or by our agents and customers or ourselves. 

" Orders for lamps, spare parts and repairs are being executed 
promptly on receipt. 

“ For J. Devrigs & Sons, Lrp., 
“Wor Deraiss, Munaging Director.” 


Bankruptcy Proceedings.—.A meeting of the creditors 
of Samuel Henry Thompson and James Edgar Thompson, of 8, 
Devon Terrace, Plymouth, trading as electricians at 6, East Street, 
Plymouth, under the style of Thompson Bros. & Co., was held last 
week at the offices of the Official Receiver (Mr. T. H. Geake), who 
presided. 'ne debtors’ statement of affairs showed that the gross 
liabilities were £366 98. 5d., all of which were expected to rank, 
due to 51 unsecured creditors. There were also three creditors for 
£85 108. under apprenticeship indentures, and one creditor for 
41 12s. 4d. for rates.  Deducting these latter sums, the debtors 


estimated their assets at £101 68. 3d., leaving a deficiency of £235 
Зв. 2d. The principal items in the assets were £60 stock, £60 gas 
engine and dynamo, and £44 88. 6d. book debts. The debtors sub- 
sequently came up for public examination before Mr. Registrar 
McOrea, at the Stonehouse Bankruptcy Court. Replying to the 
Official Receiver, the elder debtor, Samuel Thompson, said that he 
апа bis brother had been carrying on business since last July. The 
only capital they had of their own was £5. A month after they 
started they borrowed £50. They did a considerable amount of 
business, and made it pay all right until they took on a manager. 
They knew now that their arrangements with the manager had been 


unduly liberal. The manager had canvassed for orders and had 


quoted prices, and they had paid him a commission of 15 per cent. 
on the orders, irrespective of whether it paid to execute them or 
not. They had since found that the quoted one price to 
customers and another to them, so that the bills were disputed by 
the customers when they sent them in. The Official Receiver said 
the reasons for the failure were palpable. Two very young men 
had started business with practically no capital, and latterly they 
had been handicapped by making arrangements with a repre- 
sentative which were entirely for that representative's benefit, and 
against their own interests. The examination was closed. 

The public examination of A. F. Gibb, who has carried on business 
at Ouxton Road, Strood (Rochester), as a plumber and electrical 
fitter, &c., took place at the Rochester County Court on Monday, 
before Mr. Registrar Smith. The gross liabilities scheduled 
amounted to £333 183. 7d., and there was a deficiency according to 
the debtor's statement of accounts of £251 11s. 7d. Debtor made an 
arrangement with his creditors in August of 1901, and then paid 
6s. 8d. in the £ on debts of some £350, and a part of the money for 
the composition was guaranteed by a creditor ia this present bank- 
ruptcy, towhomasumof £501is due. The debtor was examined at length 
by the Official Receiver as to his affairs generally. The causes of his 
failure were given as bad trade and matters in connection with the 
settlement of debts under the scheme of composition. He admitted 
that he had done a little shooting with the keepers on the estate 
of the Earl of Darnley, at Cobham, and that a few days prior to 
his bankruptcy he ordered a shooting jackst of one of his creditors. 
The debtor was allowed to pass subject to signing notes. 


Dissolutions and Liquidations.—The Tramways and 
General Appliances Co., Ltd., meeting at Walsall on March 8th, 
resolved upon voluntary liquidation, with Mr. H. C. Lewie, of 
Birmingham, as liquidator. 

A meeting of Electrophone, Ltd., will be held at Telephone 
House, E. C., on April 13th, to hear an account of the liquidation. 


Switchboard Contracts. — Меввгв. Cowans, Ltd, of 


Salford, have just booked the following contracts :— 


SHANGHAI MrNiciPALITY.—Extension to main switchboard, and stan dard 
high-tension oil-break main switches controlling 4,500 xw. (£658 10s.). 
eae HTON CORPORATION.—T wo heavy current disconnecting plug switchboards 
(£429). А 

Hastinas.—Extension order for Andrews duplicate mains system (£126). 


Book Notices.—“ Die Elektrische Bühnen und Effekt- 

Beleuchtung," by Dr. Th. Weil, К. 4 h. 40. “ Wechselstrom- 
" in four parte, by M. T. Zzakula. K. 4 h. 40 each. 

Vienna: A. Hartleben. 

" Refuse Disposal and Power Productioo," by W. F. Goodrich. 
Westminster: Archibald Constable & Co., Ltd. 16s. net. 

s 5 Annual Report of the Yorkshire College, Leede," 
1902-3. / 

“Logarithms for Beginners,” by C. N. Pickworth. London: 
Whittaker & Co. 18. 


Witton Motors.—The General Electric Co., Ltd., have 
issued & pamphlet dealing with these small motors which are now 
made at their Witton works, near Birmingham. The company have 
коол confined all the information regarding motors and 

ynamos to their plant catalogue, but owing, to the increasing 
demand for small motors up to 10 H.P., this? pamphlet has been 
issued separately. It details a complete range of standard motors 


from 1 to 10 н.р. at moderate speeds for all voltages ranging from 


100 to 500 volts, which can be supplied in either open or semi- 
enclosed type. A large stock of all sizes is held at the works, 


Smoke Nuisance.—The British Westinghouse Co. were, 
on 10th inst, fined 10s. and coste, for not complying with an order 
to abate а smoke nuisance at their works. 


Coal Screening Plant.—We learn Messrs. J. & J. 


Charles worth, colliery proprietors, Wakefield, have placed an order 
fora complete coal screening plant, including the whole of the steel 
structural buildings, roofing, picking belts, tipplere, &c., having a 
capacity of 3,000 tons per day, with Messrs. Graham, Morton & Co. 

Ltd. This plant is for their Kilnhurst pit, Rotherham. | 
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Messrs. VANDAM, Marsu & Co., LTD., of Soho, are circulating a 
list giving a full description, with detailed illustrations and 
diagrams, of their " Cantie" quick-break switch. 

Mr. EnRESTH Ковивтв, of 6, Holborn Place, W. C., bas sent us a 


price list of various lampholders, also distributing fuseboards, of 


which cuts are shown. · 

Messrs, Bray, MABKHAM & Russ, Lro., of Walthamstow, have 
9 а new price list (sheet 8) of their B. M. R. patent resistance 
tu END i 

À 42-page catalogue of alternating-current machinery for lighting, 
power and railway service has comp to hand from the NATIONAL 
Ег®ствїс Oo., of Milwaukee, U. B. A. 

Messrs. HoposoR WRIenT & Woop, of Halifax, have just 
brought out а new price list (No. 11) of open-type dynamo, the 
special features of which are claimed to be sound design, high-class 
mechanical construction, high efficiency, and slow speeds. The 
firm's Dew is just on the point of completion. These 
extensions will enable the firm to turn out large quantities. 

The Mip-BRTrIs H Co., of Congreaves Works, Cradley Heath, 
have sent us an illustrated circular relating to their special cable 
E jacks, pulley blocks, and hoisting crabs for drawing in 
cables. 

The ELECTRIC AND ORDNANCE ACCESSORIBS Co., Lro., have issued 
leaflet B 52 as an addition to their catalogue. It deals with their 
various types of inter-communication telephones for which the 
principal claims are the common battery, the neatness, an 
improved hand set, and low price. Copies of the list (12 pp.), 
which is well illustrated and has the prices clearly shown, will be 
gent to the trade on application. 


Trade Announcements, — In addition to the new 
appointments which Messrs. G. Straus & Co, of 211, Upper Thames 
Street, E. O., have made, as announced last week, the firm have 
taken additional warehouse premises at 1, Hatchet Court, Upper 
Thames Street, E. C. Messrs. Straus have also taken up other 
important agencies, and they now represent the following manu- 
facturers:— Dr. Cassirer & Co. (electric lighting cables), who have 
lately largely increased their works and have added special 
machinery for the making of silk and cotton-oovered wires for 
scientific instrumente, &c. Mesers. Lindner & Co. (Jecha, Sonders- 
hausen), who make all kinds of china goods, such as ceiling rosee, 
counterweights, oblong and bow cut-outs, wall plugs, adapters, &c. 
Messrs. A. Grothe & Bons, Cologne, manufacturers of distribution 
fuseboards, electric bells, indicators, brass-bell pushes, &c. ; and the 


Aix-La-Chapelle Steel Works, Aix-La-Chapelle, makers of petrol . 


engines, change-speed gears, differential axles,.&c. Messrs. Straus 
hold a stock of all these manufactures in London. They have a full 
catalogue prepared, and copies will be issued very shortly. 

Messrs. Monté-Callow & Co., of Ludgate Broadway, E. C., report 
that, owing to the large business which they are doing in their 
Perfecta starters, regulators and c ntrollers, it has been fonnd 
necessary to more than double the siz3 of the works. The addition 
of the most modern plant, facilitating а greatly increased output, 
has enabled them to revi- their prices. A new price list is in 
course of preparation, 

The Bergmann Electrical Works have removed from Farringdon 
Avenue t» 6, Victoria Avenue, Bishopsgate Street Without, E.C. 

The -.rmingham Electrical Fittings Co. have now removed to 
their new premises at Bask-rville Place, Broad Street, Birmingham, 
and all communications should be addressed there in future. The 
plant and machinery have been considerably increased. 

We understand that Mr. H. A. Cas ; late of the General 
Electric Co., and Mr. G. C. Mandslay, late of the London United 
Electric Tramways, have entered into partnership and are starting 
business as Electrical and General Engineers, at 16, Bilsdon Road, 
Croydon, where they will be glad to receive catalogues, &c. 

Messrs. Julius Sax & Co., Ltd., are moving their offices and stores 
to Nos. 10 and 11, Great Newport Street, W.C., as from 21st inst., 
and as a consequence they are disposing at low prices of surplus 
stock, which is not now covered by their catalogue aud lists. In 
the new premises the firm expect to be in a better position to 
give prompt delivery. | 

The St. Helens Cable Co., Ltd., have opened premises at 93, 
Hope Street, Glasgow, where large stocks of cable and rubber goods: 
vs held. Mr. W. M. Davidson is the company's representative: 
there. 


—Ó—— 
LIGHTING AND POWER NOTES. 


Ashford (Kent).— The U.D.C. has resolved to make an 
agreement with a company which has undertaken to supply the town: 


with electricity, enabling the Councilto purchase the undertaking 
after twenty-one years. 


Aston.—The Electricity Committee of the T.C. has: 
recommended the Corporation to apply for a loan of £30,000 for 
the extension of the plant at the electricity works. The additions 
are:—One 720-kw. steam dynamo, £8,000; two water-tube 
boilers, mechanical stokers and superheaters, £3,200; extension of 
coal bunker and conveyor, £1,500; ejector-condenser, pipework, 
circulating tank, &c., £1,500; steam piping, £1,050; new generator’ 
panel on switchboard, and cables to steam dynamo, £650; extension. 
to existing mains, and 200 extra servicer, motors and time switcher, 
£5,600 ; building extensions, £3,500. 


Bangalore.—An Indian correspondent, writing to Com- 
mercial Intelligence, states that there seems to be an impression that the 
electric lighting scheme has been carried out by, and that the fresh. 


scheme which has been sanctioned will be put through by, a British 
company. As this із by no means the case, it is only right that 
your readers should know that practically all the electrical equip- 
ment was obtained from A can manufacturers. . . . | 
“The above is interesting as illustrating the tendency, which is 
everywhere manifest, for foreign firms to masquerade wherever 
possible as English manufacturers, especially in view of the outcry 
which has been raised against the purchase of foreign material by 


the Indian Government, with the unsatisfactory results so often 


reported in your columns." 


Beckenham.—The U.D.C. has resolved to accept the 
terms of Mr. R. P. Wilsón to through the transfer of the 
Crystal Palace Co.’s supply to enham and to act as con- 
sulting engineer for the extension of the plant and machinery for 
tramway purposes. 


Bendigo.—A start has been made in the introduction of 
electricity for motive power at the Bendigo gold mines, where 
there is a splendid field for development. 


Birstall.—The U.D.C. has decided to make inquiries 
from power users and residents of the district as to their desire to 
be supplied with electricity. 


Blackpool.—A L.G.B. inquiry was held recently into 
the application of the U. D. C. for a losn of £3,700, for the provision 
of a new traction set at the E.L. works; there was no opposition. 


Eastbourne.— The T.C. has applied for a loan of £3,221, 
for the provision of condensing plant at the electricity works. 


Germany.—A municipal electricity works is to be 
established in the town of Alme. 


Glasgow.—The E. L. Committee has recommended the 
Corporation to autherise the treasurer to repay to the gas depart- 
ment the sum of £13,895, being the deficit on the operations for the 
year ending May 31st, 1903, which was transferred to the 
gas account. The large deficit referred to arose in very 
exceptional circumstances. While the machinery in the original 
station in Waterloo Street was not antiquated, the plant was too 
small to be of ical use in dealing with the great increase of 
supply which devolved upon the department. It was there- 
fore found to be more profitable to remove that plant and supply 
from the new station, Port Dandas. The abolition of the Waterloo 
Street machinery involved a loss of about £8,000. Farther, the 
change from the lower voltage of 100 to the higher one of 250 cost 
the Committee during the three years which ended last May the 
large sum of £20,000. With very few exceptions the change is now 
complete to the higher voltage. : 

The report has been issued of the special sub-committee dealing 
with the question of street lighting, in connection with which a 
deputation visited various English towns. From it we gather that 
Leeds ses 110 10-ampere D.c. arc lamps, supplied free with 
energy by the tramways department, and 121 enclosed 5 and 
6-ampere 4.0. arc lamps, the latter consuming 400 and 500 watts 
respectively. The smaller lamps cost £4 7s, 9d. per lamp per 
annum for half-night burning, and £8 7s. 2d. for all-night burning, 
the atreet lighting department owning the lamps and maintaining 
them. At Bradford only 52 D. C. arc lamps were found. The charges 
were at the rate of £12 10s. per lamp per annum, which includes main- 
tenance and attendance; the lamps being the property ef the E.L. 
department. At Liverpool 185 arcs are in use, and are erected and 
maintained by a street lighting staff. The cost per lamp is £15 per 
annum, burning till midnight. The committee also visited Sheffield, 
London and Brighton, finally deciding on the introduction of incan- 
descent gas lighting in all streets in which gas is used. 


Horsham.—The U.D.C. has approved an alteration in 
the scale of charges from 7d. and 5d., maximum demand, to 7d. aud 
3d. per unit; places of worship 6d. per unit flat rate; no charge 
will be made for the hire of meters. | 


Huddersfield.—The Electricity Committee has authorised 
the electrical engineer to d with the extension of the mains 
to Linthwaite. The statutory borrowing powers are to be exercised. 


` Jersey.—lIt has been decided to promote a Bill for 
electric lighting powers. 
Johnstone.—The negotiations between the T.C. and the 


Clyde Valley Electric Power Co. have culminated in the T.C. 
deciding not to oppose the prov. order now before Parliament. 


Kearsley.—-At a recent meeting of the U.D.C., a letter 


was received from the B. of T. stating that consideration of the 


' question of revoking the E.L. order would be deferred until the 


end of the year. The Council is in negotiation with Farnworth 


U. D. C., and several private companies with the object of trans- 


ferring the order. 


proposal to introduce gas lighting in certain streets, so as to avoid 
raising а loan of £11,500 for E.L. purposes. It was pointed out 
that whereas public lighting by electricity cost £1,687 per annum, 
'gas would cost £1,836. 


1 
— 
1 


King's Lynn.—By 17 votes to 6 the T.C. has rejected a a 


London.—ManvrLEBONE.— The application of the B.C. | 


for sanction to add a new clause in the E.L. Bill to empower it to 
‘enter into working agreements with any oompany respecting execu- 
tion, maintenance, and management of any works, was before the 
Examiners of the House of Commons on 11th inst.; no such agree - 


~— | 


ment to be for a longer period than 10 years without the consent of the | 
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B. of T. As this provision would be considered as one of the objects 
of the Bill, and was not included, nor any intention to apply 
for such powers stated in the Parliamentary notices, it was ruled 
that the Standing Orders had not been complied with. In regard 
to the application by the B.C. to the L.C.C. to advance, in the event 
of its Bill being passed, the sum of £1,365,000 for the purchase 
money and compensation payable to the М.Е. Supply Co, the 


Finance Committee of the L. O. C. has recommended that the B. C. 


be informed that it ia unable to accede to the request, but that it 
will entertain the proposal as scon as financial conditions are 
sufficiently favourable. A temporary arrangement for meeting the 
liability, either with the company or by obtaining powers from Parlia- 
ment to borrow temporarily, is suggested. 

IsLNGTON.— On the recommendation of its E.L. Committee, the 
B.C. has resolved to convert the mains in the High Street between 
Duncan and Torrens Streets from two to three-wire at a cost of 
£274, and а similar conversion about Northampton Park at a cost of 
£214. The engineer reported complaints from consumers that the 
pressure of supply was below standard, and, after investigation, it was 
found to be во. 

SHOBEDITCH.—The B.C. on Tuesday last, sanctioned the following 
estimates :—£450 for connecting up mains for the three-wire system 
to supply new congumers; £200 for 81 meters and 12 indicators A 
letter was received from the B. of T. approving of the additional 
system of supply at a pressure of 240 and 480 volts. The clerk to 
the L.C.C. transmitted a resolution passed by that body consenting 
to the change of pressure subject to conditions. 

BETHNAL GREBN.—The Finance Committee of the B. O., on the 
15th inst., submitted an estimate for £9,250 for the purchase of free- 
hold and leasehold interests of property to be used as an additional 
site for electricity worke and a refuse destructor. 

WANDSWORTH.—A Board of Trade inquiry was held recently as 
to an appeal by the County of London and Brush E.L. Co. in 
respect to the conditions, subject to which the B.C. had approved 
the laying of electrical conduits on the Heaver Estate, Balham. 


Lowestoft.—The T.C. has decided to expend £2C0 upon 
a store at the works, and bas sanctioned a further extension of the 
public lighting. ' 

The T.C. has fixed the price for energy supplied to the Corpora- 
tion tramways at 22d. per unit. When the annual consumption 
reaches 250,000 units the charge is to be revieed. 


Luton.—The T.C. has decided that after April 1st the 


charges for energy for power sbal] be 2d. per unit for the first 1,000; 
14d. per unit for the second 1,000, and 14d. per unit after. 


Lytham.— The U. D.C. has circularised the ratepayers on 
the E.L. question, asking them whether they are in favour of the 
order being carried out at an estimated cost of between £30,000 
and £40,000, and whether they will take а supply. 


Manchester.—The Electricity Committee is asking the 
City Council to sanction а rearrangement of the plant at the 
Dickinson Street station. The chief feature will be the substitu- 
tion of two new turbine engines for the present engines, at а cost 
of £11,000. It is hoped by this means to remove the inconvenience 
caused in the neighbourhood of the works, through vibration from 
the existing machinery. The Committee bas also approved of а 
recommendation by the electrical engineer (Mr. 8. L. Pearce) tbat 
additional plant shall be provided at tbe sub-stations in order to 
meet the increasing demand for energy, for traction and other 
purposes. 


Melbourne.—The conference of representatives of muni- 
cipal councils and leading electric supply companies throughout 
the Commonwealth, convened for the purpose of considering the 
regulations recently drafted under the Federal Post and Telegraph 
Act, in their bearing upon the powers of electricity supplies, was 
concluded recently. The two sub-committees’ reports dealing 
separately with the two divisions: Electric traction; and light and 
power lines or works, were adopted. The committees submitted 
that the Commonwealth Government had no right to interfere with 
the action of municipalities or other bodies controlling electric light 
and traction, or to frame regulations for their guidance, except such 
as were intended to prevent interference with the working of telé- 
graphs and telephones. 


Morpeth.— At the meeting of the T.C. on the 10th inst. 
the town clerk read а communication fiom tbe L.G B. respecting the 
proposal of the Council to grant а lease of the site of the power 
station to the Northern Electricity Supply Co. for 99 years at an 
annual rental of £2 10s. The Board pointed out that it would only 
consent to the Council's application on the understanding that the 
lease was а short one, and that it could not consent to the leasing of 
land belc w its market value, which, in this case, had been fixed at £6 
per annum. А copy of a petition which had been sent to the Board 
by property owners and others, complaining of noise and vibration 
from the power station, and smoke nuisance, was also read, asking 
the Board to withhold its sanction to the Council's proposal, and to 
compel it to have the station removed toa more suitable place. 
The company, itis stated, is willing to pay £6 per apnum fora 
99 years’ lease. It was resolved that the L G.B. be supplied with 
the Council's reasons for a 99 years’ lease, and informed that £6 a 
year would be paid, and that the nuisances complained of would be 
abated. 


Northampton.—The B. of T. has recommended the 
R. D.C. to confer with the Northampton Electrio Light and Power 
Co., with a view to coming to some agreement regarding the pro- 


posed extension of the E.L. mains into the R.D.C.’s district, and 
the suggestion has been adopted by the Council. 

Plymouth.—The T.C. hasapplied for a loan of £20,000 
for E. L. purposes. 


Preesall.—The U. D.C. has requested Mr. Hansom, of 
Fleetwood, to submit proposals for a scheme of E.L. for the 
district. | , 

St. Annes.—The U.D.C. announces that it will reduce 
the rate for public lighting from 31d. to 24d. per unit, and abolish 
meter rents. 


Soothill Upper.— Arrangements have been arrived at 
whereby the Yorkshire Electric Power Co. will withdraw their 


. opposition to the U.D.C.'s Tramway Bill on the Council eliminating 


from the Bill powers to supply energy outside the district. | 
Whitby. — The U.D.C. has decided to apply to the 


L. G. B. for sanction to а loan of £3,000 for mains extensions, and 
to enter into an agreement with the G.E. Co. for supplying motors 
on the hire system, the Council to collect the rents. The Council 
has also resolved to give an honorarium of £25 to its electrical 
engineer, Mr. L. Н. King, in lieu of granting a permanent increase 
of salary. | 

Whitehaven.—The T.C. has arranged to supply energy 
to the Harbour Commission for lighting purposes at 34d. per unit 
for three years. The Council will Jay mains, &c., at a cost of £200. 
Mains have also been laid to the workhouse at а cost of £1,090. 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—lIt has been remitted to the Tramways Committee 
of the T.C. to take steps, if thougbt advisable, to procure a pro- 
visional order for the purpose (1) of increasing the borrowing 
powers of the department by £40,000; (2) doubling the line on the 
south side from the Grammar School to Chapel Park ; (3) extending 
the line on the north to the village of Monkton. It has also been 
agreed to fix three halfpenny stations in the Priestwick area. 
Hitherto there have been no halfpenny stations outside Ayr burgh. 


Berlin Elevated Railway.—The combined elevated and 
underground electric railway in Berlin has now been in operation 
for two years, and is therefore beginning to show what it can accom- 
plish from a financial point of view. During the first year the line 
was worked and maintained by the contractors, who had agreed to 
pay interest on the company’s share capital to the extent of 4 per 
cent. This rate was paid, although the contractors refrained from 
giving any information as to the financial results of working during 
the guarantee period. It is now announced that the operations of 
the railway under the company’s first year—that is, the second year 
since the line was opened—will allow of the payment of a dividend 
at the rate of 34 per cent.— Financial Times. 


Bristol.—The question of overcrowding the electric 
cars continues to excite attention. There have been no fewer than 
90 summonses of this description against the Tramway Co. since the 
meeting of the Church Congress. 


Fremantle (W.A.).—Agreement has now been attained 
between the municipalities of Fremantle and East Fremantle re- 
specting the tramway and lighting services, and it has been decided 
to raise а loan of £100,000 to carry out the work. 


Glasgow.—A return is to be made of all accidents tliat 
haye taken place on the Corporation tramways for a year. 


Hudderstield.—The Corporation tramways are gradually 
making headway, an increase in the receipts having been reported 
for the last few months. During February the traffic receipts 
amounted to £4,441, equal to 8'41d. per car-mile, an increase of 
£356 on the corresponding month of last year. 


II ford.— The U.D.C. has applied to the B. of T. for a 


Joan of £20,500 to cover the sum spent in excess of loans on the 
construction of the electric tramways. 


L. & Y. Railway.—An official trial run on the electri- 
fied lineof the L. & Y. Railway between Liverpool and Southport, 
bas been arranged to take place on the 22nd inst. А party of repre- 
sentatives of the company and contractors and of experts will 
accompany the train, which will leave Liverpool at 11.35 a.m. On 
the return journey a stop will be made at Formby, for an inspection 
of the generating station. The party will then return to Liverpool, 
where luncheon will be served at the Exchange Station Hotel. 


Manchester.—The contribution this year by the tram- 
ways department in relief of the city rates, will be £50,000. This 
is the sum which the Tramways Committee has agreed to set aside 
for the purpose, after meeting depreciation and all other charges. 
Last year, before the whole of the tramway system was in operation, 
a sum of £30,000 was voted by the Committee. 


Perth (W.A.).—The City Council has decided to drop 
the proposed action againat the Perth Electric Tramways, on condi- 
tion that the Council receive 3 per cent. on all fares collected for 
journeys, or parte of journeys, entirely within the City boundaries, 
and licence fees of 1s. per car and per driver per annum, with other 
conditions relating to the fares charged. 
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Power Signalling on the N.E. Railway.—It was 
decided at a recent meeting of directors of the North-Eastern 
Railway Co., at York, that an extensive installation of Westing- 
house power signalling should be installed at the new Paragon 
Station, Hull, and the contract was let to Messrs. Mackenzie and 
Holland, the agents of the Westinghouse Brake Co. The apparatus 
will be of British manufacture, being made at the works of the 
Westinghouse Brake Oo., at King’s Cross. . 


Southampton.—The Corporation Tramway Committee 
reports that the assessment of the tramway undertaking has been 
reduced from £2,284 to £1,324. 


Walsall.— A detailed account, showing the actual cost of 
the construction of the permanent way of the tramways extensions 
and the reconstruction of part of the old lines, has been submitted 
to the Tramways Committee by the borough surveyor, who therein 
sets the cost down at £73,033. The electrical engineer has reported 
that the electrical equipment of the lines and the re-equipment of 

of the old lines has amounted to £34,557. The Committee has 
issued a statement of the working of the tramways since they were 
opened to traffic. The total capital outlay in respect of the tram- 
ways undertaking up to the 7th inst., reached £126,193, of which 
£114,906 had been paid, leaving a sum of £11,827 owing to tbe con- 
tractors, and others. In addition to the above expenditure, there has 
been allocated, out of the money authorised to be borrowed for tram- 
way purposes, £20,002to cover expenditure incurred by the electricity 
department in connection with the supply of energy to the tram- 
way. It may be added that tbe lines from Milton Street to the 
Bridge and from Wisemore to Green Lane, Bloxwich, are to be re- 
equipped electrically at an estimated cost of £2,600; whilst for the 
purpose of extending the Birchills tramway depdt additional land 
is to be acquired at a cost of £450. 


West Bromwich.—On the 8th inst. Col. Yorke made a 
Board of Trade inspection of the 24 miles of tramways reconstructed 
down Spon Lane and Bromford Lane in order to connect the West 
Bromwich system with the Oldbury and Smethwick trams. These 
lines will form junctions at the Market Place, Oldbury, and Spon 
Croft, West Smethwick, with the electric system of tramways be- 
tween Dudley and Birmingham. The new lines, it may be added, 
complete the tramway scheme of the Corporation. Col. Yorke 
intimated that the cars could commence running ав soon as con- 
venient, and the service was accordingly commenced the same 
night. 


Worcester.—Owing to delay in completing the tramways, 
the tramway company has been unable to take the 200,000 units of 
energy from the Corporation, and the T.C. has decided to issue a 
writ against the company for £1,666 13s. 4d. due for that amount 
of energy. 


TELEGRAPH AND TELEPHONE NOTES. 


Buenos Ayres.—The Standard of that city draws 
attention to the great danger which the inhabitants run from the 
present arrangement of installing telephone wires over the 
pumerous trolley tramways. It is suggested that the latter system 
should not have been permitted in the city, and that steps should 
immediately be taken to provide effective safeguards. The 
Municipality, however, indirectly discourages the placing of the 
telephone cables underground by imposing fines for opening up 
squares, streets, &c., which would amount in the aggregate to a 
large sum. ‘The Union Telefónica has expended over £100,000 


during the past five years in new switchboards and plant, including 


the introduction of metallic circuits. The general rate per year at 
Buenos Ayres is $180 m/n., at London, £17— 3195 m/n., New York, 
$183 gold—$430 m/n.—the number of subecribers in each case being 
9,000, 30,000 and 120,000. 


Exports of Telegraph Cables and Apparatus.— 


Returns just iesued show that the value of the telegraph cables and 
apparatus exported from this country during February last amounted 
to £39,645, bringing up the total for the first two months of the year 
to £210,795, as compared with only £110,753 in the corresponding 
two months of 1903. 


The C. S. Scotia.“ — Press despatches from New York 
state that the Scotia (T.C. and M. Co.'s cable steamer, which bas 
been engaged in laying the Commercial Cable Co.'s new Pacific cable) 
has been wrecked on the Spanish Rocks, off the Island of Guam, in 
the Pacific. The vessel is likely to become a total wreck. 


Guernsey Telephones.—Many of the newspapers and 
financial organs have, during the past week, quoted extracts 
from the report of the Guernsey States Telephone Department for 
1903, the sixth year of working. From these we gathor that the 
report shows the number of instruments working at December 31st 
last (exclusive of junction lines) to be 1,217, or one telephone to 
every 33 of the population of the island. Capital expenditure on 
telephone construction has amounted to £21,262. In addition to the 
cost of construction, £2,322 has been expended on purchase of 
land and erection of buildirgs, as the interest on money so invested 
is considerably less than the annual rent cost of similar buildings 
taken on lease. The cost per line works out at £17 9s. 5d., and in 
addition to the 1,217 working lines, there were, at December 31st, 
1903, several hundred spare partially-completed lines. If the 
value of there were deducted from the cost of construction, the 


cost of the working lines would be considerably less than the 
amount stated above. The total revenue for the year was £4,064, 
and the average revenue per line per year, £3 68. 94d. There has 
been set aside out of revenue for capital sinking fund and deprecia- 
tion, after paying interest, Post Office royalty and all working ex- 
penses, £3,830, and set aside out of revenue for special contingency 
fund £397. The net profit for 1903 was £201.” 


Post Office Telephones.— In reply to a question in the 
House of Commons last Monday, Lord Stanley stated that it was 
intended to continue the use of the central battery system for Post 
Office telephone exchanges in London. It had given excellent 
resulta, being both efficient and economical. He was not aware 
that this system had not found favour in other countries. On the 
contrary, he was informed that it was generally adopted for large 
exchanges in Amerios, and it was either already in use or about to 
be introduced at important exchanges in several European States. 


Rio de Janeiro Telephones.—The South American 
Journal says that the German Electricity Co., which works the 
telephone service in Rio city, realieed 378,335 M. net profits in 
1903, and distributed 5 per cent. on its nominal capital, one half 


paid up. | 
State-Owned Telegraphs.— The Associated Chambers 


of Commerce at their meeting in London last week resol ved, on the 
motion of Sir E. Sassoon, M.P., and Lord Brassey :—'' That in the 
opinion of the association all the self-governing British communi- 
ties around the globe should be united by a continuous chain of 
State-owned telegraphs.” . 


Swansea.—At a meeting of the Telephone Committee, 
the question of inter-communication with the National Oo.’s sub- 
scribers was brought up last week. Inter-communication had been 
granted by the Postmaster-General on the representations of the 
Corporation as to the number of subscribers they had on their 
syetem, and the proportion they bore to the National subscribers. The 
National Telephone Co. now wrote making a request for an exami- 
nation of the books, contending that the Corporation committee’s 
assurance respecting the number of ite subscribers was not accept- 
able. They further raised the question that the order would only 
apply to the local area and not to their systems in other towns. 
The Committee decided that it would not discuss the communica- 
tion, and that the inter-communication must apply to all areas. 

Subsequently the vice-chairman complained that although it was 
understood at the last meeting of the Council that а complete esti- 
mate of the financial position of the system was to be drawn up to 
March 31st, he now found that the report was being prepared up to 
February 20th. He accused the chairman (Mr. Solomon) of vary- 
ing the instructions on his own authority. 

Mr. Solomon contradicted this, and after inquiry, said that there 
was no room for the manager of the Telephone Department and 
himself. It was clear to him that the manager was going to 
deliberately run counter to him, and he would tender his resigna- 
tion. 


Telegraphic Interruptions and Repairs :— 


CABLE, 


Dominica-Martinique .. eo oe ee ee May 5, 1902 ee „ 
Bt. Lucia-Martinique .. ee °. ee „„ May 7, 1002 .. ve 
Trinidad-Demerara No. 1 ee ee eo eo Aug. 27, 1901 ee ee 
Cayenne-Pinbeiro ee ee ee ee e. Aug. 18, 190 eo 


New York-Hayti ee ee ee ee oe April 18, 1908 ee ee 
Anjer-Kalianda ee ео ee ee ео ee Aug. 2, 1902 ee ee 
Reissa-Issa (Yemen)-Ca өө өө ae Oct. 22, 1902 oe ee 
Tourane-Amoy .. P 928 ea es .. Nov. 10,1908 . д 
Tarifa-Tangier ое ee ee ee ee * Jan 18, 1904 ae oe 
Oran-Tangier  .. M ate ais Ме ee Feb. 3, 1904 .. March 11 


St. Jacques. Haiphong . Ps ee .. March 7, 1904 .. “> 
Mole 86. Nicolas-Cape Haiti. T T .. March 11, 1904.. March 14 
Closed (Nagasaki-Viadivostock .. ee e» Feb, 16, 1904 с. 

1 Рогі Arthur-Chefu ee ee ee ee Feb, 18, 1304 ee 


LANDLINES. 
Scoul-Masampo .. T өө ee T .. Feb. 13, 1901 
Beoul-Gensan ee ee ee oe ee oe Feb. 13, 1904 .. ee 
Anju-Ping-Yang.. cò ss өө i$ .. Feb. 25, 1901 .. P 
Ninguta-Vladivostock .. T ae Е .. March 2, 1004 .. gà 
Saigon-Bangkok ee ee ee ee es March 12, 1904 eo March 1B 


Who Knows ?—Messrs. Stegmann & Co., of Clapham 
Junction, write: — May we ask if you could enlighten us why 
Crouch End is without the telephone ; there is neither the National 
nor the Post Office system in use, the town being without any com- 
muzication whatever. 


Coal-cutting Machinery.—Before the Glasgow Section 
of the Institution of Electrical Engineers on 8th inst., Mr. Sam 
Mavor delivered an addresson “ Electrical Coal-cutting Machinery.” 
He said that the number of coal-cutting machines in use in Americe 
was between 3,000 and 4,000, whereas the number in use in the 
United Kingdom was only between 300 and 400. The output of 
coal per man in the United States was nearly double that in this 
country. This difference was due, in part, to the fact that American 
seams of coal were thicker than those in the United Ringdom, and 
the coal was therefore more easily won. The difference was also 
partly due, no doubt, to the very large increase in the number of 
mechanical coal-cutters used in the United States within recent 
years. Thequestion of mechanical coal-cutting was now, however, 
exciting lively interest on the part of British mining engineers, and 
the number of machines in use was very rapidly increasing. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 31st. Two water-tube boilers and 
accessories. See ' Official Notices " March 11th. 


Austria,—March 20th. The Municipal Authorities of 
Retz are inviting tenders until March 20th for the establishment of 
а central electric lighting station in the town. 


Birmingham.—March 30th. The Handsworth U. . C. 
invites tenders for contract No. 1 (Holyhead Road)—permanent 
way, paving and road work and overhead equipment. See “ Official 
Notices March 11th. 

Canary Islands.— March 23rd. Electric tramway 
between San Cristobal de la Laguna and Tacoronte (Canaries). See 
this column for February 19th. 

Chili.—June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan). See this column for February 
19th. 

Dartford.—March 26th. The U.D.C. invites offers for 
constructing and working light electric railways. See Official 
Notices to-day. 

Dundee. — March 26th. 
“ Official Notices " to-day. | 

Edinburgh.—April 4th. Electricity meters for the 
Corporation. See Official Notices to-day. 


Ilford.—March 22nd. One 1,000-kw. steam dynamo, 


switchboard work, condensing plant, water purifying plant, pipe- 
work, cables, &c. See Official Notices February 26th. 


Ipswich.—March 22nd. 
“ Official Notices to-day. | 


Keighley.—March 25th. Rails, overhead equipment, 
cars, cables, switchboard, car-sheds, &c., for the tramway scheme. 
Bee “ Official Notices March 11th. 


Lancaster.—April 14th. Permanent way, overhead 
trolley and other tramway work. See “Official Notices” to-day. 


Lincoln.—March 21st. Water-tube boiler, engine and 
dynamo. See “Official Notices" March 4th. 


Electricity meters. See 


Electric lighting cables. See 


Manchester.—April 7th. Synchronous motor-generators 


for sub-stations; superheaters for Dickinson Street. See Official 
Notices” to-day. 

Melbourne.—May 13th. ' One 750-Kw. direct-current 
steam generator. Вее Official Notices ” to-day. 


Metropolitan Asylums Board.—March 22nd. Fire 


alarms and telephones, at Leavesden Asylum. See Official 
Notices ” March 4th. 


Natal.— May 9th. Electric telpherage system for 
Bonded Warehouse. See Official Notices to-day. 


Newport (Mon.).—March 21st. Boosters, balancers, 
switchboards, tramway poles, overhead work, section pillars, cables, 


re trolley wire for the Corporation. See Official Notices” March 
4th. 


Poplar.—March 26th. Three-phase motor-generators, 
switchboards and cranes. See Official Notices to-day. 


Reading.—April 2nd. Six double-deck bogie cars, and 
one water cart. See Official Notices " to-day. 


St. Anne's.—March 26th. Condensing plant and cooling 
tower. Bee Official Notices March 11th. 


Salford.—March 19th. Electric fittings, lamps (arc 


and incandescent), cables, pipes, &o. See ‘Official Notices" 
March 4th. 


Spain.—March 20th. The establishment and working 


during a period of 20 years, of a telephone exchange in the town of 
Figueras, Bee this column for February 26th. 


Spain.—March 21st. Electric tramways in the town of 
Beville. See this column for February 19th. | 


Spain.—March 28th. 


town of Plasencia. 


Spain.—March 28th. The Spanish Post and Telegraph 
Authorities are inviting tenders for the establishment of a tele- 
phone line between Gijon and Pola de Siero, % Granda and La 
Collada.  Particulars may be obtained from, and tenders are to be 


sent to, La Direccion General de Correo y Telegrafos, Carretas, 10, 
Madrid. 


Spain.—April 2nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until April 2nd for the 
establishment and working of a telephone exchange at San Lorenzo 
de El Escorial (Madrid province) with sub-exchanges at Corcedilla 


Tenders for the lighting of the 


and San Rafael. Particulars may be obtained from, and tenders 
are to be sent to, Та Direccion General de Correos y Telegrafos, 
Carretas, 10, Madrid. 


Stockport.—Maroh 30th. One 500-Kw. steam gene- 
rator. See “Official Notices” March 11th. 7 


Sunderland.—March 31st. India-rubber cables for a 
year. Bee “Official Notices March 4th. 


‘Swindon.—March 25th. Tramcar depot lighting. See 
" Official Notices " March 11th. 


Swindon.—March 31st. Water softener, 60-Kw. mot or- 


generator, switchgear, lamps, cables, oils and meters. See Official 
Notices " March 11th. 


Tarkey.—Tenders are at present being invited for the 
supply and erection of the plant required for the electric lighting 
of the town of Damas.  Particulars may be obtained from M. 
Noman Bey, 12, Rue du Pot d'Or, Liége, Belgium. 


Westminster.—April 18th. High and low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
Bee " Official Notices to-day. | i | 


CLOSED. 
Ashton-under-Lyne.—The T. C. has accepted the tender 


of the British Thomson-Houston Go., Ltd., for the supply of motors 
for the ensuing year. 


Aston.—The Corporation Electricity Committee has 


accepted the tenders of the General Electric Co., Ltd., Witton, fora 
750-Kw. generating set, £6,435. 


 Colne.— The Corporation has ordered a 400-Kw. dynamo, 


direct-coupled to a Belliss engine, from Messrs. Bruce Peebles 
and Co. i 


Chatham Dockyard.—Mesers. Bruce Peebles & Co., 


Ltd., have received a contract from the Lords Commissioners of the 


Admiralty for:—Six 1, 000-K li. . direct-coupled generating sets, 
Bellies engines, condensers, &c.; four 100-H. . balancers and 
boosters, and 4,000 н.р. in motors varying from 5 to 75-H.P., main 
switchboard, &c. This plant is for the complete electric equip- 
ment of the Dockyard. 


Durham County.—The С.С. has accepted the tender of 
Messrs. C. A. Pearson & Co. for the installation of two 150-xw. 


E. L. plants, driven by steam turbines at the County Asylum at 


£5,192 108. i 


Hornsey.— The T.C. has accepted the following tenders : 
—For water-tube boilers, Babcock & Wilcox, £3,025; for smoke- 
consuming apparatus, the Wilskemp Smoke Consumer Syndicate, 


£266 168.; for engine house plant, the General Electric Co., 
£6,298 108. | 


Islington.—The Ligbting Committee has received seven 
tenders for the supply and Jaying of mains and cables during the 
ensuing 12 months. The aoceptance of the tender of the British 
Insulated and Helsby Cables, Ltd., is recommended. 


Fulham.— The B.C. has accepted tenders from the 
following for the supply of electrical stores during the ensuing 
year :—General Electric Co., Brush Co., the Vacuum Oil Co., W. H. 
Wilcox & Co., B. T. H. Co., W. Woods & Co., W. T. Thomson & Co., 
and the British Insulated & Helsby Cables, Ltd. 


Maidstone.— The T. C. received the following tenders for 

wiring small houses:— • 

A. H. Woolley, 9 lights, £4 103.; 8 lights, £3 178. 6d.; 3 lights, £2 16s. 

W. T. Burrows, 9 lights, 45 105. ; 8 lights, £4 75. 6d. ; 8 lights, £2 10s. 

W. Cogger, 9 lights, £4 15s. 6d.; 8 lights, £8 178. 6d. : 3 lights, £2 5s, 

Haynes Bros., Ltd., 9 lights, £4 15s. ; 8 lights, £8 10s. ; B lights, £2, 

T. King, 9 lights, £4 17s. 6d. ; 8 lights, £8 135. ; 3 lights, £1 198. 6d. 

Morris, Jones & Co., 9 lights, £4; & lights, £8 85. ; З lights, £1 15s. 

Stevens & Barker (accepted), 9 lights, £8 10; 8 lights, £3; 3 lights, £1 158. 


Newport (Mon.).—The Newport School Board have 
placed the contract for lighting St. Woolos Schocls—recently adver- 
tised in our columns— with Messrs. A. G. Arnold & Oo., of Newport. 
The new church of Bt. Luke’s electric lighting has also been placed 
with the same firm. 


Whitehaven.— The T.C. has accepted the tender of the 
Reason Manufacturing Co., Brighton, for а year's supply of fuse 
boxes; that of the Edison & Swan Co. and Messrs. Defries & Bons, 
for electric glow lamps: that of Ferranti, Ltd., for electricity 
meters; and that of Callender's Cable & Construction Co., Ltd., 
tor joint box compound. 


Wolverhampton.—The T.C. has accepted the tender of 
Callender's Cable Co. for the supply of feeders, distributors, pilot 
cables, conduite, service boxes and other materials required by the 
Electricity Department up to March 31st, 1905. 
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FORTHCOMING EVENTS. 


Saturday, March 19th.—Institution of Electrical Engineers (Glasgow). Smok- 
ing Concert at the Grand Hotel. | 
Association of Engineers-in-Charge. Annual dinner. 
At7p.m. Junior Institution of Engineers. Conversazione. 
Monday, March 21st.—At 8 p.m.  Bociet of Arts. Recent Advances in 
Electro-Chemistry," by Mr. B. Blount. (Leoture III.) 
Wednesday, March 28rd. —At 8.80 p.m. Institution of Eleotrical Engineers 
(Manchester) and the Liverpool Engineering Society. Visit to the 
Mersey Railway Works. | 
At 7.80 br Paper on The Design of Electrical Macbinery," by Mr. 
J. L. Hunt. 
Thursday, March 24th.—At 7.80 p.m. 
(Leeds) Meeting. | 
At 8 p.m. “Direct Reading 
Measuring Instruments for Switchboard Use,” by Mr. K. Edgcumbe 
and Mr. F. Punga. | 
Friday, Mareh 25th.—At 5 p.m. Physical Society. Meeting. 
At 7.80 p.m.—Institution of Electrical Engineers (Manchester Students). 
“ Photometric Testing," by Mr. D. L. Sands. 
At 7.80 p.m.—North-East Coast Institution of Engineers and Ship- 


Institution of Electrical Engineers 


Institution of Electrical Engineers. 


builders. ‘Automatic Governing of Marine Engines," by Mr. 
H. M. Wilson. 
At 8 p.m. Institution of Civil Enginc ers (Students). “Тһе Relative 


Advantages of Continuous and Alternating Current for Traction 
Purposes,” by Mr. J. M. Kennedy. 


At 9 p.m. Royal Institution. ‘ Liquid Hydrogen Calorimetry," by 
Prof. Dewar. 


Saturday, March 26th.—At3 p.m. Royal Institution. The Life and Work of 
Stokes, by Lord Rayleigh. (Leoture VI.) 


-———————— 


NOTES. 


Our Issue for Good Friday Week.—It is necessary 
that the issue of the ELECTRICAL Review for April 186 (Good 
Friday) shall appear two days earlier than usual— Wednesday 
morning, March 30th. We ehall be glad if our friends will take 
note of the following atrangements :— 

Editorial Pages.—Correspondence must be iu our hands by 10 a.m. 
on Monday, March 28th. Reports, notes, and all small editorial 
matter by 5 p.m. on the same day. 

Advertisement Pages —New copy and alterations to existing dis- 
played advertisements by Saturday morning, March 26th; Official 
Notices and small prepaid advertisements can be received up to the 
morning of Tuesday, March 29th, the day before publication. 


Electric Power on Cargo Steamers.—A paper was 
recently read by Mr. D. K. Roberts, M. I. E. E., before the Bristol 
‘Section of the Institution of Mechanical Engineers on the above 
subject. In the paper the author advocated the adoption of electrio 
power on cargo steamers for driving all the auxiliary machinery, 
the power to be generated in the central power house. He pro- 
posed to substitute for the 10 steam winches an equal number of 
electric winches of 8 or 10 H.P., the current to be conveyed to these 
winches by means of flexible cables. He estimated that the additional 
cost of electric over steam winches would be about £1,000, but the 
advantages gained would outweigh this consideration. In the dis- 
cussion some doubts were expressed as to the possibility of making 
motors sufficiently water-tight to stand the heavy seas washing over 
them on deck, and it was thought by some that it would be neces- 
вагу to make the winches portable and run them into а dry store 
during а rough voyage. Replying to this point, one speaker referred 
to 12 motors, which, at the beginning of the Boer war, were aban- 
doned in & mine, and after being submerged under 500 ft. of water 
for two years, were taken out and simply stove dried. Oat of the 
18, only two were found to be unsuitable for regular work again. 


Mr. Roberta, in reply, referred to the tramcar motors at Cardiff, 


which, 16 is said are submerged on any wet night, yet no trouble 
arises from this cause. 


Royal Soclety.—Among the papers down for reading 
yesterday were the following :— 


Prof. J. Dewar, F. R. S., on Physical Constants at Low Temperatures. (1) 

The Densities of Solid Oxygen, Nitrogen, Hydrogen, &o." 
. Prof. W. A. Tilden, F. R. S., on The Specific Heats of Metals, and the Rela- 

tion of Specific Heat to Atomio Weight." Part III. 
F. E. Smith, on Тһе Construction of some Mercury Standards of Resist- 
ance, with a Determination of the Temperature Coefficient of Resistance of 
Mercury." Communicated by Dr. R. T. Glazebrook, F.R.S. 

Prof. A. Gray, F.R.8., and A. Wood, on '* The Effect of a Magnetic Field on 
the Rate of Subsidence of Torsional Oscillations in Wires of N ckel and Iron, 
and the Changes produced by Drawing and Annealing." 


Fatality —Father Bouchard, a Jesuit priest and expert 
electrician, met a shocking death at St. Mary’s College, Montreal, 


last month. He took а lantern and went beneath the stage in the 


library to find some irregularity in the wiring. His fate was not 
known until some members of the fire brigade, who had been 
summoned to extinguish a fire, found the body of the unfortunate 
priest in a prostrate position and perfectly rigid, with one hand 
clutching a wire and the other holding the lantern. Smoke caused 
by the contact filled the space. One of the firemen reached forward 
to release the body and was knocked off his feet by the current. It 
appears that the priest's lantern was against a second wire, and 
completed the circuit. 


Tramways and Light Railways Association.—The 
annual dinner is to take place in the Picture Galleries, Prince's 
Restaurant, Piccadilly, on Wednesday, April 18th. 
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“Slaves of the Lamp.“ Under this oriental title, Mr. 


F. D. Godwyn, in the Strand Magazine for March, describes the 


and dangers of the electrical engineer's profession а 
variety of deaths and maimings that can scarcely be surpassed." 
The author's tales appear to be founded on fact, aud are sensational 
enough, one of them being “The Greatest Electric Shock on 
Record,” which was published in our Correspondence" columns 
some time ago. Unfortunately, the artist has not been equally 
successful in his attempts to portray the scenes described by Mr. 
Godwyn. The article as a whole is interesting, and happily it ends 
with an assuranoe that the ordinary householder need not fear that 
such lively accidents will take place in his own house. 


Snowdonia Electric Railway Scheme.—The following 
letter, addresed to the editor of the Times, strikes а common-sense 
note with which we cordially sympathise ; while we appreciate the 
attitude of those who are solicitous for the preservation of natural 
beauties, we deny that these should be preserved for the sole use of 
summer touriste, cr that an electric tramway in any degree detracts 
from their attractions :— Ў 

"Sir,—You will, І anticipate, allow a very limited space to a 
Welshman from the ‘district for the purpose of protesting against 
the efforts of Prof. Ker and his sympathisers to keep as a рог 
of ' preserve’ for the ' non-producing’ class of Englishmen—as Adam 
Smith would term them—our glorious hills and valleys By a 
system of tramways through one or two narrow strips of our moun- 
tain scenery it is proposed to make accessible to all classes hundreds 
of beautiful spots which the eye of no jaded worker from our great 
towns has ever seen, for the good reason that neither time nor money 
permitted it. The suggestion that а narrow line of raile, with wire 
overhead, running through the district can in any way interfere with 
the scenery is too unreasonable to discuss. Prof. Ker may find 
room to tramp for three months through valleys from which every 
one, except wealthy tourists with whom time is no object, has been 
entirely excluded by their inaccessibility. The professor and the 

inter are weloome, but better far they should never come than 
that facilities should be denied to Birmingham and Lancashire tired 
producers, for whom Providence pre-eminently intended our moun- 
tain air. е 

“The word professor has, however, further, an uncanny sound 

for us. It happens that a very large proportion of themen who 
desecrate mountain scenery by their lamentable climbing practices 
at the risk of self-immolation are ‘ professors.’ This is peculiarly 
the case both in Wales and Switzerland, and we have an intense 
antipathy to the very names of our hills becoming things of horror 
like Sca Fell pinnacle and many others. 
. "i ft will be, however, a delight to see thousands of Sunday school 
children and tens of thousands of the brawny sons of old England 
feasting on what they bave never seen before, and never would see 
but for such as enterprise as this, 1 will mention that I do not 
know any one of the promoters.'—A Weise MAGISTRATE.” 


Rugby Engineering Society.— The last meeting of 
the Session was held last evening, when Mr. Hopp’s paper on 
Automobiles was further discussed. 


L.C.C. and Marylebone.—The question of advancing a 
loan to the Marylebone: Borovgh Council for the purchase of a 
portion of the undertaking of the Metropolitan Electric Supply 
Co. was to have been considered at Tuesday's meeting of the 
London County Council. Lord Welby, chairman of the Finance 
Committee, stated, however, that he did not propose to move that 
part of the Committee's report which dealt with the question, as 
the Borough Council desired to make further observations in regard 
to the matter. It was, therefore, agreed to postpone the report for 
a week. In the course of the report, the Committee stated 
that they had arrived at the conclusion that they could not 
recommend the Council to make provision at the present 
time for raising and advancing the £1,365,000 required by the 
Borough Council. The amount asked for was exceptionslly large, 
and the request came at a time when the conditions of the 
money market rendered it imperative that the Council's issue of 
stock should bs kept within the smallest possible limit. The Com- 
mittee proceeded to observe :— Although we do not see our way, for 
the reasons stated, to make provision in this year’s Bill for the loan 
of £1,365,000 to Marylebone, we are 80 much impre:sed with the 
desirability, in the interests of London, of maintaining the principle 
of one central stock for all loans required, that we are prepared to 
advise the Council to entertain the proposal for the loan to Maryle- 
bone as soon as the financial situation becomes sufficiently favourable. 
In these circumstances, we are of opinion that the Borough Coancil 
snould make some temporary arrangement for meeting this liability 
rather than attempt to create a permanent debt at а most disadvan- 
tageoustime. The financial conditions which have led us to recom- 
mend the Council not to make provision this year for raising this 

sum of money on behalf of Marylebone would operate as 
strongly, if not more strongly, against the issue of a local stock 
charged on the rates of that borough. We think, therefore, that the 
Borough Council should endeavour to arrange with the Metropolitan 
Electric Supply Co. for the payment of interest on the purchase 
money until the stock can be issued, or, if such an arrangement 
cannot be come to, should obtain powers from Parliament to borrow 
temporarily by means of Bills or otherwise the whole sum required, 
or во much of it as is necessary for payments which cannot be 
postponed, and that power should nof be given for the creation of a 
local stock so long as this Council is willing to raise the money for 
Marylebone when the financial conditions warrant it. We recom- 
mend tbat the Council of the Metropolitan Borough of Marylebone 
be informed that the Council is unable to accede to the request 
that provision may be made in the Council's Money Bill of 1904 for 
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the lending by the Council to the Metropolitan Borough Council of 
the sum of £1,365,000, which that borough council may be 
empowered to borrow by the Marylebone Electric Lighting Bill, 
1904, should that Bill become law; but that the Council will be 
prepared to entertain the proposal to lend the money ав soon as the 
financial conditions are sufficiently favourable. 


Shock Fatality.—On March 4th, a lad, aged 15, in 
the service of the London Electric Supply Corporation, received a 
10,000-volt shock, while cleaning a terminal, which he ought not to 
have touched without orders. Evidence given at the inquest held 
at Southwark, on Tuesday, showed that when cleaning was necessary, 
the current was cut off, and there was no current where deceased 
was standing, but evidently he tripped, and put his hand on a 
"Jive" part. An electrical linesman named Baker saw the 
flash from the terminal in the corner of the room where the boy 
wae, and heran forward and caught him just ashe was about to fall. 
He was unconscious. Baker at once sent for & doctor, and mean- 
while started artificial respiration, with the result that the deceased 
regained consciousness. On recovering, he said, Hullo! What 
have I done? What is it?” and then lapsed into a semi-conscious 
state again. 

Dr. Kenneth Black, house surgeon at Guy's Hospital, stated that 
the lad, who was admitted to the hospital, was severely burned 
about the limbs. Part of the right arm was dead. Не very soon 
got over the shock of the accident. Witness called in two surgeons, 
and it was decided to remove three limbs. On the Monday fol- 
lowing deceased’s right arm was removed, and on the Thursday 
both legs were amputated. The boy died eight days after admit- 
tance to the hospital from heart failure, followirg on the injuries 
he had received from the electric shock. Itseemed to him inoredible 
that a shock of 10,000 volts should have caused such comparatively 
slight injuries. The artificial respiration resorted to by Mr. Baker 
had undoubtedly prolonged deceased’s life. Mi 

In returning a verdict of accidental death, the jury added a rider 
to the effect that a guard or guarde, should, if practicable, in future 
be put over the terminala. 


Тһе Osmium Electric Lamp.—Some uncertainty 
appears to surround the circumstances under which an extraordin 
general meeting of the Austrian Incandescent Gas Light and Elec- 


tricity Co. has been convened, for the purpose of considering a reso- 
lution to authorise the separation of the incandescent gas light. 
department from the osmium electric lamp department. It may. 
be remembered that a similar scheme was brought forward about а. 
year ago, and that if it bad been carried into effect, the interests. 


held in the Austrian company by the English Iacandescent Gas 


Light Co. would bave been beneficially affected. Unfortunately, 
however, the proposal could not be proceeded with owing to the. 


abstention from the meeting of Dr. Auer von Welsbach, who 
controla over one-half of the companv's share capital, and, in 
fact, the whole of that which represents the osmium electric lamp. 


Whether the new scheme will meet with his approval on the present 


occasion remains to be seen, but it does not appear tbat the manu- 
facture of the osmium electric lamp, notwithstanding the estab- 
ment of a separate factory for ita development, has yet emerged 


from the experimental stsge in Austria. In Berlin, however, the ' 


construction and ssle of the osmium lamp by the German Incan- 


descent Gas Light Co. were commenced in October, 1902, and a few 


months ago the lamp was reported to be making progress. . 


Single-Phase Railway Traction.— News comes to 
hand that the Westirghouse Electric and Manufacturing Co., of 
Pittsburg, have received orders for the equipment of two long 
interurban railways in the States, on their single-phase system. 
The first order relates to the equipment of the Fort Wayne, 
Decatur and Springfield line, which extends from Fort Wayne, 
Ind, to Springfield, Ohio, a distance of about 110 miles. The 
second order comes from the Indianapolis and Cincinnati Traction 
Co., who are constructing a high-speed line between Indianapolis 
and Connersville, Ind., the whole length of which—53 miles—igs 
to be worked electrically. 

It is interesting to note that in the case of the latter line the con- 
trolling gear will be such that while over moat of the line the cars 
will be operated with 3,300 volts alternating at the trolleys, inside 
the limits of the city of Indianapolis the ordinary 500-volt direct- 
current supply will be made use of. These two lines will be the 
firat in the world to be equipped upon the single-phase system, and 
their completion and working will be looked forward to with 
interest by British railway engineers as inaugurating the new 
system to which we look for the future electrification of our steam 
lines. 


Lectures,—On 11th inst., at the University, Birmingham, 
the Principal, Sir Oliver Lodge, delivered the concluding lecture of 
a series delivered to the medical practitioners of the city upon 
“ Physics Applied to Medicine.” Sir Oliver gave illustrations of 
the operation of high frequency oscillating currents, and the 


apparatus by means of which they might be applied to medical 
uses. 


Personal.— On March 9th, at the Anglican Church, 
Cottesloe, Western Australia, Mr. E. L. Webb, A. M. I. E. E, of the 
electrical staff of J. Barre Johnston & Co., Murray Street, Perth, 
W. A., was married to Miss May Foster, younger daughter of 
W. Foster, Esq., of Higher Broughton, Manchester. 

It is announced that on May 5th, a marriage will take place 
between Frank Hugh, youngest son of Sir William Preece, K.C.B., 
and Bertha Caroline, eldest daughter of the late Rev. W. A. John- 


ston, rector of Acrise, Kent, and of Mre. Johnston, of Hazelwood, 
Wimbledon. 


We hear that Mr. E. Btallibrass is resigning his appointment as 

pom manager and engineer to the Amazon Telegraph Co., in 
razil, f 

The Ashton-under-Lyne T.C. has increased the salary of Mr. A. 
Coveney, tramway manager, from £150 to £200 а year. 

Mr.James Lockwood, how has held the position of District Super- 
intendent of the Manchester Branch of che Edison and Swan 
United Electric Light Co. for seven years, resigns that position 
from the end of the present month, having been with the company 
nearly ten years. 


Appointments Vacant.—Shift engineer (£104) for 
Ilford ; junior assistant for Acorington (£65). 


Electricity in Mining. — The question of electricity 
in its application to mining was further discussed by the Man- 
chester Geological and Mining Society at its meeting last week. 
Colonel Hollingworth was in the chair. Mr. Maurice Georgi, of 
Edinburgh, read a paper on “ The Application of Electricity for 
Winding and other Colliery Purposes.” He premised that elec- 
trical energy offers the mine owner and engineer all desirable 
guarantees, as far as convenience, economy and security are con- 
cerned. The best proof of this lies in the fact that nearly all the 
principal minesin Germany are being equipped electrically through- 
out, as far as their means allow it. For the newer mines anything 
besides electricity, as a motive power, is hardly considered. Mr. 
Georgi referred in detail to electrical machinery for pumping, venti- 
Jating, winding and haulage, and coal cutting; and said that 
although the initial outlay for an electrical plant might be from 20 
to 25 per cent. more than if steam were used, the saving in working 
expenses afterwards would be as muchas 50 percent. As electricity 
could nowadays be transmitted with the utmost ease and very 
economically over practically any distance, he submitted that miue 
owners in a district would reap considerable advantage by uniting 
to erect a power station of large dimensions sufficient for all their 
wants. Euergy could be generated at an exceptionally low cost; all 
boilers, piping, chimneys, steam engines as now found in almost all 
corners of amine, would disappear; all the power needed being pro- 
vided by electric motors, occupying much less space and needing no 
supervision. Energy would be at hand up to any amount, day and 
night, so that any extension of the power plant of & mine would be 
the easiest thing in the world. Apart from there advantages—only 
appreciated by those in possession of an electrical plant—the 
economy in fuel would be 50 per cent. at least, repairs would siuk 
to a trifle, and three-fourths of the labour required to run the mine 
would be done away with. 

Referring to the important subject of mine ventilation, Mr, 
Georgi said that, as a rule, mine ventilators were of two kinds, vis., 
small fans, used for ventilating certain parts of a mine, and large 
fans that have the main ta*k.to do. The first are used in places 


where the main draught has little or no асзевв, or to clear the atmo- | 
sphere after an explosion, &c. It is obvious that from this type of 


fan very substantial advantages can be reaped by using electricity 
as motive power; the space occupied is small, and the efficiency 
very high, especially when, as very often is the case, motor and fan 
have а common sbaft; and further, the whole arraugement can be 
very easily transported. Electricity besides being the only econo- 
mical form of energy for driving small fans, offers great advantages 
for the main ventilators used for aerating a pit from the surface. 
As а rule, in larger mines one sbaft isused exclusively for this pur- 
pose, in the immediate vicinity of which is placed the ventilator, 
driven by & special steam engine, having sometimes its special 
boilers, This is au arrangement which needs two шер, at leaat, to 
fire the boilers and attend to the steam engine (as the ventilator is 
kept going day and night): but, driven electrically, no attendance 
whatever is needed — the ventilator need only be visited once or 
twice during the day. Thecost of the plant is greatly reduced, as 
the motor can run at а high speed, 400 to 500 r.p.m. | 

Some discussion took place upon the paper, in which the opinion 
was expressed by several members that if Mr. Georgi's conclusions 
were sound, and safety in the use of electricity could be guaranteed, 


there would be no lack of orders for electrical installations in the - 


Manchester district. 


Mr. Georgi said that his conclusions were based on actual ex- 
perience. . 


Influence of a Magnetic Field on Photographic 
Processes.—A. Schweitzer has carried out a research to ascertain 
whether magnetism plays any part in the reactions when photo- 
graphic plates or papers, sensitised with silver or iron salts, are 
treated in the usual manner. He finds that no appreciable altera - 
tion in the chemical constitution occurs in the halogen compounds 
of silver, or in those salts of iron that are sensitive to light when 
they are exposed to the influence of a magnetic field. Similarly 
no acceleration or retardation of the ordinary photo-chemical pro- 
cesses is to be noticed when they are conducted in the presence of 
such a field. 


Bauxite in Italy.—Althongh bauxite has hitherto been 
unknown in Italy, minerals containing a noteworthy proportion ef 
alumina have recently been discovered in that country. In the 
Rocca di Mezzo district an ore has been found containing 25 per 
cent. of ferric oxide, which was, therefore, too poor to be worth 
treating in the blast furnace; but, on examination, it proved to coptaia 
56 percent. of alumina. Materials have also been met with recently 
in other parta containing 58 and 57 per cent. of aluminium oxide, 
and, at Frascati, leucite, a potassium aluminium silicate, has been 
discovered, which has given, on analysis, 55 per cent. of silica, 23:5 
per cent. of alumina, and 215 per cent. of potassium. 


(Continued on page 469 ) 
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THE ELECTRICITY WORKS AND DESTRUCTOR OF THE 
METROPOLITAN BOROUGH OF HACKNEY. 


( Concluded from page 426.) 


ALL the generating sets originally installed consisted, as 
shown in the illustrations, of balancing dynamos coupled in 
tandem, two dynamos to each engine; the whole of this 
plant, consisting of eight dynamos and four engines, was 
supplied by Messrs. J. H. Holmes & Co., of Newcastle-on- 
Tyne. 

The four smaller dynamos are rated at 150 Kw. each, 
with an overload capacity of 165 Kw.; they are coupled to 


changeable. A spare armature could be seen in the fore- 
ground of the general view published in our last issue, 
showing the shaft with a coupling on the commutator end. 
As previously mentioned, advantage has been taken of 
this construction to couple a third machine to one of the 
smaller sets; this is a booster of 72-K W. output, supplied by 
the British Westinghouse Co., and is designed to give a 
current of 400 amperes at a pressure varying from 180 to 


= 


BarnLiss-WzsTINGHOUSB 1,500-kw. BrHAM DYNAMO AND CONDENSING PLANT. 


Willans triple-expansion'ithree-crank vertical single-acting 
high speed engines of 500 I. H.P. each, and run at 300 r. p. m. 
The four larger dynamos are rated at 800 Kw. each’ at full 
load, with an overload capacity of 830 Kw. for two hours, 
and are coupled to Belliss triple-expansion vertical three- 
crank double-acting high speed engines, of 1,000 1.H.P. each, 
running at 300 r.p.m. These engines are provided with 
forced lubrication, and work with a normal steam pressure 
of 175 lbs. per вд. in. 

All the dynamos are shunt-wound, generating at 240— 
275 volts, and are of the Johnson-Lundell patent type, having 
the special form of divided magnet core and extended pole 
tip peculiar to this type of generator. 
separate shafte provided with а coupling at each end, so that 
the armatures of each set of four similar machines are inter- 


The armatures are on 


20 volte. Although this machine is a recent addition, and 
was therefore not provided for in the specification for the 
Willans engine, the latter has proved capable of driving the 
three generators apparently without feeling the difference, 
the steam consumption per xKw.-hour being me 
unaltered by the extra load. 

The engines are all intended to work with steam super- 
heated to 500° F., and each pair of similar engines exhausts 
into а common condenser placed between the two. The 
steam consumptions ascertained by full-load trials are, for 
the 300-Kw. sets, 22:28 lbs., and for the 600-Kw. sets, 
19:94 lbs., of steam per Kw.-hour. The average working 
consumption has been found to be 27 Ibs. of steam per unit 
measured at the switchboard, and 4 lbs, of rough small coal 


per unit when the destructor is not in use. 
F 
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The two Willans engines are provided with a common 
exhaust to atmosphere, while the Belliss engines have each 
a"separate exhaust, which is led out through the roof. 


IKrgiN CoorisG TOWER. 


The condensing plant in each instance was supplied by 
Messrs. Cole, Marchent & Morley, of Bradford, and consists 
of a surface condenser fixed above; a‘ large oil separator, in 
the basement, 
through which the 
exhaust steam is 
first led. . The air 
pumps are of the 
Edwards type, and 
like the circula- 
ting pumps, аге 
separately driven 
by Johnson-Lundell 
and British Thom- 
son- Houston 
motors. 

The remaining 
generating set has 
been recently in- 
stalled, and consists 
of a Belliss engine 
of the same type 
us those above 
mentioned, capable 
of giving 2,150 
B. H. Pp. at normal 
load, and 2,650 
B. H. P. at maximum 
load, when running 
at 165 r. p.m., and 
with a steam pres- 
sure of 175 lbs. at the stop valve, coupled direct to a 1, 500-K W. 
dynamo supplied by the British Westinghouse Electric and 
Manufacturing Co., Ltd., of Norfolk Street, London. As the 
Steam pressure varies up to 225 lbs. per sq. in. at times, 
owing to the use of the destructor, the engine has to accom- 
modate itself to this variation, without adjustment of the 
governors, and will work continuously at the higher pressure. 

The generator is a 10-pole machine of the latest pattern, 
and has a normal full load capacity of 1,500 Kw., at 490 to 
560 volts, this machine, unlike the others, being connected 
between the outers of the three-wire system. The combined 
weight of the engine and dynamo, including the fly-wheel, is 
121 tons, and the over-all height is 19 ft.; the diameter of 
the crankshaft is 9} in., while that of the generator is from 
18 to 22 in. The addition of this very fine generating set, 
which occupies a floor space of 32 ft. 6 in. x 15 ft. 8 in., 
has practically doubled the output of the station. We give 
on p. 465 an illustration showing the set complete with the 
condensing plant associated with it. 

The latter was supplied and erected by Messrs. Ashton, 
Frost & Co., and consists of a large oil separator and a 
surface condenser, with air and circulating pumps. The oil 
separator is, in this case, uppermost, and consists of a 
cylindrical shell fitted with baffle-plates. The condenser has 
а cooling surface of about 4,500 sq. ft., and occupies a floor 
space of some 15 ft. x 6 ft. 6 in. The three-throw air- 
pump is of Edwards type, with barrels 15 in. in diameter, 
stroke 8 in.; it is driven direct by a six-pole Westinghouse 
motor of 56 H.P. at 160 r.p.m. The three-throw double- 


GENERAL VIEW OF GENERATING PLANT. 


acting circulating pump has a capacity of 2,000 gals. per 
minute, with barrels 13 in. in diameter and a stroke of 
10 in.; it is driven from the same motor as the air-pump by 
two Renolds roller chains, at a speed of 87 r.p.m. The 
complete plant is capable of dealing with а maxinium of 
40,000 lbs. of steam per hour ; up to 30,000 lbs. per hour а 
vacuum of 27 in. is expected, with circulating water at 
70? F. 

The method of driving the pumps above described 
should give excellent results; the load on the air- 
pumps being a maximum at starting, and that on the 
circulating pumps a minimum, and these conditions being 
reversed when full speed is attained, the combined torque 
required from the motor remains approximately constant 
throughout. 

The engine is provided with an atmospheric exhaust, and 
in this case an automatie valve is fitted, in addition to an 
ordinary valve. 

A small pump, driven by an eccentric on thefend of the 
shaft! of the circulating pump, sends the oil from the 
separator to a settling tank, whence oil can be drawn off for 
rough! purposes, the water being drained away by a cock 
Used - lubricating oil from the engine crank chambers is 
taken to a settling tank and afterwards pumped into filters. 

At present cool- 
ing water for the 
condensing plant is 
obtained from а 
reservoir sur- 
mounted by a cool- 
ing tower, of which 
we give а view. 
The tower is of the 
open type, capable 
of dealing with 
3,000 H.P., and was 
supplied by the 
Klein, Engineering 
С 


о. 

Make-up water 
for the cooling 
pond is obtained 
from a surface well, 
sunk by Messrs. 
Le Grande & Sut- 
cliffe, by means of 
a 3-in. centrifugal 
pump. 

The space re- 
maining ^ unoccu- 
pied in the engine 
room is sufficient to 
accommodate a second 1,500-kw. generating set, after 
which the building will have to be extended. 

The battery. is situated over the;switch room, stores, &c., 


Tupor BATTERY. 


adjoining the engine room, and consists of 304 Tudor cells, 
type L C 23 ; it is capable of giving 600 amperes for four 
hours, or 1,450 amperes for one hour, at 550 volts. The plates 


s 
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are 14 in. wide x 24 in. high, the depth being specially great 
in order to economise floor space; nevertheless, this large 
battery, of which all the cells are in one tier, fully occupies 
8 room as long as the engine room, as shown in our illus- 
tration. The purpose of installing so large a battery was to 
utilise to the utmost the energy derived from the destructor, 
and it is interesting to note that this object has been satisfac- 
torily attained. 

The arrangement of the cells—all in one tier, as men- 
tioned—is the only one which should ever be tolerated. In 
this case, they are also housed in а well-ventilated room, 
with space enough to work between the rows, on both sides, 
and a supply of water is laid on at one end of the room. А 
tank containing distilled water (derived from the steam 
range) is fixed at the other end, to provide make-up for the 
cells. Some difficulty was met with at first in maintaining 
the density of the electrolyte uniform, on account of the 
unusual depth of the plates; this was overcome by intro- 
ducing the make-up water through one of the separating 
tubes, thus guiding it to the bottom of the cell. 

The electrolyte is contained in lead-lined wooden boxes, 
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features of interest. This is housed in a recess opening upon 
one side of the engine room, the wall of the latter being sup- 
ported on massive brick columns. The switchgear is 
divided into two sections by a substantial brick wall, against 
which the generator panels are built on one side and the feeder 
panels on the other, back to back. Our view shows the 
former, and will give some idea of the arrangement; the 
feeder gear, however, being situated in the passage on the 
right cannot be seen. All the switchgear was supplied by 
Messrs. Ferranti, Ltd., and is of their standard direct 
current type. 

On the centre of the board are two recording Elliott volt- 
meters, and three edgewise ammeters—one for the neutral 
(250—0 —250), one for the earth wire (500—0—500), and 
one for the motor booster (0—400) ; a throw-over switch to 
short circuit the earth wire ammeter, and -the regulating and 
main switchgear of the booster are fixed below, while the 
pilot wire fuses and terminals, and the voltmeter switches, 
are fixed on the front of the bench. m» JO 

The board is of the divided polarity type, the positive and 
negativesides being alike. At the top of each half are two edge- 


FERRANTI MAIN SWITCHBOARD. 


carried on insulators, these again being supported by wooden 
baulks mounted on porcelain insulators. 

The conductors for the regulating cells—which are next 
the middle wire—consist of copper rods carried on insulators ; 
they are taken off every alternate cell, from No. 96 to No. 
152 in each half battery, and are of 1] and 2 in. diameter, 
the smaller rods beginning at No. 126. A milking booster 
is provided to take care of sick cells. 

The battery is charged from the destructor at night, and 
floats on the lines in the daytime as a standby ; it is dis- 
cliarged in the evening during the peak-load, a complete dis- 
charge beinz taken from it every day. A full record of the 
behaviour of each cell is kept on the card system, which has 
proved of great value. In passing, we may add that the 
same system is applied to the whole station, every engine, 
boiler, &c., having a separate card record. 

The input and output of the two halves of the battery are 
also separately metered, in ampere-hours. 

We now turn to the switchgear, which possesses several 


wise voltmeters, anda set of four horizontal bus-bars running 
the whole length of the board. Crossing these are vertical bars 
corresponding with the switch panels, which can be coupled 
to any one of the horizontal bars by means of expanding 
plugs. Below the bars are edgewise Evershed & Vignoles 
ammeters, There are nine panels in each half, allotted 
respectively to the works motor circuit, the artificial load, 
battery, and generators 1 to 6. The first seven switches are 
of the screw type, and of these the first three are fitted 
with oil-break fuses; the remainder are provided with 
reverse current cut-outs, which trip the main switches, 
there being no fuses or maximum circuit-breakers on any of 
the generators. It will be noted that this arrangement is 
precisely what has been strongly advocated since the Bristol 
accident ; but it was adopted at Hackney years before the 
Bristol fire took place. 

Regulating and main switches for the field circuits are 
fixed on the bench, with paralleling sockets to fit the pins of 
the portable voltmeters, one of which is shown in position in 
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the foreground of our view. There are no ammeters in the 
field circuits. 

The last two are extension panels for 1,500 Kw. each, and 
are of a much heavier type; one of these is spare. The 
slate slabs forming the end partition are removed in our 
view, to show the parts of the switchgear. 

The bus-bars are extended to these panels by means of 
heavy disconnecting links. Each panel is provided with а 
Nalder ammeter reading to 4,500 amperes, and the field con- 
trolling gear is fixed below. 

These heavy switches are provided with relay reverse 
current cut-outs, which trip both positive and negative main 
switches simultaneously, the dynamo being in this case 
coupled to the outers of the three-wire system. The polarised 
relay for one pair of switches is shown fixed on the end of 
the dividing wall; the other relay is fixed in the corre- 
sponding position at the other end. 

The switches are provided with auxiliary breaking con- 
tacts in the panels, as well as with magnetic blow-outs on 
the top of the board to take the final break. 

The battery switchgear is arranged along the roof of the 
switch gallery; the contacts are moved by two leading 


CABLE DiviprsG Boxxs. l 


screws, for charge and discharge respectively, and the 
positions of the contacts are shown by means of pointers 
on numbered scales. The contacts are of the usual resist- 
ance type. The screws are actuated by sprocket wheels 
and chains, the hand-wheels being mounted on a pedestal in 
front of the switchboard platform. As the battery room is 
overhead, the connections from the cells are brought straight 
down through the roof to the corresponding contacts without 
complication or difficulty in fixing. 

It was originally intended to run two or more station 
pressures, but this was found inconvenient and not 
economical; the present mode of working is as follows :— 
The battery, works motor and exciting circuits are always 
plugged on the bottom bus-bar, called the“ home bar." 
The generators and feeders are plugged on to another bar, 
called the“ load bar," and these bars are plugged together 
through one set of plugs only. In the case of a shut-down 
—which, happily, has not yet occurred—the plug connect- 
ing the home bar with the load bar would be removed, 
leaving the works supplied with power and light from the 
battery, во that any work necessary for the resumption of 


Genereted units (thousands) 


Generated units (thousands) 


supply could be carried on without difficulty. The generators 
would then be switched on to the load bar, excited from 
the battery and run up on the load gradually. The feeder 
switches would not need touching at all. 

The feeder switchgear consists of positive and negative 
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panels for 13 feeders, fitted with fuses and ammeters 
reading to 500; and for four feeders, fitted with maximum 
automatic cut-outs and ammeters to 700 amperes. All the 
switchgear is of Ferranti manufacture. 

At one end of the switch-room is a switchboard for the 
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publie lighting circuits, supplied by Messrs. Johnson and 
Phillips, and providing for five feeding centres. Each 
circuit is fitted with an ammeter, double-pole switch, and 


fuses. There are also two large rheostats, one for the 


positive circuits and the other for the negative; these are 


‘Equivalent 8-c.p. lamps (thousands) 


Equivalent 8-с.р. lamps (thousands) 
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used for switching on the arcs and bringing them all up 
together, without an excessive rush of current. 

А new works power board has recently been erected to 
supply all the large motors, comprising 12 three-wire 200- 
ampere circuits, and a new booster switchboard, fitted with 
circuit-breakers, throw-over switches and ammeters for the 
two boosters; both these boards were supplied by Messrs, 
Ferranti, Ltd., and are of handsome and massive con- 
struction. | 

Beneath the switchboard is ample space for the cables to 
generators and tbe feeders, the regulating rheostats, &с. 
An Aron watt-hour meter is in circuit with each generator, 
and an Aron ampere-hour meter in circuit with each half of 
the battery; the latter meters are provided with two sets of 
dials and а change-over mechanism, во that the charge and 
discharge are separately registered. A watt-hour meter, 
standardised in place, is permanently fixed under 
the switch room in conjunction with an artificial 
load, by means of which any generating set can be 
tested on load without special preparation. This is 
a valuable aid to the maintenance of the maximum 
economy, as the performance of any machine can be checked 
with facility after repairs, &c., and the effect of alterations 
in the system of working can be precisely ascertained. 
Thermometers are provided to indicate the temperatures of 
the superheated and exhaust steam, the discharges from the 
air pumps and the condenser tubes, &c., and in effect a 
continuous test of the working of the station is maintained, 
with a view to securing the best possible results. 

The feeders and distributors are all triple-concentric, paper- 
insulated and lead-covered, and were supplied and laid by the 
British Insulated Wire Co., Ltd., Prescot ; they were laid on 
the solid system, in earthenware troughs 2 ft. 6 in. deep 
under the footways, and in iron troughs 3 ft. deep under 
roadways. The feeders are received in the station on а very 
convenient system, the dividing boxes being bolted on either 
side of а vertical wall (as illustrated herewith), and bearing 
cards inscribed with the position, size, and length of the 
cable, the resistance of each core, and other particulars of 
value to the cable staff. This arrangement was designed 
by Mr. J. Bowden. 
0:5, 06 or 07 вд. in. cross-section ; all the later cables 
will be of 0°75 and 1 sq. in. 

The works lighting system, which was installed by Messrs. 
Marryatt & Place, is fed from a point in the network, but 
in emergency can be switched over to permanent connec- 
tions on the batteries, clear of all the switchgear. 

The meters used on consumers’ premises are of the Cham- 
berlain & Hookham, Ferranti and Reason (electrolytic) types. 
The rapid peers of the private consumers’ connections 
may be gathered from the diagrams given herewith ; the 
latest figures available (to December 31st last) show that they 
then amounted to the equivul»nt л 90,881 8-c.r. lamps. 

The public lighting system comprises 308 10-ampere and 
40 7-ampere arc lamps, 40 4-ampere Nernst lamps, and in 
the adjoining borough of Stoke Newington, nine 10 ampere 
arc lamps. The last-mentioned, our readers may remember, 
were installed on the Stoke Newington side of High Street 
to balance the brilliant illumination of the Hackney side. 

The working of the destructor in conjunction with the 
electricity works has given satisfactory results, though we 
think the electricity department pays somewhat dearly for 
the energy во obtained—namely, on the basis of 5 Ibs. of coal 
per unit generated. That is to aay, the total number of 
units generated are multiplied by five; the number of lbs. 
of coal used sre deducted from the product, and the 
remainder are paid for at the price of coal, including 
handling. While these terms benefit the Health Depart- 
ment, they press rather hardly on the Electricity Depart- 
ment, which can generate energy for less than 4 Ibs. of coal 
per unit, inclusive of all losses. As shown in the statement 
of accounts for the year ended March 5186, 1903, even 
then the returns conetituted a record for the metropotis, the 
works cost amounting to only 0°79d., while the total 
costs, exclusive of capital charges and carbons, trimming, and 
maintenance of public lamps, were 103d. The prices 
charged are—4d. per unit for lighting, with a discount of 
10 per cent. to certain long-period consumers, and, for 
power, 2d. for the first 1,000 units per quarter and 14d. per 
unit for all consumption in excess of this quantity. These 
prices are attracting large power users. 
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The feeders first laid were all of 0˙4, 


In conclusion, we have to thank the borough electrica! 
eugineer, Mr. L. L. Robinson; the consulting engineer, Mr. 
Robert Hammond ; and some of the contractors for their 
kind assistance in the preparation of this article. Mr. 
Robinson is assisted by Messrs. J. R. J. Bowden and T. 
Dalby, the former as chief assistant, the latter as works 
superintendent. | 
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NOTES. 


(Continued from page 464.) 
South African Notes,—Cope Posts and Telegraphs.— 


From South Africa we learn that the revenue earned by the Cape 
Colonial Telegraph Department last year totalled £237,836, a 
decrease of £78,763 upon the receipts of 1902. The shortfall is 
more than accounted for by the diminution in theamount of revenue 
derived from the transmission of Government and Imperial 
messages, payments for the former dropping from £17,992 in 1902 
to £29,441 in 1903, and for the latter from £86,399 to £3,829. Oa 
the other hand, the department received last vear £152,186 for 
transmission of public messages, an increase of £9,409 over the 
amount for the previous year, while payments from other admini- 
strations were £12,363, being £7,609 in excess of that for 1902. 
Private wire rentals also showed au increase on last year, the 
receipts under this heading being £36,397, as against £28,291 for 
1902. Altogether 3,946,619 messages were sent over the Colonial 
telegraphs in 1903, a decrease of £492,840 upon the number dealt 
with during the previous 12 months. The eum of £770,195 was 
earned by the department of Posts and Telegraphs last year, being 
a decrease of £52,637 upun the receipta of 1902. The only falling 
off was on account of telegraph revenue. 


Durban Tramways.—Messrs. Dick, Kerr & Co. have practically 
completed six electric tramcars for the Durban Municipality, and 
these will be shipped to Natal іп а few weeks’ time. The cars are 
of the same pattern as those already in use in Durban. 


The Transvaal Electrical. Imports.—The value of the electric: 
cables, wires and fittings imported into the Transvaal during tbe 
11 months ending with November last amounted to £60,000, as 
compared with only £11,000 in the corresponding 11 months of 
1902. 


East London.—The Allgemeine Elektricitäts Gesellschaft, of 
Berlin, have secured the contract for supplyiog the East London ` 
Harbour Board with electrical plant for power and lighting. 


An Electricians Suicide.—An inquest was lately held at Beacons- 
field, near Kimberley, South Africa, on the body of George Robin- 
son, an electrician employed at the Premier Mine, who had died 
suddenly. It transpired (аб the deceased had told some com- 
panions the night before his death that they would not see him 
again. A quantity of prussie acid was found in the stomach, апа 
а verdict of suicide was returned. | ] | 


Electric Telpherage.—It will be seen from our advertisement 
pages to-day that the Natal Government is inviting tenders for the 
equipment of the ground and first floors of the Hailway Customs 
Bonded Warehouse, Port Natal, with a complete system of electric 
telpherage. 


Lourenço Marques Tramways.—On February 15th, at the invita- 
tion of the Delagoa Corporation, about 150 guests assembled at the 
tramways power station in connection with the opening of the 
electric tramways. Various toasts were honoured, and, after an 
inspection of the machinery, the company went for a round trip on 
the seven-mile route. The public were allowed free rides in the 
evening, and the regular service was started on February 16th. 


Electric Regulations in Australia.—At the end of 
January last, a conference of electrical engineers was held in 
Melbourne, on the invitation of the Postmaster-General, to con- 
sider the draft regulations which bad been framed under the 
Post and Telegraph Act of 1901. Sub-committees were formed to 
deal respectively with tramways and electricity supply, and re- 
ported to the conference, which then recommended the excision of 
a number of regulations which it considered to be beyond the 
powers conferred on the Minister by the Act, the latter being in- 
tended to protect the telegraph lines and worke from interference. 
Tbe regulations appear to have been framed in a tyrannical spirit ; 
for example, the Government stipulated that a.c. transmissions 
should be carried on by means of underground cables, and that if a 
leakage on an electricity supply system should interfere with а 
telegraph circuit, thesupply should be at once cut off. A committeo 
was appointed to meet the Postmaster-General and his board of 
experte, to explain the attitude of the conference. 


Obituary.— We learn with regret of the death, at the age of 
71 years, of Mr. Charles John Galloway, who for many years was an 
active member of Galloway, Ltd., boiler makers and engineers, 
of Manchester. Death occurred suddenly at Knuteford on Monday. 

The death is announced of Mr. Peter Mosley, of Gateshead, who, 
when a lad, was employed by the Electric and International 
Telegraph Oo. The Westminster Gazctte describes him ag the 
' father” of the telegraph service. 
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THE CENTRAL STATION ENGINEER. 


MR. F. TuHunsrIELD, who bas been electrical engineer to the 
Chester Corporation since 1896, has tendered his resignation 
of that position to take an appointment with Messrs. Preece 
and Cardew, London. Recently, a resolution to raise Mr. Thurs- 
field’s salary, from £495, by degrees to £700, was carried by 
the casting vote of the Mayor. At a subsequent meeting of 
the Council this decision was not confirmed. The Lighting 
Committee thereupon offered, as a compromise, to advance Mr. 
''hurefield's salary to £550. This he refused to accept. His accept- 
ance of the new position and reaignation of the old one are the ont- 
come of that situation. | 

Mr. Тномлв R. STANCOMBE, senior assistant engineer at the 
Wimbledon Municipal Electricity Works, has been appointed chief 
assistant electrical engineer to the Barnsley Corporation. 

Mr. Jas. К; Bock, electrical engineer to the West Ham muni- 
cipal undertaking, has resigned, to take an appointment at Buenos 
Ayres for Messrs. Livesay, Son & Henderson, civil engineers. The 
resignation was accepted with regret, and with many compliments 
to the retiring engineer. Mr. Bock, in expressing his acknow- 
ledgments, denied rumours that his resignation was caused through 
differences between the chairman of the committee and himself. 

The borough electrical engineer of Walsall has been voted 150 
guineas by the Council for extra work performed by him in con- 
nection with the construction and equipment of tbe tramway». 

Mr. C. E. Davirs, deputy tramway engineer at Cardiff, has been 


appointed resident engineer to the Wakefield and District Light | 


Railway Co. | 

On Wednesday, at the St. Helens Depót of the Swansea Тташ- 
ways Co., a presentation was made to Mr. E. S. RAYSEB, resident 
engineer, who has resigned his position in order to take up the 
appointment of borough electrical ergineer and tramway manager 
at Doncaster. Mr. David James, the general manager, presided. 
He congratulated Mr. Rayner on the very successful way he had 
managed the working of the station, and also expressed regret at 
his departure. The presentation was a case of Thornton's mecha- 
nical instruments. Mr. A. Johnston, chief assistant, takes up 
the position vacated by Mr. Rayner. , 

Mr. G. Ногріха, of Accrington, has been appointed shift ehgi- 
neer to the Newcastle-under- Lyme Corporation. : 
. Last week the staff of the Cork E'ectrio Tramways and Lightiog 

Co. presented Mr. CHARLES MiTTELHAUSEN, the manager of the 
Bystem, with а tantalus and some books at a farewell concert given 
in his honour. Mr. Mittelbausen bas been appointed engineer and 
manager to the Bexley U.D.C. electricity department. The motor- 


men, conductors and workmen, presented him with a gold watch.. 
A torchlight procession escorted Mr. Mittelbausen to his residence 


at 3 a.m. : 


NEW COMPANIES REGISTERED. 


Everyday Electricity Publishing Co., Ltd. (80,237).— This 
company was registered on March 4th, with a capital of 2600 in £1 shares, to 
adopt an agreement with R. J. Nicholson, and to carry on the business of pro- 
ре and publishers of newspapers, journals, magazines, books, and other 
iterary works, printers, etationers, &c. The first subscribers are:—R. J 
Nicholson, 26, Cannon Street, Manchester, engineer, 25 shares; F. C. Taylor, 
4, Delawney’s Road, Crumpsall, Manchester, engineer, 25 shares; V. G. Mellin, 

; Blucher Street, Waterloo, Liverpool, railway superintendent, 1 share; Mrs. 
E. G. Granger, York House, Bordyke, Tonbridge, Kent, 1 share; T. C. Granger, 
York House, Bordyke, Tonbridge, Kent, lieutenant, 25 shares; A. Lockwood, 
The Berries, Cheadle, Ches., lime merchant, 1 share; and W. T. Hill, Green- 
hill, B2, Rathen Road, Withington, Lancashire, solicitor, 1 share. No initial 
publie issue. The number of directors is not to be less than two nor more than 
“five; the first are T. C. Granger, R. J. Nicholson (managing director), and 
F. C. Taylor; qualification, 25 shares. Registered office, 26, Cannon Street, 
Manchester. 


Otto Electrical Manufacturing Co., Ltd. (&0,263).—This 
company was registered on March 7th, with a capital of £10,000 іп £1 shares, 
to acquire the English and foreign patents and applications thereof in con- 
nection with the manufacture of electric arc lamps, granted or to be granted to 
O. Gross, and to carry on the business of electricians, mechanical engineers, 
suppliers of electricity for light, heat, motive power or otherwise, &c. The first 
subscribers (each with one share) are:—-O. Gross, 14, Albert Place, Longsight, 
Manchester, electrica] engineer; W. H. Wilson, 3, Newton Avenue, Longsight, 
Manchester, electrical engineer; L. B. Wilson, 8, Newton Avenue. Long- 
sight, Manchester, electrical engineer; H. J. C. Somerville, 109, Victoria 
Street, S. W., engineer; А. W. Mason, The Park, Buxton, financier; W. F. 8. 
Heath, 48, Swan Street, Manchester, solicitor; and G. M. Povey, 169. Upper 
Brook Street, Manchester, clerk. Хо initial public issue. The first directors 
are H. J. C. Bomerville, J. Deakin, O. Gross and W. H. Wilson; remuneration, 
£100 per annum for governing director, and £50 each for the others. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electro-Voelker Syndicate, Ltd., Croydon (73,551). —A deben- 
ture, dated March 4th, 1904, to secure £215 158. 9d., charged on the company’s 
undertaking and property, present апа future, including uncalled capital, has 
been registered. No trustees. 


Europe and Azeres Telegraph Co., Ltd. (39,452). — This com- 
pany's annual return was filed on February 12th, when 18,146 shares had been 
taken up out of & nomina] capital of £200,000 in 20,000 shares of £10 each. £10 

er share bas been called up on 12,575, and £125,780 has been received. £55,680 
s considered as paid on 5,568 shares, No mortgages or charges. 


Municipal Electric Light and Power Corporation, Ltd. 
(29,091).—This company’s annual return was filed on January 9th, when 37 
ordinary and 80 founders’ shares bad been taken up out of a nominal capital 
of £25,000 in 2,490 ordinary shares of £10 cach, and 100 founders’ shares o £1 
each. The full amount. has been called up on each share, resulting in the 
receipt of £400. No mortgages or charges. 


1 


ELECTRICITY SUPPLY ACCOUNTS. 


Wr give herewith an analysis of the year's 
St. Helens results of the Bt. Helens Electricity Depart- 
Municipal ment. A considerable increase has occurred in 
Electrical the total output, although the public lighting 
Supply. supply shows a decrease. The figure for works 
costs (1:124. per unit) includes an item of 
£1,045 for tramways maintenance on account of the Corporation 
lines leased to the New Bt. Helens and District Tramways Co., the 
revenue benefiting by £2,497 rent received from the company; 
deducting the item for tramways maintenance, for comparative 
purposes, it will be seen that the works coste at ‘95d. per unit are 
among the lowest in the countty. i 
Owing to the large proportion of tramway units, the revenue does 
not show & very great increase, and after meeting financial charges 
a balance remains on the year's working of £577. 
The prices charged are—For private lighting, 44d.‘ motors, 2d. 
and 1d.; and for traction, 11d. per B.T.U. No meter rents. The 
borough electrical engineer is Mr. E. M. Hollingsworth. 


GENEBAL STATEMENT. 
For year ending March 3ist— 1903. 1902. 


Total capital expended ... iss .. £132,658 £123,150 
Number of units sold— 

Private supply ... ses г e. 448,823 355,095 

Public lighting ... sia X dé 51,704 55,033 

Traction ... Sei ON "t . . 1,014,218 827,837 
Total number of units sold ... [os .. 1,514,745 1,237,965 
Equivalent No. of 8-с.р. ldmps connected 39,045 30,209 
H P. of motors connected ... sae iss 552 340 
Number of public lamps aes js 35 35 
Maximum load in Kw. i iv iis 874 792 


Revenue account— 
Gross revenue ... РРР sts * £15,407 £13,162 


» expenditure s saa sae £7,070 £6,286 

„ profit jas ies ses T £8,337 £6,876 
Average price obtained per unit— 

Private lighting and traction ... - 2:03d. 2:12d. 

Public lighting - d sva 1d. 1d. 


REVENUE ACCOUNT ғов Ymar ENDNd Maron 318т, 1903. 


Gross revenue is ies £15,407 — 2:44d. per unit. 
Works and distribution costa £5,138 = 81d. „ 


Total works costa £7,070 = 1192d. „ 
Prorir BTATEMENT. 

Interest on loans, &c. «26 ssi sah ... £3,959 

Sinking fund ... a Т ee kia e 9,743 

Sundry... Sit, - ilaa ee see Фу T 58 

Balance on year's working ... T 290 ase 577 


Gross profit se ses S. £8,337 


Trp returns of the Barrow- in-Furness Elec- 
Barrow-in- trical Department give evidence that it is 


Furness "turning the corner," and getting over the 
Municipal difficulties associated with its early days. With 
Electrical & largely increased output, improvements in 


Supply. works costs and revenue were obtained, and а 
credit balance of £425 remains on the year's 
working, as compared with a deficit in the previous year of £341. 
The prices charged are—For private lighting, 6d. and 13d., and 
for power, 3d. and 13d. per B.T.U. on the maximum demand 
system. Mr. Н. R. Burnett is the borough electrical engineer. 


GaxrzBAL STATEMENT. 
For year ending March 3lst— 1908. 1902. 
Total capital expended M ТА .. £67,373 £54,847 
Number of units sold— 
Private supply ... i s .. 972,059 267,711 
Public lighting ... ке iss se 31,337 16,998 
Total number of unita sold pus . 403,396 284,709 
Equivalent No. of 8-c P. lamps connected 35,856 22,958 
Number of public lamps ... eee .. 48 aro 22 
57 inc. 
Maximum load in kw. ae bui ‘a 441 275 
Revenue account— 
Gross revenue. ©з ids e» £7,467 £5,281 
» expenditure - ses .. £3,881 £3,287 
» profit se Р .. £3,586 £1,994 


Average price obtained per unit— 
Private lighting E 
Public lighting. .. 4.1d, 485d 


eee aoe 43d. 4:34. ` 
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REVENUE Ассосхт FOR YEAR ENDING Мавсн S1s7, 1903. 


Gross revenue oe ds e. £7,467 = 444d. per unit. 
Works and distribution costs (inc. pub. Itg.) £3,022 = 1:80d.  ,, 


Total works costs T . £3,881 = 2˙31d. „ 
Prorit STATEMENT. 

Interest on loans hee s е £1,697 

Snking fund wee eee eee ove vee ИИТ 1,464 

Balance on year's working ... eee sis "t 425 

Gross profftt. . £3,586 


CITY NOTES. 


City of Birmingham Tramways Co. 


THE report of thi» company for 1903, submitted on the 17th inst., 
states that revenue account, after providing for the year’s interest 
on debentures (£12,000), and dividend on preference shares paid and 
accrued up to December 3195 last (£12,083), shows a surplus of 
£59,978, from which is deducted £2,104, being interim dividend at 
5 per cent. per annum on the ordinary shares for the half year ended 
30th Jane, 1903, leaving a disposable balance of £57,873. The 
directors recommend a further dividend on the ordinary sbares at 
the rate of 5 per cent. per annum, for the six months ended 
December 31st last, together with a bonus of 5 per cent. (making 10 
per cent. for the year); that the balance of £51,559 be carried to 
reserve (increasing that fund to £242,744), to provide for deprecia- 
tion of assets, redemption of debentures, and for general purposes. 
During tbe year there were carried 49,969,345 passengers, an increase 
of 2,008,476 passengers. Gross earnings amounted to E264, 556, an 
increase of £9,865, and net earnings to £81,978, an increase of 
£30,197. Debenture redemption fund has been increased to 
£43,086. Sir Charles Rivers Wilson, G.C.M.G., C.B., has been ap- 
pointed a trustee for the debenture holders in place of Mr. James 
Rose, resigned. The negotiations with the Corporation of Birming- 
ham for a new lease of the tramways within the city came to an 
end in May of last year, when the Corporation passed a resolution 
in favour of the municipalisation of the tramways within the city. 
Running powers for the steam cars from Saltley and Perry Bar to 
Old Square have been granted by the Corporation of Birmingham 
to the company until January ist, 1907, but permission to run the 
steam cars from Gravelly HiU to Old Square, pending the electrifica- 
tion of the Aston Tramways, has been refased , the Corporation 
having opened their electric tramways from Steelhouse Lane to the 
boundary at Aston Brook (1 mile). At the end of 1906 the leases 
of the following lines within the city will expire—namely, Small 
Heath (3 miles), Sparkhill and College Road (14 miles), Moseley 
(13 miles), Kings Heath (1% miles) Perry Bar (3 mile), Saltley 
(14 miles), and Nechells (24 miles). Except in the case of the two 
latter lines (which are entirely within the city), the services will be 
interrupted at the city boundary unless arrangements are made with 
the company, inasmuch as the company owns or has leases of the 
tramways on these routes beyond the boundary—in the case of 
Aston, for 21 years; in tbe case of Yardley, for 30 years, and only 
in the case of Kings Heath has the local authority outside the city 
boundary the right to purchase the tramway at a date correspond- 
ing with the expiration of the lease of the lines inside the city. 
The leases of the Bristol Road Electric Tramway and of the cable 
tramway to Handsworth do not expire till June 30th, 1911. 
The Bill promoted last session for securing а continuity of 
service over the lines inside the city from the suburban districts, 
was rejected. The Bill, however, authorises the company to con- 
struct additional tramways between the terminus of their College 
Road route and Shirley, a distance of about three miles, and from 
Sparkhill through Acock's Green to Olton, a distance of about 
34 miles. The Act provides that these tramways are purchasable 
by the local authorities at the expiration of a period of 35 years 
from the passing of the Act, on the terms of paying the fair market 
value thereof as a going concern. The company has entered into an 
agreement with the Corporation of Aston Manor which provides for 
the immediate purchase of this company's tramways ш the Aston 
district, and for a lease thereof, together with the Aston 
Councils tramways (formerly worked by the Birmingham 
and Aston Tramways Co.) being granted to this company for 
a period of 21 years. The agreement also provides that the 
Council shall] reconstruct the tramways for electric traction. 
The company has also concluded an agreement with the Erdington 
Urban District Council which provides for the construction by the 
Council of the tramways authorised by the Erdington Tramways 


Act, 1902, on the overhead system, and for a lease thereof to this 


company for a period of 21 years. These tramways form a con- 
tinuation of the Aston tramways leased tothe company. The agree- 
ment also provides that the company shall become the contractors 
of the Council for the supply of electricity within the district under 
the Erdington Electric Lighting Order, 1900, for a period of 21 
years. The tramway between Small Heath and Yardley (1j miles), 
authorised in 1897 and 1901, has now been completed, and is ex- 
pected to be opened for traffic by electric traction during the pre- 
sent month. The company's tenure of this line has been 
extended until 1933. The tramways authorised by the Kings 


Norton and Northfield Urban iDistrict Council Act of 1901, 


along Pershore Road (three miles), to be leased to this 
company till 1911 are on the point of completion. A 
notice has been received from the Handsworth Urban District 
Council for the purchase by the Council of 6 furlongs of the tram- 
ways within their area. Negotiations are pending between the 


company and the Birmingbam and Midland Tramways, Ltd., with 


a view to making an arrangement under the powers of the Birming- 
ham District Tramways Act, 1903, for the joint working of the 
lines of the two companies, in conjunction with other tramway 
undertakings in the adjacent districts. The Birmingham and 
Midland T'ramways, Ltd., has acquired controlling interests in the 
undermentioned tramway companies:—City of Birmingham Tram- 
ways Oo., Ltd.; Dudley, Stourbridge and District Electric Traction; 
Co., Ltd.; Wolverhampton District Electric Tramways, Ltd. 
South Staffordshire Tramways (Lessee) Co., Ltd. 4 
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Hove Electric Lighting Co. 


TRR annual meeting was held on Wednesday at Salisbury House, 
E. C., Col. A. J. Filgate, R. E., presiding. j 
The CHAIBMAR, in proposing the adoption of the report, said tha 
the capital expenditure during the year amounted to £20,610, 
making the total £147,714. About £16,500 of the outlay during 
the year was on the new generating station and its plant. That 
station was brought into use at the end of November, aud was of 
considerable assistance in dealing with the heavy winterload. The 
expenditure on mains and fesders amounted to £3,968. It was 
estimated that the further sum needed to complete the new station 
and the plant under order would be about £5,000. In order to pro- 
vide the necessary capital they issued £8,230 additional debenture 
stock, increasing the debenture issue to £44,600, and they offered 
to the shareholders 2,000 new shares at £7 103, all of which 
were st once taken up. The number of houses on the system 
at December :31sí was 1,148, an increase during the year 
of 108 houses. At the close of the year the lamps and motors con- 
nected reached the equivalent of 77,366 8 с.р. lamps against 69,924 
at the end of 1902, an increase of 7,442, and the units sold to 
consumers during the year amounted to 779,985 compared with 
735,316, an increase of 44,660 units, The gross revenue was £19,035 
au increase of £1,473 over 1902. The working expenditure was 
£7,820 against £7,519. The coal bill shows а reduction owing to 
their contract being at a lower figure. The net revenue of the year 
amounted to £11,214, an increase of £1,171 over 1902. With the 
balance brought forward, and interest on deposits, the amount they 
had to deal with in the profit and loss account was £11,482. From 
that had to be deducted interest on debentures, loans, aud calls paid 
in advance, £1,777, the interim dividend paid last October and 
income-tax, which left a balance of £7,100. They recommended 
that £3,000 be placed to the credit of the reserve account, £500 to 
the oredit of the maintenance reserve account, and that a final divi- 
dend at the rate of 10 per cent. рег annum for the half-year be de- 
clared, making, with the interim dividend, 84 per cent for the year. 
During the past two years they had had to face 4 serious task which. 
had been a severe test of the value of the undertaking; they were 
forced to embark on the construction of the new generating station 


in order to cope with the increasing demand for electricity in Hove. 


In the two years they had expended nearly £38,000 additional 
capital ion the undertaking, and had been able to do this while 
maintaining a dividend of 84 per cent. and placing £5.500 out of 
revenue to the reserve fund in the same period. Their plant was 
now sufficient for some time to come. When they met last year 
he told them that they had not yet heard from the Board of Trade 
regarding their application to be authorised to supply all their 
customers at 220 volts, After considerable delay they were invited 


` to meet the officials of the Board of Trade with the officials of the 


Hove Corporation, when endeavours were made to arrive at an 
amicable settlement, but owing to the attitude assumed by the Cor- 
poration, such settlement was not then possible. Matters remained. 
still in the same position, save that the Corporation had 
withdrawn their objection to the incidence of the cost of the 
change-over, and had fallen in with tne course adopted by the com- 
pany. That brought them mach closer together, and it seemed 
possible they might shortly come to terms. They were most 
anxious to work in harmony with the Corporation, and would do all 
they could to come to an understanding with them. The Hove 
Corporation had asked the company to quote terms for bulk supply 
to Aldrington. 

Col. H. Woop, C.B., seconded the motion, and the report was 
adopted. | 


Oxford Electric Co. 


Sin HENRY C. Махов presided at the annual meeting held on 4th 
inst. He said that this was а record year with the company, it being 
the first time that they had generated more than а million units in 
the year. After providing £2,041 for debenture and other interest, 
and writing off £623 153. on account of hire-purchase instalments, 
the balance available for dividend was £7,880 10&, which they 
proposed to appropriate as follows:—A dividend at the rate of 64 
per cent. per annum on the share capital ranking for dividend, 
whereof 24 per cent. was paid in September last, £4,550, and in 
adding £2,500 to the reserve and renewal of plant acoount, which 
will then amount to £7,000. The balance of £830 10s. is carried 
forward. The number of lamps added tothe system during 1903 was 
the equivalent of 9,747, making the total connected 55,000 8-c.P. . 
lamps. About 4,700 additional lamps were installed in the various 

colleges, 1,750 were added in the shops, while private houses, 
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schools, hotels and offices required an additional three or four thou- 
sand lamps during the year. Thenumber of customers had increased 
by about 100. The increase in the number of lamps was principally 
due to the additions in the colleges, but the installations in other 
quarters, such as business premises and private houses, had been 
very satisfactory. The capital expenditure during the year was 
higher than anticipated, in consequence of the unusual increase in 
business. They had expended on capital account £3,549 more than 
received. There was no finality, they would understand, about the 
capital account of an electric light company. "They were bound to 
meet the public demand wherever possible, and it was not always 
easy to foresee from what direction this demand would come. A call 
for some additional capital would be made towards the end of the 
year, After referring to the additional sub-stations and mains 
expenditure, the speaker drew attention to the favourable coal 
figures obtained, as, although they generated some 100,000 units 
more than in 1902, the coal bill was about £30 less. Their lead 
factor was not a high one; indeed, if they were to keep their 
machinery running for one month continuously, they could 
generate all the current required by Oxford during the year. The 
directors bad placed a substantial sum to the reserve and renewal of 
plant account— viz, £2,500, bringing this fund up to £7,000. This 
sum, in the opinion of tle directors, was a reasonable provision for 
depreciation, obsolescence and replacement of plant where necessary. 
As the engine room was now fully occupicd with machinery, and 
they were getting cramped for room, they proposed during the 
present year building an additional bay. 
The report was adopted. 
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County of London Electric Lighting Co. 


Ма. J. B. BBAITHWAITB, jun, presided at the meeting held at 
Winchester House, on March 14th. In moving the adoption of the 
report (ErEcTBRICAL Review, March 11th), he said that the record 
was one of quiet, steady and satisfactory progress. The capital 
expenditure during the year was £133,772 (£16,715 on lands, 
' £8,165 on buildings, £43,021 on machinery). They had now put 
in sufficient plant to carry them over next winter. They had taken 
the opportunity of securing means for extending the City Road 
station, should that ever become necessary. Considering their 
large areas and that they had to serve а demand, for power wbich 
was growing, it seemed desirable, even at some present sacrifice, to 
make sure that they would bave the means and opportunity of 
extending at City Road whenever the time came. Expenditure on 
mains had been £45,272, and that wae an item that must continue 
to be a heavy item for some years because of their large area. 
Their mains expenditure during the last few years had been quite 
justified by results. Before they made extensions they always saw 
to it tbat the customers secured would give them a return of 20 per 
cent. gross upon the outlay. They had spent on transformers, 


motors, &c, £4,874; meters, £7,444; switchboards and electrical . 


instruments, £2,281, &c. The preliminary expenses had been in- 
creased from £15,000 to £28,612, the cost of the issue of £250,000 
debenture stock haying had to be debited to that account, whilst 
the premium received from it was credited on the other side. They 
had written cff that item £6,245, leaving the figure at £22,366. 
Turning to the revenue account, they had cause for quiet and modest 
satisfaction. There was nothing to be enthusiastic over; at the 
same time their progress was steady and well maintained. The 
receipts from the sale of current amounted to £105,316, which was 
an increase of £13,071, or at the rate of 13:6 per cent. The gene- 
rating expenses had increased by only about £1,000, so that they 
had made £11,724 of the increased profit from the London stations 
as compared with last year. That meant that the ratio of working 
expenses had again gone down. Last year the ratio was 36:4 per 
cent. ; this year it was 33'1 per cent., showing a reduction of 5'3 per 
cent.; and he thought they might look forward to a small further 
reduction. Last year he told the shareholders that the working 
expenses bad now got down to а figure where, from the very 
nature of things, the margin left for further reduction was small. 
At the same time, during the past year they had no doubt suffered, 
especially on the south side of the water, from the disturbance and 
disorganisation which was almost inseparable from a station where 
there was а large amount of new plant being erected, and building 
operations going on. That had now pretty nearly come to an end, 
and he hoped that their station engineers would be reducing the 
costs to the lowest possible point. He thought they might look 
forward to a further reduction of a few per cent. The unite sold 
in 1903 showed an increase of 886,348, compared with an increase 
of 517,180 in 1902, and that was in spite of the fact that their 
old friend King Fog seemed to have packed up his traps 
and departed from London. If next winter he returned it 
would be а sort of windfall for the company. Last year's lamp 
additions constituted а record for the company ; the increase was 
112,564 8-c.P. lamps (equivalent), compared with 90,314 increase in 
the previous year. А considerable portion was due to applications 
for motive power. They had 595 power customers, with 5,837 н.р. 
aggregate, of which 1,413 had been added during the year. Motive 
power supply was making its influence felt, and the new sliding 
ecale of charges for motive power which they had adopted, giving 
their customers reductions varying from 5 to 30 per cent., according 
to the quantity, had brought motive-power within tbe reach of 
power users. After briefly comparing their position with that of the 
other London companies, the chairman referred to the reorganisation 
of the Scottish House-to-House Co., wbich was now earning a profit. 
The profit on investments realised showed а decrease, which was due 
to the fact that last year they had included in that item between 
£6,000 and £7,000, part of the profit realised upon the sale of their 
shares in the Dover Electricity Supply Co. It was gratifying that 


the com 


this year, in spite of their loss of that exceptional source of revenue, 
their total income showed an increase, The net result was that they 
were able to pay the same dividend as last year, and to carry £2,000 
more to depreciation. The provision made for depreciation was 
totally inadequate at present. They could only make provision as 
they had the funds to do it. They hoped to be able to increase the 
amount year by year, until it reached an adequate figure. Their 
trouble, with regard to municipal authorities had, for the moment, 
vanished. Since January let last they had received applications for 
the equivalent of 26,872 8-с.р. lamps, as compared with 15,040 for 


the same period last year, showing an increase of 78 percent. After 


making the necessary deductions in respect of adjustments and dis- 
connections, the actual net increase was 17,428, ав compared with 


7,842, showing an increase of 122 per cent. They must not go away - 


with the impression that they were going to bave an increase of 122 
per cent. ; that would mean more than doubling the lamp connec- 
tions, and they would not have plant to supply them; but the 
business was still coming in at an accelerated rate. The sale of units 
up to the week ending March 8th was 1,521,524 units—an increase of 
216,036 over last year, and there was an increase of 123 per cent. in 
the number of consumers. 

Mr. REYNOLDS seconded the motion. 

Some criticism was offered by Mr. Hitcuin of the inadequacy of 
the provision for depreciation. It was the ninth or tenth year of 
the company’s existence, and it was quite time that the amount of 
depreciation should be in proportion to the capital expenditure. 
A shareholder in need of enlightment tried to show that the com- 
pany's progress (net profit) was not so great as might be sup- 
posed. He also urged the necessity for keeping down the capital 
account, apparently forgetting that he was at the meeting of a pro- 
gressive electric lighting company, and also apparently forgetting 
the very remarkable figures of increased demand which had been so 
plainly laid before the meeting by Mr. Braithwaite. 

The CBHaArBRMAN replied that the provision for depreciation was 
ridiculously inadequate. At the same time the shareholders were 
entitled to some consideration ; but though they had the prospect of 
steadily improving the profits, he must warn the shareholders not to 
expect to receive any subetantial increase in the dividend until the 
depreciation fund was in a more satisfactory position. In regard 
to the remarks about capital expenditure additions, they were not 
extravagant in any way, but every penny of additional capital 
earned them 10 to 15 per cent. profit. 

The report was adopted 

Subsequent resolutions approved the alteration of the name of 
pany from the County of London and Brush Provincial 
Electric Lighting Co., to the County of London Electric Lighting 
Co., re-elected directors and auditors, and thanked the chairman, 
board, officers and staff (Mr. Sparks, the chief engineer, and Messrs. 
Dale and Whitlock, the station engineers, receiving special 
mention). 


Brompton and Kensington Electricity Supply Co. 


Тн ordinary general meeting of the shareholders of this company 
was held on Thursday of last week, at Winchester House, Old Broad 
Street, E. O., Mr. Н R. Beeton presiding. The CHA1PMAN, in moving 
the adoption of the report (ELRO. Rev., March. 4th), said it was 
satisfactory to note that in the fourteenth completed year of the 
company’s existence the increase in the number of lamps connected 
was larger than in any previous year of its history, and it was also 
satisfactory to note the growth in the net revenue during the past 
year, despite the absence of fog. That result was in part due to 
demand for power, which had increased from 18,000 units in 1902 
to 100,000 units last year, and they had every reason to hope that 
that increase would continue. Speaking generally, both the capital 
and the revenue showed а normal increase in all items due to the 
growth of the business, but it was satisfactory to note, that although 
they had spent £56,000 during the last six years on new plant, the 
capital bad only increased by &9,000, the balance having 
been met by the appropriation to depreciation and by undivided 
profits. It was also very satisfactory to note that the total 
cost per unit generated was the lowest yet reached, not- 
withstanding that the cost of coal was nof lower than in 1808, 
and notwithstanding also that the expenditure on repairs and 
maintenance had been exceptionally heavy, amounting to £1,961, 
as compared with £759 in the previous year. As illustrating the 
improvement in the company’s position, both as regarded capital and 
revenue, he would like to call their attention to the fact that during 
the Inst 10 years the units sold had risen from 400,911 to 2,322,231 ; 
that the efficiency of distribution—the units metered as compared 
with the umts generated—had risen from 42 per cent. to 83 per 
cent.; that the total cost per unit has decreased from 4 34d. to 
2 17d.; tbat the load factor had risen from 10°46 per cent. to 15-14 
per cent.;that the net receipts had increased from £6,264 to £29,234; 
that the percentage of net profit had risen from 7:4 to 12:5; and 
that notwithstanding that the average price obtained had fallen 
from 7 53d. per unit to 4'96d. per unit, and that the annual appro- 
priation for depreciation had steadily risen from 1°72 per cent. of 
the capital to 3:21. The grand result of all that wasthat from dis- 
tributing no profit they were now able to distribute 10 per 
cent. Roundly speaking, the directors had had at their dis- 
posal for distribution from net profits and premiums on capital 
issues about £220,C00, and of that only about a half had 
been distributed as interest and dividends, the remaining half 
having been invested in the undertaking in one form or another. 
He thought the shareholders would agree with him that that was a 
very sound position, and would consider that it justified the policy 
which the directors had systematically adopted. Referring to the 
proposed appropriation of the ‘balance of net revenue account, it 
would be noted that they recommended carrying. forward the large 
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balance of £4,179, which course was rendered prudent, in their 
judgment, from the fact that the price of current to consumers was 
being reduced in the present year. They had iseued a circular 
announcing that the maximum price would be reduced from 6d. to 
540. per unit, with rebates according to the quantity taken; and, 
although they felt sure that ultimately it would tend to benefit the 
company, the immediate effect might be to introduce a slight 
element of disturbance into the accounts. In view of the 
substantial reserve, amounting to upwards of 22 per cent. of the 
capital, and the satisfactory rate of dividend to which they had 
now attained, the directors proposed, with the concurrence of the 
shareholders, to avail themselves for the first time in the history of 
the company of their rights in regard to remuneration under the 
articles of association, and in view of the large amount which tbey 
had waived up to the present time, amounting to some £10,000 or 
£12,000, they trusted that the course they proposed would meet 
with the approval of the shareholders. | 

Mr. W. Рлав, in seconding the resolution, remarked that 
although the company had developed an enormous business, they 
were stil only supplying 3,326 consumers in the district. He 
should вау there must be at least 10,000 or more possible consumers in 
their district, so there was plenty of scope for extension. 

The report was adopted. 

The retiring directors were re-elected, and votes of thanks were 
accorded the staff, and the chairman and directors. 


Metropolitan Electric Supply Со. 


Mn. W. H. Свіррв presided at the meeting of this company held at 
Winchester House on Tuesday. In regard to tbe year’s capital 
expenditure (£244,000), £33,000 was 17 in Marylebone, and would 
be repaid to them. The great bulk of the expenditure was at 
Willesden. Oapital expenditure in electric lighting companies 
must vary from year to year; they had to putin plant for some 
years ahead. The money spent at Willesden would without any 
large further expenditure bear fruit for a good many years to come. 
The first wing of the power station contained 22,500 н.р. of 
machinery, all in perfect working order. They did not grudge 
spending money there, because it was outside the Electric Light- 
ing Acts of 1888; it was their freehold, and they had not got 
to hand it over to any jealous borough councils at the end of 
that time. Then they were free there from the annoyance 
promoted by neighbours who said that the works shook their 
nerves or disturbed their sleep. О? the half million preference 
shares, two-thirds were taken up by their existing abareholders, and 
the other third had been disposed of from time to time at a fair and 
substantial premium when the money was required. In future the 
preference dividend would be paid regularly on July lst and 
January lst, commencing with next July. The bank loans had been 
reduced from £390,000 to £210,C00, and they would very easily 
wipe off that loan when they were paid some of the large sums of 
money that were owing to them. The revenue during the year 
1903 was £281,000, or £20,000 inei ease. He did not think that they 
could reckon upon these large increases in the future ; asthe various 
areas became more or less filled up, the new demands would not be 
so great as they had been in the past. The cost of generation was 
£98,000, that was to say, they had saved £15,000, although they had 
sold £20,000 worth more electricity. That great reduction in cost 
was almost entirely due to cheap working at Willesden, partly due 
to the actual improvement of the machinery, and in no small measure 
due to the care exercised by Mr. Highfield, their chief engineer, and 
Mr. Markby, the resident engineer, and all the engineering staff to 
secure economical production. He also wished to refer to their in- 
debtedness to the secretary, Mr. Owen, and to their extremely able 
general manager, Mr. Conacher. The speaker then explained the 
manner of dividing the balance available, as shown in the report (Erzc- 
TRICAL Review, March 111), and referred to the increase of the divi- 
dend from 74 per cent. for 1902 to $? per cent. for 1903. In regard to 
the general position of the company, they had had to fight right from 
their birth. A large section of the community regarded an electric 
lighting company in the light of a criminal to be prosecated in 
every possible way. This year they bad spent a good deal of their 
time before Arbitration Courts and in the Law Courts, and had not 
been altogether unsuccessful. They had to sell Sardinia Street 
station tothe L. C. C., and the arbitrator had awarded them £183,000, 
which they considered а fair and reasonable award for that station ; 
but they had not yet received the money. Public bodies were 
pleased to incur debts, but not so ready to pay. In addition to the 
£183,000, they had had a new site given to them of area equivalent 
to that given up in the old slum. That was a nice and comfortable 
exchange, and whether they would erect a station on the site or sell it, 
must be subsequently considered. In regard to Marylebone, be was on 
tender ground. For a great number of years, after persecuting 
the company in every possible way, the Council at last got the 
compulsory order to buy them. Ihe award was given before the 
last meeting, but, like a good many private people, when they had 
bought tomething that they did not want, and had overspent their 
capital, they looked about among their friends to see if they could 
get someone to borrow the money for them. The Borough Council 
had not found anybody sufficiently confiding to lend the money. 
The directors had contended all along that all that difficulty in 
raising money was not necessary. Had there been a bond fide in- 
tention to raise the money it would have been done without any 
difficulty. Affairs had got to that atage that it appeared necessary 
forthe Borough Oouncil to go to Parliament for а Bill to enable 
them to borrow the money from someone. Не believed that this 
measure would be considered next week, апа he hoped that the 
Council would find an easy way of obtaining the money with which 
to pay their debt to the company. Their position was a very 
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curious one at the present time. They were bound by their 
statutory orders to carry on the supply in Mary lebone, although the 
ooncern did not belong to them. They were carry ing it on for the 
Council, who thought that tbe company would not only carry on 
the undertaking for them, but do so with their own money. The 
company, however, sought the assistance of his Majesty's Courts, 
and got a very satisfactory judgment from Mr. Justice Buckley. 
His Lordship did not see why they should pay the capital 
expenses for carrying on g meone else's business. The result 
was that they got an -reder by which the Council bad to 
pay the company £60,000 down as part of the expense already 
incurred. Tbis amount had since been paid into their account. 
The Council had been anxious to gain more time to see it they 
could get а little more money, and an extension of time for paying 
the award was granted on the condition that they paid the company 


‘certain sums from time to time; and accordingly a further sum of 


£15,000 would be due to them by the end of this month. The 
Council approached the company as to whether they would make 
an arrangement to cancel the award. The directors would enter 
into no negotiations unlets the award money was paid. The 
Council had now got that thoroughly at heart. Among other 
remarks made by the chairman were some to the effect that negotia- 
tions had been entered into between them to see whether terms 
could be arranged, after the amount awarded to the company had 
been paid, by which they would supply the Council wholesale from 
their station at Willesden. They knew that they could do this 
very much cheaper than the Council could do it for themselves. 
To obtain their own supply would mean putting up an entirely new 
station at a cost little short of £500,000, and they would also have 
to spend many thousands of pounds in disconnecting the present 
system in Marylebone, which wss connected at Willesden all ready 
for the supply. He contended, moreover, that this money would 
be expended uselessly, except for the pleasure of doing a little 
municipal trading. Suggestions had been made by the directors for 
a lease of the concern for the Borough Council, but he did not know 
whether these suggestions had been considered. They hsd been 
negotiating with other companies as well; and, indeed, it 
seemed to him that they had been casting about over both Europe 
and America to see what sort of supply they could get. He did not 
know whether the Council had completed the negotiatione, but he 
did know that, being actually connected with them, and having 
their station at Willesden, the company could afford to supply them 
as cheaply aa, if not cheaper than, any one else. 

The report was adopted. 

The retiring directors and auditors were re-elected, and the board 


-and management were congratulated upon the firmness with which 


they had carried through the Marylebone negotiations to their 
present successful stage. A vote of thanks to the board, officials 
and staff closed a very cordial meeting. 


W. T. Henley's Telegraph Works Co. 


Мв. 8. дерсе presided at the meeting held last Friday at the new 
premises in Blomfield Street, E.C. In moving the adoption of the 
report, he said that there were many things upon which they might 
congratulate each other at that meeting. They had come into 
possession of the new offices, and felt the bencfit. The works were 
in very good order; there bad been no accident worth remembering 
during the year; there had been no reduction from tae Babama 
cable repair fund, and 13 out of the 20 years had passed, and at the 
end of seven more the company's liability would be atan end. They 
bad paid £50,000 for the 12 acres on the riverside for the new works. 
The whole of the new capital, ordinary and preference, had been 
taken up by shareholders, with the exception of allotments to one or 
two large customers. The issue had been made without any 
expense. Although last year’s business showed a diminution, the 
firat two monthe of 1904 had shown a very considerable increase in 
the amount of good business. They had paid 20 per cent. for the 
previous three years, but this year it was 15 per cent.—a substantial 
dividend—though they could have paid the 20 per cent. fairly 
and honestly, but they did not believe in dividing profits up 
to the hilt. The chief cause of the reduced dividend was 
keen competition. It must be borne in mind by those who 
wished to start rival works that the dividend bad not always been 


large. If they examined all the dividends eince the commencement 


of the company they would find that the average worked out at 
rather under 64 per cent, and that had been paid upon the ordinary 
capital only. More than half of their capital had been raised at 43 
per cent., and therefore taking it all round, there had been barely 
53 per cent. paid since the formation. Another cause of the reduced 
dividend was the general depression following the war. Again, 
municipalities who were very good customers, could not now borrow 
money at less than 4 per cent., and those who had the management 
of municipal funds were not branching out in electrical schemes 
until money was easier. Last year’s output of gold was in excess of 
any previous output, and as this went on from Fear to year, it would 
tend to improve business and make money cheaper, and '' set things 
humming,” so that Henleys and others would benefit. The plars 
for the new works were approved, and they might be ready fcr 
opening by the end of the current year. ‘Increasing business and 
increased responsibility led the directors to propose additions to tke 
board and to the fees for that purpose. The company had now a 
child called the South AfricanCo. They bad written down for depre- 
ciation of machinery by £300 more than last year, and had carried 
forward to reserve £2,000 more. The secretary (Mr. Salmon) had 
paid a visit to Australia and set in order some things that required 
attention there. 

Mr. G. Surron seconded the adoption of the report, and he said 
that he was satisfied with the progress of the company in relation to 
that of other large concerns in the country. He did not think they 
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need look forward to decreased profits in the future. The last six 
montbs of the electrical trade had been the worst time he had 
known. Since 1901, trade had been gradually falling away. 
During the booming years works were extended, and subsequently 
endeavours which were made to keep machinery employed, had the 
effect of reducing prices. In all departments, save one, this'com- 
pany had shown a profit during the year, and the difficulty in 
regard to that one exception would be got over, and it would 
Bhow & profit during the current year. He hoped they would some 
day be able to get municipalities to see the error of their ways 
in keeping back 10 per cent. of the contract sum for six and 
sometimes 12 months. They ought to be satisfied, as Government 
departments were, when dealing with reputable firms, to pay up 
when the contract was completed. For other companies which 
were doing a larger business with municipalities, the matter was 
becoming a very serious burden, such large sums remaining out- 
standing, waiting for the termination of the retention period. 

The report was adopted, and the otber resolutions relating to 


dividend, re-election of directors and auditors, and the increase of. 


directors“ fees, were carried unanimously. A hearty vote of 
thanks to the staff, officers, and Loard, brought the meeting to 
a close. 


Edwards Air Pump Syndicate. 


Tun annual report for 1903 states that the royalty income for 1903 
amounted to £7,493, as compared with £4,792 for 1902—an increase 
of £2,701. | 


The ordinary expenditure was £8,128, being an increase of £563 on the 
previous yeur. The royalty increase is due to a larger number of pumps being 
fitted toland installations and to the steady development of the foreign business 
of the syndicate. As steam turbines are being largely used for murine propul- 
sion, and also for the generation of electrical power, special attention bus been 
poro tothe design of pumps for use in connection with this type of engine. The 

alance ou the revenue account for the year amounts to £4.618, and adding tbe 
balance brought forward from last year, the total is £4.784. Whe directors 
propose applying this balance as follows:—To place £4,000 to sinking fund 
&ccount, for redemption of cost of acquiring patents, and to pay a dividend of 
10 per cent, on the called-up capital, leaving to be carried forward £663. 


Chelsea Electricity Supply Co. 


THE annual meeting was held at Winchester House last Friday, 
Mr. J. Invixg Courtenay presiding. In moving the adoption of 
the report (see ELEoTRICaL Review, March 4th), the chairman 
congratulated the shareholders on the improvement in the 
company’s business, the profit for the year being 433, 055, 
as against £27,989 last year, enabling a dividend of 52 per 
cent. (1 per cent. more than last year) to be paid. A 
further reduction in tbe working costs per unit was effected 
and was chiefly due to economies facilitated by the greatly 
increased demand. The total cost per unit only amounted to 1 90d. 
as against 2:38d. for 1802, which reflected great credit on the engi- 
neer. The increase was due rather to the adoption of electricity for 
motive power, heating, and charging the batteriesof electric carriages. 
19,233 lamps were added during the year, as compared with 14,971 
added during 1902—the total Jamp connection at the end of the 

ear being 195,235, while the unite sold per lamp show an increase 
of 1:25 for 1903, the total units sold during the year being 481,793 
more than the previous year. The capital expenditure on plant 
during the year had not been beavy. Further progress had been 
made during the year in the direction of extending tbe system of 


mains which supply current direct from the generatiog works, 


thus obviating the cost of additional transforming plant, and the 
losses which must necessarily occur in sub-stations for transforma- 
tion. The work of changing over to the 200-volt supply 
the earlier customers, who were originally supplied at а 
pressure of 100 volts, had made great progress. They hoped 
before long to complete this work over the whole of the 
area, and to supply all customers at one uniform pressure. They 
had had an artesian well bored at the generating works, and 
they now had an ample supply of good well water for boiler 
feeding. The company paid in rates, £3,073 (nearly 22 per 
cent. of the amount of the dividends and nearly 1} per cent. on the 
ordinary shares). The actual fresh capital expenditure during the 
year was only £16,033, of which a little over £2,000 was on land 


and buildings, and the remainder on plant, mains and accessories. 


The suspense account was compos ed entirely of the cost of changing 
over from 100 volts to a pressure of 200 volts. There would be 
some more expense under this head in the next accounts, but they 
hoped to complete the change during the present year. At the 
last annual meeting mention was made of a scheme for the cancel- 
ling of the founders’ shares and giving the holders an immediate 
participation in the profits by mgans of income certificates. That 
scheme did not appear to have commended itself to the holders of 
founders’ shares, and a conference on the subject with a committee 
of the founders’ abarehold«rs was held a few weeks ago. He 
could put nothing definite before the shareholders at that meeting, 
as some discussion, and an agreement as to terms, were necessary 
before proposals could be properly formulated. The representative 
of one of the largest holders was away from England for some 
weeks, and on his return they hoped to again meet the committee, 
and would endeavour to arrive at в basis of agreement. Such 
further action as might be deemed advisable and necessary would 
then be taken to obtain the approval of the shareholders, and notice 
of a Bill in Parliament would have to be given in the autumn. It 
would be to the advantage of the general body of shareholders 
that the founders' shares should be extinguished on proper terms, 
апа he thought the holders of founders’ shares would see that it was 
to their interest to settle on fair and reasonable terms—that was, on 
such terms as the holders of ordinary shares would be ready to sanc- 


tion. He then formally moved the adoption of the report and the 
declaration of the dividend. 

Major-General WEBBER seconded. р 

After some questions had been put to the meeting and various 
remarks made by founders’ shareholders, the report was adopted, 
with six dissentients. 

The retiring directors and auditors were re-elected, and a vote of 
thanks closed the meeting. : 


Bournemouth and Poole Electricity Supply Co. 


THE report for 1903 says that the business continues to make satis- 
factory progress. The total applications received at December 31st 
last amounted to the equivalent of 100,538 8-с.р. lamps, being an 
increase of 19,542 8-c P. lamps for the year, as compared with an 
increase for the previous year of 13,343. The total number of 


Board of Trade units sold for lighting, power and traction purposes 
was £1,520,002, being an increase of 259,736 units for the year. 


The e expenditure during the year in respect of the Bournemouth 
Order, 1890; the Poole and Branksome Order, 1807; the Christchurch and 
District Order, 1899; and the Pokesdown Order, 1902, amounted to £55,438, 
making the total expenditure to date in respect of these orders 4286, 90. 
Tbe balance to the credit of net revenue account, including the amount 
brought forward from last year, and after payment of all interest and 
other charges, reserve for depreciation and redemption funds, is £12,960. 
Out of this sum, the dividends on the 44 per cent. and the 6 per 
cent. preference shares have been paid, and the directors now recom- 
mend the payment of a dividend on the ordinary shares of the company 
at the rate of 8 per cent., less income-tax, for the year ended December 
81st, 1908. These payments will absorb £9,655, and leave a balance of £53,966 
to be carried forward. To meet the increasing growth of the company's 
business, additional generating plant bas been erected at the company’s station 
in the Bourne Valley, and this the directors anticipate will be sufficient for the 
company’s requirements for the next few years. The generating station at 
Christchurch has been completed during the year, and a supply therefrom was 
available for both lighting and traction purposes in June last. The company 
has secured a contract from the Christchurch Borough Council for the electric 
lighting of the public streets. The company’s maius have been extended to 
Pokesdown under the provisions of the Pokesdown Electric Lighting Order, 
obtained in 1902, and a supply of current was available there early last year. 
The Richmond (Surrey) Electric Light and Power Co., Ltd., has made satis- 
factory progress during the past year. The directors of that company have 
declared a dividend upon its ordinary sbares at the rate of 7 per cent. per annum 
in respect of the year ended December 81st last. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c, 


| Quantity sold. | | | 


| 


Units 5 sed Total ac- Not ao- | Maximum 
gene- Же FM Total . on counted counted lampe suppl ‚де 
rated. lamps. sumersby sold. works.| for. or. m . 
meter. | | | 
„!! ae cM DENEN АНГОР ue S 
1,967,608) 10,802 1,448,607 1,450,099 200,200 Lm 808,145 110 | es кє, 
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Tynemouth and District Electrie Traction Co. 


THE directors’ report for 1903 says that the capital expenditure 
during the year was £4,158, the total capital outlay on the elec- 
trical construction and equipment of the lines being £85,314. 


The total revenue for the year amounied to £16,188, ard the expenditure to 
£10,086, leaving a profit of £6,102, which, added to the amount of £188 10s. 3d. 
brought forward from last account, leaves an available balance of £5,178 after 
deducting the preference dividend paid to September 15th. The directors recom- 
mend that £1,500 be placed to depreciation and reserve fund, that 5 per cent. 

rannum be paid onthe preference shares from September 15th to December 

1st, 1908, — £487, and 73 per cent. on the ordinary shares for the year 43, 000, and 
that 2240 be carried forward. The directors hope to make arrangements for the 
construction and equipment of the light railway to Whitley Sands during the 
coming summer season. The capitel is to be increased by the creation of 4,0CU 
ordinary shares of £5 each, in order to provide for inoreased services, the develop- 


ment of the undertaking, and to replace revenues expended on capital account. 


Although the weather during the past year has shown little, if any, improvement 
over that experienced during 1902, the traffic receipts have increased by £760. 


Year ended Year ended 

Miles open— Dec. Bist, 1902. Deo. 81st, 1963, 

Route miles ais ee ss . 3°71 miles 8:71 miles 

Single line ee > s НР ss LAG 4 116 ,, 

Double line . ee ee ee oe 98 эз 
Number of passengers carried ze .. 2,417,875 - 2,516,351 
Average receipts per passenger РЕ ee 1504. 158d. 
Average expenditure per passenger .. 96d. 95d. 
Proportion of expenses to receip 04 "5 62 95 
Number of cars in stock .. © e ee 22 


Davis & Timmins, Ltd. 


TRE report for 1903, which was submitted at the meeting on Monday, 
states that net profit for the year, iucluding £2,891 brought forward, 
after allowing for depreciation and commission to managers, is 
£12,821. The interim dividend paid in September last on the 
preference shares absorbed £1,800, leaving a balance of £11,021. 
The directors recommend a dividend of 8 per cent. on the ordinary 
shares for the year, placing to general reserve £2,000, and carrying 
forward 43, 461. 


Sir HENRY Mance presided at the meeting held on Monday at 
Winchester House. He thought that bearing in mind the trade 


. conditions of the last year or two, the results of 1903 were very 


encouraging. They had at present 3,000 ordinary shares still un- 
issued,and that prevented a Btock Exchange quotation being obtained, 
but if they had to extend the Wood Green factery, that money 
would be needed. Trade throughout the country had not generally 
improved, and competition had been very keen. £1,716 had been 
written off for depreciation of plant and machinery. They were 
hoping that some revival would come during 1:04. Iſe mentioned 
that while there had been a slump in the prices of а large numbe: 
of securities, the shares of Davis & Timmins remained at the same 
figure as last year. 

The report was adopted, including &n 8 per cent. dividend 
declaration. 
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Oldham, Ashton and Hyde Electric Tramway Co. 


Tux directors’ report for 1903 gives the total revenue for the year 
as £30,451, and the expenditure (including £1,600 for debenture 
interest) to £23,567, leaving a profit of £6,884, which, added to 
£124 brought forward from the previous account, makes an available 
balance of £7,008 198. 11d., which the directors propose should be 
applied as follows :— | 

Depreciation and reserve fund .. .. .. ce -- ee 4100 

5 per oent. dividend onthe cumulative preference shares EN 2,119 

Dividend on the ordinary sharea &t the rate of 9 per cent. per 

annum for the last six months, making with the interim 


dividend 7 per cent. for the year oe i» "m .. 8,19 
Balance carried forward ..  .. is $a T 25 ee 170 


| 27,008 


The reduction of the dividend оп the ordinary shares by 1 рег 
cent., is due to the distress in the cotton industry, the unfavourable 
weather experienced throughout last year, and a loss on the joint 
working by the company and the Btockport Corporation of the new 
line from Hyde to Bredbury. : 


The subscribed share and debenture oapital of the company is £140,000. In 
' the course of the year £14,918 was expended, mainly on she equipment of the 
Hyde-Bredbury extension, and the total capital expenditure to December 31st, 
1903, amounts to £150,327. The directors have power to issue further debentures 
to the extent of £10,000, but it is not intended to make an issue at present. 
During the past year 500 ordinary shares and 500 5 per cent. cumulative pre- 
ference shares of £10 each have been issued to the shareholders and paid for in 
full, The tota! premiums received in respect of this issue amounted to £1,250, 
and after deducting the expenses of issue, viz., £7, the balance of £1,243 has 
been placed to depreciation and reserve fund, which with the addition of the 
£1,000 above recommended, will stand at 48, 748. 


1902, 1903. 
M. F. C. Route miles M. F. C. 
5 6 7 Single line.. es 2 "M id 6 з 96 
2 2 4 Double line е $6 X. . 2 5 04 
8 1 1 9 1 0 
6,242,648 Number of passengers carried .. — .. 6,570,486 

1:27а, Average receipts per passenger. x 1˙28d. 

0*84d. Average expenditure per passenger .. 0:90d. 
66 14% Proportion of expenses to receipts  .. 70:81 9, 
46 Number of cars in stock .. AR oe 46 


Windsor Electrical Installation Co. 


Тнв report for 1903 shows a steady increase in the business. 
During the year 2,648 lamps of 8 с.р. were added, bringing up the 
total to 27,886, of which 2,362 represent the motor power. 


The capital expenditure during the year amounted to £2,623, After crediting 
the account with £680, being the cost of machinery sold to the Slough and 
Datchet Co., the total expenditure is £64,844, the princi increase being 
£1,996 on new mains, including additional feeder cable laid in Thames Street, 
and distributing cables at Eton Collegeand Windsor. The net profit for the 
year, after providing £719 for interest on borrowed capital, is £5,051. The total 
amount of profit available for distribution is £5,090, and out of this the directors 
recommend that the sum of £1,000 be added to the depreciation, renewal and 
reserve fand, bringing this fund up to a total of £8,070. An interim dividend of 
24 per cent. was paid by the directors during the year, and they now recommend 
thas £100 be transferred to the net revenue account from the dividend 
equalisation account, and that а further dividend, at the rate of 54 per cent., 
less income-tax be declared, making a total dividend for the year of 8 per cent. 
The company commenced to take & supply of current from the Slough and 
Datchet Co.’s generating station on October 16th, and from that date to the 
end of the year they supplied this company with 11,521 units. The modern 
machinery at the Apis is generating station leads the directors to believe that 
it will be conducive to low working costs in the production of current. Since 
the close of last year the directors have accepted a further allotment of 4,000 
£1 shares in the Slough and Datchet Co., bringing the total investment in that 
undertaking up to £14,000. 


Slough and Datchet Electric Supply Co. 


Tun first annual report of this company shows that the whole of the 
first issue of 25,000 shares was taken up. 


The company commenced to give & supply of electricity on July 8rd, 1908. 
The present capacity of the generating station is 510 E. P., and a further set of 
880 н.р. ів on order. The number of 8-c.P. lamps and motors connected up to 
December 81st, 1908. was 3,126, of which 422 represented the motor power. The 
directors recently offered to the shareholders pro rata totheir holdings a further 
10,000 shares, and the whole were taken up. The revenue from sale of current 
was £606, and adding to thisthe other receipts, amounting to £411, and deduct- 
ingthe expenses, the net profit amounted to £606. 'l'he directors recommend 
that the whole of the preliminary expenses, amounting to £811, be written off, 
which will place the company on а very sound basis ; the balance, £295, is to be 
carried forward. The price charged for electricity is 7d. per unit for lighting, 
and 84d. for motor power, but the directors have the revision of prices under 


consideration, 


Devonport and District Tramways Co. 


Tax report for the half-year ended December 31st last, states that 
total revenue for the six montks amounted to £13,573. After 
deducting all expenses chargeable to revenue, there is a profit of 
£3,687. Adding to this £181 brought forward from previous 
account, there is an available balance of £3,868. The directors 
have placed to depreciation and reserve fund £1,000, and recom- 
mend a dividend at the rate of 4 per cent. per annum, carrying 
forward £219. А decrease in general expenses has been effected, 
although the route mileage has been substantially increased. The 
reduction in these expenses is principally due to the fact that only 


а small sum (for costs) is chargeable in respect of the accident in 


1902. Experiments with regenerative control having proved 
satiefactory, the board has decided to proceed with the equipment 
of the cars. Debentures to the amount of £5,000 have been issued 
during the half-year, making £11,200 issued to date. The total 
expenditure to December 31st, 1903, amounts to £154,524. Part of 
the tramways constructed by the Corporation of Devonport and 
leased to the company were taken over for working on September 
10th, and the remainder on October 31st last, 


23 Jos 
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Direct Spanish Telegraph Co. 


THe report for 1903 reads :— р 


After making provision for the debenture interest and sinking fund, the 
Accounts show a balance to the credit of revenue of £10,636. After adding the 
usual sum of £5,000 to the reserve fund, there remains a balance of £5,838, from 
which the directors recommend the payment of dividends for the year 1903 of 
10 per cent. on the preference shares, and 1 per cent, free of income-tax, on the 
ordinary shares. These payments will absorb £5,136, half of which amount was 
distributed on October 1st last as an interim dividend. The remaining balance 
of £400 the directors propose to transfer to the credit of the contingencies 
account, which will then amount to £1,180. The traffic receipts show a 
decrease of £1,798 as compared with 1902, a result due to the interruptions to 
the cables, and to general depression of trade during the year. The ordinary 
working expenses show an increase of £95 118. as compared with 1902. The 
The Bilbao cable has unfortanately been twice interrupted during the past 
year, the first interruption, which was mentioned in the last report, having 
continued for 50 days, bad weather in the Bay of Biscay having delaved the 
repair. The second interruption occurred on May 12th, 1908, at about 260 knots 
from the Spanish landing place, but it was promptly restored by the Eastern 
Telegraph Co.’s cable steamer Mirror on May 23rd, the interruption having 
lasted 12 days. The Marseilles-Baroelona cable was on January 27th, 1903, 
found to be interrupted at 57 knots from Barcelona, and could not be repaired 
until February 21st, 1908. The cost of these three repairs, amounting to 
£10,591, has been charged against the reserve fund. Since the above-mentioned 
repairs both cables have worked well. Owing to considerable difficulties 
experienced in working the Bilbao cable in consequence of electrical disturb- 
ances at Bilbao, caused by electric trams, &с., it was found necessary, for the 

roper earrying on of the .service, to convert the cable house at Arrigunaga 
nto acable station, and erect overhead wires into the town of Bilbao. Since 
the completion of these alterations the service has been carried on more 
efficiently. The expenditure in connection with this work--viz., £1,467—has 
also been charged against the reserve fund. At the International Telegraph 
Conference some reductions of rates in which the company is interested were 
agreed to:—The rates between Great Britain and Spain, Portugal and 
Gibraltar were reduced from 34d. to 3d. per word. The new tariffs, rules and 
regulations will come into force on July lst next. 


Salisbury Electric Light and Supply Co. 
Тнв directors’ report for 1903 says :— 


The progress made during the year has been very satisfactory. The number 
of consumers has increased from 869, with 17,657 lamps connected, to 662, with 
23,438 lamps connected, the increase being greater than in any previous year. 
During’the year considerable additions have been made to the plant to meet 
the increased demand. 10,000 new shares and 56 debentures of £100 each have 
been issued, bringing the share capital of the company up to £30,000 and the 
debenture issue to £25,600. The profit on the year's working, including £117 
brought forward from last account, amounts to £1,489, and after paying an 
interim dividend at the rate of 4 per cent. for the half-year, amounting to 
£468, £1,199 interest on debentures and outstanding accounts, and £35 by which 
the expenses of issue exceeded the amount of the premium received upon the 
new shares issued, there remains a balance of £2,787 to be dealt with. The 
directors recommend that a further dividend be paid, making, with the interim 
dividend already paid, a total dividend at the rate of 6 per cent. per annum for 
the whole year, and that £1,600 be placed to reserve, leaving £318 to be carried 
forward to next account. 


Mr. W. M. Наммиск presided at the meeting on 8th inst., and 
eaid that the report was most satisfactory. During the year they 
had installed ап economiser, had extended mains in various thorough- 
fares, and spent £4,000 more upon free wiring and meters. The 
auditor had called attention to the fact that nothing was allowed 
for depreciation, but they had placed £1,600 to reserve which 
brought that fund up to £2,400; they were thus building up a fund 
for depreciation and so on, which would be useful in the future. 
Mr. Gripper seconded the adoption, and said that the year's additions 
were 300 consumers with about 6,000 lamps. He did not think any- 
one could really say that they at present wanted a very large sum 
for the actual depreciation of the value of their concern, because 
instead of depreciating, theit business as a going concern had very 
much appreciated. The amount of capital they had spent was 
something over £60,000, and if the business were put in the market, 
orif it were going to be bougbt up by the Corporation or anyone 
else if they had the power, it would be worth very mach more than 
£100,000. So that instead of depreciating, the value was very much 
greater year by year. At the same time they had to look to the 
future, for at the expiration of 30 years the Corporation had the 
power of buying them out at the actual cost of the plant without 
anything for goodwill or anything of the kind. When that time 
arrived a sum of money would be wanted for depreciation. 

The report was adopted. 


Bruce Peebles & Co., Ltd. 


Tum directors’ report for 1903 says that the net trading profit for the 
year, including interest and dividends received, and transfer feos, 
amounted to £17,126, which, after deducting the sum of £6,125 for 
directors’ fees, managing directors’ salaries, income-tax, and interest 
to vendors, leaves a balance of £11,000 10s., which the directors 
recommend should be disposed of as follows: 


Dividend at the rate of 6 per cent, per annum, less 


income-tax, on the preference shares oe “+ £2,497 0 
Dividend at the rate of 6 per cent. per annum, free of 
income-tax, on the ordinary shares. va Vt - 2,958 17 11 
Carrying to special reserve fund, as provided by Article Б 
of the memorandum of association, a sum not being 
less than 10 per cent. of the net profits .. er ica 1.750 0 0 
General reserve fund m js - ss T 5% 1,250 0 0 
Write off preliminary expenses .. ае m ни ee - 2,000 0 0 
Balance carried forward ., T e» ee T «s 514 11 9 
411,000 10 5 


The profit earned is better than last year, which the directors con- 
sider satisfactory, in view of the general depression in trade, the 
consequent reduction in prices, and the fact that the whole of the 
year's work was carried out in the old premises. The new works 
at East Pilton are now running, and the directors expect that а 
considerable saving will be effected in the carrying out of the com- 
pany’s business, as these new works are equipped with the best 
known appliances for the quick handling of materials. Several 
large contracts have been entered into on favourable terms, and the 
present year promises to be very successful, 


"o 22 * 


ee 


476 | THE ELECTRICAL REVIEW. 


British Insulated and Helsby Cables, Ltd. 
Tm directors’ report for 1903 states :— 


The profit for the year amounts to . £199,446 8 4 
'To which has to be “а the balance brought forward from laat 
year eo oe . [E ee е ee ee ee , 9465 5 1 


Making a total of “a = £182,914 8 5 


From this bave to be deducted :— 
Directors' and debenture trustees’ fees and re- 
muneration to works committee, less directors’ 


fees receivable from other companies .. £2,250 0 0 
Interest on debenture stock  .. 22500 0 0 
Depreciation on buildings, plant, machinery, &c. 18,500 0 0 
Transfer to special reserve account . 8,600 0 0 
Transfer to debenture stock redemption account. 6,000 0 0 
Dividend on prereronce shares to December Bist, 
1908 . 80,000 0 0 
Interim dividend on ordinary shares to Jm une е 30th, 
1908.. ee ae ео . 20,000 0 0 
— 106,760 0 0 
Leaving available for dividend & balance of .. £26,164 8 6 
The directors recommend the payment of a further dividend of 
4 per cent. on the ordinary shares .. 90,000 0 0 


Making, with the interim dividend already paid, ^ ‘total ot 
8 per cent. for the year ended December 81st, 190 — m 
Carrying forward to next account a balance oe s .. 26,164 8 5 


During the past year the volume of trade has been less and com- 
petition more severe. Under these circumstances, the directors 
consider the result of the year's working satisfactory. The increase 
in freehold and leasehold property, plant, &c.. is accounted for by 
the completion of the instrument factory at Edge Lane, Liverpool, 
and the telephone cable factory at Prescot, and other exensions, 
which are now in working order, and which will enable the company 
to do an increased business in the future. / 


Vickers, Sons & Maxim, Ltd.—The report for 1903 says 
that the return from the various investments standing in the balance- 
sheet as “interests in subsidiary and connected companies” has 
been, on the whole, satisfactory. The Wolseley Tool and Motor- 
Car Co. has given a good return on the sums involved, and the 
Electric and Ordnance Accessories Co. has been seriously affected 
by want of orders, and in the case of the latter company also by 
foreign competition. The expectations expressed in last year’s 
report with regard to the Wolseley Tool and Motor Car Co. have 
been fulfilled, and there continues to be a Jarge demand for the 
motor-cars manufactured by them. Their exhibit at the Crystal 
Palace Exhibition, just closed, attracted much attention and was 
the means of procuring good orders. 


Commercial Cable Co.—The report for 1903 states 
that the net revenue, including $147,529 brought forward, amounts 
to $2,656,055, out of which have been paid interest on the bonds 
‚ and debentare stock ($800,000) and 8 per cent. dividends on the 

capital stock ($1,200,000), and there has been set aside $350,000 as 
an addition to reserve fund, and also $150,000 to the fund for 
insurance of stations, apparatus and repair steamer (which sums 
will be invested in high-class securities), leaving a credit balance of 


$156,055 to be carried forward. The reserve fund now amounts to - 


$5,372,520, and the insurance fund to $1,020,862. 


British Columbia Electric Railway Co.— The 
directors state that, for the half-year ended December 31st, 1903, 
they feel justified in increasing the rate of dividend on the deferred 
ordir ату stock to З per cent. The earnings of the company for the 
half-year were as followa:—Gross receipts, £85,286; working 


expences, £46,032; leaving net receipts £38,354, as compared with 
£29,905 a year ago. 


Alley & Maclellan.—The directors recommend a dividend 
at the rate of 6 per cent. per annum on the ordinary shares for the 
11 months ended December 31st, 1€03, after deducting E2, 737, 
interest on purchase price; £716, one-fourth of the preliminary 
expenses; and 42.216 for depreciation of property, plant, 


machinery, &c, but subject to income-tax and auditors’ feee. 
£444 is carried forward. 


Primitiva Gas and Electric Light Co. of Buenos 
Ayres.—The directors recommend a dividend for the past year of 
5 per cent. on the ordinary shares. 


London United Tramways (1901), Ltd.—An extra- 
ordinary general meeting was held on the 9th inst, when a resolu- 
tion previously passed at an extraordinary general meeting to 
approve Bills now being promoted in Parliament, was adopted. 


STOCKS AND SHARES. 


Wednesday Evening. 
WELL- ADVERTISED purchases of Consols for the sinking fand helped 


to impart a feeling of strength to the general markets that was not 
entirely counteracted by the defeat of the Government on 
Tuesday. The prospect of a dissolution is not anticipated 
with any pleasure by the Stock Exchange, since it would 
mean a further contraction of business if men's minds were 
running upon politics to an unusual extent. At present 
there is again a little nibbling of the investor at the better-class 
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markets, although the stronger tone in some of the speculative 
departments can only be called professional. 

Of the seven changes in the electrical supply section, three are 
due to dividend deductions. Several shares, however, have 
recovered the amount of the distribution, notably City of London 
Preference and Blackheath Preference. City Ordinary are 104, ez 
the dividend of 58. а share. London Electric Preference at 47, and 
South London Ordinary at 3} are both down }, the deduction in 
each case being 3s. Chelsea Ordinary has improved 1 to 6 middle, 
on the good showing made by the company: the meeting, which 
some had expected to be stormy, passed off without much heat be- 
ing displayed, although one Stock Exchange member rather “ sat 
upon" a section of fellow shareholders who wanted to grumble, 
Metropolitans are 10s. higher at 183, Tuesday's gathering evidently 
creating а good impression. The chairman told the meeting that 
in certain circumstances it was quite possible that the Marylebone 
Council might choose to spend a lot of money in erecting а new 
station and disconnecting the old mains. 

We are glad to notice that an evening contemporary is urging 
upon the supply companies the necessity of providing properly for 
depreciation. While several of the chief concerns pay commendable 
attention to this point, there are others which sin grievously іп 
their neglect of this important duty. 

Brisk dealings are reported in the new National Telephone 4 per 
cent. Debenture stock, and the dealers wil make a 1 per cent. 
price in amounts up to £5,000, which is something surprising for 
such a security. The price this Wednesday evening left off at 94} 
for the fully-paid stock. It is understood that underwriters had 
to take about half the issue; but as they are said to have received 
the lavish commission of 4 per cent. for their assistance, they 
cannot be said to have done at all badly. The old 4 per cent, 
Debenture keeps about par, but the 33 per cent, stock at 95 shows 
a point fall. Other issues of the company have not moved. 

Telegraph descriptions are as lifeless as ever. Anglo-American 
Deferred lost 4 at 7, and China Debenture at 1043 is 1 per cent. 
lower. Great Northerns have improved the fraction to 24]. There 
the changes end, and the Trust varieties are equally inanimate. 
Business has not come to a standstill, but it is not sufficient in 
volume to affect quotations, the majority of orders in Telegraphs 
nowadays being for insignificant amounts. 

Metropolitan Railway Consolidated is 2 points to the good at 
853, upon the success attending the company’s issue of 34 per cent. 
Convertible Preference stock. The half million sterling offered 
was applied for three times over. Complaint was made in Parlia- 
ment last Tuesday of the overcrowding upon the Metropolitan’s 
extension lines. Mr. Gerald Balfour, in reply, said he had commu- 
nicated with the directors, and that increased accommocation would 
be provided when the electrification was completed. We know 
other lines, not to be electrified, which are worse sinners than the 
Metropolitan. There is no. alteration in Districts at 32, and the 
purely electrical stocks are all unchanged in price. Great Northern 
and City Preferred A are 7, Piccadilly and Brompton Ordinary 
9}, and: East London stock is 4?. Baker Street and Waterloo Pre- 
ferred are called 6 to 7 for the £10 fully-paid shares; the company 
is seeking fresh borrowing powers, and intends to make improve. 
ments all over the line. | 

Traction stocks and shares have little feature of particular 
interest to callfor notice. British Electric Ordinary change hands 
daily at about 94, the Preference being asovereign higher. London 
United Trams are 11}, and 102 for Preference shares and Debenture 
stock respectively. Potteries at 9 have slightly advanced on the 
dividend declaration. Auckland Electric Tramways 5 per cent, 
Debenture stock is99. British Columbia Electric Railway Deferred 
has risen to 844, and the Preferred to 99: upon the increased 
dividend on the former stock. 

An ontside broker is vigorously lauding the attractions of 
Kalgoorlie Electric Power and Lighting Preferred shares, the price 
of which is about 88. 6d., and while all that their champion says of 
their merits may be quite true, it always seems rather a pity that 
the advantages possessed by any share should have to rely upon 
this kind of aid for their appreciation by the public. Of course the 


investment is a highly speculative one, and unless we are greatly 


mistaken, somebody wants to sell shares at the present time, which 
may conceivably cause the price to go lower. 

Amongst Industrials, Telegraph Constructions are 163. better, 
allowing for the dividend, but General Electric Preference has 
eased off a little to 91. Henley's Preference at 5} are the dividend 
of 28. 3d. harder, and the Debenture stock at 109 has risen a point. 
British Westinghouse Preference were done as low as 313 on Tues- 
day. The 4 per cent. Debentare stock is 944 and British Thomson- 
Houston 44 per cent. Debenture 102. Willans & Robinson are 
quoted at 34 and 6, Babcock & Wilcox 2¢ and 14 for Ordinary and 
Preference shares respectively in both instances, British Insulateds 


are unaltered u i As the declaration of & 4 per cent. dividend, making 
8 per cent. for last year, and Henley’s keep steady. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock | Business done 
Present FIM: or | Dividends for the last | o 10808, Closing | week ended 
Issue. е. three years. March 9th. arch 16th. | Магор 26th, 
6 
- 1901, | 1903. 1908. Highest} Lowett 
67,100 African Direct Telegraph, 4 % 1 te ee ee oe ee 100 ee oe oe 98 —102 98 —102 982 oe 
26,000 | Amason Telegraph i Nan. 1 to 85,000 "M e. . %— si 24— 
119,700: Do. do. SF ston Nos. b 000” ee ee ee 100 e. "е eo 70 — 80 Tx 
188,840 Anglo-American Telegzapa es ^ 5 .. Stock | 618. 60/6 | 615 48 — 61 48 — 61 481 
8,105,560 до. 6 % Pret. es se Stock | 69% | 6 % 91 — 98 91 — 98 924 91g 
8,105,580 Do. do. e. 0 5. 5. — ..]| Btock . ij- 2s TS a 63— k: 1 
44,000 | Chili Telephone, Nos, 1 to d „„ уай ИКЕСЕ. 4— : 
18,888,8008 | Commeroial Cable PN 8100 8 8 180 —190 180 —190 Ў 
ГҮ Do. do. Sterling 600 year 4 * Deb. Stock Bed, we T dr i% ej А E — "n E — 8 9% 
Do. 10 N ef, ec ee ee ee ee ee е 10 oe ee 16 — 17 16 — 17 oe 
19,991 | Direct Spanish Telegraph . : Wu" ки аш AE б 4% | 4% 81 . 
6,000 Do. Е до. 10 Cum. Pref. ee ee ee . b . ее = 
80,000 Do. do. 43 Debs. oe ee ee 50 oe ee 98 —101 % 98 —101 
88.800 Direct West Indis Cable, 96 Reg. Deb. within Nos. 1 1,900, Red, 100 ч ki 98 2101 | ge! E E " 
08. to ee e.. "P — — * ° о 
4,000,000 Калап Telegraph, Ord. 44% eo ee e 5€ Stock 1% | 7% "m 117 —122 117 —122 1194 | 1174 
1,965,565 Do. 84 Pref, Stock oe eo ee ео °з 100 eo e. ur 37 — 90 67 — 90 A e ae 
15 uc пе: ve relia a . * - a eo oe Bios T% T% 1107 dii 103 =Й, (ч z^ 
m xtension, ustralas and China elegraph eo ee = 
830, 0007 Do. 4 96 Deb. Stock Btock 104 —107 108 —106 Tou .. 
800,000 | Eastern & вов An Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 Ё . T 98 —101 98 —101 ne = 
900000 | Do. 4 % Rog. M Mort, Debe, (Mauritius Sub.) 1 to 6,000 25 и Bee tee 99 —102 99 —102 К o 
180,227 Globe Telegraph and ee ee ee ee ae 10 6% ыы se ` 81— 81— of 
180,042 do. 6 Pref. ee ee ee se ee 10 oe ee ee 12 — 1? 12 — 19 12 12 
150,000 | Great Northern Telegraph, o 10 |15% 12% _.. 284— 944 94 — 25 vs Кя 
68,700 { НаШах and Bermudas — % lst Mort. Debe, 10185 Nos. | 100 Ni z А 98 —101 98 —101 T vx 
17,000 | Indo-European Telegra eso. 6| w [10% | 10% | .. 88 — 41 88 — 41 40 
100,000 | London prre nir m Tel h, 6% Debs e Em ..| 100 ә FS xx 100 —108 100 —108 EP же 
Nasional Telephone, Pref Y a eoe s uon Прие | ва |e% | 6% | 99 —101 99 —101 100g | #9 
1,906,667 | Do. "DC зе 100 P: 4j 5% | 18—16 78 — 16 14 18 
15,000 Do. do. * е У ee eo ee eo ee 10 6 6 6 18 — 14 13 — 14 ЫЫ 
15000 | Do. do. 6% Cum. апа Pref. .. a e] 10 |6 6 6 184— 14 184 — M 133 | 184 
2,260,000 Do. do. Non-cum. 8rd. Pref., 1 to 260,000 ee ee b b 5 b 6 — 5 тн, 
000,000 Do. e a Deb, оек Red. oe - .. | Btock | 84 84 84 96 — 94 — 96 95 94 
179,818 Oriental Telephone an Eleo. Nos 1 1 to 171,504, tally paid oe s 1 6 6 ee — 1 i 1 oe 
60,000 Do. do. г осон, oe ee 1 oe ee ee 1 — ц 1 == là • 
100,000! | Pacific and European Tol., 4% Guar. Debs., 1 to 1,000 ` - .. | 100 $ 97 —100 97 —100 F 
11,889 Reuter's oe . oe oo ee ee ee ео ee ee 8 6 % ee * 64— 7i ое 
8,808 | Submarine Cables Trost kd zé 905 EM PS „„ | Cert, . 116 —120 115 —120 od 
aao picco River Plate Telephone г E Bin aye T oe 1 96 7% . 12 A : A e» 
0 Cum. LI 08. to 40,000 ee ee oe oe 
179,9471 Ф і до. 64. ра, f ee eo ee ee Stock ee oe 10 —105 102 —106 ee ee 
609 West African Telegraph, shares 10 ee 1% e 5 — 6 5 — 6 ө ee 
37,900 ME uer a, dl. ee Tego anaes by Drea, Bub Td): „„ [el o C CES | FC od | di 
$ [| Ов. eo eo ee ee 
° б: 5 Debs. 2nd series, 1906 ee ee ee 100 ee ee ee 100 —108 100 —108 101 ee 
400,000 Do. 4 Deb. Btock Red. ee ee ee. oe 100 ee ee ee 98 —101 98 —101 . 
68,581 Woes india and Panama Telegreph о 2 ва 4 10 ee os eo i— a— ps oe 
84,568 Do. do. do. 6 Cum. 1s$ Pref. эө ee 10 ee ee ee 6 T 6 тә 
4,069 Do. йо, do. 0 Cum, and Pref. oe ee 10 oe oe в 4— 44— ee 
80,0003 Do, do, do, b Debs., Nos. 1 ю 1,800 ee 100 ee ee ee 99 —102 99 — 100 eo 


ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES. 


90,000 | British mus uar 2 in M Cum, Pref. T ee © 10 ee ee “+ 
800,000: Do. йо, 5 15% Mort. Deb. Btook Red. Фо ee ee Stock oe ве ee 
100,000 | British Eleotrio Traction $e “Cae m 6. 10 9% 8 % ae 
100000, р : am : Cum. Pret. ee > "hs а 28 А 
$ Debenture Stock ee e. tock ee ee ee 
100000 ваба . and Helsby С Ge Ж? ve гә ec 6 10% | 10.% 8% 
50,000 DS do. 3, in Mort Deb. Red... ож S si .. | 100 T ES 
50,000 {Browett, Lindley & Oo., ves s x v T | #1 Nil Ее 
60,000 4 Do. do. Cum. Pref. ee ee ee 2 6 ee ee 
106,781 Brush Electrical Engineering, O NUI T a s 9 N Nil dA 
160,000 Do. Non-cum. 6 ү s Va ve 2 8% 6 96 T 
195,000) Do. до, Perp. а ee ee Stock ae ee oe 
125,0003 Do. Perp. @nd Deb, Stock ee ee Stock oe ee ee 
86,000 | Callender's pond РЕР? dcr * taut "T" b 9096 [15% E 
40,000 Do. do. do. 6 95 Cum. Pret, . T b ve Vs oe 
90,000) Do. do. do. dx Mort. Deb. Stock Red, es | Stock © irs zo 
1,860,014 | Central London Railway, Ord. is 80 ux vs ee | Btook | 4 4 4 
494,098 Do. do. 4% Pref, Stock.. ee is T .. | Stock | 4 4 4 
494,998 Do. do. Det. do. ee oe ee ee ee Stock 4 4 4 
1,880,000 | City and South London Railway  .. ec оо 5; Stock | 9 84 25 * 
86,000 гоа Oo., b . ond | Debs. to 900 ‘ot а 8 72i b ее 
ors, . $ 4100, an | 
100,000! 901 to 11,000 of 50 red ee es kit co 
90,901 | Edison & Swan United шо Light, A" shares, 23 paid, 1 to 99,961 | 5 Nil Nil 85 
17,189 Do. A" shares, 01—017,189.. °.. | 5 | Nil | Nil рк 
844,0281 Do до, е b. Stock Red. ,100 ee .. ‚ EJ 
100,0001 do. 0 b. Btock Prov. Certs, all ра, | 10; | *-. S Ку. 
112,100 зага s - is 9 6% 6% $5 
» о, Cum. Pref., 149 81 воск" ee ee 3 ee ee 
82,5002 Do. 43 Pe Mort, De ee ee Stock ae ee .. 
26,000 genera! Eleotrio с Oo. (1 Aq хөг is n es oe 10 5% 5% - 
800,000 se ee ec ee Btock ae ee ee 
25000 — ET d Bret e. T s» : 20 % 20 96 | 15% 
48,060 De fion. Deb. Btock ee Stock ee ee 
50,000 | India-Rubber, Gates Paros. & MET Works 10 10 10 
800,000: Do. do, 5 100 T T 
87,600 Liverpool Overhead Railway, Ord. es š T T 10 1496 14% d 
10,000 заго до. Pref. 210 paid - ** 10 EN ica з 
87,850 Construction and Maintenan 19 20 * 20 “ | 20% 
180, 0001 do. 4% Deb, Bds., Nos, і to 1,600 Bed, 1900 100 es 


640,000; — — 1:77 eo c оо nO] M0 | 835 | 8% | 3% 


t Quotations on Liverpool Stock Exchange, 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List, 
р те oo РР 


Bank rate ої diseount 4 per cent. ‘September 3rd. 1903). 
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SSIS TR i ES DESAI BSR TF BEET TDN EE aa | 
SHARE LIST OF ELECTRICAL СОМРАМТЕЯ (continusd).— ELECTRICITY SUPPLY COMPANIER. | 
! Business done 
Present Btook Dividends for the Closing Closing | 
NAME. or Quotations Quotations week ended 
ee Share, | 130% three years March 9th. | March léth. | March 16, 1904. 
t | 1901 | 1908. | 1908. 
100,000 | Blackheath and Greenwich Dist. Eleotrlo Light, Ord.. oe oe 1 Se, 37 qi КЕ Ё-— 
50,000 Do. 1 Я ; з 1 wes | Pv э» là— 
190000 |в рїюп & Do. gton El d% in Do ^ ie Proy; 000 8 8% | 8% |10% 110 — 103 
, rom ensington Electric up., 4 1 to 20, ре — 
20,000 Do. do. 4796 Cum. Pref. .. 6 "EE. Мыз s 9i1— 10} 
250,000 са Боа сосн Bupply 4 3 ре. 5 "s is ae vs " 13, 10 & n 106 108 
ап Stran ty арр у ee ee ее 7o 1— 
, Е. ер Cum. Pref. as 5 m PK "i 
40,000 Do. do. City Undertaking " % am Pref. T b as те oe 4 
40,000 De do. 1908 ое oe 5 n ee se 44— 
e. lec ty upp y ео ee ee ee pug 
17006 City ot London Electri Lig Deb Sio Ж Bed, iin eo | 10 3 | 596, |5% 02 — 14 
ty 0 0 7 — oo on г 
40,000 | Do. Cum. Pret., 1 to 40,000 ee ee 10 ee eo ee 18 — 14 
400,000! Do. b Deb. Stock, Bcrip. (iss. at 115) all paid ee ee oe oe ee ee 121 —1926 
800,000 Do. ag Ind Deb. Stock, v. Certs., all paid ee 100 ee ee . 101 —104 
40,000 | County of London & Brush Prov. Electric hting, Ord. 1—40,000. . 10 4% 4% 1% 72— 84 
20,000 Do. do. 0. x 40,001— 860,000. . 10 ee ee e li — 12 
000 Do. до, 44 Deb. Stock ee . eo ee ee. oe es ee oe 106 —109 
250,000 Do. do. 2nd Deb. 5 ee ee ee ee . . - 99 —102 
50,000 | Edmundson’s Electric Corporation, Ord. oe oe ee 5 1% 1% (m d 
е 80,000 . e Com. Pref. ee oe ee ee ee ee б — 6 
14.600 K and каці bridge Elec гє e jd ш 109, |10% | 12% 103 — 113 
9 ena ts e ee сте: 
2 à El 8 jy Co о L e Stoa ee "m ee ee ee m —106 
7 Lon On ectric u трога ой, 9 r] ee ee ee ae ee ә 6 
49,940 Do. r^s do. 6 % Pret. б a e 25 44— ol 
15000 | меко кап Eleotris apply, 1 t6 0b bb. Deb. ви 8% 6% „„ | eis 12 — 18 
etropolitan Electrio Supply, ; А — 
71,106 Do. do. 96 Cum. Pret. 1—71,106, £8 рма. ee b ees ee oe 16 
820,000 Do. do. lst Mort. Deb. Stock ee ee ee eo oe ee 109 —118 
000i Do. Моге Вер Sek пез ee ee Stock ee ee oe 95 — 98 
10,859 NOME Pu Electric Lighting T oe 10 6% 6% 6% 18 — 14 
t. о and Pall p w, Ord 14 — 1 
90,000 Do о, do. qo Pret, 90,081 to 40,080 5 өө ee ee 8 — T 
150,000; Do. do. do: gi Deb. 8 tock Red ee 100 ee es ee 91 —100 
19,000 Smithfield Markets USADO Bupply, Ord. oe oe b T 9396 % 8 — 
60,000 Do. 4% Deb. Stock .. .. | Stock| .. А к 85 — | 
65,000 | South London meer, Bap. бта s Sx es “se VE b xt 14% B 96 
80,000 Urban Electric 10 eo ee eo ee ee b | oe ee eo I | 
110000 w ter o. 5 Oum, Fiat a oe oe ee , Н | tei ià * vix 
| M meu a 7 е ce ee Фе эө ee ==, 
98.141 do. 5 o Cum. Pref. ee • ee oe 5 1 | — 
* Bubject to Founders Shares. t Unless оеган mated all shares are f 
MARKET QUOTATIONS, Wednesday. March 16th. ue Wo 
> = аа | Latest Week's nes ^|  Lstst Week's 
CHEMICALS, &o. | Price. Ino. or Deos. METALS, &o. (continued). Price, Inc. or Dec. 
a Acid, Hydrochloric per cwt, 5/- | > g Copper Sheet per ton £70 z. 
& » МИНО... ВР рет cwt. | 29/- | 0 p» Bod. per ton #10 1 
a „ Oxalic.. T per cwt, B2J- | e " (Electrolytic) Bars per ton £62 ee 
а „ Sulphuric... per cwt, 5/6 | e 5° » Sheets per ton £78 өө 
a Ammoniac, Sal per cwt, | 49J- e it " Rod .. per ton £74 . 
a Ammonia, Muriate (orystal) per ton | £88 10 e з " H.C, Wire per lb 71d. А 
а per ton | £80 f Ebonite Rod зә * . per lb 8/8 .. 
а Bleaching powder . per ton £4 10 * Sheet per lb 8/- T 
a Bisulphide of Carbo per ton | £15 n German Silver Wire per lb 1/6 ee 
a Borax. А per ton | #18 | | h Gutta-percha fine .. »€ per lb, RJ- t 
а Benzole (90 б) (v per gal. 7/- | | h India-rubber, Para fine .. per lb 4/7 to 4/8 ino. 
a " (50/90 96) .. per gal. | 5/6 | 4 Iron, Charcoal Sheets per ton £18 * 
a Copper Sulphate per ton 223 á „ Pig (Cleveland warrants) per ton 42/6 ` 
a Lead, Nitrate per ton | £24 | 4 ,, Forgings, according to size per ton From £11 өө 
e „ White Sugar perton | £81 | „ Scrap, heavy .. per ton 47/6 to 50% T 
a „  Peroxide per um | "n 4 , Wire, galvanised No. 8 per ton 91 ee 
a Methylated Spirit . per gal, / : 19 E 
a Naphtha, Solvent (90% a "160° С), per gal, 5/6 | g Lead, English Ingot per son | £12 5 
а Potash, Bichromate, in casks .. per lb. | Bd. | 5 g 10 Sheet per ton £18 es 
a * Caustic (15/8095). . per ton | £24 У m Manganin Wire No. 28 . per lb, | 81 | - 
a » Bisulphate per ton | £85 ° g Mercury per bot, £8 5 . 
a Bhellac . рег ] w. 205 / я d Mica (in original cases) small. per Ib, 4d. to 1/6 
a Sulphate of Magnesia А per ton £4 10 ЕБ | | de ы = * medium per lb. 2/6 to 8/9 
a Sulphur, Sublimed Flowers per ton | £6 10 , | d „ large .. per lb. 4/- to 7/9 " 
a Recovered per ton £5 10 е | p Phosphor Bronze, plain castings per lb. 1/- to 1/24 T 
а „ Lump T per ton £5 , p „ rolled bars & rods per Ib, 1/- to 1/8 
a Soda, Caustic (white 70 * per ton £10 15 à p A Mp sheet per lb. From 1/1 А 
а Orystalsa per ton £8 е 0 Platinum = per oz. £4 os 
a Bichromate, casks.. per lb, 24d. T p Bilicium Bronze Wire .. per Ib. 9d. to 11d, T 
í Steel, Magnet, &cc'd'g todesc' р" n per ton 58 ee 
METALS, &o. are »  inbars .. | £15 to £40 . 
( £128 to 
b Aluminium Ingots, in ton lots per ton £180 T | о Tin, Block per ton | 41029 } | ү иа 
b " Wire, in ton lots per ton £168 КР | $ 5» Hol .. T .. per lb. 1/6 | T 
b Sheet, in ton lots .. per ton | #166 + | | n „ Wire, Nos. 1 to 16 =, .. рег lb, 177 T 
p Babbitt’ s metal ingots © per ton £48 to £180 * | p White Anti- friction Metals— | 
с Brass (rolled metal 2" to ч) basis per lb, 63а. T || „White Ant" brand .. per ton £42 to £62 А 
c „ Tube (brazed) х per lb, Sid. j Yarns, 2/10s Grey Cotton, on sp 18 per lb. ва ee 
e „ (solid drawn). per lb. 748. j „ 6 les. Flax. .. per lb. Баа » 
e i Vire, basis.. per lb. Td. j »^ B ply 10 lbs. Russian per Ib ni К 
с соза Tubes (brazed) per Ib. dad. j * 10 lbs. Russian, single .. per lb 44d 
„ (solid drawn) per lb. 94d. j „ 180 lbs. Jute rove per ton 411 
$ C op pi r Bars (best selected per ton £70 k Zinc, Sh't (Vieille Montagne bnd. ) per ton £24 15 | 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons. ; M. е Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. W orks Co., Ltd.; g James & Shakspeare; ^ Dian Jill & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Oo., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The P hosphor Bronze Co., Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week Receipts for | No. Miles Week No. Miles 
Locality. ending the week. wks. Total to date. open. Locality. ending the week. wks. Total to date. open. | 
£ £* £ £* | „|, £ £* |: £ £* | x 
Aberdeen ..| Mar. 12 | 1,066 | +226 | 41 49,496 | + 9,795, 10 | — 8 Cork .. В Маг. 10 848 | — 97 | 10 8,8191 — 789 — 
Birmingham ..| „ 12 4.991 | 4169 11 655,785 + 2879 — |S Dover М „ 12| 166|—94|10 1696 — 19|8 | — | 
Bournemouth s » 9 905 €6 | 49 49,661 — 1 — „Dublin ee „ 11| 4100 | —209 | 11 48,857| + 756 47 |+ 
Blackburn , 11 702 — 2|— | 41564 | + 2,120 — |£ |East Ham .. „ 14| 609 | + 81 — | 32631] + 2.708 5 |+ 
Blackpool .. „ 10| 277 — 46 | 49 40,769 — 848 — Glasgow. „ 12|12959 | + 8 41 | 556,849 | 45,131 694 |+ 
„ —Fleetw'a| „, 12 213 | — 22 | 11 1913| — 106 74 — |К | Halifax (2 weeks). ,, 9| 2,096 | — 69 | 49 | 64,802 | + 6.206 83 |+ 
„ Lytham „, 10 165 | — |19 | 9,92 + 2,218 74 — |& Huddersfield e|» 5 1.0.9 [+ 34 | — — |- 8 — 
Bolton S00 ›› 18] 1,705 | + 86 50 | 89,981) 8,928 95 | — | w! Hull ‘ „ 12, 1,969 | +224 | 50 | 95,507) + 7,778 | 18 | +2 
Bradford „ 18 | 8,491 | — 45 | 48 186,200 4 22,787 78 |+1 |£ Ilkeston... n 9| 111 — |— — — 84 | — 
Brighton 25 » 18 762 | — 54 | — 44,145 == 74 | — |в | Ipswich » 12 808 — | — 4,754 — 9 — 
Bristol a „ 11] 4,343 | + 19 — — — 38 — 8. Isle of Thanet » 12 254 | — 82 | 10 2,175 — 278 104 | — 
f Devonport » 4 425 | + 80 9 4,083 + 659; 5 — | = Leeds. d . 5 | 4628 | —108 | — ,261,446| 715,403 41 | — 
bv RM rb'ge » 4 665 |— 18 9 6,598 | + 859 — | Ё Liverpool m «>| a, 5| 904 | — 74 | 10 94,322 | + 8,045 | 108 | — 
Зав „ 4| 807 —12 9 | 771+ 440 101+ 2 5 London C. GJ. „ 12 |10,180 [+1525 | 494 | 187,719 | +84,720 | 89% | — 
‚бтп ek pt. Gisgw » 4 478 7 40 9 4.282 + 638 77 — | o| Manchester.. ..| и; 12 10,684 [1992 — | 673,236 |+ 287,888 72 | — 
Hartlepool ee d 904 — 49 2,201 | + 267| 61 |+2 |4 | Newcastle „ 14 8,526 | +484 | — — — 17 |— 
Middleton. . es » 4 228 — 2 9 2,168 | + 184 83 — | д Portsmouth н 12 | 1,431 | + 29 | — 84,722 + 5,247 | 144 | — о 
: Oldham—Ashton » 4 468 | — 60 9 4,385 | — 984! 8 — |2 | Salford T „ 7 | 8456 | +449 | — | 185,407 | 480,798 | 80 | — 
$ Potteries zx sk » 4 1,689 | +126 | 9 14,572 | + 1,118 | 28} | — | Е | Sheffield T „ 18 | 4,447 | +849 | 604 | 226,983 7 18.021 25 +43 
fi Southport... i p 4 2:6 | + 119 2,1:3| + 296 — |3 | Southampton "MEN —45|— — — — 
2 South Staffs. „ 4 667 — 88| 96.51 + 855 1 2 5 |Southend-on-Bea ..| „ 9 + 849 | 15,002 + 2.250 € | — 
3 Swansea „ 4| 47|—33| 9 | 4,126] - 188 — | & Sunderland. , 6| 1,017 | + 46 | 49 ‚553 | + 2,791| 90 |+8 
Wolverhampton. „ 4 508 — 88 9 2, — 105 10% |+8 |8 | Тупезіде .. „ 9 276 | + 610 2,705 | + 89 | * 48 
fà Yorks. Wool Dist. » 4 460 | 4828 | 9 4,462 | + 1,136 6 | — 8 Wolverhampton „ 6 354 | — 67 | — — — 60 | — 
(Miscellaneous ee L 4 1,687 т 9 14,108 тт m —— ^ Cen. London RI eee [I] 19 7,119 + 1 11 71,484 + 757 6 — 
Burnley Р „ 12 73 | +168 | — — — 103 |+8) City & В. Lon. 115 „ 18, 8.101 | 1111 277 — 528 644 — 
Burton-on-Trent . „ 18|] 981 | — 82 |1084| — 81 — Dubiin- Lucan y| „ 18 14 | + 9|1 961 + 65 — 
» 5 1,606 | 91 — 95,096 | +28,062| 1 | — L'pool Overh'd Riy.| „ 18 | 1,585 |+ 21 | 11 18.878 4- 382 == 
Chatham & District „ 10 490 |+ 65 | 10 4,941 | + 961888 Rail T 12 | 1,494 | +400 | 10 14,277 | + 8,567 => 


Vol 54. No. 1,378, Manon 18, 1904.] 


THE ELECTRICAL REVIEW. 


479 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE RATED SPEED OF ELECTRIC MOTORS AS 
~AFFECTING THE TYPE TO BE EMPLOYED. 


Ву Н. M. Новлвт, Member. 
(Abstract of paper read March 10th, 1904.) 


Hid speed is an unfavourable condition for the continuous current 
motor, but, up to certain limits, conduces to improved resulte for 
induction motors. Of course, the required speed can rarely be the 
determining factor in the choice between these two classes of motors, 
d well that the extent of the influence of the speed should be 
Now it is most difficult to make consistent assumptions as the basis 
for à number of comparative designs, but I have taken for а set of 
continuous current designs, for а 150-H.P. shunt motor, five speeds 
ranging from 68 r p m. to1,224 r.p.m., and, without figuring out the 
details with any elaboration, have, nevertheless, endeavoured to 
proceed on fairly reasonable lines. I have followed this same 
jm with two groups of induction motors, the first, group being 
or 21-cycle motors ranging from 36 poles and 68 r.p.m. to 4 poles 
and 612 r.p.m., and the second group being for 63-cycle motors, and 
ranging from 12 poles and 612 r.p.m. to 6 poles and 1,224 r.p.m. 
Altheugh I shonid have preferred to concentrate attention upon the 
influence of the speed, and not to enter upon the question of the 
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influence of the periodicity, the extreme range of speeds which I 
wisbed to cover made thie impracticable. Thirty-six poles is 
already abnormal enough for а 150-н.р. induction motor, and yet 
this leads to a group of three motors, the last of which, at 630 r.p.m., 
has bat four poles, thus requiring stepping up to a higher periodicity 
for a higher speed design. 

In fig. 1 are shown curves roughly indicative of the relative 
factory costs of these 11 designs for the three groups. These costs 
have been derived from the product of diameter p, of rotor in 
centimetres and length L, over armature winding in centimetres— 
i. e., from D x L for ће continuous-current machines. The windings 
of induction motors being less definite as to overall length, L has been 
taken equal to the gross core length, , plus seven-tenths of the 
air-gap pitch т, іе, L = X, + 07 т for the induction motors. 
D X L has been found to be fairly proportional to the total factory 
cost for continuous current dynamo-electric machines, for a given 
voltage and for so-called barrel-wound" armatures. The same 
expression has also been found fairly proportional to the total 
factory cost for induction motors. 

The total factory cost may thus be set equal to к, X D X L for 
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continuous current motors and to к; X D x L for induction motors 
where E, and к, are constante for any one firm. "The ratio of x, to 


Ke which we may denote by в (в ==) has been found to vary 


greatly with different manufacturers. From a study of the data 
kindly supplied to me for the purpose by four manufacturers, it is 
believed that 1:5 isa fair value to take for в for the purposes for which 
it is required in this paper. Thus, for motors having equal rctor 
dimensions, the continuous current motor will be taken as costing 50 
per cent. more than the induction motor. This, however, would not be 
the ratio of cost for the same output, because different diameters aud 
lengths would be taken in the two cases. As a rough value for the 
total factory cost of continuons current motors, 1:00 shilling per Dx L 
may be taken (although this varies oonsiderably with different manu- 
facturers) D and L being expressed in centimetres. Hence 0°67 
shilling per D x L will be the corresponding total factory cost for 
induction motors. This would rise to 075 shilling per D x T for 
motors with wound rotors, and would fail to 0°60 shilling per D x L 
for motors with squirrel cage rotors* At low speeds the diameter 
would be much greater in the case of induction motors. At high 
speeds, and especially at low periodicities, the reverse would be 
the case. This is shown in fig. 2. In the upper part of fig.3 
are given the full-load efficiencies for the continuous current and 
the induction motors. Whereas the former are lower for tbe higher 
speeds, the efficiencies of thé induction motors rise fairly rapidly, 
starting from а very low value for the lowest speeds. In the 
lower part of fig. 3 are given corresponding curves of half-load 
efficiencies. 
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From fig. 4 it may be seen how the power factor improves with 
the speed; the no-load current at the same time decreasee. 

Fig. 5 shows the increase in reactance voltage at full load, for 
increasing rated speed. As is evident, the results are very un- 
favourable for the higher speeds, whereas they are decidedly 
favourable for the lower speeds. Where special methods of com- 
matation are not resorted to, high commutator speeds must be 
employed for high-speed designs of continuous-current dynamos. 

It is thus evident that with increasing speed, while all the pro- 
perties of the induction motor improve markedly, the reverse is 
the case for the continuous-current motor, and one would be inclined 
to believe that this points out the best field for these respective 
types, and that the influence of the speed should be taken into 
consideration when other circumstances permit. 


* This paper does not concern itself with absolute costs. The 

comparisons are purely relative. Nevertheless, it serves to fix ideas to 

employ some unit of value, and the equivalent chosen has been shown 

"s apply approximately in an article published in No. 40 of the Z. T. Z. 
or 1903. 
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Where continuous-current and induction motors come up for com- 
parison, it is natural that one should seek for some common ground 
as a basis forthe designs. It has seemed to me that the most sig- 


nifieant common attribute for this purpose, is the ratio’, in which ^ 


equals the length of laminations between end flanges (^, — gross core 
length and ^, = net core length) and т=ро!аг pitch at the air-gap, 
3.6., the circumference at the air-gap divided by the number of 
les. Asalready described, the cost of the induction motors has 
taken proportional to D x (A, + 07 7), and the cost of the 
continuous-current motors to D x L where L = length over end 
connections. In general for continuous - current motors, L is also 
approximately equal to ^, + 077 7, although in the case of well- 
defined windings baving tne end connections lying in extensions of 
the armature core's external cylindrical surface, it is more instruc- 
tive to use the expression D X L as the basis for cost estimates and 
com 

A/T is again useful in obtaining the value of c in Behrend's formula 
for the leakage factor с which js с = O. д/т, A being the radial 
depth of the air-gap. 

e writer obtains the values for c from curves showing it as a 
function of the ratio л/т, and finds that this leads to results rather 
more accurate than are otherwise obtainable from Behrend's formula, 
and far more conveniently arrived at than by means of the more 
complex formule sometimes employed for the estimation of c. 

In the case of the induction motors the radial depth of the air-gap 
has been taken at 0°18 cms. for al] cases. 

For a moderate range of speeds, for the same output, вау a range 
of 1 to 4, I should have taken the same number of poles and the 
same diameter for all my continuous-current designs, as I find this 
to be a practicable and correct designing principle for this class of 
machinery. Here, however, with a speed range of 1 to 18, the lower 


designs are given more polés and larger diameter, and vice 


versá for the higher speed d 

[Details of these eleven designs were given in the paper.] 

It is interesting to derive the costs by another and independent 
method which consists in determining the cost of the effective mate- 
rial on the one hand, and of the non-effective material inde- 
pendently on the other. The latter component can be derived if a 
sufficient number of machines of the same diameter, but of variable 
length, are plotted with the oost of the non-effective material as 
ordinates, and the effective length L as abscisse. By these means 
а curve can be obtained which, if produced, intersects the axis of 
ordinates at а point giving the cost of non-effective material for 
zero effectire length of armature. 

This has been investigated by the author as described in E. T. Z., 
No. 40, 1903, and it has been found that the cost of the non-effective 
material for zero net length of armature core equals approximately 
51/10 chi lings, if р denotes the external diameter of the yoke in om. 
Buch а curve also shows the increase in the cost of the non-effective 
material in dependency upon the net length of the armature core, 
` and taking into account the influence of the diameter, one could 

roughly set this increase as equal to 0:18 Di An. 

The estimation of the costs by this method is carried out in 
Table III. for the continuous current motors. 


TABLE WI.—Esrmation оғ Tora Worxs Совт or 150-8 Р. 
Continuous CunBENT Morons. 


ee ee 


: Diameter over all (51) wee 225 212 | 165 |1546 | 124 
Cost of non-effective material 
for sero length of armature 
core га 95 Я 
Increase іп cost of non-effec- 
tive material with increased К 
length esse. | 2,460] 480 300 | 285 | 260 
Cost of effective material  ... | 5,960 2,610 | 1,535 | 1,395 | 1,075 


-— 
™~ 


5,100 | 4,500 | 2,700 | 2,400 | 1,550 


—— | ee: | een | oe — — 


Total works cost ... . 11,920 | 7.590 | 4,535 | 4,080 | 2,885 
Do. by D х г rule 12,900 | 8,060 | 4,880 | 1,080 2, 820 


/ 


The same method has been applied as shown in Table IV. to 
the induction motors, 1/15 shillings being taken as the cost of 
non-effective material for zero net length of armature core, and 
0'12 р, X, being the increase in cost of non-effective material with 
increased length. It will be seen that a good agreement is obtained 
in all except the first case. 


TABLE IV.—EsTiMATION of Tora, Worxs Cost or 150-H P. 
Іхросттои MOTORS. 


— — — aae 


Diameter over all (vi) 364 | 164 
Cost of non-effective 
material for sero 
length of armature 
соге "T © 8,900 | 1,800 
Increase in cost of | 
non-effective mate- | | 
| 


| 
16, 146: 116 1023 


us | 
| d 
890 1,420 900 700 


rial with increased 


length .. 060) 790 560 300 | 950 440 
Cost of effective | | | 

material ... e. | 2,840 | 2,320 1440 | 940 | 850 860 

Total works cost . 12 400° 4,910 2 890 | 2,660 ! 2,100 | 2,000 


Do. by D x р rule | 6,700*|4,850 2.610 2,200 1.870 1,820 
| : | 


* This is an abnormal machine in every reepect, bat nevertheless 
closely follows lines of machines at present in operation. The 
р х L rule in soextreme a case gives far too low a value, and the 
value obtained by the analytical method is a trifle too high. 


The costs as obtained in Tables III. and IV. are plotted in the 
curves of fig. 14, and it will be seen that the results lead to much 


the same conclusions as were arrived at by the m х r method and 


plotted in fig. 1. . 

The principal conclusions arrived at in this paper are as 
follows:— 

1. Induction motors are, for all capacities, considerably cheaper 
than contínuous-current motors of equivalent ratings. - 

2. The general performance and the mechanical construction of 
induction motors improve rapidly with increasing rated speeds. 

3. The general performance and the mecbanical construction of 
continuous-current motors improve rapidly with decreasing rated 
speeds. 

4. The use of very low-speed induction motors and very high- 


-~ spoed continuous-current motors ought to be avoided whenever this 


is commercially practicable. 

These conclusions are not new. They must, however, be much 
more widely understood if the electric transmission of power is to 
proceed on rational lines. 


. 
DISCUSSION. 


The discussion was opened by Prof. S. P. Тномрвом, who com- 
mented on the fact that the relative merits of p.c. and induction 
motors are clearly defined. He illustrated the influence of the 
many variable quantities on the design and of surface speed on the 
cost and operation of motors. ` 1 

Dr. DBRyspALE considered that а range of sizes from 5 to 30 H. p. 
would have proved more valuable than those taken in the paper. 
In regard to the factory cost value, he thought that the Steinmets 
core dimension would have been preferable to D X L, as given by 
the author. He had found, with small machines at the Northampton 
Institute, that the cost per sq. cm. was 28. 6d. very generally. As the 
speed of the motor so largely depends on the mechanical engineer, 
he suggested that high-speed motors and reduction gear, which could 
now be obtained with an efficiency of 90 to 95 per cent., should be 
developed in preference to the low-speed motors. 

Mr. Muy=k did not think the facts brought forward in the paper 
were consistent with practice. Тоо wide а range of speed was 
covered, and the cost formula was not very reliable. He considered 
that the size of motor taken was exceptional, and that abnormal 
designs should be treated as specials. Hie was unable to agree with 
the results given by the author. 

Mr. G. Stonsy stated that Messrs. Parsons had been able to 
obtain fixed commutation through a wide range of load and includ- 
ing Heavy overloads, by means of compensating windings; their high 
speed generators had a few large poles, and compensation was 
provided for heavy armature reaction. They obtained excellent 
voltage regulation, only 2 per cent. drop fall load to no load. 

Mr. H. M. НовлвтТ, in reply, stated that frequently the. low 
peripheral speed machine oomes out cheaper in total cost. High 
speed machines added to the labour item. With the remarks on 
high speed alternators he quite agreed. 


THE DISTRIBUTION OF ELECTRICITY IN SHIPYARDS 
AND ENGINE WORKS. 


A РАРЕВ on the above subject was read before the Newcastle Sec- 
tion on January 18th by J. A. Anderson. The author was of 
opinion that for lighting and power work a mixed system was best, 
viz., three-pbase alternating for power and three-wire continuous 
current for lighting, the continuous current being obtained from 
motor-generators. This permite of large momentary fluctuations on 
the power circuits withont the lighting being affected. The fol- 
lowing is an abstract of the principal points in the paper. 

Three-phase motors cost less for maintenance than continuous 
current motors, and will stand overloading toa much greater extent 
and for a longer time. A smaller motor may therefore often be 
employed. 

For most purposes squirrel-case motors are preferable to those 
with wouad rotors. They are alittle more efficient and the con- 
nections are not so complicated. 

The chief trouble is in starting up. For full load torque, the 
squirrel-cage motor takes about 24 times full load current, whereas 
a slip ring motor will exert full load torque with full load current. 

Tais, of course, means that squirrel-cage machines must have very 
heavy fuses in circuit. 

For winches and cranes, the slip-ring motor is preferable. The 
author has used a change-over switch for starting squirrel-cage 
motors, so arranged that heavier fuses are in circuit for starting than 
for running. 

Touching on the question of comparative costs of running, the 
author gives figures of gas consumption and electrical energy for a 
shipyard shed. This was formerly driven by means of а 50-N.H.P. 
gas engine through shafting and belting. Most of the shafting has 
been dispensed with, and squirrel-cage motors installed. 

There are now 11 motors of the following powers :— 


Six punching and shearing machines, 74 H.. each = 458 P. 
One 27 ft. x 11 in. plate rolls T — TOME ОЗО + 
Two scarfing machines and plate-edge planers, 10 н.р. = 20 „ 
One 6 ft. 6 in. x 1 in. plate straightening roll, two 
countersinks, and one grindstone ... Wi e) = 10 „ 
Two countersinking machines me Us we = Ó» 
Total ... .. 110 НР. 


Five months’ gas consumption for the engine driving the above 
machines was 1,380,500 cb. ft., which at 2s. 6d. per 1,000, less 20 per 
cent. discount, amounts to £138 1s. 
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Attendance, water, oil and stores accounted for £57 11s., making 10-m.P. BqorBBEr-CAam Moron, 800 Revolutions, driving Two- 


a total for the five months of £195 12s. This does not inclade . Headed Scarfing Machine and a Plate-Edge Planing Machine 
interest, depreciation, or repairs. For а similar period the con- by Belt driving a Countershaft with Loose Pulleys, Crossed 
sumption of electrical energy was 32,916 unite, which at 1 d-, and Open Belts. · | 
amounts to £145 14s. Work done. xw. Remarks. 


No attendance was required, and the costs of maintenance and  Counterehaft and loose pulleys ... ce ce 47 
other charges are more than counterbalanced by the saving in One-head scarfing cut j in. to j in. by 9 in. long 52 Minimum. 
upkeep of belts and shafting and repairs to the engine. There is " 78 Maximum. 


Lom d 


эз os 
thus a saving of about £50 by electric driving. | Planing 4 in. plate 20 ft. long en — 92 e 
The author prefers belte to gearing for driving shipyard tools, as „ " et S.  . 13 Average. 

this method iseasieron the motor. For driving plate rolle, open and » " " I vee .. 16 * 
crossed belts are found to be more satisfactory than а reversing . Planing jj in. plate 20 ft. long and scarfing | 
motor. Driving cranes by three-phase motors is not so simple as iin. plate . . . . . 10 = 
with continuous current. If three motors are used they must be of Planing jj in. plate 20 ft long and scarfing 

the slip-ring type, and this necessitates the use of 12 wires between ji in. piate 13 = 


the crane girders. The following data are taken from actual obser- P rn ы e plate.20 ft. long and scarfing 15 
ti tæ , : | е р & eee eos IET * eee — 
MURS | Planing 15 in. plate 20 ft. long and scarfing jm [Меша for 

5-H.P. SqUIBBEL-CAGE MOTOR, 800 Revolutions, driving two 47 in. plate ТЕ 8 n а m" five seconds. 


Countersinking Machines by Belt and Countershalt. 10-н.р. S r-RN Moron, 800 Revolutions, driving Angle-Iron 


Work done. | xw. Remarks. . Planer by Worm, Worm-Wheel aud Gearing. Speed controlled 
Shaft and countersinke running light ... mE ri — and rotetion reversed by controller. 
One head oountersinking in. holes in &-in. plate 2:8 Minimum. Work done. ` — 
pass leads п o : | : 2. 5 Plan ing 10-in. channel iron gut § in. X ys in. ... is .. 38 
99 9 L] 3 • е 
a = в Ж Н 74 Maximum. » » $$ eee eee 2 00 48 
| | i | s B. e ei d 
71-H.P. BqUIBREL-CAGE Moros, 800 Revolutions, driving Punch and "d M Р Е РИЙ . 
Shear by Belt on Fly-wheel. 27 Panches per Minute. Planing 4-in. angle-iron cut yg X r Юю pu n d m 
Work done. KW. Remarks. | н М " Ки . 2 7 
Running machine light... se re æ 31 — с. й К ри Ж „ 8 
Punching j-in. holes in {-in. plate... ies .. 98 Minimum. , ! 
s: i E i iss .. 54 Maximum. 10-В.Р. Всстввві-Слав Moros, 800 Revolutions, driving Quadruple 
Shearing $-in. plate ... "T ns 28 we ТА — Punching and Shearing Machine by Belt, Motor Underground. 
T " vis э» m? T P 24 Average. Work done. xw. 
T ` e AL er EL e y == .  Bhearing j-in. steel plate ... sis s s iss —. 14 
„ pin plate 21 fl. lng. 54 — dA" NW MN Au 
" n " es. 8 Average. Punching 4-in. holes in f in. steel plate 16 
11 Operation took À F 
н " " ө et IL жек a n i ñ ^ ies sd ee m 
„ Tin. plate 21 fl. long, out about 9 in. vide 56 — — | М йрн Ой...” А 
" " " " Ы 9 Operation took This machine had very light fiy- Wheels, and the steel plates were 


1 min. 10 660. for some special purpose not often required in ordinary shipyard use. 


In shearing, the load varies with the width of cat as well as The plate was fed in as fast as possible for the purpose of taking the 
the thickness. Some figures taken from another machine, shearing ^ test. 


1 in. plate, 2 in. to 3 in. width of cut, show & 73-H.P. motor taking | 
from 6 Kw. to 12 kw. 10-H.P. Воотввві- Ca Мотов, 800 Revolutions, driving 6-cwt. 


А Pilkington Hammer and а Fau for Two Smiths' Fires. 
74-н.р. SQUIBREL-CaGE MOTOR, 800 Revolutions, driving Mast | 


Work done. . KW. 
Rolls by Countershatting and Open and Crossed Belts. Shafting, fan, and loose pulley on hammer. 36 
Work done. KW. Hammer cushioning ies куй ios Сва dua .. 8 
Couotershafting and loose pulleys’... e .. 28 Hammer working ... ps jos is TN Dor sx 11 
. Rolls running light и vid wei T 2e. 9'8 " » is T T evi is vid .. 18 
Rolling 45; in. plate to half circle i5 928 . 460 : 
ü a E ix oe ag W^ x 15-H.P. Squi&REL-CAGE Мотов, 800 Revolutions, driving a Manhole 


Panch by Gearing. | 


74-H P. SQUIRREL-CAGE Motor, 800 Revolutions, driving a Double- Work done. KW. 


Headed Boiler-Shell Drilling Machine by Belt and Couatershaft. 


Machine running light көз св sas € . 32 
Work done KW. Remarks. Punching 24 in. x 18lia. manholes in j,-in. plate *. 196 
Drills running light... NES .. 26 — n AP i i aa eee B13 
Drilling one 1-5, in. hole in boiler shell ++ — 5 íi n = as ak . 224 
* ” ’ „ 8 == | ` 
Drilling two 1 2; in. holes in boiler shell 4:5 c 30-н.р. SQUIRBEL-CaGm Moron, 480 Revolutions, driving 27 ft. x 
М н " " 5 == 1} іп. Plste Rolls by Belt on to Countershatt with Crossed and 
Drilling one 1; in hole in 1} in. plate 4:5 Sharp drill Open Belts. ; : 
» = ii i 47 Op'n took 1 m. 40sec. Work done. KW, Remarks. 
Drilling опе 13 in. hole in lyy in. plate 46 Blunt drill Rolls running light a к 85 e. 114 — 
„ is ji Ж 5 Op'n took 2 m. 5 sec. Lifting top roll ... ae s 1 0 .. 144 — 
Drilling two 1§ in. holes in 14 in. plate 67 Sharp drill Lowering top roll... vus i T . 116 — 
~ " » ii 77 Rolling 3-in. plate iia wan ea .. 128 — 
74-u.P. BqUIBREL-ÜAGE Moros, 800 Rsvolutions, driviog Brick ө : m PN ste s» 100 Momentary. 
Crusher. | Straightening j-in. plate. 194 — 
| Work done. Kw. 
Crusher running light. 28 30-н.р. Stur-RM)˖ Moros, driving Joggling Machine by Gearing, 
Crushing bri.ks ... a Rs u P red oes 3 with the Speed varied and Rotation reversed by a Controller 
ip^ ris ү " Na u e) e 6 with Heavy Resistanoes in the Rotor Circait. 
: VM 8 Work done. Kw 


Joggler running light 


wee TT T TP TT 4 
7i-H.P. Squr&gBEL-CAGE Moron, 800 Revolutions, driving а Buck Joggling $-in. plate at 5 ft. 9 in. per minute ... i vii 52 
and Hickman Mortar Mill with a Revolving Pan, 7 ft. Diameter, " - i; T T - "m 5˙6 
16 Revolutions per Minute, by Countershaft and Loose Pulley. i 15 in. „ m. s ee 176 
Work done. " e KW. » » » ЕТ eee ees TT 8'4 
Countershaft and loose pulley ... de T 2 ei 2:4 »" M 1 " 10 
Runni ig mill with рап empty ... з -— kin Gs 44 " юш. n » uii re ii 11 
Mixing with pan full ee — е is isi 76 " 1 " " ng E d 12 
T - 5 minutes after i jux Nod 6:8 n " n n "s ds un 14 
v » 19 i és ves eo све 64 
ii » 24 ii e T $e 2s 6:4 


74-H.P. SQUIRREL-CaGE Moron, 800 Revolutions, driving Koppel” 


C:nerete Mixer by Countersbaft and Loose Pulley. ELECTRICAL PLANT FAILURES 


| Work done. x KM. 
Running on loose pulley... 


21 
Machine running empty ... T a "T 2'6 A PAPER was read before the Institution of 

Hoisting tub flied with ballast and cement ... 5°2 July by Mr, A. Campbell ae i : ор ot 5 

Mixing with cylinder charged ... T ae s 3:8 sent to us, As we are told in tbe beginning, the title of the paper 

» ji a ii i ге d 4'0 is misleading, inasmuch as electrical plant failures in general are 

44 not dealt, with, but merely those felsting to dynamos and motors, 


ra u 27 vee ase eye vos 
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which have been compiled from the statistics of the National 
Boiler and General Insurance Co., Ltd., extending over a period of 
about four years; but unfortunately no indication is given as to 
whether the machines—or what proportion of them—were working 
at collieries, or under what conditions the breakdowns occurred, 
wh ch would have made the paper much more interesting to the 
mining engineers for whose benefit it was read. No coal-cutting 
machines ar» included “as statistics from these are far from 
complete,” but the probabilities are that very few coal-cutting 
machines have been insured with the above-named company, and 
hence the author will have had few cpportunities of observing 
these machines. 


In dealing with the subject three tables have been prepared, 


which are given at the end of tbe paper, viz.:—Table A., showing 
the relative frequency with which various portions of dynamos and 
electric motors were damaged when breakdowns occurred ; table 
B., showing points of origin of breakdowns, and Table C., showing 
the causes to which the derangements were due; aud the paper 
consists in generally describine with slightly more detail the defects 
enumerated in the tables. Here the author would appear to have 
miesed a splendid opportunity—especially in Table B.—of placing 
before the members of the Institution points in the construction 
and design of machines which are to be avoid»d, and in Table C. 
hints on workine and attention could have been given, which we 
feel sure would have been sppreciated. | 

To the mining engineer it is of little use to know that 47°80 per 
cent. of the breakdowns originated in armatures, without its being 
ір any way explained, say, by means of a few examples, what caused 
the failures and how best to prevent them. The real tendency of 
the paper reems to have been to impress upon the colliery manager 
the necessity of engaging the services of а consulting electrical 
engineer to design, install, and look after any electrical plant 
he may think of adopting, or, perhaps, to employ the National 
Boiler and General Insurance Co., Ltd., and however advan- 
tageous the services of an Insurance Co. or an electrical consulting 
engineer would be tothe colliery manager, the transactions of an 
engineering Institution are scarcely the place in which to point 
the fact. 


THE COMPARATIVE BEHAVIOUR OF 
FLOATING AND BOOSTER - CONTROLLED 
BATTERIES ON FLUCTUATING LOADS. 


(Concluded from page 440.) 


Casa III. - BATTERY witH Booster IN PowER STATION. 


In this case, the load being constant, the author assumes а / 


station voltage of 550, the load and conditions being as in Case I. 

Average load, 600 amperes; maximum load, 1,000 amperes; а 
battery discharge of 400 amperes is required. If the one-hour rate 
is not exceeded, an 800-ampere-hour battery is required ; however, 
with maximum loads of only 5 seconds duration, a 700-ampere- 
hour battery, having a one-hour rate of 350 amperes, will suffice, 
momentary overloads being 17 per cent. 

Ia this саве the feeder point E. M. Fs. at varying loads will not be 
во satisfactory as with а compound-wound generator, and the author 
calculates from the line resistance that 805,000 circular mils oopper 
would be required, as against 665.000, the generating plant, how- 
ever, being reduced from 550 кү. to 350 Kw. and the working 
efficiency greatly improved. 

Compared with a shunt-wound generator, with floating battery at 
the power station, the comparison is 350-kw. plant against 440 Kw. ; 
copper 805,000 circ. mils as against 945.000 ; load variations, 6 per 
cent. as against 47 per cent. ; volts variation at feeding points, 19 per 
cent. against 20 per cent, the factors being equalised owing to 
greater amount of copper in the line fed by the floating battery. 


Case IV. - BaTTIRTYT AND BOOSTER OUT ох LINE. 


In this case a constant current will pass over the feeder, the 
average load only being transmitted from thepo wer station, and taking 
similar working conditions to previous cases, the author calculates 
the line copper at 415,000 circ. mils; the voltage, however, at the 
: booster is limited to 350, and if we take 420 as а better figure, the 
copper becomes 720,000 circ. mils. 

Compared with Case II. (floating battery on line) this arrange- 
ment is considered more satisfactory. The copper in the ratio 
720,000 circ. mils to 495,000 circ. mils (Oase ІТ ), is not а real com- 
parison in view of the higher voltage maintained. | 

The generator load ie also constant, within 6 per cent., as 
against 17 per cent. While the booster-controlled battery on the 
line is theoretically superior to a similar power station equipment, 
the former requires extra attendance, which may neutralise its 
advantages, and in practice it is better to put the booster aud battery 
at the power station, adding copper to the line, ог to install a 
floating battery at the feeding pit. 

Owing, however, to the fact tbat numerous feeders are generally 
employed, it is not practicable to install a battery on any one feeder, 
and therefore regulation of the station load is better effected by 
means of a battery plant at the station. : 

The booster-controlled battery possesses the important advantage 
over the floating type of being able to give full battery discharge, 
even when nearly exbausted; another advantage is cited in the 
g beenos of troublesome manipulations in case of overcharge, 


Cass V.— BOOSTER IN Station; BaTTERY ON Loves. 


Thie arrangement is peculiar in that only one type of booster 
may be used, and there must be a separate feeder from the booster 
to the point where the battery i& located. If the circuits in the 
cases discussed were merely a simple trolley aud track with distri- 
buted loads, any of the four described applications could be used. 

The discussion, summarised, was to the effect tbat storage 
batteries promote efficient working, and are especially useful 
with the p.c. distributing plants in connection with alternating 
transmission plant. 

J. W. Liss, New York, considered that the most important 
feature of such a generating equipment is constancy of field excite- 
tion, and the storage battery secures that result. It has been found 
essential to the equipment of a large power plant, whether the exci- 
tation be from steam-driven exciters or motor-geverator exciter 
sets, to have in addition a storage battery to be floated on the 
system in parallel with the exciter sets. The effect of any dis- 
turbance of the exciter current on enormous capacities, operating iu 
parallel, would be exceedingly grave. The current supply from 
either steam generating sets or motor-generator sete may be subject 
to interruption, and the question arises in such a condition, 
whether it is wiser to use a battery which shall have in series with 
it a booster, such as is outlined in the paper, or whether to 
depend upon the battery, without any assisting elements, Апу 
failure of the exciting current would require that the element 
to replace it should be instantaneously available. The 
battery should have in series with it a booster of some type 


of winding which, when the other source of current supply — 


failed, would instantly go into action and eupply а continual 
voltage to the discharge voltage of the battery, so that no 
falliog of the exciter voltage would take place. It was found, how- 
ever, that if the battery was of reasonable capacity, as compared 
with the exciter sete, а very limited voltage drop occurred, and 
there seemed to be in the system a larger flexibility than the con- 
ditions of discharge voltage and drop in the battery would indicate. 
That led to the desirability of a battery which would have larger 
discharge capacities at the higher rates. The effects which result 
from disturbances in a very large transmission system are so 
serious and so violent that in order to secure absolutely constant 
supply, it is necessary to have very large storage-battery capacity at 
the distributing points to meet any emergencier, and with several 
direct-current distributing plante operating in parallel, it becomes 
necessary to have capacities from 15 to 30 per cent. of the generating 
capacity out on the line. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


At the sitting of the Royal Commission on Thursday last week, at 
the Westminster Palace Hotel, under the chairmanship of Sir D. 
Barbour, evidence was given by Mr. HowaBD HUMPHRBYS, 
M. I. M. E., consulting engineer to the National Traction Eogine 
Owners and Users’ Association, who poiuted out that the use of 
traction engines and heavy self-propelled vehicles was rapidly 
increasing in London, Liverpool, Manchester and other towns, owing 
to the great advantages they possessed in the haulage of the large 
types of power and manufacturing plant now in demand, £c. He 
complained that the limitation of the speed of such vehicles to 
2 miles an hour in towns was useless, and caused obstruction to the 
other traffic. He was opposed to the proposed bye-laws of the 
L. C. O., which would restrict such vehicles to the main roads and 
close the by-streete en bloc to steam haulage. 

The Hon. J. Scorr MourAGUE, M. P., believed that the best way 
of remedying the congestion of the traffic in London was to get the 
traffic to move more quickly, and one of the ways in which this could 
be brought about was by the gradual increase of mechanical traction, 
resulting in higher speed, and therefore enabling more traffic to 
pass through a given street in a given time. He oalled attention 
to the danger and inconvenience of the centre standards in the 
case of electric tramways, and held them responsible for many 
accidents. 

In answer to Lord RiBBrLESDALE, WITNESS said some years ago he 
moved in the House of Commons that in the case of the line of the 
London United Tramways Co., the standards should be placed on 
the side of the road, and this was done by Mr. Clifton Robinson. 
He would like to see Parliament insist on the placing of such 
standards on the side of the roads. 

Mr. CHARLES Воотн gave evidence, and said improved internal 
and external communication was required for London, and in no 
other way could the insufficiency and dearness of house accommoda- 
tion be obviated. A complete scheme was called for and combined 
use must be made of tubes, sub-surface and surface tramways, rail- 
ways snd ordinary roads. He advocated the establishment of a 
special tribunal by Government, the members of which should be 
paid. This tribunal should study the whole field in order to lay 
down general principles of action, to consider the merits of any 
proposals that might be laid before it and to report to Parliament. 
It would be the place of the L.C.C., or other local governing body, 
to supplement or replace tbe action of private enterprise as might 
be required, but every scheme, however originating, which needed 
Parliamentary sanction, would come before the tribunal and be 
reported on. 

On Friday, evidence was given by Major-General УЎЕввюв, C B., 
founder of and a past-president of the Institution of Electrical Bngi- 
neers. As an officer in the Postal Telegraph Service, formerly chief 
engineer of the City of London Electric Lighting Oo, founder of the 
first company (the Chelsea) whioh undertook the distribution of 
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electricity under statute, and in other capacities he bad an intimate 
acquaintanoe with the thoroughfares of London. He was early 
impressed with the need of developing means of north and south 
communication in the West of London, and more particularly by 
connecting Clapham Junction with Paddington. Witness submitted 
a long list of figures collected in 1593, showing the traffic north and 
south, on which the estimates for a proposed line at that date were 
based. He felt little doubt that if the line had been built it would 
now be carrying at least 15,000,000 passengers annually. The well- 
known uniform conditions of the stratum which was known as 
London clay, provided unique facility for the construction of tube 
railways, which he believed did not exist under aby city in the 
world to the same degree. These conditions along the north and 
south route for connecting Clapham Junction to Paddington wers 
exceptionally favourable for economical construction. These and 
other conditions enabled Mr. Greathead to make his estimate for the 
railway, two tubes of 11 ft. 6 in. internal diameter, permanent way 
and statione, exclusive of electrical equipment and rolling stock, at 
£907,000. He mentioned this because the cost of the tube lines, 
with tbeir stations, which passed under the most densely occupied 
parts of London, which had been lately constructed, had been much 
more in proportion. As he had been carefully into the estimates, he 
attributed these exceseive costs not only to the fact that the stations 
represented а very excessive item, both as stations and as pointe of 
access to the surface during construction, but also to the heavy watering 
of capital, which had only been possible through the ignorance of 
the investors as to what these lines should honestly cost, which had 
led to the financiers finding it necessary to load the engineers' esti- 
mates with big amounts for contingencies, which had nothing to do 
with the true cost of these tube lines. The use of tube lines, so 
eminently adapted to the sub-soil of London, had been, and was, 
serionsly limited through those exaggerated costs. He was certain 
that, when Sir J. Kennaway's Committee, in 1893, threw out the 
Bill for the proposed Clapham Junction and Paddington Railway, 
they were instrumental in preventing the execution of a project 
which Mr. Greathead and himself were pledged to those who were 
to find the capital to carry out at a fair cost price. И this had been 
done, it would bave been a standard of cost for other lines, and 
have justified extensions which, at the present prohibitive costs, 
were impossible. Again, the scheme for the locomotive part 
of the work would have been adapted not only to the 
very varying traffic loads, but also to the public convenience, 
of having single and multiple cars passing the eight inter- 
fnediate stations between the termini at one-minute intervals. 
The electrical block designed to permit of this, and abso- 
lutely to prevent one car or pair of cars overtaking one another, 
presented no difficulties, and was eminently adapted to the diurnal 
varying nature of the traffic, as well as to most special emergeucies. 
For subway railways situated as this he bad always favoured a 
ayetem which provided smaller load limite than those of the Under- 
ground and latest tube railways, and increased frequency with less 
distanoe between the units. In this direction, the electrical engi- 
neer, except on surface tramways, bad had no chance of showing 
what he could do, for he had been entirely governed by the rules 
of the older railway engineers. 

` WITNESS was next examined on the question of obstruction to 
traffic by undertakers having statutory powers to disturb the sur- 
face of streets. Referring to telegraph cables he said that the solid 
system inevitably, after a time, required frequent disturbance of 
the surface, but the “drawing in and out" system, once laid, with 
prudent foresight ва regarded spare space in the tube, reduced 
interference with traffic to a minimum, This system cost about one 
half more than the solid system. With regard to the ideal provision 
of subways under the streets, one must have worked, as he had, in 
most of the streets of the City to realise its impossibility, except at 
enormous cost and vast interference with the several services. In 
99 per cent. of the streete of the metropolis such subways would 
be altogether out of the questioa. 

Mr. Ковевт ErLioTT-CooPEB, M. I. C. K., said he had designed and 
carried out, as chief engineer, railways and other engineering works, 
to the value of many millions sterling. He had closely investigated 
the problem of providing better means of locomotion in апа about 
London, and that of diminishing the congestion of traffic between the 
centre and outlying parts of the Metropolis. In the course of such 
investigation he had been able to form an opinion as to the 

icular localities in which means of transport and transit were 
most deficient, and the means by which such deficiency should be 
remedied. He was well acquainted with the mode of construction 
and cost of tube railways, and had been engaged since the works 
commenced in advising upon various points connected with the 
construction of the two tube railways now far advanced toward 
completion, viz., the Great Northern, Piccadilly, and Brompton 
Railway, and the Charing Cross, Euston, and Hampstead Railway. 
Tubular railways, worked by electricity, and passing beneath the 
public streets and roads, linking up well recognised centres, seemed 
to him to be the best means of attaining the end in view, except on 
some routes south of the Thames, where an overhead railway would 
be more convenient and cheaper. No doubt shallow subways, with 
railways running therein, would be very convenient, but under 
existing conditions the construction of these subways, necessitating 
as it would the disconnection and reconstruction of gas, water, and 
sewage pipes, was surrounded with insuperable difficulty except in 
the case of new wide thoroughfares. The enormous outlay 
. necessitated at the outset for compensation for cellar 
righte, besides the actual cost of carrying out tbe work itself, 
would preclude private enterprise from entertaining such schemes, 
as the cost would make any adequate return doubtful. As regarde 
tubular railways, he was of opinion that a through route through 
London would lead to better results than a closed circle. There was 
one great objection to any closed circle scheme, that it was by the 


nature of things incapable of further extension except by junctions, 


which would be practically unworkable, and which were reported 
against by the original Joint Oommittee, of which Lord Cross was 
chairman. The experience of the Metropolitan and Metropolitan 
District Railways since the circle was joined up was conclusive on 
this point. The work of completing the circle was carried out at 
an enormous expense, but with very unsatisfactory results so far as 
increased traffic was concerned, and it was very clear that a closed 
circle railway could only move people round and round in a given 
area instead of moving them in and about, with possibilities of 
indefinite extension, as was increasingly required in the interests of 
metropolitan development. The main lines having termini in 
London oould not, under existing conditions, deal with the 
enormous suburban traffio which pours into and out of the central 
districte of the City and West End. In the case of the Great 
Northern Co. the congestion at King's Cross would Ъз 
greatly relieved by the construction of the Great Northern 
and City Tube Railway, and the Great Northern, Brompton and 
Piccadilly Tube Raüway. The best solution to this difficulty would 
be found iu the development of electrical suburban communications, 
and for this purpose it was essential that а througb route, running 
between the North-East and South-West of London, should be 
created, capable of extension, and joining up with the extensive 
system of tramways which were now being established throughout 
the counties immediately surrounding the metropolis, and with the 
lines of electric railway already authorised. A system of tramways 
either along the surface of the streets, ог in shallow subways, could 
not efficiently deal with the large traffic between the outside districts 
and the heart of the City and the busy centres ofthe West End. It 
constructed on the surface of the streets, the congestion of traffic 
would be grea'ly intensified. "Witness then proceeded to explain 
in detail the scheme brought forward by Mr. Arnold Hille for the 
Hammersmith, City and North- Hast London Railway, which route 
was reported on by the Joint Committee of 1901, and passed by 
Lord Windsor's Committee in 1902. He said that a service of 
electrical trains running at intervals of from two to three minutes 
from the West to the City, and from the North-East to the West 
End, provided а means of communication which would meet the 
needs of the great tide of travel which was continually setting north 
and south and east and west. For such a railway accommodating 
the large traffic along the Hammersmith Road, Piccadilly, Strand 
and Cannon Street, he believed there would be no difficulty in 
raising the requisite money on reasonable terms. The total cost of 
such a railway of a length of 232 miles, including generating 
stations, was £7,232,947. 


THE CONTINENTAL ELECTRICAL 
INDUSTRY. 


GegBMAN Івтввивт IN BTRAM TURBINES. 


Tun Allgemeine Elektricitits Gesellschaft, of Berlin, is pursuing 
its policy of amalgamation, absorption or concentration in various 
directione, and for thie purpose the share capital of the company is 
to be increased from £3,000,000 to £4,300,000. A portion of the 
additional capital of £1,390,000 is required for the company's share 
in the steam turbine company which is to develop in Europe the 
American Curtis type of turbine, and also that, devised by Riedler 
and Stumpf. A second portion ie needed to ensure the entire 
absorption of the Union Electricity Co.; a third portion is for the 
purchase of one-half of the shares of the Austrian Union Electricity 
Co.; and a fourth portion (£175,000) represente the sum which in 
shares is to be exchanged for shares of tbe nominal value of 
£225,000 in Brown, Boveri & Oo., of Baden, Switzerland. The 
object of the last arrangement, which will transfer one-half of the 
capital of the Swiss company into the possession of the Allgemeine 
Co., ts to bring about a general turbine connection, as the Brown- 
Boveri Оо. is the Europeau licensee for the Parsons turbine, which 
has already been largely introduced on the Continent, Inthis way 
the Allgemeine Co. will be directly or indirectly concerned with 
the leading American, German and English types of turbines, so 
that competition may perhaps be entirely avoided, and be sup- 
planted by general co-operation between the various interests. 

The name of the Siemens-Schuckert Works Co, in emalation of 
the arrangements which were recently concluded between the 
General Electric Co., of New York, and the Berlin Allgemeine Co., 
has now been coupled with that cf the American Westinghouse Co. 
in the sense that these two may form a kind of counter combination. 
At the moment it is uncertain whetber there is any real foundation 
for the ramour, but it would ecarcely be surprising if it should 
eventually prove to be correct. In the meantime, it may be noted 
tbat the Biemens-Bchuckert Co., together with the Krupp Bteel Co., 
the North German Engineering Co., the Augsburg Machine Works 
Co., and the French Schneider Co., of Creusot, has become interested 
in the Zoelly steam turbine, which is being made by the Swiss firm 
of Escher, Wyss & Co., for driving dynamos and the propulsion of 
shi 

The Busch Wagon and Machine Works Co., of Hamburg- Baut zen, 
which is interested in the English firm of Milnes & Co., of Hadiey, 
to the extent of over £33,000, has closed the finapcial year 1902 3 
with a loss of £7,058 on working, which becomes increased to 
£12,090 with provision made for depreciation. At the forthcoming 
meeting the directors will submit a resolution in favour of abstainin 
from апу participation in the reorganisation of the before-mentione 
English company, | 
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FRENCH AND Swiss CowPANIES. 


The report of the Telephone Industrial Co. (Société Industrielle 
des Té'épbones) for 1902-3 exhibits gross profits amounting to 
£97,137, as compared with 292,158 in the previous year, and net 
profits totalling £52,020, as against £46,942. A dividend at the rate 
of 12 fr. per share bas been declared, being the rame rate as in the 
preceding 12 months. The capital comprises £720,000 in ordinary 
sbares, and £372,0CO in bonds. The report states that the Renate 
bas authorised the construction of tbe long-projected new cables, 
and the company has secured the contract for that to be laid between 
Brest and Dakar at an estimated cost of £640 000. 

The Paris General Electricity Co., which bas a share capital of 
4600 COO, bas returned tothe path of preeperity after the lapse of 
a year Including the balance trought forward, the net profits for 
1902-03 amount to £44,865 as compared with £34,894 in the 
preceding year when a large portion of the Jatter sum was devoted 
to the porpose of depreciation, and no dividend was paid. The 
distribution of 12s. per sbare for the past year compares with the 
£1 per ehare which was paid two years ago, while the balance has 
been partly placed to the contingency fund, and partly carried 
forward to the next account. | 

Tbe Oerlikon Engineering Works Co, which, has a share capital 
of £240,000, and a bond isene of £1€0,000, has been unable to pay 
any dividend for 1902-03, although 5 per cent. was distributed in 
the previous year, snd 10 per cent. in 1900-01. According to the 
directors’ report, orders were received somewhat irregularly, being 
‚ scarce at the beginning, but numerous in the second half of the 
year. The situation on the open market for manufactures has so 
shaped itself that prices no longer allow of a profit being realised. 
Among the losses incurred during the year, were considerable sums 
due to the supply of steam turbines and Johnston presses, and 
loses also occurred on tbe Russian business. which is now being 
concentrated at Warsaw, and the Moscow department discontinued. 
Tbe Milen branch is to be transferred to an Italian Oerlikon Co. 
which bas yet to be formed for the purpose. After providing for 
working expenses and writing off the losses, the latter of which 
bas necessitated appropriations from the reserve fund, the net 
profits amcuntto £242, ав ccmpared with £16,950 in the. preceding 
financial year. There is therefore no distribution for the year, while 
the drawing upon the reserve fund has reduced it to £16,000. A 
number of orders remained on hand at the opening of the current 
year and an increased turnover is expected. 

The Bank for Electrical Enterprises, of Zurich, which has hitherto 
acted as a financial trust for the undertakings which have been pro- 
moted or established by the Allgemeine Electricity Co., of Berlin, bas 
now decided to extend its sphere of activity by becoming, as js pro- 
vided by its statutes, а general financial institute for the electro- 
tecbnical industry, and & branch will be founded at Berlin for the 
furtherance of this object. An explanation of the reversion to the 
original purpose of the company is to be found in the possession of 
considerable funds in cash, as a result of the advantageous sale of 
shares in different concerns and the probability of the funds being 
increased to a total of £800,000 in the current financial year. The 
banking company intends to devote attention in the future to the 
assistance of undertakirgs which are in a backward condition owing 
to the lack of financial support. 

The Franco- Swiss Electrical Industry Co., of Geneva, which is 
interested in various lighting, power snd industrial enterprises in 
Frence. Italy and Switzerland, is unable to make any distribution 
for 1902-3 as in the two preceding years, As compared with 1901- 
1902, the net profits show a shrinkage of over £40,000, owing to the 
necessity for making provision for the depreciation of securities, 
the actual profits being £19,111, which has been carried forward to 
the next account. The company has a share capital of £1,C00,000, 
and several months ago issued bonds to the extent of £200,000, 
while an attempt to place a further emission of bonds to the extent 
of £200,000 has recently been made. 


AUSTRIAN WORKS. 


The Siemens’ & Halske Co., of Vienna, as is indicated by its title, 
із a branch of the Berlin company of the same name, and has a 
share capital of 20,000,000 kronen. During 1902-3 the course of 
business was not so unfavourable as in the preceding year, 
although the financial results are by no means satisfactory. In the 
year of the completion of the conversion of the Vienna tramways to 
electric traction, the net profits amounted to over 1,196,000 Kronen, 
but a year later they declined to 118,153 kronen, although a recovery 
to 784,025 kronen bas taken place in the past year. The general 
complaints made respect ii р the delay in the payment of accounts 
are illustrated by the large increafe in the debts owing. The prices 
prevailing during the year were low and continue in this condition 
at the present time, although the works seem to be more actively 
employed. Since the termination of the financial year the com- 
* pany's heavy electrical engineering departments have been trans- 
ferred to the Austrian Siemens-Schuckert Works Co. It is con- 
aidered that a satisfactory sphere of employment lies before the 
Vienna branches, which still remain independent—namely, the 
cable factory, the light electrical departmente, and the manufacture 
of railway safety appliances. 

The Austrian Schuckert Works Co., of Vienna, reports that not- 
withstanding the prevalence of low prices and a diminution in the 
demand, it was possible to keep the works fully employed and 
actually increase the output during 1902-3. Among the numerous 
contracts booked or carried out in the year, it is noteworthy that 
the greater portion had reference to installations for the electrical 
transmission of power. The net profits amounted to 789,949 kronen, 
ав compared with 729,155 kronen in the previous year, and а 
dividend at the rate of 7 percent. bas been declared on & share 
capital of 9,000,000 kronen, as compared with 7 per cent. on 
8,000,000 kronen in 1901-2, The termination of the financial year 


has been followed by the amalgamation of the company with the 
heavy electrical engineering departmente of the Vienna Siemens 
and Halske Co. 

The report of the United Electricity Co., of Vienna, attributes 
the lack of successful results during 1902-3 to the unfavourable 
situation of trade in general and the depression in prices due to the 
severity of competition. Even the many orders obtained were only 
procured by an expensive extension of the commercial organisation, 
and the endeavours made to reduce the cost of production proved 
to be futile. In the previous year the company, which bas в share 
capital of £200,000, only earned net profits amounting to £3,220, 
but the раф year's trading, after absorbing the balance brought 
forward, has resulted in а deficit of £18 754, which bas been carried 
forward, although the deficiency could nearly have been extin- 
guished by appropriating for thie purpose the entire sum standing 
in the reserve fund. The company controls the majority of the 
share capital of the Buda-Pesth United Electricity Co., which is 
mainly engaged in the manufacture of glow lamps, but which has 
80 far not yielded any return to the parent concern. 

Among the Russian manufacturing works may be mentioned the 
Bt. Petersburg Lahmeyer Co., which bas closed the year 1902-3 
with a loss of £17,279 es compared with a loss of £11,847 in the 
previous year; while the Russian Schuckert Co. has incurred a loss 
of £357 as against a deficit of £4,890 in the preceding 12 months. 
In this connection it is reported that negotiations are proceeding 
with & view to the amalgamation of the Russian branches of the 
Schuckert and Siemens & Halske companies, or the negotiation of a 
working agreement between them. 


THROUGH BOOKING AND 
CONVEYANCE OF PASSENGERS, PARCELS 
| AND MERCHANDISE ON 
TRAMWAYS AND LIGHT RAILWAYS. 


By T. UPTON, 
Goods Traffic Manager to the South Lancashire Tramways Co., &. 


(Concluded from page 442.) 


Ix any such arrangements made for through booking, 
it would, of course, be understood that each company or 
authority, party to the through booking had the power, if 
they considered it necessary at any time, to check the 
statements rendered with the ticket issue books of the 
other partner or partners to the arrangement, although the 
power to do so would, in all probability, be very rarely, if 
ever, exercised. 

It would not be a difficult matter to draw out a set of 
tickets to meet the requirements of the various through routes, 
and sections requisite thereto, or to easily distinguish between 
„single and “return” tickets, the question of over- 
lapping stages beinge liminated in connection with through- 
booked passengers. 

Paréels and heavy merchandise traffic.—In dealing with 
these traffics the matter of terminal charges must be taken 
into account, independently of the question of ordinary 
mileage and divisions of receipts incidental thereto. 

In the case of small parcels conveyed by passenger train, 


. the terminal charges allowed to the forwarding and receiving 


companies, where such are concerned, are definite and fixed, 
no variation being necessary on account of differences in 
classification, as in the case of merchandise conveyed by 
goods trains at tonnage rates, according to the Railway and 
Canal Traffic Act and schedules included in the Confirmation 
Orders Acts subsequent thereto. 

It is easy, therefore, to see that provided terminal charges 
be agreed upon there should be no difficulty in arranging 
through workings and bookings of small parcels, say, up to 
100 Ibs. weight each, on mileage basis. 

The terminal charges should be based on the supposition 
of an amount sufficient to meet the working expenses of a 
depót, including collecting or delivery services, clerical and 
other labour charges, management, &c., calculated on the 
volume ot traffic that may reasonably be expected from the 
development of a parcels service, as a whole. It may be 
said that terminal charges are not allowed to tramways and 
light railways, according to their schedules of rates; this is 
quite agreed, but the charges for carriage allowed by the 
schedules are sufficient to allow of а reduction therefrom for 
terminal purposes, although not actually mentioned, and 
would not be quoted to the public any more than in the cage 
of railway parcels rates, terminal charges being a matter 
of arrangement between the carriers for services performed 
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beyond that of actual conveyance, and a payment over and 
above the mileage proportion for such work. 

It would, of course, be necessary in many instances to 
tranship parcels en route, possibly more than once; but 
again falling back on the railway system, no extra allowance 
would be made over the mileage proportion due to any par- 
ticular section being a separate undertaking for the services 
rendered, unless by special arrangement with all concerned, 
as in the case of parcels possibly having to be conveyed 
across a town, or some distance from one system to another 
not forming a through route, thereby entailing extra labour 
and expense over and above that necessary for handling 
traffic on a continuous through route. 

The question of through working of heavy merchandise is 


one of much importance, as, quite independent of traffic 


passing by railway, there exists in all districts a considerable 
and ever-increasing road traffic; provided a cheaper 
and more expeditious service by tramway was introduced, 
traders in general would not, I think, be slow to take 
advantage of it, and thus the necessary facilities for through 
working could not for long be withheld by any authority or 
undertaking, for without doubt, such traffic, properly con- 
trolled, would prove of no inconvenience in town or country, 
but would be & source of profit to the tramways, be they 
owned by corporations, local authorities, or companies, ав 
well ав а convenience to the ordinary traffic during the day- 
time, to the extent to which it removed other traffic off the 
streets. ` 

The terminal charges in respect to heavy merchandise at 
depóte, sidings, &c., are not во easily disposed of as in the 
case of small parcels, owing to the various classes and 
descriptions of goods, the accommodation and facilities for 
handling necessary to the proper working of the same; 
however, with these settled satisfactorily, there would be no 
difficulty in arranging through workings on mileage divisions 
of net receipts after deducting the terminal charges and special 
allowances that. might be agreed upon in certain circum- 
stances similar to thoge obtaining on railways. 


EARTH CONNECTIONS. 
Br W. MOON. 


Ir is very generally supposed that a damp situation and a 
porous soil are the only necessary conditions required for a 
earth connection. This, however, is not the case; much 
epends upon the nature of the soil in which the earth plate 
is sunk, 

While sands and gravels seem to conduct principally by 
the moisture or damp clay in the interstices, clays would 
appear to have a true conductivity, as some of them give a 
lower resistance than that of the water with which they are 
moistened. The conductivity of certain rocks would also 
seem to depend not only upon the water they contain, but 
also upon the nature of the rocks themselves. 

The resistance of fresh waters obtained from various 
sources does not vary ag much as might be expected. Some 
freshly collected rain water measured 12,000" per ob. centim., 
but a number of samples of water from streams, rivers, and 
wells did not depart much from a mean resistance of 2,400" 
per cb. centimetre. The Thames water at London Bridge 
gave 2,180", and sea water 330“ per cb. centimetre. 

The presence of lime in water reduces its resistance. A 
saturated solution of lime water measured 750° per cb. 
centimetre. 

The boiling of water does not appreciably affect its resist- 
ance. The resistance of water, however varies with the 
temperature. Thus water at 60° F. having a resistance of 
2,400", fell to 1,400" at 150° F. 

Pure clay has the lowest resistance of any natural soil. 


A sample of London blue clay gave 870“ per cc., and a 


sample of London red clay 950°-per cc. Other clays con- 
taining sand gave twice, or more than twice, this resistance. 


The amount of moisture in clays does not much affect 
their resistance. Thus a sample of clay and sand when in a 


plastic condition measured 1,900“ per cc., and when dried 


quite hard it measured 1,850" per cc. 

The high conductivity of clays seems to be due to the 
smallness of the particles of which they are composed. А 
similar effect is noticed with sands. Thus silver sand 


measured 6,400" per.cc., but ordinary river sand 19,000" per 


cc. Ordinary whiting gave 1,900" per cc. 

The long-continued action of the current lowers the 
resistance of soils, and rest raises it. 

Thus, with a current of гіу ma. per cm?, the following 


results were obtained :— 
d Resistance per Resistance per 
с.с. when о.о. after 
current first current on & 
week. 


put on. eek 

3 Ohms. Ohms. 

Yellow clay ... 2,600 2,100 

Soft blue clay ... n je 2,500 2,350 

Clay and gravel РА sa . 4,500 4,050 

Clay, sand and gravel 23,500 19,50) 

Sand and gravel ex PP . 10,800 8,400 

Sand and gravel from near the sea ... 6,800 5,000 

White clay i» me Ж 3,600 1,900 
Blue clay and gravel ... 7,500 — 
Peat Pis ©“ sis 4,500 — 


In their natural state in the earth all rocks are probably 
saturated with water except at their surfaces, and the most 
satisfactory manner to measure their resistances is after they 
have been soaked in water for some time. While a short 
soaking of a day is sufficient for some of the softer sand- 
stones, some of the more closely-grained limestones only 
become saturated throughout their mass of several centimetres 
after being soaked in water for several weeks. 

Before measuring the resistance of rocks it is necessary to 
wipe their surfaces dry. Connection can then be made by 
spreading a thin layer of clay on two opposite surfaces, and 
pressing sheets of tinfoil firmly on the clay. | 


Resistance 
per cubio 
centimetre. 
Ohms. 
Green sandstone 8,000 
White я 8,750 
Grey » 10,000 
i , 28,600 
Red - 16,000 
. Blue i 29,000 
Yellow  ,, 16,000 
York stone ... 85 58,000 
Aberdeen granite ... 45,000 
Guernsey granite ... 850,000 
late ... ad us 132,000 
Asphalte rock 170,000 
Limestone... T 690,000 
Phosphate of lime, black 47,000 
H „ white 1,000,000 
6,000 to 2,400 
Portland cement average 1,509 
Conorete ius 238000 
Artificial paving 42,000 
Hard briok Aus 2,340 


^ 


The resistance of some of the more porous of rocks is not 
much greater than that of the mixed gravels and clays, and 
such rocks must play a considerable part in the conduction 
of electric currents in the earth. | 

As there is an increase of temperature with increase of 
depth, the low lying rocks would conduct better than those 
of & similar nature near the surface. 

The presence of minerals in rocks greatly reduces their 


resistance. A sample of copper ore measured 260” per CC., 
and it is quite conceivable that an electrical test might be 
used with advantage to determine the proportion of metal in 
& sample of ore. - 

To ensure accuracy of measurement of the resistance of 
soils and liquids that give an opposing E.M.F., it is 
necessary that the fall of E.M.F. over the measured resist- 
ance should be great compared with the opposing E.M.F., so 
that while high resistance rocks can be measured in thin slabs, 
the softer rocks and clays are better measured by taking 
the resistance between opposite faces of cubes, and good con- 
ducting liquids should be measured in long tubes. 

The effect of the opposing E.M.F. may be eliminated 
from the measurements by taking a double balance. If the 
resistance e of the soil is measured by the bridge, as in 
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fig. 1, and the connections are momentarily changed to fig. 2, 
and r is adjusted until the balance is maintained, then— 


R R; 
R ＋ R 
Mu ана ено d) 
E + 1; 
R + R 
l R 
* 4 2 
і i 
oe — 6 — е = C в) (2) 
KR, 
— + 71 
R + R 
E 7 
e @) 
Ri T r ＋ 71 


filling the value of e in (3) in equation (2), then from (1) 
and (2), 


| R R 
Heg eec 8 
w = R R Ry (4) 


R TT ＋ 71 
which becomes approximately 
w = R № == : 
Ri T 7 


when the battery resistance is low and n, is great. 

The specific resistance of different soils being known, the 
resistance of ап earth connection can be calculated. Two 
different conditions may be assumed : first, the resistance 


| Fra. 2. 


with a plate sunk in an infinite bed of uniform conductivity ; 
and secondly, the resistance with the plate sunk in a shallow 
bed underlaid by a non-conducting stratum of rock. 

If the earth plate were a hemisphere sunk with its flat 
end flush with the surface of an infinite conducting bed of 
specific resistance s, the resistance of the earth connection 


would be 
8 / © dr 
2r 4 т? 


— 8 1 

2 2 (5) 
where л is the radius of the sphere. 
And, if the earth plate were a cylinder of length / and radius 
+, sunk perpendicularly in a shallow bed of depth J, under- 


laid by a non-conducting stratum of rock, the resistance would 
be— 


Sop Б (6) 


But a8 no rocks are absolute non-conductors, the resistance 
with a rectangular plate sunk in the earth would be between 
(5) and (6), say— 


2m pn , (7) 


where n is something between 2 and 1, and would be the 
nearer to 2, as the conducting layer of soil was deeper, and 
to 1 as it was more shallow. | 

From (5) and (7) it will be seen that the resistance under 
the most favourable conditions of an earth plate 2} ft. square 
would be about $ of an ohm for a plate sunk in the sea, 
3 ohms for pure clays, 10 to 15 ohms for mixtures of gravels 
and clays, and as high as 40 ohms for some mixtures of 
sands and gravels or of porous rocke. | 

The least resistance of an earth connection that I have yet 
measured, is 7 ohms, and the mean resistance of a large 
number of measurements was between 15 and 20 ohms. 

In sinking an earth plate, it is necessary to put it suffi- 
ciently deep to ensure its being surrounded the whole year 
with soil saturated with moisture. It should be sunk in a 
hollow, and, if possible, beside a constantly running stream, 
with the top of the plate below the level of the bed of the 
stream. If sunk near drains, the plate should be placed 
beneath the level of the drain. 

It should be sunk near gas and water pipes, and, where 
possible, be connected to them. Of course, a connection to 
a gas or water pipe is sufficient where such pipe is not likely 
to be cut for repairs. The resistance of an earth connection 
made to a water pipe may be but a fraction of an ohm. 

Formulas (5) and (7) show that even under the most 


. favourable conditions the resistance of an earth connection 


is inversely proportional to the dimensions of the plate, and 
that in many cases it would be but little decreased by using 
a larger plate. A number of small plates, sunk some distance 
apart, is in any case a more efficient earth connection than 
one large one; and this is the more so, if the conducting 
layer of soil is shallow. 

In filling in the hole in which an earth plate is sunk, the 
earth should be well rammed, for it is found that the resist» 


. ance decreases for some time after the plate is sunk, owing to 


the sinking down of the soil. 

Whenever the resistance of a telegraphic line terminated 
by two earth connections is measured, it is always found that 
the apparent resistance of the circuit varies with the appli- 
cation of the testing current, and generally the measure- 
ments with the positive and negative currente are different. 
These results are due to the E.M.F. that is always present 
at the earth connections. 

This E.M.F. is the resultant of several forces, each of 
which is greater or less according to various circumstances. 
The testing current itself generates an opposing E.M.F., 
which is greater in proportion to the density of the current 
at the surface of the plate, and is affected by the dampness 
and nature of the surrounding soil. There is also present a 
steady E.M.F. due to the chemical action of the soil upon 
the plate, to the effecta of the currents from other circuits 
flowing to earth by the same or by neighbouring earth con- 
nections, and to the terrestial E.M.F. which resulta in the 
so-called earth currents. 

The resultant E. M. F. from all these sources has the effect 
of making the apparent resistance as usually measured of 
greater value than it really is. 

The effect of a st-ady E.M.F. at the earth connection can 
best be studied upon a telegraph circuit, and the value of 
such E.M.F. can be measured with fair accuracy. The effect 
of the opposing E.M.F. due to the action of the testing cur- 
rent can, however, be best studied in the laboratory. 

The steady E.M.F. is recognised by the apparent different 
resistances of the circuit with the positive and negative 
testing currents to line, while the opposing E.M.F. due to 
the action of the testing current itself is recognised by the 
increase of the resistance with the continued application of 
the current. 

The presence of the steady E.M.F. at the earth connec- 
tions introduces an error into the measurement of the resist- 
ance of the circuit, when the measurement is made in the 
usual way with the Wheatstone bridge. I shall proceed to 
show the value of this error, and under what arrangement 
of the bridge the error may be made as small as possible, 


(To be concluded.) 


Ashton-under-Lyne Lighting.— The T.C. has fixed 


the price of energy for street lighting at 2d. per unit, and for 
the tres at 3d. per unit. 
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TRANS-ATLANTIC ENGINEERING SCHOOLS 
AND ENGINEERING. 


THE discussion on Dr. Walmsley’s paper on the above 
subject was a somewhat lengthy one, but it can hardly be 
said to have carried us much forrader.” For one thing, 
the professorial element had it practically all their own way, 
the practical element—or, at any rate, the manufacturers 
not deigning to comment on the paper, which obviously 
aims at a solution of the vexed question of the best method 
of obtaining that high standard in the matter of works 


staff which is indispensable under modern commercial . 


competitive conditions. 

Whether we are to attribute this seeming apathy to their 
being satisfied with the product * born and bred" in their 
own works, as suggested by Dr. R. T. Glazebrook, or to & 
preference for a human machine" easily controllable from 
one master mind, is not quite clear. It is evident, however, 
that the absence of the commercial engineer prevents any 
definite conclusion being arrived at. 

The professors as & body did not agree with the im- 
pression conveyed by the paper—-viz., that we were behind 
our American confrères in the matter of “finished product 
turned out from the colleges. For instance, Prof. Arm- 
strong had returned from his American tour with the 
Mosley Commission well satisfied with English work, and 
did not think we had so much leeway to make up; Prof. 
Unwin, commenting on this general bearing of the paper, 
thought it was perhaps somewhat exaggerated; Prof. 
Cormack considered that we were ahead of the Americans in 
the use we made of our laboratories ; Mr. H. Erat Harrison 
thought Dr. Walmsley had represented us as badly as 
possible ; Dr. Fleming considered that the provinces, with 
their colleges and universities, would be able to more than 
hold their own. | 

In contrast to this array of satisfied ones must be men- 
tioned Dr. Glazebrook and Prof. R. H. Smith, who both 
expressed а general agreement with the opinions of the 
author, and Mr. Lineham, who thought that England waa 
being out-distanced by Ameiica in educational matters. 

On the давао of the lavish expenditure on American 
colleges and apparatus, there appeared to bea general opinion 
that this was not necessary in Britain, Prof. Armstrong 
even insinuating that there was something to be made out 
of fine college buildings in America. That it is desirable to 
expend at a greater rate than at present, was not denied; 
but a very elaborate laboratory, on the scale of the American 
laboratories, was not considered an unqualified blessing, it 
might, in fact, according to Dr. Glazebrook, become a 
* museum." | 

Dr. Walmsley appeared to agree with this view of the 
necessary expenditure, but reminded his hearers that in 
comparing American and British requirements, the British 
Empire and not the British Isles would have to be con- 
sidered—from which one might infer that our self-governing 
colonies and Indian Empire had neglected educational work, 
an inference which we believe to be erroneous, 

On the question of the relative merits of English and 
American studente, as turned out by their respective colleges, 
Prof. Armstrong, distinguishing between the education of 
the world and of the school, was of opinion that, judged from 
the former standpoint, Americans were superior ; they were, 
however, overtutored, so much so that he didn't know how 
they escaped with any individuality. He further added that 


he thought there was some dissatisfaction with the turned-. 


out product among American employers. 

Prof. W. C. Unwin doubted the possibility of judging the 
quality of an (American) examination from the syllabus, 
and thought we wanted a more critical examination of the 
whole course of the American student. He suggested the 
advisability of adding a fourth year’s specialised course on to 
our three years’ courses. 

Mr. A. P. Trotter considered that a thorough training in 
physical principles should be given, then the application of 
those principles to practice would come naturally in due сопгве, 
He did not consider that the technical details of a man's 
trade could come under college education. 

The very close connection which should exist between the 
teaching staff and the employer was emphasised by many 
speakers, and it was suggested that it only needed more 


active interest on the part of the employer to overcome much 
of the present difficulty. If our memory does not deceive us, 
it is rather more than 20 years since, under the lead of 
certain prominent textile employers, one of the first English 
technical colleges was opened in & northern manufacturing 
town. Since its inception these employers have always 
assisted with money and plant, in providing for the proper 
equipment of the college, and, what is far more to the point, 
have sought after those, students who were properly qualified 
in their respective industries. This may appear to be an 
exception to the rule, but judging from the numerous 
technical colleges and schools spread broadcast over Great 
Britain, nearly all of which (whether municipal or other- 
wise) originated in and are actively supervised by those 
interested in local industry, we should hardly like to suggest 
that it was. | 

It does not appear to be sufficiently recognised that the 
scientific aspect of engineering is entirely subordinated to 
commercial requirements, the satisfactory blending of the 
two being only acquired after a certain period in the em- 
ployer's works, and obviously until that time has elapsed he 
can hardly be expected to assess the true value of his ' 
assistante. 

We were glad to see that the college workshop was 
rightly summéd up as a means of enabling the student to 
enter the works not quite а novice. | 

Dr. Fleming and other speakers criticised the accuracy of 
the figures given for English engineering studenta ; the latter 
pointing out that London possessed 12 Institutions equipped 
with engineering laboratories and attended by 12 to 18 
hundred mechanical and electrical studente, or including 
evening studente, the number is over 6,000. Dr. Fleming 
also considered that there was & lack of organisation in the 
teaching staff as a whole, and pointed out that any scheme 
which took the engineering departments away from existing 
Institutions would be likely to involve them in financial 
difficulties, | 

It was only natural with such &subject under discussion that 
extremes should meet, and this was well illustrated by two 
speakers who suggested, the one that rather than wring our 
hands for millions of money we should found self-supporting 
institutions and replace indiscriminate endowments by 
scholarships to capable students; and the other that there 
should be expenditure without stint, and that scholarships 
were not really a gain, as scholarship students were apt to 
think that they had already achieved success, ! 


THE INTRODUCTION OF THE PREMIUM 
SYSTEM INTO ADMIRALTY WORKSHOPS. 


Тик Admiralty Authorities, who were among the first to introduce 
the eight-hours’ day, have now gone a step further in introducing 
the premium system of payment. As bas been already pointed out, 
whilst the premium system is а modified form of piece-work, 
it does not seem to be so objectionable from the workman's point 
of view as the plain piece-work system. Some American manu- 
facturers consider that it is not such а good system as the ordinary 
piece-rate system, in that the inducement to work faster is least 
when such inducement is most required. It has, however, the 
advantage that the inducements are not sufficient to encourage 
scamping, ав by no 5 can a man on the system proposed 
earn double his ordinary rate, whereas on piece-work this can be 
done, sometimes at the expense of good work. The system to be 
introduced by the Admiralty on March 14th is, briefly, as follows:— 

A certain time is allowed for a piece of work. If the workman 
satisfactorily completes the work in less than the stipulated time he 
becomes entitled to a premium varying in amount with the time 
saved. If, however, he does not finish in the time stipulated he 
still earns his full day money. There are, no doubt, some of the 
old-fashioned type of workmen who will purposely not finish the 
work iu less than the stipulated time, but this feeling will soon 
wear down owing to the natural covetousness of human nature. A 
man will not stand by seeing another earn over £2 a week, without 
over exerting himself, whilst he himself is drawing his regular 
36s. The premium will be calculated as follows: 

The value of а premium hour” will be considered to be one- 
forty-eigthth of the workman's weekly wages, and the amount of 
premium earned on a job will bear approximately the same relation 
to the ordinary wages due for the time taken to complete it, as the 
time saved bears to the time allowed. 

To give an example :—Suppose a man is given 48 hours to do a 
job and does it in 36 hours, he saves one-fourth or 25 per cent. of 
the time allowed, and accordingly he will be credited with 25 per 
cent, of the time taken to do the job, which is nine premium hours; 
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so that a mechanic in receipt of 36s. per week, and whose “ premium 
hour rate” would therefore be 9d., would receive 9 x 9d. = 68. 9d. 
premium for this job in addition to bis ordinary wages for the 
period worked. 

Similarly, а skilled labourer in receipt of 24s. per week, and 
whose premium hour rate would therefore be 6d., would in the 
example quoted above receive 9d. x 6d. = 4s. 6d. premium. The 
time tsken will be recorded to the nearest quarter of an hour. 


In calculating the premium, the time taken will include all the 


working hours from the time of commencement of the job up to 
the time of commencing the next job. Overtime, and night and 
day shifts will be paid for at overtime rates as at present, but will 
only count as ordinary hours in the calulation of the premium.“ 

Lost time, or absenoe without leave, will count in the time taken. 
Absence with leave will not be included in the time taken. 

If a man’s work when finished does not pass inspection, he will 
receive no’ premium for that job, unless he can make good the work 
in the time allowed, in which case he will receive tbe premium 
on avy saving of time still remaining. There are, of course, other 


restrictions as to the non-payment of premium on articles that turn . 


out to be defective, and no allowance will be made in the time 
taken for stoppages cccasioned by breaking of straps, stopping of 
driving machinery, or any other cause, nor will apprentices be at 
present employed on premtum work. ! 
It is to be hoped that the introduction of the premium system 
will lead to workmen tsking an increased interest in their work, 
‘and we shall look forward to an account of the working of the 
system with interest. 


—ũ— . — 


OUR LEGAL QUERY COLUMN. 


„ 

[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ge., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which M may express. } 


" ELECTRICIAN " writes :—" What is the position and risk toa person 
in having a private telephone overhead wire in the Borough of 
—— Corporation? We are at present baving the electric trame 
installed in this borough, and I have some 20 to 30 private tele- 
phone wires crossing overhead in various districts where the electric 
cars are worked on the overhead system. One of my cuatomers has 
been informed that, should a telephone wire break, he would be 
held responsible for any damage. | 

“ I should like to know whether there is any risk to run in the 
wires being left intact; or if the wires were taken down and recon- 
structed with special wire, or removed altogether, is there not com- 
pensation due from the said Corporation ? I have also several tele- 
phone wires to carry out, but am at present prevented from execut- 
ing this work owing to the unsatisfactory results of the above 
information.” i - 

„% „ Electrician's" customer appears to have made an accurate 
statement when be said that the owner of a telephone wire may 
be held responsible for the damage caused if the wire should break. 
Ina case which was decided some years ago by a County Court 
Judge, a telephone.wire which was broken owing to the weight of 
the snow which had fallen upon it, caused a short circuit from the 
trolley wire of the tramway system, with the result that a horse 
was killed by electric shock. An action being brought against the 
tramway company, the County Court Judge held that inasmuch as 
the telephone company had committed a trespass by allowing their 
wire to fall on the tramway wire, the tram company could not be 
held liable, and he consequently gave judgment for the defendants. 
This would seem to be sound law, and the principle would doubtless 
be acted upon at the present day. 

It is important to observe, however, that under the Board of 
Trade regulations which are now in force, а tramway company is 
bound to place guard wires over all naked conductors which are 
transmitting current at high pressure. These regulations are strin- 
gently enforced, and there does not appear to be any reported 
instance of ап accident happening where such guards have been 
placed in position and properly maintained. In these circumstances, 
it ie conceived that it would be quite safe for Electrician " to erect 
the wires iu question. He is recommended, however, to obtain & 
copy of the Board of Trade regulations with regard to overbead 
wires, and also to ascertain whether the local authority in his dis- 
trict is likely to raise any objection to his wires crossing the streets. 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled Sree for this journal by W. P. Тномрвон & Co., Electrical Patent 
1 


Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,918. “Improvements in automatic circuit-breaking safety appliances for 
use in trolley-wire systems for electric traction.“ J. CaRTER, G. HALL. and 
A. Parsons. February th. 

4,925. ‘* Improvements in electric bell pushes.” J. 8. Ross. February 29th. 


4,927. “ Life saving appliance or lifeguard for electric tramcars and railway 
cars.” R.GREXNHALOM and W. А, Baunes. February 29th, 


4,987. “ Improvements in arc lampe." J. D. F. ANDREWs and Тнк Mant- 
FACTURING ELECTRIC Co., Lro. February 29th. 

4.948. Improvements іп and relating to electric controllers for use with 
cranes, winches, transporters and similar or other machinery.” TRE CLEVELAND 
BRIDGE AND ENGINEERING Co., Ltp., and C. W. HL. February 29th. 

4,953. "Improvements relating to apparatus for automatically interrupting 
electric current." AKTIEBOLAGET SVENSKA ELEKTRISKA URFABRIKEN. (Date 
applied for under Patents Act, 1901, March 8rd, 1909, being date of application 
in Sweden.) February 29th. (Complete.) 

5,027. "Improvements in the synchronisation of clocks by means of etheric 
electro-magnetic or electric waves." T. H. WII AUS. March lst. 

5,054. ‘Improvements in electrical switches known as tumbler switches.” 
G. BPERRYN and W. CassELL. March Ist. 

5,064. ''Improvemente relating to the electrical and automatic working of 
signals, oints and crossing-gates on railways.” D.M.Dasoo. March ist. 

5.08 4. Improvements relating to electrically-p Ned vehicles working on 
the overhead trolley system." E. C. McCracxgn. March lst. - 

6,097. “Improvements in electric meters." Е. P. Cox. (Date applied for 
under Patents Act, 1901, March 2nd, 1908, being date of application in United 
States.) March 1st. (Complete.) | 

5,098. *'Improvements in electric lamps." O. P. STEINMETZ. Date applied 
for under Patents Act, 1501, March 6th, 1908, being date of application in United 
States.) March lst. (Complete.) ` 

5,101. An improved method of inoreasing the discharge energy of electrical 
vibration systems.” W. Р. Тномрвом. (Gesellschaft für drahtlose Telegraphie 
m. b. H., Germany.) March 1st. (Complete.) 

5,105, “Ап improved method of receivin 
electrolytic cells." W. P. THoxPsoN, (Ge 
m. b. H., Germany.) March lst. (Complete.) S 

6,118. "Improvements in or relating to electrical radiators. H. J. DowsiNG, 
March 1st. 

5,146. “Improvements in dynamos and electric motors with a view to 
preventing or lessening sparking at tbe brushes.” W. ARMISTEAD. 

arch 2nd, 

5,164. “Improvements in electric aro lamps.“ Сномртом & Co., LTD., and 
A. J. Hopeson. March 2nd. 


5,178, “Improved process and apparatus for the production of metals of the 


electrica] vibrations utilising 
aft fir drahtlose Telegraphie 


alkali group by electrolysis," E. A. Авнсвоғт. March 2nd. 
0,191. ''Improvements in electric and other lamps. J. A. STEVENS. 
March 4nd. 


193. “А device for collecting qasos wbich are driven or given cff electrical 
furnaces.” W. MeCauLAV. March 2nd. 


5,218. "Improvements in and relating to a 
electrical into mechanioal energy.“ W. А 
MAscorp. March 2nd. 

5,214. “Improvements in and Fen te apparatus for the conversion of 
electrical into mechanical energy.” ‚ GEIPEL and F. M. T. Lance. 
March 2nd. | 3 

5,227. “Improvements in supports and 
EP railways.“ Н. L. DouLToN and С. 
plete. 


5,261. "Improvements in electric plug connectors.” J. Н. TUCKER. 
March 8rd ' 


tus for conversion о! 
L, e M. T. LANGE and G. W. 


ards for oonduotor rails ot 
. Morris. March 8rd. (Com- 


5,259. Improvements in and relating to electric traction systems." H. F. 
PARSHALL, arch 8rd. 


5,289. “Apparatus for disinfecting telephone instruments.“ 
and J. Goop. March 3rd. 


5,294. ‘Improvements in or relating to electric alarms." 
March 8rd. (бо 


R. REDPATH 


J. KigwEnT, 


mplete.) 

5,297. “Improvements relating to electric acoumulators or secondary 
batteries." M. I. P. ELECTRICAL ByxDIcarx, LTD. and A. BLACKMAK. 
March 3rd. 

5,298. * Hoprovcmedse in fuse boxes for eleotricity supply mains." J. L. 
Davis, March 8rd. l 

5,307. “Improvements in or relating to fuse boxes," E. Rosents and P. 
Соор. March 8rd. (Complete.) : 

5,463. “А cli 


with бш апа а combined book of reference and writing 
slate for general office use, but more particularly for use on telephones and the 
like instruments. Mns. C. PLowwxax, March bth, | 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and a$ Liverpool, price, post 
free, 9d. (in stamps). | 


1902. 


Arc Lawrs. J. Brockie. 20,199. September 16th. 
ExLectric RatLway SiGgNaLs, C. P. Bass, T. B. West. 20,990, 
ELECTRIC SWITCHES, L. Burbank. 20,828. September 17th. 


CONSTRUCTION OF WIRE USED FOR THE TRANSMISSION OF ELECTRICAL ENERGY, 
T. Hopkinson. 20,810. September 18th. 

TrsiriNG INSTRUMENT FOR ELECTRICAL INCANDESCENT LAMPS. 
20,426. September 19th, 

ELECTRIC Cak TROLLEYS. J. W. Knowles. 20,488. September 19th, ` 


Means FOR OPERATING RAIL AND CONDUCTOR POINTS FROM THE VEHICLE ох 
ELECTRIC AND OTHER TRAMWaYs. C. G. Goord. 20,502. September 19th. 


ELECTRO-MAGNETS, T. G. Waterman. 20,555. September 90th. 


SIGNALLING APPARATUS FOR ELECTRIC Raitways. R. J. Bheehy. 
September 25th. ; 

PorLEs oR ELECTRODES OF ELECTROLYTIC APPARATUS AND THE LIKE, G. J. Atkins. 

21,021. September 26th. 

ELECTRIC ACCUMULATOR PLATES. M. A. Adam. (Communicated.) 21,201. 


Ілонтіхо MINERS’ AND OTHER Lamps BY ELECTRICITY. W. Patterson and C. 
Darrah, jun. 21,213. “September 80th, 


EvecrricaL Switcues. C. Н. Offord and T. H. Marsh, 21,229, Septem- 
ber 80th. 


TELEGRAPHIC APPARATUS FOR ENGINES ON SHIPBOARD. J. C. Kay and J. G. Kay. 
21,801. September 30th. 


SECRET ELECTRICAL INTERRUPTER. E. Zay. 21,267. September 80th. 


ELECTRICALLY ACTUATED AND CONTROLLED CLock. J. A. Carruthers. 21,471. 
October 2nd. 


TROLLEY HEADS ғов ELECTRIC Tramcars, W. H. Cook, T. Cook and W. E. 
Partington. 21,488. October rd. 


ELECTRIC CORD GRIP LAMPHOLDER AND SHADE CARRIER. A. М. C. Ioannide and 
C. Hesford. 21,604. October 4th. 


TELEPHONE APPARATUS. G. Houbigant. 21,784. October 6th. 


ALTERNATING CURRENT Motors. L. Schuler and Ferranti, Ltd. 
ber 8th. 

INSULATORS USED FOR ELECTRICALLY DIVIDING INTO BECTIONS TROLLEY WIRES АЗ 
USED ON ELECTRIC RaiLWars. H. Brecknell, E. M. Munro and H. I. Rogers. 
22,023. October iuth, 


ОҮЕЕНЕАР TROLLEY Tracks, W. J. Sumner. 92,188, October J]th, 


eptem er 16th. 


А. McCaudlish. 


20,887. 


21,913, Octo- 
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. TRAMWAY FINANCE. 


THE position of many of the electrical tramway under- 


takings in the United Kingdom cannot be regarded 


with much satisfaction. The margin of returns over 
expenses is too small to permit of reasonable dividends 
being paid. It is probably true that as regards share- 
holders, dividends have to be paid on amounts of 
capital very largely in excess of the cash expenditure 
on the undertaking. The excess of nominal capital 
represente the initial expenses connected with promotion, 
or with those payments to which promoters consider them- 
selves entitled, in return for the work done up to the 
time when the shareholders have been induced to take the 
burden off the shoulders of the promoters. 

The question of sinking fand is ever a vexed one. 
Where an undertaking is capitalised simply on its 
net cost, as in the case of a privately-owned factory 
put up by а man who knows his business, the sinking 
fund is probably placed at, say, 5 or 10 per cent. on 
such cost. By sinking fund is meant to be included 


depreciation. The amount of such fund should be such- 


that when the plant represented has sunk to scrap value, 
the fund will be equal to the initial cost, and capital 
wil tbe to hand to make a fresh start. In the case 
of a tramway undertaking costing £100,000, but 
capitalised at £200,000, the setting aside of sufficient 
to give back the latter sum to the shareholders may be 
difficult. To give back the actual cost, however, might be 
managed. If all the tramways in the country were to be 
examined in this light, it would probably be found that 
they could be made to pay all standing charges, and to 


. return a fair profit, whereas on their present watered capital 


this cannot be done. 


The costs of tramway undertakings are very great. | 


Repairs are heavy; they do not become lighter, but, as 
machinery becomes older, they tend to increase. Tramcar 


machinery has toa large extent taken its form from American 
models. The adaptation of unalloyed American methods 


to English practice has not been altogether successful. 

From an inspection of a few lines at work, it would appear 
that success can only be anticipated where the traffic is such as 
to require frequent service. A thin service cunnot hope to pay, 
because the interest charges on the track are spread over too 
small a number of passenger miles. Mere summer holiday 
routes algo will not do well, because their earning period is 
limited to a few weeks only, and daring those few weeks a 
single track caunot possible carry the traffic which offers. 
The electric tramcar is the vehicle for heavy constant 
traffic. On light traffic its permanent way costs and ite 
station costs are much too large. 

The older lines in the couptry have now been at work 
something like four years, and repairs aud maintenance 
are becoming heavy. Officials are beginning to find that 
the working results of the first year or two must not be 
taken as a eample for future guidance. They are 
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finding that the methods of construction have made for 
extensive maintenance, and that early methods founded on 
what was made to do in America, are bad in principle and 
worse in practice. What can be worse, for example, than the 
working pinion on the motor shaft! Is it good practice to 
place these pinions so that all the wear of a motor 
shaft is put upon one bush bearing? Ав the 
bearing wears, the shaft is thrown to an angle ont of 
parallel with the main axle, and obviously the pinion must 
wear all at one end. Many other obviously weak pointe 
erop up, and there are some engineers who demand a careful 
reconsideration of the whole design of cars and car 
machinery, for it is unlikely that real success can be 
attained unless the maintenance charges are kept down to 
a reasonable figure. How little has been done to set aside 
funds to meet the inevitable, when the undertaking is taken 
over at the “ еп value! | | 


— . —— 


siamese In another column we publish an article 
Municipal Telephone on Municipal Telephony dealing with 
33 a series of articles recently published in 
the Electrical Engineer. Our contemporary shows such 
ecant knowledge of the subject that it would be waste of words 
for us to reply in detail to the many erroneous assumptions 
in which it indulges, as it would also be to resent seriously 
the numerous charges of bad faith against this paper—a 
style of controversy happily unusual in the technical press. 
But in the concluding article of the series the Zlectrical 
Engineer alleges that those interesting themselves in muni- 
cipal telephony are not receiving fair play, and on that point 
we have a word or two to say. Presumably any body of 
men who have their mistakes brought nome to them, and 
their attempts to conceal them exposed, will complain to 
their sympathisers that they are not receiving fair play. 
What are the facts regarding municipal telephony ? For 
years those interesting themselves in municipal telephony " 
have preached to the municipalities that they could operate 
telephone systems at such figures of cost that a rate for 
service of about £5 would yield a gross revenue of 25 to 
30 per cent. on the capital invested. At the Glasgow Tele- 
phone Inquiry of 1897, Mr. A. R. Bennett put in an esti- 
mate for a Glasgow Municipal Exchange," in which the 
capital expenditure was to be £97,833 88. 8d., and the gross 
revenue £27,550, equivalent to a gross revenue of over 
28 per cent. on the capital. All criticisms on this estimate 
were waived aside. Was it not backed by tenders from 
responsible firms, and had not the Corporation received 
numerous applications for the service? A few years later 
the Glasgow Corporation proceeded to build a telephone 
system under Mr. Bennett's guidance, and though the end 
of capital expenditure is by no means in sight, as £50,000 
more is urgently demanded, there is now invested in 
that system over £318,000, earning а gross revenue of 
about £50,000. The gross income, then, is less than 
16 per cent. on the capital, instead of the 28 per cent. 
shown in the estimate. If a gross inoome of 28 per cent. 


was estimated to be required, and only 15 to 16 per cent. is 


actually received, what results ?—А variety of manœuvres 
in order to show а &uccess on paper, for municipal trading 
must show such а success. 

We fail to see that there is any lack of fair play in exposing 
these errors. Mr. Bennett’s estimates of what municipal tele- 
phony could accomplish were agreed with, so far as we are 
aware, by no other telephone expert. The results have proved 
Mr. Bennett wrong. So much the worse for Mr. Bennett. 
But in what way is fair play violated by showing that the 
tangible results prove that estimates always held to be 
unreliable by the majority of expert opinion really were 
unreiable ? There is, it seems to us, another aspect of this 
form of municipal trading in which fair play may properly 
be considered wanting. Ifa municipality sells a service at 
less: than cost price in competition with private enterprise, 
that certainly cannot be considered fair play. There is 
practically no limit to the amount of public money which a 
Corporation like that of Glasgow can pour into a scheme, 
whether profitable or uaprofitable. But private capital 


necessarily governed by commercial laws. "There is practi- 
cally no limit to the influence that a powerful trading 
concern like the Glasgow Town Council can bring to bear 
on private citizens in pushing a scheme in which ite pride 
is embarked. Here again private enterprise is at a dis- 
advantage. Under these circumstances, it is greatly to the 
credit of private enterprise, in our humble opinion, that in 
the telephone competition in Glasgow, the National Tele- 
phone Co. has a long lead over the Corporation, is giving 
the better service, and is increasing its hold on public 
favour, in spite of the competition of the Corporation. 


Ассовріхс to Dr. Merz, in the Electro- 
therapeutist, there are two methods of 
applying radium in the treatment of 
disease, the choice depending largely on the nature of the 
disease to be treated, and on its anatomical location. In 
one method, 10 milligrammes of radium bromide of about 
500,000 radio-activity is enclosed in a metal case, the 
bottom of which is a disc of lead from уу to } in. thick, and 
the top a disc of aluminium 1 in. thick. The outside of 
the case is screwed for the attachment of a flexible wire 
holder, by means of which the case can be inserted in the 
throat, the nostrils and other cavities. It is well to begin 
with exposures of a minute or two minutes, and gradually 
prolong the time of exposure, when it is discovered that no 
injurious burning effects are produced on the tissues. It 
must not be forgotten that these effects may not appear till 
about two weeks after the exposure. It has bee 


The Medical 
Application 
of Radium. 


n recom- 
mended by some that radium of 7,000 activity in larger 
quantities, say, 30 to 50 milligrammes, should be used to 
reduce the danger of burning. The method which Dr. 
Merz prefers is the use of radio-active solutions. He has 
found by experiment that a saline solution is the best. In 
the preparation of this solution, & tube containing 10 milli- 
grammes of radium is suspended in the centre of a pint 
bottle of salt water (6 gr. to the ounce), and allowed 
to remain there for 48 hours to 72 hours "The tube 
is kept floating on the surface of the solution. The 
radio-active solution thus produced is to be taken in 
teaspoonfuls, three times & day. Tbe solution has been 
used in gastro-intestinal inflammation with excellent 
resulte. Compresses wet with the solution, when applied 
over extensive surfaces, give immediate relief in the case of 
malignant disease, and have a marked antiseptic effect. 


THE paper read by Mr. Moroom at 
Birminghem last month, of which we 
publish an abstract in this issue, together 
with the extremely practical discussion, affords clear evidence 
of the importance attached to minute accuracy of measure- 
ment in modern engine works. Even the indicator, the 
time-honoured guide and friend of the steam engineer, is 
subjected to adverse criticism on the score of the thickness 
of the line traced by the pencil or style, which might con- 
ceivably lead to the rejection of а steam engine as falling 
short of the guaranteed efficiency. Splitting hairs, there- 
fore, is no longer to be regarded as a useless occupation. 

The importance—we might almost say the neceasity—of 
at least a moderate degree of superheat was well shown both 
in the paper and in the discussion, The peculiar property of 
superheated steam in the reduction of leakage was strongly 
emphasised ; this applies not only to the valves and pistons 
of the engines, but also to the jointe in the steam pipes 
themselves. 

One remark of Mr. Morcom's deserves more than passing 
notice namely, his reference to the mass of information 
and experimental data lying buried, we fear in many cases 
for ever, in the records of the testing departuients of large 
engineering works. It is too much to hope that such collec- 
tions will ever become accessible to outside investigators, 
and too often, through lack of time or inclination on the 
part of their possessors, they are allowed to pass into 
oblivion unused. If any system whereby they might be 
more fully utilised could be devised, there is no doubt that 
immense benefit would be derived therefrom by the engineer- 
ing profession in general. 


The Accuracy of 
Modern 
Measurements. 


* 
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THE LABORATOIRE CENTRAL 
D'ELECTRICITÉ AT PARIS. 


Bv ALBERT CAMPBELL, В.А. 


THE laboratories of Paris are of great interest, not only to 
scientific men but also to practical electrical engineers. 
Quite recently I visited à number of these laboratories, and 
I look back with the greatest pleasure to the kind and 
hospitable reception I had in all of them. I think some of 
the readers of this journal will be interested in a short 
description of some of the things I saw in the “ Laboratoire 
Central," the main public laboratory for electrical testing 


work; I shall dwell mainly on points which struck me as 


novel. 

The laboratory was founded in 1888 by the Société 
Internationale des Electriciens, and np to the present. about 
£20,000 has been expended on ii the necessary funds 
coming from the profits of the Electrical Exhibition of 1881, 
aided by subscriptions from the leading electrical firms of 
France. The object of the founders was to afford the manu- 
facturers and the public an independent tribunal for the 
testing of all kinds of electrical apparatus. The laboratory 
is under the control of & committee which at present includes 
a large number of the most eminent scientists and electrical 
experts of Paris. It is directed by M. Janet, ably supported 
by MM. Laporte, Durand and David. Although not directly 


supported by the State, it has official recognition, and is fre- 


quently made use of by State departments. 

To commence with the sources of electrical energy, the 
laboratory has an available supply of alternating current 
(42 cycles per second) from the public mains in addition to a 
private installation of steam engine, gas engine, and five 
batteries of accumulators of various kinds. The general 
switchboard is of white marble and is arranged, as is desir- 
able in all laboratories, on the rectangular co-ordinate " 
plan with vertical and horizontal bars, so that any sink of 
energy may be connected to any source. For making these 
connections contact pieces much more elaborate than the 
usual screw plugs are used. Fig. 1 gives an idea of these. 


Fia. 2. 


The connecting piece, а, is made of springy copper well 
laminated, as some switches are. It is removable from the 
board and carries а spindle, e, with а special quick screw 
arrangement. To make connection between b and с, с is 
placed in position upon them ; then a very slight turning of 
the knob 4 is all that is necessary to bring the brush ends 
of a down against b and c with a good rubbing contact. 
There are projections on b and c to prevent a slipping round 
out of position. "The section of copper used is large, and 
I was informed that this form of contact gives excellent 
results with very large currents. 


The testing work is carried on in a series of rooms, erch 
of which is specially fitted out for a particular division of the 
work. In the room for the calibration of direct-curient 
instruments, currents from 5 to 3,500 amperes (by ths) 
can be quickly obtained from large cella. The system of 
regulation is very simple and effective, consisting of a set of 
40 resistances graduated in suitable steps. There is a knife 
switch in series with each, and, by means of these switches, 
resistances can be put in parallel to give any current required. 


The steps are so well chosen that the current can be set with 


ease and rapidity, and the parallel system allows each 
resistance to be always worked at its maximum current- 
carrying efficiency. | 
In one of the alternating-current rooms are a series of 
wattmeters and Kelvin balances. As I have on more than 
one occasion (Phil. Mag., September, 1896, and Journal 
Electrical Engineers, April, 1901), advocated the use of 
transformers for the accurate measurement of large 
alternating currente, I was pleased to find that after careful 
and thorough investigation (Iliovici and Janet Bulletin Soc. 
Int. Elect., February, 1903), the method has been ‘adopted 
in the Laboratoire Central. Small iron-ring transformers 


Pia. 3. 


are used, and, within the limits required, the results are 
found trustworthy. In the high-resistance department there 
is a 1,000-volt battery of small accumulators for insulation 
tests. For tests of dielectric strength there are four large 
5-KW. transformers, each giving 15,000 volts. These are 
immersed in separate tanks of vaseline, and by connecting 
their secondaries in series 60,000 volts is obtained. A 
Kelvin attracted-disc voltmeter is used to measure the high 
voltage, but as this sparks across at 33,000 volts, the higher 
voltages have to be measured by assuming the ratio of 
transformation to be constant. 

In the iron-testing room two points struck me ; the first 
was that the rings used in the ballistic method were of 
unugually large size, being 30 cm. in diameter and some 
9 sq. cm. in cross section. By using very thick “ flexible,” 
the labour of winding is much reduced, but, of course, larger 
magnetising currents have to be dealt with. The second 
point of interest was the ballistic galvanometer (by Car- 
pentier), which was correspondingly massive, having u 
moving coil of huge dimensions, about 15 cm. x 8 cm. | 
(6 in. x 8 in). The galvanometer is amply sensitive for its 
purpose, and the large size of the moving coil makes it 
possible to have a very long period of swing—a great 
advantage in ballistic work. In the low resistance room the 
standard у ohm is obtained by putting ten 1-ohm coils in 
parallel, a convenient mounting for this being Carpentier’s. 

In the photometric department much careful work has 
been done. Although the Carcel is still in evidence as the 
legal standard, the working standards have for many years 
been properly aged glow lamps (of ordinary size). In order 
that these standards may be easily changed and set in the 
right position on the photometer bench, the mounting shown 
in fig. 2 is used. 

The terminals of the lamp consist of two stiff wires, one 
of which is axial; these wires stand in mercury pools sunk 
in the widened wooden top of the supporting pillar at one 
end of the photometer bench. The mercury pools serve to 
carry the current to the lamp, and give contacts of negligible 
resistance, As the outer pool is an annular channel, the 
lamp can be turned about the vertical axis. In order to be 
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able to replace the lamp always in the same position, a 
horizontal scale is mounted on the wall behind the photo- 
ineter, and а note is taken of the position of one of the most 
distinctive bright or dark streaks in the light cast by the 
lamp. Of each batch of lamps sent for test, one is always 
retained by the laboratory, and preserved for future 
reference. 

In another room are very complete arrangements for 
testing arc lamps and carbons. For obtaining the curve of 
distribution of illumination in a vertical plane, the arc a 
(fig. 3) is placed at the ceutre of a large vertical circle 


(about 6 ft. in diameter), and on this circle slide two mirrors, 


B and c, geared together in such a way that A B and ac (on 
opposite sides of the arc) are always equally inclined to the 
vertical, a D. The mirrors are set so that the light from 
both falls on the photometer screen. Thus, as the resultant 
illumination always comes from the two opposite sides of the 
arc, the usual troubles due to the rotation of the arc are 
ingeniously avoided (or at least much reduced). In the 
same room is a Blondel lumeumeter by which the mean 
spherical candle-power of an arc can be conveniently deter- 
mined. | 


In conclusion, I may remark that there is no doubt that 


the Laboratoire Central has efficiently fulfilled the purposes 
for which it was founded; and the public are appreciating 
more and more the importance of careful testing work, for 
the work of the laboratory shows steady growth, the annual 
number of tests having increased from 73 in 1888, to 952 in 
1899. _ 


MUNICIPAL TELEPHONY. 


* Ir an engineer estimates for certain work, and in the end 
the work is of a different character, is the original estimate 
to be held to hold for the altered work which was never 
under consideration?” This gem of English composition 
occurs in the Electrical Engineer for February 26th, 1904, 
page 340, and may appropriately form the text for a few 
remarks on municipal telephone estimates and municipal 
telephone results. In the course of a series of four articles, 
concluded in its issue for March 18th, the Electrical Engineer, 
dealing with * Municipal Telephones," does us the honour to 
criticise some articles published in the REVIEW in October, 
1903. Those interested in telephony will derive some 
amusement from the late issues of the Electrical Engineer, 
for, frankly, we can congratulate our contemporary neither 
on the lucidity of its style nor on its grasp of the subject. 
A large part of its somewhat belated criticisms of our articles 
of last year is marred by the violent invective seemingly 
inseparable from pro-municipal contributions to the technical 
ress, and much of the rest is obscure in meaning from a 
lack of knowledge of the subject and an incoberency of 
expreasion which at times become simply exasperating. 

We will pass over the amenities reflecting on our 
experience and good faith—suffice it to say that the 
Electrical Engineer contributors, in the graceful language 
not unfamiliar to those who have followed the municipal 
telephone question, accuse us of being both ignorant 
and dishonest. It is wel known that everyone who 
does not believe in the current brand of municipal telephony 
is ignorant and dishonest. That is another of the cardinal 
principles on which municipal telephony rests, and it, is not 
worth while to bandy words on the point. At this date we 
need hardly waste space in defending, or re-writing, our 
articles of last October. They were based on the official 
. accounts and statistics (published by the Corporation of 
Glasgow), and the figures were accurate throughout. They 
showed that the actual capital cost of the Glasgow Corpora- 
tion telephone system had largely exceeded the estimated 
cost, and that the original estimates, on which the whole 
municipal telephone ugitation was based, had been completely 
falsified by the results. Our contemporary says that we err 
ip making the statement that the cardinal principles on 
which municipal telephony rests are that the average capital 
cost of a working subacriber’s line in a modern telephone system 


is about £20, and that an average annual rate of about £5 
is sufficient to pay . . . . all charges incident to the conduct 
of & city telephone exchange system." Our contemporary 
politely says that this statement is absolutely untrue, that a 
person is being attacked, not a principle. A little further 
on it says that “the only question & municipality troubles 
about is whether it can do the work more cheaply than a 
private adventurer.” 

This last remark, not very elegantly expressed, as the slur 
on private enterprise comes ill from a technical journal which 
lives by private enterprise, seema to bear out our contention. 
We were not discussing municipal trading in general, but 
municipal telephony, and municipal telephony does rest on 
the theory that £20 (or less) capital cost per subscriber's 
line, and £5 (or thereabouts) average annual revenne per 
subscriber's line were the figures on which municipalities 
could safely rely in establishing a telephone service in large 
cities. If the estimates had been, say, £30 for average 
capital cost and £7 108. for average revenue, it is safe to say 
that, as these figures are во little below general practice, the 
municipalities would never have been tempted into the tele- 
phone business, Therefore it is not stretching the use of 
words unduly to say that the cardinal principles on which 
municipal telephony resta are that large cities in Britain can 
be telephoned at an average capital cost of £20 per sub- 
scriber’s line, and that the system will pay all expenses at an 
average revenue of £5 per subecriber's line. 

Since the Electrical Engineer so bluntly accuses us both of 
ignorance and of bad faith, we will elucidate the matter a 
little further. For the past nine or ten years the public has 
been assured by Mr. A. R. Bennett that large cities can be 
telephoned at a capital cost ranging from £15 to £20 per 
subecriber’s line. In the earlier days of his agitation for 
municipal telephony, Mr. Bennett put the cost for cities such 
as Edinburgh at £15 а line, and for large cities, such as 
Glasgow and Manchester, at '£16 a line. In none of his 
estimates, although the figure has gradually gone up, has it 
exceeded £20 a line. All of these estimates mention speci- 
fically a subscriber's line, not an instrument or ** station," 
as the unit of cost. Our contemporary accuses us of wilfully 
confusing the issue as to the distinction between lines and 
instruments. Asa matter of fact, our articles of October 
last cleared up the confusion between lines and instruments 
which had been created by the municipal telephonists using 
the term instrument as synonymous with line. All Mr. 
Bennett's municipal telephone estimates were for so many sub- 
scribers’ lines, In the actual systems a large proportion of 
the lines have two or more instruments attached to them. 
Mr. Bennett and his friends now argue that the average 
capital cost per instrument is the figure which should be set 
against the estimated capital cost per line. In other words, 
if a subscriber has two instrumenta on his line, one in his 
outer office and one in his private room, he is to count as 
two subscribers, although one of his instruments costs only 
£2 108. plus a few shillings for wiring and switch. 

The explanation put forward in support of counting each 
instrument as a line is so absurd that it is surprising that 
any technical journal should priat it. It is as follows :— 
* When an extension instrument is placed in a room in the 
same building, the instrument which was estimated for is 
used, во is the lightning guard and the internal wiring. 
The line in the cable estimated for another instrument is 
still in the cable and free to be used—so surely that spare 
line remains an asset. The department have actually in- 
curred the expense of а complete line, although only the 
instrumental portion of it has been put to immediate 
use; the remainder, according to the most exact idea of 
accountancy, must go to credit in the spare line ledger." 

As а matter of fact, the installing of ап extension instru- 
ment on any subscriber’s line has no bearing whatever on 
any other line being spare or not spare. To argue that the 
addition to an existing subscriber's equipment of an instru- 
ment which can be bought round the corner for 50&, and 
wired up in a few hours, necessitates the entry in a spare 
line record of some totally distinct line which has notbing 
to do with the case, is an insult to the readers' intelligence. 
If, in municipal telephone systems, the supply of instru- 
ments were strictly limited to а number equal to the number 
of lines in the system, this remarkable explanation of the 
relation between extension instruments and spare lines might 
hold water. But as telephone instruments are a commodity 
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purchasable in any anantity, the argument is simply silly. 
If the editor of the Electrical Engineer had carried bis own 
example a little further, he might have seen the absurdity of 
it. . Suppose the line which becomes spare because an instru- 
ment is added to some existing subscriber’s line, is taken up by 
a new subscriber. What does the exact accountant do Шеп? 
Does he count the three instruments as three lines or as two 
lines? Does some other line automatically become spare to 
provide an instrument for the line previously made spare by 
the first subscriber taking the instrument originally estimated 
for the second line? We hesitate to think of the complica- 
tions that would ensue if the second subscriber also wanted 
an extension station! Would still another line have to go 
into the spare line ledger to set free the instrument, and 
would there then be four lines? The poor clerk in charge of 
that spare line ledger at Glasgow must wish he had never 
been born. ! à 
Tbe real focus of our comparison of the actual resulta of 
the Glasgow Corporation system, with tbe estimates on 
which that system was founded, is that the capital embarked 
per £ sterling of revenue is much higher than Mr. Bennett's 
estimates prophesied. Mr. Bennett and his friends now say 
that the work done is much greater than the work estimated 


for, and consequently the original estimate cannot be held 


to hold.” But this defence is a virtual admission of the 
soundness of the original criticisms of Mr. Bennett's 
estimates. Mr. Bennett has always drawn for the muni- 
cipalities a rosy picture of almost the whole of his plant 
being in use, and earning full revenue at once. The cost 
was to be always £19 or £20 per working subscriber's line, 
no matter what the size of the system, or what the rate of 
growth. Mr. Bennett left out of consideration a number of 
factors which have an important bearing on the practical 
condact of the telepbone business, and laughed derisively at 
all objections urged by practical men. It was pointed out 
that Mr. Bennett’s estimate of the number of working sub- 
scribers’ lines to be expected from a given amount of plant 
was far in excess of the actual results in large telephone 
systems. Mr. Bennett scouted practical experience, and 
clung to his optimistic estimates. 

Now, once more, how do the actual results compare with 
the estimates. In 1897, Mr. Bennett said that a municipal 
telephone system for Glasgow would cost, in round figures, 
£98,000, and bring in £27,550 in gross revenue. In 
January, 1904, Mr. Bennett has spent £318,000, and 
has subscribers giving at the most a gross revenue of 
£50,000. In the estimate the gross revenue was to be 28 
per cent. on the capital; in real life it is less than 16 per 
cent. This is stripping the question of all arguments as to 
whether an instrament is a line, or whether spares can all be 
used or not, and putting it in plain terms which can be 
understood by the plain business man. If the estimate had 
been any real guide to the results to be achieved by municipal 
telephony in Glasgow, the present investment of £318,000 
would produce a gross income of nearly £90,000 instead 
of the £50,000 it does produce—a trifling difference of 
nearly £40,000 a year. 

Mr. Bennett’s defence is that more work has been done 
than his original estimates called for, that work has been 
executed in excess of the immediate requirements, so that the 
original estimate is gone. At the same time that this view 
is put forward, the Glasgow Corporation, presumably on Mr. 
Bennett's advice, seeks to borrow £50,000 more capital for 
the telephone system, so that new subscribers may be “ wired 
on without delay." From this it seems that in Glasgow 
` telephone circles it is now recognised that work must con- 
tinue to be executed in excess of the immediate requirements, 
and that a margin of spare plant must be maintained. This 
is a feature of telephone work which must be reckoned with 
in calculating capital cost, and Mr. Bennett’s omission to 
reckon with it adequately in advance is partly responsible 
for the wide difference between his estimates for the Glasgow 
telephone system and the actual results. It is idle to say 
that the work executed is more than had been contem- 
plated. That Mr. Bennett's estimates contemplated во little 
. work for so many subscribers was precisely the point wherein 
they were most mistaken. If those estimates had really 
represented the approximate cost of telephoning Glasgow, the 
present Glasgow system of about 9,000 lines and 2,000 
extension instruments would have cost under £200,000, 
instead of over £800,000. 


THE NATIONAL PHYSICAL LABORATORY. 


THE annual inspection of the National Physical Laboratory 
at Bushey House by the General Board took place on the 
18th inst. The laboratory, since ite establishment in 1902, 
has carried out а considerable amount of test and research 
work which has been of great value to the engineering, 
physical, and chemical industriea, and is capable of doing а 
great deal more, but like most scientific institutions, in this 
country, it suffers from lack of funds. 

The receipts for the year 1903 amount to £10,200 4s. 3d., 
while the expenditure has been £106 10s. 3d. in excess of 
this amount. There has been an increase in the income for 
test work, but this has been more than counterbalanced by 
the additional expenditure, arising mainly from additions to 
the staff and to the working expenses. The period for which 
the Government grant of £4,000 was originally made, ends in 
September, 1904, but the period has been extended to April, 
1905, by the Treasury, who have under consideration a new 
scheme drawn up by the Executive Committee for the future 
work and organisation of the laboratory. Since the labora- 
tory was started, similar institutions have been installed in 
France and America. In Paris the new buildings of the 
Laboratoire d’Essais have cost £27,000, while £20,000 has 
been kpent on equipment, the grant for the first year's 
income being £5,500. In Washineton the buildings of the 
Standards Bureau аге to cost £70,000, the equipment 
£45,000, and the annual grant is now £19,000. Evidently 
other conntries appreciate better than we do the importance 
of applying the latest discoveries of science to industry. 

One of the most interesting pieces of apparatus in the 
laboratory was the tide-predicting machine belonging to the 
Indian Government. This machine, designed by Lord 


Kelvin, and Mr. Roberts, of the Nautical Almanac Office, 


has already been used for 20 years for the prediction of the 
Indian tides, and has now been transferred to the care of 
the National Physical Laboratory. The machine, which is 
the property of the Indian Government, underwent thorough , 
repair during the early part of the year. Thirty curves 
have been run off on the machine, and the work of measur- 
ing these to obtain heights and times of high and low water 
is proceeding. The machine combines a number of simple 
harmonic motions representing the different elements of the 
tide, by the ingenions device of a single wire passing over 
friction pulleys on the reciprocating slides. 

An apparatus has been erected for ascertaining the 
amount and distribution of pressure on plane surfaces 
exposed to a. uniform current of air. The results of these 
experiments, which have been described in a paper read by 
Dr. Stanton at the meeting of the Institution of Civil 
Engineers оп December 22nd last, will be of great value to 
engineers engaged in the design of structures exposed to 
wind pressure, It has been discovered that the pressure on a 
large structure can be deduced from experiments on a small 
model exactly similar in shape, but no general rule can be 
laid down for calculating the pressures on structures of 
different shapes Ап apparatus on a larger scale is being 
constructed to ascertain the effect of wind pressure on 
models of structures of considerable size. А tower 50 ft. 
high has been erected, and a lever arrangement has been 
designed by which the surfaces to be compared can be 
adjusted to various distances from the fulcrum till the 
preesures balance, 

An apparatus has been erected in the main engineering 
laboratory for determining the constants of steam; the first 
of these undertaken being the specific heat of superheated 
steam. The steam is heated up to about 300? C. by a 
resistance heated by an electric current, the temperature of 
the steam being taken by thermometers at the points where 
it enters and leaves the superheater. The present apparatus 
is capable of giving & maximum flow of 40 lbs, of steam 
per hour, and а larger apparatus is being constructed. 

In the electro-technical department, arrangements are 
being made for dealing with heavy currents both alternating 
and direct, as well as high voltages. A 5-Kw. motor- 
alternator, presented by Messrs. Siemens Bros., haz been put 
down and tested. Single-phase, two-phase and three-phase 
currente can be obtained from this machine at frequencies 
varying from 20 to 120 alternations per.second. A large 
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number of electric meters of the best standard type have also 
been added to the equipment. 

In the physica department an elaborate series of tests on 
the mercnry standard resistance have been carried out, the 
resulta of tbe observations showing that the international 
ohm is known within “001 per cent. Wire standards of 
resistance standard cells, and a ‘Jones and Ayrton’s ampere 
balance have been constructed and tested. 

. Considerable additions have been made to the photometer 
room. Messrs. The Robertson Electric Lamps, Ltd., of 
Hammersmith, have undertaken to make and present 
to the laboratory, a set of large bulb secondary 
standards with voltages ranging from 100 to 250 
volts, and candle-powers from 8 to 100. Amongst 
the apparatus in this room, is a photometer bench 
(Reichsanstalt pattern) by Messrs. Schmidt and Heensch ; a 
Harcourt 10-c.P. pentane lamp ; а Trotter bar photometer ; 
a Crompton potentiometer ; a Kelvin electrostatic volt- 
. meter and Ayrton & Mather reflecting galvanometers. An 
apparatus has been made for automatically regulating the 
voltage of lamps on life test. Tests have been made on the 
Harcourt pentane lamp, with the view of determining the 
variation of its light intensity with bsrometric pressure, as 
well as with humidity and carbon dioxide in the air. 
For experiments on optical glass the following apparatus 
has been provided :—4A  Pulfrich refractometer, for the 
measurement of refractive indices and of dispersion, with a 
heating apparatus for determining the refractive indices of 
liquids at temperatures ranging to about 75" C.; a König- 
Martens spectro-photometer. for absorption measurements. 
The department is now prepared to undertake the deter- 
mination of the optical constants of glass and other 
substances. Experiments are also in progress relative to 
the use of mercury lamps for optical purposes, especially in 
connection with the specification of glass for the information 
of optical instrument makere. 

The observatory department still continues to perform a 
large amount of useful work ; its most extensive business, 
judging by numbers, is the testing of clinical thermometers, 
telescopes and watcbes. The magnetic observatory is to be 
* removed to Eskdale Muir, Dumfries-shire, in order to avoid 
the disturbances caused by the extension of electrical in- 
stallations. Daily measurements are made at the observatory 
of the potential of the air by a water-dropping apparatus. 
An Elster & Geitel dissipator, to test for free positive and 
negative ions in the atmosphere has also been set up, but 
few observations have been made owing to the pressure of 
other work. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
i unti the following week. 


Small Gas Engines v. Electric Motors. 


In his reply, the author of the above article, whilst taking 
exception to some of my figures, neglecta some of the main 
points Р desired to draw attention to. 

The autbor objects to my taking 88:8 cb. ft. of gas to 
run the 14 B. H.P. engine without load, as he considers this 
excessive. I agree with him, but the figure was obtained 
from his article which gave an efficiency of 76 per cent. for 
the engine, and bringing this to indicated horse-power gives 
the consumption as above. 

The other examples the author favours us with, this week, 
are, to my mind, equally unreliable, taking the case of the 
engine running on no load, for 27-7 cb. ft. per hour. If 
this is a tube ignition engine, the Bunsen will burn 8 cb. ft. 
of this, and I don't think he can run the 9}-в.н.р. engine 
on the remainder. 

Are we to understand that the 1:884. per B. H. P.-hour is 
for gas alone in the case of the 33-B.H.P. engine, and includes 
everything ? With regard to my query as to what public 
authority would supply current to a 10-B. H. P. motor for a 
quarterly consumption of 680 units at l'5d. per unit, the 
author is silent. On referring to the conditions of electric 
current supply of the Bradford Corporation, I find no motor 
must be installed for any overload ; therefore to equal a 
14-B. H. P. gas engine will require а 14-B.H.P. motor, and the 
minimum consumption of current for this, if supplied at 14d. 


per unit, is 175 units per rated or brake H.P. per quarter, во 
the total consumption would be 175 x 14 = 2,450 unite at 
a cost of £15 168. 3d., a very different figure from the 
author's. 

Does the writer of the article seriously state that а 
6-B. II. P. motor can be delivered and fixed, with starting 
switch, cut-outs, and wiring for £27 ? If во, all I can say 
is where ? ! 

Mr. Wylde gives an interesting comparison which I should 
like to analyse. The consumption of current for eleven 
weeks is given as 7,074 unite, which equals per week, say, 
643 units, this with a motor of 92 per cent. mechanical 
efficiency should give us 793 в.н.р.-һойгв, 

Then if we neglect the extra work done by the gas engine, 
* due to the erection of another building" and more shaft- 
ing, and taking tbe weekly gas bill as being equal to 15,000 
cb. ft., viz., £1 13a, 9d. at 28. 3d. per 1,000—15,000 cb. 
ft., and dividing this by the ».H.P.-hours of the motor, we 
get further interesting figures for an engine much under- 
loaded which has since improved." 17700 = 18-9, вау 
19 cb. ft. per ».H.r.-hour, which I think could not be 
substantiated, and is too good to ke true. 


H. Mensforth. 
London, March 15th, 1904. 


The Sterilization of Water by Ozone. 


In reply to the inquiry of your correspondent “ E. T. W.,“ 
in your issue of last week, may I draw his attention to 
articles on the above subject, published in the ELECTRICAL 
REVIEW, July 29th, 1898, and the Engineer, November 20th, 
1903. These two articles give practically all the informa- 
tion that is at present available, relatiug to the production 
aud utilization of ** ozone." 

John B. C. Kershaw. 

Waterloo, Liverpool, 

March 19th, 1904. 


Municipal Appointments. 
No donbt many of your readers will agree that the extract 


given by your correspondent, ** A. J. B.," under the above 


heading, and taken from Mr. Blake's articles in the Business 
World, is very nice as a poetical effusion, but scarcely 
applicable in the cases under discussion. То quote 
„A. J. B's" letter, “the possession of these qualities is the 
best pall а young man can have," &c. The trouble all 
arises from the fact that no qualities, or rather qualifica- 
tions, are taken into consideration in the. making of muni- 
cipal appointments, except'close acquaintance witb, or a 
similar claim upon, those in authority. 

In successive issues of recent date, two of your cor- 
respondents, signing themselves Candidate" and “ Ex- 
Applicant" respectively, gave their experiences regarding 
the futility of anyone applying for a municipal appointment 
(however suitable he may be for the vacant position) unless 
he happens to have “ friends at court," thus possessing the 


most useful quality possible, and one which “А. J. B." 


forgot to mention in his quotation. 

Previous to reading A. J. B.’s” letter, I had no inten- 
tion of giving my own opinion on the Farcical Comedy 
entitled Municipal Appointments, but I think I can instance 
an even more palpable case of a “ put-up job than those 
mentioned by the above two correspondenta. 

Quite recently, а City Council in the West Riding of 
Yorkshire which, rightly or wrongly, prides itself upon its 
municipal enterprise, advertised for an assistant electrical 
engineer. 

Over 100 applicants applied for the post, only to find the 
affair terminate in the usual fiasco. No half-dozen or ғо 
applicants were invited to appear before the committee (as 
would surely be the case if the advertisement were genuine), 
but, as a matter of fact, the man for the place was already 
* gpotted," being none other than the chief engineer's late 
assistant at his previous station. 

The absurd side of this little bit of trickery presents 
itself to anyone acquainted with the following facts :—In 
apite of the Standing Orders of the Council, the Electricity 
Committee had appointed their official’s own familiar 
friend,” advertised the post as vacant, and employed and 
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paid the appointed one’s salary before obtaining the consent 
of the Council to seek assistance at all. 

This is another example of how the butchers, grocers, 
cotton-spinners, &c., who comprise our Electricity Com- 
mittees make their municipal appointments, compelling théir 
fellow-towngmen to pay for the advancement of favourites 
instead of technical ability. Surely something could be 
done to stop this dishonest practice of inserting advertise- 
ments regarding a presumed vacancy, already filled up, thus 
wasting not only the ratepayers’ money, but time and energy 
on the part of applicants who are, no doubt, more than 
sufficiently competent for the post (very often more во than 
the appointed favourite), but who do not possess the requisite 
amount of * backing пр” influence of those in authority. I 
could quote other instances of a similar character to the 


above, but“ 'nuff said." ; 
Disgusted. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


AT the sitting on March 17th, evidence was given by Mr. R. W. 
Psnxs, M. P., formerly solicitor to the Metropolitan Railway Co., and 
now chairman of the Metropolitan District Railway. Witness 
described the many negotiations he, as solicitor for the Metropolitan 
Railway Co., carried out for extensions and amalgamations, to carry 
out the policy of Sir Edward Watkin to give communication 
through London from the North to Continental ports. He put ina 
table showing the mileage of the District Railway in ite different 
branches, including the last piece constructed from Ealing to South 
Harrow, which was worked electrically апа cost £51,000 per mile. 
He pointed out that the Inner Circle had fsiled in its object, 
inasmuch as the natural flow of traffic was from east to west His 
company were trying to reduce their trains on the Inner Circle 
and to give increased facilities on the suburban lines.  Pro- 
ceeding to deal with the existing statutory and other arrange- 
ments which the District Co. һай with different companies, 
witaess said they bad tried to get the London and North- 
Western Railway Со. to to the running of the 
District Co.'s electric trains from Earl's Court round to Willesden, 
but the L. & N.W. Railway Co. did not agree to this. The result 
would be that at Earl's Court the steam engines would have to be 
detached, and the North-Western trains hauled round to the 
Mansion House by electric motors. He felt that the inconvenience 
would be so manifest that it would not last. Continuing, witness 
dealt with the policy of the District Co, in extending its railways 
in the east and west. The Whitechapel and Bow Railway had 
proved a great advantage, and tbey had put on an enormous service 
of workmen's trains The Acton Junction Railway was constructed 
to connect their lines with the systems of tbe Midland and the 
London and North-Western. Explaining the objects of the powers 
obtained in the Metropolitan District Railway Act, 1897, de said 
tbat that Bill was for the construction of а deep-level railway from 
Earl's Court to the Mansion Housa, It was proposed to be a two- 
minute service. Witness dealt with the financial transactions of the 
District Co. He said tbat in 1900 that company secured a site in 
Chelsea for ite own purposes, as it had not anticipated being con- 
nected in any way with the tube line. The District Co. got into 
conflict with the Metropolitan Co. on the question of the system to 
be adopted, and the arbitrator appointed by the Board of Trade 
bad decided in favour of the District Co. The power house had 
been constructed on a much larger scale than was at first anticipated. 
It had been financed by а number of American friends who were 
struck with the possibility of development. The power house was 
not yet quite completed, but he believed that the machinery was 
in course of being put in. The whole of the work in con- 
nection with the power house had cost 13 millions, and 
its output would be 60,000 kw. Current would be supplied to 
a large number of tube railways, and also to the Whitechapel 
line. In reply to a further question, he said that the furthest point 
to which current would be transmitted waa some 16 or 17 miles. 
Tne District Co. had Parliamentary security for a continuous supply, 
With regard to the question of interchange between the Great 
Northern, Piccadilly and Brompton and the District, he said that 
the carriages of the latter railway would come up to the surface at 
a point some 300 yards to the west of West Kensington station, for 
cleaniog and repairs. Under the new system, it would be possible 
to get from Hammersmith to King's Cross in 30 minutes, from 
Charing Cross to Euston in 10 minutes, from Charing Cross to the 
Midland in 15 minutes, from Charing Cross to Hiebgate in 
19 minutes, and from Charing Cross to Hampstead Heath in 19 
` minutes. By the Baker Street and Waterloo Railway it would 
be possible to get from Charing Cross to the Elephant and Castle in 


8 minutes, and from Charing Cross to Baker Street in 10 minutes. 


Paddington would take 3 minutes longer. The distance from 
Hammersmith to Bow would be covered in 39 minutes. 

On Friday Mr. PERES continued his evidence, and said the cost of 
the Whitechapel ard Bow Railway, which was a shallow railway 
running under the Mile End Road, worked out at £643,701 per 
mile. It had been suggested that shallow tramways should be 
constructed ander the Strand, Fleet Street and Ludgate Hill, but 
in such streets there would be a great deal of compensation to 
pay to frontagery, many of whom bad cellars running under the 
strevts. 
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By Mr. Свв: He could not see that the cost of a ahallow tramway 

would be much less. The walls and the roof of the tunnel would 
be just as costly in the case of a tramway asarailway. The lighter 
rails would be a little less costly, but more stations would be re- 
quired for a tramway. Не doubted whether the Board of Trade 
would allow tramways to run in a tunnel in the dark without auto- 
matic signalling. Witness dealt at considerable length with the 
question of fares, and said the District Railway was in favour of a 
uniform fare for all classes with no favouritism to working-men. 
They were running a great number of workmen’s trains, and it was 
getting a litt'e embarrassing. They were prepared to have a 
uniform fare of 2d., and he considered the working-man was well 
able to afford that, for they could afford to have six or seven glasses 
of beer a day. He considered that it was most inexpedient that 
the L.O.C. should become the railway and transit authority for 
London and the suburbs, for the Council would be competitors 
with them, and the constitution of tbe Council was not such as 
fitted it to be charged with the duty. He did not see how it was 
possible to give the L.C.C. jurisdiction over the rates, &., for it 
would put the Council in the position to ruin any particular rail- 
way, with a view to acquiring it themselves. | | 
Continuing, WrrNESS ssid the Underground Electric Railways 
Co. was their fipancing company, but that company had no inferest 
whatever in any of the manufacturing work. ey looked for their 
profite, to the apprecation of the District Co.’s stocks, and their sole 
object was to get everything at bed rock prices. For instance, the 
Brush Co. was doing a great deal of work, but no one connected 
with the Underground Electric Railways Co. had any interest in that 
company. Everything was put out to tender, and no favouritism 
was given to anyone. They objected to the talk of the County 
Council as to the mysteries of their finance. He was in favour of a 
tribunal of three devoting its whole time to the subject, before 
which everything affecting the trafüc of London should come for 
consideration and report. Such a tribunal could not oust the juris- 
diction of Parliament, but their report would have to go before a 
Joint Committee of both Houses. The tribunal would have to be 
appointed by the Government or the Crown. The jurisdiction of 
such a tribunal sbould certainly at first be restricted to the London 
area. With a view to increase the efficiency of London Railways 
and enable them to provide suburban services, witness submitted 
the following points for consideration :— 

1. A serious attempt should ‘be made by the directors of the Metropolitan 
and the District Cos. to amalgamate those two undertakings. 

3. Either upon the amalgamated undertakings or upon the separate under- 
takings there should be a uniform rate imposed for all classes, some special 
provision being made for such passengers who desired for an extra charge to 


travel in a separate car. І 

3. Raiiway companies should have power to run upon main thorouchfares 
сагв propelied by electricity or other power ав feeders for their main lines along 
routes beneath or over which it wasinexpedient to construct railweys, and that 
power should be given to the railway companies to subscribe to tramcar under- 


takings. ` | | 

4. That the present prohibition upon railway companies acquiring and 
holding land should be removed so that the railway companies might be 
encouraged to construct suburban lines by looking, to some extent, for their 
remuneration to the increment which would take place from the value of the 


lands by the construction of the railways. | 
5. That the railway companies should be exempt from local taxation along 


routes where new competition has been set up by the local authorities running 
at а public cost competitive tramcar or railway undertakings. 

Bv Earl Cawpor: The estimated cost of the District Deep Level 
Railway to be electrically worked from Earl's Court to Mansion 
House was £347,000 per mile ; that would be 4$ ft. below the existing 
rail level of the District Railway. If it was a success it was capable 
of very considerable extension under the District Railway. He 
would like to see a broad circular road constructed all round 
London which would couple up the towns, and on which electric 
tramcars migbt run. 

By Sir G. T. BABTLEY: They rau 18 trains per hour-on the Dis- 
trict Co., but when the line was electrified they would run 38 per 
hour. The Board of Trade had approved of their signalling 
arrangements. 

Mr. CHaBLES T. IIRR RS was the next witness. He had no 
doubt that some tribunal should beformed. The custom of depend- 
ing on а Parliamentary Committee to decide properly all questions 
of а Bill was asking too much of the Committee. He considered 
Committees were most unfortunate, and he felt а great sympathy 
for them. Very often they were not familiar with many of the 
details subaitted to them. He knew an engineer, who was a 
clear-headed man, and who had given him, in bis office, very clear 
details of a scheme, yet he had seen that man completely turned 
upside down by a clever counsel. Afterwards the engineer had 
admitted that he had been made to say things he had no intention 
of saying. 

болыл WrrNESS said that in his opinion there should be а 
tribunal of not more than five members, each to be paid a salary, 
ano give his whole time to the work of considering such things as 
new railways, streets, ёс. None of the members should be a lawyer 
or an engineer, but the 'tribupal sbould be able to employ engineer. 
ing and legal advice. To have such a tribunal to report on a Bill 
before that Bill went to Parliament would be very advantageous. 

The Committee then adjourned. | 
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PARLIAMENTARY. 


Torquay Tramways (DOLTER ӨОВЕАСЕ CONTACT). 


Tuis Bill came before Mr. Russell Rea's Select Committee of the 


House of Commons recently. | 
The Hon. J. D. FrrzaEBaALp, for the promoters, said tbat it was 


a Bill which sought power for the construction of electric tramways 
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in the borough of Torquay. Torquay had both a winter and 54 
summer season, aud during both was largely frequented by visitors. 
The proposed tramways would start from the barbour and one line 
would go to а place called St. Mary's Church. The other line 
would come down from St. Mary's Church, through the centro of 
the town to the harbour. The promoters of the Bill were the 
Dolter Electric Tramway Co., whose system of traction was new to 
this country but һай been tried with great success abroad. The 
system was & variation of what was known as the surface contact 
system, and had the advantage of getting rid of the overhead wires 
and poles. Counsel handed in diagrams showing the , working 
of the system. Continuing, he said that the Dolter system had 
been in use for two or three years on the Bois ,de Boulogne, in 
Paris, without any accident having occurred. There was no 
opposition to the present Bill from either the local authority or 
the frontagers, but petitions had been lodged by the Torquay Gas 
Co. and one by a gentleman, part of whose land it was proposed to 
take for a widening. The opposition of the gas company was on the 
ground of possible electrolytic action on their mains, and their 
petition asked for a special protecting clause in the Bill. Having 
dealt with the petitions at some length, counsel proceeded to call 
evidence, 

Mr. J. E. WALLER, of Messrs. Kincaid, Waller & Manville, 
civil engineers, was called and examined on the question of possible 
damage to the gas pipes by electrolytic action. He was familiar 
with the history of the conflict with regard to that question. The 
Board of Trade regulations stipulated that between the extreme 
ends of a return rail there must not be a greater fall of potential 
than 7 volte. | 

Cross- examined by Mr, CLAUDE BAGGALLAY (for the Gas Oo.), 
WrrNESS said that the Dolter system was not before Lord Crosse s 
Committee. The systems before the Committee were the overhead 
and the conduit systems. Questioned as to the working of the 
system, he explained that if the lever did not fall back after the 
passing of the skate, there was another skate so arranged that it 
had a direct connection with the rail, and if that stud was alive 
when the following skate came to it, the current would flow direct 
to the rail, and so cause a short circuit which would blow the fuse, 
and so deprive the stud of current. There was no liability of 
leakage during wet or snowy weather. The leaking from a few 
studs would not constitute а non-compliance with Board of Trade 
regulations. | 

Re-examined by Mr. Vasey Knox: The insertion of a protecting 
clause on electrolysis had no reference to the system being а surface 
contact aystem. ! | 

Мт. W. C. C. HAWTAYNB, consulting engineer to the company, 
was called. There was, he said, no danger of any continuous leak- 
ing. Taere was only a danger of leaking when the skate was in 
contact with the stud. | | 

On March 14th the Committee baving heard further evidence, 
found the preamble of the Bill proved, and ordered the insertion of 
the special clause protecting the Gas Co. 

Ms Committee has reported to the House to the following 
effect :— 3 

That the time limited for the construction of the tramways proposed to be 
authorised by the Bill (namely, six years) isin excess of the period allowed by 
the Standing Orders, but the Committee are of opinion that such period should be 
allowed in view of the restrictions yen upon the company by the agreement 


каш to the Bill, and that Standing Order No. 1584 (Section D) need not be 
enforced. 


TYNESIDE TBAMWAYS AND TBAMROADS. 


Тнв House of Lords Committee, of which the Earl of Barnet is 
chairman, had this Bill before them on March 17th. 

The case for the promoters was opened by Mr. BALFOUR Browne, 
К.О. The Bill, he said, was to empower the company to construct 
a short length of tramway to Gosport, where existing lines, owned 
by the company, would be connected. That was if the Bill was not 
opposed. The most important part of the Bill had regard to the 
question of running powers over the municipal tramway system of 
Newcastle-on-Tyne. At present the Tyneside Co.'s lines inated 
at the boundary of Newcastle on the South Shields side. The pro- 
posal by the company was that their cars should be empowered to 
run over the municipal lines and that the Corporation's cara should 
run on the company's syetem. "That was opposed by the Corpora- 
tion of Newcastle, but he failed to see for what reason. It was 
not the intention of the company to take any of the fares collected 
in Newcastle, except enough to pay for working expenses, and the 
company would afford similar facilities to the Corporation. On 
the opposite side of the Tyneside Co.'s system, the Tynemouth and 
District Co.'s system terminated. Although this latter had a gauge 
of З ft. 6 in., arrangements were being come to to lay а third 
rail outaioe the existing rail so as to make a4 ft. 8j in. gauge as 
well, so that the full gauge cars of his company could run on the 
Tynemouth and District Co.’s system. If an arrangement could be 
wade in Newcastle there would, therefore, be а continuous route 
‘available from North Shields to Newcastle. 

Mr. McLrLLAN, manager of the Tyneside Co., was called, and 
said rig there would be no difficulty in working on the proposed 
method. 

On 18th inst, WrrTNESS was cross-examined by Mr. Lroyp, K. O., 
for the Newcastle Corporation, on the question of precedents for 
compulsory runniog powers. From Wallsend eastward the com- 
pany's line was a single one with passing places, which was not so 
convenient, he admitted, aa & double line. The cars of his com- 
pany kept time, and fitted in with the Newcastle cars as far as was 
possible. It was true that the North-Wastern Railway was elec- 


trifying ite line in the district. That would undoubtedly be an 
advantage to the district, but it would not fulfil all the require- 
ments. Questioned as to the effect of the changing in tbe centre of 
Newcastle, witness said that he did not consider that it would in 
any way dislocate the traffic on the Corporation tramways, It was 
true that there were a number of places in the city where changes of 
cars had to be made, but it wae impossible to have any system 
running to а number of places on which passsngers would not have 
to change care The electrification of the North-Eastern Railway 
was an additional reason why the tramway company should improve 
ite service. 

A large number of local witnesses gave evidence in support of 
the Bill. 

Ор 2166 inst., the case for the promoters was continued. Mr. F. 
Davison, surveyor to the Willington Quay Urban District Council, 
was called, and supported the Bill on behalf of his Council. The 
company had, said witness, always given every satisfaction. 
Through running was absolutely necessary on the lines in question. 

The case for the Newcastle Corporation was opened by the calling 
of Mr. Carr, the chairman of the Tramway Oommittee, who said 
the question of the exchange of running powers was mooted so long 
ago as 1902. If passed, he thought the Bill would result in serious 
injury to the Corporation; it would mean a needlessly large 
number of cars running through the streets of the city. He did not 
think it would be of any benefit to people not to have to change 


. cars. Then, sgain, there were difficulties in the way of checking 


receipts, 

Mr. Јонн Youna, the tramway manager to the Corporation of 
Glasgow, considered it most unwise to allow small outaide companies 
to have running powers over Corporation systeme inside a large city. 
There must be a break somewhere, and the best place for it was out- 


` side the city and not inside. 


COUNSEL suggested calling evidence to show how the arrange- 
ment between the Manchester and Salford Tramways worked, but 
the Chairman of the Committee considered that quite unnecessary. 
They did not desire further evidence on the point. After a short 


. consultation, the Committee found the preamble proved, and the 


Bill was ordered for third reading. 


NawcasTLE-ON-Tysz- TRAMWAYS. 


Tun Newcastle Corporation Bill came before а Select Committee of 
the House of Lords, presided over by Lord Erne, on Tuesday. The 
promoters were represented by Mr. G. W. Freeman, K.C., Mr. Н. 
Lloyd, K. O., Mr. H. Hamilton and Mr. G. J. Talbot. There were a 
number of petitions against the Bills, among the petitioners being 
the Newcastle-upon-Tyne Electric Supply Oo., Counsel Mr. Balfour 
Browne, E.C., the Hon. J. E. Fitzgerald, Mr. E. Shortt and Mr. 
Linden Macassay, and the North-Eastern Railway Co., Counsel Mr. 
E. Moon, K C, and Mr. Acworth. | 

In opening the case for the promoters, Mr. Н. Lrorp said that 
the Bill was an omnibus Bill, and dealt with a great many matters. 
He proposed to deal first with the tramway proposal aud the Scots- 
wood Bridge proposal, wbich, to some extent, were connected. 
Tramways Nos. 1, 2, 3, and 34 proposed to oonnect the districte of 
Sootewood and Blayden with Newcastle. The local authority was 
in favour of the scheme, but these lines were objected to by the 
Durham County Council and the North-Eastern Railway Co. The 
County Council contended that the roadway was too narrow in 
parte to accommodate a tramway. As a matter of fact, only a single 
line was intended. He submitted, further, tbat the Council were 
not the roadway authority, aud therefore had uo locus. The objec- 
tion of the Railway Co, had reference to a level crossing. Continuing, 
counsel said tbat No. 8 tramway ran north into the district of 
Walker, and tramways 10 and 11 connected Long Benton with 
Newcastle. 

Mr. Влгғосв Browns, K. O., for the Newcastle-on-Tyne Electric 
Bupply Oo., then addressed the Committee. He said tnat the 
objection of his clients was based on the ground that the Corporation 
were proposing to construct tramways and work them electrically 
with current supplied by the Corporation, in an area where the 
Bupply Co. were authorised to supply energy. Had a company 
constructed the lines, the energy would, in all probability, have 
been taken from the Supply Co., and not from the Corporation. 

Mr. Moon, K. O., having argued the Locus of the North-Eastern 
Railway Co., which was allowed, 

Mr. W. Олт, the chairman of the N ewcastle-on-Tyne Corporation 
Tramways Committee, was called. He stated that the lines were to 
be made at the request of the various districta through which they 
passed. In cross-examination, he said that he considered that it 
would be more advantageous for the Corporation to supply its own 
current, even though it cost a little more, than to go to the Supply 
Co. for power, as they would then ensure a continuous supply. The 
Oommittee adjourned. 


+ 


Sr. MARYLEBONE HiLEOTRIO LIGHTING. 


Tun Bill promoted by the Metropolitan Borough of Marylebone 
for powers in connection with their electric lighting undertaking 
was considered by Sir A. H. Brown's Select Committee of the 
House of Commons on Monday. The promoters were represented 
by Mr. J. D. Fitzgerald, K.C., Mr. Lloyd, Mr. Vesey Knox, and Mr. 
А. B. Caine. Petitions against the Bill were lodged by the London 
County Council, Counsel Mr. Freeman, K.C.; the Metropolitan 
Electric Supply Co., Counsel Mr. Balfour Browne, K.C.; and the 
Gas Light and Coke Co., Counsel, Mr. Balfour Browne, К.О. and 
Mr. Ег.кіше Pollock, K. C. 
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The case for the promoters was ed by Mr. J. D. FITZGERALD, 
who went into the history of electric lighting in Marylebone. The 
present Bill had regard to the agreement between the Marylebone 
Borough Council and the Metropolitan Electrio Supply Oo., by 
which the Council agreed to purc that part of the company's 
undertaking which was within the district, except an office and one 
or two large trunk mains, which conveyed current from the power 
house at Willesden to districte the other side of the Borough of 8t. 
Marylebone. It will be remembered that the price which the 
arbitrator decided should be paid by the Council to the company 
was £1,212,000, and Mr. Fitzgerald explained that to that sum had 
been added the capital expenditure of the company since December 
31st, 1901, the date when the valuation was made, the expenses of 
the arbitration, which lasted over 30 days, and various smaller 
expenses which, taken together, brought the total to £1,365,000. It 
was partly for the purpose of raising the money to pay the com- 
pany that the present Bill had been promoted. The Bill also 


sought powers to borrow a sum of £460,000 for the purchase of land 


for the erection of a generating station. The site of the propesed 
station was an admirable one, situated within the borough. Part 
of the site was already owned by the Council], and used аз а store 
ard. It was very conveniently situated, being on the bank of the 
ent’s Canal, and within a short distance of the Great Central 
Railway goods depót. The Council asked for a period of 42 years 
within which to repay the loans, Counsel then proceeded to deal 
with the petitions. н | 

The OnarRMAN asked if the Borough Council could borrow without 
the sanction of the Loadon County Council, or would they have to 
borrow through that body. 

Mr. FREEMAN, К.С. (for the L.0.0.), explained that the London 
County Council was the only authority in London able to borrow 
for all purposes. In their estimates every year they included 
certain snms on application from the borough councils, In other 
matters borough councils could borrow without the sanction of the 
L.O.C., as they had an appeal to the Local Government Board. A 
question bad arisen as to whether the charge would be on the local 
rates or the L.0.0. rates, and a report on this by the Finance Oom- 
mittee of the L. O. O. would be presented at the meeting of that 
body on the morrow. Не asked the chairman if it would be con- 
venient to adjourn the matter over Tuesday, so that the Council's 
decision might be known. It was very important that the security 
should not be weakened. 

The CHaIBMAN said that the Committee would adjourn over 
Tuesday at the conclusion of that day's dings. 

Mr. Е. ОввкЕннАм (Debenham & Freebody), the chairman of the 
Electric Lighting Committee of the Council, was then called, and, 
having given evidence of a historical character, the Committee 
adjourned. 


Harrow Roap AND PADDINGTON TRAMWAYS. 


Тнв Bill was before Mr. Tatton Egerton's Select Committee of the 
House of Commons on Friday last week. 

The promoters were represented by Mr. ВАсоАшлү, K. C., who, 
in opening the case, said that last year the company secured powers 
for the transfer of their undertaking to the Metropolitan "Electric 
Tramways, Ltd., and also for the doubling of their single track. The 
proposal of the present Bill was to execute certain street widenin 
in order to carry out the latter part of their Bill of 1908. The only 
opposition to the scheme came from the Gas Light and Coke Oo., 
and the Metropolitan Electric Supply Co. The former had been 
amicably settled by the acceptance of а clause which provided that 
any extra expense thrown upon the company by reason of increased 


difficulties of access to their mains through the existence of the 


double line of rail should be borne by the tramway company, tbe 
work to be carried out, however, by the engineers to the gas com- 
pany. The opposition ot the Metropolitan Electric Supply Co. was of 
& similar nature. The company had been offered the same clause, but 
had refused it. The facts of the case were that when the double 
line was constructed, one of the supply company's big trunk mains 
supplying London, would be underneath the track, апа the request 
was that it should be moved further from the track by the tramway 
company. Counsel doübted whether the provisions of the Tramway 
Act with respect to such matters applied to an electric supply 
Company, but in spite of that the company had been offered the 
clause. 

Mr. STEPHEN SELLON, engineer to the scheme, was then called. 
The total length of track was, he said, about 24 miles. With 
regard to the main, he did not consider that there would be any 
necessity for its removal. 

The Онлтвмалн interposed at this point, and observed that the 
Electric Supply Co. should bave raised their objection when the 

doubling of the track was authorised last year. 
- Mr. Baroun Browns, K. C., for the Supply Co., said that the 
company could not have done (аб, as no street widenings were 
proposed at the time. 

Mr. J. 8. HIOBYIELD, chief engineer to the Supply Co., was 
called, and said that the main was a huge one, and would occasion 
serious inconvenience in case of breakdown if it were allowed to 
remain under the track. All they asked was that it should be 
removed to а more accessible spot. 

Counsel on both sides having further addressed the Committee, 
the CHaIBMAN said that the Committee were fully agreed that the 
clause, as offered by the Tramway Co, should be allowed to 
stand. The preamble of the Bill was declared to have been found 
proved. 

Charing Cross, Euston and Hampstead Railway.—Mr. Ruseell Rea's 
Select Committee of the House of Commons bad this Bill under 


oonsideration last week. The Bill provided for the raising of 
£100,000 of further capital, but Sir Ralph Littler, K. C., in орепіс, 
the case for the company, said that as the company had already a 
margin of some £200,000 under their existing Act the financial part 
of the scheme would not be proceeded with. Theonly matter which 
remained was the question of the compulsory purchase of a part of the 
cellars of Messrs. Meux, in the Tottenbam Court Road. On Mon- 
day, the clauses relating to the raising of additional capital having 
been withdrawn, the question of compulsory purchase of part of 
Messrs. Meux's premises was further considered. The preamble 


was declared proved, certain conditions with regard to the premises 


in question being imposed. Clauses were then adjusted, and the 
Bill was ordered for third reading. | 

Watford and District Tramways.—The Select Committee of the 
House of Commons, of which Mr. f'atton Egerton is chairman, had 
this Bill before it on Friday last week. Mr. Lewis Coward, K.C., 
for the promoters, said that the Bill was for an extension of time 
for the construction of the tramwaysauthorised by the Watford and 
District Tramways Act, 1901. The Hertfordshire County Council 
and the Watford Urban District Council opposed on the ground that 
the financial position of the company was not sufficiently strong to 
guarantee that the works would be carried out. Evidnce for the 
promoters was called, but the Committee, after listening to lengthy 
examinations and cross-examivations, came to the conclusion that 
the preamble had not been proved. 


LEGAL. 


LLANRLLY Tramway Co. v. LLANELLY AND DisrRicT ELECTRICO 
LiasHriNG AND Traction Co, LTD, амр THE BnrirISH 
INSULATED AND HELSBY CABLES, Lp. 


"Тнв case came before Mr. Justice Joyce in the Chancery Division 
on Wednesday and Thursday last week. It wasan action by the 


. plaintiffs asking for specific performance of an agreement dated 


Ootober 22nd, 1900, for the sale by the plaintiffs to the defendants 
of a piece of ground rituate in Robinson Street, Llanelly, together 
with a building erected thereon. Plaintiffs also asked for the 
specific performance of an agreement by the defendants to purchase 
the undertaking authorised by the Llanelly Tramways Order of 
1880, certain tramcars, and the benefit of an agreement with the 
Great Western Railway Co. The plaintiffs claimed payment by 
the British Insulated, &e., Co. of £5,000 with interest, and asked 
for damages for pon-completion of the agreement. 

Mr. Hughes, K. O., and Mr. R. J. Parker appeared for the 
plaintiffs; Mr. Adams for the first defendants; and Mr. Younger, 
K. O., and Mr. Vernon for the British Insulated, &c., Co. 

Mr. HoGBEs, in opening the case, sald the plaintiff company was 
incorporated in the year 1881 for the purpose of working a series of 
tramways in Llanelly. One of the provisions in their memorandum 
of association was to sell the whole or any of its property, so that 
there could be no doubt that there was power to sell. The plaintiff 
company took over the undertaking which had origioally come into 
existencd under the Llanelly Tramways Provisional Order of 1880. 
That order contained in a modified form the provisions of the Tram- 
ways Act of 1870, under which tbe local authority had a right to 


take the tramways under certain conditions. In the year 1899 the 


British Insulated & Helsby Cables, which had been called the British 
Insulated Wire Cu., came on the scene. Its business was the con- 
struction of electric cables and electric works generally. It pro- 
posed to take over the Tramway Co.s undertaking with a 
view to constructing electric tram ways and also constructing electric 
light works and working the two in conjunction. Negotiations took 
took place between the plaintiff company, the Llanelly Urban 
District Council, and the British Insulated Wire Co. The Council 
obtained a provisional order under. the Electric Lighting Act, so 
that what the Wire Co. proposed to do was to take over the pro- 
visional order under the Electric Lighting Act. They also proposed 
to take over the tramways undertaking. Negotiations arrived at 
the point at which the Wire Co. agreed to buy the tramway under - 
taking. When it came to drawing up а formal contract, the Wire 
Co. said that as а matter for their convenience, they proposed to 
form а subidiary company to be called the Llanelly District Blectrio 
Light and Traction Co., the reason given being that it wasmore likely 
to attract local interest. The Wire Co. proposed that the purchase 
should be carried out in the name of that company, and accordingly 
the provisional agreement was entered into between the plaintiif 
company and the Traction Co., the original agreement having been 
made by correspondence between the plaintiff company and the 
Wire Co. No difficulty arose for some time. The British Insulated 
Co. had, however, changed its mind, and thought it would prefer not 
to carry out its bargain. They said that they had not entered into 
any bargain with the plaintiff company, but the bargain wae 
with the Llaneliy and District Electric Lighting and Traction 
Co., and with them only. That was what was said in this action. 
The Traction Co. bad the same directors as the Wire Co., and was 
entirely managed by the Wire Co., and there could be no question 
as to what 16 really was. It had seven shareholders, with one fully 
paid-up share each. With regard to the Traction Co., he could not 
see that they had got any defence. 

Mr. Арлмв said the defence of that company was a purely 
technical defence. 

Mr. HuaHES said that the question in the action was whether the 
Wire Co. were not also liable. His Lordsbip would see from the 


. altered, of withdrawing that approval. 


Ld 
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letters that tbe Wire Co. were continually saying, " We are re- 
sponsible for the Traction Co." and “We are guaranteeing the 
performance of the obligations of the Traction Co." 

His LoRpsHrP asked if the plaintiffs claimed specific perform- 
ance against the Wire Co. 

Mr. Hucues said they did. Plaintiffs also claimed damages 
against the Wire Co. 

His LogpenmiP asked in what respect the plaintiffs claimed the 
damages ? 

Mr. Ноанкв said that the plaintiffs had had to keep this under- 
taking going for four years up to the date of the writ, and after- 
wards they were saying tbat they were going to carry out the 
bargain. His case agsinst the Wire Co. was that there was a con- 
tract by them, that was to say, that they had by representations 
which were not true in fact induced the plaintiffs to enter into the 
contract with the Traction Co. 

Mr. Носнез said the contract of October 22nd, 1900, was subject 
to the approval of the Board of Trade. | 

His LoRpsHrP: If tbe Board of Trade did not approve, would 
not you be in a better position than you are now? 

Mr. HuGHES: Yes, in that case the original contract with the 
Wire Co. would be there. For the purpose of getting the judg- 
ment against the Traction Co., it is immaterial for me to prove 
the question whether the Board of Trade's approval would be 
given. 

His LonpeuiP: What do you care about the Traction Co.? 

Mr. Нсонк5: I want judgment against the Traction Co., because 
we think rightly, or wrongly, by that means we may get our rights 
against the Wire Co. 

His Lon pen: If you get a perfect judgment against the 
Traction Co. which is good and effectual, what do you care about the 
other company ? 

Mr. Huaues: If it is carried out I am content. 

His LonpeHiP: You have been a little too trusting in executing 
the agreement. 

Mr. Нсанкв said that the plaintiffs thought that the directors“ 
word was as good as their bond. But it was not. The form which 
the agreement took was tbat, unless the approval of the Board of 
Trade was obtained, there was no contract at all 

His І,оврвнтр : It has not been obtained. 

Mr. Үосмовв: It has been alleged dy the plaintiffs that it bas 
been obtained. 

Mr. НоонЕв suggested that the consent could be perfectly well 
obtained by the Wire Co. 

His LonRpsuiP: If the consent of the Board of Trade to the 
carrying out of the first contract be necessary, unless you can get it 
you cannot carry out that agreement, for you cannot convey. But 
you may be entitled to а decree for specific performance, and 
if the consent cannot be obtained, you may have to pay all the 
costa. : 

Mr. Нсанев contended that if tbe consent was not obtained, 
owing to the fault of the purchasers, although there might be а 


difficulty about specific performance, there would be no difficulty 


about damages for breach of contract. The position taken up by the 
Board of Trade was that they could approve of the tranefer, 
but they retained to themselves the power, if circumstances 
If the Traction Co. 
would carry out the bargain, plaintifis did not want the Wire Co. to 
do so. There was no doubt that the Board of Trade acted on the 
view that the Wire Co. was taking the responsibility. He claimed 
that the plaintiffs were entitled to judgment sgainat the Traction Co. 
for specific performance of the agreement of October 22nd, 1900. 
If that could not be carried out, by reason of the approval of the 
Board of Trade not being obtained, then he asked for specific per- 
formance of the agreement contained in the letters between the Wire 
Co. and the plaintiffs. 

Mr. YouNGER protested against any such claim as that now set 
up against the Wire Co. There was nothing whatever in the 
original statement of claim, or in the amended claim, to suggest 
it as a ground of action. 

Mr. Huaues replied that in paragraph four of the amended claim 
the agréement with the Wire Co. was relied on. 

His LoRnpsHrP: You want the sale by you of the tramway, carried 
out, and to receive the £5,000. That is the object of the action. 
You wish to make the Wire Co. liable, and to prevent them 
wriggling out of obligations which morally, if not legally, they 
entered into. 

Mr. Носонев observed that the two defendant companies were 
practically one, and plaintiffs wanted the contract carried out by 
one company or tbe other, either by the Wire Co. directly or by the 
Traction Co., with the assistance of the Wire Co. 

In the result bis Lordehip allowed the case to stand over until 
Friday morning to enable tbe plaintiffs to amend their pleadings. 

On Friday Mr. Носнев stated that, since the previous day, the 
pleadings had been put in form. There was little substantial altera- 
tion in the allegations. 

The bearing was continued on Saturday, and there was a good 
deal of evidence and argument. His LonRpsHIP asked for the 
minute book of the plaintitf company to be placed at his disposal 
Aor а day or two. Ultimately his Lordship intimated that he would 
consider his judgment. 

Mr. Ноонев intimated that the minute book of the plaintiff com- 
pany would be obtained for his Lordship. 


SOUTH AMEBICAN ELTCTBIC Co. v. HYLAND. 


THIS case came before Mr, Justice Channell in the King’s Bench 
Division on Thursday. 


Mr. Gors Browns, E. C., in opening the case for the plaintiffs, 
ssid the action was brought upon an indemnity given by the 
defendant to the plaintiff company against the costs of a certain 
action. The plaintiff company was one of those companies 
intimately connected with Mr. Chas. Bright and his dealings in 
South America. The point in review was mainly a pure point 
of law on documents. One of the transactions involved 
in Mr. Bright's affairs was that a number of shares were 
beld by Chas. Bright & Co., Ltd., in the plaintiff company, so 
that Chas. Bright & Co., Ltd., were shareholders interested in the 
success of the plaintiff company. The plaintiff company held a 
number of shares in another corporation, and there was a claim set 
up against the plaintiff company that it was not entitled to those 
shares. The plaintiff company was not minded to defend that 
action. Certain terms of compromise were proposed, and the 
plaintiff company preferred to accept them rather than fight, but 
the liquidator of Chas. Bright & Co., Ltd., the present defendant, 
thonght the action should be defended, and accordingly incited the 
company to defend the action, and gave the indemnity, the subject 
matter of the present dispute. The action came on for trial, and 
the plaintiff company were unsuccessful, and were ordered to pay 
the taxed costs of the plaintiffs in that action. These costs came to 
&bout £440. The question his Lordship had to determine was 
how the indemnity given by the defendant tothe plaintiff company 
should be interpreted, and whether My. Hyland, in parting with 
the assets of Chas. Bright & Со., Ltd., in a manner which the 
plaintiffa said was perfectly unjustitiable, had not made himself 
personally responsible, even though he was not personally liable to 
the plaintiffs on the indemuity. 

In the result, his Lonr SHIP, in giving judgment, said be was of 
opinion that the indemnity operated as а personal contract, and 
defendant must pay. Judgment for plaintiffs for £200 odd, £250 
having already been paid them, with costs. 


— ET 


Hont v. THE NaTTONAL Evecrric Traction Co., Lro. 


In the King's Bench Division of the High Court of Justice on 
Monday, before Mr. Justice Ridley and а common jury, this case 
came on for bearing. 

Mr. Cannot, who appeared for the plaintiff, Mr. Octavius Hunt, 
raid the latter was а subscriber for shares in the defendant com- 
pany, and he brought the action to obtain the return of £52 10s. as 
subscriptione, which he said had been obtained from bim by mis- 
representation in a prospectus of the company, dated July, 1902. 
The statements which he relied upon, and by which һе said he had 
been misled, were that the defendant company had already built a 
city terminus electrically equipped with lifts, &c., close to the 


. Monument, that it had already constructed approach lines, fully 


equipped for running, and that it bad constructed and equipped a 
tunnel under the Thames. All these statements, he said, were 
untrue, and he asked for the return of his money. 

There being no appearance for the defendants, his LORDSHIP, 
after formal evidence as to the publication of the prospectus had 
been called, told the jury that there was a clear case of mis- 
representation. 

The jury found for the plaintiff for the amount claimed, with 
costs, and for the recersion of the contract to purchase the shares. 


FERRANTI, Lrp. 


THE petition of Estler Bros. for the winding up of this company 
was again in the list for hearing before Mr. Justice Byrne on Tue- 
day last. 

Mr. BuckMasTEB, K.C., said this was a petition on which his 
Lordship made an order on February 12th, appointing a Mr. Hen- 
derson provisional liquidator and limiting the duties be was to dis- 
charge under that appointment. The petition was one by a creditor 
against the company. There was no answer to the petition except 
that the debenture-holders raid the undertaking was very large and 
a difficult one to manage, that they bad been managing it for some 
time, and tbat a compulsory order might prejodicially affect the 
name of the business. His Lordehip stated in Court t: at there was 
always an spprebension that might be во, and that that might be 
avoided by appointing Mr. Не,дегвоп provisional liquidator, and 
letting the matter stand over to see how that would work. The 


matter appeared to bave worked to the reasonable satisfaction of the 


parties concern: d, and, if his Lordebip would allow it, they were 
willing it sbould be continued for another three months on exactly 
the same terms. Counsel said the view the provisional liquiaator 
took was that it wovld be for the interest of all parties that a 
winding-up order should not now be made. 

All parties concurring, Mr. Justice BYRNB directed the peti- 
tion to stand over until the last petition asy in June on the eame 
terms. 


Robertson Fire Brigade. — To-morrow (Saturday) 
nigut the employés of the Kobertson Electric Lamps, Ltd., are hold- 
ing а concert in vne Works’ Hall, Brook Green, Hammersmith, at 
7.30 p.m. Tne prizes won by the works’ tire brigade in the recent 
London,cowpetitioa will be diatributed in the course of „the even- 
lug; also the cup for the championship of London, won by the 
works’ fireibrigade, will be presented to tne winning team. 
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PRACTICAL EXAMPLES 
WITH THE CALOULATOR BOARD. 


By EDWARD RAYMOND-BARKEÉ. 


SzgrES II.—NorES FOR SUBMARINE CABLE STAFFS, 
AND OTHERS." 


THE calculator board (o. B.) not only, in many cases, 
facilitates simple geometrical treatment of electrical teste, 
but invariably adds greatly to the interest of the work, 
and increases the operator's powers of realisation as to the 
rationale of various methods. 

Of this fact, the average telegraph cable official— 
experienced and intelligent, bat with little time for anything 
but the absolutely essential in mathematics—will become 
convinced, after perusal of the following representative 
examples, to which many others might be added. 

The diagrams in the following series are given by way of 
illustration, but, with the calculator board, they are not 
necessary in practice. The board enables angles and lines 
to be quickly measured off, mere light pencil marks on the 
celluloid working surface being all that are necessary, and 
these only at limits, or at points of intersection of lines. 

The first two examples here given prove the aid afforded 
by the c.B. in angle work. | 

With the quadrant, omnibus scales с, and g, are used. 

On G, radius of 100 mm. being taken as unity, viz., 
1, tangents and sines of any angle measured off on the 
quadrant may, to two figures, be read off on scale G, as 
shown in fig. 30, in which :— à 


tan. а = tan. 42° -- 45’ = 0:92 
„ B= „ 24? + 45’ =.0°46 
sin. a = віп, 42° - 45“ = 0°68 


„ B= „ 24° e 45’ = 042. 

The vertical and horizontal cursors of the board used in 
conjunction with the quadrant radial arm, and scale, render 
very easy the graphic illustration of various trigonometrical 
values too numerous for mention here. 


Internal Resistance and E. H. F. of Batlertes. 
Graphic Methods. | 


Ezample 18.—Fig. 80 shows application of с.в. to Foster's 
test for internal resistance and E.M.F. of a battery, when 


Foster's 


C 


Fra. 30. 


а tangent galvanometer is used. Battery gives, on a tangent 
galvanometer, a deflection of 42:75? = 42? 45“ = a. 

From point A (on board) a = 42? -. 45' is measured on 
quadrant. 

Tan. 42? .. 45' = 0°92 + 9 = 0°46 = tan. 24? -. 45’, 
To reduce а of 42? .. 45’ to 24? .. 45’ resistance R of 
20% ів added to circuit. 

From B, using scale g}, 20° is measured to А to scale of 
10 mm. = 1°. 

From B, В = 24° -. 45’ is measured on quadrant. From 
where B C intersects A C, perpendicular c D is brought to 
line of resistance. l 

A D = b r required, = 20 ohms, but from this 1° has 
to be deducted for resistance of galvanometer, so battery 
resistance = 19°. : 

The above is а particularly simple case, as the halving of 
tan a by the addition of 20* shows resistance in circuit to 
have been doubled. : 

The graphic method is equally correct, by whatever amount 
a may be reduced to B. Halving the tangent has been 


»The examples and figures are numbered consecutively from 
Berles I., which, was concluded on p. 888, Vol. 53. T | 


adopted here to show at а glance how, when this is во, 
A D = B A. 

Example 19.—Fig. 31 shows Foster’s graphic method 
similar to the foregoing, but with a sine galvanometer. 
Addition of в to battery and galvanometer reduces a to 8. 


That point on the line of resistance from which a circle 
can be described, touching А C and в c, gives the limit of 
A D which, after deduction of galvanometer, gives measure 
ef br: here 20 — 1 = 19”. | 

In fig. 20 ср, and їп fig. 31, radius ср give E. M. F. in 
terms of а standard cell (of а constant type). For instance, 
if, in fig. 30, a P.O. standard Daniell with sufficient inserted 
в to make up a total of ВА + A р ohms, gave a deflection 
productive of a perpendicular just half of the measured 
value c D, it is clear that the E.M.F. of battery under test 
= 2 Daniell cells, say, 2:158 volta. 

Example 18 is an excellent test for the Kelvin tray 
gravity cells, and is quickly made with the tangent galvano- 
meter generally sent out to cable stations for that purpose. 

An ideal battery resistance test is one in which no falling- 
off of E.M.F. is possible during the test, this being of 
especial importance with the Lecianché type of cell now во 
generally used, for which, indeed, the two foregoing tests 
would be useless. 

The best test for this purpose is one made with a con- 
denser and by fall of potential. The first example of this 
method was originated by Mr. H. R. Kempe. 

Fig. 82 shows an application of the с.в. not only to the 
Kempe test, but also to the modifications of the same 
respectively by Dr. A. Muirhead and Mr, J. Munro. 


к S = 20° T BR. = 22-99 А 
. ig erreren Mee IIIA qmd 
PEN MU T 


Fie. 32. 


Fig. 32 not only illustrates these tests, but shows how 
the с.в. can measure battery resistance without calculation. 

In the present instance, it will suffice to take one example, 
viz , à Muirhead test, this being very generally employed. 

Ezample 20.—Fig. 32. Internal resistance of 20 
“ medical ” cella Leclanché, measured by C. B. 

Let deflection throws be in terms of mm. on omnibus 
&cale G,. 

Let resistance be in terms of 10 mm, = 1 ohm on omnibus 
scale gg. 

Key к, down gives throw D == 278 divisions, 

X, kept down, x, down to momentarily apply s of 20" 

E 


> 
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lowers P.D. at condenser by the back throw of p, = 146 
divisions, the remaining р.р, at the condenser being, there- 
fore, = D — D, = 278 — 146 = 127. Fig. 82 shows the 
rationale of all this at a glance. 

On с.в., в = 200 mm. = 20°, beyond which is raised 
perpendicular D — D, mm. = 127 ' divisions. 

From origin of 8 5 is drawn, touching summit 
of D — D, to point 273 mm. (=D) vertical distance from 
horizontal line of resistance. 

A perpendicular lef fall from :this point will touch line 
of resistance at. a distance from D — D, which gives dr 
here seen to be close an 232, or 1:15" per cell. 

This measuring takes much less time than does its 
description, and no diagram is necessary: only a few pencil 
marks on the C. 8. 

Checking by the longer method of calculation, we get :— 


D : or+8::D—D,: 8, 

DS = (br+s)(D—D,), 

DS =pbr+pdS—D,br—D,5, 
D — Di br =D8B—DS+ DS, 
br(D — D) = Di 8, 


br= — M S, 
D — D, 
Бе 149 „ 20 = 99-99" = 115° per cell. 


273 — 146 T 


On the C. B. perpendicular E, viz., 273, gives measure of 
E.M.F. | | 

For instance, the throw from the same condenser charged 
from & Clarke standard cell of 1:454 v. gave 18: 5 dive. 
ог mm. which = 9:2 mm. per volt. 

This, with compasses, or otherwise, can be measured out 
on the C. B., or 
273 
REL 09: 
9-9 68 v. 


Example 21.—Fig. 33 and fig. 84. Siemens s equal 
potential method for localising partial earth. 


The object of the present example is to show that the 
c.B. enables the station using it to— without calculation— 


== 1:484 v. per cell. 


inform the other what E.M.F.the latter must employ in 
order to equalise р.р. at fault, whether a or B applies the 
battery. 

In tig. 33 fault is near the centre of the cable. 

In fig. 34 fault is near to one end. 


Total CR of cable = L = 4,400". 
Distance of fault from A = z ohms. 
Resistance, to earth, of fault = F ohms. 


On omnibus scale g, 1 mm. = 10°. 
2, Pa „ 64 P.D.s are marked off in any con- 
venient units. 
Here, when 4 and n—alternately applying battery to 
cable—so adjust their respective P. D. s, V, and V, that the 
fault P.D., , remains constant, whether noted by A or by 


в, the proportion exists :— 

: v. — 21 1: : 
Mud RM 
(V, — v) + (У, — 2 

Using C. h. instead of calculation, A would proceed as 
follows, in the case of fig. 38. 


d 1 1 — 7 


A applies р.р. of, say, 250, which is marked off on scale, 
б, = V. 
At one and the same time, A notes deflection on a low 


resistance galvanometer between battery and cable, whicb, 


when corrected for E. C., gives deflection data forz + Е; 
and A also notes, by charge and discharge of a condenser 


М; = 429 


through а second galvanometer, р.р. 250 = vi as already 
mentioned. By reproduced deflection л finds that r + F 
= 3,000°. Meantime в, by charge and discharge of a 
condenser, notes v, which is reported to 4 as 83. 


(To be continued.) . 
` * 


INDICATOR DIAGRAMS FROM STEAM 
TURBINES. 


By W. Н. BOOTH. 


Ir is so often stated that the steam turbine cannot be indicated 
that there is а tendency to accept such а statement as true. It isby 
no means true, but bas been máde by those whose ideas of indication 
are drawn from the instrument employed by the reciprocating 
engine. The steam turbine can be “ indicated” with a very con- 
siderable degree of precision, and though the writer is not prepared 
to suggest at the moment an autographic recorder of the indica- 
tion,” there is very little doubt that such a record could be contrived. 
An indicator diagram, as usually obtained from the reciprocating 
steam engine, is a record of the steam pressure at every point of 
the piston stroke. It is employed as a means of finding the power 
exerted on the piston. It does not directly tell us the power 
exerted by the working steam. The power exerted in a steam 
engine is made up of two parts. First, during the admission 
of the steam into the cylinder, the heat of the fire under 
the boiler is directly converted into work, a certain portion 
of steam being pushed into the cylinder by the direct action of fire 
causing evaporation in the boiler. If the steam pipes are small, the 
full boiler pressure may not be carried through to the cylinder, and 
during the steam admission period the steam which is pusbed ont 
of the boiler by the direct furnace heat may act partially by ex- 
pansion, and do some work during admission. Admitting a level 
admission line, however, the initial steam does no work by expan- 
sion. When the admission valve closes, the enclosed steam expands 
behind the piston, and does work. In the diagram, fig. 1, the two 
portions of work are shown by the areas a and B. a is the work done 
directly by the furnace, and в represente that done by the expand- 
ing steam. The line c pis the line of absolute vacuum. The groas 
work done is represented by the aresp oz y. On the opposite 
side of the piston, Lowever, there is work done by the atmo- 
sphere, or by the steam in the exhaust pipes and condenser, 
and this is shown by the diagram fig. 2, the work done being repre- 
sented by the area рса н. The actual indicator diagram as 
secured trom an indicator, does not show the two diagrams which 
represent one stroke upon the same card, but shows the condition 
of things on one face of the piston only during two strokes. The 
actual so-called indicated power of an engine is the difference 
between the grcss forward pressure of all the cards for fg. 1, and 
the gross backward work of all the cards of fig. 2. The best of 
two engines may be made to appear the worst if care be not taken 
to keep to & minimum all the fig. 2 cards. 

Such cards as this cannot be got from the steam turbine, but, 
nevertheless, the pressure in the turbine can be got at any part of 
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the length, and from this something can be learned of the behaviour 
of steam in the turbine, and particularly of the effects of super- 
heated steam. Where saturated steam isemployed in the turbine, 
its temperature at any point can be ascertained by means of a 
mercury pocket of thin brass let into the body of the outer casing. 
A series of these pockets fitted along the length of the turbine, and 
fitted with thermometers, will give a series of temperature readings 
at such points which can be plotted as a curve of pressures by sid 
of a steam table, or the thermometers may be graduated in pounds 
to avoid translation. A series of pressure gauges may also be used, 
and will correspond with the thermometer readings at the вате 
section. The rate of expansion can be found in this manner as an 


Fig. 1. 


Fra. 2. 


aid in fixing upon the dimensions and proportions of the several 
parts. Where euperbeated steam is employed the difference of the 
readings of the pressure gauges and of the thermometers will show 
the extent to which the superheat is retained as the steam travels 
through the turbine. 

The constancy of the conditions in aturbine on a steady load 
renders such methods of investigation easy and reliable, in which 
the turbine differs from the reciprocating engine, the results from 
which by any similar method would be at least speculative only. 
In the flood of literature appearing during the past 10 years on 

eteam turbines, this class of information has been singularly 
deficient. 
Tests givirg steam consumption per xw.-hour may induce pur- 
chasers to buy turbines, but they are comparatively ae valueless as 
the photographs of high-speed boats for any information they 
afford on the principles underlying the turbine, and the action in it 
of the working fluid. 

The B. H P. for a turbine is so easily got tbat the 1 H.P. as obtained 
from the reciprocating engine may be dispensed with. The chief 
value of an ordinary indicator diagram is to show the action of 
the steam in the cylinder, and it is the action of the steam, 
especially in the long variety of the turbine, that is now of more 
serious interest. As already surmised, the effect of superbcat is 
probably obtained at an earlier temperature than is nece in 
reciprocating engines, but better assurance of this would be gained 
by a series of positive records of temperatures and pressures taken 
in the course of the length of a turbine. There are many who 
think that turbines have grown too long, and that the larger ends 
are mere churns; that the claims for extended expausion are some- 
what overdrawn and that more modest dimensions would serve. 
Sach questions would be better answered were information forth- 
coming in the direction indicated. With the growing number of 
makers it is hardly likely longer to be neglected. 

If already obtained and not published, it may account to some 


extent for the slow progress made by this most interesting of steam 
motors. 


BUSINESS NOTES. 


Westinghouse Gas Engine Contracts, — The Sir 
Hiram Maxim Electrical Engineering Co., Ltd., have placed an 
order with the British Westinghouse Oo., for the following plant :— 
One 100-Kw. gas engine and gen«rator; one 100-kw. gas engine 
direct-connected to two 50-K W. generators; one balancer-booster 
set; one switchboard. Messrs. Frank Suter & Co., Ltd., as general 
contractors to the Walthamstow U.D.C., have placed an order with 
the British Westinghouse Co. for three additional 250-в.н.р. pro- 
ducer gas engines to be used in the extension of the Walthamstow 
plant for the new tramway service. 
for these gas engines to be used by the Walthamstow Council, 


- which now has altogether ten Westinghouse direct-coupled gas 
engines. 


Electrical Machinery Exports.— There was a falling 
off last month in the exports of British electrical machinery, the 
returns showing a total of only £30,066, bringing up the exports for 
the two months ending with February, t» only £63,792, as compared 
with £75,681 in the first two months of 1903. 


This constitutes the fifth order 


Electrical Wares Exported. 


Win виртме Мав. 24тн, 1903. | Waar nme MB. 22мр, 1904. 


Amsterdam . Value £60 Alexandria .. i . Value £219 
Auckland ee ee ee e 20 Amsterdam os ee ee oe 50 
Beira. : zs e 190 Autofagasta КЕ Se .. 80 
Bombay  .. T» as . 811 Auckland гє is — 68 
Buenos Ayres Teleg. cable. 600 Bangko А xs 2 114 
Si Teleph. cable 170 Brisbane vs ss 125 
Calcutta s ө» ee 1,781 Caloutta ae és . 471 
5 Teleg. mat. .. ee 158 "n Teleg. mat. .. 156 
Саре Town.. .. .. .. 1,872 Callao. Teleg. cable. 93 
` Teleg. mat. . 420 Cape Town .. га sis ee 372 
Christchurch $*. sere i» 24 Colombo .. 6 ae 157 
Colombo oe TN 170 Delagoa Bay. Teleg. mat. 1,788 
Copenhagen. Teleg. mat. 30 Durban ЯР А 8 857 
Delagoa Bay . А 81 " Teleg. mat. 648 
Durban si s . . 1,849 East London s» . 750 
s 'Teleg. mat. 8,801 Fremantle .. is is a 54 
Fremantle .. " is ee 116 " Teleg. mat. ee 78 
Qibraltar eo ee es ee 142 Gibraltar ee ee ee ve 148 
Hamburg is 258 è 25 ўз Elec. machinery .. 523 
Hong Kong .. © s. .. 97 Gotbenburg we е s» 90 
Labuan ss s vs 2e A Hamburg .. d se EM 17 
Lisbon ө à Apa oe 13 Hong Kong " i. a 94 
ras 5 48 ко 725 Launceston.. КА es . 160 

„ Teleg. mat. A 96 Madras х - T . 430 
Melbourne .. m 25 ae 80 i Elec. machinery „ 500 
Nagasaki - ae . 1,788 Malta. Teleg. instruments .. 190 
Nordenham. Teleg. oable .. 860 Otago. К m “> 21 
Otago.. eae ee ee @e 150 Paris ee ee ee ee ee 226 
» Teleg. mat, as 2x 40 Perth.. £5, яе e is 87 
Penang ee гә .. ee 8,508 Port Elizabeth  .. "T a 29 
Perth m a i 198 RioJanerio. Elec, machinery 2,526 
Port Elizabeth  .. .. `.. 201 Rotterdam. Teleg. wire vd 12 
St. Petersburg. Teleg. cables 1, 544 Seychelles. Teleg. apprta. 179 
| ^ Teleg. mat.. 800 Shanghai. Teleg. mat. 46 
Shanghai ia Must ее 40 Singapore .. е a 9 
Bingapore .. T "T 185 Bydney Le we ws Та 
Suez. Teleg. mat. d 925 $i Teleg. mat. 47 
Bydney ee ee ee ee 220 Valparaiso ae ee ео 84 
Valparaiso. Teleg. cable ee 2,806 Wellington s oa 256 
Wellington .. 4% ге „ 237 ji Teleg. mat. 510 
Zanzibar. vi EN .. 34 Yokohama .. Me bà 1,397 
Total A £24,519 Total  .. 218,727 


Foreign Goods 


Gothenburg. Elec. appa. Value £48 
New York. Elec. appa. ce 04 


Transhipped. 


Durban. Telephones.. Value £1,500 
East London. Elec. mat. 137 


ee •. £1,687 


. £152 


——— 


Total .. ^. Total 


Patent Law in Australia.— Messrs. W. P. Thompson 
and Oo., patent agente, of Liverpool, write :— 


Your readers will probably be interested in hearing that the Governor- 
General in Council of Australia has decreed in accordance with the new 
Federal Law, that patent applications for Australia can now be formally made 
at the Custom House of the capital city of each State. Applications so filed 
will be marked with the date, hour and minute of receipt, and the applications 
will be subsequently recorded at the Patent Office as having been filed at that 
date. Applications thus filed will not be merely taken in order of their dates, 
but they will be held to be dated us far as regards novelty, from the date of 
actually filing at the Custom House, unless dated under the convention. 
Under the convention nearly all the principal countries and colonies have 
agreed to grant the right to a patentee who has filed an application for a patent 
in one of the countries or colonies, to date any or all the other applications he 
may make for the same invention in other realms during the veur, as of the 
date of his original first application, The application in Australia can either 
be a provisional one or a complete. The fees and stamp duties are just double 
those of an application for Great Britain and Ireland. 


Brush Contracts,—Tbe Brush Electrical Engineering 
Oo. have secured the following contracts :— 


CARDIFF CORPORATION TRAMWAYS (per British Westinghouse Co.).—165 pairs 
maximum traction trucks. 


Durban HARBOUR Волар. —800-к w., dynamo and switch panels. 


The Motor-Car Show at Islington. — To-morrow is 
the closing day of the ninth annual automobile show which is being 
held at the Agricultural Hall, Islington, under the auspices of the 
Automobile Club. It is undoubtedly the biggest show of the kind 
that the Agricultural Hall has seen, is a businesslike and compact 
s ffair, and is a credit to Messrs. Cordingley & Co. (of the Motor-Car 
Journal), the promoters. Though it is undoubtedly representative 
of motor-car industry, and illustrates the enormous progress which 
the business is making, the electromobile exhibits are unfortunately 
very few and far between, though there is a large variety of exhibitors 
of ignition devices, batteries, charging boards, and other electrical 
details of a like nature. The electrical vehicle exhibite are pro- 
vided by the London Electromobile Syndicate, Messrs. Bath and 
Bon, of London and King's Lynn, Messrs. Morgan & Son, the Anti- 
Vibrator, Ltd., of Croydon, and the Lancaster Motor Garage. 
Among the exhibitors of the small devices mentioned, we noted 
Messrs. Van Raden & Co., Messrs. Sutherland & Marcuson, the Sola 
Accumulator Co., the Pfluger Accumulator Co., Messrs. Pritchetts and 
Gold, Mesers. Peto & Radford, the Max Accumulator Co., the 
Electric Battery Oo., the A. B. P. Accumulator Co., the Electric 
Ignition Co., Messrs. Salsbury & Son, Mr. Е. C. Blake, Messrs. 
J. Lacoste & Co., Messrs. Greenberg & Co., the British Steam Trac- 
tion Syndicate, Mesere. J. C. Fuller & Sons, and the Prested Miner's 
Gas Indicating Electric Lamp Co., Ltd. Messrs. Geipel & Lange 
are showing their Vulcan electrical speed indicator. Messrs. Cross- 
ley Bros., the National das Engine Co., Messrs. Bilbie, Hobson and 
Co., and Messrs. Kynochs all exhibit small gas engine driven electric 
generating sets. 'There are more than 300 exhibitors. Some of the 
racing macbines for the eliminating test in connection with the 
British team for the Gordon-Bennett race are on view, as well as 
many new heavy vehicles for municipal purposes. For those who 
take an interest in the progress of aerial flight, а collection of 
flying machines and other kindred exhibits of models, &c., will be 
found in the North Gallery Annexe. This section has been 
organised by the Aero Club of the United Kingdom. 
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New Electro-magnetic Track Brake.—The problem 
of efficiently controlling a heavy tramcar continues to receive close 
attention at the hands of those interested in the application of elec- 
tric traction. The B.T.H. Co. are the latest in the field with a device 
to attain this desirable end. This takes the form of an electro- 
magnetic track brake, and consists of suitable electro-magnets 
mounted in proximity to the track, and which, when energised, are 
drawn down on to the rails. The current is generated by the motors 
acting as generators, and the brake action results both from the 
magnetic brake-shoes and the retardation due to the motors acting 
as generators. 

The brake consists of a cast-steel shoe suspended from a 
bracket fastened to the side of the car truck. This bracket is 
well ribbed and braced, and is provided with heavy lugs which take 
the thrust through cast-steel links in compressicn. The bracket is 
formed to act as the seat for two compression springs, which support 
the brake proper by wrought-iron eye-bolts. These springs keep the 
brake-shoe free from the track when it is not in use. The brake- 
shoe itself consists of a substantial steel casting with a cored recess 
into which the magnetising coil is placed. 
A brass cap or cover is placed over this 
` coil, and so fitted as to form a water-tight 
protection, A steel core extends through 
the coil providing two magnetic circuits, 
each of which is completed by the section 
of rail immediately under the brake shoe. 
The terminals of the magnetising coil 
consist of well insulated flexible wires 
brought out through bushed holes in the 
top of the cast-steel frame of the shoe. 
They consist of two wires in duplicate, 
and are of sufficient length to extend 
from the end of the coil winding to the 
car underframing without a joint. Each 
shoe is provided with wearing plates for 
contact with the rails. These plates are 
steel castings, held in place by machined 
bolts so placed that the plates may be 
renewed without removing the brake shoe 
from the truck. 

In the case of a double-truck car, the mag- 
netising coils in the two trucks are placed in 
parallel, and an injury to one of them 
would still leave half the braking effort 
available. The chances of skidding the 
wheels are claimed to be greatly diminished 
with this brake, since the track shoes are 
in no way connected with the wheel brakes, 
and an independent action of the hand-brake is at all times possible. 
The adhesive force between brake-shoe and rail is about one ton 
for each magnet, thus ensuring accurate control,even on wet and 
greasy rails. The brake is applicable to practically all types of car. 

In order to demonstrate the efficiency of the brake as an 
emergency and service brake, a series of tests have been carried out 


— 
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under actual working conditions оп опе of the heaviest routes in 
the country. A four-wheel double-deck car with two motors was 
used, and the following resulte were obtained :— 


EMERGENCY STOPS. 


Speed on applying Time to Distance to Grade 
brake. stop. stop. down. 
25 miles per hour ... 4 seconds 25 yards 1 е E 
14 miles per hour ... 1*9 ,, 5:8 „ Level. 
SPEED REGULATION DESCENDING GRADES. 
Speed maintained. Grade, Current per motor. 
5 mus per hour... - { i s 1 4 amperes. 
b milos per hour... У 1 in 17 35 „ 
5 miles per hour... 1 in 45 2 


The first test represents extreme conditions, such as а car runnin 
xir down а steep incline ; and, considering the gradient and the 
igh speed, the stop was very rapid, being made in about 2j car- 
lengths. The second test would correspond to the case of a car 
travelling at a moderate speed, and obliged to pull up suddenly. It 
will be seen that such a stop can be in less than a car-lengtb. 
The second table is interesting, inasmuch as it shows that a low 
and even speed can be maintained when the car is coasting down 
the steepest grades, so that it is always under perfect control. If. 
necessary the car can be brought to a stop by farther movement of 
the controller handle, and held at rest by the wheel brake. 


For Sale.—On March 29th and 30th, Mr. T. Kinsman i 
to offer for sale by auction various plant and tools at the 1 
station at St. Austell, See our advertisement pages for particulars. 
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DIAGRAM SHOWING BRAKE ATTACHED TO SINGLE TRUCK. 
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Catalogues and Lists.—Mxssns. DAVID ROWELL AND 


Со. have issued a catalogue of their fencing, iron and stee! structures, 
engineering works, and so on. 


A circular of electrical installation plant and accessories, with 


several descriptive estimates for electric lighting and telephone work 
has reached us from MESSRS. HENDERSON, 
Old Queen Street, Westminster, S.W. 


BrawoHET & Co, of 19, 


The LaHxEYER ELEOTRICAL Co., Lrp, of New Oxford Street, 


W.C., have just published ап excellent illustrated list (No. 138) 
of 48 pp., describing fully and giving 
trollers and other apparatus for electrically driven cranes, hoista, 
lifts, and other variable-speed machines. 


diagrams and prices of con- 


A list of small continuous current arc lamps has come to hand 


from M. L. Barpon, of Clichy (Siene). 


Two neat brochures have come to our hands from the BnrrISH 
WrEsTINGHOUSE Co. One is entitled Three-Wire System for 
Variable-speed Motor Work,” and is а reprint of a paper read before 
the American Institute of Electrical Engineers 16 months ago by 
Mr. N. W. Storer. The other, written by Mr. B. G. Lamme, is also 


A 
3 
\ 
[*3 


—- 


eee ; 


B T H. ELECTRO MAGNETIC Track BRAKE. 


same Institute two months 


earlier, describing the “ Washington, Baltimore and Annapolis 
Single-phase Railway.” 

Mr. James LATPAUER of 72, Finsbury Pavement, E.C., has sent us 
a copy of the latest price list issued by Dr. Paul Meyer, of Berlin, 


whose sole agent he is for the United Kingdom. The list is printed in 


English, French, and German, and contains many: pictures, it 
gives the prices and particulars of various kinds of volt and 
ammeters, ohmmeters, induction coils testing lines without current, 
long-distance switches, automatic controlling apparatus, various 
kinds of quick-break switches, single and double-pole. Mr. Littauer 
m dir оре to the trade on application. 

good list of registered desigas of electric light fittings has 
been published by the Lonpon ELECTRICAL quse Oo, Ta ot 
Roberts Works, Hampstead Road, N.W. A number of this company's 
recent designs wer? illustrated in our issue of October 16th, 1903 
but in the present list (82 pp.) there is a novelty described in the 
form of a patent two-light expanding counterweight pendant, the 
range between the holders varying from 12 to 24 in. 

Mn. FERNAND Еврїв, of 3, East India Avenue, has placed before 
us а new list of bi-metallic wire for electrical purposes. He is sole 
English agent for this wire, which is manufactured by the Com- 
pagnie des Trefileries du Havre, of Paris. Some interesting par- 
ticulars are set out of examples of the wires generally used in the 
construction of overhead telegraph and telephone lines with bare 
"не Pie Уз We piri "d different conductors follow. 

me new of distributing fuseboard i 
arene pun F. Mov, LT». : — иш 
esses. HOLDEN & Brooks, LTD, of Manchester, have i 
a new 16-page pamphlet detailing very fully the advantages io 5 
derived from the adoption of the Brooke's new steam trap which 
they have lately introduced. The increasing demand for steam 
traps generally has already led to the placing of a number of orders 
for the Brooke's trap. It is claimed that the device is essentially a 
parri trap, res Nar avoided by the con- 
, which is fully explaine 
3 y exp with excellent illustrations in 
A circular issued b 


the Cara 
details respecting the e Capu ASBESTOS Oo., LTD., gives some 


blae asbestos mattresses for boilers, and 


4 


p ————— —— — 
— — — — IT PE GEG 
—— —— — P. 
3 


T NES — —— 


— — — 


Vol. 54. No. 1,974, Manon 25, 1904.] 


THE ELECTRICAL REVIEW. 


508 


their application. Views are given of the M. E. S. Co.'s station at 
Willesden, and the St. Andrew's Cross station at Glasgow, where 
these mattresses are in use. 


Book Notices.—7'he Indian Electricity Act, 1903. 


By J. W. Meares, M. I. E. E., Fellow of the Royal Astronomical 
Society, Electrical Engineer to the Government of Bengal. 1904. 
10s. 6d. net. Oalcutta: Thacker, Spink & Co. As there is great 
scope in India for electrical enterprise, it is desirable that engineers 
in this country should be aware of the provisions of the law in that 
part of the British Empire regulating the supply of electricity. 
Only last yeara new Act was passed making considerable changes 
in the old law, which make it more in acoordance with modern 
requirements. Under this Act, electrical progress should be much 
more rapid than it has been in the past, and Mr. Meares has 
endeavoured in the present volume to explain the provisions of the 
Act in the light of the peculiar conditions prevailing in India. The 
text and rules are set out in full, and valuable notes are added by 
the author. The introductory chapter gives a most interesting 
sketch of the history of electrical legislation in India, which ought 
to be read by all who take an active interest in the reform of our 
electrical laws at bome. It will be seen that India has now 
obtained some of the reforms which are urgently demanded, but as 
yet not granted, in this country. The work is carefully prepared, 
and the exposition of the law is all the more clear by being given 


by a practising engineer familiar with the conditions under which 


electrical work is carried on. 

“Oil Engines: Their Selection, Erection and Oorrection,” by 
W. A. Tookey. London: Merritt & Hatcher, Ltd. 1s. net. 

Index of the Technical Press.” London: Engineering. 

“ La Télégraphie sans fils,” by A. Broca, 4 fr. Essais Industriels 
des Machines Electriques,” by F. Loppé, 8 fr. Paris: Gautbier- 
Villars, 1904. 


Falsifying Time Sheets.—An electrician named 
Fred W. Sheppard, employed by Messrs. Royoe, Ltd., electrical 
engineers, of Hulme, was sentenced to two months’ hard labour at 
Manchester on March 18th, for obtaining £2 10s. by falsifying work- 
men's time sheets. 


Dissolutions and Liquidations.—A compulsory wind- 
ing-up order having been made against the McGuire Manufacturing 
Co., Ltd., upon the petition of the Electric Equipment and 
Securities, Ltd., the statutory meetings of the creditors and share- 
holders were held last Tuesday at Carey Street. Mr. Winearls, 
Assistant Receiver, reported that acoounts had been filed 
showing unsecured creditors £6,871 13s 6d., fully secured 
creditors, £6,317 10s. 6d. (securities valued at £8,140 Os. bd.), 
and preferential claims £76 Os. 94., making a total indebtedness 
of £13,265 4s. 9d. The assets were valued at £5,540 1s. 3d., 
and consisted of cash, £17 5s. 4d., stock, £2,000, machinery, 
£1,500, fixtures and fittings, £200, and the estimated lus 
of £1,822 15s. 11d. from the securities held by creditors. e 
deficiency of assets to meet the liabilities of the company is 
returned at £1,407 13s., and the total deficiency to the sonteibatories 
at £25,267 38. The company was formed on February 19th, 1901, 
under the name of the Euro McGuire Manufacturing Oo., Ltd. 
with a nominal capital of £20,000 (subsequently increased to £40,000) 
to acquire and work patente, infer alia, for electric motor trucks, 
sweepers and fenders, and with that к to enter into an agree- 
ment with Mr. Frank Charles Buxton for the purchase by the com- 
pany of (1) the righte of W. A. McGuire for Europe and the British 
Colonies (excepting New Zealand and Australia and North and 
South America) in certain patents belonging to MoGuire and 
any other patents which he might thereafter take out by way of 
improvements, with the right to use the name of McGuire and to 
act as agents for the MoGuire Manufacturing Co., of Chicago; 
(2) All (if any) rights and privileges agreed to be sold to Buxton 
by McGuire ; and (3) the benefit of all profits arising from contracts 
which. Buxton had entered into as agent for the McGuire Manu- 
facturing Oo. The consideration was £11,000, to be satisfied by the 
allotment of 11,000 fully paid-up shares, of which 5,000 were to be 
allotted to McGuire, and 6,000 to Buxton. By the same ment 
Buxton was to be the g director of the company for three 
years from January ist, 1901, during which period he was to devote 
toe whole of his time to the company, and be subject to the board 
of directors at a salary not exceeding £500 per annum. The 
qualification of directorship was the holding of 100 shares. The 
company proceeded to allotment on May 7th, 1901, and in all 
12,862 shares were issued for cash. А prospectus dated May 22nd, 
1901, offering for subscription 5,000 shares, was printed, but was not 
sent out to the public. In May, 1903, proceedings were commenced 
by Mr. Harold Jowers (who was on the board of directors from 
September, 1902, to May, 1903), against the company and Buxton 
and another director for the recission of his contract to take 5,000 
shares, and the return of £5,000 subscribed by him for the same, on 
the ground of misrepresentations of Buxton and the other director. 
The action was eventually compromised on the terms that Jowers 
was to reveive a promissory note from the company for £1,500, 
payab.e 12 months after date, and to retain the 5,000 share 
each side paying their own costas The company acquired in 
July, 1901, a lease for 999 years from 1861 of Elton Fold 
Works, Bury, from the Lancashire and Yorkshire Bank for £6,000. 
The business was commenced, a number of orders for trucks being 
subsequently obtained from the British Westinghouse Co., and the 
British Thomson-Houston Co., including trucks for the Great 
Northern and City Railway, London County Council tramways, 
Bury Corporation tramways, and the Darlington tramways. The 
first and only accounts of the company, which were made up to 
December 31st, 1902, showed a loss of £2,721 88. On September 
3rd, 1903, the petitioners advanced £1,500 for 60 days at 6 per cent. 
on the security of a charge on the whole of the works (subject to a 


mortgage of £4,000), and all book debts, present and future. The 
loan bad not been repaid, and the petitioners had obtained judg- 
ment in of it, and their other advances, amounting in all to 
£2,000 168. 10d. and £4 J 4s. costs, on which the petition was based. 
Execution was levied on behalf of the petitioners at the company’s 
works at Bury on February 8th, 1904, and the sheriff was in 
sion at the date of the appointment of the Official Receiver, as Pro- 
visional Liquidator. A considerable negotiation an arrange- 
ment was made under which the petitioners instructed the sheriff to 
withdraw, and the Westinghouse Oo. paid to the Official Receiver 
£1,000 on account of their contract, and the special manager, under 
the direction of the Official Receiver, had been carrying on the 
business with а view to the completion of the contracte. 

At both meetings there was a difference of opinion as to the 
appointment of а liquidator, and the point will be referred to the 
Court for decision. 


List or CREDITORS over £10. 


Alldays & Onions, Ltd., Birmingham .. nes x ae £22 10 6 
Austen & Dodson, Sheffield КВ ee за d г 97 1 5 
John Baker & Co. (Rotherham), Ltd., Rotherham.. 988 14 0 
Walter Brierley, Bury S ee és e ka vs 21 0 0 
Brydon & Co., Manchester. m 83 T. - čb 27 711 
Pn Buen oncon és “> vs ав T Р ко 
в . Cass, ury ee ee ee .6 ee Ф Ф ee 
Samuel Cook & Co., Bury .. Es T А 2 60 1 
Electrio Equipment and Securities, Ltd., London .. 657 10 
Elton Cap Dy Oo., Ltd., Elton, Bury x ee oe 157 15 
Gas Committee, Bury Corporations Bury .. 57 15 
Hadfield's Steel Foundry Co., Ltd., Sheffield.. 890 17 
Hall & Piokles, Manchester ca T M i vs bb 19 
Hartle & Со... э ] ee ee ef ee ee ae 164 10 
Hutch n Bros., Bury ae xd ba A 10 3 
Inland Revenue $4 24 v 12 16 
Harold Jowers, Ha Heath 1,515 0 
песо, Ltd., Sheffield .. 11 
Bauous, London ss S vs 424 10 
8. en & Sons, Ltd., Manchester be vs 
MoGuire Co., Ltd., C , U.S. A н ys as d "n 


©. M. Merchant & Son ury 


8 
S 
ORO DAIDODOOHBDAHBOCONDOOARAIORO 


G. F. Milnes & Co. Suez Salop ае 71 10 
Samuel Osborn ё Co, Lid., She ей... sl s s NB 4 
wen ee ee oe ee ee 
H. Pickup, Radoliffe Е 11 12 
W. Ro & Bury ee ee 121 18 
D. Rollo & Oo., Li 1 ec ° ө eo 211 18 
Street Railway Journal, London .. oe 20 16 
Tilza Bronze Co., try + ae . 85 12 
Tramway and Railway World, London . 27 16 
Vaouum Oil Oo., London .. cà өө is p T 16 19 
Chas. Walmsley & Co., Ltd., Elton, Bur $a "e 11 1 
Wilson, Bristow & Carpmael, London ‘ T es 90 0 
Кому SEgcURED. 
British Electric Car Co., Lid., Manchester. os oe 2449 9 
КАО Derby, ury.. T 24 is 2 ice . . 849 410 
Electric Equipment and Securities, Ltd 1,628 7 0 
ancashire and Yorkshire Bank, Ltd., Bury 4,083 6 8 
Lancashire and Yorkshire Railway Co., Bury А " 49 16 11 
Wm. Chaplin, London ee ee ee ee е ee 59 5 4 
PREFERENTIAL. 
Frank Chas. Buxton, London Р bs 422 611 


& Tomlinson, Ltd (ia lig.), should send 
ebts, &o., to Mr. A. B. Bryden, 23, Bucklers- 


Creditors of Brab 


| particulars of their 
огу, E. C., the liquidator, by April 9th. 


Blackpool Tramways.— The Lancashire Chancery 
Court is being petitioned by the Blackpool, St. Annes and 
Lytham Tramways Oo., Ltd., and the Blackpool Electric Tram- 
way (South), Ltd., to sanction a reduction of the capital from 
£150,000 to £125,000. Itis proposed to do this by exti g 
£20,000 of the ordinary capital and £5,000 of the preferred capital. 
The company was formed to take over the tramways from Blackpoel 
to St. Annes and Lytham, which were formerly run by gas traction, 
an Act of Parliament having been obtained in 1900 for their oon- 
version into a system worked by electricity. They were not able 
to carry that out, because it required wey ore of money to do the 
work of electrification, and the Blackpool c Tramway (South), 
Ltd., was formed, asan outaide speculation, with a view to obtaining 
a controlling interest in the other company, which it ultimately 
did. The two then came together, and the South Oo. d to 
electrify the tramway system and to buy up and get rid of the old 
debentures, which consisted of £40,000 first debentures and a 
portion of an authorised issue of second debentures, In considera- 
tion of that they were to receive £150,000 first debentures, a 
balance of £10,000 preference shares which were unissued, and a 
new issue of £50,000 ordinary shares. The work was carried out, 
and the position now was that the former company had an issued 
capital paid up of ordinary shares, £100,000, and preference shares, 
£50,000, and a debenture issue of £150,000 as against which the only 
serious asset was the tramway system. The object of the present appli- 
cation is to put the company on a proper footing. The petition was 
presented to the Court on Monday last, when counsel for the Black- 
pool, St. Annes and Lytham Oo. informed Vice-Ohancellor Hall 
that it was proposed to reduce the ordinary shares from 20s. to 16s. 
per share, and the preference from 20s. to 18s. The Court was 
further informed that the Electric Tramways (South) Co. was 
formed ostensibly to buy the whole of the assets of the other com- 

y, but it was unable to do that. It had, however, £150,000 

ebentures and а sufficient majority of the shares to practically 
give it control. Complications arose through the contractors who 
were engaged to make the line who had issued to them one class of 
preference shares and the whole of the ordinary shares, but they 
could notcarry on their work,and in the end the shares were sold 
to the shareholders in the South Co. The reduction in capital 
which was asked for was consequent upon the reduction in the 
other case. 


Trade Announcements, — The Rhodes Electrical 
Manufacturing Co., Ltd., inform us that they have established a 
branch office at 35, McAlpine Street, Glasgow, for the sale of their 
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manufactures (electric motors and dynamos) for the whole of 

Scotland, under the management of Messrs. James T. Donald & Co., 

2 All inquiries for this district will be dealt with at that 
dress. ° 8 | 

Messrs. Edward G. Herbert, Ltd., announce that owing to the 
rapid growth of their business, they have moved from Cornbrook 
Park Works to а larger works, Rosamond Btréet East, Manchester, 
where all communications should be addressed. 

Messrs. Newton Bros., electrical engineers and contractors, have 
taken more commodious premises at 21, Market Place, Derby, as 
offices, and all communications should be addressed there. 

Mr. H. S. Jacques has commenced business as H. S. Jacques and 
Co., electricians, &c., at 21, Duke Street, Whitehaven. For the past 
11 years he has been connected with Messrs. John Whittle & Son, 
TE of that town, and has carried out a large number of instal- 
ations. 


High Voltage Electric Bell.— Fire or burglar alarme, 
danger signals, &c., depend in the main on the satisfactory state of 
the battery. Ifthe battery is neglected or run down, even the best 
alarm bell will be of no use. "These shortcomings have been success- 
fully overcome by the International Electric Co., of 55, Redcross 
Street, Darbican, who have just brought out а gas and waterproof 
iron-cased Bell, which can, without the insertion of a separate lamp 
or other resistance, be connected direct to any electric light supply, 
up to 250 volta. It stands to reason that in this case the source of 
supply is available at any moment, especially when it is wanted ; 
and the signalling is naturally distinct and reliable. The bells are 
stocked for 100 to 110 volts, and 200 and 220 volts, but can be made 
to guit any voltage up to 250. We should say thata good many 

of our readers will be interested in this new departure. 


Deed of Assignment.—Creditors under the deed of 
assignment executed by H. J. Leeves-Johnson and C. W. Fitszer 
(Johnson & Fitzer, electrical engineers, Twickenham), should send 
particulars to the trustee, Mr. H. McLellan, Devonshire Chambers, 
Bishopsgate Street Without, by March 30th. 


New Arc Lamp Mechanism.—Some weeks ago we 
referred under this heading to & new device of considerable promise, 
having the minimum of working parts—two, to be precise— aud 
ofgreat simplicity. Since then.we have seen the lamp in opera- 
tion at Faraday House, by invitation of Mr. L. C. H. Mensing. the 
inventor, who, as is well known, has made а special study of arc 
lamps for twenty years and more. The model in question was 
operated іп our presence as an ordinary open arc lamp, a flame 
arc, and an enclosed arc—all on direct current; the lamp, how- 
ever, is readily adapted to alternating current, by the substitu- 
tion of a suitable shunt coil for that used with direct current. 
As an open arc the lamp was burned on a total voltage of 60 
volts, with 40 to 45 volts across the arc, and 7 to 10 amperes; 
as enclosed arc, on 100 volts, with 60 volts across the arc, and 7 
amperes. 

The grip with which the carbons are held is such that striking the 
frame with a metal bar (or an umbrella handle!) produced not the 
slightest effect on the arc; yet the feeding is very sensitive. 

Seeing that the model in question is the very first of its type, and 
that the design has not yet passed through the usual stages of 
experiment and improvement of details, the results attained by Mr. 
Mensing are remarkable, and lead us to believe that, given time aud 
opportunity to remedy the slight defects unavoidable in a “ first 
edition,” he will be able to bring it to a very high degree of per- 
fection. We hope in a later issue to give full details of the con- 
struction of the lamp. 


. Bastian Mercury Vapour Lamp.—On Saturday last 
a demonstration of this lamp took place at the offices of Messrs. 
Rumney & Rumney, 3:), Victoria Street,8.W. An account of the 
lamp will appear in our next issue. 


LIGHTING AND POWER NOTES. 


Arbroath.—The Empire Electric Light and Power Co., 
which is negotiating with the T.C. for the transfer of its prov. order, 
has refused the amended proposals put forwarded hy that body. 

The sum of £200 offered by the Council to Messrs. Buchan and 
Hogarth for their services in regard to the scheme, has been refused 
by them, and an intimation given that they would accept a fee of 375 
guineas, or as an alternative refer the fixing of the fee to an 
arbitrator. This offer tne Council bas not accepted. 


Ashford (Kkent).—In response to the request of the 
electric lighting company, the U. D. O. has consented to fix the 
periods at which the Council may purchase the undertaking at 21, 
25 or 35 years, instead of 21 years, as previously decided. | 


Beeston.—The canvass of the district on the electric 


lighting scheme has proved satisfactory, and the Council has 


resolved to take the matter in hand at an early date. 


Bournemouth. —0On the 16th inst. an exhibition of 


electrical appliances, under the auspices of the Bournemouth and 
Poole Electricity Supply Co, was opened at the Hotel Mont 
Dore, by Mr. Beale, the mayor, in company with Mr. Bacon, 
the mayor of Poole. After the ceremony luncheon was 
served at the hotel. This is the first exhibition of its kind 


held in the borough, and is due to the enterprise of the Elec- . 


tricity Supply Co. whose undertaking, after various stages of 
trouble and difficulty, is now in a prosperous condition. Many 
novelties were shown at the stalls, including appliances for lighting 
and domestie use and various power purposes. A number of ‘local 
firms exhibited, and several kinds of electro-medical apparatus were 
on view. The exhibition closed on the 23rd inst., the prices for 
admittance were 6d., and after 6 p m., 3d. | 


Brighton.—The T.C. has resolved to erect а new con- 
verter house, cable culverts, &c., adjoining the works in North 
Road, and has accepted the tender of Messrs Rowland Bros., of 
Horsham, at £5,699. | 


Carlisle,—The T.C. has adopted the recommendation of 
its E.L. Committee to extend its mains to Caldewgate at a cost of 
about £430, when the agreement now pending with the North 
British Railway for а supply of energy, which is estimated at 
60,000 units, has been entered into. The Sub-committee appointed 
to consider the system of cbarging for energy at present in 
operation has recommended that the present rates be continued. 


Chatham.—The Admiralty has decided to erect an 
electric power station at the Dockyard at а cost of about £50,000, 
and has placed orders with Messrs. Bruce Peebles & Co. for the 
complete equipment. 

The Government has also intimated that it will shortly erect a 
new electrical school, which will be in connection with the School 
of Military Engineering. 


Dartford.— The U.D.O. has decided to supply energy 
for the lighting of the market stalls at 1s. 2d. per week per 250-с.р. 
lamp, and 10d. per week per 130-с.р. lamp. 


Dorking.—The T.C. has resolved to increase the amount 
of the loan upon recently for mains extensions to £3,000. 
The Council also agreed to pay Messrs. Edmundsons £8,000 in 
respect of the work done in connection with the scheme and £260 to 
Mr. Trentham on account of his fees. 


Dublin.—The City Auditor in his report states that the 
depreciated value of the buildings and plant of the Fleet Btreet 
scheme is £28,790, and it is proposed to transfer this amount to the 
Fleet Street suspense account, which’ leaves the remainder of the 
undischarged balances of loans at £28,784, the estimated 
present value of the buildings and plant taken over as a 
capital charge against the Pigeon House scheme, in addition to 
amounts borrowed for the special purposes of that scheme. The 
committee will recommend to the Council] that the repayment of 
the amount charged to the suspense account shall be effected within 
seven years from October let last, insfead of the time originally 
sanctioned. If this is not carried out it is stated that the whole 
amount of the unpaid balances of loans must be charged against the 
new scheme, which would then be unduly weighted with unpro- 
ductive capital cbarges. 


Dundee.—Messrs. James Scott & Sons, who have works 
in the city, have decided to replace their steam power by elec- 
tricity, and altogether the new plant is estimated at about 
2,000 нр, The firm will lay down their own machinery, and 
propose to install Westinghouse gas engines for driving the 
generators. | 


Falkirk.—The N.B. Railway are inquiring аз to а supply 
of electricity from the Corporation works to the Grahamston Station 
goods yard and Falkirk (High) Station. Terms have been asked 
for a supply of st least 35,000 units per annum. The matter has 


been remitted with powers to the convener, the town clerk and 


the electrical engineer to arrange with the company. 


Festiniog.—The dispute with Mr. Yale, the manager 
of the E.L. Co., ib stated to have now been settled. The Council 
alleged that the light did not come up to the standard laid down in 
the agreement, but the maintenance of the lighting has been recently 
transferred into the hands of the Council. 


Germany.—It has been decided to erect an electricity 


works at Rudesheim. 


Gillingham.—The T.C. has decided upon alterations in 
the scale of charges for energy. Those who prefer to continue the 
maximum demand system at 7d. and 2d., as at present, may do so, 
but the Council has decided also to supply on a flat raté of 44d. 
per unit. For slot meters the cherge will be 54d. instead of 6d. per 
unit. 


Glasgow.— The Electricity Committee of the Corporation 
reports that it has received a further deputation from the 
Pollockshaws Т.С. with reference to the application to the B. of T. 
by the Clyde Valley Electrica] Power Co. for & prov. order to 
supply electricity within the burgh. Provost Wilson ‘stated that 
since the last conference, the Clyde Valley Co. had requested the 
B. of T. to dispense with the consent of the burgh to the granting 
of the order; and the deputation desired to know whether, and 
upon what terms, the Corporation would, in the event of the burgh 
successfully opposing the company’s application, and themselves 
obtaining an order, be prepared to take a transfer, and supply elec- 
tricity within the burgh. The matter has been remitted to a 
special committee. - 

Contracts have been placed by the T.C. for the necessary work in 
connection with the erection of the northern section of the Port 
Dundas generating station. 


Grimsby.—At a recent meeting of the Corporation E. L. 
Committee in connection with the opposition which the Corporation 
is raising to the Lincolnshire and Yorkshire Electric Power Bill, 
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it was decided to retain the services of Dr. Kennedy, electrical 
expert, to work up the case at a fee of 50 guineas, with additional 
remuneration if he is required to give evidence in either House. 
The Committee also resolved to instruct counsel. It was stated that 
the cost of its oppositión to the scheme would be about £500 or 
£600. The value of the Corporation power station and plant, 
which the opposition is intended to safeguard, is £80,000. 


Hampton.—The U.D.C. has decided to accept the tender 


ot the Twickenham and Teddington Electric Supply Co. for the 


public lighting, and to give the Gas Co. notice to determine its 
contract from September 29th next. 


Heckmondwike.—The U.D.C. has resolved to reduce 
the price of energy for lighting purposes to 4d. per unit. 


Hindley,—The U.D.C. has resolved to apply to the 
Bor T. for ап extension of time for the carrying out of its E.L. 
order. 


Hucknall-Torkard.— The U.D.C. bas decided to ask 
the Derbyshire and Notts. Electrio Power Co. for its lowest 
terms for supplying eleotrieity at any given point in the district, 
without fixing any minimum, and that the Hucknall Colliery Co. 
be also asked if it would be prepared to supply electricity, and 
upon what terms. 


Inverness.— Messrs. Edmundsons are to carry ont the 
electric lighting of the town, and а site has been selected. The 
company are bound under a penalty to complete the work before 
December next. 


Italy.—A concession has recently been granted for the 
electric lighting of Amalfi. . 


Kalk Bay (S. A.).— The Council has decided to intro- 
duce а Bill into Parliament for powers to supply electricity for 
lighting and power purposes. 


Keynsham.— The B. of T. has notified the R. D. C. that 
it might dispense with the Council's consent, and let the petitioning | 
company proceed with the,E L. order; a deputation was appointed 
and discussed the matter with the Board, and at the next meeting а 
motion will be put forward giving tbe Council's consent to the 
order being carried out. The districte affected are Keynsham and 
Saltford, sud the company has agreed to lay its wires underground 
where possible, and to reduce the charge for energy from 8d. to 7d 
per unit. | 


Leek.—The U.D.C. has fixed the following scale of 
charges for energy for power purposes:—650 units and over per 
quarter per kilowatt demanded, 13d. per unit; 520, 12d. per unit; 
390, 2d. per unit; 260, 23d. per unit. For motors running inter- 
mittently, and consuming less than 260 units per quarter, 24d. per 
unit. 


Leicester.—The report of the last half-year's working 
of the electricity department shows a total income of £15,676, and 


ga after deducting for working expenditure, a gross profit of £8,874 


has been obtained. Interest amounted to £3,380, and sinking fund 
£2,545, leaving a net profit of £2,948, an increase of £262 for the 
half year, and making an accumulated profit of £9,750. The 
switchboard at the town office which was burnt, was replaced at a 
cost of £1,030, and has been written off. £854 was expended on 
renewal of meters, and £1,358 in the relaying of a trunk main. 
Some: £300 more than the profit balance has been expended, 
leaving а capital to carry forward of £6,507. 


London.—SHoREDITtcH.—At the last meeting of the 
B.C. a discussion ensued on the recent conference of London 
municipal authorities convened by the Borough of Hackney, at 
which a resolution was passed urging the L.C.C. to again apply to 
Parliament for powers to enable B C.'s to undertake the wiring 
and fitting of consumers' premises for electric light and power, 
and if necessary to borrow money for the purpose. 

Mr. Eldridge, chairman of the E.L. Committee, reported that he 

attended the conference, and that he was the only one to oppose 
the resolution, but after listening carefully to tbe arguments put 
forward, he came to the conclasion that it might not be advisable in 
Shoreditch. The vote was practically unanimous, and the whole 
conference would go as а delegation to the Council. The Council, 
in conclusion, took no action in the matter. 
» MARYLEBONE.—The petition from the B.C. for leave to introduce 
new provisions into its Bill to enable a company to manage the 
undertaking has been considered by the Standing Orders Committee 
of the House of Commons. The Committee announced its decision 
to dispense with the Standing Orders, and allow the new provisions 
to be introduced and considered by the Select Committee, to whom 
the Bill is referred. 

IsLIxdTOR.— The B.C. has decided to make a minimum charge of 
11s. 8d. per quarter for energy, and to impose а meter rent of 
23. 6d. per quarter on all consumers whose accounts do not amount 
to 25s. every three months. 

L.C.C.—At the meeting on Tuesday last, the Council decided to 
advance £26,000 to the Hackney Borough Council for additional 
plant at the generating station, and to sanction the borrowing by 
Bt. Pancras Borough Council of £19,000 for the extension of mains. 

The Proposed Loan to Marylebone.—The Finance Committee sub- 
mitted a fresh report on this subject. It was pointed out that in 
the Bill now being promoted by the Borough Council, provision 
was made for the borrowing of money by mortgage, and for the 


creation and iesue of stock by the borough under the Local Loans 
Act, 1875. The County Council had petitioned against the Bill on 
the ground that the borrowing clauses should be amended so as to 
conform with the existing conditions under which the borough 
councils were empowered to raise money. The borough council had 
now asked the County Council, subject to the passing of the Bill, to 
advance £1,365,000 for the purchase money, and had intimated that it 
would also apply for sanction to borrow £460,000 for the erection of 
з generating station and the laying of mains. The Committee stated 
that it desired to continue the policy of providing the funds 
required on loan by the local authorities, and would regard with 
grave apprehension any departure from that system iu the direction 
of the creation of separate local stocks. It therefore advises the 
Council to seek powers in its Money Bill of this year to 
raise temporarily, in the event of the В.С. Bill becoming 
law, the loan of £1,365,000, to provide for the payment by that 
Council to the company, the temporary loan being afterwards made 
permanent by the issue of stock. A resolution to this effect will be 
proposed апа communicated to the Borough Council. 

BETHNAL GRREN.— The Electrical Committee of the B.C., in the 
course of a lengthy report, state as their reason for deciding to pur- 
chase the freehold and leasehold interests of an adjoining area to 
that obtained for the electricity works, that the present site would 
be insufficient with the addition of a refuse destructor plant, and 
that in order to get over the objection of the owner of the property 
in Marian Square, it was necessary to acquire a greater area than is 
8 required. The cost of the added area of 38,916 sq. ft. is 

HackNEY.—The Finance Committee of the B.C. submitted, on 
Tuesday, estimates for £260 for distributing mains. 


Honley.—Electric lighting works at Honley, near Hud- 
dersfield, designed by Mr. A. B. Mountain, the Huddersfield Cor- 
poration's electrical engineer, were formally opened on 21st inst. 
by Mr. Crowther, the chairman of the U.D.C. The building 
containing the generating plaut forms part of the gasworks, which 
are also the property of the Council. This has been converted, now 
forming a suitable electricity works. The main plant consists of 
one 22-k w. Westinghouse generator, driven by a 35. B. H. p. Westing- 
house double cylinder vertical gat engine; а larger set of 40 KW., 
and of similar design and construction, has also been supplied 
by the Westinghouse Co. А small 8-kw. dynamo, of the 
Alliance Electrical Со.'в make, has been installed for supplying 
energy for lighting during the period of light load. This 
‚1в driven by an engine which is constantly running for pump- 
ing purposes for the gasworks. The switchboard, supplied by the 
Alliance Electrical Co., regulates the energy generated by the three 
sete, and also controls the supply for three feeders and the street 
lights. The mains also have been supplied and erected by the 
above company, and consist of overhead bare copper wires supported 
on steel poles, the pressure of supply being 200 volts. The plant is 
capable of supplying 2,500 8-с.р. lamps, and the total capital outlay 
will be about £2,400. Mr. Mountain handed to Mr. Crowther a 
gold key with which to open the works, and tbat geutleman 
started one of the sets, Mr. W. Brooks, J. P., switching on the 
supply to the town. Subsequently the party dined together at 
the Wheatsheaf Hotel, where several speeches were made. 


Lytham.—The U.D.C. has taken the opinion of the 
ratepayers on the E. L. question. Only 133 replied in favour of the 
order being carried out by the Council; 797 were against; as to those 
who were prepared to take a supply, 79 answered in the affirmative, 
and 816 in the negative. 


Maidenhead.—The result of the last year's working of 
the electric lighting works shows a deficit of about £100; this 
result comes up to expectations. ; 


Mexborough.—The electrical installations at the Mex- 
borough and Swinton stations of the G.C. Railway were inaugurated 
on 17th inst. The scheme comprises 44 arcs and 351 incandescents. 

This additional load will necessitate extensions at the works to 
cope with next winter's demand. The demand for energy and the 
number of consumers have increased over 100 per cent. during the 
past nine months, and, according to the electrical engineer, Mr. J. 
Senior, about £5,000 will be required to carry out the exten- 
sions, and when completed, it is proposed to reduce the price from 
from 5d. to 44d. per unit with no meter rents. The whole of the 
plant is being driven from steam obtained from the destructor. 


Niagara.—The Senate has adopted & resolution request- 
ing President Roosevelt to negotiate а treaty with Great Britain to 
regulate the diversion of water from Niagara River by electrical 
power companies. It is stated that tbe increasing number of power 
works along the river threatens seriously to impair the beauty of 
Niagara Falls, and joint action by the two Governments is there- 
fore urgently needed. 


Perth (Ontario).—The Perth Electric Co. has recently 
been purchased by the municipality at a cost of 512,009, and the 
latter has asked the Legislature to ratify the raising of the money. 
The Bill was opposed by the Canadian Electric and Water Power Co. 
on the ground that the city will enter into unfair competition with 
it, unless the town aleo purchased its plant, which includes the 
town waterworks system —the whole valued at 2115,000. It was 
decided to hold the matter over for six months to enable the liti- 
gation to be settled, and the Mayor asked leave to withdraw 
the Bill. 
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Portugal.—A concession to supply energy for public 
and private lighting and power purposes for 20 years, within the 
area of Villa do Conde, Azurara, Caxinas and Poca de Barea, is open 
for acceptance. 


Radeliffe.—The U.D.C. has fixed the price of energy for 
lighting at 5d. per unit. 


Slough and Datchet.—The E.L. Co. has reduced the 
price of energy from 7d. to 6d. per unit. i 


Southend-on-Sea.—The E.L. mains are to be extended 
at a cost of £2,696, and the Pier isto be lit by electricity. 


' South Lancashire.—The Lancashire Electric Power 
Co, which obtained its Act of Parliament in 1900 for the 
supply of electrical energy in bulk throughout Lancashire, south of 
the Ribble, is erecting its first power station at Outwood, Radcliffe, 
and will be prepared to supply electricity in bulk in January, 1905. 
The mains will extend as far as Wigan, St. Helens and Rossendale 
Valley. It is hoped that many colliery owners in the district will 
take advantage of this supply and introduce electricity for various 
purposes connected with mining. If this is done, and electricity 
takes the place of steam for driving purposes, the smoky atmo- 


sphere of this part of Lancashire will undergo a vast improvement. 


— Spain.—The electricity works at Estella (Navarra) has 
recently been inaugurated. Water-power is utilised, the present 
plant comprising a 120-H. . turbine and a 75-xw. alternator. 


Teddington.— Experiments with 120-0. p. Nernst lamps 
for public lighting are being carried out by Edmundson's Electricity 
Corporation. MD 


 Vietoria,— The Cathcart Proprietary G.M. Co. has lately 
placed an order with the Austral Otis Co., of Bouth Melbourne, for 


a complete electric lighting and power plant, including boilers, feed 


pump, surface condenser and air pump. The new plant will furnish 


sufficient electricity for motors to drive puddlers, the winding 


engine and а three-throw pump, the latter being capable of lifting 
25,000 gallons of water per hour against a total head of 215 ft. The 
generating set will consist of а vertical enclosed compound engine 


of 160 B. H.., coupled direct to a Ganz three-phase generator of 


110 xw. The electrical portion of the plant will be carried out on 
the three-phase system at 500 volte 50 cycles. According to the 
Sydney Bulletin, this is the first instanee in Victoria of an individual 
mine adopting electricity as the motive power for pumping, hoisting 


and puddling machinery. The plant is expected to be in operation in 


August. 

The British Australasian states that a syndicate comprising five 
electrical engineering firms, incorporated with the Victoria Electric 
Light, Heat and Power Distributing Co., is offering to supply the 
Victorian Government and the City Councils of Victoria with 
electric power at 1d. per unit, Victorian brown coal to be used for 
generating purposes, and the energy is to be utilised for the electrifica- 
tion of the Melbourne suburban railways and other purposes. If the 
Government favourably considers the proposal, and undertakes to 
consume not less than 10,000,000 units annually for at least 10 
years, the syndicate offers to send an engineer to make estimates 
and reporte, The syndicate undertakes to spend £500,000 in de- 
veloping the Victorian brown coal, and laying down machinery. 
Sir George Sydenham Olarke, ex-Governor of Victoria, recommends 
a careful consideration of the proposal. 


Mr. Angus MacNaughton, chairman of the company, states that 


they have tested the vast deposits of brown coal at Laverton, 12 
miles from Melbourne, and the reporte are highly satisfactory. 
Experts estimated that the coal could be raised for less than 2s. per 
ton. The ratepayers of Wyndham, Footecray, Williamstown, 
Brighton, Bt. Kilda, Port Melbourne and South Melbourne con- 
sented at the polls to electricity being supplied in their muni- 
cipalities. The maximum charge was fixed at 2d. per unit for heat 
and power, and 4d. for lighting purposes. In December last the 
managing director of the company, Mr. Holmroyd, proceeded to 


England with power of attorney to negotiate and deal with the 
English syndicate. 


Walthamstow,—The U. D. OC. on Tuesday last approved 
a plan submitted by the engineer for the extension of the generating 
station, and it was resolved to invite tenders. Mr. Enright was 
instructed to report as to the erection of arc lamps in Forest Road. 
The electrical engineer was authorised to obtain estimates for the 
supply of the ordinary brakes for the cars, and the Westinghouse 
electrical brakes. Mr. Enright reported that the extra cost to be 
incurred on the overhead trolley wire would be about £500. He was 
instructed to give the necessary order. 


West Ham.—At the last meeting of the B.C. it was 
agreed to charge £17 each per annum for the small arc lamps 
erected on the Romford Road. The electrical engineer was autho- 
rised to issue his final certificates to Mesare. Baboock & Wilcox, 
Ltd., in respect of their two contracts for the erection of boilers at 
the generating station. Arrangements were made for the Mayor 
to open the new generating station, now practically c.mpleted. 
The tramways manager reported that during the first 13 days 7,674 
miles were run, and £494 taken in fares. 


Willesden.—At the last U. D. C. meeting it was reported 
that & writ had been issued against the Metropolitan Electric 
Supply Co. to restrain it from supplying electricity in the parish 
contrary to the provisions of its Acts and orders. The half-yearly 


` 


estimates showed that it was proposed to spend £3,995 in lighting, 
as against £3,225 in the corresponding period of last year. There 
aro small decreases in gas and maintenance of lamps, but an increase 
of £865 in electric lighting. | ‚ | 

Windsor,—The Windsor Electrical Installation Co. has 
decided to reduce the price for energy from April 1st next, to 6d. 
per unit, and to allow discounts up to 20 per cent. to those who 
consume 6,000 units and upwards per quarter. 


Wisbech.—The Corporation E.L. Committee has recom- 
mended the T.C. to accept the terms of the National Electrical 
Construction Oo., Ltd., for the establishment of E.L. works, subject 
to the financial position of the company being satisfactory. 


. TRAMWAY AND RAILWAY NOTES. 


Ayr.—The Tramway Committee is to consider the 
advisability of procuring a prov. order for the purposes (1) of 
increasing the borrowing powers of the department by £40,000 ; 
(2) doubling the line on the south side from the Grammar School 
to Chapel Park; (3) extending the tramways on the north to the 
village of Monkton. | 


A Canadian Electric Railway.—In our Contracts 
Closed " to-day we make an interesting announcement r gan 


— 
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electric railway in Canada. We believe this to be the first electric © 
railway to run in Canada with plant of entirely British manu- 
facture. The railway passes through an agricultural district of 
Canada, the first portion of which—30 miles—runs from London, 
Ontario, through the city of St. Thomas to Port Stanley, on Lake 
Erie. As soon as this line is energised, the remaining portion from 
London to Hamilton will be electrified on the same system, making 
a total distance of 160 miles. We are informed that the Ganz 
system bas been adopted, tecause the guaranteed figures in com- 
paring continuous current, single-phase and three-phase estimates 
showed a saving of 30 per cent. both in first cost and in running 
costs in the Ganz three-pbase system. The power will be trans- 
mitted at 10,000 volts, 25 periods, and will be transformed down to 
1,000 volts for tbe motor-care, of which there are 10, each 
motor-car being designed to go at a speed of 30 miles an hout on the 
level, and 15 miles an hour up grades of 1 in 25. Fach car holds 
ме and is capable of hauling either freight or passenger 
aller in addition. The line is built partly across private right-of- 
way and partly across public roads, as is the case with urban 
railways in Canada and the United Btates, and considerable interest 
will await the results in practice, as the line is under contract to be 
completed in six months from date. The whole of the electrical 
pm of thé plant will be of British manufacture, built at Bruce 
ebles & Co.'s works in Edinburgh, who are to be congratulated 
upon their succese. j | 


East Ham.—lIt is stated that the East Ham U. D. C. last 
week approved a recommendation for the mutual working of the 
West Ham and East Ham electric tramways, во as to avoid the 
necessity for changing at the boundaries of the two districts at 
Forest Gate, Upton Park and Plaistow. 


Liverpool— Southport Electric Railway.—On Tues- 
dsy a successful inaugural run took place over this line. A large 
number of railway magnates, including Sir George Armvtage, chair- 
man of the company, Mr. Aspinall, general mansger, Lord Stal- 
bridge, Viscount Ridley and Sir Edward Green were present. The 
distance, 182 miles, was done in 29 minutes without a stop. 


Metropolitan and District Railways.—In the House 
of Commons last week, Mr. Gerald Balfour said that both the Metrc- 
politan and the Metropolitan District Railway Cos. had informed 
him that the equipment of their lines for electric traction was pro- 


_ gressing rapidly, and that they expected to be ableto run the trains 


early in next year. There was no statutory limit of time for the 
completion of the works. 


South Shields.—In response to the offers of the T.C. 
to lease the tramways, only two tenders have been sent in, one by 
the ВЕТ. Co. and the other by а Manchester syndieate. 
The fornier asks for a lease of 28 years, and the latter for 42 years. 


Swansea.—The T.C. has fixed the following prices for 
the supply of energy to the tramway company for the working of 
the tramways:— For a minimum of 200,000 units per annum, 14d. 
per unit; the next 150,000 units, 1,5,d. per unit; the next 150,000 
unite, 11d. per unit; for the next 150,000 units, 1,,d. per unit; for 
the next 150,000 units, 1d. per unit. 


Walthamstow.—The chairman of the D.C. turned the 
first sod cf the electric tramways on the 17th inst. 


Glasgow Telephones.—Mr. Graham Murray, the Secre- 
tary for Scotland, has given his consent to the Glasgow Corporation 
Telephone Committee to borrow an additional £50,000 to provide 
the necessary funds for telephone developments, 
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LIVERPOOL—SOUTHPORT AND CROSSENS ELECTRIC RAILWAY. 


(Continued from page 455.) 


2 STATION. 
Tun equipment of the power house has been laid down on 
simple lines. The building is a plain and substantial 
one, erected by Messrs, Thomas Croft & Sons, of Preston, 
to designs prepared by Messrs. Dick, Kerr & Co., and 
upon elaborate foundations which were constructed by 
Messrs. Monk & Newell, of Bootle, under the immediate 
supervision of the engineers of the Lancashire & Yorkshire 
Railway Co. It consiste of two divisions, the engine room 
being 280 ft. long x 65 ft. wide, апа the boiler house, 
which is 50 ft. wide, having a similar length of 280 ft. The 
building consists of a steel roof in two bays, carried upon 
steel columns, all of which are independent of the brickwork, 


to give an overload of 20 percent. The main engines, as 
well as the boilers, were supplied by Mesers. Yates & Thom 
as sub-contractors to Messrs. Dick, Kerr & Co., Ltd. 

The cylinders of the main engines are of the built-up type, 
with separate ends and barrel, the valves being placed in thé... 
cylinder ends, The steam valves are worked by Messrs. 
Yates & Thom’s well-known trip gear, the closing of the 
valves being accomplished by powerful vacuum dash-pote. 
The exhaust valves have a plain motion, derived, like the 
motion for the steam inlet valves, from eccentrics fixed on 
the crankshaft. Specially powerful and sensitive governors 
have been fitted to the engines ; each governor is also fitted 
with a special safety stop arrangement, which will completely 


GENERAL Ук oF ENGINE Room. 


and have been made by Messrs. Head, Wrightson and Co., | 


of Thornaby-on-Tees. The engine room is provided with 
overhead electric cranes capable of dealing with pieces of 
machinery up to 20 tons, built by Messrs. J essop and 
Appleby, of Leicester. 

There are installed four 1,500-Kw. units, of which three 
wil under normal conditions meet the demands. In 
addition, there i8 a fifth unit of 750 xw., which will form & 
useful link between the larger units, and thus permit con- 
siderable flexibility in 8 a good load factor with high 
efficiency. 

The four main engines are of the horizontal cross- com- 
pound type, the fifth engine being a vertical cross-compound. 
The horizontal] engines have cylinders 32 in. and 64 in. in 
diameter, with 4 ft. 6 in. stroke, and run at 75 revolutions per 
minute, The normal load of each engine is 2,810 H. P., with 
a steam pressure of 160 Ibs. per sq. in., but they are designed 


stop the engine in the event of its reaching a speed 10 
per cent. above the ordinary working speed, and will also 
shut down the plant in the event of any failure of the 
governing gear. 

Each cylinder is bolted at the front end to a massive cast- 
iron bed frame of the Corliss trunk type, with bored guides 
for the piston rod crossheads, the outer or bayonet ends of 
these frames being bolted up to suitable facings cast on the 
crankehaft pedestale, which are large independent, castings 
resting directly on the foundations. The frames bear upon 
the foundations throughout their entire length. 

Each fly-wheel is 22 ft. in diameter, and is directly attached 
by strong bolts to the rotor. 

The engines are solidly constructed, and of massive pro- 
portion, the weight of each bed frame being 14} tons. 
Each crankshaft main bearing weighs about 11 tons, and the 


crankshaft 17 tons ; the cranks weigh five tons each. 
F 
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The pistons are of cast-iron fitted with Ramsbottom rings, supplied a barring gear driven by a Dick, Kerr electric 
the low-pressure pistons having also bands of white metal to 
improve their wearing properties. 

The piston rods are made of Siemens-Martin steel, and 


motor. 


'T'he alternators are three-phase, 25 cycles per second, the 
larger running at 75 r.p.m. and the smaller at 94 f. p. m., 


Dick, KERR 1,500-kw. ALTERNATOR AND YaTES & Тном ENGINE. 


are carried through the back ends of the cylinders, being 
made of a large size, 80 as to serve as a substantial'support 


to the pistons. 


The crossheads are made of wrought-iron fitted with gun- 


metal steps; the con- 
necting rods are of 
wrought-iron. 

The crankshaft is 
made of Siemens-Martin 
steel, and the crankshaft 
main bearings are of 
cast-iron lined with 
Babbitt’s metal. A very 
complete sys.em of lubri- 
cation is employed. 

Each engine is fitted 
with a condensing 
apparatus, consisting of 
two Edwards air-pumps 
worked from the low 
pressure tail rod by 
means of links and 
levers. The condenser 
is of the jet type, having 
in connection with it a 
sluice valve and an 
automatic exhaust valve. 

The vertical cross- 
compound engine has 
cylinders 23 in. and 
46 in. in diameter, with 
3 ft. 6 in. stroke, and 
will develop 1,180 H.P., 
when running at 94 
revolutions per minute. 
The general construc- 
tion of the engine is 
similar to tbat of 
the horizontal en- 
gines, the main differ- 


ence being in the framework and staging. 


А similar 


arrangement of condensing apparatus has also been adopted, 
the air-pumps being worked by means of levers from the 


low pressure main crosshead. 


With each engine is also 


with a pressure of 
7,500 volts. These 
machines, together with 
the remaining electrical 
plant, were made at the 
Preston Works of 
Messrs. Dick, Kerr and 
Co. Each rotor or 
magnet wheel is carried 
between the cranks, the 
armature ring or stator 
being erected on its own 
slide beds, concreted in 
and bolted down on the 
engine foundations. 

The rotor of the 
1,500 | Kw. generator 
carries 40 radial cast- 
steel poles of oval sec- 
tion, secured by tap 
bolts to the outside rim 
of two finished cast- 
steel rings of massive 
T section, carried by 
and driven from a cen- 
tral cast-iron spider by 
16 axial bolts. 

The pole tips are of 
laminated steel, with а 
central air space corre- 
sponding to grooves on 
the pole sides and the 
clearance between the 


rotor rings; they are dovetailed into the poles to keep 


the field coils in position. 


strip, wound on edge. 


These are of bare copper 
The Souter sarface of the coils 


is left bare, to aid the dissipation of ;;heat, while the 


MaIN SWITCHBOARD. 


central ducts on the poles give ample ventilation to the 


iron. 


The cast-iron spider i8 built in halves and clamped on the 


shaft by four heavy bolts. 


The magnet rings are also in 


yee —— Е е — А 


— „ә 


Vol. 54. No. 1,374, MARCH 25, 1904.] 


THE ELECTRICAL REVIEW. 


509 


halves, but staggered relative to each other and to the 
spider, and are shrunk together by double-headed keys. 15 

The cast-iron slip rings are carried on either side of a 
cast-iron spider by axial bolts, insulated with. ebonite. On 
each slip ring bear three carbon brushes. 

The weight of the magnet wheel 
48,500 Tbs., of 
which the poles 
account for 12,800 
Ibs. and the spools 
6,350 lbs. 

The stator con- 
gists of a cast-iron 
frame carrying the 
core discs on its 
inner periphery. 
The core segments 
are of annealed iron, 
punched in sections 
with their paper 
insulation. The 
gections break joint 
to  equalise Ше 
reluctance, and are 
strung true on 
through bolts that 
clamp them up 
between a deep in- 
ternal flange and 
а stiff cast-iron end 
ring built in sec- 
tions. The complete stator weighs 75,800 lbs. Each 
coil is fully insulated, dried aud tested to 15,000 volts 
before being inserted in the slots, the stator when com- 
pleted being also adequately tested. ^ Special ventilation 
ducts are provided, the rotating field forcing cool air through 
these ducts and out through apertures cored in the frame. 
The winding of each phase is distributed over two slots per 
pole. The connection‘is star with centre earthed. 

The stator terminals consist of three high-pressure porce- 
lain pots carried on;a bracket at the bottom of the frame 
and enclosing the bare couplings. In each alternator pro- 
visionjjis made; for, shifting the stator’ axially: by. ratchet 
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complete is about 
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Dick, Kerr 200-kw. l'RANSFORMER. 


jacks, to clear the rotor and give comfortable access to the 
windings. 

The constructional features of the 750-Kw. alternator are 
almost identical with those of the 1,500-Kw. sets. 

There are three direct current exciter sets, each consisting 
of a standard Dick-Kerr four-pole 100-Kw. generator 
coupled to a Willans & Robinson high-speed engine, running at 


STEAM AND FEED PIPING. 


318 r.p.m., the working voltage being 125. They also operate 
the station lights and ash conveyor and the barring motors. 
The general design of the machine is on the well-known 
Dick-Kerr lines. | 

The main switchboard is erected on a gallery over a fire- 
proof high-pressure chamber, and is built up of 23 2-ft. 
Jn. | panels of enamelled 
slate. Starting from 
the right, there are 
swing. brackets 
carrying two А.С. 
bus-bar voltmeters 
reading to 8,000 
volts, synchronising 
voltmeter 0 to 
16,000 volts, and 
rotary synchroniser 


with. lamps; five 
main generator 
panels, one blank 
panel, one total 


station power panel, 
six high-pressure 
feeder panels for the 
distant sub-stations 
(Seaforth, Sandhills 
and Birkdale); 
three exciter panels, 
one sub-station total 
power received 
panel, four high- 
pressure sub- station transformer panels, one blank panel, four 
rotary converter direct current panels, one blank panel, one 
sub-station total power delivered panel, elso comprising one 
sub-panel switch for starting rotary converter from D.C. 600- 
volt bus-bars ; four sub-station feeder panels; and lastly, one 
station lighting and blower motors' starting. panel, and 
swing bracket with rotary converter bus-bar voltmeter and 
paralleling voltmeter—all the sub-station gear being for 
the iocal sub-station at Formby. 

The whole of the high-pressure switchgear, oil switches, 
instrument transformers and bus-bars are erected{in a fire- 
proof chamber, the dimensions of which'are 79,ft. х 12 ft., 


Yates & Taom BOILERS. 


and which is constructed of steel girdersand concrete. Con- 
nection between the terminals of each stator and its oil 
switch is made by a three-core copper cable, paper-insulated 
and lead-covered. The rest of the high-pressure cables are 
single-core rubber-insulated, taped and braided ; they were 
designed to pass a flash test of 25,000 volts between the con- 
ductors and each to earth. The solid copper rod high- 
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pressure bus-bars are insulated in a similar manner, and 
reduced in section from alternators to local sub-station panels 
as power is tapped off. The bus-bars and individual leads 
are carried on corrugated porcelain pots, connection between 
oil switch and bus-bar being made through a high-pressure 
insulating or “hook switch.” The  wattmeters were 
supplied by the Stanley Wattmeter Co. The voltmeter 
transformers were built by Messrs. Dick, Kerr & Co., Ltd., 
the voltmeters, ammeters, and current transformers by 
Messrs. Elliott Bros., who also supplied the panels for the 
main board, the switches and circuit breakers being made at 
the. Preston Works. 

Ky The, total А.с. energy generated, before passing to the sub- 
station; feeders, is recorded by an integrating wattmeter. 
Connection to each triplet of transformers in the sub-station 
is made through a hook switch, oil switch and three cast-iron 
tail-end glands, bushed with corrugated porcelain bobbins, 
piercing the:front wall of the chamber. Each transformer 
is single-phase, split-phase, and has two independent 
secondaries, the six of the triplet being grouped in double 
mesh to afford six phases for operating the rotary con- 


verters. Connection between the grouped secondaries and 
the six rotary slip-rings is made through a pair of three- 
blade switches carried on a stand, on which is also placed the 
equaliser switch for the series field. 

The chief feature of the alternating board is that the high- 
pressure current is confined to the pit below the board, this 
being effected by the long-arm oil switches which are used 
throughont the system. 

The rotor field rheostats are of massive construction, and 
consist of cast-iron grids, insulated with hard micanite, and 
assembled in frames forming layers in a vertical stack, 
which is open at top and bottom for thorough ventilation. 

There are 16 boilers made by Messrs. Yates & Thom, of 
tke Lancashire type; each boiler is 32 ft. long x 8 ft. 6 in. 
diameter, with two fines each 8 ft. 5 in. diameter, and is 
constructed for a working pressure of 160 lbs. per sq. in. 
The boilers are equipped with a full set of fittings and 
mountings made by the same firm, and are hand-fired. 
They are arranged in two batteries of eight each, in one row. 

In each of the down-teke flues at the back end of the 
boilers is fitted a superheater of the Galloway type. The 
feed pumps were supplied by Messrs. Mather & Platt, Ltd. 
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The fans for the induced draught work are two in number, 
each capable of furnishing sufficient air for the consumption 
of 10,000 lbs. of coal per hour, with a temperature of the 
flue gases, after passing through the economisers, of about 
400? F., and this at a normal speed of 175 r.p.m. The fans 
are of the three-quarter housing over-hung blast-wheel type, 
directly connected to horizontal side-crank engines. The 
blast-wheels are carried on steel shafts 5 in. in diameter, 
and supported by self-oiliug water-cooled bearings 27 in. 
long. 

The products of combustion, after passing tbrough the 
economisers, enter the fans at a temperature of about 400? F., 
and are discharged through undergrouud brick ducta to the 
base of the chimney located just outeide the building. This 
chimney has a height of 60 ft. The whole of the induced 
draft apparatus was supplied by the Buffalo Forge Co. 

The economisers working in conjunction with the boilers 
were made by Messrs. Green & Son, Ltd., and comprise 
1,440 tubes, representing 14,400 sq. ft. of heating surface. 
The economisers are arranged in two separate batteries, 
one at each end of the boiler house, each consisting of 720 
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SECTION AND ELEvaTIon oF Dick, Кевв 1, 500-KHw. THREE-PHASEB ALTERNATOR. 


tubes. These are again sub-divided: into two separate 
apparatus of 360 tubes, which can be worked together or 
independently as occasion requires. The scrapers are 
actuated by a double set of gearing driven by a direct- 
geared electric motor. The total water capacity of the 
economisers is some 9,000 gallons. 

The whole of the steam, feed, exhaust and injection main 
and auxiliary piping was fitted and prepared by Messrs. Dick, 
Kerr & Co., at their Kilmarnock works. The feed ring (6 in. 
diameter) runs the whole length of the boilere, branches to 
each boiler being taken through check valves. The ring is 
supplied from pumps in triplicate. The feed water can be 
passed either through the economisers or direct to the 
boilers, by a duplicate system. | | 

The main steam piping, which is 12 in. in diameter, is a 
combination of the ring and bye-pass systems. The steam 
is taken from the boilers, passed through superheaters, and 
then into the main ring or direct through a bye-pass to the 
engines. The steam pipes are entirely on the duplicate 
system, and are of steel. je tt 

The exhaust pipes from the main engines are 24 in. in 
diameter, and are connected direct to jet condensers. The 


| 
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whole of the exhaust piping from the exciter sets, fan 
engines and boiler feed-pumps is connected to an auxiliary 
surface condenser. The blow-off and main drain are con- 
nected to a common blow down tank. 

The whole of the boilers, piping and cylinders, were 
covered by Messrs. Lonsdale Bros., Ltd., of Blackburn, with 
their patent piastic cork non-conducting cement. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


Imports of Foreign Telegraph Cables and Appara- 
tus.—The value of the foreign telegraph cables and apparatus 
imported into this country during February last amounted to only 
£2,985, bringing the total for the first two months of the year to 
only £6,734, as against £17,036 in the corresponding two months of 
1903. 


The Post Office and the Telephone System.—In the 
House of Commons on Tuesday, Lord Btanley submitted, in 
Committee, as a preliminary to legislation, a resolution 
sanctioning the allocation of £3,000,000 for the extension and 
development of the Post Office telephone service. He reminded 
the Committee (according to the Times summary) that £4,300,000 
had been voted for this purpose in past years, and he said that this 
gum was now very nearly exhausted. The money for which he was 
asking was wanted for the extension of trunk lines and for the pro- 
vision of exchanges.  £1,300,0C0 would be set aside for trunk lines; 
£1,500,800 for London exchanges; and £200,000 for provincial 
exchanges. He gave a short account of the work accomplished by 
the department, mentioning that the number of conversations 
carried on through the telephone in one year was 12,895,883. There 
was sufficient plant in London for the needs of 40,000 subscribers. 
The actual number of subscribers was 15,299, and it was expected to 
increase largely. There were in the metropolis 1,094 miles of 
underground pipes and 110,128 miles of wire. At the end of 1899 
there were 1,259 Post Office telephones in the provínces ; now there 
were 5,000. 'The receipts were increasing rapidly. In the Central 
London exchange in 13 months they amounted to £61,000. He 
believed that it would not be long before thetelephone service became 
a paying concern, and so he was not asking the Committee to vote 
money for an unremunerative object. The department was not 
contemplating competition with the National Telephone Co. in 
areas which that company supplied. As the Committee knew, the 
department could give notice before the end of this year of its 
intention $o purchase the undertaking of the company, and it was 
empowered to proceed by arbitration if an agreement could not be 
come to. As ап arbitration would be very expensive, he favoured 
the plan of amicable agreement. Negotiations, he informed the 
Committee, were being carried on at the present moment. No 
agreement would be held to be binding until it had been ratified by 
Parliament. He thought he should be able to act on the sugges- 
tion which had been made, that а Select Committee should be 
appointed to consider the agreement. He also stated that he should 
be ready to help municipalities desiring to have their own 
telephones The resolution was agreed to. 

On Wednesday Lord Stanley modified his statement, and said 
tbat pourparlers were going on in regard to the purchase, but the 
баре of nego (tation had not yet been reached. 


Presentation to Mr. J. F. W. Ноорег. — Ап interesting 
impromptu ceremony took place on March 16th at the works of 
Hooper's Telegraph and India-rubber Worke, Ltd., at Millwall 


Docks, when Mr. Hooper, the works manager, grandson of the late 


Mr. William Hooper, was presented by the employés of the firm with 
a very handsome silver epergne and two fruit stands to match, 
together with а large framed photograph of the foremen and leading 
hands, several of whom have been in the service of the company 
for over 30 years. The occasion was brought about by the 
announcement of the marriage of Mr. H io Alice Dora, 
daughter of Mr. and Mrs. Rathbone, of Bramleigh, Leigham 
Court Road, Streatham, on April 14th.. Mr. and Mrs. John P. 
Hooper and the bride elect had been asked to be present, as the 
meeting was attended by all employed at the works to show their 
good feeling and esteem for the ly. 

The presentation was made by the foremen, Mesers. F. Stokes 
and J. Wilmot, after a capital congratulatory speech made by Mr. 
Skinner, of the electrical department, expressing the sentiments of 
the donors, from which we extract the following passages :— 

“ As chairman of committee of presentation I have to give ex- 
pression to the thoughts, reasons and motives that have actuated us, 
the employés of Hooper's Telegraph Works, in all that is connected 
with this gathering. Our one aim and object is to do honour to 
you, Mr. Fred, and to show also that the kind, practical, generous 


and sympathetic manner as a gentleman, while ever retaining the 


dignity of your position, that you have shown towards us, have stirred 
in us a sense о? gratitude, which finds its expression in our little 
offering. 

“Those of us who were bere when you first came to works, will 
remember the mingled feelings of consternation and speculation 
that moved us as we wondered what the end would be. Not that 
we doubted for а moment that the generous dealing of your father 
would be continued towards us, but we well knew that the intro- 
duction of young blood into a firm like ours, is often the forerunner 
of radical changes, not only in things pertaining to works, but also 
to persons employed there. 


" But as tbe time rolled on, instead of having cause to fear, we 
have had more work, and as & consequence, more and a 
general betterment all round. And this at least we have learned; 
the prosperity of our employers, must of necessity be the prosperity 
of their employés, so that we, by working hand in hand to turn 
cut good and quick work, participate in the profitable returns. 

“It will, I am sure, be a sense of gratification to you to know 
that the hands are unanimous as to this presentation, that to make 
it worthy of the occasion, it has been one round of special effort. 

“It is our ex on of respect and esteem for you, Mr. Fred ; 
we want you to knew it is our earnest desire, that the practical 
sympathy and generous dealing may still be continued to us, so that 
if we may look back and remember the readiness you have shown in 
assisting us, whether it has been for a sick club, a suffering employé, 
а cricket club or a Bible reading, we may know that the same 
interest will still be ours. | 

“Т have now much pleasure in calling on Messrs. Stokes and 
Wilmot, to uncover and present to you our little gift, again asking 
you to believe that it is not merely a gift through policy, or of 
necessity, but an intelligent desire to express to you our confidence 
in you, and our respect for you, in your own personality, and as the 
representative of your father and a jolly e 

Handsome bouquets of flowers were presented by the forewomen 
to the lady visitors. : : 

Mr. Hooper, in returning his thanks for such a beautiful present, 
referred, in words most happily chosen, to the mutual confidence of 
those present, and expreesed good hopes for the continued prosperity 
ofthe fim. | 

As an interesting fact, 16 may be mentioned that the firm are 
about to ship for the Great Northern Telegraph Co., on their new 
repairing steamer, Pacific, which has been built for work in the 
China seas, and was 
end of March, some 90 miles of cable, containing core manufactured 
35 years ago and re-sheathed. The tests of this cable show little, 
if any, depreciation since it was first manufactured; now giving 
3,500 hme р.в. first minute at 75" F., and 6,500 megohms 
second minute; as compared with 4,000 megohms first minute when 
first manufactured in 1869-70, the oore being made up of 300 lbs. 
copper strand, insulated with 200 lbs. of Hooper's india-rubber 

ulation, 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 
ue eo ee eec TT oe May 5, 1908 ee ee 
Be. Lucia-M ue .. oe ee ee ee May 7 1908 ee ee 
dad-Demerara No. 1 "T ee oe ee Aug. 27, ee ee 
Oayenne-Pinheiro ee oe ee өө oo Aug. 18, ee ee 
New York-Hayti eo ee өө ee ee April 18, 1908 ee өө 
Anjer-Kalianda ee ° о ee es ee ee ug. 2, 1902 ee ee 
Reissa-Issa (Yemen)-Camaran .. .. .. Oot 18 100 oo ee 
Tourane- .. оо оо n «> ee Nov. 10, 1908 .. T 
Tarifa-Tangier .. T ee m > .. Jan. 18, 1904 .. oe 
Bt. Jacques: Haiphong .. xs «3 өө March 7, 1904 .. өө 
Closed (ве i-Viadivostoc .. өө ee Feb, 16, 1004 ee ee 
Port Arthur-Chefu .. ec ee oe Feb. 18, 1004 .. 
LANDLINES, 
Seoul-Masampo ee ee oe ee е ee Feb. 18, 1904 ee 
Beoul.Gensan  .. oe T T ee .. Feb. 18,1004 .. 
Anju-Ping-Yang ee СЕЈ ees oe oe ee Feb. 25, 1904 oe 
Ninguta-Vladivostock oe ee ee ee March 2, 1904 ee 


. Wireless Telegraphy.—In the House of Commons the 
other day, Mr. Gerald Balfour, replying to Mr. Henniker Heaton, 
stated that arrangements were being made by the Trinity House for 
the fitting up of wireless telegraphic apparatus on certain of their 
lightehips on the east coast by way of experiment, The matter was 
being pushed forward, and an agreement for the use of patent rights 
has been drawn up, and was being considered by the various depart- 
ments interested. Permission had been granted to Lloyd's to 
establish a wireless telegraphic station at the Fastnet. He was 
unable to say at present to what extent the system would be applied 

to other light stations, many of which are already connected by 
cable with the shore. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aberdeen.—March 31st. Two water-tube boilers and 
accessories. See Official Notices March 11th. 


Ac‘on.—April 12th. The U.D.C. invites tenders for two 
200-Kw. motor-generatore, switchboard, cables, arc lamps, accu- 
mulators, and crane. See Official Notices to-day. 


Barnes.—April 12th. Batteries, boosters and switch- 
gear for the electricity works. See Official Notices” to-day. 


Handsworth. — March 30th. The U. D.C. invites 
tenders for contract No. 1 (Holyhead Road)—permanent way, 
paving and road work and overhead equipment. See Official 
Notices March 11th. : 


 Burton-upon-Trent.—April 5th. One 500-Kw. steam 


generating set and condensing plant. See Official Notices” 
to-day. 


Chili.—June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan), See this column for February 
19th. 


ed to arrive in Millwall Docks at the ` 
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Cuba.—April 15th. Tenders are being invited until 
April 15th by the General Direction of Communications in 
Havana, for the establishment and working of а telephone exchange 
in the town Guantanamo. Particulars may be obtained from, and 
res are to be sent to, La Direccion General de Communicacionés, 

тапа. 


Dartford.—March 26th. The U.D.C. invites offers for 
constructing and working light electric railways. See “ Official 
Notices” Mareh 18th. 

Dundee. — March 26th. 
* Official Notices March 18th. 


Edinburgh.—April 4th. Electricity meters for tke 
Corporation. Bee “ Official Notices" March 18th. 


Edinburgh. — April 28rd. Switchboard 
piping. See “Official Notices to-day. 

Foot's Cray.—The Council invites offers for the purchase 
or working of its prov. order. See “ Official Notices " to-day. 


France.—March 30th. The French Ministry of Post 
and Telegraphs is inviting tenders until the 30th inet. for the 
sapply of 200 tons of copper wire, and 80 tons of bimetallic wire. 
Particulars may be obtained from, and tenders are to be gent to, Le 
Sous-Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle, 103, Paris. 


Lancaster.—April 14th. Permanent way, overhead 
trolley and other tramway work. Bee "Official Notices March 18th. 


Manchester.—April 7th. Synchronous motor-generators 


for sub-stations; superheaters for Dickinson Street. See Official 
Notices " March 18th. 


extension, 


May-Oatway Installations.—Tenders for installations 


on this system at Belfast and 
to-day. 


Melbourne.—May 18th. One 750-Kw. direct-current 
steam generator. See Official Notices March 18th. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See “Official Notices" March 18th. 


Partick.—April 12. 
75-Kw. balancer, 


andee. See Official Notices“ 


One 500-Kw. steam dynamo, 
and switchboard extensions. See Official 


Notices " to-day. 
Poplar.—Maroh 26th.  Three-phase motor-generators, 
switchboards and cranes. See “Official Notices" March 18th. 


Reading.—April 2nd. Six double-deck bogie cars, and 
one water cart. See Offizial Notices March 18th. 


St. Anne’s.—March 26th. Condensing plant and cooling 
tower. Bee “Oficial Notices March 11th. 


Spain.— April 2nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders for a telephone exchange 
with sub-exchanges. See this column for March 18th. 


Stockport.—March 30th. 


One 500-Kw. steam gene- 
rator. 


Bee ‘Official Notices March 11th. 


Sunderland.—March 31st. India-rubber cables for a 
year. See “ Official Notices" March 4th. 


St. Albans.—April 6th. Electric wiring of Nap-by 
Asylum, for about 2,500 points. See Official Notices to-day. 


Swindon.—March 31st. Water softener, 60-KW. motor- 


generator, switchgear, lamps, cables, oils and meters. See “ Official 
Notices ” March 11th. Ин. 

ТупешошП,—Аргї1 22nd. Meters, indicators, and 
motor hiring for the Corporation. See two Official Notices” in 
to-day’s issue. ` 


Westminster.—April 18th. High and low-pressure 
switchboards for the Westminster Electric Bupply Corporation. 
Вее Official Notices“ March 18th. 


OLOSED. 


Battersea. — The B.C. has accepted the following - 


tenders :— 


Two water-tube boilers, one fitted with hand-fired furnace, Messrs. Babcock 
and Wilcox, Ltd., £2,300. 

Electric pumps and pipes in connection with the extension plant, Messrs. 
Mather & Platt, Ltd., £825. 

Spare arinature for the steam turbine dynamo, Messrs. Parsons & Co., £700. 

Carbons for arc lamps for 12 months, Messrs. De Grelle Houdrat & Co. 

Oils and engine room stores for 12 months, Messrs. Willcox & Co., Ltd. 

Meters for 12 months (ampere-hour), Messr&. Chamberlain & Hookham; 
(watt-hour), the British Thomson- Houston Co., Ltd. 


Also the following :— 


Messrs. Muckenzie Bros., arc lamp pillars and brackets, £172 10s, 

Gilbert Are Lamp Co., Ltd., arc lamps with hoisting and lowering gear, £187. 
Simplifled Underground Conductor Co., Ltd,, telephones for switch pillars. 
Mr. G. M. Marchant, valves. 

Messrs. Venner & Co., special meter. 


Electricity meters, See 


Camberwell.—The В.С. has received the following 
tenders for an engine and dynamo for the lighting of the Baths:— 
Royce, Ltd. (incomplete) .. £317 | British Westinghouse Co. £490 
Woods & (ko.  .. 335 | Bakewell&Co. ..  .. 530 


Durtnall & Pries .. és .. 888 н $i m 
Davey, Paxman & Co. (incom- Brush Elec. Eng. Co. .. 

plete) ла Че we es Sunderland Forge Co. .. 
Johnson & Philli 840 Mossop & Co 


Alliance Electrical Co. (accepted) 855 Goddard, Massey & Warner .. 
R. Murray (inoomplete).. .. 375 Mather & Platt ex 

T. S. Anderson s% ee 410 Geipel & Lange .. ee 
Witting, Eborall & Co. .. .. 485 
The successful tenderers are allowing £80 for the old engine, 
whereas the firms quoting lower prices only allow £30. 


549 
550 
560 
572 
599 

84 
615 


`* LJ 


Canada.—A contract for the motor-cara and power-house 
equipment of the Canadian Electric Traction Co. for the London, 
St. Thomas and Port Stanley Railway, comprising 1,000-H.P. power- 
station equipment, three-phase transformers, &c., 10 250-н.р. three- 
phase motor-cars, each to seat 50 passengers, speed 30 miles an hour, 
has been given to Messrs. Bruce Peebles & Co., Ltd. The whole of 
the plant will be on the Gans system, and will be built in Edin- 
burgh. The contract price is £42,250. Toe matter receives men- 
tion in oor “ Tramway and Railway Notes” to-day. 


Croydon.— The Board of Guardians has accepted the 
tenders of the Edison & S wan Oo. for the supply of electrical fittings 
for Croydon Union Workhouse for the year ending Lady Day, 1905; 
also that of Messrs. Pryke & Palmer for the supply of engineers’ 
goods for the same period. | 

The Corporation has acoepted the tender of the Callender's Cable 
Co. for cable for the ensuing year, and also the tender of Messrs. 
Babcock & Wilcox for pipe work. 


Glasgow. The Committee has accepted an offer by the 
Electrical Co., Ltd., for providing and erecting three sets of 
balancers, to be used in connection with the motor-generators to ke 
supplied by that firm, at & price of £100 for each set. 


Hammersmith.—The B.C. on Wednesday accepted the 

following tenders for annual supplies :— 

Carbons, the General Electric Co. 

House service boxes, Henley's Telegraph Works Co., small size, 11s. 6d., large 
size, 178. 6d. 

Meter boxes, Henley's Telegraph Works Co., 25 amp. 19s. 6d., 50 amp. £1 4s. 

Meters, British Tbomson- Houston Co., 6 amp. £2 5s.; 10 amp. £2 78. 6d.; 16 
amp. £2 10s. ; 20 amp., 25 amp., 40 amp. £2 12s. ; 50 amp. £8 15s. 


Harwich.—The Westminster Engineering Co., Ltd., has 
received from the Admiralty the contract for the electric light and 
power installation at the Royal Naval Hospital, Shotley Point, 
Harwich. Three 50-H.P. oil engines of Messrs. Gardner's make 
form part of the contract. 


Lyons and Paris.—We understand that the Electricité et 
Hydraulique of Charleroi, have secured an order for 40 electrical 
equipments for the Lyons tramways, comprising motors of 27-H P. 
each. An order has also been placed with thie firm for 16 motors, 
each of 125-н.р. for traction purposes on the Metropolitan Railway 
of Paris, these being controlled on the multiple unit system. 


Plymouth.— The Admiralty bas placed a large order for 
the supply of electricial apparatus and material for the new 
Naval Hospital, Plymouth, with Messrs. Veritys, Ltd., London. 

Poplar.—The Electricity Committee has received the 


following tenders for the supply of two turbo-generators and con- 
densing plant :— 


Bruce Peebles & Co. (recommended) (Parsons turbine) £19,851 
. 10 


8 alternative (Willans) "E ,911 

Mather & Platt (Parsons) sx T T 14,890 
" alternative (Willans) 14,098 
Parsons & Co. (Parsons) Vs T" PA 14,810 
Richardson, Westgarth & Co. (Westgarth) 18,150 
Willans & Robinson (Willans) — ;..  .. . 12,074 


The electrical engineer reported that the cost reduced to equiva- 
lent steam consumption at full load of 16:5 lbs. per unit worked out 
thus : — 


Bruce Peebles & Co m © a. £13,851 

h alternative e 12,741 

. Mather & Platt ss 0e oe 055 0. 14,890 
ii alternative .. - ads ia S 15,92 

Parsons & Co. v T 2s 14,810 

Richardson, Westgarth & Co. 14,065 

Wil.ans & Robinson 18,901 


Preston.—The Corporation has accepted the tender of 
the St. Helens Cable Co., Ltd., for the supply and laying of Dia- 
lite " feeder cables for their tramway extensions. 


Radceliffe.— The U.D.C. has accepted the tender of 
Messrs. J. D. Firth & Sons, of Manchester, for the supply of station 
lighting and testing instruments. 

Walthamstow.—The U.D.C. has accepted the tender of 
the General Electric Co., Ltd., for the supply of electricians’ 
materials for the ensuing 12 months. 

West Ham.—The Corporation has received the following 


tenders for the supply of 11 motors, &:., for tramcar shed tool 
equipment :— 


Witting, Eborall & Co., Ltd. (accepted) 4474 17 0 
George Hatch, Ltd. oe ss Ў ЗР .. 20 0 0 
Buck & Hickman, Ltd. sa E 906 T . 554 0 0 

139 35 . oe 564 17 6 


The Corporation bas accepted an offer of the British Thomson- 
Houston Co., Ltd, to supply 200 open type arc lamps at £5 per 
lamp wilh iron cases, or £5 53. with copper cases. They have also 
placed an order with Messrs. Kelvin & White, Ltd., for testing 
nstruments for the laboratory at the new generating station at £209. 
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Walthamstow.— Three additional 250-B. H. P. producer 
gas engines have been ordered from the British Westinghouse Co. 
for station extensions here in connection with the tramway supply. 
See Business Notices" to-day. 


FORTHOOMING EVENTS. 


Friday, March 26th.—At 6 p.m. Physical Society. “Note оп the Measurement 
of Small Inductances and Capacities, and on a Standard of Small 
Inductance,” and A Hot-wire Ammeter for Measuring very Small 
Alternating Currents.“ by Prof. J. A. Fleming; The Energy of 
Secondary Röntgen Radiation," by Mr. C. G. Barkla. 

At 7.80 p.m.—Institution of Electrical Engineers (Manchester Students). 
" Photometric Testing," by Mr. D. L. Sands. 
At 7.80 p.m.—North-East Coast Institution of Engineers and Ship- 
builders. Meeting at Newoastle. Discussion to be resumed on Mr. 
| В. С. Laws's paper on Technical Education.“ 
At 8 p.m. Electro-Harmonio Society, Last Smoking Concert of the 
season. See ‘' Notes.” 


At 8 p.m. Institution of Civil Engineers (Students). Тһе Relative. 


Advantages of Continuous and Alternating Current for Traction 
Purposes,” by Mr. J. M. Kennedy. 

At 9 pm. yal Institution. ''Liquid Hydrogen Calorimetry,” by 

. Dewar. а 
Saturday, March 96th.—A$8 p.m. Royal Institution- The Life and Work of 

Stokes,“ by Lord Rayleigh. (Lecture VI.) 

At 7.80 p.m. The Glasgow Technical College Boientific Society. Annual 
general meeting. ў 


NOTES. 


Our Issue for Next Week.—It is necessary that the 


issue of the ErrcrmicAp Ruview for April 1st (Good Friday) 


shall appear two days earlier than usual— Wednesday morning, 
March 30th. We shall be glad if our friends will take note of 


'the following arrangements :— 


Editorial Pages.—Correspondenoe must be in our hands by 


10 am. on Monday next, March 28th. Reports, notes, and all 


small editorial matter by 5 p.m.-on the same day. 

Advertisement Pages. New оору and alterations to existing 
displayed advertisements by to-morrow, Saturday morning, 
March 26th; Official Notices and small prepaid! advertisements can 
be received up to the morning of Tuesday, March 29th, the day 
before publication. 


American Electro-Chemieal Society.—The annual 
meeting is to be held at Washington on April 7to, 8th and 9th. 
The following are the titles of some of the papers arranged for :— 

** The Composition and Resolution of Voltages," by Dr. J. W. Richards. 

' Notes on the Industrial Electrolysis of Water," by Mr. W. В. Landis. 

' Standard Cells,“ by Dr. Е. A. Wolff. 

„% Electric Smelting Experiments for tbe Manufacture of Ferro-Nfokel from 
Pyrrhotite,” by M. Ernst A. Sjostedt. 

“ A Contribution to the Study of the Electric Aro,“ by Dr. Wm. В. Weedon. 

„The Energy of Ions,“ by Dr. L. A. Parsons. 

„% Some Experiences in Copper Precipitation," by Hermann Poole. 

“ A New Electrolytic Separation of Gold and Silver,“ by Hermann Poole. 

% The Preparation of Materials for Clark and Weston Standard Cell," by Dr. 
H. 8. Carhart and Dr. G. A. Hulett. 

„The Determination of ‘Н, at Annisquam, Mass., by Tangent Galvano- 
meter," by Barry MacoNutt. 

a T сопан Balance in Electrolytic Copper Refining,” by Lawrenoe 

© &. i 
© Single Potentials of the Halogen Elements,” by W. R. Mott. 
и Өрө on oe Preparation of Electrolytio White Lead,” by C. F, 
er, Jr., А.С. 
“ Electrolytic Iron," by C. F. Burgess and Carl Hambueohen, 
“А Relative Decimal Index for Electro-Chemical Interests,“ by Adolph L. 
oege. 

I. E. E. (Glasgow Section).—A smoking concert of this 
section was held at tbe Grand Hotel, Charing Cross, Glasgow, on 
Saturday last, March 19th, under the presidency of Mr. W. A. 


Chamen. 


Gas Failure at Stretford.—4A fire at the Stretford 
Gas Co.'s works a few days ago plunged a large district (containing 
70,000 to 80,000 people) into darkness. The company's district is а 
very wide one, including Stretford, Chorlton-cum-Hardy, Bale, 
Brooklands, Urmston, Flixton, Ashton on-Mersey, and Davyhulme. 
This area is 5 or 6 miles across, both from north to south and 
from east to west. Of the entire district, only one portion, Old 
Trafford, escaped, its supply being received from a main in the 
Thames Street side of the works, opposite to that on which the fire 
occurred. With the exception of that part of the Chester Road 
which forms the main street of Btretford, and which is lighted by 
electric arc lamps, every road and street was plunged in gloom. The 
area is Jargely a residential one, and the majority of the houses are 
dependent upon gas for their illumination, and, in many cases, also 
for heating and cooking facilities. We understand that the 
residents of Chorlton-cum-Hardy and Didsbury were fortunate 
enough to have the Manchester Corporation electricity mains at 
their doors, and hence those who had been wise enough to avail 
themselves of this supply did not suffer any inconvenience. 


Madras College of Engineering.—An Indian con- 
temporary says that the Government approves of the proposal to 
provide а new building for the workshops and the laboratories— 
mechanical, electrical and chemical—required for the College of 
Engineering, Madras. 


"widely known among 


The British Electrical Superannuation Fund.— 
The annual general meeting of the members was held at Donington 
House, Norfolk Street, on Wednesday, March 16th. Mr. C. G. 
Tegetmeier presiding in the absence, through indisposition, of Bir 
Ernest Spencer, М.Р. In the course of his remarks, the chairman 
said that during the past year the fund had made satisfactory 
progress. Daring the year 12 new contributing companies had 
joined the fund, the most important one being the City of 
Birmingham Tramways Co. The other companies were mostly 
small, but their staffs would probably develop. The number of 
members of the fund at the end of the year was 183, being a net 
increase of 38, 64 new members having joined, and 26 having left 
the fund on retirement from the service of contributing companies. 
The expectation of а larger measure of support from companies 
outside the immediate circle of the British Electric Traction Co.'s 
organisation, had not so far been realised, and the reason seemed to 
be that the advantages which the fund offered were not sufficiently 
those who might be expected to take 
advantage of the benefits offered. The fund was at present only in 
ite infancy, and when the advantages it offered became more widely 
known they would be more widely appreciated, and other com- 
panies would be following the example of the City of London Elec- 


` tric Lighting Co. who, after fall examination of the details of the 


fond and the scheme, had given it their hearty support. The total 
amount of contributions from members who were on the fond on 


December 31st, was £3,904 183. 7d. То meet the liabilities . 


immediate and contingent in respect of these contributions, the 
fund had assets totalling £7,885, the difference being, of course, 
mainly at least explained by the amounts contributed by a company 
in respect of members who were still on the fund, and members who 
have retired from the fund. Withdrawals had been rather con- 
‘siderable during the year, but this had been owing to some 
exceptional circumstances, and it was not likely that the same rate 
of withdrawals would be continuous. The expenses of management 
are practically the same as last year, £178. The adoption of the 
report was seconded by Mr. J. 8. Haworth, and carried 
unanimously., 


The McMillan Memorial Fund.—In our issue of 
March 11th we were able to announce that the receipts for this 
fund up to that date had amounted to well over £900. We have now 
received a second official list showing the further subscriptions which 
have been received, the amount from the several classes of member- 
ship being £151; and from outeide sources £38. "The total so far 
ie, therefore, in the neighbourhood of £1,100. 


Electro-Harmonie Society.— The last E.-M. smoking 
concert of the sesson is to be held to-night, 25th inst. (Mr. W. M. 
Mordey presiding), at the King's Hall Holborn Restaurant. The 

rogramme includes songs by Mr. Wm. Maxwell and Mr. Wm. For- 
ngton ; the instrumental music will consist of cornet solos by Mr. 
Arthur Smith, and selections by the orchestra. Humorous sketches 
areto be given by Mr. Astley Weaver, recitations by Mr. Alexander 
Watson, and a ventriloquial sketch, &о., by Mr. Frederick Chester. 


Iastitution of Electrical Engineers (Leeds).—The 
annual general meeting was held last evening at the Yorkshire 
College. A discussion on Power Schemes—Projected and in 
Operation " was opened by Mr. W. B. Woodhouse and Mr. W. 


Emmott. 
Punkah-Pulling in Puvjab.—The Indian Municipal 


Journal says that the Indian Government has sanctioned the 
appointment, for & period not exceeding 12 months, on a salary of 
Ез. 700 per mensem, of an electrical engineer for the works con- 
nected with the electric lighting and mechanical punkah-pulling 
schemes in the Punjab Command. The electrical engineer will be 
employed in the first instance at Mian Mir. 


Junior Institution of Enugiueers.—Last Saturday 
this Institution held its conversazione at the Westminster Palace 
Hotel Mr. Fletcher Moulton, K C., M. P., president, and Mrs. 
Moulton, with Mr. Samuel Catler, chairman, and Mra Cut ler, 
received the guests in the Victoria Hall. In the Albert Hall Mr. 
Alexander Siemens gave a lecturette on the Berlin Overhead 
Railway, illustrated with a number of limelight pictures. Mr. 
Siemens repeated his discourse in the course of the evening. 


Car Driving Prosecution. — At Southwark, F. С. 
Loates, the driver of а London County Council electric car, was 
summoned for furious driving. The police evidence showed that 
а woman had been injured by the defendant, and that the 
defendant'scar passed а constable in Waterloo Road, travelling at 
the rate of 14 or 16 miles an hour. Defendant said that, owing to 
the rails being worn and greasy, he could not get his brake to act. 
One of the passengers said the defendant had been making up for 
lost time. The limit of speed for the cars at this place was eight 
miles an hour. Mr. Nairn, chief clerk, remarked that under 
Section 27 of the Hackney Carriage Act the magistrate had power 
to award the injured woman compensation up to £10. The driver 
then gave evidence that the actual speed was eight miles an hour; 
and Lane, the conductor, stated that it was about eight miles, not 
much more.”—Mr. Paul Taylor said it was most reckless driving. 
The defendant would be fined £3, the maximum penalty, and he 
would order the L. C. O., as owners of the car, to pay £8 compensa- 
tion into Court for the woman. If another charge of this kind 
were brought before him the driver would be sent to prison. 


Appointments Vacant,—Corporation electrical engineer 
fcr Chester at £300, rising to £500; switchboard attendant for 
Farnworth (£1); tramways manager for Rochdale (£300) ; engineer- 
ing clerk of works for the Middlesex County Council, for Naps- 
bury Asylum. 
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Association of Engineers-in-Charge Dinner.—The 
ninth annual dinner of this society whs held at the Abercorn 
Rooms, Liv 1 Btreet, on Saturday last. Sir R. M. Hensley, 
chairman of the Metropolitan Asylums Board, presided, and there 
was a large attendanoe. 

After the loyal toasts, the chairman proposed The Association," 
and remarked on the large addition to the membership last year. 
Eulogising work” as a noble aim, he alluded to the improper 
methods of certain trade societies, and said that true liberty was 
the liberty to do right. The engineer of to-day required a vastly 
greater knowledge and skill than formerly, and incurred far more 
responsibility. His experience of 20 years showed that the officials 
of poor law institutions possessed a high standard of morality, 
though they were subject to severe temptations, the chief of which 
were drink, betting, and secret commissions. 

Mr. W. T. Hatch, vice-president, in reply, pointed out the im- 
portance of common-sense to an engineer-in-charge; the Association 
had been formed to develop this talent, and individual members 
had, to his knowledge, derived great benefit from the papers and 
discussions. 

Mr. W. C. C. Smith (president) proposed The Chairman of the 
Evening," who briefly responded. Toasting “Oar Authorities,“ Mr. 


C. A. Clarke (chairman of the Association) remarked on the small 


salaries to engineers allowed by the L.G.B. Capt. C. W. Andrew, 
of Lambeth Borough Council, and Mr. Edward White, of the L.C.C. 
and other institutions, responded, the latter agreeing as to the 
parsimony of the L.G.B., but stating that he believed that the 
Board was now more indulgent. Toasts to The Visitors,” and 
“The Press" followed. A oonoert was performed between the 
speeches, under the direction of Mr. G. Hardy, and the entertain- 
ment was іп every way highly successful. 


‘ 


The Postmaster-General v. Croydon U.D.C.—At the 
Croydon County Court on Tuesday, Sir Robert Hunter, on behalf 
of the Postmaster-General, applied to Judge The Hon. Arthur 
Russell for his Honour's consent to the placing of telegraph poles in 
certain thoroughfares within the jurisdiction of the Croydon 
Rural District Council, that body having refused its consent. 
In some cases the Council demanded that the wires should 
be laid underground, and in others it demanded that the 
wires should be affixed to the posts already erected by the 
National Telephone Co. In other cases the Council demanded a 
different sort of pole from the usual creosoted pole adopted by the 
Post Office, which, Sir Robert Hunter raised a smile by stating, 
harmonised with the trees and the general rural of the 
neighbourhood. After a prolonged hearing his Honour decided that 
in the higher class residential roads the Postmaster- General should 
lay the wires underground, but with respect to the other roads he 
decided in favour of the Postmaster-General. He stated that in 
these roads it did not, in his opinion, matter in the slightest degree 
whether the wires were carried on a painted pole or the ordinary 
creosoted pole. 
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Lm Tbis is the idea of our 
HEU humorous Berlin ошен. 
& rary, ГЛК, for a suspen 

ui electric railway, based upon 
\ the Barmen-Elberfeld гай- 
way system, which it is now 
sought to introduce into the 
German capital. We reoom- 
mend it to the notice of the 
London Traffic Commission. 


Personal.—Mr. А. P. Trotter leaves for the Continent 
on the 28th inst., and cts to be back on April 11th. 

The employés of the B. H. T. Co., the lessees of the Croydon Cor- 
poration Tramways, have, through the general manager, Mr. T. B. 
Goodyer, presented an oak silver-mounted inkstand and а pair of 
military brushes to Mr. A. Course, one of the company's тв, 
on the occasion of his leaving Croydon to take up the position of 
traffic superintendent under Mr. Gray Scott, late borough electrical 
engineer of Croydon, who has been appointed engineer and 
manager of the Hong Kong Electric Railway. 

We are asked to state that the firm of Lacey & Billar, 2, Queen 
Anne’s Gate, Westminster, and 78, King Street, Manchester, will in 
future practice under the title of Lacey, Sillar & Leigh. 

Burton-on-Trent Corporation Tramways Committee has appointed 
Mr. Pilcher (assistant to the general manager of the Birkenhead 


tramways) as tramway traffic manager. There were 80 appli- 
canta for the 

The gov body of the South-Western Polytechnic, Chelsea, 
have unanimously appointed Mr. Sidney Skinner, M.A., Christ's 


College, ii i P to the position of principal in succession to . 


Mr. Herbert To F. B. S., who is retiring. 


South African Notes.—Durban.—Mr. W. H. Milne, 
assistant electrician of the Durban (Natal) Harbour Electrical 
Department, was lately the recipient of a number of valuable and 
useful gifts from his colleagues on the occasion of his forthcoming 
marriage with Miss Baytopp, of Pine Town. The Point Electric 
Station had been specially decorated for the occasion, and the pre- 
sentations were made by Mr. Crofts, the harbour engineer. Mr. 
Milne was the recipient of a trio of gifte—a marble clock, hand- 
somely ornamented, from the electrical staff; а standard lamp by 
Messrs. Collins & Kessler, and a set of cutlery, the gift of Mesers. 
F. Hadfield & Co. A gold bracelet was also presented to Mrs. Milne 
elect. 

At Durban, on March Ist, an Indian was charged at the local 
police court with stealing electric current by placing a match in the 
meter, thereby preventing the register moving, althongh it did not 
stop the current. The case wasadjourned. 

Knight Central, Ltd.—In the accounts of this (Witwatersrand) 
mining company for the year ending December, 3186, 1903, the 
schedule for electrical equipment and plant is put down at £17,040 
ander the following headings :— Electric lighting plant, &c. ; electric 
power plant; joint electric power plant for Knight Central, Ltd. ; 
and Witwatersrand Deep, Ltd. 

Wireless Telegraphy.—The Cape Government Gazette details pro- 
visions respecting the installation or establishment of wireless tele- 
graphy in Basutoland and Bechuanaland. A licence is required 
before any person.may “establish or use any apparatus,” and this 
the Resident Commissioner is empowered to issue, and, if need be, 
to revoke at his discretion. £100 is the figure, and the penalty for 
contravening the regulation imposed is not to exceed £250, or in 
default three months' imprisonment. For a second offence a fine, 
not exceeding £500, may be inflicted, or six months’ imprisonment 
in default. 

Brandfort (Orange River Colony).—A correspondent writes :— 
% We have recently had a gentleman from Winburg canvassing for 
the supply of electric light here, similar to that in vogue in 
Winburg. The echeme would seem to be very good, and if sufficient 
support can be got, and our Council's sanction, doubtless we shall 
soon have this improvement.” 

British East Africa,—A concession has been obtained for the pur- 
pose of using one of the waterfalls near Nairobi to generate power 
which will be employed for the electric lighting of the town. 

Harrismith.—The local correspondent of a Durban contemporary 
mentions that the only firm of electrical engineers in Harrismith 
“ has introduced to a good many private houses and public places, 
stores, &c., the electriclight. . . . . Inthe new McDonald Forbes’ 
building, on one of the ground floors, a store front is brilliantly 
lighted with the electric light. The Corporation plant will be 
erected near the showyard on the banks of the Wilge River.” 

Johannesburg.—The amount of Messrs. Biemens's tender for the 
gas engines and electric generating plant for Sections О, D, and E 
of specification No. 2, as recommended for acceptance, was 
£154,320. The tender of Messrs. Poetter & Co., for gas producer 

lant and accessories, Section “A,” at £50,600, was recommended 
or acceptance, according to South African papers just to hand. 


Radium.—A Reuter telegram from Vienna states that 
at the request of the Academy of Science, the Austrian Minister of 
Agriculture, in order to facilitate the solution of certain important 
questions relating to the nature of radium, has ordered that from 
January ist last, until further notice, no trading should be per- 
mitted in the residues from the manufacture of uranium oolours at 
Joachimsthal, and that 10,000 kilogrammes of those residues shovld 
be reserved for purcbase by the Academy and another 10,000 
kilogrammes for M. Curie, the discoverer of radium, in Paris. These 
consignments are to be devoted entirely to the purpose of scientific 


experiment. 


Royal Institution, — The arrangements for Friday 

evening meetings after Easter include the following :— 

May 20th.—Prof. Ernest Rutherford, M. A., D.8c., F. H. S., on The Radiation 
and Emanation of Radium.“ 

May 27th.—His Serene Highness Albert Prince of Monaco, on The Progress 
of Oceanography.” А 

June 8rd.—Prof. Svante Arrhenius, of Copenhagen, Hon. Mem. R.I., 
Hon. F. C. Bl., on “ The Development of the Theory of Electrolytic Dissociation.” 
The lecture arrangements include three lectures (5 p.m.) on “ Disso- 
ciation,” by Prof. Dewar (Fullerian Professor of Chemistry, R.I.), on 
April 14th, 21st, 28th. 


Magneto-friction.—M. Pellat, in the Comptes Rendus, 
March 7th, gives the following general law for magneto-friction, 
which is a fundamental property of the moving corpuscles of cathodic 
and anodic rays. The law runs: In an intense magnetic field the 
moving corpuscles (cathodic rays) suffer the action of an anisotropic 
friction, which is considerable in a direction perpendicular to the 
lines of force, and null, or almost null, in the direction of these lines 


Batteries and Phosphorescence.—M. Jegou has shown 
that a Leclanché cell, after being short-circuited for some seconds, 
enhances the brightness of phosphorescent sulphide of calcium 
held near it, and the effect has been ascribed to N rays acoumulated 
in the cell and traversing the wire connecting its poss ав well as 
to the action of a non-uniform magnetic field on the sulphide. M. 
Lambert now adds to the subject the observation that N rays are 
developed in the cell by chemical action whilst it is short-circuited , 
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and, by polarieation, after the circuit is opened. In the Comptes 
Rendus, March 7th, he states that & bichromate of potash cell, where 
the chemical action continues on open circuit, emits the rays with- 
out first having to be short-circuited. The osmosis in certain cells 
with porous pots can also increase the brightness of the sulphide. 
He was led to make this observation by finding that soluble 
ferments emit the N rays. Two solutions of a different osmotic 
tension, separated by parchment, or even two solutions of the same 
electrolyte of different densities, separated by parchment, also 
increase the phosphorescence. 


———— — — 


THE CENTRAL STATION ENGINEER. 


Ат a joint meeting of the Aberdeen Tramways and Gas and Elec- 
trio Lighting Committees on Tuesday last week, it was agreed to 
recommend that the salary of Mr. J. A. Barr, the electrical engi- 
neer, be increased by two yearly increments of £100 to £700. It 


is pro that the Gas and Electric Lighting Committees pay 
E hs, and the Tramways Committee one-fifth of the whole 
ary 


Mr. Ozas. W. Loup, A. I. E. E, of the London and North-Western 
Railway Electrical De ent, has been appointed by the Colonial 
Office to be Assistant Buperintendent of graphs in Ceylon. Mr. 
Lund sails from London for Colombo by the P. & O. mail steamer 
Australia on May 13th. 

Mr. W. J. W. BuLLock, late mains superintendent and assistant to 
the West Ham -electrical engineer, has been appointed by that 
Corporation electrical engineer. Mr. J. K. Воск, who has resigned 
his position as electrical engineer of West Ham, to take an appoint- 
ment in Buenos Ayres with Messrs Livesey, Son, & Henderson, 
civil engineers, has been granted by the West Ham Corporation en 
honorarium of 100 guineas in recognition of his successful work. 


NEW COMPANIES REGISTERED. 


was registered on March 9th, with & oapital of £9 in £1 shares 
ordinary, 190 A deferred and 190 “B” def ), to acquire fro А 
Stevenson the benefit of oe rtain existing inventions relating to electric lamps, 
and to carry on the business of p manufacturers, electrical and mechanical 
engineers, tool and implement makors, &c. The first subsoribers (each with 
oue share) are :—A. Stevenson, Corner Croft, Hale, Ches., manufacturer; J. W. 
Nasmith, 88, Barton Arcade, Manchester, engineer; E. W. Cowan, West Bank, 
Disley, Ches., civil engineer; L. Andrews, 14, College Land, Deansgate, Man- 
chester, electrical engineer; E. B. Johnson, 78, King Street, Manchester, 
chartered accountant; A. Н. Stevenson, Victoria Mills, Poll Street, Man- 
chester, manufacturer; and T. R. Гает, 12, Tennyson Street, Manchester, 
man g clerk, No initial publio issue. The number of directors is not to be 
less than four nor more than seven; the first are M. omew, E. W. 
Cowan, J. Н. Leather, J. W. Nasmith, A. Stevenson and Н, Wollheim; quali- 
fication, 100 ordinary or 20 deferred shares. 


Electric Heating Corporation, Ltd. (t O, 344).— This company 
was registered on March 15tb, with a cap of 000 in £1 shares, to acquire 
as from March 17th, 1904, the business carried on at 84, Leadenhall Street, 
E. O., as the Electric Heating Corporation, to construct, deal in, and repair 
electric stoves for heating, ecoking and other purposes, and to carry on the 
business of electricians, manufacturers, metal founders, general contractors, 
&с. The flrat subscribers (each with one share) are: – W. Grover, 57, Tollington 


Carbone Arc Lamp Syndicate, Ltd. (00:379). This company 
m A 


Park, N., company director; A. Richardson, 56, Knox Road, Forest пе, py 


stationer; E. A. Richardson, 42, Dunbar Road, Forest Gate, clerk; D. 
Paterson, 18, Kinver Road South, Sydenham, commission agent; E. Stephen- 
son, 82, Bishopsgate Street, E. C., commission agent; C. H. Bhowler, 4, St. 

Axe, E.C., clerk; and F. H. Williams, 90, Queen's Gardens, Ilford, clerk. No 
initial publio issue. The number of directors is not to be less than two nor 
more than five; the first are H. Binko (managing director) and N. Mayer; 
qualification of Н, Binko, 5,00 shares; of N. Mayer, 1,000 shares; of other 
directors, 600 shares; remuneration of H. Binko, £500 per annum; of N. Mayer 
Te оше несин; £100 each per annum, Registered office, 84, Leadenhall 

eet, E.C. 


Andyer, Ltd. (80,368).—This company was registered on March 
16th, with a capital of £1,000 in 18. shareb, to acquire any patents or rights and 
апу inventions RUE to the generation, production, projection and distribu- 
tion of electricity or eleotrio impulses, or to the detection, discovery, localisa- 
tion and determination of the position of underground metallic lodes or bodies 
of ore, metals, minerals and other substances, or to the application by elec- 
tricity to any mining or metallurgical operations, to adopt an agreement with 
E. J. Dyer and others, and to carry on the business of electricians, engin 
metallurgists, q prospectors, melters, refiners and manufaoturers of o 
and other substances, &с. The first subscribers (each with one share) are :— 
G. C. Hobday, Aulie, Blenheim Gardens, Wallington, Surrey, gentleman; G. 
Davey, 209, Newington Butts, B. E., confectioner; Н. Kipping, St. John's Road, 
Sevenoaks, Дл: A. D. Smith, 53, Sotheby Road, Highbury, N.; T. C. 
Cleary, 58, Clissold Road, Stoke Newington, N., gentleman; F. Crowfoot, 2, St. 
Paul's Villas, St. Paul's Road, Tottenham, N., gentleman; and C. J. Bridee, 
50, Leoonfleid Road, Canonbury, N., clerk. No initial public issue. The 
number of directors is not to be less than two nor more than five; the sub- 
scribers are to appoint the first; remuneration as fixed by the company. 


Sir Hiram S. Maxim Captive Flying Machine Co., Lid. 
(80,404), — This company was registered on March 19th, with a capital of £80,000 
in £1 shares, to acquire any interest or rights to use any invention relating to 
captive flying machines or rotating cars for publio recreation or experimental 
purposes, ано epparatas for actuating the same, in particular to acquire 
from the Sir Hiram Maxim Electrical and Engineering Co, Ltd., the benefit of 
certain existing inventiors in relaticn to rotating cars and apparatus, to 
construct, erect, equip, maintain and enter into contracts for the construction, 
erection, equipment and maintenance of such captive flying machines, 
rotating cars and apparatus, and to carry on the business of caterers 
for public amusement, &. "he fiat subscribers are:— Sir Н. В. 
Maxim, Kt., Thurlow Park, West Norwood, 2,000 shares; F. de Meray, 
1, Rutland Gate, Hyde Puk, W., ger tleman, 4,0‹0 shares; W. F. B. A 
Manwaring, M.P., 80, Grosvenor Place, S.W., 1.000 shares; J. Woolf, 
jun., 809, St. James's Court, S. W., engineer, 1,000 shares; A. Hardie, 
Wynnstay, C s Road, Finchley, barrister, 1,000 shares; A. Davidson, 21, 
Lanercost Road. Tulse Hill, engineer, 100 shares, and R. G. Graham, 65, London 
Wall, E.C., gentlemen, 900 shares. inimum cash subscription 10 per cent. of 
the shares offered to the public. The number of directors is not to be less than 
two nor more than seven; the first are Sir Н. 8. Maxim, Kt., A. Hardie, J. 
Woolf, jun., and A. Davidson; qualification, £100; remuneration, 10 per cent, 
of the net profits after 20 per cent. dividend has been paid, divisible. Registered 
office, 44, Gillingham Street, Westminster. 


` to secure £6,000, charged 


Madras Electric Tramways (1904), Ltd. (80,361).—This 
company was registered on March 16th, with a capital of £100,000 in £1 shares, 
to purchase, lease, construct or otherwise acquire any tramway or tramways in 
Madras or elsewhere, to equip, maintain and work by electricity, steam or other 
mechanical power or by animal traction, any tramways belonging to the com- 
pany, or over which the company has any rights, and to carry on the business 
of tramway proprietors, carriers of passengera and goods by land or water, 
omnibus and van proprietors, builders of tramway and railway carriages, trucks, 
locomotives, rolling stock and plant, mechanical engineers, e cians, pro- 
ducers and suppliers of electricity for motive power, light, heat, or other pur- 

s, 40. The first subscribers (each with one share) are :—H. Twelvetrees, 

Clapton Common, N. E., accountant; D. Wilson, Earlsdown, Dollis Park, 
Finchley, secretary; H. C. Truscott, 12, Haseldene Road, Chadwell Heath 
R.8.0., Essex, clerk; A. J. Smith, 68, Jerningham Road, New Cross, S. E., 
clerk; J. R. Threadgold, 6, Osborne Villas, Elvine Road, Sydenham, clerk ; 
J. H. Stagles, 70, Dalston Lane, N E., clerk; and M. J. Saunders, 80, Camden 
Grove, Peckham, 8.E., clerk. No initial publio issue. The number of directors 
is not to be less than three or more than seven; the first are Sir H. С. Mance, 
J. W. Barclay, J. I. Courtenay and J. Gray; qualification, £260; remuneration, 
£100 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Costa Rica Electric Light and Traction Co., Ltd. (56,447).— 
This company's annual return was filed on January 90th, when the entire 
capital of £180,000 in £1 shares had been taken up. £1 per share has been 
called up on 7, resulting in the receipt of £7. 129,993 shares are considered as 
fully paid. Mortgages and charges: £159,650. 


_ Mazarron Electric Light Co., Ltd. (38,277).—This company's 
annual return was filed on January l4th, when 151 ference and 10,000 
ordinary shares had been taken up out of a nominal capital of £15,000 in 500 
preference shares of £10 each 10,000 ordinary shares of £1 each. £10 per 
share bas been called up on 151 preference, and £1 per share on 7 ordinary 
sbares, resul in the receipt of £41,517. 9,998 ordinary shares are considered 
as fully paid. bentures: £820. 


Langdow-Davies Motor Co., Ltd. (55,890).—Issue, oh March 
8th, of £400 43 per cent. debentures, part of series created October 15th, 1902, 
on the company’s undertaking and property, present 
sod Saag 2019006 uncalled capital. Notrustees. Previously issued of sume 
series: £5,400. 


Brockie-Pell Arc Lamp, Ltd. (66,602).—A memorandum of 
3 x full of & debenture dated November both, 1908, securing £1,000, 


Uxbridge and District Electric Supply Co., Ltd. .(62,706).— 
Issue, on March 7th, of 23,900 debentures, part of series created by resolutions 
of July 18th, 1901, and May 26th, 1908, to secure £25,006, charged on the com- 
pany's undertaking acd property, present and future, including uncalled 
capital. No trustees. Previoualy issued of same series: £20,000. 


National Telephone Co., Ltd. (15,066)—4 trust deed of 
March 8rd, 1904, to secure £425,000 4 per cent. debenture stock (being supple- 
mental to a pal trust deed dated December 30th, 1899, securing £600,U00, 
and to first and second supplementa! deeds dated October 8th, 1900, and October 
Rist, 1901 (the latter securing a !urther £776,000 debentare stock), has been 
registered. The total amount authorised is three-quarters of the issued capital 
for the time being (inclusive of £2,000,000 34 per cent. first debenture stock pre- 
viously issued). perty charged : The company’s undertaking and property, 

nt and future, including uncalled сары (subject to first debentures). 

rustees : Sir M. M. Thomson, Bart., 6, Char‘otte Square, Edinburgh; and 

Sir F. F. Adam, Knight, Mere Old Hall, Knutsford, Ches. Total amount now 
secured of present series: 31,600,000. 


CITY NOTES. 


Marconi's Wireless Telegraph Co. 


Тнв report for the year ended September 30th last, to be submitted 
at the meeting at the Cannon Street Hotel, on 30th inst., states that 
profits have increased, notwithstanding the fact that no revenue 
has as yet been earned by the stations for trans-Atlantic telegraphy, 
the commercial working of which is looked upon as likely to prove 


the most profitable branch of the business From the reprint 


in the Financial Times we see that “during the past year Mr. 
Marconi -has, iu connection with the long-distance work, been 
carrying on a number of experiments, the results of which make for 
the improvement and perfecting of the long-distanoe communi- 
cation. The application of some of these improvements to a station 
equipped on & commercial scale would involve considerable outlay ; 
and in the absence of those facilities from the Post Office which 
would alone render such an outlay of utility, the board has not 
thought fit to authorise the equipment of a new trans-Atlantic 
station embodying all those improvements, which would render 
practicable good commercial working both by day and night, on a 
scale which for speed and reliability would compare with that of a 
trans-Atlantic cable. The collection and distribution of telegrams 
throughout the United Kingdom being a monopoly of the Post- 
master-General, it is obvious that it is impracticable for this com- 
pany to carry on a trans-Atlantic service of any advantage without 
the assistance of the Postal Telegraph service, upon which it is 
dependent for the collection and transmission of ite messages. 
Such facilities, similar to those granted to the cable companies, have 
not yet been obtained. Recent negotiations seems to offer some 
prospect of satisfactory arrangements to this end. If and when 
these arrangements are concluded, the equipment of a trans- 
Atlantic etation on a commercial basis, capable of rendering a ser- 
vice at least equivalent in speed and reliability to the service ren- 
dered by any single cable, will be proceeded with. The actual 
erection of the station will, it is expected, occupy not more than six 
months; so that the shareholders may hope to see T'rans-Atlantic 
wireless telegraph stations established on a commercial basis within 
a few months of obtaining from the Post Office the necessary 
facilities, Should satisfactory arrangements not be offered by the 
British Government, the European station will be erected in one of 
those Continental countries which have already agreed to give 
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facilities for inland distribution and collection of telegrams similar 
to those which are asked of His Majesty's Government. In July 
last à new contract was entered into with the Admiralty, covering 
the use of this compapy's system throughout His Majesty's fleet. 
Provision is made in the contract for the payment aunually of a 
royalty; considerable orders for further apparatus bave already 
been placed, and it is hoped that the relations which now obtain 
between the Department and this company wil] result in mutual 
benefit. In pursuance of the contract a number of Н.М. ships have 
already been equipped with tuned apparatus, and, in à demonstra- 
tion which took place of long-distance wireless telegraphy, 
messages were received from  Poldhu on HMS. Duncan 
throughout her voyage from Portsmouth to Gibraltar. These 
teats were watched by naval officers on the sbip and at 
Poldhu, and in the report to the Admiralty testimony was 
borne to the fact that other ships of H.M. Navy, within range of 
the Poldbu station, but not similarly tuned, were unable to inter- 
cept the messsges, and were not interfered with in their own work 
by them. In Oatada a Bill has passed the Legislature providing 
for the equipment of wireless telegraph stations in the St. Lawrence. 
All the stations, subject to the approval of the Imperial Govern- 


ment, to whom all proposed wireless telegraph schemes are sub- 


mitted by the Colonial Governments, are to be equipped on the 
Marconi system, under a contract to be entered into with the 
Canadian Co. The Italian Government has been very active in the 
extension of wireless telegraphy throughout Italy. A number of 
stations bave been erected during the past year, which are available 
exclusively for the use of ships equipped with the Marconi system. 
The site for a high power statiop, near Pisa, f rcommunicating with 
the Argentine Republic, and with the company’s high power stations 
in the United States and Canada, has been selected by Mr. Marconi, 
and some of the plant for this station is already onorder. Arrange- 
ments have also been made for a wireless telegraph service between 
Italy and Montenegro, in the benefits of which this company parti- 
cipates. A wireless telegraph station has recently been erected in 


Amsterdam in cloge proximity to the Stock Exchange, and Press and 


other messages are being transmitted between that station aud а 
station in England. It is hoped that when the neceseary facilities 
bave been obtained from the Post Office bere, the service already 
entered upon will be greatly extended, and that a considerable 
revenue will result. The company is able to transmit messages at 
a lower rate than they can be transmitted by existing arrange- 
ments; and as there is often considerable delay in the telegraph 
service between England and Holland, it is hoped that, both on the 
score of cheapness and dispatch, the service will represent con- 
siderable advantages. Negotiations have for some time past been 
going on between this company and the Board of Trade for tt e 
equipment of lightehips with wireless telegraph apparatus, and the 
directors have been informed tbat a contract relating to this service 
is in preparation. During the year negotiations with a group of 
Danish financiers were entered into for the connection of Iceland 
with Europe by wireless telegraphy, that country being at present 
isolated from the world so far as telegraphic communication is 
concerned. The negotiations are at present temporarily suspended, 


partly owing to the inability to ob'ain from the English Post Office 


the facilities for an inland service which are necessary, and partly 
to other difficulties which it is hoped will be removed. Оп March 
16tb, 1903, a deputation of the National Sea Fisheries Protection 
Association waited ороп Mr. Austen Chamberlain to ask for 
inland postal facilities for a wireless telegraph connection with 
Iceland, which, however, were not granted. It is hoped that 
this question of inland postal facilities for the Iceland connection 
will receive settlement as pari of the general questions under dis- 
cussion with the Post Office. The natural extension of this company's 
business in the last three years, and the general adoption of the 
Marconi apparatus as the standard system of wireless telegrapby for 
ship-to-shore service throughout the world, have attracted the special 
attention of the German Government, with the result that а con- 
ference for the regulation by international legislation of wirelees 
telegraphy for shipping purposes was proposed to the Powers by 
that Government in May, 1903. The conference met in Berlin in 


August of 1903. It was of a preliminary character, and while the 


majority of the Powers represented were in the main in favour of 
inter-communication between all shipe equipped with wireless 
apparatus, irrespective of the so-called system employed, there were 
two most significant reservations—those of His Majesty’s Govern- 
ment and of the Government of His Majesty the King of Italy. 
Having regard to the important part played by these countries in 
the shipping of the world, and to the shipping routes which they, with 
their Colonies, command, it is felt that, even if the recommendations 
of the other parties to the preliminary conference should be adopted 
at a subsequent conference, the effect upon the company's business will 
not be of gr:at consequence, while England and Italy remain out- 
side the arrangement. The international organisation of ship and 
shore stations for sea telegraphy has been very greatly extended. 
The "Marconi" system of wireless telegraphy is in use on 48 
liners. 54 shore stations are now installed, commanding the 
principal shipping routes, these stations being available exclusively 
for communication with ships equipped with the Marconi system. 
Among them are stations worked by the British Admiralty, the 
Italian Admiralty, and Lloyd's. Ав the stations worked by the 
Governments and Lloyd's are increa:ed, an extension of the arrange- 
ments for working exclusively with ships «quipped with the system 
will ensue. The factory at Chelmsford is now more fully employed 
than in any previous year of the company’s existence. Orders for 
apparatus on a large scale have been executed, and the work now 
in band, without further orders, will keep the factory fully 
enployed for many months to come. Oa February 18th, 
1903, last, a committee composed of members of the Government 
departments, presided over by Mr. Bonar Law, sat for the 
consideration of evidence on wireless telegraphy. It was hoped 


that the proceedings of this committee would elucidate some of the 
difficulties surrounding this subject, and pave the way to concerted 
action by the departments concerned. At the request of the Com- 
mittee, the managing director of the company gave evidence before 
it. The nature of any decision arrived at bas, however, not been 
communicated to the directors. The powers taken by the Board at 
an extraordinary general meeting held on March 31st last, for 
increasing the capital of the company, have not yet been exercised. 
The receipts for the year of £36,376, are £10,607 in excess of the 
general charges." 


Harrow Electric Light and Power Co. 


Тни directors’ report for 1903 says that the revenue account shows 
a surplus carried to net revenue account of £3,382, as against £2,548 
in the previous year. The amount at credit of the net revenue 
account, including £101 brought forward from last year, amounts 
to £3,577. After paying interest, interim dividend on preference 
shares, and placing an additional £1,000 to depreciation account, 
there is an available balance of £1,497. Outof this the directors 
recommend that the following dividends be paid:—Final preference 
dividend, £361; dividend on ordinary shares at 3 per cent., £758, 
leaving £384 to be carried forward. 


The price to consumers was reduced from January 1st, 1904. 
The number of lamps installed during the year amounted to 1,769; the 


number of units supplied to consumers was 229,409, an inorease of 14,878 over 


the prav oni year. The works costs shows & considerable reduction, amounting 
to 1:874. per unit, as against 2:24d. in 1902, and 802d. in 1901. The total costs 
amount to 2'87å. per unit in 1908, as against 8:484. in 1902, and 4:89d. in 1901. 
In last year's report reference was made to the possible need for some capital 
Panag, with the view of rendering more efficient the boiler power of the plant 
installed. A scheme of steam oondensing and supernoating bas now been 
adopted, and will be carried out during the ensuing year. This will not only 
increase the boiler power, but will reduce the consumption of coal. The 
3 invite applications from the sbareholders for £8,000 more of ordinary 
shares. 

The annual meeting was held on March 10tb, when the report 
was adopted on the motion of Mr. J. N. ВтсАВТ, chairman, seconded 


by Mr. G. SRO Hawes, who had recently joined the board. 


Direct Spanish Telegraph Co. 


Тн» Marquess OF TWEEDDALE presided at the meeting held on 
Tuesday at Electra House, and, in moving the adoption of the 
report (Eizo. Rev., March 18th), said that the falling-off in 
receipts (£1,797) was partly accounted for by the general depressicn 
in trade, and perhaps more by the interruptions which had taken 
place in the cables, which lasted 77 day». They would recall that, 
in 1901, the interraptions lasted for 120 days. The cost of last 
year’s repairs, £10,921, bad been debited to the reserve fund. After 
а mention of the electrical tramway disturbances at Bilbao, wh 
are referred to in the report, the chairman said that the reserve funt 
was now £48,621, including the £5,000 placed to it for 1903. In 
regard to the reduction of rates to Spain, &c , they hoped for a sufficient 
increase of traffic to recoup them for the loss which was certain to 
be entailed, though their experience did not warrant them in being 
very sanguine in that respect. The increase in salaries was due to 
the new office at Arrigunago, the new station erected on account 
of the electric tramway disturbance. 16 had been possible to t: ffect 
substantial economies in stations abroad and in London, so that the nef 
increase in working expenses was only £95. The company’s licence 
on the shores of this country occurred on October 31st last, and they 
had been negotiating with the Government with a view to its 
renewal, and they hoped before long to enter into an arrangemen} 
satisfactory both to the Government and the company. The licence 


to land on the Spanish coast was a perpetual one. 


The report was adopted, the dividend resolation approved, the 
retiring directors and auditors re-elected, and the chairman and 
directors thanked. E 


Melton Mowbray Electric Light Co. 


Тнв report for 1903 records satisfactory progress :— 


The number of lamps connected increased from 8,520 to 11,028 with 421 con- 
sumers, being ап increase of 20 per cent. 

Including the balance of £500 brought forward from last year's account, the 
revenue amounts to £1,616, which, after payment of dividend and debenturé 
interest amounting to £527, leaves а balance of £719 available for distribution. 

The directors recommend a dividend at the rate of 24 per cent. per annum 
(£810), and to write off the preliminary expenses (£50), which, after p 
£200 to & reserve for depreciation fund, will leave a balance of £160 to 
carried forward. 

The contractors, Messrs. Edmundson's, having accepted in March debentu 
in payment of outstanding accounts, have consented to forego their interest fo 
this year on these accounts. 


‚ Greenock and Port Glasgow Tramways Co. 


Тнк report for 1903, which was submitted at the meeting in London 
on the 24th inst., states that the outlay on the electrical reconstruction 


account during the year amounted to £5,818, making the total ex- 


penditure £176,882. There had been an increase in traffic receipts 
of £2,455. The total revenue for the year amounted to £29,025, 
and expenees to £18,219, leaving a net profit of £10,806. Adding 
£3,937 brought forward, there was available for distribution 
£14,793. The directors proposed placing to depreciation an 
renewals account £1,500, to reserve (sinking) fund £1,780, an 
after paying a dividend of 6 per cent. on the ordinary shares, theré 
remained to be carried forward £2,093. The depreciation 
renewals account would then stand at £3,500, and the reserve fun 
at £3,616. The short extension in Port Glasgow hai bien com 
structed, and was opened for traffic on November 2nd, 1903, 


1 
; 
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Ernest F. Moy, Ltd. 


THE report for 1903 shows that a profit of £1,093 128. has been 
ie and the directors recommend that this be dealt with as 
ollows:— . 


10 per cent. dividend on 7,878 ordinary shares (calculated on 
the new shares from the dates the instalments were re- 


ceived), free of income-tax .. nis ee es 2s .. £702 0 

6 per cent. dividend on 1,420 ference sbares (calculated on 

the new shares from the dates the instalments were re- 
ceived), less income-tax ss io we ea, ee РЕ 70 1 
Income-tax on profit, £1,098 128. 54d. s ба ks . 50 3 
Genera] reserve account ex ж vs ss ө» ss 200 0 

And that the balance be carried forward to next year's 
account е ee ee ee е» ee [EJ ee ee 71 9 
41,098 12 


The reserve has been brought up to £2,089. The directors report 
that although business generally in the electrical trade has been far 
from satisfactory, they have been able to keep the works fully 
employed on fairly remunerative work, and the present year bas 
opened with а good supply of orders in hand, and every prospect 
of business remaining steady. Up to the present time it aas not 
been possible to secure additional premises in the neighbourbood of 


the present works on satisfactory terms, but it is hoped that arrange- 


ments will shortly be completed which will give additional pace, 
and so enable them to increase the output. 


Evered & Co., Ltd. 


Тни report for 1903 shows, after providing for debenture interest 
and income-tax, a net profitof £14,688; adding £5,114 brought 
forward, the amount available is £19,802. After paying 8 per cent. 
for the year on the shsres, writing £1,000 off buildings and £1,000 
off plant, £4,143 is carried forward. The directors consider that 
the result of the year’s trading is satisfactory, baving in view the 
depressed state of trade and the consequent excessive competition. 
During the year the scheme of electrifying the plant at Surrey 
Works was completed. | | 


‘ 


Edwards Air Pump Syndicate. 


Мв. C. W. Mins presided at the annual meeting held at the offices, 
oh 17th inst., and made а very satisfactory statement regarding the 
increase of business, and the decreased nees. In regard to Cor- 
poration orders, he said that five years ago, the central station engi- 
neer who specified the Edwards type of pump was regarded as a 
brave man, but to-day the engineer who did not specify them was 
taking altogether unnecessary risks. They had not had a single 
instance where а Corporation engineer who had adopted their 
pump had ever reverted to the old type again. Particular 
attention was now being given to pumps for steam turbines. The 
report was adopted, and the 10 per cent. dividend approved. 


City of Birmingham Tramways Co. 


Mn. блвски presided at the meeting held on 17th inst. The 
decision of the Oorporation to munioipalise the tramways within 
the city had made the future of the company somewhat uncertain. 
The financial condition of the company was a strong one, notwith- 
standing the expiration of some of their Jeases in 1906 and 1911. 
In view of the policy of municipalisation of the tramways, the 
directors had no alternative but to make the most of what 
remained to the company. The company would have a considerable 
mileage outside the boundary of Birmingham after the leases in the 
city bad expired. The idea was to construct new authorised lines, 
and to convert the lines outside the city to electric traction. The 
Council bad spoiled the provision of what might have been one of the 
finest systems of electric tramways in the country. The company 
would endeavour to make arrangements with the Corporation for 
through running powers. The directors bad under consideration a 
proposed working arrangement with the Birmingham and Midland 
Tramways, Ltd. The report was adopted. 


Cork Electric Tramway and Lighting Co. 


Mr. A. R. Monxs presided at the meeting held on 18th inst., at 
83, Cannon Street, E.C., and said that the traffic during 1903 had 
been affected by bad weather. Electric power demand was 
increasing satisfactorily. The total equivalent of additional lamp 
connections was in excess of the average of former years. The out- 
look for 1904 was good, especially bearing in mind the approach ef 
the King’s visit. 


Oldham, Ashton and Hyde Electric Tramway Co. 


Mr. GAROEE ded at the meeting held at Hamilton House on 
18th iust. He attributed the decrease in the dividend to special 
circumstances. The traffic receipts were £2,000 in advance of the 
previous year, but the working expenses had increased in greater 
ratio because of the bad weather, depressed state of trade, and the 
fact that a line leased from the Hyde Corporation was not yet 
remunerative. The capital expenditure incurred during the year 
was mainly for providing extra cables which would produce 
economies in consumption of energy. The report (вве ELECTRICAL 
Review, March 18th) was adopted. 


Northern Counties Electricity Supply Co. 


Тин directors’ report for 1903 says that the progress made in the 
working operations is shown by the following figures relating to 
Blyth, Spennymoor, Alnwick, Hebburn, Thirek, and Whitley, the 
three last named places having been in operation for a portion of 
the year only :— 


Consumers connected to Dec. 81st, 1908 жа 92 ee ds 2,482 
Equivalent in 8-c. . lamps connected to Dec. 818%, 1908 .. 89,689 
Units sold for year ending Dec. 81st, 1908, .. oe es 844,781 


The Ashington supply was commenced towards the end of the year, and the 
Hartlepool and Morpeth power stations bave since been started. Up to date, 
therefore, nine stations or sub-stations are at work, and the Malton and Shildon 
generating stations and Felling sub-station will be in operation during the 
current P rtr At Ashington and Boer the company is taking its supply in 
bulk, and by agreement with the Cleveland and Durham County Electrio Power 
Co., current will be supplied to the company in bulk in the North-West Durham 
area, which includes Consett, Anpfield Plain, Benfleldside, Stanley and Lead- 
gate, and it is expected this area will be in operation during the current year. 
By means of these arrangements the cost of erecting generating plant is avoided. 
In addition to the lighting connections, both public and private, important power 
consumers have been obtained, and there are others in prospect. The direotors 
therefore anticipate & business of considerable magnitude, with & steady reduc- 
tion in the cost of production as the load factor in each area improves. As 
already stated, the'number of units supplied in the year just closed amounted 
to 844,721, and during the current financial year the directors expect such an 
increase in the company's business as will command a substantial revenue, 
With regard to the operations of 1£08, after an apportionment of charges 
between construction and revenue accounts, there remains a credit balance of 
£1,000 128., which the direotors propose to carry forward and trust that they 
may be able to pay a dividend for the year now entered upon. Im accordance 
with the intention expressed in the previous report, the directors issued 50,000 
new shares to the existing shareholdera at par. Of these, up to date 35,463 
have been taken up, leaving 14,587 still to be subscribed, which the directors do 
not doubt will be done by the sharebolders themselves. In order to pay off 
existing loans and complete the stations at present in hand the directors propose 
to issue debentures. 

› 


Woking Electric Supply Co. 


Тнв directors’ report for 1903 is as follows :— | 
The total revenue for the year ending December 31st, 1903, was 


47,960, and the generation and distribution of electricity and 


Management expenses паноа to 24,043, leaving а balance on 
the year’s working of £3,917. Adding £675 brought forward, 
there is a total of £4,593, which it is proposed to appropriate as 
follows :— 


Interest on the 44 per cent. debentures T a ba e» £1,049 
Interest on temporary loans  .. $3 оо аео оо o 841 
Dividend ор the 6 per cent. cumulative preference shares ae 792 
Dividend of 4 per cent. per annum on the ordinary shares 8 62 
Depreciation fund account EN ee : 4 - T 760 

£8,558 


Leaving a balance to be carried forward of .. vs ee 


The amount to be carried forward to next year is sufficient to pay 
the ordinary shareholders a much larger dividend, but the share- 
holders are asked to approve the policy of carrying forward a large 
balance. The following table will show the rate at which the com- 
pany’s business has progressed during (Be last four years :— 


No. of Lamps Revenue. 

consumers. connected. £ B. d. 

1000 өө oe 294 11,400 4,002 511 
1901 А 417 16,060 4,466 15 0 
1902 "a n 648 19,566 6,276 2 5 
1908 “ә oe 660 25,010 7,951 15 10 


During the year 186 new consumers were obtained, exclusive of the 
L. & 8.W. Railway Co.'s lighting of Woking Station, which was connected in 
December last, and which is already a very large consumer of electrical 
energy. The directors consider that tbe outlook for the) future is most 
promising. 

During the year the directors have issued £8,850 44 per cent. debentures, and 
£9,210 6 per cent, cumulative preferenoe shares, and they are now looking 
towards issuing the balance of the debentures, preferenoe and ordinary shares. 
The expenditure on capital account on December 81st, 1908, amounted to 
£65,480. During 1908 а new engine room has been built, a 100-kw. generator 
installed (more than doubling the generating capacity of the works), a new 
switchboard of the most modern type erected, and eigbt miles of cable laid 
down, including a special one between the works and the railway station. 
Further expenditure upon boiler power and other works will be required during 
the current year. The necessity for the increased capital expenditure is owiog 
to the rapid and continuous growth of the business of the company, which has 
largely exceeded the anticipations of the directors. The directors record the 
excellent work done by Mr. J. G. Mclean, the company’s engineer and 


manager, by Mr. W. Strayton, the secretary, and by the staff generally. 


Tynemouth and District Electric Traction Co. 


Тнв annual meeting was held on the 17th inst. at Cullercoats, Mr. 
W. J. Greer presiding. | 

The ОнлтвмАн, in moving the adoption of the report, congratu- 
lated the company on the good results obtained despite the bad 
weather of the 12 months under review. The traffic receipts had 
increased by £720, while the expenses generally showed a decrease 
of £295. А sum of £4,158 had been expended on capital account, 
making it £85,314. They would remember that owing to the 
excessive demands made by the Tynemouth Corporation, they had 
had to abandon the new lines to Preston, proposed in the Bill. He 
regretted that it had been impossible to complete the extension to 
Whitley Sands, but they hoped to be able in а short time to give 
orders for the work to be put in hand. 

Mr. J. H. Rosrnson seconded the motion. 

It was stated that the number of passengers carried up to date this 
ne had been 334,542, as against 349,827, but as against this they 

been able to effect certain savings. The report was adopted, 

and the retiring directors were re-elected, 


— — 
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Dover Electricity Supply Co. 


THE directors’ report for 1903 says that the steady growth of the 
business has been wel] maintained, and the results obtained during 
1903 are highly satisfactory. i 


Applications have been received for an equivalent of 8,700 8-c.». lamps, the 
total connections now amounting to the equivalent of about 27,400 8-c.». ps: 
The output to private consumers was 566 units, being an increase of 62, 
units over the previous year. The continued expansion of the business has 
necessitated а capital expenditure of £7,715, the principal items being £2,878 
for the extension of the mains in various parts of the town, and £38,214 for 
additional generating plant, rendered necessary by the tly in 
demand upon the station. тре розе проп the year's working, for which the 
Dover Corporation will be entitled to e credit upon the completion of their 
purchase, amount to £6,873. No provision has been made for the setting aside 
of а eam to depreciation fund account, the directors being of opinion tha 
having regard to the fact that the undertaking is being worked for the benefit o 
the Dover Corporation, it would be more desirable to let the Corporation Зөл! 
with this matter themselves upon coming into possession. The amount 
available for distribution by the company is the sum of £9,669, being interest at 
the rate of 4 per cent. per annum upon the purchase price, payable by the Cor- 


poration under the contract of sale. After providing for tbe debentu and 


other interest charges, the directors recommend the pa nt of the full divi. 
dend of 5 per cent. on the preference shares, requiring £1,250, and a dividend of 
6 per cent. on the ordinary shares, amounting to £8,000, leaving a balance to 
carry forward of £190. 


Electric Lighting and Traction Co., of Australia. 


Tan directors’ report for the year ended August 31st, 1903, says 
that during the year, capital expenditure in Australia on buildings, 
plant and mains has been incurred as follows: — Melbourne, £10,217 ; 
Adelaide, £15,573; Geelong, £1,833; total, £27,623. 


The second moiety of 275,000 65 per cent. first mortgage debenture stock was 
sold in March, 1903, and of the proceeds, a portion was utilised for pressing capital 
requirements in Australia, and the remainder applied in reduction of the loan 
from the company’s bankers, which, on August 81st, 1909, atood at £78,670. 
The profits derived during the year from the company's undertakings in 
Australia amount to 26,949. Management and genera! expenses at the London 
head office amount to £2,818, and debenture and bank interest to £9,278. After 
payment of these charges, and writing off repairs and renewals incurred during 
the year, and also a deficit of £71 10s. on the Port Adelaide undertaking, there 
is a balance to the debit of profit and loss account of £7,442. The company's 
business during the year has been seriously prejudiced by the general depression 
in Australia, consequent upon the prolonged drought. The present outlook is, 
however, more hopeful, due to better harvest prospects and other causes, and 
this improvement is reacting favourably upon the company’s business, the 
connections for light and power during the first four months of the current 
year showing a satisfactory increase over the corresponding period of last year. 
Substantial economies have been effected during the year in working expenses 
the average coat per unit sold showing a reduction of 25 per cent. as com 
with tbe previous year. The total connections to the company’s mains in 
Australia on August 81st last amounted to the equivalent of 89,600 8 с.р. lamps," 
Bhowing an inorease of 98,000 8-c ». lamps over the connections existing at 
August 81st, 190a. During the first four months of the current year, the 
equivalent of 19,500 8-c.P. lamps has been applied for and connected. 
Tne engineer and manager in Australie, Mr. F. W. Clements, reports that there 
is a growing demand for the use of electrico power in connection with the com- 
pany's undertakings, over 400 н р. having been added to the mains during the 
year under review. All possible efforts are being made to encourage this 
source of revenue by means of a revision of the company's tariff of charges and 
in other ways. The directors have been approached by influential Australian 
interests desirous of participating by means of loca! capital and representation 
in the company's undertakings. e negotiations are receiving the careful 
attention of the directors. ` 

Ml. kOURNE.—The profit and loss account shows а gross profit for the past 
year of £2,094. The effect of the administrative and working economies which 
have been carried out during the 12 months, will no doubt be felt more fully 
during the current year. The directors believe that the Melbourne undertak- 
ing will eventually me the company’s most profitable asset, but its deve- 
lopment must necessarily be a matter of time, owing to the large suburban 
areas over which electric supply has to be provided, involving heavy capital 
outlay in advance of revenue returne. 

ADELAIDE.—This station continues to make good progress, the financial result 
for the past, its second, year of eworking, being a gross profit of £8,449 18s., as 
compared with 4500 for the previous year. The additional connections 
secured amount to the equivalent of 16,200 8-с р. lamps, and further applice- 
tions for light and power continue to be received at & satisfactory rate. 

GrELoNG.—Thís station has earned a gross profit of £705 during tbe year, 
and has added the equivalent of 4,850 8-с.р, lamps to its mains. Several im- 
portant contracta for the supply of power are being negotiated, and the prospects 
generally of the Geelong undertaking are favourable. 

Port ADELAIDE.—This small station has continued to work at a loss, but the 
latter has been reduced by careful management to £71 108., as compared with 
£485 forthe previous year. It is anffoipated that expenses will be covered 
during the current year, and, in these circumstanoes, the directors do not pro- 

ose to press forward with the preparations for closing the station and supply- 
ing the district from Adelaide. 

The directors record with satisfaction that the chairman, Mr. J. B. 
Braithwaite, jun., took the opportunity of a recent visit to Australia, to 
inspect the company's various stations and examine personally into their 
position and prospects. He will place his views before the shareholders at the 
meeting on Monday next. 


Stock Exchange Notices.— Application has been made 
to the Committee to allow the following to be quoted in the Official 
List :—Bromley (Kent) Electric Light and Power Co., Ltd.—14,000 
ordinary shares of £5 each, fully paid; National Telephone Co., 
further issue of £89,593 4 per cent. debenture stock. Also to 
appoint a special settling day in, and to grant а quotation to— 
Metropolitan Railway Co.—Serip (fully and partly paid) of £500,000 
34 per cent. convertible preference stock; National Telephone Co.— 
Scrip (fully and partly paid) of a further issue of £1,000,000 
4 per cent. debenture stock. 


Buenos Ayres and Belgrano Electric Tramways 
Co.—The directors recommend а dividend of 3 per cent., or 3s. per 
share, free of tax, on the ordinary shares, after making the following 
allocations out of net revenue : — То renewals fund, £5,000; to sink- 
ing fund for redemption of debenture capital, £2,500; written off 
capital expenditure, £4,500; to accidents insurance fund, £500; to 
nes е on sale of surplus stores, £1,301, leaving £2,479 to carry 

orward. 


Direct United States Cable Co.—Interim dividend of 


38. per share, free of income-tax, ere at the rate of 3 per cent. per 


annum forthe quarter ending March 31st, 1904. 


STOCKS AND SHARES. 


Wednesday Evening. 

RENEWED borrowing with Government guarantee has caused a 
reaction in Consols since we last wrote, but, taking the general 
circumstances of the situation into account, investment markets are 
steady, without displaying much feature. With Easter so close at 
hand, to say nothing of the fag-end of а 19-day account in the Stock 
Exchange, a fresh spurt in business can hardly be looked for, but the 
markets are sound enongh underneath. Unfortunately, it is difficult 
to avoid the impression that there will be other heavy issues of stock 
before long, and the knowledge of their probable advent is not con- 
ducive to better prices—and, therefore, better business—in the 
departments devoted to higher-class varieties. 

Although none of the purely electrical railway stocks have varied 
in price, there are several items of interest in this section that 
deserve notice. Lancashire and Yorkshire stock has recovered 
appreciably, partly on the collapse of Sully, the cotton gambler— 
which should assist the Lancashire cotton trade to regain some of 
ite prosperity—avd partly upon the electrification of a portion of its 
line. The newly-electrified part has just been opened for traffic 
and in several respects it is unique, as may be seen in our 
other columns. Metropolitan District Ordinary hardened a 
point to 33, upon a further reduction in the fares from Hammer- 
smith to the East Ead. The change is to date from April 
1st. Central Londons are unaffected by this step which appears 
to be taken in order to bring the District’s third-class fares into 
line with that charged by the Twopenny Tabe.  Metropo- 
litan Consolidated remains steady, but the new 3 per cent. con- 


. vertible Preference stock has risen to 3 premium, at which il 


still looks cheap enough to buy in view of the company's prospects 
when the line is electrified. Great Northern and City Preferred 
“А " have dropped a pound to 6, and it is said that the new line is 
not answering expectations. The present, however, is too early to 
admit of any reliable deductions being made. 

London United Tramways Preference, after being 11, have re- 
covered to 113, and the Debentare Stock is 102. Dablin United 
Ordinary are 13 and the Preference 151. A capital dividend au- 
nouncement by the Anglo-Argentine Tramways Co. has raised the 
Preference to 43. Besides paying 5 per cent. upon these shares, 
the Anglo-Argentine Tramways declares 6 per cent. on the 
Ordinary, and makes substantial grants to the reserve and to the 
carry-forward. British Electric Traction Ordinary are dull at 9, 
having fallen 10s., and the Preference the same sum to 104. In 
view of the absence of support accorded to these issues, and the 
steady sales of small quantities of shares, we are prepared to see 
lower levels before any improvement sets in. Calcutta Trams 
ate 7, and the Debenture stock was bought the other day at 1063. 


Metropolitan Electric Deferred are easier at 3r. 6d., and the 


Preference shaded off to 183. 9d. upon rumours of a new Debenture 
issue. 

Fluctuations in the Electricity Supply companies quoted overleaf 
are limited to one solitary fall of à in London Electric Ordinary 


which reduces the price to 1]. Amongst the markings in the Stock . 


Exchange Official List of business done this week there may be 
noted bargains in Charing Cross Preference at 51, manifestly a sale 
and Chelsea Ordinary at 6,;, which looks like a purchase. Metro- 
politans are strong at 183, the position of the company being con- 
sidered so secure as to give shareholders little or no cause for 
nervousness. The Borough Council of Marylebone are now taking 
definite steps with a view to raising the necessary purchase money 
due to the Metropolitan Co. 


Telegraph stocks and shares are a trifle more active, but there is 


not much change to report. Anglo-Americans are unaltered 
Commercial Oable is quoted 182 to 188, being a narrower price, but 
with the same medium as before. Direct United States at 10} 
have added the fraction to their price, and the usual 3“. dividend is 
declared. Great Northerns rose a farther 10s, to 25 upon pur- 
chases induced by the recent unwarranted fall Eastern 31 per 
cent. Preference is down a point to 874, whilst West India and 
Panama First Preference have fallen à to 6. West Coast of 
America Ordinary are about 3s. 9d. per share, the Debentures stand- 
ing at 96}. These latter are, of course, guaranteed by the Western 
Telegraph Co. Globs Ordinary at 82 have put on 53. 

National Telephone varieties, like Telegraph stocks, are some- 
what more active. The 4 per cent. Debenture stock is down 
1} points to 983, owing to the new issue, the price of which has 
improved to 1 premium, «e. to 96 for the fully paid stock. The 
other National deecriptions show a rise of & point each in the Pre- 
ferred and Deferred stocks, while those in the remaining telephone 
companies are unaltered on the week. 


Prospectus.— Madras Electric Tramways (1904), Ltd.— 
Subscriptions are being invited until to-morrow (Saturday) for an 
issue, at par, of £50,000 5 per cent. debenture stook. 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Btock Closing Closing 
Present AME or Dividends for the last oteti ta 
Issue. K * rd three years, ch Tech. ped 


——— M l!!ꝛä—— ——— 


01,100 | African Direct Te b, 4 % Debs. s is ve e „„ | 100 ., ee T 
- 25,000 | Amason Telegrap 18 Nos. 1 to 28, 000 sor rel, es 10 Ра се a 8j 3— 95 
119, 7002 Do. do. 5 96 Devs., os. 1 to 1,960 Bed. ee ee ee 100 ee has 70 — 80 oe “тт ee 
768,840 | Anglo-American Telegra JJ... „Stock | 61s. | 60/6 | fis 48 — 51 48 — bl 
8,106,580 Do. do. do. 6 Pref, ee ee ee ee ee 6 % 6 6 % 9! — 93 91 — 98 
8,106,580 Do. do. do. De erred өө ee ee өө eo Stock да. ” 2s. 61 7i m. d 
44, enden Now L 60:06000 ee ee ee ео өө ee b 5 6 E öt 4 
18,888,800$ e 0. |9100 8 8 : 180 —190 180 —190 
16:000 Guba раны Sterling 500 year 4 & Deb, Stock Red, oe ci Бох ix КЕҢ ae ee a 
10000 ро. 10% те. ее ee ee eo ee 7 ee 0 43 43 16 — 17 16 =. 11 
Direct Spanish eiegruap ee ee ee ee eo ee ee % 
6,000 ро. до. 10 Cum. Pref. ee ee ee eec 5 ee ee TR 1 T af 
do. 44 Debs. ee ee ee ee es 50 ee . ee 98 —101 98 —101 % 
60,7101 | Direct United States Cable 99 | s% | BK | :. 97— 1 10 — 104 
85,800 | Direct West India Cable, able, 44% Heg. De . Dob., within Nos, 1 to 1,200, Вей, | 100 . 98 —101 98 —101 
- 4,000,000 | Eastern Telegraph, Ord "s es es s .. Stock | 7% 7% 117 —122 117 —122 
1,965,665 Do. ae f. Stock ee oe ee 100 ee . ете 90 96 "m T 
1,584,645 Do. 4 Mort. Deb. Stock Rea... .. | Stock . 104 —107 104 —107 
B00,000 | Eastern Extension, Australasia, and China Telegraph aS. ee 7% | 7% 10j— 113 101— 11} 
. b. Stook Stock ee ee 108 —106 103 = 06 
: 800,000 | Eastern & South Arien Т, Tele., 4% Mt. Db. Nos. 1 to 8,000, red. 1900 100 - ae 98 —101 98 —101 
900000 | Do. do. 4% Reg. Mort. De da. (Mauritius Bub.) 1 to 8,000 | 95 i : 99 —102 99 —102 
180,997 Globe Telegraph and oe ee ее ee ec 10 5196 oe ec af 8 — 8$ 
180,049 Do. do. 6 y Pref, hagen ee ^" өө ee ee 1 ee ee 12 TL 19 12 — 12 
150,000 Great молве Telegraph, о 10 15 % | 19% А 94 — 35 244— 
17,000 o-European Telegraph e e œ| 95 |10% | 10% | -. 88 — 41 88 — 4l 
100,000: | London Platino-Brasilian à Telegraph, 6 96 Deb. ss e .. 100 —108 100 —108 
1,988,888 | National T hone, Pref. 8 T oo ee oe T .. | 100 5 96 6 6% 99 —101 100 —102 
1,966,667 Do. 0. t. tock ee ee ee ee ee ee 100 oe 44 b % 73 — 16 74 — TI 
16,000 Do. do. 6 Cum. 18% Pref. ee ee oe ee ee 10 6 6 6 $ 18 — 14 18 — ч 
15,000 Do. А 6 9$ Cum. nd Pref. T өз 10 6 6 6 % 134 — 14 134— 14 
2,250,000 Do. do. 5 ноп ош, 8rd. Pret., 1 "to 960,000 T 6 5 b б % 5 — 5 — 
000,000: | Do. до. a b. Stock Rel.  ..| Stock 84 84% 94 — 94 — 96 
600,006 Do. do. Deb. Stock Red. T ..| 100 4 4 4% 99 —10t 97 — 99 
179,818 | Oriental Telepbone Ad Elec. ер 1 to 171 ee fully paid - os 1 6 0 oe i— 1 — 1 
50,000 Do. do. do. Hu AC E: S m 1— ц 1— là 
100,000: | Pacific and European Tel., 4 % С Gan Debs, Debe. 1901000 ꝗ n:ur .. 100 ; : 97 —100 97 —100 
11,889 Reuter's ee se eo oe эө ee eo ee ee 8 6 % se Ti 64— 7% 
8,808 Submarine Cables Trust se eec eo ee ee ee Cert, ee ee ee 115 —120 115 —190 
68,000 | United River Plate Telephone - РЕ 6 7% 7% ee 6 6 
40,000 Do, do. Cum. Pret., Nos. 1 ‘to 40,000 ee 6 ee es oe 5 5i 
179,041 Do. : do. ee ee ee ee ee Stock ee ee 102 —106 103 —106 
16,600 к шон Токтар ОН 10 oe 2% as 5 — 6 5 — 6 
150,000: | West Coast o DURS. ia by Bras, Sub, Tel. 100 г 95 — 98 95 — 98 
967,980 | Western ora Telegraph, Ltd., Nos. 1 to 907 980 з. йал “оз 10 1% 7 96 ss 11g— 121 111— 123 
76,0002 be. nd series, 1906 Ще оо ee 100 eo ee ee 100 —108 100 —108 
400,000 De do. A Deb. Stock Red. ee ee ee ee 100 eo m ee 98 —101 98 —101 
88,831 West India and Panama Telegraph .. ee es ee ee ee 10 ee ee ee : r= 
84,5668 Do. do. do. 6 * Cum. let Pref. sd fs 10 we as is — 51— 
4,069 Do. do, do, 6 % Cum. 204 Pref. ое ве 10 ee oe 25 445— . 4 
80,0001 Do, do, do. 6 Debs., Nos, 1 to 1,800 ee 100 oe ee oe 99 == 09 99 —103 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


30,000 British Aluminium 7 Cum. Pref. ee ee es es 10 ee es ee 4— 5 4— 5 oe 
800,000 Do. do. 5% 1st Mort. Deb. Btock Red. ә ee ee | Stock wf ws oe 89 — 94 89 — 94 : 
100,000 | British Electrio Traction se 5, | 10 | 99% | 8% .. 9 — 10 83 — dl 91 
100,000 | Do. do, 6 % Cum. Pref. 2 e| 10 a z з 10 — 11 94— 1 1 9 
600,000! Do. do. 5 % Perpetual Debenture Stock .. .. Stock 5% - " 190 —198 120 —128 ee “cs 
100,000 | British Insulated and Helsby Cablos „ „ Gec ОМ 6 100% |10% | 8% 6 — ч 6 — 51 - 
100,000 Do. do. 6 % Cum. Pret эө ee ее b ce ee ee 54— ee 
50,000 Do. do. oe: мон, Deb. Red... ee ee ee 100 ee ее es 102 —101 102 —107 ee ee 
60,000 3 Lindley & Co., oe г é we ee es 21 Nil се ae . А v. 90 i T 
50,000 Do. do. um. Pref. ee ee oe ee #1 6 ee ae 1 tol 14 tol oe ee 
106,781 fae an Electrical] Engineering, ©? LI] y to rr AE eo ee ee $ N Nil ee 4— 1 1 ee ee 
160,000 Do. do.  Non-eum. 8 ee ee өз $ 8% 6% oe 1— 11 — 11 n ee 
125,000: Do. do. Perp. Meta ee ee Stock ee ee ee 06 — 99 : 96 — 99 ee eo 
195,000! Do. do. Perp. and Deb. Stock oe eo Stock oe ee eo 12 — 77 72 == 77 
85,000 Oallender's Cable СЫРЕ, shares оо оо ое өө 5 90 96 | 15 96 E 104— 114 104— 11 oe ee 
40,000 Do. do. do. 5 % Cum. Pret. . ee ee ee ee &— bx . Md 
90,0001 Do. do. do. 44 1 184 Mort. Deb. Stock Red. ee | Btook 82 104 —108 104 —108 А 
1,860,014 Central London Rallway, Ord. Stock ee ee ee os ee Stock 4 4 4 92 г 96 92 = 933 984 
494,008 Do. do. 4 % Prof, Stook oe ee ee ee ee Stock 4 4 4 98 —101 98 —101 994 Фе 
494,998 Do. do. Det. do. .. eo oe ee eo | 8toc« 4 4 4 86 — 89 86 — ee 
000 | City and South London Railway  .. ee ee ee - ee | Sock | 2 81 28% 49 — 52 19 — 62 51 ee 
85,000 8 Oo., . c. © юю à діб, zs 8 Ti b oe 1 2 c 14— 2; ee 
е о g. ° о 
100,000; || 1 to 11,000 of 250 red. L e|. 96 — 99 96 — 99 98 965 
99,96] | Edison & Swan United Elec. Light, | wA" sharer, 48 1 to шз 5 Nil Nil T 0 — 0 — ae ee 
17,189 Do. do. “ A” shares, v. 917 iso” 5 Nil | Nil 2: ib i-.1 bs КЕ 
844,028: Do, E do. 4 Deb. Stock Red. ee 100 se ee eo 72 TT Tl 72 — Tl oe e 
100,000: | Do. do. а b. Stock Prov, Certs, all pa. 100 е ee 76 — 81° x 760 — 81 ee e 
112,100 | Electrio Construction, 1 to 112.1 T T 3 6 96 6 96 Р 1 12 1 12 13 - 
81,890 Do. do. 1 Cum. uw 1 to 81 890 m ee а ae ia 8 8 3 8 МА ES 
82500. o. do. $ Porp, lst Mort. Deb. Ste cx. Stockh} .. | .. | .. | 97—100 97 —100 б ү) 
, 25,000 General Electric kai as Cum. Pref. eo °з ee ee 10 6 % 5 % oe 8 od 84— vi es ев 
900 000 Mort. 2 ee ve ee ee stock die ove: ee 90 — 1 94 — 99 ° ee 
900,00 | Henley's (W. T) ) Telegraph orks, Ord. a e e| 5 |2% [90% 15 | 12— 18 12 — 18 123 | 124 
200,0 0 Do. a dück ee ee ee b ee ° 5 — 64xd 5 — 53 
45,90 Do. ort. Deb Stock Y ee ee 3toc 107 —111 107 — ee 
6u,u0u | India-Rubber, Gutte-Porohe & Telegraph Works ee сез 10 10 10 184 — 194 18 — 19 184 
кошо н Do Dv do. do. 4 96 1st Mort. Deb. 100 —108 100 —108 В ° 
; verpoo. rhead Railway, Ord. We зев. A ee 10 1 443—4! 4 4 
І "isl T Do. do, and M ” Pref, ё £10 10 paid oe oe ee ae 10 4% i% 88 — à й HU sw ee 
150,000: Lo, М do. 4 xr Deb. "Вав "Nos, i to 1,500 вед. 1900 100 A 5 * 101 —104 101 —104 2 s 
540,000; | Waterloo & „Ону Railway,2Ord. 8 eo c. | вә œ | 100 8% | 8% | 38% 8S — 91 88 — 91 PS vs 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. q From Manchester Share Lin. 
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Stoch Olosing Closing Business done 
Present Dividends for the 
NAMB or otations Quotations week ended 
uuns. " Bbare. last three years arch 16th. 
t 1901. | 1902. | 1908. 
100,000 Blackheath and Greenwich Dist. Electric pum ries ee oe 1 ee ee b— f 
50,000 ° 7 Pret. ee oe 1 eo ee ee li 1 а 
120600 e ee Light Sup. e 10 Bas. в |в 8$, | 103 110 1103 
0 . eo 
90,000 Do. do. ' 19% Cum. Pre. 5 » "A 55 10} 
288900 Central Electric Supply 4 ply 4 % Guar. ре юсю. les ie iss i^ w "t 10 5 83, 6 a 
Crose and 8 u ee ee ee = 
70,000 bo. do. PA nat Cum. Pref. às 6 Кы ia 25 : d 
40,000 Do. Р ©“ City Undertaking ” brum Prei. А 6 ө s 5 b 
40,000 Do. do: sis 58 аа b ix ря ©» 4 5 
greats *Ch ро, oity 8 supply Deb. Btock Rel. vee oe ee ee ay 3 196 101 ert 
elsea ectri u ө eo ee ee 63 
20,000 ni ui Elect Sn ting Orid 40,001— о: iioa „ ES x 110 — 101 d 
о 000 =, ee ее i 
40,000 Do. 95 е oe ee 10 » ee ee 18 — 14 xd 
400,0001 Do. lu. м LiB) ali ры: oe ee ео ee P 191 —196 
e LJ 
90,000 Do. до. do. ке 4 Pref, 28. 10 E |f] WI 
400, 000 Do. 40. d рео ee oe ee oe ee ees oe ee 106 —109 
950,000 d do. bet Deb iik ee ee ee ое Stock ee ee ee 99 —102 
60,000 | Edmun 's Electric Corporation, Ord. Shares "OM эз 6 196 | 1% ; m et 
80,000 do. 6 Cum. Pref. ee ee ee ee ee ee ev 
p Ie qm T ar | ME үш [ш | | E 
120,000 NC do 4 . Bock .. | ese К, К, ы 108 —106, 
London Eleotrio Oorpora: on ee ee oe oe oe = 
49,940 Do. 1. | 6 % Pret. б en x i 44— 5 
100.000. Metropoliian Шош;  Bupply KT 4g lst Mort. Deb. вих В % | 1% | 839, 18 — 19 
98 — 
71,106 do, 7 Cum, Prof. 171,106, £3 paid :: | 5 ч : d b— 6 
220,0001 ро. do. 1st Mort. Deb. Stock s. ea T - 55 is 109 —118 
108 | Notting Нш Recto Lighting d or "MO ex e | ва | 18 — 
S means ana Pani Май mot DER бй; ee agi ME d ийе | nix ATA 
ames’ $ — 
90,000 . ào. „ог. Pret. 90,061 to хо 40,080 6 4 4x kl а— 9 
160,0007 ee 100 oe ee ee 97 —100 
19,000 Smithfield Markets Electric 80, Ord. ee oe b eo 3496 4 96 8 — 84 
$6 000 E do. 8 “Ord. 4% Deb. Stock eo ee POE ee oe 8 В 
Bouth 13 cote apply, Ord. m oe eo өө ee ee — x 
80,000 | Urban ә oe өө T 6% 6 i n% * b 
140.000 w. она Б Supply, Ord. VF ix 1 4 jx 1 4 
б ee eo [a ee — 
98.141 Do. 8 «$6 Cum. Pret. ee ee ee ee 6 10} 13 6 ===. 
$ Subject to Founders Shares. f Unless N stated sii shares are fully paid. 
MARKET QUOTATIONS. Wednesday, March 23rd. 
CHEMICALS, &o. F METALS, &o. leon. PHOM - f Dos. 
LJ Acid, Sone eo eo per owt. bj- eo р Copper Sheet eo eo oe per ton £2 ino. 
в [T] N ee oe oe oe per сті. 22/- oe е [T] ° б eo per ton £72 £2 ino. 
в „ Oxalio.. .. .. .. perowt 83/- ste e „ (Electrolytic) Bars .. per ton £61 Tm 
а »9 Sulphuric ee eo ee per owt, 5/6 oe e н n Sheets eo per ton i £78 oo 
a Bal ee ee oe per owt. 49J- eo e L ГТ] ee per ton #74 ee 
4 Ammonis, uriate (crystal) eo per ton £88 10 oe e Г] и H.C. Wire per lb. 7 0 oe 
€ » $ ИС ee oe per ton £80 ee / Ebonite Rod ee ee ee per lb. 8/ е 
а Bleaching powder eo ee oe per ton 4 10 ee »9 Bheet ee oe oe per 1b. 8/- те 
a Bisulphide of Carbon .. .. per ton ae n German Silver Wire .. per lb. 1/6 oe 
a Boraz.. ee eo ee per ton 218 ee h Gutta-percha fine .. eo ee per lb. 8/- ыы 
a Bensole 00%) .. ..  .. per gal. Ij- > h India-rubber, Рага fine .. .. per lb. 4/8 to 4/9 Id. ina. 
à „ (50/0 .. - .. рег gal. " ; 1 Sheets .. .. per ton 218 s 
a Sulphate ..  .. per ton £ А $ „ Pig (Cleveland warrants) рег ton 48/10 1/4 inc. 
в Lead, Nitrate . der ton 29 E 151 ee e per ton From £11 T 
& „ White Sugar e der ton £81 T € 55 eavy vi .. per ton 47/6 to 50% oe 
a Muth 1 ied Bri oe oe ee a cal gii N ee [| ГТ) Wire, galvanised No. 8 eo per ton Zu. * 
e Methyla А А ee d 
а Maphiha, Solvent (00% a 160°C), per pal. 6/6 ds „ Lead, English Ingo .. .. parton | {21013 10} 206 05. ine. 
a P Bichromate, in casks .. per Ib. 84. T f » » . Shee ... per ton £18 Tm 
& „ Caustic (75/809).. . per ton £9 8 2 Manganiz Wire No. 98 .. I. per Ib, 8j. we 
а ' Bisulphate ee ee per ton £86 | ee 9 Mercury ee eo per bot. £8 5 ae 
a Shellac es eo oe ee per owt, 205/- ee d Mica (in original cases) small .. per lb. 4d. to 1/6 60 
a Sulphate of Magnesia .. .. perton £4 10 i» " " „ medium per lb. 9/6 to 8/9 oe 
a Bulphur, Sublimed Flowers .. per ton 46 10 T d n " » large .. per lb. 4/ to 19 oe 
a Recovered IS .. perton 85 10 ss. p Ft Bronse, plain castings per lb. 1/- to 1/84 ee 
% [T] Lump eo ee ee per ton ' 845 өө | p T rolled bars & per 1b. 1/- to 1/8 ee 
а Boda. Caustic (white 70%)  .. per ton 410 16 T " s Strip&sheet per lb. From 11 ee 
a oe m per ton #8 "T o Platinum " oe ee per os. BA ee 
a Biochromate, casks. . oo per lb, ма. we P гаа Bronse Wire З is por c a ys 
48 Magnet, aoc'd'g to esc'p' per „о 
METALS, &о. „  mbars . .. 415 to £40 EH 
: Е Mn 308 1046 Ve per ton £180 oy 9 Тіп, Blook oe ee ee ee per ton | £132 10 } £8 10 inc. 
Ebest, in son tote i. Pon 2160 e бн Wire, Noni O Borie n ra 
oe per ee O8. to ee e. per » 
"m M metal per ton А48 to £180 ue p White ire, Noe, 140 Motale—- 
e Brass (rolled me 9" to 19") basis per lb. 8. 85 " White Ant brand per ton £13 to £63 "m 
€ p (brased) .. per Ib, 8ja. j Yarns, 2/08 Grey Cotton, on вра per Ib. 8d. m 
€ n (solid drawn). . .. per Ib. 74. id. inc. ji » ea. Flax. .. per lb. . oe 
с Т ЯРА. Wire, basis eo .. per lb. d. oe § wm 8 ж Ibs. Russian per lb. 4t&d. ee 
Дуа T .. per lb. d. d. ino. j à Russian, single .. per b. 2 ee 
" н (solid drawn) .. per lb. А d. inc. j 180 lbs. Jute rove per ton 411 ee 
y Copper Bars (best selected .. per ton £2 inc. b Zino, Bh't(VieilleMontagnebnd.) per ton 494 15 $ 
Quotations su by Mesars. :—a p Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & MES Ltd.; d F. Wiggins & Sons.; e Frederick 
amit. a ao v fais Sis Rubber, € G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; В Edward Till & Co.; í Bolling & Lowe; j Walter H. "Hindley and 
LI] АП orris 


poea 


z © W. T. Glover 4 Co., Ltd.; я P, Ormiston & Sons; o Johnson, Matthey & C & Co., Ltd.; p The Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


| 


А Week Receipts for | No. Miles Week Receipts for | No. Milea 
Locality. ending the week. (wks. Total to date. open. Locality. ending the week. | wks. Tota! to date. open. 
£ |£ È £* 7 бү. | £* | „„ oko uy 6, 
Aberdeen ..  ..|Mar.19| 1,03% | +957 | 49 | 50,578 4 10,052 10| — E Dover . Mar. 19 166 — 12; 11 1,862 — 10,8 — 
Birmingham | e 19 5,127 | + 93 11 60,912 + 2,972 — & Dublin . „ 18 4.41 | — 99 12 47.77 666 47 |+ 
Bournemouth ..| „„ 9 871 | + 27 50 60,525 — 1105 — 3 Fast Ham „, 19! 624 | + 48 — 33.256 + 8.780 5 |+ 
Blackburn „ 18 707 | + 97 — 22,432 + 2,210 18$ | — | O | Glasgow . „ 19 113,323 | +753 | 42 569,605 | 75, 81 693 |+ 
Blackpool . w 11 293 | — 61 | 50 41,063 — 892 — S Halifax (2 wecks) . „ J| 2096 | — 69 | 49 | 64,392 | + 6,206: 33 |+ж 
„ —Fleetw'd| „, 10 181 | 22 12 2.124 — 127 74 — . | Huddersticld e| „ 19 1103 | 19 - == == 55 
» Lytham | ,, 17 152 - 190 2,915 | + 2,866 73 — 8. Hull. „ 19 80:0 +264 | 51 | 97,528 + 6,087 | 18 +3 
Bolton m “я „ 13| 1,105 | + 86 50 89, u8 1 + 8,928 — œ! Ilkeston | „ 16 127 — |-- | — — 81 — 
Bradford sa „ 18| 8,191 | — 45 18 185,200 7 22,87 78 [41 £E Ipswich s „ 19 834 — — 5,088 = 9 1 — 
Brighton .. | 4, 20 722 — 51 — | 44,868 — 71 | — E Isle of Thanet | „ 14 970 [— 22; 11 2,445 — 800) 103 — 
Bristol vis d „ 18] 4,603 | 4359 — — — 233 | — 8. Leeds ex б » 19 4,998 | +1385 | — (271213! +15,508' 41 | — 
( Devonport » 11 ич | + 48 | 10 4.5980 + 707 6 | — | Liverpool „ 12, 93'0 | + 611. 103,639 + 8,051, 108 — 
: Dudley—Sto'rb' ge » 11 727 | + 10 10 7.260 + 3659 1 — | E. London C. C. B „ 19 10,044 [+1597 | 494 195,503. £86,614 | 394 | — 
© Gateshead » 11 835 + 79 | IC 6.60 + 513 | 10f |+ 3: | Manchester.. — . „ 19 | 10,754 |+ 2321 | — 783,900 290,174) 74. | — 
g Or'n'k—Pt. Glsew » 11 418 | + 14, 10 4.650 + GAT) 7$ | — | 2 Neweastle .. „ 19| 8,44 | +304 | — — 17 — 
Hartlepool „ 11 21 | + 11 10 2.1310 % 27 61 2 S Portsmouth. „ 19 144 | 8 — 8.6647 5,95 | 144 | — 
Oldham—Ashton | „, 11] 464 | — 7 10 4. — 20 8 |— |Z Salferd 5 | „ 141 8,039 | +649 | — 189.447 4 51,44 80 | — 
-Potteries .. ; » 11 1,631 | «151 |, 10 16,203 | + 1,269 28? | C 2 Shefheld КЕ „ A) 4.326 | +129] 513 281, 300 +15, —9 334 742 
2 Southport.. А » 11 24 + S,1U 2.316 234 51 ЕЕ | Z' Southampton | „ 17 s [ — 48 — == 208 — 
E South staffs. |. à di 734 | + 15 10 7.251 + 70 212 | —3 Ẹ | Southend-on-Sea ..; „„ 9 204. 8] 49 15.002 + 2.250 8 | — 
„Swansea s 11 431 — 22 10 2.557 - 161] 54 — 8 Sunderland „ 14 1.122 | 4125 | 50 £9,075 | 4- 2.920 20 148 
2s W olverhampton.. ae 11 824 | — 30 3.257 — 135 10% |48 | 8. Tyneside ee eal. 34 16 i "01 + 97 11 3,009 + 522 89 |+ 48 
M Yorks. Wool Dist, „ ll i0 | «311 | 10 4.912 + 1.4/3 6 — 8 West Ham „ 17 | on — | 3 155 == ij 
(Miscellaneous 1 111.991 10 15,264 — — — Ó Wolverhampton. „ 20 507 | + 97 | — — — 63 — 
Burnley ; we » 19 t +218 — — — 102 1483 |, | Cen. London RIy. e 1#' 7,002 | — so] 12 84,546 + 677 6 | — 
Burton-on-Trent .. » 20 287 — 83 11.122 — sł | — City & 8. Lon. Rly. a 20 | 273 | — 60 , 12 55 200|-—- 594 — 
Cardiff А „ 12| 1,4% | 4130| — | yoa] 723.1611 t | | Dublin—Lucan Riy.! 4, 20 ча р 6 | 12 1.04 + — 60 — 
Chatham & District * 17 496 | + 64 | 11 6.437 4 1,015 | 6'68 | = L'pool Overh'd Kly. „„ 20 | 1.512 |.— 26 12 18,190 > 297 — 
Cork .. ee " » 17 414 1 — 20 11 4,231! — 93 9 — Mersey Railway .. „ 19 ' 1423 .'B18 11 16,700 + 3.708 4 — 
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A UNIVERSAL SHUNT. 
J. йй JONES PATTERN. 


IN the Егҥста1сА Revrew of April 10th, 1896, p. 467, was 
yiven an illustrated description of an adjustable universal shunt 
ish multiplying powers from 1 to 10,000, which, when not 


dd 
auem — ` 


10 0n0 
њ o 


Resistance in galvanometer| l + (10,000 — я)] s 
circuit as shunted ~ 5 рою +а 


Fic. 1.—UnmivansAL SHUNT. 


Multiplying power of shunt = 


required as a shunt, may be employed as a Wheatstone bridge, or as 
a potentiometer, or as slides for Gott's or Kelvin's capacity test (see 
annexed diagrams). 

This shunt is made in the instrument department of the Silver- 
town Telegraph Worke, where it has been employed for the last 
eight years, and found in every way convenient and satisfactory. 


/ 


CR of cable — 


ао at тоа [ohms]. 


Fig. 2.—Briper Test. 


In order, however, to reduce its cost and size so that it may be 
suitable for use on board-ship, or in cable nuts, where space is 
limited, Mr. J. Rymer-Jones has designed the instrament shown 
in the adjoimag illustration. 


— 


E. M. F. of v = 10.000 


Бча. 3.—POTENTIOMETERB. 


v. 


The advantages of this shunt are fewer rubbing contacts and the 


retention of the simple formula zz for the parallel resistanoe* of 


the shunt and galvanometer resistance, instead of the complex for- 
mula and greater number of rubbing contacts of other forms of 
universal shunt based on the Kelvin-Varley vernier priaciple. ~ 
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Ба. 4.—Gort’s Ca PAC ITT TEST. 


The shunt is wholly contained in a single box measuring only 
13 х 7 in., and 33 in. deep, and is therefore very portab.e and 
vasily insulated, wuile its cost has been reduced to one-third that 
of the earlier and larger form of the instrument. 

No difference has been introdaced into its principle. The slide 
resistance coils on the left-hand dial consist of 99 coils uf 100 ohms 
each, with one sliding contact arm (a), while, by way of а vernier 


* Although the multiplying power of a universal shunt is not 
affected by the galvanometer resistance, there are occasions when 
certain testa require that the parallel resistance of the galvanometer 
and haut employed oc aken into áa-ceunt, 
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or slight alterations of the multiplying power of the shunt, there 
are, at both ends of these coils, other extension resistances, each 
extension having в total resistance of 100 ohms. These extensions 
have each а separate sliding contact, both being actuated by the 
same handle, and so disposed that when one of these contact arms 
press on the sero stud, the other arm is on ite 100 stud. As the one 
contact moves from O towards 100 of its ecale, the other moves 
from 100 towards 0 by equal differences of resistauce. 


tb Inl z 
^ IM. ЖН > = — 2 E 
100 L 0 
0 | a 9900 | 
Cable [с] = F — [mfds.). 


Еа. 5 —KELvIN ОлрАСІТҮ TEST. 


There is, therefore, always а total resistanoe of 10,000 ohms 
between the contacts (5b) and (c), between which the galvanometer 


terminals are connected, while (a) and (c) are in the main circuit. 


The vernier resistance studs, оп which the marked contact arm 
presses, are arranged to give consecutive multiplying powers of 2, 3, 
4, 5, 6, 7, 8, 9 and 10 ten-thousandths ; after which the resistances 
increase regularly by 2 ten-thousanuths at atime. The first ten- 
thousandth maltiplying power is left out because it is not required, 
and had better not be used for taking the galvanometer constant, 
for a D R test, because, even with firm and clean rubbing contacts, 
a small error might be introduced with so low a shunt resistance as 
only 1 ohm. | 

Thousands and hundreds are read off the left-hand scale at (a), 
and tens and units from the right-hand scale at (ö). Thus, if tne 
shunt reading be, say, 2,437, the 24 are indicated by the pointer (a) 
on the left, and 37 by the marked pointer (5) on the right scale. 
The multiplying power of the shunt is the scale readings divided. 


Rymen-Jonzs UNIVERSAL SHont. 


into 10,000; 1. e., the reciprocal of the scale readings multiplied by 
10,000; so that any multiplying power is readily obtained by 
inspection from Barlow's, or other book of, Tables giving the reci- 
procals for all numbers from 1 to 10,000. For example :— 


The reciproeal of the scale reading [n] 2,487 is 00041083 x 10,000 = 4:108 
( Do. do. 10, '1 * 1 


57 = 1000 

we Do. do. 50 ” 09 x [T] zm 200 
P Do. do. 100 oe *01 x 97 == 100 
C Do. do. 500 [T] ^ x TI = 20: 
— Do. do. 1.000 [T] *001 x 30 = 10° 
85 | Do. do. 5000, 0002 x „ = 9 
Do. do. 10,000 [T] *0001 x » = 1: 


In every саве л is the full slide reading as indicated by the marked 
pointers, a and b, of the left and right-hand dials respectively. 


INSTITUTION OF ELECTRICAL ENGINEERS, 


SOME USES OF THE OSCILLOGRAPH. 


Om January 27th last, Mesars. D. К. Morris, associated member, and 
J. K. Catterson-Smitb, Bowen scholar, communicated to the Bir- 
ningham Local Section the results of some observations which they 
had made with the osciliograph. 

The first note referred to tuo registration of the behaviour of the 
magnetic cores of transformers when working on the mains. The 
method described is au application of the double oscfllograph—that 
used was one of the Duddell pattern—and the device ,consiste in 


passing through one of the oscillograph strips a current proportional 


to the magnetieing force; and, tnrough the other, a current pro- 
portional to the induction density. A parallel beam of light from 
an electric arc is reflected from the mirror attached to the one strip, 
so that the reflected beam is subject to an angular vibration pro- 
porivual to the maguetising force in a norisoutal plane, . This re- 
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flected beam is received on one of the smaller faces of a right angle 
prism, placed so that its large surface is inclined at 45°. The vibra- 
tions of the beam are thus transformed into movements in a vertical 
plane. The light is then received on a silvered lens (acting as a 
concave mirror of about 18 in. radius) and focussed back on the 
second oscillograph mirror, so that the final reflected ray partakes 
of both vibrations as co-ordinates in the usual manner of B-H 
curves, 

The no-load current of a transformer is а measure of the mag- 
netising force applied to the core, and except for the demagnetising 
action of the eddy currents it measures the value of H for tbe iron 
inthe core. The principle of the method employed in obtaining a 
current which shall be proportional to the induction density, в, is 
extremely simple. A large coil having no iron core, and of in- 
ductance and resistance as nearly as may be comparable with that 
of the transformer at no load, is placed in parallel with the trans- 
former winding.* | 

Assuming ri and va to represent the resistance of the two circuits 
respectively, and La the inductance of the latter, then the following 
equation must hold at every instant :— 


^s . dB de. 
па ge us = T3204 + Ly dt ° 

where n is the number of turns, and s the sectional area of the iron 
in the transformer core. 

The first term of each side of this equation is a vector approxi- 
mately at rigbt-angles in phase to the vector representing the second 
term, so that if r, ei = 7, c, then сз is proportional to B. Owing, 
however, to the irregular form of ^, it is necessary not only to have 


the ohmic drops equal, but that both should be small relative to the 


second terms; otherwise, the curve obtained requires an irregular 


IRON CORE | 


Fia. 1.—Diacram oF CONNECTIONS FOR Suowrxa B-H Loop 
CURVES. oi and o, refer to osciflograph strips. 
Fic. 2.—B-H Loor CURVE OBTAINED BY METHOD DESCRIBED. 


correction, which, though not impossible to estimate, is very trouble- 
some. The condition, therefore, for successful B-H curves is that 
the = drop in both circuits sball be equal and also small in 
amoun 

The method is applicable to the determination of eddy currents, 
for, without altering the apparatus, the same values can be obtainea 
(taking account of the ratio of the impedance of the two circuite) 
from a direct current supply, and can be varied cyclically. The 
reduced values of E will then give at once the demagnetising action 
of the eddy currenta. The method of superposing the vibrations of 
two oscillograph strips in planes at angles is also applicable to the 
estimation of amall power factors, since a straight line can only be 
obtained as the resultant vibration when the two waves in these 
etrips are exactly in phase. Any departure from this condition 
results in an ellipse more or less elongated. 


Fic. 3.—E.M.F. 4330 CURRENT UNDER NORMAL CONDITIONS. 


The peaked form arises from the presence of copper damping pole- 
pieces. 


Other notes related to experiments made with a 110-volt Westing- 
house 734-kw. converter, used first as a shunt motor and then loaded 
on the alternating current side. A special attachment consisting of 
three heavy copper slip-rings, suitaoly insulated, was supported on 
a frame bolted on to the revolving part. The armature winding, 
which was of the ordinary four- pole series type, was cut at one place 
on the side farthest from the commutator, and the exposed ends led 
by stout short connections to two of the slip-ring& From one of 
tnese alip-ring« a No. 26 silk-covered wire was led along the coil 
which had been cat, as closely as possible, threading it under the 
binding wire, and returning in a similar way to a third slip-ring. 


Should the voltage be excessive, it is practicable withont sen- 
n error to transform it down, and so allow the use of а smaller 
coil. 


Thus, when the brushes on slip-rings 1 and 2 were short-circuited 
by a suitable low-resistance shunt, the potential across this shunt 
was а measure of the current flowing in one half of the armature ; 
and the potential between the second and third slip-riags was 
directly proportional to the voltage inthe armature coil. A Duddell 
oscillograph of the double high frequency pattern was arranged to 
measure these two potentials. 

Diagrams showing the effect of shifting the brushes forwards and 
backwards were given, but are hardly clear enough for reproduc- 


ко. 4. 


e 


tion. These show the heavy short-circuit which occurs when the 
brushes are in a false position, and that heavy irregularity sete in at 
the same time. 

An alternating current of about 40 cycles per second was then 
taken from the converter, sufficient to raise the main p.c. supply 
from 16 to 33 amperes; the effect upon the current wave is shown 
in fig. 4. | 

The authors expressed their indebtedness to Messrs, F. B. 
Carmichal, A. W. Lambourne, and the departmental assistant, Mr. 
Bird, for their energetic assistance. 


THE EQUIPMENT OF AN ENGINE TEST HOUSE. 
By В. К. Мовсом, Associate Member. 
(Abstract of Paper read at Birmingham on February 17th, 1904.) 


A BRIEF acoount of the evolution of a plant for testing combined 
sets for electricity stations, and of some of the more interesting 
resulte obtained, is the object of this paper. 

In getting tbe necessary apparatu: the following requirements 
had to be met :— 

The units to be tested ranged in size from 75 to 1,250 E. P., 
running condensing or non-condensing, with steam pressures from 
80 Ibs. to 250 lbs., and degrees of superheat up to 350° F. above 
saturation point, 

The voltage might be anything from 60 to 6,000, and the cur- 
rent anything from 10 to 2,000 amperes, either in direct current or 
in single or polyphase alternating current of various frequencies. 

The sets might have to run at full load, light loads, and varying 
loads. Regulation tests of the dynamo and governing teste of the 
engine would also be generally required. Add to this the fact that 
only a limited space would be allotted, and as rapid changes from 
one set to another were necessary, the complication of the problem 
is obvious. 

A testing plant had to be evolved to meet the above require- 
ments, which should be accurate without being too costly, and 
which should be satisfactory to the expert, and yet easy to explain 
to the inexperienced. | 

Steam is raised by four water-tube boilers, capable of producing 
20,000 lbe. of steam per hour. It is carried either direct to the engine 
or through a separately-fired superheater. Steam dryers are fitted 
in the flues of two of the boilers. Analyses of gases and fuel con- 
sumptions are taken periodically, and everything possible is done to 
keep the steam-raising costs low. 

The range is designed to supply eight testing berths. It ie 
divided into two sections, each of which can be isolated with one 
or more boilers in case tests at different pressures are run simul- 
taneously. 

The engines are coupled to the range by means of steel bends and 
matching pieces, each standard engine having its own series of 
piping. Flexible pipiog and other similar devices have been f und 
unsuitable for test house wear and tear. The most satisfactory 
laggiug for the temporary pipes is a large diameter asbestos rope. 

Temperature Tests.—A thermometer ів fitted into the steam pipe 
leading to cach engine, and the temperature of the steam is adjusted 
to meet the requirements of the inspecting engineer. 

Prof. Burstail suggested а platinum-wire pyrometer. but this was 
frequently broken by tbe rush of steam, and was too delicate for a 
wo: Кз test bouse. 

The present arrangement is а thin steel tube, screwed well into 
the steam pipe through a stuffiag box, so that an asbestos packing 
may insalate it from the steam pipe. Oil is used in the tube i istead 
of mercury, as it is fouud sligotly more accurate; the mercury also 
boils away at high temperatures. 

Exrhaust.—Exhaust steam is passed into a range connected to 
three surface condensers separated by middling valves. Every 
branch is three-wayed, going to the engine, an atmospheric main, 
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and to the oondenser main. The larger engines are coupled up by 
large cast-iron pipes, the smaller ones with flexible piping. 

The air-pump discharge ie passed into tanks attached to Avery 
balances, on which the amount of water delivered in any given 
interval is weighed and announced by electric bellto any suitable 
point. Before attempting to take a measurement under certain 
fixed conditions of load and steam, the engine should be run under 
those conditions for a sufficient time to ensure its having reached 
its proper temperature throughout. The time varies from a 
quarter of an hour to ап hour. If this point is neglected, 
anomalous results are apt to be obtained Short measurements taken 
at different loads dropping from full load by steps down to no load 


at, say, 10-minutes' intervals, always give better results than when 


taken on ап up-grade. 

All cylinder drains should be closed, and the ends of the drain 
pipes should be inspected for leakage unless they are coupled into the 
engine exhsust pipe. The valve from the condensed water weigh-tank 
should be shut, and the sliding weight of the balance set at a fixed 
point on the arm. As soon as the weigbt is balanced, the arm on its 
upward swing makes an electric bell circuit, and the man at the 
load-board carefully notes the time and load. The slide-weight is then 
moved on sufficiently to give & 2-minutes' interval before the next 
ring, when the process i^ repeated. A complete log of steam pressure, 
temperature, &c., is taken, say, every third reading. In this way, 
over a half-hour's tank resulta can be obtained with quite as great 
accuracy as‘would be obtained by an arduous six-bours' water 
consumption test. 

Brake Test.—'Teste are often run on the water brake if the dynamo 
is not tohand. A series of brakes is kept to avit different sizes, the 
Heenan and Froude pattern being the one adopted. The beauty 
of this brake, from the inspecting engineer's standpoint, is that, 
whatever else it may be doing, the engine is certainly lifting a certain 
weight at a certain radius. 

As а check on the readings, either brake or electrical, and also 
when comparing B. H.. with R. H. p., the indicator is always used. 
Bat too much reliance on the readings of this instrument may lead to 
trouble, especially in high-speed work. Cards taken on the same load 
by experienced and inexperienced operators often vary as much as 
5 per cent. 

The indicators are continually calibrated under steam, and all 
cards are taken by an expert operator. An interesting point in 
high-speed engine indicating has been demonstrated, viz., that the 
oscillations always associated with the cards are actually present in 
the steam, and are not due to indicator inertia. 

After trials of all manner of instruments, and consideration of 
objections raised by gramblers thereat, the following equipment for 
testing the electrical side of the plant has been arranged :— 

Ammeters.—For (direct current, shunted instruments of the 
„Weston and “Solenoid” types are used. For alternating current, 
double-range hot-wire ammeters are adopted, except for very high 
voltages, when suspended-coil dynamometers have proved more 
serviceable. The instruments here detailed for alfernating current 
are, of course, available for direct current also. As a calibrating 
instrument, a large “ Siemens" dynamometer with reversing switch 
is found reliable. 

V oltmeters.—For direct current the Weston type has also been 
chosen, being fitted with a volt- reducing box to give every big 
range. For alternating work vertical scale static instruments are 
used. For calibration a wide-ranged horizontal scale Kelvin" 
instrument has been adopted. | 

Wattmeters.—The hardest instrument to come to а decision about 
is undoubtedly а wattmeter for alternating current. The instru- 
menta finally adopted in the test-house under consideration are of 
the suspended coil type, both direct and zero reading. 

Potentivmeters.—In experimenting with a potentiometer, the fact 
that the works’ foundations were of a light character rendered the 
mirror galvanometer too delicate an instrument, as the vibration of 
the cranes made tbe spot very elusive. Also it was thought best to 
contrive so that anyone could follow and check every figure, even 
the most inexperienced assistant whom it might be convenient for 
a chief engineer to send down. | 

Water Resistance.— After considerable trouble and expense in 
connection with wire resistances, both in wooden and iron frames, 
а form of water resistance for taking up the load has been devised. 


The poles are of iron, arranged in wooden tanks. Water from a 


neighbouring canal is passed continually through the tanks by a bye- 
pass on the condenser circulating pump, and flows out over a weir. 
'The poles are connected to а load-adjusting switchboard, and can 
be coupled into the load in many combinations. Three tanks are 
used for different ranges of voltage, and these ranges are further 
divided by adjustments of the outflow from the tank. Specially 
sub-divided tanks are used for polyphase work. 

A wooden trough of small cross-section and great length was 
designed for high-voltage work. 

Switchboards — These are of two types. Those of the one type 
are purely load boards, and are placed close against the load tanks. 
They are arranged to give any required fraction of the load by 
cutting out sections of the water resistance. 

The other boards are inatrument boards, and are portable. They 
each contain a complete equipment of instrumente and switches 
suited to the class of machine for which they are used. Special 
boards are provided for continuous current and bigh and low voltage 
alternating current; the latter are made suitable for three-phase 
work. A description of the three-phase low-voltage board will be 
characteristic :— 

The board is made of a stout wooden frame, with an ample base 
which is arranged for bolting down if necessary. The instruments 
and switches are mounted on the front and side faces on slate slabs. 
In the space contained by the wings of the board at the back are 
arranged all the required connections and terminals. There are 


three hot-wire ammeters, one static voltmeter, with three-way 
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switch, and one large three-phase switch for the main circuit. On 
a shelf projecting below the ammeters are placed two wattmeters 
of the suspended coil type. Lamps lit by the machine on test are 

ed over each instrument. They serve not only to light up 
the dials, but afford information to a distance. The auxiliary 
instruments for the exciting circuit are fitted on the wings. The 
whole board with instruments and connections can be lifted by s 


crane. | 

The oables are laid in troughs, with a junction box to each test- 
berth, all being connected to the load boards. 

Besides the supply of low-reading ammeters for shunt and 
exciting circuit reading, portable rheostate are kept, as it is generally 
inconveaient to run a generator with ite own regulating resistance. 
These have two sliding contacte on the top for coarse or fine adjust- 
ment, and the coils are contained in stout angle-iron frames, shielded 
with perforated sheet steel. They are stronger and have a larger 
range than those usually supplied with the machines. 

After the various triale, which can be run light, and which by 
deduction based on previous records, can be made to give most of 
the information required about the engine, the dynamo is coupled 
up to the load. | 

The portable switchboard is placed in front of the engine and 
connected to the dynamo and junction-box. Preliminary trials are 
then made, and the set made ready for the official teste, which 


usually comprise а six-bours' run at full load, governor trials, &c. 


Water consumptions are taken periodically, all necessary readings 
being taken while the water is being weighed. Indicator diagrams 
and other readings are taken simultaneously by signal. 

A brief account of some recent trials will serve to show the type 
of results obtained in a modern test house. 

Superheating.—The benefit due to superheating has long been 
recognised. On an engine properly designed to run under super- 
heated steam conditions, full advantage is taken of the improved 
economy with but little extra trouble in running. It is only in 
using superheat on an engine quite unsuited for the purpose that 
troubles are experienced. 

Another point is sometimes brought forward, that as clearance 
for expansion must be allowed in the pistons and valves of an engine 
designed for superheat, so if the superheat fall the engine will be very 
extravagant of fuel. Experimente have been run which prove that 
this is а mistaken notion. An engine designed to run with 250° 
superheat has been tested with dry steam at saturation temperature, 
and the result shows that with these valves and pistons the engine 
is only 2:1 per cent. less economical than when fitted with valves 
and pistons designed for ordinary conditions. 
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DIAGBAM SHOWING THE EFFECT oF SUPBBHEAT. 


Superheat water consumption curves are given in the diagram 
from а three-cylinder triple engine of 200-xw. capacity. Resulte 
are given at full and half loads. The trials were run on the brake 
at 160 lbs. steam pressure and 26 in. vacuum. It will be seen that 
the percentage of improvement for any given rise in temperature 
is soproximately the same at full and half loads. The gain due to 
200° of superheat is here seen to be 41 per cent. On a given type 
of engine the curves obtained are very similar for both large and 
small sizes. | 

The actual gain due to superheat is, of course, less than this, as 
extra lubrication and increased fuel consumption are required. 
The increased cost of oil for cylinder lubrication amounte to about 
004d. per 100 R. p.-hour, and is therefore а very small item. Fuel 
consumption trials run on a 522-B. H. p. triple-expansion engine 
with 160 lbs. pressure and 26 in. vacuum gave the following 
figures :— 

Trial (1). Fuel per hour with saturated steam .. 1,193 Ibs. 

а in boilere with superbeat... 833 ,, 


ý " il in superheater to give a 
| temperature of 600° . 173 „ 
Accordingly the gain in fuel is 19 per cent. The fuel was slack of 


poor evaporative value. 

The superheater was very lightly loaded, and the lagging of the 
steam pipe was not so good as it might have been. Allowing for 
these pointe, it seems that a saving of, say, 25 per cent. might be 
expected by superheating to 600°. - 

Another interesting trial taken on a 120-5.H.P. compound engine at 
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450 revolutions per minute was on the influence of forced lubrication 
on the 1 H.P. at light loade. The engine was run free, and friction 
cards taken with oil preseures of 30 lbs., 5 1%. and 0 lb. The r.H.P.'s 
in each case were 2°128, 2:409 and 3333 respectively. This is 
interesting as showing that a great increase in oil preesure will not 
bring a correspondingly big advantage. 

A testing department is always accumulating results, and curves 
illustrating various points are frequently made. This mass of 
information is necessarily largely unpublished, and the public only 


hear of the work of these numerous well-equipped laboratories when . 


some improvement is put before them in a fully-fiedged condition. 


Discussion. 


In opening the discussion, Mr. Henry Lra said :— Mr. Morcom 
desciibes the means adopted for taking the temperature of the 
steam passing to the engines under test, and be advocates the use of 
mercurial thermometers immersed4in oil contained in cups made of 
thin steel, in preference to platinum wire pyrometers, which he says 
were frequently broken by the rush of steam. I suggest that if he 
were to enclose his platinum wire in a protecting tube having only 
one or two very small holes in it to allow the steam to obtain 
access to the platinum wire, no further trouble would ensue. My 
experience with mercurial thermometers immersed in cups is that 

they do not register correctly the full temperature of the steam. 
` Mr. Morcom says that, in the way described, half-hour tank resulta 
can be obtained with as great as would be obtained by an 
arduous six hours’ water consumption test. The objects of a віх or 
eigbt hours’ test are not confined to the measurement of condensed 
water, but relate generally to the behaviour of the dynamo at 
full load or overload, and there is no particular reason why 
the consumption of steam should not be ascertained over 
an equal length of time. The older I get, the less I 
feel disposed to place reliance on indicator cards. Even 
with the use of unusual skill, there remains the fact that the 
diagram is drawn with a pointed wire which makes a more or less 
thick line. Now if you take a rectangle 2 in. long x 1 in. high, and 
calculate the difference between the area of this rectangle inside 
and outeide the thickness of the pencil line, you will find that with 
a line zuth of an inch thick, the difference amounts to 3 per cent. 
I suppose that at the hands of rome inspectors, if the contract 
efficiency between I.H.P. and z. R. . were 86 per cent., and actual 
trial showed 83 per cent., the inspector would be inclined to con- 
demn the plant, whereas the thickness of the line of the diagram 
might account for the 3 per cent. in dispute. I regard indicator 
diagrams as invaluable for valve setting and as a method of measure- 
ment of power where no otber methods are available, but for testing 
steam dynamos, I should for my part be quite content to ignore the 
indicator diagram altogether, and take the result in Ibs. of water per 
kilowatt-hour, the measurements of which are capable of being made 
with far more accuracy. I have such a great admiration for the 
potentiometer, that 1 am eorry to find that Mr. Morcom feels com- 

ed to advocate otber forms of measuring instrumenta for elec- 
trical purposes. When important tests are being catried out of 
electric generating plante costing large sums of money, a really 
experienced assistant should be employed, who would rejoice to 
find that so accurate and reliable an instrument as a potentiometer 


was at his disposal for measuring tbe results of the test, On the 


subject of superbeating, I bave made rome laboratory tests, and 
bave found that the first 40° or 50° F. of superheat account for ап 
enormous reduction in steam consumption where the valves and 
pistons of the engine are at al] leaky. In some of my teste 40° F. 
of superheat at a pressure of 60 lbs. per sq. in. reduced the amount 
of leakage by 45 per cent., whicb, to my surprise, was not materially 
further reduced by any increase in superheat up to 100“ F. The 
beneficial effect of superheated steam in an engine may therefore, 
I conclude, be divided into two parts, namely, first, the effect of 
reducing the amount of steam passing through leaky valves or 

istons; and second, the more economical behaviour of the super- 

eated steam in the engine, irrespective of tre amount of leakage. 
All engines would be benefited by about 50° F. of superbeat, the 
more leaky ones to an extent which is almost incredible, as I proved 
in the case of a high-speed set of 200 n »., which I knew was in а leaky 
condition, and of which the electrical output went up exactly 100 
per cent. in relation to the weight of coal consumed, when the steam 
at the engine was superheated only from 20° to 30° F. 

Mr. Horprxa said that while Weston instruments of the standard 
horizontal type were about the best that were to be got, he had 
never found more than one or two tbat could be trusted for а week 
without re-calibration. With regard to wattmeters he fcund the 
Kelvin balance very good, and generally trusted by inspectors. 
Both the Kelvin and Swinburne instrumente suffered to some extent 


from the fact that they were not direct reading. A direct reading 


wattmeter which did not require a spring to be moved or weight 
lifted, would be a very great convenience. Potentiometers were 
valuable instruments, but they required to be in very good hands. 
His experience of inspectors sent by consulting engineers corres- 
ponded with that of Mr. Morcom. Jn many cases the inspection 
was almost a farce. | 

Mr. REvNOLDS said: At the test-house of Willans & Robinson, 
Rugby, they bad very much the same sort of apparatus for connect- 
ing up tbe steam ranges as Mr. Morcom had described. Flexible 
pipes were quite out of the question, as they would not stand the 
wear of a test-house. Their instruments were fixed, and there were 
permanent leads coming down to pillars near every machine, so that 
the only thing tbey had to do when a machine came on the bed 
was to connect up the leads on the pillars. In the same way they 
bad permanent leads tor the load. ith regard to the condensers, 
they had found there was a large loss of vacuum whenever they had 


a bend or an angle in the pipe. With condensers fixed, it seemed 
to him they mast have rather a low vacuum; and, if so, what 
allowance did they make to get tbe guarantees of 28 and 27 ip. 
vacuum? As to the indicating, if the operator was experienced, 
and the indicators were kept with all their joints in working order, 
he thought the 1. R. v. was well within 4 per cent. of what it ought 
to be. He quite agreed with what had been said about the engincers 
who came down to inspect sets. In the works of which he had 
experience they found water resistance did not keep the load so 
steady as their ordinary resistance. They had coils of wire, and 
also ordinary galvanísed lattice wire, which tbey found a very good, 
steady resistance. They had found that engines did not require to 
be designed for superbeat at all They put superheat on their 
standard type of engines, and they had never bad any difficulty ; 
and when they went back to the saturated steam they did not fioa 
any reduction in tbe steam consumption. No extra lubrication was 
required with superhrat. That very afternoon he was running an 
engine at about 200° F. superheat, and somebody suddenly dis- 
covered that the sight-feed lubricator bad not been working for 
about a couple of hours, but the engine had not seized. They had 


found a very similar curve to tbat shown by Mr. Morcom in their 


trials at Rugby. They had found with full, three-quarter, half and 
quarter load that as the superheat went up the consumption tended 
to become the same at each. In fact, with a fairly high degree of 
superheat, they had found the water рег н.р. to be very much the 
same as with variable cut-off. 

Mr. WarsH, endorsing what had been said as to the difficulty 
experienced at Messrs. Belliss & Morcom's works with the platinum 
wire pyrometer, said they put а perforated plate round the arrange- 
ment that carried the wires, but it did not seem to help matters 


‘much. As had been emphasised, an inspector must teke the 


instruments for granted. There was always this about the Weston 
ammeters—they were calibrated from an independent source; they 
were generally supplied sealed up with their shunts, and if there 
was apy question lat all about the ammeter readings, the instru- 
ments could be taken away and calibrated by the Board of Tradé. 
The weighing tanks were very easily checked by standerd weights. 
They had a series of standard weights so that inspectors might 
check the arrangement at the beginning and the end of the run. 
Of course the indicator might give a very thick line, but the expert 
sharpened bis pencil. You could get a line very much narrower 
than the hundredth part of an inch. 

Mr. AsBLYN said his experience bad been that it was vety 


' difficult to get two ammeters to read alike. He would like to аек 


whether Mr. Morcom found the shunts themselves varied in actual 
use. If they worked water consumption out to a decimal point, they 
needed to be eqnally careful not only in their steam readings, but 
also in their electrical readings. 

Mr. Moscow, in reply, eaid that it was unnecessary to waste the 


time of the staff in lengthy measurements of water consumption. 


When he said the indicator was used to compare B.H.P. with B. l. P., 
he meant в.н.р., and not 1. H. p. They ran the engine on the dynamo, 
then took the generator off, and put on tbe brake, and in that way they 
found the actual efficiency of the generator. The tank 4 ft. wide x 
10 ft. long, and 4 ft. deep, took 500 volts and 2,000 amperes with a 
steady flow of canal water, which had avery high conductivity. 
With regard to superheat, he did not think the excessive gains over 
the early ranges which were mentioned, would be found with 
engines having carefully designed piston and valve rings. They 
found the Weston ammeters were not only very convenient, but also 
extremely accurate, and they stayed во. The hot-wire ammeters they 
used were Johnson & Phillips’, They bad fixed instruments with 
permanent connections at Belliss & Morcom's works once, but gave 
it up because they found it so mach more convenient to bave thé 
instruments reasonably close to the engines under test. As to loss 
of vacuum, they did not need to make any allowance for it, as they 
gave their guarantees without it. The Siemens dynamometer 
which they used was large and enclosed in glass, and its readings 
had shown great accuracy, well within 1 per cent. over a long 
period. The figure he had given as to fuel gain by superbeat, was 
taken fairly recently on а trial, and they had had a check on it 
which bore out the estimate of 25 per cent. 


EEE —— 
VARIABLE SPEED MOTORS. 
Bv J. W. BURLEIGH. 


THE object of this article is not to enumerate the advantages 
of motors which are capable of withstanding large variations 
of speed by inserting a resistance in shunt, but rather to 
show the method of design adopted by the writer to attain this 
end. With present day knowledge of continuous current 
motors, it is not an exceedingly difficult matter to design a 
machine to ran at a certain definite speed, with a moderate 
temperature rise, and sparkless commutation, combined with 
high efficiency and comparatively cheap production. With 
motors, however, having a large range of speed, the condi- 
tions quoted are not nearly so easily attained. In a machine 
which is required to run at three or four times above lowest 
speed, the chief problem which besets the designer is to 
economically produce it so that the brushes have a fixed 
position for any speed within the range specified. 


wt 
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In the writer's opinion the first and foremost question to Density teet... . 189 ind eee 
be considered in a variable speed motor is its oommutating »„ вар. 1.8 1058 BFF 
properties; to get good results in this direction it is highly „ goke(v.118) .. 145 ‘Width of brunn . 8 in. 
important to render the self. induction, due to the short- e HE * 
circuited coils, as low as possible, also at the lowest speed „ „ armature .. , 40 „ 
to make use of a much higher density in gap than usually "o dto 1 за Turns рег section. 8 А 
found in constant speed motors. „ idc oRes кыз Düren ber айй де “лк 


From the writer's experience he finds that to obtain the Reactance volu .. .. 0 


best resulta the reactance volts at maximum A should not 


Armature ampere-turns 


exceed 2:5. and the ampere-turns per pole should never be [есй .. . 1 B W. O. ER peret "7 950 
less than the ampere-turns required for gap. No. layers .. .. 9 armature ampere-urns  — 527. 
As regards the type of machine best adapted for motors of Т°08Рег!ајег >: s+ 1.400 pario factors at Aia 
this description, this depends somewhat on the output, but to Pepth of windng. .. PD p 74—190 revs.— " 
get the best all-round results for motors up to about 20 H.P., Mean length of turn . 2 n. S commutation |. |? 988 
designers are usually in favour of a fonr-pole machine with Resistance cd. . Bao VVV 
series wound armature and four sets of brushes. i do. dob E Reactance volts .. .. 17 
Constructed on good lines, the variable speed motor seem Ampere. turns per coil .. 4,980 Armature a/s рег pole .. 950 
to be well adapted for an enclosed machine, the reason of this Weight ef copper per coil 77 Ibe. 7 
is that, generally speaking, there is a comparatively larger . Gapsmpereturns —— 1.000 


Armature ampere-turns 


radiating surface than in а constant speed motor for the same 


GENERAL ABBANGEMENT, B. n. p. Moron, 110 Vora, 400 ro 1,200 Revs. 


6-н.р. MOTOR, 


specific output. If the losses were increased in proportion 


А А 2 Rated B. H. v. ба oe 6 Mean length of turn in. 
to the extra sizes ша the efficiency would, of course, be Speed (minimum). .. 800 o 
Ы 8 LJ oe oe ee ee 8 w 
considerably lower than in a constant speed motor. ооа - ЫА 4 Current іп armature .. 20 a 
pare ] Diameter of armature 11$ in. Volta lost in i m 12 
Ap ntly the usual voltage of supply of V.S. motors 18 Length of » .. i in. Number sets of brashes.. 4 
220, at which voltage a very good motor can be fairly Effective length .. 5°62 in, sine’ p beten hes Per set „1, 
economically produoed with a speed ratio of 3 to 1 ог етеп Bepth of 1h . рд. FV 
4 to 1; 500-volt motors, however, are not so suitable for Width of w at bottom aoe CF "in 
varying speeds, owing to the very large number of commu- Poler angles eis * Peripheral speed feet per 
tator sections required to keep the reactance volts sufficiently 10% for а 8 V i9 m. in. 
acl iter' ini i 1 1 Effective area of teeth at Resistance of contact «965 
low in the writer's opinion a speed ratio of 2 to 1 18 quite FVP 
high enough for а 500-volt motor, whereas in a 110 volt Diameter of armature ы Waste let dus to cu 18 
motor we might expect a good machine having double this Internal diameter... 22 in. . 
speed ratio | Area of armature .. 88 eq. in. Internal volts, aay és 208 
2 к : Diameter of bore .. .. IIZ in. Flux per pole .. bid 417 
In order to illustrate method of design adapted by the Length ot polo aro.. | 6:1 in. Density in armature Kapp 
writer, two motors are chosen—one 4-H.P. 400—1,200 revo- Efective arsi uar obo S re Density ine ate cos 
lutions at 110 volta, the other 6-H.P. 300—900 revolutions =, sctualarea .. .. 878 ш lines (per sq. om.) оо 
at 220 volta, and the leading calculations are shown. The Ares of yoke x 2 .. М Seq. in. — Welghtof oore and teeth 
reactance volte are calculated on the lines proposed by Mr. Nanibar ot conductotépcr di ратк x ki оа: om. oe 
Hobart, the core losses are also estimated by a method recently slot.. toon —T w 
published by him Total number of nn.  Wattaperkilogramme due 
. | . : eddy currents an 
In the following calculations Kapp lines are used and 499575. tors in -s ban ratte lat in os 28 
1 i S asian slot .. io . . 0906 aq. in. 
inch measurements except where otherwise stated : ecu рук and testen.. 148 
| 4-u.p. Motor. Space factor gis ec 80 
Rated B. u. p. - ds 4 Mean length of turn 29 in. ` 
Speed (minimum).. i3 400 Resistance of armatur : 
хонаво от Supply m “a 110 тоа EE - 1275 w Density 5 . 110 iui us actors at lowest 
umber o es m 4 urrent in armature = » srna oe ee ^ &peed — гета. — 

Diameter of armature .. 10 in. Volts lost in „. ves 6:4 T gap. . — z 11:0 Revs. per second .. je 6 
Length of һ” ЕЗ 5 Y Number see ot brushes .. 1 " са v. 128 .. 14 We gommato чш. 
ective len T 4:5 in. rushes per set yoke v. 1° .. ү ath of bru se ©» р 
Number of Sod х2 77 Size of brush р . . 1} x in. ә ~ commatatien .. xd 94:0 
Depth of slot т "M "3 Area ої „, ws .. °%028q. in. Amp. -turns teeth "T 830 Bar and insulation 176 in 

Width of ,. 2 we 17 Current density per sq. in. 18 5 о " „ armature .. 60 No sections  short-cir- 
Width tooth at bottom .. "178 Diameter of commutator 6} in. Т „ Bap.. .. 8,890 ouitd . 1 
Polarangle.. .. .. 60° Peripheral speed feet per " » field..  .. 400 Turns per eection. . 8 
Number teeth under pole minute .. ... .. 601 » » yoke 820 Induotan de 
+ 10% for fringing .. 1415 Area 4 brushes .. T 1:404 — Current per conductor . 11:5 ж 
5 area of teeth at La MAD а ма K *0426 w Total amp.-turns per pole 4,970 Reactance volts xu 663 
tom - .. 1178 вд. in. olts lost due to brus — 
Diameter of armature at : contact .. sa 14 Armature ampere -turns 
bottom of slots .. 8:64 in. Watts lost due to friction Length of coil .. . біп. per pole e; . q 1105 
Internal diameter. 24 in, of brushes Mii. sid 15 Size of wire.. .. . 8 B. W. G. . Ga» amnere-t-rna | 8:34 
Area of armature .. .. 9T95q.ip. Internal volts, say.. is 100 No. of layers oe .. 29 Armature ampere-turus ` 
Diameter of bore .. . 108125 in. Flux per pole 271 Turns per lay RO 
Length pole arc .. 6:42 in. Density in armature Kapp * 25 * 2,320 Sparking factors at highest 
Area of pole . . 271 8. in. lies (perincb) .. — .. 10 Tota) turns + 9,280 speed—900 revs, - | 
E C aren of pole, say A Density in armature C.G.8. Pad Moss р z he п: Revs. per second ..  .. 16 
actual area . 257 ва. in. nes (sq. om.) "T . ean le e| "9 In. ~ commutation .. 284 
Атев field magnets,average 19 id: in. per second . 18°85 Xar. is. 6,750 „ iv. 
Ares ot yoke к jou 22 sq. in. Wei:ht of core and teet Resistance oe oe as ibt Current peroonductor .. 11% « 
Туре ng  .. ries. » TEE actan Ius : 
No. conductors per slot .. 6 а чый ges kilos 8d. "m i Shunt ourrnt 22 с : STE 
Size of conductor .. . 13 8. W. 6. 100 ` 1°24 Ampere-turns per coil .. 6,100 Armature ampere - turns 
Total number of con- e äus Watta los in chunt. 484 рег bole . .. 1,165 
ductors .. $ m 462 éddy cürrante hysterigís 32 Weight of ou. per coll .. 37 Ibs. Density іп бар .. .. 867 
Area conductors іп one alot ·0899 „ч. in. Total watts lost in core Apere iaraa gap 1,295 
Area of slot..  .. .. 144 and teetb M: 118 3350 111 


Space factor si - 821 


Armature ampere- turns 


+ 
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EARTH CONNECTIONS. 
By W. MOON. 


(Concluded from page 486.) 


Ir the resistance of the battery is small as compared with 
the other resistances of the circuit, and the arms A and в of 
the bridge are equal, and x is the E.M.F. of the battery, and 
e that of the earth connections, and L the resistance of the 
line and earth connections, then 

E _ E— tiga” 

А + L A + Rg 


^. Е(А + L) = (E— e) (A + ki) == (Е + е) (А +R) (9) 
from which 


n „ |, 
—— (8 


R TR Ro 
2 A T Е, Ф Rg’ (10) 
This gives the value of the difference of the E. M. Fs. at the 
two earth connections. 


вө = E 


Also from (9) 
е == Е (1 — а a) =E Gears — 1) 
A+R A + К, 
m R N Ra (Ry — R,) W 8 (11) 
2 2 (2 A + Ri + la) | 


On any circuit where the values of Е, e and L are known, 
the values of R, and R, with different values of a can be 
calculated. From (8) 


E 
R = L „ (A ＋ 1) — A 


E 
= E ＋ (А + L) — A. 

From these last two equations it will seen that R, and R, 
become more unequal as e and a are greater as compared 
with x and L, and also that к, increases at a more rapid 
rate than n, decreases. And from this it is evident that 


ion (07 Y _ 
the correction 2(244m +k) 


becomes greater, the greater the values of e and 4. 


to the ordinary formula 


RI + Rg 
2 
To make this correction as small as possible, x should be 
made great to e, and a should be taken as small as possible. 

Ав an example, suppose н, — 300, n, == 200, and А = 
1,000; then L = 250 — 2 = 248 ande = x ig. Taking 
к = 25, then from these values of e and L it will be found 
that if A had been 100, к, would have been 262°5 and 
к, 284°, and the correction to L would have been only about 
half an ohm. And, again, if А had been 10, the correction 
to L would have been only a third of an ohm. 


А : R Re. . 
The correction to the ordinary formula аа is unim- 


portant, unless R, and н, differ greatly. 

When a continuous current is applied to an earth connec- 
tion, an opposing E.M.F. is generated which is greater in 
amount, rises more rapidly to its maximum, and afterwards 
falls more slowly to zero, as the current applied is denser. 

The relation between the applied current and this opposing 
E.M.F. cannot be readily expressed by a formula. If the 
density of the current were great enough, а maximum 
opposing E.M.F. equal to that of the decomposition of water 
would be obtained, and any increase in the current would 
not lead to any further increase in the opposing E.M.F. 

The opposing E.M.Fs. generated in different samples of 
clays, sands and gravels, differ in amount, but not in so 
marked a degree as their resistances, There is, moreover, 
no relation between the resistances of these earths and the 
opposing E.M.Fs. generated in them. Some of the sands 
and gravels have a greater opposing E. M. F., and some a less 
than the clays, amongst which, also, the opposing E. M. Fs. 
were not uniform. But the opposing E. M. Fs. with different 
soils did not differ more than 15 per cent. from the mean 
value, 

With a current of 5°5 milliamperes per square decimetre, 
this mean value was about 34 volt maximum E. M. F., and 
about 25 minutes elapsed before three-quarters of the maxi- 


mum E. M. F. was reached. After cutting off the current, 
the E.M.F. fell to half its maximum in 1 hour and 20 
minutes, and to а quarter of its maximum in 5 hours 40 
minutes, the circuit being disconnected after the cutting off 
of the current, With a current of 1 milliampere per square 
decimetre, a mean maximum E. M. F. of · 12 volt was obtained 
and about 45 minutes elapsed before three-quarters of the 
maximum E.M.F. was reached. 

The presence of impure water at the earth plates increases 
the polarisation. 

А sample of sand taken about 2 miles from the seashore 
had a maximum polarisation of 47 volt with 5°5 milliam- 
peres per square decimetre, and *18 volt with 1 milliampere 
per square decimetre. 

As soils of either sand, gravel or clay, offer a less surface 
of contact to an earth plate as they become drier, the 
polarisation as well ав the resistance is increased. 

If any soil has a current sent through it for some time, 
and the direction of the current is then reversed for а shorter 


time and finally cut off, it will be found that after the 


polarisation due to the second current has disappeared, the 
E.M.F. will be reversed, and the effects of the polarisation 
due to the first current will reappear. 

If the testing current generates an opposing E. M. F. of , 
and the arms A and в of the bridge are equal, 


E E — e 
AtR Ath 


(12) 


e 
. = n — 1 (A + н). 


N (A + R), the correction to n, is greater the greater e and 
A are; therefore, this correction, as well as that in (11), is 
made small by making к as great and A as small as possible. 

If the value of e were known, L could be corrected by 
formula (12), and, if necessary, again corrected by formula 

11). 

| Since e is dependent проп the density of the current, and 
is constant with a constant current if the current is applied 
long enough, it would appear from (12) that by taking two 
measurements with a constant current and two different 
values of к and A, e could be eliminated. But in prac- 
tice such an operation would be tedious and the result uncer- 
tain; and yet the error introduced by the polarisation 
produced by the testing current is more considerable than 
that due to the steady E. M. F. of formula (11). If, for 
instance, e = Ph, Е = 10 and k = 200, then with a — 1, 000, 
the correction would be 12, with 4 — 100 it would be 3, 
and with л = 10 it would be 2-1. 

The resistance of an earth connection is of greater im- 
portance on a short than on a long circuit, and where the 
resistance of а circuit is measured with the object of calcu- 
lating the power required to produce a certain current, the 
resistance, or rather the apparent resistance of the circuit, 
should be measured with the current strength that is to be 
used for working the circuit. 

To determine the resistance of one of the earth connec- 
tions of а circuit apart from the other, the presence of a 
second circuit is required, or, failing а second circuit, an 
auxiliary plate may be sunk at some distance from the earth 
connection to be measured. 

If l and /, are the resistances of the two lines together 
with their distant earth connections, and p the resistance of 
the earth connection to be measured, then, with the Wheat- 
stone bridge, six different measurements of combinations of 
two of these three values may be made. 


{+ D 0 
, + р = 0 
, + 12 = с 
11 — („== 4 
l— р =e 
4 — pf 


and from these six measurements, 10 equations from which 
p can be determined are obtained— 


3 | 
= 9 = (13) 


- i À — ve 
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c—e—f exhaust gases, the remaining 10 per cent. going into friction, а 
ps 2 , arge part of which is at the fly-wheel bearings, for the fly-wheel 
must be inversely heavy, as the working strokes are few, and the 
a—f—d engine works on the Otto cycle, and must, therefore, lose more in 
р = 9 , ` friction than does a double-acting steam engine. The actual fric- 
tion as a machine is, however, by no means high, for the mechanical 
d+h—e efficiency of a four-cycle engine is fully 75 per cent. at normal load. 
= i , Of course, at very small loads, the friction forms a large proportion 
2 of the total load, but any good results will be obtained even on a 

п — e traction load where the mean load is even less than two-thirds. 
Р = , The engine is very easy to start, provided, of course, that the 
2 high pressure air reservoirs are kept properly charged. When an 
lf engine is sent out from the works, its cylinders of compressed air 
p———. go with it, and they provide the first start. In starting, the oll 
2 valve combustion is put out of gear, and the engine is run for a few 
© revolutions by com air. A simple movement of the special 
b 2 а — : (14) lever through 90* pnts thé engine into normal working order to run 
2 | on oil, and it simply continues to run, and the air reservoir is 
d pumped up full every time. The oil fuel is sprayed into the 
р == 0 — pium d (15) cylinder by aid of the high pressure air which must, of course, be at 
2 a higher pressure than the compression in the cylinder, viz., 500 lbs. 

per aq. in. 

р = e td — e The principle of the engine differs from that of all other internal 
2 : combustion engines. In the Diesel engine, pure air is compressed 
d up to about 35 atmospheres, or, say, 500 lbs. In this sudden and 
pi 5355 heavy compression heat is generated, and the air acquires a tem- 


In making any of the measurements a, 5, c, d, e, f, it is 
necessary to keep the testing current of the same strength, 
and therefore, the E.M.F. of the testing battery should be 
proportional to /, and /, in measuring а and 5 and to 
l, + lin measuring с. In measuring d it should be pro- 
portional to the longest line Ii, and in measuring e to 


21--h 2h ＋ 1 
l; 


A and f = -,80 that to measure e and 


the battery power should be increased about three times if 
the lines are of about equal resistance. For this reason the 
measurements a, b, c and d are to be preferred to e and f. 
And equations (13), (14) and (15) are the best with which 
to measure the resistance of an earth connection. 
By making four measurements, two values of p are obtained 
by (14) and (15) that check each other and should agree. 
The effect of not increasing the battery power when 
measuring c, is to get а value of p smaller than it should be. 
‘It is needless to mention that before filling in the values 
of a, b, c and d in (14) and (15), they should be corrected 
for the E.M.F. at the earth connections by (11) and (12). 
'The following example shows how important these correc- 
tions for E.M.F. are :—T wo earth plates were sunk 40 ft. 
apart, and the resistance of the circuit tested with 10 volta 
gave :— 
Z 40 
c 14 
2 22 %% with 100" in th d . 
C 18 20 with 100° in the arms A and в of the bridge, 
WAT) 2 ids — 
al Jm with 10" in the arms А and в of the bridge. 


er- with 1, 000“ in the arms A and в of the bridge, 


The true resistance between these plates would be about 
15". If instead of being close together they had been at 
the ends of a block signal cirouit, the apparent resistance 
would have been 17”, and if they had been at the ends of 
a long telegraph circuit, the apparent resistance would have 


been 22%, 


THE DIESEL ENGINE. 


Ws have received from the Diesel Engine Co. copies of various 
phlets relative to their engine, of which there are now a fair 
number at work in this coun In its more modern form, this 
engine has arrived аба very g shape. -It is very strongly built, and 
exhibits no sign whatever of the extraordinarily high pressures that 
are working within it. It is very completely water-jacketed, and this 
makes it & very comfortable engine to live with and to indicate. 
The largest engines so far made are, we believe, two 80-B. R. P. 
engines. We have seen such an engine at work on a traction load, 
and i performances were very good, tbe engine running well and 
steadily. - ae! 
The engine differs from ordinary oil engines in that it uses heavy 
or crude petroleums at a comparatively low price, and its output in 
kilowatts is effected at a cheap rate. From 0:3 to 0:33 lb. of oil 
per B.H.P.-hour will be consumed at about three-quarter load and 
above. Per B. H. p., the thermal capacity of a Diesel engine will be 


as high as 30, per cent. Thus about 30 per cent. appears ae outside 


work, 30 per cent. as jacket-water heat, and 30 per cent. in the 


* 
— . = DNE 


nerature of probably 1,000* F., or nearly so. The temperature is at 
least the ignition temperature of the oil fuel, and the fuel is only 
sprayed into the compressed charge 
burns quietly in the hot air, as the piston moves forward, and simply 
expands the air without increasing its pressure, the expansion of 
the gas being along а curve on the diagram, merely so much dis- 
placed laterally from the curve of compression. Thus the combus- 
tion is converted very directly into work, and per unit of work 
actually performed, . , per IH.P., a thermal efficiency of over 40 
per cent. bas been attained. At 0'44 of a lb. of oil per B B.P., the 
cost of power is only about 0`124. per в x.P.-hóur with oil at 50s. 
per ton, or 0:144. per xw.-hour, allowing for a generator efficiency 
of 92 per cent. 

The economy comes in largely in the saving of а stoker, of ash 
eartage. and other expenses inseparable from a steam plant of small 
size. Teste of Diesel engines have been made in this country by 
Mr. Ade Clark, who aleo made other tests in Belgium; by Mr 
Wilkinson and bv Mr. W. H. Booth, and we understand that such 
tests made by different observers on different engines have given 
very conformable resulta, The engine is thus certain in action, and 
the principle on which it works is proved good. The ordinary gas 
engine, or internal explosion engine, began life as a simple atmo- 
rpheric pressure engine. Then it acquired compression, and attained 
to its present-day condition and status. The Diesel engine started 
off originally as a thought ont engine, and it was hoped to have 
avoided the loss due to jacketing, and to have made an engine con- 
forming approximately to scientific views. But limits were put upon 
a full acceptance and carrying out of such views in practice by the 
very natare of the materials of construction that are available, and 
the Diesel engine of to-day is very fully water-jacketed, and loses 
to the jacket, as do other internal combustion engines, a large per- 
centage of the total heat of the fuel employed. 

Seeing that modern tool steels are capable of working and of retain- 
ing strength at a red heat, is it too much to hope for an extension of 
temperature tolerance on the part of some future cylinder metal, 
во that water jackets may yet be abolished? Were this possible, 
the thermal efficiency of an engine might be raised to even 60 per 
cent. on the 1. H. , or 45 per cent. on the вир. An engine of 80 
B.H P. on the Diesel principle at present has a cylinder 400 mm. 
diameter by 600 mm. stroke, and it rans at 160 r.p.m. 


THE RIGHT TO OPPOSE A PRIVATE BILL. 


A ввровт of the proceedings before the Court of Referees in rela- 
tion to the St. Marylebone Electric Lighting Bill, which we pub- 
lished on page 413, naturally tarns attention to the question how 
far it is competent for an interested party to appear in opposition 
to a private Bill before a Parliamentary Committee. In the case 
in question, the St. Marylebone Borough Council have promoted a 
Bill to enable them to raise by loan a sum of £1,812,000. Of this 
sum £1,212,000 is to be devoted to discharging a judgment debt 
which is due to the Metropolitan Electric Supply Co., Ltd., in 
respect of the sale by them of so much of their undertaking as lies 
within the Borough of 8t. Marylebone. The company sought leave 
to appear in opposition to the measure on the ground that the 
Council were asking for £600,000 in addition to the debt due to the 
company, and it was feared that if this further loan were sanc- 
tioned, it might have given priority over the debt due to the com- 
pany. After some discussion, the Court of Referees disallowed the 
locus stands of the qpmpany. 

It may be of interest to discuss some of the principles which 
guide the Court of Referees in determining a question of this kind. 
It is obvious that if every person who fancied he had a grievance 
were permitted to oppose a Bill, the proceedings before Private 
Bill Committees might be indefinitely protracted. Hence the 
Court of Referees have consistently acted on certain rules—ill- 
defined, perhaps, but, nevertheless, rules which enable them to 
decide whether to allow the Locus standi of any person who may 
petition against a Bill. 


of air at the proper time. It 
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" It may be stated generally that if one company already had a 
provisional order for the supply of electric light in a district, it 
would be allowed to appear by counsel before the Parliamentary 
Committee, and oppose the grant of a second provisional order. 80 
tbe local authority who supply electricity would be heard in 
opposition to a private company wbo were applying fora Bill. It 
will be seen that the Committees are ready to hear anyone who 
fears that his interests may suffer in consequence of the Bill being 
passed, and it is for this reason that we are surprised at the decision 
of the Court of Referees with regard to the locus standi of the 
Metropolitan Electric Supply Co. As it seems to us. they have the 
very deepest interest in the grant of any loanto the St. Marylebone 
Borough Council. Seeing that this body is already under statutory 
liability to the company, having regard to the fact that local loans 
are not eary to place upon the market, it is a matter for grave 
doubt whether Parliament will permit a stupendous loan, and it is 
but common justice to the company that they should have the: first 
call upon any fresh funds which may be raised. 

ler If we glance at the Parliamentary procedure in respect of certain 
other undertakings, the decision of the Court of Referees becomes 
even leas easy to understand. Take the case of a water company. 
Sec. 80 of the Tramways Act provides that in laying down a tram- 
way, the undertakers must make full compensation for any loss or 
interference with water pipes. It was held for some time that 
Sec. 30 provided sufficient protection both for gas and water com- 
panies, and that they were not entitled to a locus standi for the 
purpose of obtaining further protection (Lea Bridge, &c., Tramways 
Bill, 1881, 3 Cl. and R. 72), though in one case a very limited locus. 
standi was granted to a water company by consent. This doctrine 
has been considerably modifled. Soon after the above cases a locus 
was granted to two water companies, against a clause authorising 
certain widenings on the ground that it was doubtful whether 
Вес. 30 afforded sufficient protection in such cases (Brent- 
ford and District Tramways Bill (1885) R. and M. 6); а 
locus was allowed to water and gas companies against a clause 
authorising cable haulage, because such a mode of propulsion was 
not contemplated when Sec. 30 was enacted. Again, omnibus 
proprietors are allowed a locus standi against tramway Bills, on the 
ground of competition, and they are also conceded & /ocus against 
a Bill which has for its object the conversion of horse tram- 
ways into electric tramways, on the ground  tbat com- 
petition may be thereby increased. The right to be heard in 
opposition is not, however, ccnfined to questions of competition. 
Thus, a railway company will have the right to be heard against a 
proposed line over one of their bridges. They must, however, allege 
such injury, or the probability of it. 

w A Bill introduced by a local authority is sapposed to be introduced 
with the consent and sanction of the 1atepayers who are represented 
by the authority, and hence no ratepayer is conceded a general 
locus to oppose the measure. But if he can show that as a frontager 
or occupier of a house he is affected in the use or enjoyment of his 
premises or in the conduct of his trade or business, he may then 
appear and oppose. So a frontager upon the route of a suggested 
tramway woulda be allowed to oppose the erection of so much of the 
line as lay in front of his house. This does not mean, of course, 
that his opposition would of necessity be successful. It would 
merely give him the right to be heard. This being the law, it is 
difficult to understand why the Court of Referees did not eee their 
way to concede a locus standi to the Metropolitan Electric Supplv 
Co., whose interests are so nearly affected by any financial proposal 
of tbe St. Marylebone Borough Council. 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled expen for this journal by W. P. Тномрвох & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,519. “Improvements in flexible continuous covering for the ploughway of 
electric conduit system and apparatus on cars for manipulating the said cover- 
ing.“ T. T. Dewurast and J. GURNEY. March 7h. 

54582. ‘* Improvementa in sparking plugs for internal combustion engines.“ 
А. D. ВЕрокв, Jun. March 7th. 

5,560. “Improvements in coils for electrical machines." I. Dr Kaiser. (Date 


applied for under Patents Act, 1901, May 1st, 1903, being date of application in 
United States.) March 7th. (Complete.) 


5,566. “Improvements in joints or connections for wires or conductors of 
electrical energy for telephonic and other uses, and in apparatus employed 
therein." W. HEATLEY. March 7th. 


5,582. Improvements in conrection with electrostatic wattmeters or watt- 
hour meters." E. Witson. March 7th. ` 


5,595. Improvements in, or relating to, telegraphic apparatus.” F. G. 
CREED and W. A. CovrsoN. March 7th. 


9,620. ‘ Improvements in junction boxes for electric wiring.“ F. MUIRHEAD, 
March 8th. 


5,680. "Improvements in gas or electrical fittings” J. Sorart. March 8th. 
5,63. “Improved switch point and ‘frog’ for the overhead equipment of 
electrical traction." J. BosTHEoNE. March Bth. 


Ee "Improvements in electric and other lamps." R. Вӧнм. March 
8th. 


5.649. Ар improvement in plating aluminium or its alloys with a metal or 
metallic alloy by eiectrolysie.” R. B. WHEATLEY. March 8h. 


5,668. ''Annunicators for electric bells and the like." H. HENNING. March 
8th. (Complete.) 


9,070. "Improvements in holders for electric incandescent lamps." E. B. 
SKINNER. March КЬ, 


5,678 ‘Improvements relating to electric conductors or cables.” S. С. 
Brown. March Bth. 


С 5,668, “Improvements in apparatus for producing reactions in gases by 


means of electricity." J. Y. Јонхьох. (Badische, Anilin & Soda, Fabrik, 


Germany.) March Sth. , _ ОЛЕ ИДЫ en nine sh AE UE ES 


5,714. ‘Improvements in fittings of electroliers, wall brackets, and the like 
bis in electrio wiring." A. Н. WurELER. (Е. A. Wheeler, Natal) March 


5,781, *“ Improvements in electrical regulating devices applicable to olocks.’’ 
Е. W. HowoRTH. (Actien-gesellechaft ** Magneta” Eletrische Uhren опе 
Batterie und ohne Contacte, Switzerland.) March Stb. eRe an e 

5,768. Improved automatic cut-out for eleotrio trolley wires and the like.“ 
J. Woobw ARD. March 9th. 25 (U 


5,778. ‘Improvements in plough or collector gears for electric conduit tram - 
ways" P. T. J. EsrLER. March 9th. ‚ ere 
5,786. “Improvements in and relating to lumineus gas or vapour eleotrio 
1 " Tur BRirisH Тномвок.Носѕтом Co., Lrp., and E. ScHATTNER. 
& th. í 


5,799. "Improved electrical apparatus for separating coke from oinders and 
cther substances.” H. LELARGE. March 9th. Complete.) 

5,804. “Improvements in and relating to tbe electrical firing apparatus for 
internal combustion explosion engines К. Ј. МсМ сілен. March 9th. . 


5,824. An improved eleotrio igniter for explosion motors.” H. LUTBI. 
March 9th. (Complete.) 


5,826. ‘Improvements in electric arc lampe." W.J. Davy. March 9th. 

5.861. Improved insulating linings for covers or containers for electrical 
apparatus.” 8. M. Dorman and R. A. Вмитн. March Oth. (Complete.) 

5,914. An electric pocket lamp. cigar, cigarette and gas-lighter oombined.“ 
В. Kraus. March 10th. (Complete.) . 

5,921. “Improvements in electric melting furnaces." La SocieTE ANONYME 
L'IxposrRIX  EHNIERE ET ВЕЕ DERIVES. March 12th. (Date applied for under 
Patents Aot, 1901, Maroh 2ist, 1908, being date of application in Belgium.) 
(Complete.) 

5.926. Improvements in and relating to electrio motors." Млуов & CovLsoN, 
Lrp., and H. А. Матов. March 10tb. 89 =: 

5.98 l. Improvements in connectors for electric conductors.” Тнк 
British Тномвон-Но©вток Co., Lro. (The General Electric Co., United 
States.) March 10th. 

5,988. Improvements in apparatus for starting and controlling electro- 
motors.” В. N. Dance. March llth.?4/C . 4. — Na. i 

5,998. * Improvements in and relating to electro-capillary relays.” J. T. 
ARMSTRONG and A. ORLING. March llth. 

6,006. “Improvements in or relating to electric motor-starting and con- 
trolling gear." B. C. WrLiams-ELLIs. March llth. 

6,000. “ Improvements in the treatment of diceases by means of electrolysis.’ 
G. L. Hocax. March lith. ‚е^ 0 


6.018. Improvements in a synchronous motor.“ G. MELLER. March 11th, 


6,080. “Improvements in and connected with telephone systems.” G. E 
PARKER and M. А. Арлм. March lith. 

6,088. “Improvements іп  dvnamo-electric machines.“ Tue Витан 
THomson-Houston Co., LTD. (The General Electric Co., United States.) 
March 11th. 

6,040. “Improvements in electric src lamps." Н. O. Levis. (The General 
Eleotric Co., United States.) March Iich. . 

6,041. ''Improvementa in electrio arc lampe." H. C. Levis. (The General 
Electric Co., United States.) March lith. 

6,042. ‘Improvements in electric arc lamps.” Н. C. Levis. (The General 
Electric Co., United States.) March lith. 

6,076. "Improvements in telephone receivers which may also be used as 
telephone transmitters.” A. Marr. March 12th. | 

6.104. ‘Improvements in electric contact-breakers or tremblers.” J. C. 
FULLER and G. FvLLER. March 12tb. 

6,110. “Improvements in and relating to electric aro lamps.“ C. E. Fos rn R, 
E. R. Grote and M. V. ELI. March 12th. 

6,117. “Improved construction of clip of holder for electric fuse wires and 
their insulator casings.” M. PuLvERMACHER. March 19th. 

6.126. Improvementa in variablo speed dynamos.” H. L. Lynton. 
March 12th. 


\ 


PUBLISHED SPECIFICATIONS. 


Copies of any of tbese Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 
ELECTRIC IeNiT10N Devices ror ExprLosroN EwNciNES. K. von Dreger and R. 
Friedlander. 22,255. October 18th. 


OPERATING TROLLEY LINE AND OTHER BwircHES. P.H. Dawe. 99,649. Octo 
ber 17th. 


ELECTRIC TROLLEY HEADS WITH a Wire FINDING APPARATUS. J. T. Cherry and 
Е.Н. Clive. 22,675. October 18th. 


ImpROVED ELECTRIC Motor-Car. H. W. Heelmann. 22,705. October 18th. 
ALTERNATE CURRENT Motors. V. A. Fynn. 22,712. October 18th. | 
ELECTRIC SWITCHES., A. P. Zain. 22,782. October 18tb. 


Box DING Tramway AND RAILWAY RaAILS FOR THE PURPOSE or ELECTRICAL Cox. 
NEcTIONS. H. M. Bigwood and H. M. Bigwood. 42,760. October 20th. 


1903. 
ELECTRIC StonaGr Battery PLATES. O. Imray. (C. Potter.) 28,490. Ooto- 
ber 29th. 


ELECTRICAL MEASURING INSTRUMENTS. Chamberlain & Hookham, Ltd., and 
J. F. Watts. 143. January 3rd, 


ELECTRODES FOR ACCUMULATORS. А. Meygret. 1,676. January Erd. 

Evectric FirTiNGS. A. E. Woodyer and E. W. Mayner. 8,957. 

Exvectric Anc Lass. F. M. Lewis. 4,557. February 26th. 

ELECTRICALLY IGNITING Miners’ SarrTY LZ ATE. W. Best. 4,618. February 27th. 
SroRAGE Batterigs. F. A. Feldkamp. 9,571. April 28th. 


ErrcrRic Arc Lamps. J. О. Girdlestone and C. Е. G. Thorkelin. 29,589. 
October 19th. 


RatLROAD Joists ror ELECTRIC Rairways, S. E. Page. (Weber Railway Joint 
Manufacturing Co.) 23,121. October 26th. 


ErircrHicAL CLUTCH AND Brake MECHANISM. A. P. Steckel. 28,857. Octo 
ber 30th. 


APPLIANCES For ELECTRICALLY CONTROLLING Lirrs. J. Richmond and R. F. 
Carey. 174. January 8rd. 


MEANS For Рнкомотіха Evrctric Discnances Across A Diriectric GAP IN A 
Cinevir, A. Williams. 175. January 3rd. 


ELEkcTRICALLY OPERATED BrLLs. M. H. Barber and С. H. Larmuth. 159. 
January 3rd. 


BTORAGE Batteries, T. A. Edison. 822. Jannary 6th. 
METHOD or REGULATING ELECTRIC Motors. J. G. V. Lang. 329. January fth. 


ELECTRIC MrasrcRING InsintmMexts. The British Thomson-Houston Co., Ltd., 
and F. Holden. 702. January 10th, . аЗ, oP idu 
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THE TELEPHONE SITUATION. 


Ix our last issue we published the statement of the Post- 
master-General made in the House of Commons on the 
29nd ult. This statement is of considerable importance, 
first, in respect to the development of the trunk lines and of 
the London exchanges; and, secondly, as indicating the 
views of the Government on the desirability of unifying the 
telephone systems of the country. | 

The Committee of the whole House agreed to the resolution 
authorising the raising of £8,000,000 for the development 
of the Post Office Telephone Service. Of this sum 
£1,300,000 is to be applied for trunk lines, £1,500,000 for 
London exchanges, and £200,000 for provincial exchanges. 

The further expenditure on trank lines is being made none 
too soon. When we say that long-distance telephonic com- 
munication has not arrived at that stage of general utility here, 
which it has reached in some other countries, we do not do so 
with any desire to join in that chorus of patriotic deprecia- 
tion which is so fashionable, but rather to draw attention to 
practical considerations. The trunk lines in this country are 
of a high standard, give good service, and are much used by 
limited interests ; but in ordinary commercial circles, and 
by the public generally, there is not the tendency to utilise 
the telephone over long distances that there should be. 
We will not discuss all the reasons for this, 
though we must include amongst them а good 
and cheap telegraphic service. It may, however, be 
recognised at once that an essential of utilisation is 
facility of use. Telephonic communication loses much of 
its value by loss of time, and when trunk lines are crowded 
with work, would-be talkers are discouraged and tend to rely 
on other means of communication. It becomes then neces- 
sary to provide lines in such numbers as will be likely to carry 
the maximum load at the busiest hours. As this standard 
is attained, the demand will grow, to the great advantage of 
the public and the department. It will, therefore, be agreed 
that the further expenditure in this direction is a very 
desirable one, the only question being whether it is not too 
small rather than too large. The London Exchange system 
has been developed quickly and been developed well—results 
which do not always coincide. We infer from the Postmaster- 
General's statement that its progress has of late been retarded 
by the need of economising the resources available over the 
existing financial year. The million and a half now intended 
for ita advancement will consequently be well spent, and will 
serve to add materially to the number of telephone users in the 
metropolis. It is interesting to note that 90 per cent. of 
the subscribers are on.the message rate. Lord Stanley 
“ was glad to say that they had succeeded in obtaining 
telephones at slightly under £8, and that was much cheaper 
than had been expected.” We must await fuller particulars 
before we can appreciate the proper interpretation of these 
words, We presume/they mean that the average receipts 
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are £8 per subscriber, rather than that such rates are 
likely to be remunerative. The fairness of the message 
rate is undoubted, but its remunerative character is 
distinctly impaired when it existe side by side with a low 
“flat rate" and an alternative source of supply. The 
£200,000 for provincial exchanges is apparently intended 
for the development of existing exchanges of the department 
and for the establishment of others in districts where 
there was a demand for them, and where there was no 
intention or obligation with the National Telephone Co. to 
go,” so that we may assume that the waste of duplication 
will be avoided. 220 

The second feature of interest in Lord Stanley's speech 
was the statement that “ negotiations ” were nroceeding with 
the National Telephone Co. for the absorption of their 


undertaking by the State. To exercise their powers under - 


arbitration, he thought, would be too expensive to the 


department, and “ he was much more inclined to adopt the 


alternative of amicable arrangement." The Committee 
commented but little on the three millions vote, but 
speedily developed interest in the purchase proposals. 
Lord Stanley, in his opening remarks, referred to the 


fact that any arrangement come to would need to be 


ratified by Parliament. But the interest aroused was 
apparently such that on the following evening the Post- 


master-General withdrew his statement that negotiations 


were in progress, and intimated that only pourparlers ” 
were proceeding. We regret that our knowledge of diplo- 
matic or political language does not permit us to define the 
exact difference in the two terms, but we presume it is to be 
understood that an “agreement” is arrived at after ** nego- 
tiations, and that negotiations are preceded by “ pour- 
parlers.” We regret still more that any correction in terms 
was considered necessary by criticisms in the House or in the 
Press. We despair of any satisfactory result being arrived 


at until Parliament is content to leave a solution to the. 


Government, and the Government is content to be guided by 
the officers responsible. In reviewing the various errors of 
policy which have been made from time to time, we recall 
that the Postmaster-General for the time being in office has 
usually obtained a grasp of the conditions, and the errors 
have mainly arisen from outside influences. The late 
Mr. Hanbury was not Postmaster-General, but he 
represented that official in the House of Commons. 
Mr. Hanbury's Committee, under Mr. Hanbury’s guidance, 
made recommendations which we criticised at the time as of 
the nature of а colossal blunder. We recall this criticism 
less for the purpose of claiming our own justification by 
events, than to draw attention to an important considera- 
tion at the present time. Regarding the proposals for com- 
petition we said (ELECTRICAL REVIEW, August 12th, 1898, 
p. 222) :—'* Whilst the advantages of competition are so 
obvious in the ordinary affairs of life, it cannot be expected 
that the average member of Parliament will realise the 
exception in the case of telephones. We think, however, 
that a Parliamentary representative of a Government depart- 
ment, such as Mr. Hanbury, should not wantonly waste the 
experience, acumen, and devotion of the permanent staff of 
his department.” What was said then regarding policy is 
equally applicable now regarding negotiations, The ill- 
informed enthusiast is the despair of the genuine social 
reformer. The ill-informed Parliamentarian will not make 
but may mar any success in connection with negotiations of 
the character proposed. Such negotiations, to be fair in their 
results, require an accurate knowledge on both sides, 
and can only be abortive if conducted with a bias 
of prejudice or un excess of  self-seeking. The 


present telephone situation is unsatisfactory in the 
highest degree. A reconstitution permitting advancement 
is of the greatest necessity. We hope that attention will be 
devoted to this greater question, and that there may be no 
risk of failure through a concentration of attention on those 
minor matters; which, though introduced with the best inten- 
tions, have hitherto invariably rendered nugatory any efforts 
at amelioration, and almost invariably resulted in the 
opposite effect to that intended. The reason is clear and 
the application obvious. The reason is the interference of 
the ill-informed. The application is that negotiations 
should be entrusted. to the Postmaster-General and his 
responsible officials, whose judgement events have shown to 
be sound, and whose recognition of the responsibility of 
their office is never questioned by anyone having the 
slightest knowledge of their work and worth. A review of . 
the result of the negotiations by a Select Committee is a. 
reasonable precaution for the protection of Parliament, pro- 
vided the Committee is so constituted as to make it a de- 
liberative body, capable of judging the value of the evidence 
and of giving proper weight to the arguments which may be 
brought before it. No negotiations can be properly carried. 
through if it be assumed that there is only one way out. 
One solution is certainly most prominently suggested by 
history and the requirements of the · undertaking, but the 
Postmaster-General and his advisers may be trusted to be 
resourceful enough to suggest others if they be required. 
Parliament, however, should clearly understand that they will 
not be permitted by the commercial intereste of this country 
to play the part of the dog in the manger. If they cannot, 
or. will not, eat the hay themselves, they must vacate their 
manger-couch, and the stable rules must be re-arranged во ав. 
to prevent the retardation of a great and growing work. 


MR. F. F. BENNETT’S paper at the 
Institution of Electrical Engineers (of which. 
we give an abstract in this issue), did not 
evoke much discussion, but what was created was trenchant. 
We need not say more of the paper than that Mr. Bennett 
began by averaging out all the railway statistics, and he 
parcelled out England and Wales into a series of districts 30- 
miles square. The moorlands of Brecknock, the heights of 
Ingleboro' and the bare surrounding country, and the South 
of Lancashire, shared equally upon their respective areas the 
average traffic of the whole country. It was preposterous, 
but it was very funny. The ball of criticism once opened, even 
the Council, who were present in force, appeared to realise 
the humour of the situation. 

Mr. Bennett’s paper goes forth to the world as the 
manner in which the Electrical Institution would deal with 
that gigantic problem, the electrification of the steam rail- 
ways. What cause to scoff has been given! The Past. 
Masters of the Institution accepted this paper and put it 
seriously forward for the instruction and improvement of crafts- 
men. Is it that the Council of the Institution contains no 
man versed in even the A B C of traction and rail- 
way matters that it could not better discriminate ? 
If the paper was fit to pass the Couneil they ought. 
to have stood up and defended it. But the Council 
failed in their duty, and the members' teeth were 
set on edge, and they all and severally wanted to know why 
this thing had been done, and why the Institution has been. 
pointed out to the railway world as unfit to deal with the 
electrification problem. Entrenched bigotry in much older 
bodies than are housed in Westminster has rejected valuable. 
papers in years gone by, and there is danger of this in any 
Council; but, on the other hand, by exercising judgement 
in the selection of papers the Council might save an in- 
competent writer from humiliation, while it could not stop. 
а sound man who knew himself to be well informed. 


Railway 
Electrification. 
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ELECTRIC LIFTS AT THE LONDON WALL 
ESTATE. 


Tars large building, recently erected in Finsbury Circus 
, by Messrs. Holloway Bros, to the designs of Messrs. 
Gordon & Gunton, has been fitted with what is believed 
to be one of the largest electric lift installations in the 
country, comprising 11 Waygood passeager lifts of various 
capacities, as shown by the following table :— 


Posuic LIFTS. 


Load. Fi. per min Travel. 
1 . 1,200 Ibs, 250 100 ft. 3tin. 
2 . 1,050 ,, 250 104 ft. 9 in. 
3 . 1,050 „ 250 115°. 2 in. 
4 . 1,050 „ 250 115%. 2 ір. 
5 . 1,050 „ 250 103 ft.12 in. 
6 . 1,050 „ 250 10306.42 ір. 
7 O „ 250 99 ft. 9 in. 
PRIVATE LIFTS 

1 450 Ibe. 200 36 ft. 6 in. 
2 900 ,, 180 26 ft. 

3 1,120 ,, 90 23 ft. 6 in. 
4 1,050 ,, 220 90 ft. 3 in. 


* 45 * 
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with а detachable handle. Ву means of this switch all 
resistances are cut out gradually, thus ensuring that the lift 
starts and stops in a beautifully easy manner. 

We understand that the safety in this control is that the 
handle is so-called gelf-centring " when released, and if the 


current should from any cause be cut off, the controller 


returns automatically to the off position. It is made with 
two speeds, so that the operator can slow down the lift when 
running short distances, or when approaching the landing. 
This very greatly facilitates the accuracy of stopping, and 


. the slowing down comes automatically into action at the 


extremities of the travel. 

The cage, which isof handsome design, is constructed with 
а top main suspension bar and steel side rcds connected to 
the under frame, beiug thus quite self-contained. A special 
Safety gear is fitted to the cage to provide against the 
failure of any one rope. This is provided with four serrated 
cams fixed beneath the cage on steel shafts all connected up 
together. An independent safety rope is attached to this 
gear, and so arranged that in the event of а rop^ breaking 
the cams are pulled into action. The salient feature of this 
gear is that it is not dependent on any springs, but is purely 
mechanical and automatic, and consequently positive in ita 
action. 

A further safety device to protect the machinery is pro- 
vided, and is known as a patent slack cable safety switch. 
This is actuated by the relative position of the balance 
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the gear, switch, and motor, all of which are mounted on one 
 bed-plate. The gearing consiste of a special worm and 
wheel, the former being of steel cut from the solid, and the 
latter having a phosphor bronze rim to gear with the 
worm. The worm runs in an oil bath, under the wheel, 
and its shaft is fitted with a carefully designed ball thrust 
bearing in order to reduce current consumption, the gear 
itself being enclosed in a cast-iron box, as shown. To an 
extension of the wheel-shaft is fitted a turned and screwed 
winding drum, round which the four lifting ropes coil. 

The motor is of the iron-clad type, and runs extremely 
quietly. Between the gear and the controller there 
is an automatic cut-off gear operated by the revo- 
lutions of the drum, so that the car is stopped 
gradually at the top and bottom levels quite inde- 
pendently of any control in the cage. Thus, if the 
attendant should omit to turn the switch to the “off” 
position when nearing either end of the travel, the lift is 
automatically brought to a standstill by this special arrange- 
ment. 

The controlling gear is of the Waygood electric con- 
troller type, with cylindrical car switch in the cage, fitted 


weight and lifting ropes ; and in the event of either cage or 
balance weight meeting with ап obstruction causing the ropes 
to slacken, this switch automatically cuts off the current 
from the motor. This brings the gearing to a standstill, 
and prevents over-winding and consequent damage to ropes 
and machinery. 

It will thus be seen that the contractors, in carrying out 
this installation, have given every attention to the safety 
of passengers, making the lifts independent of the human 
errors to which operators are prone. 

The lifts, which were made and erected by Messrs. R. 
Waygood & Co., Ltd., under the superintendence of Mr. 
Fearnside Irvine, consulting engineer to the London Wall 
Estate Co., have now been working for some time ; they are 
remarkable for smoothness of travel and absence of any 
noise or vibration, and as will be seen from the table of 
capacities, their duty is fairly heavy. As a result of tests on 
the seven public lifts, it is interesting to state that these 
work out as giving 13°4 trips for 1 B.T.U., or one trip for 
an expenditure of only 74:6 watt-hours, 4.e., at about 0°15d. 
per trip, with current at 2d. per unit, a very creditable 
result. 

: D 
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ELECTRIC TIMING ARRANGEMENT ON THE 
“ CRESTA ” AT ST MORITZ. 


Mosr people have heard of the celebrated Cresta tobog- 
gan run at St. Moritz, and many have seen it, but not so 
mauy are familiar with the electric arrangement by which the 
racing is timed accurately to the tenth of asecond. Having 
regard to the unique character of this little installation, а 
description of the apparatus may be of interest to elec- 
tricians. 

St. Moritz is one of the highest villages in the Engadine, 
having an altitude of about 6,000 ft., and is a great centre 
of winter sports; it is consequently much frequented by 
English and other nationalities who enjoy, the sports of 
skating, curling, tobogganing, ski-ing, bandy, &c., which 
can here be obtained under the best conditions. Good 
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' tobogganing may be had in other places, but at St. Moritz it 


is carried to а fine art, and only an expert can expect to 
compete successfully on the renowned Cresta toboggan 
run, with its wonderful curves and binks. The name Cresta 
is derived from a small village of that name near the finish 
of the course. 

Fig. 1 gives a rough outline of the course, which is a little 
over three-quarters of a mile in length, with a difference of 


elevation from the start to finish of about 600 ft.; the 


gradient varies at different points, being most steep at the 
church leap. 
As only one toboggan can occupy the track at a time, the 


races are all decided by the time taken to complete the 
course. The record time from the start to the finish is 
^; seconds, this entailing a speed of 60 miles 


at present 61°, 


an hour or more on the fastest parts. The curves of frozen 


snow are built up with high banks accurately shaped to 


allow the tobagganer to go round them ut tle greatest speed, 
the highest bank being about 25 ft. in eight. 


These 
different banks have well-known names such as the Battle- 


dore and Shuttlecock, Scylla and Charybdis, Bulpett's 
Corner, &c. The whole track i is practically of ice, and after 


passing the finish it has for а short distance a steep upward 


gradient, the. great momentum obtained carrying the 
toboganner up hill. The photograph in fig. 2 shows a 
tobogganer who has just surmounted this incline, his 
toboggan actually off the ground. 

The tobaggans used are of the © нөн " pattern with 
steel runners, the tobogganer lying in a prone position and 
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steering with his feet, by means of spikes attached to the toes 
of his boots. The principal race run on the Cresta is the 
* Grand National," which takes place at the end of February. 
or beginning of March, and might be called the ** Derby " 
of tobogganing, competitors coming from Davos and other 
places to take part in this contest. 

At the side of the course there are poles carrying four 
overhead wires on ordinary porcelain insulators; the two 
upper wires are connected to a telepboue at each end to allow 
of communication between the officials in charge of the 
Starting aud finishing pointe. The two lower wires are 


. connected to the timing apparatus, which is arranged as in 


fig. 3. 
At the starting point, one oyerbead wire is connected 


through a battery of 10 cells to one terminal of tbe chrono- 


Еа. 4 —SWITCR WITH TRIGGER SET AND ATTACHED TO COTTON. 


graph, the other terminal being connected through the 
trigger switch x to the other overhead wire. The further 
ends of the overhead lines are connected at the finishing 
points to another trigger switch v. Both switches x and v 
are firmly fixed at the side of the course, and have each а 
strong cotton line attached, with one end to the trigger of the 
switch ; the line is stretched across the track about 24 in. 
from the ground, and the other end is tied to а peg driven into 
the ground on the further aide. 
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The switches x and v are nearly identical, and are repre- 
sented in fig. 4. A circular wheel of brass, a, is mounted 
on bearings, and has a notch in its periphery in which the 
pawl В is placed when the trigger is set. To the wheel is 
fixed a radial arm, c, with heavy brass bob, which falls by 
gravity when the pawl is disengaged by the cotton being 


Switch v Circuit closed. Switch x Circuit open. 
Fig. 5. 


pulled. At the lower edge of the wheel, A, a piece of 
ebonite, р, is inserted in slightly different positions in the 
two switches (fig. 5) ; also a metallic spring oontaot, E, is 
pressed against the under side of the edge of a. 

As will be seen in fig. 5, when the pawl is set in the notch 
in the two switches, the spring E in ewitch x will be pressing 
against the ebonite D and in switch v, the spring E is making 
contact with the wheel 4. Before the tobogganer starte, 
both switches are set with the pawls B in the notches of the 


Fic. 8 


one complete revolution of the hand representing 80 seconds 
and these being sub-divided into tenths. Fig. 6 is a photo- 
graph of the chronograph and trigger switch with the 
official paper on which the times are recorded. E. 

It may be mentioned that with the switch at the starting 
point, the pawl в can be arranged so that a comparatively 
hard pull is required to disengage it, but at the finishing point, 
owing to the very great speed of the toboggan, the pawl must 
be arranged so that a light pull will disengage it. or other- 
wise the cotton will break without releasing it. Fig. 7 shows 
a toboganner having just started and severed the cotton. 
Fig. 8 shows the finish of the course with the toboganner in 
the distance just passing the cotton. Fig. 9 shows a nearer 
view of the switch with the man in charge at the finish of 
the course. The telephone can be seen attached to a post 
in his rear. 


— 


RECENT DEVELOPMENT IN 
METAL CONDUITS FOR ELECTRIC LIGHT 
| INSTALLATIONS. 


By L. M. WATERHOUSE, A. M. Inst. O. E., M. I. E. E. 


RECENT years have witnessed a great development in the 
employment of iron or steel tubes or conduite for electric 


light and power wiring. Wood casing, up to а few years 
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wheel a and the cotton stretched from the trigger across the 
track at start and finishing points. The signal is given and 
the tobogganer starts from a few yards behind the cotton ; 
his toboggan striking the cotton pulls and breaks it, disen- 
gaging the pawl ; the arm, c, drops at switch x, closing the 
circuit, which allows the current, to flow through the electro- 
magnet of the chronograph, thearmature releasing the clock- 
work, which immediately starts and continues until the cotton 
attached to switch ү is pulled and broken by the toboggan at 
the finish of the course, when the arm of switch v falling 
breaks the circuit and stops the chronograph; the time is then 
noted, and the apparatus re-set for the next tobogganer. 
The chronograph bas a stop for re-setting the hand at zero, 
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ago, was almost exclusively used for electric light installa- 
tion work; but it has great drawbacks and disadvantages, 
the chief of which are—it is not fireproof, in fact, it is highly 
inflammable ; it absorbs moisture to а large extent, and in 
this condition is actually dangerous; it requires specia) 
labour at a high rate for its erection, which is necessarily 
slow, especially where neat work is demanded, and it cannot 
be said that it lends iteelf to the surmounting of obstacles 
frequently met with in wiring, such ss cornices, [ipes 
mouldings, &c. Accurate mitring of the casing and cove‘ 
is essential wherever the run deviates from a straight line 


. and the latter have to be specially screwed to preveni 


warping ; bunching of conductors is not sanctioned ; apecial 
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arrangements, never satisfactory under the best conditions, 
have to be made for wire crossings; and the whole system 
lends itself to covering bad workmanship. Taken all round 
wood casing can never be looked upon as a satisfactory 
mechanical protection for electric circuits; the one thing 
that can be said in ite favour is its economy in first cost, 
and no doubt it has acted its part in the general development, 
of electric light wiring. | 

Previous to the year 1897 iron or steel tubes were, com- 
paratively speaking, unknown in their application to this 
branch of the electrical industry, and only in a few isolated 
instances did we bear of & conduit installation, or of an 
electrical engineer who had the foreeight and the courage of 
his convictions to recommend their use, as being the most 
permanent and efficient protection for electric light wires 
and cables. 

There is, however, no longer room for doubt that steel 
conduits have to & very great extent solved the electric 
wiring question which came so much to the front a few 
years ago. The rapid development of conduit wiring in 
recenb years can undoubtedly be traced to the introduction 
in 1898 of light-gauge steel tubes and malleable iron 
fittings, known as the Simplex steel conduit system. At 
this time there was an all-round demand for something 
better, and mechanically stronger than casing; something 
that would offer efficient protection to cables, and reduce 
the high cost and time taken in erection; in fact, some- 
thing that would fill all the requirements of safe, efficient 
and permanent wiring at & cost not exceeding that of the 
wood-casing system. Such was the problem in 1898, the 
solution of which lay in acourately-rolled light enamel or 
galvanised steel tubes without a metallically-closed seam, 
munufactured to exact diameters in varying sizes, and used 
in conjuction with light malleable iron fittings, as accurately 
bored. Within a very short space of time a sufficient 
number of lights had been wired on the new system for 
costs to be ascertained, and these were found to compare 
satisfactorily ; во steel conduits forged ahead, and from that 
time the ** iron age," as far as installation work was con- 


cerned, may be said to have gradually, but; none the less 


surely, superseded the wooden age.“ 

Although light gauge steel tubes with socket; junctions are 
still responsible for the majority of lights installed at the 
present day, because, taken all round, they most nearly 
fulfil all requirements, it cannot be urged that they are 
necessarily the most efficient protection for all circuits, 
irrespective of conditions. Experience has shown that 
heavier .gauge conduits with a closed metal seam, or solid 
drawn conduits without seam, such as welded, brazed, or 
seamless, which form part of the © Simplex and other con- 
duit systems, are necessary for exposed situations, also 
where circuite are run in cement or plaster, and in cases 
where the installation i8 subjected to mechanical injury, 
steam or vapour. 

It is the aim of. the electrical profession, ably supported 
by the electrical press, to strive towards the attainment of 
the more general adoption of electricity as the universal 
illuminating agent. The essential requirements to the 
realisation of this very desirable object are :—reduction in 
cost of supply, and reduction in installation wiring costs; 
continuity of supply has not been included, as with modern 
machinery this can now be depended upon. 

In dealing with reduction in cost of supply we have 
frequently had instances of how this can be affected where 
the demand is both large and moderately continuous 
throughout the 24 hours, 1. e., with a good load factor, and 
despite the gratuitous information in the form of ingeniously 
worded comparisons of relative cost of gas versus electricity, 
now so regularly circulated by some gas companies, any 
advantage in cost is but slightly in favour of the passing 
illuminant; the other advantages, such as safety, cleanliness 
and pure atmosphere, are altogether in favour of the electric 
light. 

The reduction in cost of supply must be largely a ques- 
tion of time and conditions, but the former can be sub- 
stantially shortened by efficient and low cost wiring, and it 
is by this means that we shall in the largest measure pro- 
gress towards the end in view. 

One of our prominent engineers has remarked that no good 
purpose would be secured by reducing the cost per unit if 
wiring costs were to be kept high. We may safely go 


farther than this, and say the cost per unit can never ‘be 
satisfactory reduced until the cost of wiring has been 
reduced, for the very sufficient reagon that high cost wiring 
greatly retards the demand on which the cost per unit’ 
depends. | 

Tn advocating the use of steel conduits for low cost wiring 
one is often confronted with the question: Are steel tubes 
and fittings to be produced at the same cost as wood casing ? 
—and there is only one reply possible: They are not, and 
probably never can be, although tbe present cost of light 
gauge conduit is not greatly in excess of wood casing ; but, 
as previously pointed out, we are concerned with cost of 
installations erected, and first cost of material only forms a 
part. We have three principal factors to deal with—cables, 
conduits, or casings, and labour—end one is apt to lose 
sight of the very important part which labour plays when 
different systems are considered. It is always more or less a 
variable factor, and one which is most difficult to accurately 
estimate. Labour costs are lowest in conjunction with 
socket joint conduit systems, highest with wood casings and 
concentric systems, and come intermediate with screwed 
conduit systems. 

A wireman of ordinary intelligence will readily become 
expert in running socket joint conduit, and there is no 
special labour required in addition to the wireman. This 
system can be erected, without the work being in any way 
scamped, at a less cost than any other system, and in a con- 
siderably shorter space of time. The principal advantages 
with such an installation can be shortly enumerated as 
follows :— 

1. Efficient mechanical protection and safety from fire. 

2. Lowest cost and shortest time in erection of any 
wiring system. 

3. Ready inspection for alteration or repairs. 

4. Bunching with positive and negative conductors per- 
missible, resulting in a further saving. 

On the other side we can place the one dieadvantage—if 
it be a disadvantage in the majority of cases—which is, 
that, up to the present, such a system has not been readily 
capable of being made electrically continuous for efficient 
earthing. 

In connection with continuity and earthing, the following 
extracts from the revised edition of the wiring rules of the 
Institution of Electrical Engineers may be quoted :— 

* Rule 12.—Conductors conveying currents at pressures 
exceeding 250 volts must be completely encased in strong 
metallic sheathing or tubing efficiently connected to earth, 
and such sheathing or tubing must be continuous throngh- 
out its length.” 

The Institution have thought fit to emphasise the two 
points :—(1) For high lighting voltages metallic protection 
is absolutely necessary for the circuit wires. (2) Continuity 
and earthing is demanded for such installations. 

It follows, from the first of these, that metal conduits are 
now recognised as the most efficient protection for electric 
circuits, and from the second we gather that continuity 
and earthing are demanded for installations of over 250 
volts, although this pressure is the limiting voltage authorised 
by the Board of Trade, and we can draw the conclusion that 
they are desirable with all metal conduit systems, though 
not actually specified as a requirement for ordinary voltages, 
i.e.. under 250 volts. 

It is generally supposed that a screwed junction is the 
only satisfactory means of providing for continuity throughout 
a system of metal conduits, and unfortunately this method 
is only applicable to tubes of heavy gauge, and consequently 
of high price, as with light gauge there is a possibility of the 
opening of the seam, on account of the torsional strain pro- 
duced by screwing, also on account of the weakening of the 
wall of the tube owing to the cutting of the threads. 

A new and more satisfactory method is, however, now 
being put on the market in conjunction with light gauge 
Simplex tubes, whereby they can be used without screwing, 
but in conjunction with screwed fittings, and reliable con- 
tinuity can be obtained without any increase in the labour 
item, and with but a slight increase in cost of material, and 
with this method light gauge conduits can be guaranteed 
absolutely continuous throughout the system, and as capable 
of efficient earthing as any system of screwed tubes. 

We may safely say that at the present day almost every 
important electric light installation is erected on a metal 
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conduit system, such installations being now as mach the 
rule as where a matter of six years ago they were the 
exception. The type of conduits used depends necessarily 
upon the conditions, and to some extent upon the in- 
dividuality of the consulting engineer, and the amount of 
money which is to be allocated to the work. They may be 
provisionally summarised as follows :— 

1. For all ordinary installations, such as surface work in 
private houses, mills, factories and public buildings, and for 
work placed out to tender for which the lowest price is to 
be submitted, light gauge enamelled steel conduits withont 


a metallically-olosed seam used in conjunction with malleable. 


cast-iron fittings of the ordinary type, such as the Simplex 
steel conduit system, and other systems which under various 
names have followed in the wake of this pioneer system, 
and developed, to a great extent, along ite lines. 

2. For more important installations where the work may 
have to be concealed in cement or plaster, or where there 
are special reasons for the employment of a heavier gauge 
tubing coupled with mechanical and electrical continuity 
and earthing, but where at the same time it is necessary to 
cut. down cost as far as is consistent with the above; a 
heavy gauge rolled conduit with a brazed seam usually 
known as ** screwed-brazed," or a prepared welded tube such 
as Wireduct ог Armorduct.“ Although the cost of the 
former is higher in comparison with either of the others 
owing to its process of manufacture, screwed-Drazed con- 
duit has advantages which more than counter-balance its 
increased cost. The tube is cold-rolled, or rolled at a 
moderate temperature only, and the subsequent heat to which 
it is raised for brazing is comparatively insignificant and 
not sufficient to affect its surface. | 

With this conduit, absolute uniformity in diameter and 
thickness of wall can be secured to уусу part of an inch; 
the interior and exterior surfaces аге dead smooth, and the 
finish is equal to that of a high-class cycle tube. These 
points are all of paramount importance, both as regards the 
keeping intact of the cable insulation when drawing in, and 
in facilivating the screwing and fitting when erecting. 
Welded tubes, such aa Wireduct" and “ Armorduct," and 
rimered and rodded gas barrel, are somewhat cheaper in price, 
but owing to their process of manufacture necessitating a 
high welding temperature, it is impossible to produce the 
same surface or to guarantee their diameters to anything 
approaching the same degrees of accuracy as is obtained 
with screwed-brazed. These conduits would be used in con- 
junction with fittings of the ordinary, split or inspection 
type. | 

8. For the highest class of work where cost is not the main 
consideration, solid drawn or seamless steel conduits, and 
insulated lined conduit. By those who advocate high and 
permanent insulation on the cables themselves, and fix the 
minimum insulation resistance for conduit wiring cables at 
the 600-megohm grade, it is contended that solid drawn 
conduits used in conjunction with inspection fittings, 


junction boxes, and loop-in wiring so that all circuits are 


drawn in subsequent to the erection of the conduit, represent 
the highest possible construction, and in the writer’s opinion 
such а combination cannot be improved проп; solid drawn 
conduite will stand an internal pressure of some hundreds of 
pounds to the square inch, and in a recent Admiralty speci- 
fication, they were called for, and specified to withstand a 
pressure of 250 lbs. to the sq. in., a test that was probably 
introduced to gauge their fitness to resist mechanical injury. 
In point of cost this material has an advantage over 
insulated-lined conduit, and for similar external diameters 
it has naturally a larger cable capacity. 

Insulated conduit or steel armoured conduit has been 
evolved from the impregnated papier-maché tubes brought 
over to this country some 10 years ago. These tubes were 
found to be of little use as far as mechanical protection of 
circuits was concerned, and they were afterwards armoured 
with thin brass strip, which, however, did not improve 
matters. In their present form they are armoured with a 
welded tube, and in this form they have been used on some 
important installations. Their introduction and subsequent 
development were largely due to the persistent efforts of the 
late Mr. Fred Bathurst, who worked so assiduously and did 
so much to further conduit wiring practice in this country, 
and it is strong support and gratifying confirmation to all 
those who have assisted in the development of unlined steel 


conduits, ang are convinced of their ultimate universal 


application t& electric and power wiring, to know that Mr. 
Bathurst, who had made a life study of conduit practice, 
had for some months previous to his death severed his con- 
nection with insulated conduits, and was devoting his time 
to perfecting a system of unlined metal conduits and fittings 
which he was not destined to complete. 


THE BASTIAN MERCURY VAPOUR LAMP. 


Some months ago we referred to the progress made by Mr. О. O. 
Bastian with the mercury vapour lamp, upon which, with Mr. A. E. 
Salisbury, he has beén working for some years; and recently a 
demonstration of the lamp was given at the offices of Mesars. 
Rumney & Rumney, 39, Victoria Street, Westminster. The con- 
struction of the lamp is shown in the accompanying figure. The 
lamp a is shown in its normal “off” position. When the current is 
switched on, the series magnet g is energised, and draws up the 
core gı; this causes the lamp a, which is attached to the beam n to 
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titt, and the meroury, shown in dotted lines, is thus separated at 
the negative electrode. The short arc thus formed is subsequently 
drawn out along the whole length of the tube by the pressure of the 
mercury vapour generated within the tube. The play of the beam 
n is regulated by the screws r r. 

The light given out is of exactly the same quality as bright moon- 
light, being practically devoid of red rays. remedy this defect, 
a carbon filament lamp j can be provided in series with the vapour 
lamp, and with this combination the resistance с; is required as a 
starting resistance ; c, is automatically cut out when the mecury arc 
is sufficiently formed. The glass dome v, which encloses the com- 
bination being opalescent or ground, the two lamps are indistinguish- 
able from the exterior, and their light combines to form what is 
practically a pure white light, with which, as we have personally 
proved, coloured articles appear in their true characters. 

It will be noted that, in the Bastian lamp, both electrodes are of 
mercury ; the arc ap to be of about the same cross-section as а 
lead pencil, though this is partly due to the magnifying action of 
the glass tube, and it is normallv about 3 in. long. The device 
adopted and above described for striking the arc is exceed- 
ingly simple, in comparison with many of the methods tried by 
other inventors, and has the great merit that it is purely automatic. 
The lamp is perfectly self-regulating, being quite indifferent to wide 
variations of pressure, except as regards the intensity of the light 
emitted. The efficiency of the vapour lamp is 2:5 с.р. per watt— 
almost 10 times that of an ordinary glow lamp. Each lamp works 


at from 40 to 60 volta, and takes а current of 0°65 ampere, giving 


80 с.р. The lamps are specially suitable for the lighting of side 
streeta, being for this purpose unquestionably less costly than any 
other artificial lighting agent, except, perhaps, the arc lamp; they 
ean be mounted on the top of ordinary standards at a height of 
10 ft. from the ground. 

Although the colour of the light can be made white as explained 
above, we believe, as the result of our observations, that the un- 
modified light will be found perfectly satisfactory for street light- 
ing, besides being slightly more efficient than the combination. 
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The lamp is patented all over the world, and arrangements to 
manufacture it are being rapidly pushed forward. When it arrives 
upon the market, it may be expected to become a valuable aid to 
the supply station engineer in his battle with the gas interests. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be soritten on one side of the Fes use of fictitious names, Se., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy o 
the views which he may express. | 


“Vector” writes: — Are electric light supply undertakers 
obliged to give a supply of electricity in the case of consumers 
demanding it, when the object for which they intend to use euch 
supply is for the provision of a stand-by source of lighting, avail- 
able by means of a chsnge-over switch, throwing the consumers 
lighting on to the town mains.” | 

„There is nothing in the Electric Lighting Acts to prevent a 
consumer adopting the course suggested. fore his premises are 
connected up, be is usually requested by the undertakers to pro- 
vide particulars showing the number of lampe, or the amount of 
power which he may require. In some cases he may be required 
to guarantee payment of a certain minimum rent during the year, 
but many undertakers require no such guarantee. In any event 
there is no provision in the Electric Lighting Acts requiring a con- 
sumer to take a continuous supply. 


ч PruBPOINT " writes: —'' I was appointed some time ago to a post in 
a central station at a certain weekly salary. I had filled the post a 
week or #0, when I had a letter confirming the appointment, 
adding, bowever, that it was ' to be terminated by а month's notice 
on either side.' I thought nothing more of it at the time, and 
made no reply. Can my employers under the circumstances 
demand a month's notice from me? Central station vacancies, as а 
rule, bave to be filled as soon as possible, and an applicant is 
seriously handicapped if he has to work а month's notice before he 
can vacate the post he fille at the time." р 

e° If "Pierpoint " wished to take objection to the clause in his 
agreement, which provides for one month’s notice, he should have 
remonstrated at the time. 
is clearly competent for his employers to demand a notice of one 
month, and he, on his part, has a right to insist on receiving а 
montb’s notice. But it is to be remembered that he need not 
serve for the month; if he left suddenly without giving notice, it is 
probable that forfeiture of a month's salary would be accepted as 
compensation. It is conceived that in a contract of this kind a 
month’s notice would never be regarded by the Court as unreason- 
able. Those who are responsible for the working of a central 
station must take eteps to avoid anything which might hinder the 
continuous supply of electricity to the consumer. 


ELECTRICAL LEGISLATION IN. GERMANY. 


IT is highly probable that a large section of the German electrical 
industry, which is only now beginning to recover from the crisis of 
two or three years ago, will be seriously affected by the drastic 
proposals which are embodied in a Bill which has been prepared by 
four Prussian Ministers, and which relates to the cost of testing and 
supervising electrical installations, steam vats, lifts and other 
"dangerous contrivances.” The Bill, which only applies to 
Prussia, and, therefore, leaves out of consideration the Kingdoms of 
Saxony, Bavaria and Wurtemberg, has been launched upon the 
country to the considerable surprise of electrical engineers, while 
certain newspapers charge the ministers in question with being 
actuated by animosity towards the electrical industry in the 
elaboration of the extremely short Bill which has already passed the 
first or formal reading in the Prussian Diet, and been referred to a 
Committee for consideration. 


The Bill provides that the owners of electrical installations sball 


be placed under the obligation, in so far as the police regulations 
arrange for a testing of these installations prior to their being set in 
operation or for their permanent supervision by experts, to supply 
the labour and instruments necessary for this purpose and also bear 
the costs of the examination. The right is reserved to the respon- 
sible ministers to issue regulations for the carrying out of this law 
and particularly in regard to the settlement of а uniform tariff for 
. the collection of the costs. 

The two foregoing paragraphs practically represent the whole 
of the Bill in so far as it concerns electrical installations, which 
are to be pla:ed under the discretionary control of the police. 
It is little wonder that the question is being raised, as to what 
ooncern the police reslly have in regard to installationg, why 
the electrical industry should be embarrassed by a financial burden 
which the Bill seeks to impose, and why auch & measure, even if 
it is necessary, should not apply to the German Empire, and not 
solely to Prussia. 


In the circumstances which he states, it . 


The committee who have been entrusted with the consideration of 
the Bill is composed of fourteen members, and two sittings have 
already taken place in February and March. At the first assembly, 
a long discussion took place on the question as to whether it was 
competent for the Prussian State to deal with the subject, or, at all 
events, whether Imperial legislation was not preferable to any 
action taken by a State. The point was also brought forward as to 
whether there was any necessity for the Bill, in so far as it relates 
to electrical installations, and whether the cost of testing and 
supervision could justly be placed upon the owners. It was pointed 
out on all sides, that first of all, steps must be taken to avoid the 
imposition on worke which use electric power, of too many 
and too strict and costly police regulations, in order to prevent 
them from transferring their sphere of activity to another 
Stete. In this connection the representative of the Prussian 
Government stated that it was proposed to effect the testing 
and supervision by means of technically educated persons. 
With regard to Imperial legislation, the representative 
mentioned that an endeavour bad already been put forth in that 
direction, but the Federal Government declined to take any steps 
in the matter. For that reason, and also on account of the great 
danger of fire” in connection with electrical installations, the only 
course which could be adopted was to make a law for the country 
(Prussia), and in explanation of the danger allegation the repre- 
sentative stated that 62 per cent. of all the reoent fires bad 
originated in defective installations. As might be expected, doubts 
were expressed as to the accuracy of the latter assertion, and it was 


emphasised that with technical workmanship electrical installations 


are no more dangerous tban gas lighting. The repreeentative of the 
Government, in referring to the basis under which supervision is 
proposed to be exercised, remarked that the Government did not 
desire to impose burdens upon the electrical industry, but, on the 
contrary, wonld like to receive the views of interested circles; that 
the investigations would be based upon the regulations of the 
Association of German Electrical Engineers, and that revision 
associations, analogous to the boiler revision associations, could be 
formed if found suitable, and that the revisors would be technical 
experts and not police authorities. | 

Daring the interval of three weeks between the first and second 
sittings of the Committee, a conference took place between the 
members and representatives of the most important electrical firms 
when the latter submitted their views on the question. When the 
second sitting was opened, two motions were down for considera- 
tion. The first proposed to hinder the omnipotence of the police 
and remove the powers sought to be conferred upon them, while at 
the same time the wish was expressed in favour of the initiation of 
imperial legislation iu regard to revisions of electrical installations. 
The second resolution referred to the method of supervision, and 
suggested the desirability of the safety regulations of the Associa- 


. tion of German Electrical Engineers being utilised as the basis of 


supervision. 

While the first motion was under consideration, the question was 
once more raised as to whether electrical installations really require 
supervision, the return to this point being due to the conference 
which took plaoe with representatives of the electrical industry. 
After an exbaustive debate, the question of necessity of supervision 
was decided in the affirmative, and a subsequent proposal to 
eliminate electrical installations entirely from the Bill was rejected. 
Tbe Committee made no further progress, and the proceedings were 
adjourned. 


PARLIAMENTARY. 


NawCOASTLE-ON-TvNE TRAMWAYB. 


Он March 23га, further evidence in support of this Bill was called, 
and some discussion took place on the question of a clause, which 
the Committee desired to see, providing that tbe Corporation 
should supply electricity for tramway purposes only. 

Mr. FREEMAN, К.С. (for the promoters) said that the following 
words bad been added, Provided that the Corporation shall not 
. - « . supply electrical energy to any otber person." 

The Hon. J. D. FirzcEBALD (for the supply company) said that 
that did not go far enough. He wanted а clause to confine the 
Corporation to the City of Newcastle. 

The case for the supply company was then opened by the calling 
of Mr. MzEz, the engineer to the company. He showed that the 
company were supplying current at very cheap rates, and unless 
they retained their customers they would not be able to carry out 
their statutory obligations. 

Mr. Raven, one of tbe chief engineers to the North-Eastern 
Railway Oo., and Mr. FERRANTI also gave evidence on behalf of 
the company. 

Mr. BALTOOUR Browne then addressed the Committee. He con- 
tended that the Corporation ought not to be allowed to construct 
the tramways outside the city boundary; butif those lines were 
sanctioned, he asked that the Corporation should be compelled to 
take the power for them from the supply company. In explanation 
of the matter of the clause, he said that the company wished to 
have that clause struck out, and а clause inserted in its place con- 
fining the production and distribution of electricity by the 
Corporation to tramways within the city. 

The opposition of the North-Eastern Railway Co. was then con- 
sidered, and at the conclusion of Mr. Moon's address on behalf of 
that company, 

The Hon. J. D. FITZGERALD opened the case for the Northumber- 
land County Council. He said that certain of the tramways ought 
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not to be constructed unless road widenings were carried out. 
Evidence was called, and the Committee adjourned. 

On March 24th, after hearing further evidence, the CHAIRMAN 
announced that the Committee had decided to strike out of the Bill 
that part dealing with the Scotswood Bridge. 

Mr. Freeman then addressed the Committee on the petition of 
the Northumberland County Council, dealing with the various 


widenings which that Council considered would be necessary if the. 


tramways were sanctioned. At the conclusion of counsel's address, 
the Committee consulted in private. | 

On the re-opening of the room, the CHAIBMAN announced that the 
Committee would sanction tramway No. 1, but would strike out 
tramways Nos. 10 and 11. The supply of electricity for No. 1 they 
left with the Corporation. Tramways Nos. 2, 3 and 34 were also 
struck out. They added a proviso that the Corporation should not 
supply electricity to any other person. Other partsof the Bill, relating 
to certain street improvements were then considered, and the Com- 
mittee found the preamble proved. 


MARYLEBONE ELBOTRIC LIGHTING. 


On Wednesday, March 23rd, at the commencement of the day’s pro- 
ceedings, Mr. FiTzaEBALD explained what the County Council had 
done on the previous day. The Council had adopted the report of 
the Finance Committee, and had agreed to that Oommittee’s re- 
commendation to tbe effect tbat, subjoct to certain amendmente 
satisfactory to the Council being made in the Bill, the Council 
should include in its money Bill of 1904 the sum of £1,365,000, pro- 
viding that the present Bill became law, and the Borough Council 
were empowered to borrow that sum. 

Mr. Овввмнлм, the chairman of the Electric Lighting Com- 
mittee of the Borough Council, was cross-examined by Mr. EnskINE 
Por.Lock, K. C., on behalf of the Gas Light and Coke Co.,tand was 
questioned as to the clause relating to the leasing of the undertak- 
ing toa private company, if uch course were found desirable. Mr. 
Pollock suggested that the clause was а very wide one. Witness 
said that it was considered by hie Council that they should have 
power to lease the undertaking to the Metropolitan Supply Co. if 
they considered it desirable and advantageous. Counsel thought 
that there was a poseibility of an arbitration at the end of the 
lease in respect of machinery erected by the leasing company. 

At this juncture Mr. Freeman, K. C., said that an arrangement 
had just been come to between the Borough Council and the London 
County Council, by which the latter had agreed to make provision 
in its money Bill which would shortly come before Parliament to 
enable the Council to lend the Borough Oouncil the sum of 
£1,365,000, if the Bill was passed; and in order that the money 
should be advanced temporarily, they had made an agreement to 
ask for power to raise London County Bille to an amount not 
exceeding £1,500,000. The County Council were also prepared to 
advance the sum of £100,000, which it was understood was the 
estimate for the works which would be necessary during the current 

ear. 

A question was asked as to the agreement with the Metropolitan 
Co., and Mr. FirzzoEgBALD explained that the agreement was that 
if the Borough Council required more current than they could 
generate themselves they should obtain it from the Metropolitan 
Co. That did not prevent the Borough Oouncil from making 
arrangements with a contractor for the carrying on of the works 
belonging to the Borough Council. 

A member of the Committee suggested that if the working of the 
station and plant were let to a contractor, it would not be the 
Borough Council who were supplying the current. 

Mr. FrrzaxBALD considered that it would. The contractor would 
merely be the agent of the Council, and the works would remain 
the property of the Council. The idea of having a contract was to 
protect the ratepayers from loss for a period of 10 years, if 
necessary. It was a mere afterthought. The Council desired to 
construct and work its own works. There was nothing unusual in 
a local authority, said counsel in answer to the Chairman, having 
power to make а contract for the working of their undertaking by 
а contractor. ; 

Mr. ABTHUB WRIGRT,consulting electrical engineer to the Borough 
Council was then called, and described the system of supply 
now in use in Marylebone. The system proposed to be adopted 
was continuous current at low pressure, the voltage being 480. "The 
longest feeder would be only 12 miles in length. It would be 
impossible for the Metropolitan Co. to supply current so cheaply 
as the borough would be able to. The Councii would be able to 
generate at 22d. per unit, whereas the company offered to supply 
at 2°65d. delivered in bulk. Inasmuch as the current had to be 
transformed, the cost to the borough would probably be 3:65d. 

Mr. BALFOUR Browns (for the Metropolitan Co.) objected to the 
comparisons, as he could not cross-examine on them. · 

Continuing, Mr. WRIOEHT said that the estimate for the land for 
the generating station was £35,000, the cost of clearing it being put 
at £63,160. The plant would cost £190,000, and the mains and the 
conversion of the present system would mean an outlay of £171,840. 

Mr. A. B. Hors, consulting electrical engineer to the Liverpool 
Corporation, was also called, and gave evidence in support of the 
Bill. 

Mr. Batrous Browns then briefly addressed the Committee 
on behalf of the Metropolitan Co. He said that the B^rough 
Council had applied and got power to buy out his company, 
and now they were proposing to go back on their agreement and 
bring in some other company in the place of the Metropolitan Co. 
The charges wbich had been made that the company's supply had 
continually broken down were not correct. The Committee 
adjourned. 


On March 24th Mr. Ноновлтов Lrovp», K. O., addressed the Com- 
mittee in reply for the promoters. He said that the promoters had 
no wish to depart from their agreement with the Metropolitan 
Supply Co. to take all the current they wanted in excess of that 
generated by themselves. Ali they wished to do was to have 
power to lease the undertaking to a company, any company, if they 
considered that such a course was in the intereste of the ratepayers. 
That could not in any way interfere with the Metropolitan Electric 
Supply Co. In order to make the matter clear, they would agree 
to insert the following addition to the clause relating to the matter: 
And in the event of the Council entering into any agreement with 
any working company under the next succeeding section, such agree- 
ment with the company shall be binding upon the working company 
as if that company had been a party thereto.” 

A member of the Committee asked if there had been any pre- 
cedent for such an arrangement with a second company. 

Mr. Lroxp did not know of any instance; there had never been 
similar circumstances. In answer to a further question, he said that 
there was no prohibition in the Bill to placing the generating station 
of the company outside the borough, but there was a provision for 
the acquisition of land within the borough for that p 

At this point the CHAIBMAN said that he would like to have the 
opinion of Mr. Boyce, of the Local Government Board. 

Mr. Boron was then called, and gave the Committee information 
on certain points. 

Mr. A. WRIGHT, the electrical engineer to the Borough Council, 
having given evidence with regard to the possible profit and loss 
during the first few years of working, the Committee consulted for 
sorae time in private. On the room being reopened, the CHAIRMAN 
said tbat the preamble to the Bill had been found proved. They would 
not add the clause with regard to the agreement with a company, 
and bad decided that the period for the repayment of the loan 
should be 35 years. 

Clauses were then adjusted. 


New Group.—A Select Committee of the House of Commons, 
oonsisting of Mr. Cawley (chairman), Col. Denny, Dr. Hutchinson, 
and Mr. Remnant, has been appointed to consider the following 
Bills: — East London and Lower Thames Electric Power; Lincoln- 
shire and Yorkshire Electric Power; Cheehire Electricity and 
Power Gas; North-Western Electricity and Power Gas; Clyde 
Navigation (Works). 


LEGAL. 


t 


Рклввом FIRE ALARM SywDiCATE, Lrp., v. PEARBSON. 


Он March 24th this case was in the list for hearing before Mr. 
Justice Ohannell. Before the case was called on counsgl asked that 
it might stand over till after the Easter Vacation, as negotiations 
were pending for a settlement, but it was necessary to get the 
sanction of the board of directors to the settlement, the dispute 
being one between the chairman of the company and the board. 
The application was acceded to. 


Sutton & Co., Lip. 


On 25th ult. Mr. Justice Byrne, in the Ohancery Division, had 
before him a debenture-holder's action against Sutton & Co., Ltd., 
electrical engineers, on а motion by the plaintiffs for а receiver and 
manager. Counsel, in support of the motion, said a petition for 
winding up the company would be in next week's list; it was а 
case of jeopardy. His Lordship made the usual order in a debenture- 
holder's action. 


SOULLION v. R. Apprs & Sons CorLiERIES, LTD. 


Ix thie case plaintiff claimed £500 for damages for the death of his 
son in the defendants’ Sbawhead Pit at Coatbridge, through electric 
shock on September 11th last. It was believed that the cause of 
the accident was that the power cables and the eignaliing wires came 
into contact with the shaft, and thatthe latter became charged at high 
voltage, causing the death of Scullion and another (Bell), who were 
believed to have touched the signalling wires. The case came before 
the Glasgow Court of Sessions last week and plaintiff was awarded 
£100 damages. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Railway Electrification. 


As one who was interested in the recent discussion at the 
I. E. E. on Mr. Bennett’s paper, I should feel obliged if you 
could spare me a few lines for some comments thereon. 

I was somewhat surprised at the manner in which this 
paper was received. It had, in the first place, been accepted 
by the Institution as à suitable paper, and possibly some of 
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the Opunoil could have defended it in principle, even though 
they were fully aware of the crudeness of many of the details 
submitted by the author. 

Admitting that the paper as a whole could not be taken 
seriously, although perfectly legitimate as a problem, it 
is questionable whether the criticism (or perhaps 
ridicule would be more correct) offered was not equall 
faulty. Mr. Sayers (and, I believe, many others) absolately 
condemn “ average areas" and the attempt to take the fat 
area with the lean, presumably because the latter are not 
considered capable of economic electrification; later on 
* rotary transformer sub-station " catches his eye, and leads 
him to suggest “some simpler system” as the probable 
means of electrification. Perhaps his imagination might 
have led him a little further, to the use of accumulator 
traction for the “lean” routes, the latter system having 
a promising field in this class of work. 

Mr. Jacomb-Hood appears to argue that, because the 
S. W. Railway require a maximum of 20,000 kw. on a busy 
day on their principal (80-mile) route, and because Mr. 
Langdon estimated 10,000 kw. for a 50-mile main line 
section of ‘the Midland Railway, therefore Mr. Bennett’s 
“ average" estimate of 10,000 xw. for 285 miles (“ fat 
with the lean," be it remembered) is worthless. 

I wonder how much consideration Mr. Hood gave to the 
“ leaner” routes in arriving at this conclusion. This 
speaker further thinks that electrification involves “ more 
trains, higher speeds, and therefore more power," but this 
does not necessarily imply a greater maximum power—and, 
in any event, the problem of economical loading of the power 
plant would have to be faced, exactly ав the problem of 


. economically loading freight trains is being faced at the : 


present time. 

Mr. Morrison suggested that, with all the necessary stops, it 
would be impossible to improve the speed above what it is now. 
Mr. Bennett reckons on improving the average speed, and 
by simply substituting electrical for steam traction on present 
roads, he would, owing to improved acceleration and with- 
out increasing the maximum speed or eliminating any neces- 
sary stops, obtain an increased average speed. 

Because the Paper is faulty in many respects, there appears 
to be no reason why the members of the Institution should 
make it an occasion for “ playing to the gallery." 


* Loco. 
March 22nd, 1904. 


Municipal Appointments. 


Not many weeks ago a corporation, situated not very far 
from Manchester, advertised in а well-known Manchester paper 
for а * General manager of their Corporation tramways.” The 
advertisement read that the successful applicant must have 
had experience in such matters. The salary offered was £300 
per annum. They appointed the “ clerk " of the committee, 
and in appointing him they beat" down the advertised 
salary of £800 to £250. The appointment was made in 
February. It seems from inquiries and information 
obtained from a reliable source, that this job was kept open 
for him since last Christmas. 

Fair Play. 


[NAMES WANTED.—A correspondent asks the name of 
makers or suppliers of the “ Victor" fuse. Another corre- 
spondent wante to get into touch with the makers of the 
% Perrett electric clocks.—Eps. E. R.] 


REVIEWS. 


Governors and Governing Mechanism. By H. R. HALL. 
Manchester: The Technical Publishing Co. 1903. 


This little book is one that the draughtsman engaged on 
governors may use with advantage, and the engineer may 
read who has trouble with governors. 

Considering the importance of the governors of steam 
engines, it is surprising how little is known of them, and bow 
many false ideas are prevalent concerning them. We have 
seen engineers puzzled out of all patience by the hunting of 
governors, and unable to realise the cause for this, or suggest 
a remedy. с 

In this book a large variety of governors will be found 


described, with explanation of heights and powers and other 


details and properties. In Chapter V. the qualifications of 
governors are stated briefly as power, sensitiveness, regularity, 
steadiness, lightness. These several qualifications are then 
separately dealt with. The sort of governor to be employed 
on any engine must obviously depend on the work to be done. 
For example, a governor may merely be called on to vary the 
position of a tripping point, or it may require to shift a 
working eccentric. The power required in these two extreme 
cases is very different indeed. In this book examples of this 
sort are well studied. Relay governors of the Knowles type 
are also dealt with. By means of a relay governor an engine 
may always be brought back to a fixed definite speed, the 
main governor, of course, being also brought back to 
normal height. These effects are best obtained by varying 
the length of the governor rod. The same effect, of course, 
could be got by employing the supplementary governor to 
vary the spring loading of the main governor, bat it is much 
simpler to vary the length of the rod. 

The Knowles governor is much nsed in cotton mills, where 
it is essential to securé regular yarn, and this is best secured 
by regular turning. | 


Hardening, Tempering, Annealing and Forging of Steel. By 
Jos. V. WoopwonTH. Westminster: Archibald Con- 
stable & Co. 1903. i 


IJ be treatment of tool steel nnder the title of this volume 
is a subject, as the author says, on which there is little 
knowledge. Indeed, steel treatment has been purely a 
matter of experience, unaided by other than a sort of verbal 
tradition. The author, however, does not profess to teach 
the treatment of steel without the aid of experience on the 
part of the taught, but he does about all that is possible to 
be done, and many of his practical hints are such as can be 
followed by the tyro with benefit and economy. 

Thus, he gives such information as the angle at which a 
half-round reamer may be dipped so as to keep it straight 
by modifying the contraction of the two sides to suit the 
form. The making of milling tools involves far more 
labour than material cost, and yet all the labour must 
be expended before the tools can be hardened, and failure 
at the last means waste of all the labour cost. The 
author is very fullin this part of his book, and he might 
have added the word grinding to his title, for he covers 
this branch of tool manufacture very fully, illustrating the 
grinding operation very freely in Chapter XII., together 
with sections of emery wheels, and notes on their treatment 
and qualities. | 

Heating and annealing furnaces are described and 
illustrated. Tempering solutions are given, and there are 
special directions for the hardening and tempering of various 
articles such as swords, dies, mill picks, thin articles, 
springs, and rock drills, which are best tempered in crude 
petroleum. 

Every shopman ought to have this book. He may not 
agree with all that it contains; indeed, he probably will not, 
for practical shopmen differ much in their opinions on steel, 
which is, perhaps, all the more reason that all should see во 
good а book, so as to find out at least what the other man 
thinks, and how he treats this * truly wondrous metal.” 


The Sleam Turbine. By R. M. NEitsoN, Second Edition. 
London: Longmans, Green & Co. 1908. 


The issue of а second edition of this work in little over 
a year probably indicates the interest that is felt in the 
steam turbine to-day. 

The turbine is the oldest form of steam engine, and as 
regards its modern shape it differs but little from forms 
of some years ago. These facts indicate that success has 
been very much a matter of constructive possibilities and 
materials. 

If we were to judge from the development of the turbine, 
we should conclude that the present state of this motor 
showed a near approach to а fixed type. This opinion is 
not generally, or, at any rate, universally, held. Perhaps the 
chief advantage of the turbine is its comparative freedom 
from cylinder condensation troubles, Next is its freedom 
from external friction. These two virtues: alone should 


. by wet methods. 
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suffice nearly to halve the steam consumption of a turbine 
as compared with that of the reciprocatihg engine; the more 
во as both these virtues enable the further advantage of 
greater ratios of expansion to be secured. Yet, despite all 
this, the turbine comes out at most a difficult firet. Where 
have the advantages gone to? One engineer says they have 
all been given away by internal leakage, to prevent which 
ought to be the object of future workers. 

The author traces the development of turbines, and gives а 
large number of examples from practice, aa well as a long list 
of patents and descriptions of a number of the more pro- 
minent. 

We need not refer to the mechanical advantages of the 
turbine, which are eufficiently obvious in respect of vibra- 
tion. They are duly referred to, as also is the question of 
the loss of Economy: when non- condensing, and the benefit of 
superheat, 

Tables of sizes of combined turbo-generators are given 
for the de Laval turbine. 

Generally the present state of turbine knowledge is 
brought to date, a fresh chapter being added on the Curtis 
aud other turbines, and another on the saving of space due 
to high speeds. 

Expansion curves have been drawn by measuring the 
pressure at each ring of buckets, 


Marine engineers will be interested in the chapter on 


marine propulsion. The peculiar arrangement and large 
number of propellers exhibit a curious change from ordinary 
practice. For warships this at present necessitates a sub- 
sidiary turbine for cruising purposes, a disadvantage not yet 
overcome, \ 


Hoisting Machinery. Ву Jas. HORNER. London : Crosby 
Lockwood & Co. 1903. 

Cranes and other lifting tackle have become of greater 
importance year by year as the waste of time from lack of 
such appliances has been more fully appreciated. There is a 
good deal of sound yeneralisation in the book, but not 
sufficient fcr actual working dimensioned practice. Thus 
on the matter of chains no rules веет to be given for strength, 
and only a tabular statement showing loads at 5 tons per 
inch (of cross-section of iron), which gives loads somewhat 
excessive, 

The author refers to his treatment of the subject as the 
purely shop method. The fault of this method seems to be 
that the shopman who knows cranes is familiar with the 
method himself, and the man who goes to this book for 
help, finds in it only such knowledge as shop experience 
would enable him to utilise. The information is, in fact, 
in much the same shape as though it were being given 
in conversation, and it will be chiefly valuable in our opinion 
to the draughtsman of experience who may upproach the 
design of cranes as a fresh subject, and may use the book 
as a source of some little guiding information on what has 
been done in the way of constructive methods and 
materials. 


Practical Electro-Chemistry. By BERTRAM BLouNt. London: 
Archibald Constable & Co., Ltd. 15s. net. 


This is а second edition, the first being published in 1902. 
It contains 868 pages, and is divided into eight sections. 
The first section gives a lucid and concise account of the 
general principles of electrolysis and electric furnace reactions, 
introducing absolutely no theoretical explanations beyond 
those essential to a clear understanding of the subject. 

The second deals with the winning and refining of metals 
Gold, silver, nickel, cobalt, tin and anti- 
mony are exhaustively dealt with, but space necessitates the 
electro-metallurgy of copper being but slightly touched, and 
whereas some of the earlier work upon the extraction of zinc 
is described, the later and most promising principles are 
entirely ignored. These might have been discussed under 
Section III., wherein aluminium, magnesium and sodium 
are ably dealt with, whose reduction comes under the 
electrolysis of fused salts. 

The chapter on the producta of the electric furnace, in- 
cluding carbidce, borides and silicides, is, perhaps, the most 


сари account of these reactions to be found in апу 
ok 

The fifth section on electro-plating, electrotyping, &c., 
would seem almost out of place in this work, not because it 
does not come under the head of “ Practical Electro- 
Chemistry," for it is one of ita most important branches, but 
because each department can only be so briefly treated in 
order to bring it within the scope of the work that many of the 
intricate details essential to the practical plater or the 
student have to be left out, and, consequently, a much more 
full account of these processes i8 to be found elsewhere. 

Not во, however, with the sixth and seventh sections, 
which deal respectively with electrolytic “ Alkali, Chlorine 
and their Products," and the * Electrolytic Manufacture of 
Organic Compounds and Fine Chemivals.” We believe that 
no other book treats of these two suL,..ts more concisely or 


more completely, the present position of electrolysis in the 


manufacture of caustic, bleaching powder and bleaching 
liquors, and of hypochlorites, chlorates and perchlorates 
being specially worthy of note. 

The last section, dealing with water power and the carbon 
cell, is of great interest, but the latter, perhaps, is of more 
theoretical than practical importance. 

The book is well printed and bound, and commends itself 
thoroughly to all students of electro- chemistry and electro- 
metallurgy. ` 


Electrical Engineering. Ву E. ROSEN BERG. Translated 
by W. W. HaLDANE GEE and CARL KINZBRUNNER. 
London: Harper Brothers. 68. 


This book is written for “ persons employed in the 
mechanical and electrical engineering trades, and elementary 
students of electrical engineering.” It had its origin in a 
number of lectures delivered about two years ago to the 
workmen and staff of the Vienna Schuckert Works, by the 
author, who at the time was chief of the testing department. 
It need hardly be said, therefore, that the book is essen- 
tially a practical one. 

It covers a wide area, comprising the description of the 
fundamental phenomena of the electric current, dynamos, 
motors, arc lamps, measuring instruments, &c. The author 
has taken special pains to make his explanations simple and 
easy to follow. 

The translators have made certain essential modifications 
to render the work suitable for English readers, and illustra- 


tions of English machines and apparatus have been sub- 


stituted for the original German ones. 

In discussing magnets and magnetic lines of force 
(Chapter II.) the author gives the somewhat old-fashioned 
rule of Ampére for remembering the polarity, viz. : If we 
imagine a man swimming in the wire wilh the electric 
current, and so as always to /ace the needle, then the Vor 
pole will be deflected to the left hand of the swimmer." 
There are too many things to remember in this rule. 
Quite recently a lecturer who thought he knew his Ampere's 
rule as well as his А B C, went across to a colleague's 
room just before lecturing, and asked: Does the north 
pole deflect to the right or the left in Ampére's rule, 
and must you swim on your back, or how?” As neither 
of them could remember, the studenta were given. the 
corkscrew rule, which is much easier to remember. If the 
current flows right cr left-handedly, corresponding with the 
rotation given to the corkscrew, the north-seeking pole is 
propelled in the same direction as the travel of the screw. 
That is to say, a right-handed motion sends the north- 
seeking pole forward, and vire versá. 

In this chapter, too, magnetic measuring instruments are 
described and illustrated, the moving-coil type being shown 
and clearly explained. 

In the dynamo section, а large number of modern 
machines are illustrated, and the principles explained 
in a way that any practical man who understands simple 
arithmetic could follow. 

The various forms of windings are dealt with, and former- 
wound armatures in course of construction are illustrated ; ag 
are also different types of brush holders, both for copper gauze 
and for carbon brushes. 

A large number of useful diagrams of motor and starting 
switch connections are given, some of which are intended to 
show wrong methods of connecting up. 
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In one the shunt winding is short-circuited on itself, 


owing to the crossing of the connections ; in another, the . 


shunt is connected directly across the armature, so that it 
does not get the full voltage till all the starting resistance i8 
cut out. This mistake is often made. A frequent mistake 
nol shown in the book is to connect the armature in series 
with theshunt. The motor gets its field before the armature 
starts, after which it gradually weakens as the armature 
speeds up, until the motor races at an excessive speed in a 
very weak field. Serious accidents due to the bursting of 
pulleys have resulted from this fault. 

Chapter XI., on Polyphase Currents, is the best popular 
description of alternating current phenomena we have geen. 
It is difficult to deal with the subject without the aid of 
mathematical formule, but the author has succeeded 
admirably. 

One extract will serve to show the homely illustrations 
employed. In explaining why a rotating field is produced 
by two alternating currents having a phase difference of 90°, 
the author takes a stone suspended by a piece of string. 
* If we push such a pendulum from its position of rest, 
then it will swing to and fro—a complete movement 
from, say, the left to the right and back to the left is 
called a period. If, from its position of rest, we push the 
stone from us, it will then take up a swinging motion from 
front to back, which differs from the first vibration in direc- 
tion only, but not in its kind of motion. If, now, we push 
the pendulum, firstly, from its position of rest towards the 
right ; and, secondly, after a quarter period—that is, after 
it has made half an oscillation, being, therefore, in its extreme 
position to the right—we push it forward, we shall observe 
that it takes up а rotating motion. It swings no longer in a 
single plane but in a circle." The author shows that if the 
second impulse had been given at the lowest point of the 
swing instead of at the top—a phase difference of 180° 
inetead of 90°, we should not get a rotating motion but 
merely а swing in a direction between the direction 
of the two impulses. From this analogy it is an easy step to 
two alternating currents acting in different phases. 

Synchronising, reversing polyphase motors and other 
practical points are touched upon. The book is a very 
comprehensive one, and is remarkably cheap. 


Liquid Fuel and 118 Combustion. By WII IAM Н. BOOTH, 
M. Am. Soc. C. E. London: Archibald Constable & Co. 
1903. 248. net. 


This ponderous volume (it weighs 4 pounds avoirdupois) 
may certainly be regarded by Mr. Booth and his publishers as 
a Magnum opus, on the subject with which it deals. It 
is, indeed, questionable whether the work would not have 
been more useful to engineers and others interested in the 
application of oil as a fuel, if it had been of half the bulk, 
and published at one half tbe price. Mr. Booth, in his 
desire to omit nothing bearing on the subject, has ineluded 
a large amount of matter, ie., on furnace materials, water, 
water purification, thermal units, &c., that relates to the utili- 
sation of solid and gaseous fuele, and to their consumption for 
steam raising purposes. With two added chapters dealing 
with the production and characteristics of these two classes 
of fuels, the book might, in fact, have served as a standard 
work оп “ Fuel and its Combustion,“ and have been re-named 
accordingly. 

However, of the two mistakes which the author of a work 
upon a technical subject may make, that of including too 
much is certainly less serious than that of including too 
little; and if Mr. Booth has fallen into error, it is upon the 
right side. 

The book is divided into four sections :—Part I., com- 
posed of 13 chapters dealing with Theory and Principles ; 
Part II., 19 chaptera, with Practice; and Parts III. and IV., 
which are made up of appendices, chiefly reports upon the use 
of oil fuel on naval vessels and upon its storage, and 
tables of physical and chemical data. 

Within the limits of this short review, it is, of course, 
impossible to do more than refer briefly to a few points of 
exceptional interest to engineers and chemists. ; 

Seven of the chapters in Sect. I. are of interest to steam 
users generally, eince they deal with refractory materials, 
water, tlie principles of combustion, and smoke prevention. 


On the subject of firebricks, Mr. Booth is of opinion 
that many failures of furnace linings are due to bad setting 
or design, and not to defects in the brick itself. The 
intense localised heat obtained when using liquid fuel, of 
course, necessitates combustion chambers lined with fire- 
bricks or other refractory materiale, and the author gives 
useful information as to the methods which may be adopted 
for minimising the melting away of the bricks, under these 
conditions. Siloxicon, the new electric furnace product, is 
referred to as likely to prove useful for the linings of oil- 
fuel furnaces, but no details of actual trials with this new 
material are given. 

In Chapters IX. and X., Mr. Booth discusses water and its 
purification, and it is satisfactory to note that he supports the 
use of water softeners, but condemns “ boiler compounds.” 
In his own words, © these nostrums should, ав a general rule, 
be carefully avoided." 

Chapters XII. and XIII. deal with the Calorific Power of 
Fuel and with the Principles of Fuel Combustion, and in 
these chapters the author advances theories which are not yet 
generally accepted by chemists or engineers. Mr. Booth 
ascribes the difficulty of burning bituminous fuel without 
smoke, to the presence of the oxygen, hydrogen and carbon 
in е “ solid“ state in such fuel. A very large amount of 
heat, he asserts, is necessary to convert these elements into 
tbe gaseous state, and to produce the volatile hydro-carbon 
gases, which are the chief characteristic of this fuel when 
burnt. Scientific support for this view is obtained from Ше 
fact that there is a marked discrepancy between the thermal 
units obtained when 1 lb. of carbon in the solid state is 
burned to yield CO or CO,, the heat per unit of carbon 
being much greater for the combination with the second 
atom of oxygen, when the carbon is all in the gaseous state. 
This theory was published and commented upon in our 
columns on August 30th, .1901. Mr. Booth's other 
heterodox opinion relates to the selective affinity of the 
hydrogen contained in the hydro-carbons for oxygen, at the 
temperature of the furnace, and to the production of soot 
from this cause, when hydro-carbons are burnt with 
a deficient air supply. With regard to the presence 
of hydrogen and oxygen in fuel in the “solid” 
form, the theory of Mr. Booth is not yet fully 
proved, and some of the calculations based upon it, 
and given on pp. 100 and 101 of his work, would almost 
seem to disprove it. Thus with regard to soft Newcastle 
coal, he estimates that nearly one half of the heat generated 
by the fixed carbon is required to volatilise the remaining 
constituents of the fuel, and that a furnace temperature of 
only 849° F. is obtained. But the bydrocarbons and their 
constituents do not ** return" to the solid or liquid state, 
and their latent heat of vaporisation is therefore wholly lost. 
Farther, with bituminous fuels, imperfect combustion of the 
volatile matters often occurs, and there are losses due to 
radiation, and heat wasted in the chimney gases, The high 
furnace temperature and the high evaporative efficiencies that 
can be obtained with these fuels are therefore surprising, and 
do not support Mr. Booth’s theory regarding the presence of 
solid oxygen and hydrogen in this class of fuel. Without 
going so far as to assert that the theory is wholly wrong, we 
may therefore safely argne that more facts are required in 
support of it than have yet been published. As regards the 
selective affinity of hydrogen for oxygen in presence of heat«d 
carbon, the formation of producer gas is in conflict with the 
new theory, and it will be necessary to show that the 
hydrogen of hydrocarbons at a high temperature behaves 
otherwise than the hydrogen of steam in presence of incan- 
descent carbon, before it can be generally accepted. 

The second section of Mr. Booth's work, namely, that 
dealing with the practical applications of oil-fuel to heating 
and steam raising purposes, is that which will probably be 
found most useful by practical engineers. In the various 
chapters comprising this portion of the book, fully illustrated 
descriptions are given of the various methods and systems 
of burning oil-fuel, and of the precautions that are 
necessary in order to obtain the best possible results. This 
section also contains chapters on Fiue Gas Analysis and 
Calorimetry, which may prove useful to the engineer ; for some 
of the troubles from which boiler engineers have suffered in 
the past, have been due to ignorance of, or non-attention to, 
the scientific side of the combustion problem. However, 
we do not recommend-engincers to attempt all their own 
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testing of fuel and flae gases, with the equipment provided 
by a perusal of Chapters XXVI. and XXVIII. of Mr. 
Booth's book. These chapters are doubtless only intended 
by the author as guides to the subjects dealt with, and this 
testing work should be put into the hands of a properly 
qualified chemist. .. 

The Appendices and Tables, which form quite one-fourth 
of this pondetous volume, contain an immense amount of 
information, and cannot fail to be of value to all engaged in 
the study of fuel and its combustion, whether liquid, solid 
or gaseous. The book is provided with a good index, and is 
printed and produced in the style for which Messrs. Con- 
stable are noted. 

In bringing this review to a close, we must compliment 
the author on the industry that has gathered together such a 
mass of valuable matter bearing on the subject of fuel com- 
bustion. Whether it would not have been wiser to have 
enlarged the ecope of the book by altering the title, as already 
suggested, to ** Fuel and its Combustion,” or to have restricted 
it more severely than has been the case to * Liquid Fuel,” is 
a question for author and publisher, rather than for the 
general public. БЕ | 

The engineer interested іп “ Liquid Fuel” will certainly 
find information of immense value to him in this volume ; 
and if it is embedded in а large amount of matter that he 
may deem superfluons, tbe author's thoughtfulness in pro- 
viding а good index will at least lighten his labours, and 
enable him to find the information he desires, with a 
minimum expenditure of time and energy in the search. 

We have noted only one serious misprint, namely, on 
p. 260, where a/ozizing is clearly a printer's error; but in 
the new edition, when called for, Goutal on p. 94 should be 
corrected to Goutel. and the figures for the combustion of 
methane in Table XX XVIII. should be revised. 


THE LOCALISATION OF BREAKS IN SUB- 
MARINE CABLES. 


[COMMUNICATED. | 


Tur following remarks have reference to the very interesting 
note by Mr. A. Davidson which, under the above heading, 
appeared in the ELectTRIcaL Review of January 8th, 1904. 
It is, however, unfortunate, that the author when drawing a 
comparison between the several methods of fault localisation 
did not specify the exact conditions under which his testa 
were taken, and it is with the object of obtaining informa- 
tion on these essential points— which the present writer 
considers to be of especial value to submarine cable electricians 
—that this article is written. Before one can rightly 
appreciate the merits of Mr. Davidson's article, or accept 
the accuracy of his deductions, it becomes necessary to have 
the following clearly stated, viz. :— 

1. Were all the tests taken to false or scale zero? 

2. Required the current strengths employed in the ratios, 
4: 2: 1 and 2:1. | 

3. In the Schaefer test was the E.C. correction taken 
before and after the application of the testing battery,or was 
it taken at all ? 

It i8 of importance that these queries should be answered, 
for the simple reason that in the teste enunciated by 
Kennelly, Schaefer, Rymer-Jones, and Cann, certain rules 
to be followed were clearly stated, t.e., the best conditions 
under which the tests should be executed, having regard to 
the current strengths through the fault when using the 
different ratios, &c., and a brief résume of these tests will 
not be out of place if only to show the divers conditions 
obtainitig under which the above authors recommend they 
should be taken in order to obtuin the most accurate resulta. 

To put the matter briefly, Kennelly, as is well known, is 
the author of two break tests; the first published in 1887, is 
taken to false zero, and is limited to a maximum current of 
25 m. a., and the second to scule zero, and is ло! limited to 


25 m.a. 


In the Schaefer, Rymer-Jones, and Cann methods, the 
bridge balances are always made to scale zero and never to 
false zero. 

Kennelly s Test fo Scale Zero, not limited to 25 m.a. 
(three-current test).— Three bridge measurements are taken 


with three ratios of C s to line. In the original paper three 
different ratios were given, viz, 1: 4:9, 1: 2°25 : 16, 
and 1: 4: 16. The author recommends the use of ratio 
1:4: 16 as being favourable to give more correct results. 

Schaefer's Test to Scale Zero.—Dual test with Е.С. cor- 
rection.—Best conditions. Avoid very feeble currents, not 
less than 2 to 3 m. a. per sq. centimetre. Also use as large 
currents as the bridge, size of exposure and intervening 
cable will allow. Make ratio of currents no/ less than 1 : 2 
and no! greater than 1: 8. If currents of higher ratio are 
used, a divergence of the laws as demonstrated by Schaefer 
will ensue, and therefore the formula will not hold good. 

Rymer-Jones’s Test to Scale Zero.—Dual test with 10 and 
5 m. a. This is a modification of Cann’s triple test, and 
the formula is calculated from resulte obtained when taking 
the triple test, г e., the first value a (taken with 20 m. a. in 
Cann's test), instead of being measured, is calculated from 
the differences between the measured resistances, A, B, and с, 
The ratio between c — в and в — A is a constant quantity 
for all exposures and under widely differing current strengths. 
Such being the case, the resulta obtained when using the 
Rymer-Jones or Cann formula, on the same fault, should be 
practically the same. — bridge balance with 10 m.a., 
and c == balance with 5 m.a. | 

Cann's Test to Scale Zero.—Triple test with 20, 10, and 
5 m. a. Three bridge measurements are taken with current 
strengths of 20, 10, and 5 m.a., in the descending ratio of 
4, 2, 1, the highest battery power being applied to line first. 

In order to avoid taking up unnecessary space, the formul:v 
appertaining to these tests have not been given, as they are 
no doubt well-known to the readers of the Review. In any 
case, they will be found in the very interesting and concise 
article written by Mr. E. Raymond-Barker, which appeared 
іп the pages of this journal on August 2186, 1903. 

The present writer has given the ra/ionale of the fore- 
going tests at коше little length, because one cannot under- 
stand the great variation in results obtained by Mr. David- 
son when calculating the value of z by the exponents he has 
given to each test, (ne can only arrive at the conclusion 
that these tests could not have been taken under the con- 
ditions specified by the authors, and this doubtless accounts 
to a great extent for the discrepancy, as by Mr. Davidson’s 
showing, only the resulta of the Schaefer and Rymer-Jones 
3 calculated by his formula, approximating closely to each 
other. 

We will now proceed to analyse Mr. Davidson’s figures. 
He remarks :— 


“Where d = R, — R, Ci = nre, n, = lower reading, 
we arrive at the following*simple formuliv :— 

„If u = 2, 
Kennelly p= 2 w= RI — 24 1. 
Rymer-Jonesp = 1:9 7 = R, — 1˙28 d. 
Schaefer р = 1:8 £ = В, — 1°42 d. 
Cann р = 1'5 z-R,— 17 d. 

“Tf н = 4, 
Kennelly p= 2 7 = RI — d. 
Rymer-Jones р = 1:2 T = R — 46 d. 
Schaefer р = 1:8 x = К, — 52 d. 
Сарп р = 155 4 = n, — 66 d. 


“The minus quantity is in each case the deduction for 
‘end resistance. Using currents in the ratio 4, 2, 1, the 
three pairs are obtained, and the three results check each 
other. 

“Зо far as the writer's experience with actual tests to 
breaks goes, the Kennelly exponent appears to be rather 
great, or, in other words, the deduction for end resistance is 
too large. The Rymer-Jones and Schaefer exponents give 
the most correct results, as will be seen from the following 
typical results to an actual bre. 

„With currents in the proportion 4, 2, and 1, the observed 
corrected figures were 4,396, 4,451, 4,555, and the value 
of 4; | 


Kennelly... ... 4,237 4,266 4,201 Mean 4,235 
Rymer-Jones ... 4,323 4,326 4,318 » 4,322 
Schaefer. . 4,313 4,218 4,308 „ 4,811 


Cann... ... 4,291 4,303 4,274 „ 1,289 
The correct C. R. to the break was 4,316 ohms.“ 


Although the ratios are given, no mention is made of the 
current strengths employed. However, in the example where 
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^ = 4, а serious divergence was made from the rules 
governing both the Schaefer and Rymer-Jones tests. In 
Schaefer's test the ratio should not exceed 3 to 1, and in 
Rymer-Jones's 2 to 1, and the remarkable point is that the 
tests should so closely approximate the locality of the fault. 

For the sake of exemplification, let us presume the above 
tests were taken with 20, 10, and 5 m. a., when this would 
conform to the conditions of Cann's test, and on this basis 
A == 4,396" В = 4,451“ С == 4,555" 
then the value of z becomes, | 

By Cann’s formula, A + B — с = 4,396 + 4,451 — 
4,555 = 4,292», 

By Rymer-Jones's formula, 2:5576 в — 1'5576 С = 
4,288". | 

By Davidson's formula, taking 4 and с = 4 tol = 
4,3239. 

On the other hand, if we take the two resistances 
А = 4,596 and B = 4,451°, and calculate z by the 
Rymer-Jones formula, z = 4,310», which is even closer 
than the result worked by Mr. Davidson's formula, but this 
would be equally incorrect, as by so doing we would raise 
this test to a current strength having an 8 to 1 standard, 
whereas the fatio recommended by Rymer-Jones is 2 to 1. 
The gist of the contention ів, viz., it is incorrect and misg- 
leading to compare different tests and draw conclusions from 
these comparisond unless the well defined rules governing 
these tests are strictly adhered to. 

As no mention is made as to whether any Е.С. correction 
was made in the Schaefer test under review, it would be 
useless to criticise the result. 

With regard to Kennelly’s test where the calculated 
resulte—by Mr. Davidson's formula—give a mean resistance 
of 4,235” а difference of 81° short of the correct C. R. to 
the break, and in one example 115" short, these results tend 
to show (1) That the wrong ratios were used— if taken to 
scale zero; (2) the current strengths too small; (3) the 
incorrectness of the Davidson formula for this particular 
test. The writer of this article has before him a record of 
numerous tests on broken cables taken both to false and 
scale zero, and in all cases, perfectly reliable results were 
obtained. The examples given below have been taken 
haphazard, and without any regard to selection. 

Ist Test.— Nennelly's Test to False Zero,.—Ratio 4:1. 
C. S. 20 and 5 m. a. Reproduction method 


Actual distance to break = 6, 291% 
Mean of tests placed fault at = 6, 288•5 
2nd ee. — Reproduction method. Ratio 4:1. C. S. 20 
and 5 m.a. :— 
Actual distance to break = 2,283” 
Mean of tests placed fault at = 2,276” 
AKennelly’s Test. lo Neale Zero.—Ratios 1°4°16. C.S. 
48°12°3 m.a. :— 


Exposure. Correct C.R. to break. Calcd. C. R. to break. Ditference. 
J” 1,652 1,659 + 7 
"e 3,260 3,251 — 9 
Conductor broken ы 5 
flush with core. ] 1,997 | 52039 че 


On looking through the records of some two score of tests 
taken on fractured cables, the present writer fails to find— 
in a single instance—that the results obtained either with 
the Cann or Rymer-Jones tests, have been thrown out so 
much as 27° when dealing with а fault offering such an 
apparent normal resistance as 159 ohms, this figure repre- 
senting the difference between the measured resistances 
obtained with the highest and lowest currents, as in example 
given, viz. :—4,396", 4,451* and 4,555", 

4,555 — 4,896 = 159° = d. 
Another example will be interesting if only to compare 


the results obtained by using the authors’ formule, which . 


are correct for the current strengths used in the tests given 
below, and then applying Mr. Davidson's formula to the 
same figures, althouyh this is obviously incorrect, for the 
reasons fully explained in' this article. 


* This result was to be expected, the current strengths being far 
too great fora fault of little or no exposure. This result was dis- 
carded as the balances were unsteady and erratic, and further tests 
were taken by the Cann and Rymer-Jones methods which placed 
fault at 2,0080. 


ACTUAL TEST To Broken Enp.—Correct О.К. TO 
| BREAK = 3, 004. 


z,— Caleulated from Authors’ Formule. 
EXAMPLE A. 


Cann's Triple Test to Scale Zero.—Ratios 4 : 2 : 1, with 
20, 10 and 5 m.a. 
A. B. C. 
3,137 8,205 3,335; then = A + В —-C = 8,137 
+ 3,205 — 3,385 = 3,007" = 3" beyond correct position. 
Rymer-Jones’s Test lo Scale Zero, with 10 and 5 m.a. 
B. C. 
8,205" 38,835"; then z = 2:5576 B. — 1:5576 C. = 
3,002 = 2° short of correct position. 
ЕхАМРІЕ B. 


The value of z being calculated by Mr. Davidson's 
Formula. 


n, = 3,137 f Ratio of currents, 4 to 1. Difference 
к, = 3,385 l between n, and n, = 198° = d. 


Correct 
positicn. 


Kennelly .==в— d= 8,187 — 198 = 2,939» = 65% short. 
Rymer-Jones x = B, — 46d = 3, 137 — 91 = 3,046» = 42» beyond. 
Scbaefer „ £= Rı — 52d = 3,187 —103 = 3,084» 27% 1, 
Cann... <... £ RI — 66d = 3,137 — 131 = 3, 006% = 2e ,, 

It is obvious why the calculated values of z in the 
Kennely, Rymer-Jones, апа Schaefer examples are so 
erroneous, i., for the very simple reason that they were 
not taken in conformity with the conditions specified by the 
authors, as regards the current strengtha and ratios employed. 
The Davidson formula applied to Cann's test (if n — 4 
т = RI — '66d) seems correct in this particular instance, 
because the ratio was 4 to 1, with c.s. of 20, 10, and 5 m.a., 
but it will not apply with a ratio of 2 to 1, or with a c.s. 
lower or greater than 20 or 5 m.a. 


EXAMPLE C. 

The value of = being calculated by Mr. Davidson's 
formula— 

If n = 2. Calculating z from the resistances obtained 
with the two lower powers, 10 and 5 m. a., viz., 3,205" and 
3,335% n, = 3,200", В, = 3,335, then 3.335 — 3 205 
= 130" = d. Then the value of z becomes by 


If n = 4. 


Correct 
position. 


Kennelly ...2 = BI — 24d = 3,205 — 312 = 2,893» = 111^ short. 
Rymer-Jones x = Bj — 1:280 = 3,205 — 166 = 3,039” = 35v beyond. 
Schaefer 7 = n, — 1°42d = 3,205 — 185 = 3,020" = 16» 5 
Cann... ...%=B,— 17d = 3,205 — 231 = 2,974» = 30% short. 
In this case we have a greater error in the calculated 
results in the Kennelly.and Cann examples, and this is 
accounted for to a great extent by the fact that both these 
tests should never be taken with a ratio so small as 2 to 1, 
or with a current so low as 10 and 5 m. a. On the other 
hand, Mr. Davidson's formula which appears to be—(as in 
the example of Cann's test where n = 4)—fairly accurate 
when applied to results obtained with a 4 to 1 ratio, and 
current strengtbs of 20 and 5 m. a.— is not correct when 
other ratios, &c., are used. The values of z calculated from 
the resistances obtained in the Rymer-Jones and Schaefer 
examples approximate more closely to the actual position of 
the fault than in Example B, because the correct ratios and 
current strengths were used in this case, and the results 
were, doubtless, thrown out by an error in the formula. 


EXAMPLE D. 


The value of » being calculated by Mr. Davidson's 
formula. | 
If n= 2. Calculating « from the resistances obtained 
with the two higher powers, 20 and 10 ma., viz., 3,187 and 
3,205, : 
в, = 8,187, n, == 3,205, and d = 68», 


then the value of x becomes by 


Correct 
position. 


Kennelly . . x = BI — 2'4 d 3,137 — 163 = 2,974» = 30 short. 
RymerJones x = RI — 1 28d 3,137 — 87=3,050~= 46» too much. 
Schaefer ...% = RI — 142d = 3,137 — 97=3,040+= 36» ji 
Cann... . . X = R — 17 d=3,137 — 11623,0215 — 17% i 


The correct C.R. to the break in Examples À to D being 
3,0042, 

It will be noticed that in Example D a ter error 
exists in the Rymer-Jones and Schaefer results than in 


=p р = dim 


— a — 
LJ 
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Example О, whilst those calculated by Mr. Davidson's 
formula for the Cann and Kennelly tests are much closer. 
This point can easily be explained by the fact that, in the 
first case, the current employed would be too high for the 
Rymer-Jones test, and, in the second, it would approach 
more nearly that which is recommended by Kennelly and 
Cann for their particular tests. 

The whole matter seems to resolve itself. into a nutshell. 
The formula given by Mr. Davidson may be approximately 
correct if applied to tests taken under the precise conditions 
advocated by the authors of the same, but will certainly not 
apply if the sarne current strengths and ratios are employed 
with all, without any regard to the demonstrated rules, and 
the results thus obtained cannot fail to be inaccurate and 
misleading. The examples given clearly prove this fact. 

The formula given by Mr. Davidson, where л = 4, 
Kennelly's formula becomes х = к, — d, where R — Е, —d 
is identically the same ав that published by Mr. Н. E. Cann 
in the ELECTRICAL REVIEW, October 4th, 1895, thus :— 


«=R, —(R;—R,) ohms, which resolves itself into R. — d. 


This formula, however, is used with Kennelly's test to 
false zero where the two testing currents bear to each other 
the fixed ratio of 4 to 1, and are of a strength not exceeding 
25 m.a., on which latter condition the ordinary Kennelly's 
formula is based. 

Since a comparative table of tests is given in Mr. David- 
son’s article, a short note having reference to two of these 
will perhaps be of interest. In the plurality of faults—the 
only exception being in extremely small and very large 
surface exposures, the two extremes—the values of z obtained 
by either the Cann or Rymer-Jones modification will be 
found practically the same, as should be the case, thus 
proving the correctness of the Rymer-Jones formula. In 
very small exposures, as it is advisable to test with a low 


current (but not less than 5 m. a.) eo as to avoid the forma- 


tion of gas bubbles on the broken end which will increase 
the resistance of the fault and make the balances unsteady 
and erratic, the Rymer-Jones test has the advantage in more 
nearly locating the position of the fault. In the case of 
large surface exposures, the results obtained with Cann’s 
higher current test will be more accurate, a smaller current 
bringing the fault home. The discrepancy, however, is so 
small that it makes no material difference in the result, and 
a coefficient table compiled by the present writer—from 
actual tests—for correcting these slight differences, and also 
fot evaluating negative results, enables these tests to be taken 
conjointly as a check on each other. 


UNCOMPLETED WORKS. 
[FROM A LEGAL CONTRIBUTOR. | 


WHEN a contractor undertakes to execute a particular picce 
of work and for some reason or other it is never carried ont, 
nice questions arise fer adjustment between him and his 
employer. The work may have been uncompleted owing to 
the fault of the employer, in which case it is obvious that 
the contractor must have some remedy, or the contractor 
may have failed in bis obligations, in which case the 
employer is entitled to some redress. Again, the arrange- 
ment may be terminated by mutual consent, or from some 
cause outside the control of either party. In these and 
other cases it becomes necessary to assess the amount which 
is to be paid for work already done. 

А discussion of some of the legal questions which bave to 
be considered is not without interest to those who undertake 
building and other contracts which involve the expendi- 
ture of large sums of money ; for as a general rule the price 
at which the contractor has undertaken to do the work 
leaves such a narrow margin of profit, that unless the entire 
works are executed the contractor stands to lose considerably. 

Again, from the employers’ point of view, it is by no 
means pleasant to be saddled with works in an uncompleted 
state, as it is not easy to find another contractor who will 
take on the work. 

In many cases the contractor is in the hands of the engi- 
neer appointed by the employers. ‘Thus the contract often 


contains a clause providing that the employer shall be 
entitled to take over the work in a variety of circumstances. 
For instance, a clause is inserted to the effect that if the 
contractor, in the opinion, and according to the determination 
of the engineer :— „ ov? 

(a) Does not commence the work at the time, or. in the 
manner required by the contract and by the engineer ; 

(b) Does not exercise, or is not exercising due diligence, 
or making due progress with the works, at any time 
during the currency of the contract, or before or after the 
original or substituted time for the completion of the works; 
or 

(c) Does not complete the works till after the time or sub- 
stituted time for the completion thereof ; 

(d) Does not comply with the requirements or notices of 
the engineer or the employer ; 

(e) Does not execute the work according to the plans, 
сеа specifications, and these conditions ; 

(/) Does not execute, complete or maintain the works to 
the satisfaction of, or in the manner required by the engineer ; 

(д) Abandons the contract ; 

(A) Does not perform, or fails, or is failing in the perform- 
ance of any of his obligations under thia contract ; 

The employer may enter into occupation and do the work 
himself. 

To provide for the adjustment of prices after a contingency 
of this kind, the following claute is inserted :— 

Where the contract shall have been so determined or 
abandoned, or as soon thereafter аз the engineer shall fix 
and determine ez parte, or by or after reference to the parties 
or either of them, or after such investigation or inquiries ав 
he may think fit to make or institute, and shall certify what 
amount (if any) had at the time of the determination or 
abandonment of the contract been reasonably earned or 
would reasonably accrue to the contractor in respect of work 
then actually done by him in the premises, and what was the 
value of any plant and materials upon the site or sites of the 
works for use or sale as the case may be, and such deter- 
mination and valuation shall be final and binding. 

In assenting to a clause of this kind, the contractor 
becomes bound hand and foot to the engineer, whose 
valuation is practically binding upon both parties. At the 
same time there are certain principles which, apart from the 
express terms of the contract, must be observed in the adjust- 
ment of differences between the parties. 

It is to be observed that where a man contracts to do 
work and supply materials for a specific sum, to be paid on 
completion of the whole, he is not entitled to recover any- 
thing until the whole work is completed, unless it is shown 
that performance was prevented by the default of his 
priucipal (Appleby v. Meyers, L.R., 2 C.P. 651). Similarly, 
in Sinclair v. Bowles (4 M. & R. 1; 9 B. & C. 92), it was 
decided that upon an entire contract as to repair of a 
damaged chandelier and make it complete for £10, an 
action will not lie for the value of a partial repair, although 
such repair was beneficial to the defendant, and consisted 
partly in a supply of fresh materials, such materiala not 
having been demanded back. 

In another case, a builder contracted with a building 
surveyor, that if he (the surveyor) would supply the 
quantities for a certain projected building, the builder 
would, if he was accepted as the building contractor, pay the 
surveyor out of the first instalment. The surveyor furnished 
the quantities, but the builder subsequently abandoned the 
contract. It was decided that the builder should duly 
proceed with the building contract, and that the performance 
of his contract with the surveyor having been rendered 
impossible by his own act, he was bound to pay for the 
quantities furnished (M'Connell v. Kilgallen, 2 Jr. Q.B.D. 
119). | 
The standard by which to estimate damages in case the 
owner sustains loss by the failure of the builder to complete 
the works at the time specified. is a fair rental of the 
property during the period of delay ; speculative profits are 
too remote to be considered unless clearly incidental. 
Losses incidental to, and caused by, the breach of the con- 
tract, depend on the nature of the transaction, and in 
building contracts on the object and uses for which the 
structure was designed. 

If the contractor has done no part of the work, the 
measure of damages is the loss of profit which he would 
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have otherwise earned; if he. has partially completed, the 
measure of damages is the contract price, deducting there- 
from what it would have cost to have completed the work 
when it was stopped, or he may, at his option, ignore the 
special contract and sue for the value of the work actually 
done. 7 

These alternative rules are laid down because, if the 
contractor were obliged to sue in all cases for breach of con- 
tract, the result would be that, once a contract were taken at 
too low a price, the employer, by proving there was in fact no 
damage, by reference to the contract, would be enabled to 
take advantage of his own breach of contract for his own 
benefit. It is therefore important for a contractor to con- 
sider whether he will sue for. breach of the special contract 
upon which he runs the risk of recovering nothing, or 
whether he will claim the actual value of the work done. 

Where the employer has wrongfully forfeited the contract, 
and has subsequently completed the work, then, as a means 
of ascertaining the amount of damage suffered by the con- 
tractor, there may be an inquiry as to what sums have been 
properly expended by the employer after he took possession. 
(Mackintosh v. G.W.R., 1863, 1 Dr., G. J. & S. 443.) 

Performance of an entire contract to complete а whole 
work, and not merely all the parts of that work, includes 
everything necessary to complete the whole, and if the 


builder completes the contract, works indispensably necessary - 


to complete, are not extras, and the builder has no claim 
for them as such. 

In cases where the contract has been abandoned through no 
fault of the contractor, and there are sums due to him out- 
standing, he has a lien on the goods already supplied, and 
the work already done. 

À contract was made to construct two petroleum tanks on 
the premises of an employer, and the contractors, a limited 
company, made в sub-contract with the plaintiff to construct 
these tanks which were not fixed to the soil, but were too 
heavy to move. When they were partly completed, the con- 
tractors became insolvent. The question to whom the 
unfinished tanks belonged then arose, viz., the sub-con- 
‘tractor, the estate of the contractors, or the employer on 
whose land they lay. Romer, J., held that the property in 
the tanks remained in the sub-contractor, as they were not 
complete and ready for testing under the contract, and that 
on the insolvency of the contractors, the sub-contractor was 
entitled to complete the tanks, but to refuse delivery until 
payment in exercise of the unpaid seller's lien. (Bellamy v. 
Davey (1891) 3 Ch. 540.) 

There is one important question in relation to the 
abandonment of works for the solution of which but little 
assistance can be derived from the law reports. A contractor 
enters upon a large undertaking, for the purposes of which 
he finds it necessary to lay out large sums of money. Wages 
have to be paid, materials of all kinds have to be brought on 
to the land, and he has to provide against contingencies of 
all kinds, for which it is necessary to have large sums of 
money ready to hand. No doubt, in many instances, 
provision is made for payment to the contractor by instal- 


ments on the certificate of the engineer; but pending the 


receipt of instalments, the contractor is often out of pocket 
to a considerable extent. The contract is usually silent as to 
whether the contractor i8 to be atliberty to borrow this money 
at interest, and charge his principals. 

If ап employer during the progress of the work leaves it 
optional for the contractor to go on with or abandon it, the 
builder may abandon the work, and sue for the price of 
that which he has already done. In Clayton v. McConnell 
(1888), 15 Ont. App. 560, the defendant agreed with the 
plaintiff for the erection of a house on defendant's land. 
While the plaintiff was engaged on the work the plaintiff 
alleged that unnecessary delay had been caused by the 
defendant's neglect in supplying materials. Defendant then 
said to the plaintiff, “ If you won't go on with your work, go 
away." It was held that he had left it optional with the con- 
tractor to proceed or abandon the work, and he having elected 
to abandon it, was entitled to recover the amount then due 
therefor; and it is a nice question when the usages of 
trade are sufficiently clear to justify a claim for interest by 
` the contractor in such circumstances. A further problem 
also forces itself into notice. Suppose the contractors are 
a substantial firm who are in a position to advance the 
necessary money without borrowing at interest. Must they 


be out of pocket to the extent of the interest which they 
would have earned on capital if not expended by them in 
procuring materials necessary for the work? So far as can 
be ascertained, there is no authority on this question. It 
may be assumed, however, that if it were proved to be the 
universal custom of the trade to borrow money at interest 
for the purpose of carrying out a contract, and, further, 
that it was right and proper to charge that interest to the 
employer, the contractor would be within his rights. 

This is but another way of saying that it would have to 
be within the contemplation of both parties at the date of 
the contract that interest was chargeable, and was to be 
charged. If such a custom were established, there is no 
reason to think that a contractor who was able to advance 
the necessary funds out of his own monies should not be 
allowed to charge interest at a reasonable rate. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Ox March 24th, Mr. C. T. Yerres continued his evidence. He said 
there was no doubt in bis mind that no one kind of railway or 
tramway could be specifled as being universaly applicable. In 
some localities one was best, in others, another. 'There was no 
doubt, however, that certain fixed rules and principles must prevail 
to make а certain success. The most important principle was the 
ability of the City to locate under its main streets tunnels for the 
carriage of water and gas pipes, electric pipes of all kinds, 
pneumatic pipes and all such others as would, as time went on and 
inventions progressed, be a necessity. The first cost of constructing 
suck tunnels would, of course, be heavier than if a pipe was merely 
buried, but in the long run it would be more economical, to say 
nothing of the public convenience. For those reasons he was 
opposed to what was called the shallow tube or shallow surface 
tramwaye or railways. It did not matter to a passenger when he 
travelled underground whether he went 40 or 80 ft. down, for the 
difference in time occupied by the lifts was not worth taking into 
account. Then, again, there was no doubt bat that the tube 
could be made much more cheaply than the near-surface tunnels, 
and during its construction no inconvenience was caused to the 
public. In the case of constructing a surface tunnel, it cost many 
million pounds to the people before the work was finished. As an 
instance he might cite New York, as to which he had great doubta 


whether it had not cost the public there much more on account of the 


inconvenience and loss of business than it had for the total building 
of the tunnel. He noticed that the railways now tunnelling in 
New York were doing it entirely with tubes. Where lines were 
built in the suburbs or in new streets they should be entirely of the 
newest pattern, and they should be so located as to be feeders to 
the tube lines, and the tube lines should be so constructed that 
they could readily link up with one another. He was not prepared 
to admit that it was a disadvantage to have the lines under one 
control, although he knew that in this country people did not like 
the idea of monopolies. He knew that if all the lines which were 
practically under the control of the Underground Co, were in 
reality owned by them and worked by one company, there would be 
much more liklihood of passengers being able to make connections 
between the different companies and trausfer from one company to 
another. For instance, if the Great Northern, Piccadilly and 
Brompton Co. was owned and controlled by the same parties, and 
was under the same management as the Baker Street and Waterloo 
Co. there was no doubt but that & person starting on the former 
line at Earl’s Court could ride, say, to Oxford Circus for one fare. 
His experience had taught him that the more combinations and 
amalgamations there were the better for the travelling public. 

You have given great attention to the question as to how these 
lines should be constructed—by what means the capital should be 
found? Yes; and I have no hesitation whatever in saying tbat all 
railways should be built by private enterprise. There are times, 
however, when the public advancement of a Bill may assist in the 
building of a railway by having the promoters obtain the advan- 
tageof the public credit. But where this is во the circumstances 
are peculiar. He was very sure that а private company had three 
very great advantages over а municipality, (1) i& could putchase its 
material much more cheaply ; (2) it could get its work done more 
intelligently and cheaper, and (3) it could operate more intelligently 
and cheaper. If the enterprise was not a success it was the loss of 
the parties who had gone into the speculation and not of the rate- 
payers. In his opinion the money of the ratepayers was a sacred 
fund and should be guarded with most intense care, and not one 
penny of it should be spent except for a thoroughly proper purpose, 
and that purpose surely was not the running of railways or 
tramways. 

But if the ratepayers give their consent to the municipality run- 
ning a railway or tramway ?—Buch consent is sure not to be 
unanimous. 

The CnuaiRMAN: But the minority must surely abide by the 
decision of the majority. 

Continuing, Mr. Yr&kEs said the acme of railway transportation 
in the City and its suburbs would be that a person could travel 
from any one point to any cther point, making connections from 
one line to another, all for a single fare. That would be the 
perfection of travel, but it would never come about unless there 
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was an amalgamation of the different railways. On the roads 
which he had controlled in America there was а uniform fare of 
2$d., and the workman could travel 20 miles for that, right out on to 
the prairie, which was really where he desired to go. Не felt sure 
that if the working man of London could ride a long distance away 
from his present home, he would eventually find а home аба dis- 
tance from where he now lived. What London needed for its 
working classes was fresh air and green grass, and they would never 
get either with the railways and tramways in the condition that 
they were at the present time, or if run as they are now. His idea 
was a uniform 2d. fare for London. | 

By Lord HisBLESDALE: He was very strongly against the use of 
anything inflammable in а tube railway, for in case of fire, people 
were certain to be asphyxiated. He was aware that in some of the 
tubes in London that role was not carried out, Lut he felt certain 
that before long the Board of Trade would insist upon it. 

Mr. J. S. Bears, honorary solicitor of the Railway Companies 
Association, said he did not approve of the appointment of a 
tribunal outside Parliament for dealing with railway and tram- 
way schemes as bad been suggested by many witnesses. His 
opinion was that Parliament, while retaining the sole control 
of the issus whether of compulsory powers affecting private 
property or of vested interests, should modify its present 
procedure, so as to secure as far as was reasonably 
possible, uniformity in general principle and design and 
consistency of decision, while economieing as far as practicable 
the claims on the time and attention of the Committees. A Joint 
Oommittee of both Houses of Parliament, to which all schemes 
dealing with local traffic in London should be referred, would, in 
his opinion, command univereal confidence and respect. 

Ono Friday Mr, Alderman Ivey, the chairman of the Tramways 
Committee of the West Ham Borough Council, was called. He said 
that he had had considerable experience of tramway matters, and 
was for some years in the Parliamentary promotion department of the 
British Electric Traction Co. Witness dealt with the position of 
tramway affairs in his borough, and pointed ont the difficulties which 
were likely to arise if the conduit system was adopted in the elec- 
trification of tramways adjoining. He considered that the fact that 
local authorities had not yet been abl» to agree on a system or terms 
went to prove the need for an authority which should have powers 
to settle above the heads of the partics concerned any question in 
dispute. Replying to the chairman, he said that, while motor-cars 
and omnibuses would have to be reckoned with in the future, he 
thought that, owing to the wear and tear of the surface of the roada, 
as well as of the movable parts of the mechanical gaar, they could 
never become во efficient or economical as cars running on 
steel rails with flanged wheels. The only satisfactory solu- 
tion of the intercommunication difficulty was a complete and 
efficient and comprehensive scheme of tramways, planned somewhat 
after the form of a wheel with radiating spokes all crossing near, 
bat not at a central hub, the hub being the City, and each spoke 
line being in turn connected up by a series of lines forming inner, 
outer and extra-outer circles. There might be difficulties in the 
way, but he considered the scheme possible of realisation, although 
it would be costly. ‘The system of traction would have to be elec- 
tricity, as it was the most reliable. Witness was in favour of the over- 
head system, which he considered was the bridge which would carry 
us over until the accumulator should be commercially possible. 
It might be commercially possible to ran vehicles by accumulators 
in two or three years’ time; and when that time arrived, he did not 
see of what value the culverts or surface-contact gear would be. It 
would cost more to take them up and make good the roads than the 
material would be worth. The overhead gear, could, however, be 
easily removed, and would be worth a fair price per ton. 

Sir James W. SzLUMPEB was the next witness. He said that for 
several years he had been connected with the underground railways 
of London, and had made a special study of them. The time 
had passed for any entirely new scheme of underground railways 
to be formed in London without unfair detriment to those now in 
course of construction. After dealing with the various tubes now 
in existence, he said that he considered that a tube railway should 
be conatructed joining the lower end of the Great Northern and 
Strand Railway at the Strand, and, passing under the Thames, 
should run south, through Southwark, Walworth, Peckham Rye, 
Dalwich, and soto the Crystal Palace. That would open up for the 
working- classes the country beyond Croydon, and so remove con- 
gestion in other parts of London. Having carefully considered the 
question of the proper size for underground tubes, he had come to 
the conclusion that. 11 ft. 84 in. internal diameter was the most 
convenient and economical. The theory bad been put forward that 
by constructing a tube 13 ft. 6 in. in diameter it would allow suffi- 
cient space for the passengers to make their exit at the side of the 
tunnel in case of danger; but he considered tbata side exit in such 
& confined space would be a death trap in case of panic. In the 
course of further evidence, he said that he wasof opinion that 
tramway Bills should be allowed to proceed to a Parliamentary 
Committee without the necessity of obtaining the assent of the 
local authority. Schemes ought not to be rejected merely on the 
ground that the capital was not absolutely secured. 


May-Oatway Installations.—The May-Oatway Fire 
Appliances, Ltd., of Glasgow, has placed the contract for the 
installation on the premises of the Aberdeen University Press with 
the Aberdeen Electrical Engineering Co; of the Darien Press with 
Mesers. Wm. Douglas, Ltd.; and of Lyon's Printing Works, at 
Glasgow, with Messre. Carrick & Topping. 


BUSINESS NOTES. 


Electrical Accessories. We-have received from Messrs. 
Parmiter, Hope & Co., of the Hulme Electrical Works, Manchester, 
samples of their water and gas-tight motor switch, distribution box, 
H-type double-pole and knife switches. The water and gas-tight 
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Gas-TIGHT Moron-swrrOH (Box CLOSED). 


motor ewitch is of the double-pole linked variety, substantially 
constructed iu a cast-iron case. The switch has a very quick break 
action, and ie designed in three sizes for 20, 30 and 50 amperes on 
a 500-volt circuit. The handle operates through an asbestos packed 
stuffing gland, and the cable leads enter the switch-box through a 
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Gas-tTIGHT Мотов-ѕуітсн (Box OPER). 


bitumen sealing trough. It is claimed that the switch when wired 
may be submerged in water for any length of time without the 
slightest possibility of it being prejudicially affected. This switch 
has been put on the market with а view to meeting the wants of 
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DisTRIBUTION Box. 


collieries and others for this class of apparatus at a moderate 
price. The distribution box is constructed for five ways, the fuses 
being visible from the front, and the terminals mounted on 
porcelain strips. The H-type double-pole switch is arranged with 
separate slefe base for each pole, and enclosed in a polished teak 
case. This witch has a quick-break action and laminated contacts, 
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and is suitable for high vel“: ges. The standard knife switch is 
substantially constructed, and + ocked in sizes up to 500 amperes. 
This switch has a parallel break, the construction being such that 
the blade is forced out by ап attachment to the heel of the switch, 
the spring only contributing the quick break. These switches are 
chiefly used on main switchboard work. 


Adaptable Pendant,—Messrs. Frank Suter & Co., 
Ltd., of 66, Berners Street, W., forward us particulars of a patent 
adaptable pendant which they have introduced to meet the demand 
for this class of goods. The device is very simple in construction, 
possessing but one counterweight and a novel arrangement for 


` 


tilting the lamp. If a suspending cord were to break, the weight 
would still be supported by the remaining cords, and a standard 
pattern shade secured to the ordinary type of lampholder is used. 


American Conduits for Belgium.—The Belgian Tele- 
graph and Telephone Administration has recently put down a 
quantity of Camp's conduit for telephone purposes. Some 
600,000 ft. was supplied to the City of Brussels, and further exten- 
tions in that city and at Antwerp and Liège have resulted in addi- 
tional orders of 825 000 ft. being placed with the same firm (H. B. 
Camp & Co., New York). Over 1,000,000 ft. of this conduit 
were put down in St. Petersburg during 1903. The chief office for 
Europe is 27, Chancery Lane, London (Messrs. Cumming & Wood- 
man, agents); the Continental agent, Mr. Douglas Wells, 10, Rue 
de la Pépiniére, Brussels. 


Refase Destructor.—A contract has been placed by the 
County Council of Lanark with Meldrum Brothers, Ltd., for one of 
their three-grate Simplex refuse destructors, with suitable boiler 
plant, to be erected at Cambuslang. 


Catalogues.— From the Ввїтїкн WresTINGHOUSE Co. 
we have receiveda copy of a new publication just issued under the 
title“ Steam Turbine Test" It contains a reprint (from the Journal 
of the Americ n Society of Naval Engineers of last November) of a 
report made upon the efficiency of a turbine built by the Westing- 
— 0 Machine Co., for the Cleveland, Elyria and Western Rail. 
road. 

Circulars relating to their shunt regulating resistances (type No. 
90), fitted with 36-point switches, have been received from Messrs. 
Евхевт F. Moy, Lro. 

Messrs W. F. Dixon & Co., of Percival Street, C-on-M, Mau- 
chester, have placed before us а circular relating to their Alex- 
andra” injectors and ejectors, with full particulars, prices, and 
instructions for connecting up; also onerespecting the buffalo raw 
hide gearing. 

А circular has been received from the BRADFORD ELECTRICAL 
ENGINEERING Co., illustrating Cassé& patent speed regulating 
liquid motor starter. 

The GENERAL Егествіс Co., Lrp, has brought out the 15th 
edition of its Section L list, which comprises bells, indicators, 
pushes, telegraph instruments, lightning conductor fittings, &c. It 
contains particulars of several new departu'es. Owing to the 
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increased demand for a high-class indicator at a moderate price, а 
superior quality indicator is now included at the same figure as was 
hitherto charged for the medium quality. Among the new types of 
belle besides those for traction, ship and mining work, there is 
shown an all-metal bell, the Colonial,” designed to meet the 
requirements for tropical climates. It can, of course, be used for 
ordinary house work, and is specially recommended on account of 
its baving fixed adjustments, besides being thoroughly dust-proof. 
Many new designs have been made in artistic metal pushes and door 
pulls, to harmonise with the new art work and various styles now 
met with. The list also particularises telegraph instruments, 
sounders, relay and Morse inkers, as used by the G.P.O. Every 
article in the list is fully described and illustrated, and diagrams are 
included together with instruotions to facilitate the fitting and 
wiring of same, a course which is also adopted in all sections of the 
company's catalogues. The new dry battery, The Extra Bec," is 
described, and its advantages are pointed out. 

The G.E. Co. has also issued a new pamphlet dealing with 
the “Angold” midget arc lamps. These lamps are similar 
to several types now on the market, but are of British manu- 
facture. The principal point calling fer mention is the entirely 
new form of magnetic control, resulting in the lamps starting 
ap without pumping, and running steadily while on circuit. 

ey are made for parallel working on circuits of from 
100 to 120 volts, and for two in series on 200 to 240 volte, or three 
in series on 250 volts. They have weatber-proof cases. Their over- 
all size is not more than 123 in., and their small size renders them 
adaptable for the lighting of shop-windows, offices, corridors, &c., 
where there is no space to spare. 

Messrs. GiBBows BROS., LTD., of Dibdale Works, Dudley, 
Worcestershire, bave sent us a price list of their machine-moulded 
gear wheels and cast-iron belt pulleys. Another circular from the 
ваше firm gives prices of driving belts, conveyor bands and 
accessories; and a third particularises their spiral conveyors, con- 
veyor troughs, outlets, &c. | 

The Ввітізн THomson-Hovston Co. have in circulation an 18-pp. 
reprint from the Tramway and Railway World of a description 
(excellently illustrated, as usual) of the electrification of the North- 
Eastern Railway. 

А price list of incandescent lamps of different shapes and sizes, 
has been received from VERKAUFSSTELLE VEREINIGTER GLUH- 
LAMPENFABBIEEN, of Berlin. 

Tum Simprex STEEL Conpurr Co., Lrp., of Westinghouse 
Buildings, Strand, W.C., have sent us one of their embossed trade 
mark show cards, being а striking representation of their well- 
vdd trade mark. Readers may obtain copies on application to 
the firm. 


Book Notices.—“ British Weather Chart, 1904," by 
B. G. Jenkins, F.R.A.8. London, Norwood: R. Morgan. 6d. 

“Science Abstracts,” Section A.—Physics; Section B.—Elec- 
trical Engineering. London: E. & F. N. Spon, Ltd. 1s. 6d. each. 


Bankruptcy Proceedings.—The public examination 
was held on March 24th before Mr. Registrar Hope at the London 
Bankruptcy Court, of George Ellis and George Linzell Bastin, 
electrical engineers, ing on business in partnership at 3 and 4, 
High Street, Ilford, under the style of the Electrical Contractors 
and Maintenance Co. The statement of affairs shows liabilities 
£671 18s., and assets £71 6s. 10d. Under examination by Мг. E. L. 
Hough, senior Official Receiver, the debtor, Ellie, said he formerly 
was in business as an electrical contractor at 66, Victoria Street, 
Westminster, starting there in 1895 under the style of H. d. Ellis 
and Co. In 1897 he sold that business to a limited company, 
registered as H. G. Ellis & Co., Ltd. of which he acted as 
managing director until it went into voluntary liquidation in 1899. 
For a time he had no occupation, but in August, 1901, he commenced 
the Ilford business in which he was joined in November, 1902, by 
the debtor, Bastin. The examination was ordered to be concluded. 


Dissolutions and Liquidations.—A meeting of the 
Manchester Electrica] Works will be held at 147, Leadenhall 
Street, S E., on April 28th, to hear an account of the winding-up 
from the liquidator (Mr. J. Fitzpatrick). 

Electro-Voelker Syndicate is winding-up voluntarily, with Mr. 
W. B. Saw as liquidator. 

. Creditors of O. Berend & Co., Ltd., are to send particulars of 
debts, &c., to the liquidator (Mr. Alfred Reley, 132, Wool Exchange, 
E.C.), by April 20th. 

A meeting of the Trafford Power & Light Supply, Ltd., will be 


. held on April 29th., at Manchester, to receive the liquidator's (Mr. 


E E. Johnson) report of the winding-up. 
. The London Gazette notifies a second and final payment to con- 
tributories of the Electric Lamp Regenerating Co., Ltd., which is 
to be made at 33, Carey Street, and amounts to 5 ½ d. per share. 
Tbe Norwich Mutual Telephone Co., Ltd., is winding-up 
voluntarily, with Mr. C. Bussey, of Norwich, as liqaidator. 
The Lanchester Engine Co. is winding-up voluntarily with Mr. 
A. H. Gibson, of 39, Waterloo Street, Birmingham, as liquidator. 


Veritys’ Smoking Concert.—On Friday last the 
London staff of Veritys, Ltd., in conjunction with the members of 
the firm's athletic club, held their annual smoking concert in the 
Council Chamber at the Holborn Rəstaurant. A very successful 
evening was spent, and as а result а subetantial contribution 
will be handed over to the funds of the Veritys Athletic 
Club. Sixteen football matches havo been played during the 
season, of which Veritys have won eight, and lost five, while three 
have been drawn; the total number of goals scored was 44, against 
37 by opponents. Three matches have been played against Oak- 
field," two being draws, and one being a win for Veritys. 


(Continued on page 551.) 
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LIVERPOOL—SOUTHPORT AND CROSSENS ELECTRIC RAILWAY. 


(Continued, from page 511.) | 


SUB-SrarION EQUIPMENT. : 

The sub-station equipments, save as regards amount of 
plant, are identical, and to describe one in detail will give an 
adequate idea of the whole of them. Тһе three largest, 
Seaforth, Sandhills and Formby, have each four rotary con- 
verters, whilst Birkdale has three, pro- 
vision being made in each case for 
extensions. Each rotary converter is 
arranged with its corresponding groups 
of transformers alongside; the high 
pressure oil switches are ae under- 
ground. * 

The rotary converters are in appear- 
ance similar in general design to the 
standard р.с. machines. They are 
eight-pole, developing 600 Kw. at 
600—650 volts, 375 r.p.m. The 
core discs are segmental, and dovetail 
into machined grooves on `а cast- 
iron spider, the rim of which, following standard practice, 
is sectional to avoid sbrinkage strains. 

On the alternating current side of the machine are six 
gun-metal slip rings, wich tap the armature windings at 
equidistant points, connection between the radials and the 
outer rings being effected by insulated bolts carried through 
the intervening rings. 

On each slip ring bear three laminated соргет brushes. 


Armature, 10,380 Iba. ; magneta, 21,100 Ibs. 3 e 
machine, 40,940 lbs. | | 

The transformers are of the air-blast lin: and hàve each 
a capacity of 200 Kw. The coils are circular, and are built 
up of copper strip wound on edge, and insulated with special 
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Ale Blast Translormers. 


PLAN OF SUB-STATION. 


wrappings, repeatedly impregnated and dried. The secondaries 
are inside, next the core, the primaries above and outeide. 
Ample ducte are left between the coils, core and casing, 
to afford free passage for the blast, which, entering 
below, may be regulated by a baffle above. | 

The core-plates are of the best annealed soft iron coated 
with'a special insulating japan, in two widths, as a firat 
approximation to a circular section. .The primary leuds pass 


INTERIOR OF SUB-STATION. 


On the p.c. side carbon brushes are used, which slide in 
radial brackets under the pressure of compenseting spring 
levers, — 

The average finished weights of this. rotary are:— 


ont at а pair of corrugated porcelain bobbins said into the 
hood, and screw-couple to the leads emerging from the H.T. 
chamber through a tail and gland, ebonite serew sockets 
encasing the naked connection. The windings may be 
"e 
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readily ересей on unserewing the sheet-iron sides, The 


leads pass under the fioor up the slip-ring stand. 
The primaries were flashed at 15,00€ volta to earth and 
secondaries, the latter at 2,500 volts to earth. Each trans- 
former weighs approximately 5,450 lbs. 

The blowers, of which there are two in each sub-station, 
consist of à standard Dick, Kerr 5-H.P. motor, coupled on a 
combined base to а Davidson Sirocco fan, which is keyed 
direct on the motor 
shaft. 'The capacity 
of each fan is 8,000 
cb. ft. of air per 
minute, at a pres- 
sure of 2 to 3 in. of 
water. 

The sub-station 
gwitchboards consist 
of a high pressure 
and low pressure 
side; the latter were 
supplied by Elliott 
Bros., the switches 
and circuit-breakers 
being of the stan- 
dard Dick, Kerr 
pattern. 

On the sub- 
station total power 
received panel are 
three A.C. ammeters, 
one in each phase, 
and an integrating 
wattmeter on the 
sub-panel. On the 
transformer panels 
are an А.С. am- 
meter, centre zero 
rotary field ammeter, voltmeter, synchronising plug, oil 
switch operating gear, field rheostat hand-wheel, field-break 
awitch and field.two-way switch. 

The rotary, converter panels carry an auto-circuit breaker, 
and [on the D.C. super-panel is an ammeter, two-way 
paralleling plug, and two single-pole knife switches, with 
starting-bar coupler switch on sub-panel. 

On the power-delivered panel are an ammeter, two-pole 
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ELEVATION AND SECTION OF 600-кү, 


change-over switch, two-way voltmeter plug and integrating 
wattmeter ; on the sub-panel the rotary D.C. starter—a 
multiple contact switch, connected to a grid resistance 
behind. 

On each of the four p.c. feeder panels are an anto-circuit 
breaker on the super-panel, p.c. ammeter and в.р. change- 
over switch, a Garton lightning arrester and choking coil 
being behind. mE 


— 


T " - ditions all three 
TÈ 8 Р . cables are used, but 


The change-over switches are chieffy for burning out a 
fault in one of the feeders by cutting out the others, or for 
disconnecting a sub-station. Other panels control lighting 
switches and motors, and a further board carries the Board 
of Trade instruments. 


HIGH-PRESSURE TRANSMISSION, 


The high-pressure cables leading from the power house 
are arranged in 
: each case in tripli- 
4 - ~ cate. Under ordi- 

| nary working con- 


— 
* 
. 


in case of break- 
down of any one of 
the cables the two 
remaining ones can 
do the work without 
the drop or the 
current density ex- 
ceeding the  per- 
missible limit. 

The whole of the 
cables. were manu- 
factured and laid by 
Messrs. W. T. 
Glover & Co., Ltd., 
as sub-contractors 
to Dick, Kerr & Co. 

The extra high- 
pressure cables are 
of the triple-tri- 
angular type, dia- 
trine — paper-insu- 


SUB-STATION SWITCHBOARD. lated, lead-covered 


and armoured, and 
were laid on the solid system. Four different sizes of cable 
were used —37/15, 87/16, 19/15, 19/16, the length of each 
being respectively—13 miles, 64 miles, 64 miles, and 18 
miles—a total of 44 miles, t 
The insulation consists of Manilla paper impregnated 
with diatrine by a process which ensures that the paper is 
thoroughly impregnated, the surplus compound being removed 
from the surface of the paper by means of a special apparatus. 


^ 


Dick, Кевв RorARY CONVERTER. 


The thickness of the insulation is 36 in. between con- 
ductors, and 26 in. between conductors and the lead sheath. 
This latter lessened thickness is accounted for by reason of 
the system being earthed at the centre point of the machine 
winding, the cables being made for a working pressure 
between conductors of 10,000 volts, and a pressure to earth 
of 5,780 volts. Each of the insulated cores is finished off 
with a differently-coloured layer of paper strip, which serves 


pn. 
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as а distinguishing mark. The lead sheathing varies from 
125 to 15 in. thick, according to the size of cable. 

The armouring is of galvanised steel wires 08 to ‘1 in. 
diameter, which act as a mechanical protection, in addition 
to making a most satisfactory and efficient earthing con- 


Югкотвіс ТВАТКВ oN THE RAILWAY. 


ductor. The jointe are of the plumbed lead sleeve type, the 
lead sleeve being filled up with diatrine compound. 


The troughs are made of stout wood, tarred and creosoted, · 


filled with compound, and covered over with tiles. Specially 
prepared impregnated wood bridges support the cables at 
18-in. intervals. Three cables run in each trough. The 
cables are laid for the most part in the 6-ft. way, and 
where they pass over 
bridges or in exposed 
situations are laid in 
stout steel troughs. 

All cables were 
tested with 80,000 
volta between cores, 
and to earth, for one 
hour before leaving the 
works. 


PERMANENT WAY. 


The ent way 
is, for the purpose of 
distributing and 
returning the electric 
current, equipped with 
two additional rails. 

One of these current 
rails is brought along- 
side each track on insu- 
lators, whilst the other 
rail is placed between 
the running rails on 
the sleepers, uninsu- 
lated, thus forming 
the principal part of 
the circuit. Whilst 
the jointe of both the 
third and the fourth 
rail are bonded in the 
manner described 
below, the fourth rail 
is also cross-bonded to 
the running rails, the 
ends of each running Е | 
rail being connected 
by such a bond to the fourth rail; by this arrangement, the 
troublesome bonding of the running rails is avoided, as also 
the complications involved by using an insulated fourth rail 
for the return, and the further advantage is obteined that 
the running rails perticipate to a marked degree in conduct- 
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ing the return current, thus increasing the conductivity of 
the return circuit, with consequent reduction of drop. No 
collector shoe is provided on tbe train for the fourth rail, 
the current being delivered through the wheels to the 
running rails, and thence, through the cross-bonds, to the 
fourth rail. The in- 
stallation of this rail 
also makes it a com- 
paratively simple 
matter to renew the 
running rails without 
unduly interfering with 
the continuity of the 
return circuit. 

The third and fourth 
rails are of equal вес- 
tion, and consist of 
да! mild steel of specially 

high conductivity, the 

resistance being proved 
by test to be not greater 
than 7} times that of 

pure copper Ав a 

matter of fact, the 

average resistance is 
‘somewhat lower. The 
. rails were supplied by 
the North-Eastern 

Steel Co., of Middles- 

brough; they are of 

Vignoles section, 
weigh 70 lbs. per yard, and are in lengths of 60 ft. 
The third гай is supported at intervals of about 10 ft. on 
insulators of re-constructed granite, held in position by two 
clips, the centre of the rail being exactly 8 ft. 114 in. from 
the centre line of the track, and the top of the rail 8 in. 
above the surface of the track rails. These dimensions are 
those agreed upon by all the main line railway companies, 


Lm 


JUNCTION AT SANDHILLS. 


at a mceting held at the Clearing House on March 3rd, 1903, 
in order to obtain uniformity in case of extensions of third- 
rail systems. It isof amplesection to convey the full amount 
of current required by the trains when between two 
sub-stations, without causing any material loss in voltage. 
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Generally the third-rail is placed in the 6-ft. way between 
the tracks, but occasionally it is brought outside the track 
to suit special conditions. At all level crossings, gaps in 
this rail have been provided of such a length that there can 
be no risk whatever to the public; when these gaps occur, 
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INTERIOR OF FIRST-CLASS CAR. 


the third rails are bonded with cable underground. Timber 
guarding has been provided at-all the busy places on the 
line, to prevent the possibility of any person coming into 
contact with the third rail. 

The fourth rail is supported on wooden blocks, and is 
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copper ribbon or “ flat wire " with solid copper terminals. 
They are thus sufficiently flexible to provide for any movement- 
which may take place at the joints, and are more easily 


adjusted in case of any variation in distance between the. 


bond holes at the time of construction. The bonds at the 
expansion joints are four in number, of the same сговв- 
section as those at the fixed joints, but all four are fixed in 
the flange of the rail. These bonds аге also made of “ flat 
wire." 

The fish-plates at the expansion joints are of special 


BEgéTION OF TRACK. 


design, and properly slotted to provide for any change of 
length which may take place in the 300-ft. section. This 
system of bonding is carried out on both the third and 
fourth rails. The terminals of all the bonds are of solid 
copper, and are expanded in the bond holes by means of 
screw or hydraulic compressors. 

Each track rail is bonded to the fourth or negative rail 
by means of flexible cable bonds. The bonds were supplied 
by the Forest City Electric Co. 


THe ROLLING STOCK. 
The trains consist in most cases of two first, and two 


aa 


; 


5001 THIRD 


THIBD-CLASS AND Мотов CAR. 


placed in the middle of the 4-ft. way between the two 
running rails. 

At most stations the third rail is interrupted and the ends 
are connected by cables to section switches. This apparatus 
consists of four knife switches, one 
for each end of the up and down line, 
which, in the ordinary way of working, 
are connected in parallel. By cutting 
out one of these switches in two 
adjacent boxes, any part of the up or 
down line may be made dead. 

In providing for expansion and con- 
traction due to changes of temperature 
in the rails, they are divided into 
sections of 800 ft., and the joints 
between the rails making up these 
sections are known as fixed joints.“ 
The jointa connecting the sections 
themselves are known as “ expansion 
joints.“ At the fixed joints no pro- 
vision is made for expansion or con- 
traction, this being concentrated at 
the expansion joints. The fish plates 
at the fixed jointa are made as rigid as 
possible, and the bonds are four in number, two bonds being 
fixed in the web, and two in the flange of the rail. 

It was deemed advisable to use bonds of semi-flexible type, 
which have a conductor built up of parallel: strands of 


third-class cars, the latter being at either end, and equipped 


with two motor bogies; each bogie carries two 150-H.P. 


motors, so that there are eight motors per train. The 


current is conveyed to the motors through a cast-steel 


Мотов BoarE TRUCK. 


slipper, attached to a beam on each side of the motor bogie, 

which rubs on the third rail. | 
Both types of cars are 60 ft. long and 10 ft. wide, 

being the widest carriages in this country, amd have 8-ft. 
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wheel-base bogies fixed 40 ft. 6 in. apart centre to centre. 
They are arranged with straight sides, match-boarded 
below the side lights. 

There is a monitor or clerestory roof 6 ft. 2 in. wide, the top 
being 12 ft. 73 in. from the rail level. The vehicles are painted 
in the company's standard colours of brown and crimson 
lake. The motor-cars are divided into two main com- 
partments, with a luggage and motor compartment; access 
is obtained through entrance vestibules, which are recessed 
back at either end, the whole arrangement being so designed 
that the doors shall not project beyond the 10 ft. width when 
extended. Immediately ineide the compartments the seats 
are placed longitudinally against the sides of the car, so that 
ample space is allowed for the ingress and egress of 
passengers, The cars are otherwise fitted with cross seats 
and reversible backs, with a passage between ; the first class 
accommodates two on either side and a total of 66 
passengers per car, the third class three on one side, and 
two on the other, with а total of 69 passengers per car, the 
total seating accommodation in a normal train being in this 
way 270 passengers. ; 

. Large fixed side lights give passengers an excellent view 

of the country while passing, and ventilation is obtained 
through hinged lights in the monitor roof, and extractors. 
Between all cars vestibule gangways are provided, and it is 
therefore possible to pass from one end of the train to the 
other, but only those between the first-class cars are for the 
use of passengers. | | 

The first-class trailer cars are finished in polished 
mahogany, with polished Kauri pine panels, the seats being 
upholstered in epingle. 

The third-class motor-cars are finished in polished 
wainscot oak, all seats being covered with light rattan cane- 
work to match. The under-frames throughout are of steel. 
Central buffing and drawgear is arranged at each end of the 
trailer cara and the trailing end of the motor-cars. At the 
motor compartment end, standard buffing gear is utilised, to 
simplify the running or shunting of these trains if brought 
in contact with ordinary rolling stock. 

All cars are electrically lighted and heated, and there is a 
through bell communication which enables the guard to give 
the motorman the signal to start from any vestibule entrance 
on the train. | 

The total weight without passengers of each trailer car ів 
26 tons, and of each motor-car 44 tons, making the total 


weight of each four-car train 140 tons, with a length over 


all of 248 ft. 6 in. 

The bogies for the trailer cars are the company's standard 
carriage bogies. Special springs have been introduced to 
ensure easy riding. 

The motor bogie is built entirely of steel, with 8 ft. 
wheel base ; the wheels are 3 ft. 6 in. diameter, an exceptional 
size in connection with electric traction. 

A special feature in connection with the axle boxes is that 
the fillets on the journals are kept quite clear of the brasses, 
thus avoiding a fruitful source of hot bearings. The gears 
are not split, but are forced solid on to an enlargement on 
the axle, and keyed. 

(To be concluded.) 


BUSINESS NOTES. 


{Continued from page 546.) 


Belgium.—The balance-sheet of the Société Filiale 
Belge-Neerlandaise d'Aluminium, of Brussels, for the last financial 
year shows a loss of £5,120. | 


German Accumulator Works.— The report of the 


Accumulatoren und Electricitü'swerke Gesellschaft (Boese & Co.), 
of Berlin, for the last financial year shows a loss of £9,263. 


Imports of Foreign Electrical Apparatus,—There 
was again an increase in the imports of foreign goods and apparatus 
into this country during February las’, the returns showing a total 
of £64,756, which briags up the total for the first two months of the 
year to £139,430, ав compared with only £103,035 in the corre- 
sponding two months of 1903. 


Plant for Sale.—The Gillingham Corporation, which is 
discontinuing the use of single-pbase plant, is inviting tenders for 
engines, boilers, alternators, and other machinery, &c., of which 
some further information is given in our Official Notices” to-day, 


Patent Centrifugal Exhaust Head.—Messrs. Aiton 
and Co., of Western Works, Willesden Junction, have recently 
laced on the market a patent centrifugal exhaust head, which, it 
is claimed, is the only one suitable for steam hammer work. It is 
made entirely of cast-iron, and has no loose internal parts to shake 
to pieces, when subjected to excessive vibration. A number of these 
exhaust heads are in use at H.M. Dockyards and at electric lighting 
and other works throughout the country. 


LIGHTING AND POWER NOTES. 


Ayr.—On the recommendation of its electrical engineer, 
the Т.С. has decided to instal additional machinery at the works at 
& cost of £2,500, and to apply for further borrowing powers to the 
extent of £15,000. 


 Bath.—The Corporation has reduced the charge for 
energy for power purposes to 12d. per B. T. U. 


Bexhill.—The T.C. has resolved to apply to the L.G.D. 
for sanction to borrow £3,500 for E.L. purposes. 


Blairgowrie.—A report has been forwarded to the Water 
Trust by the promoters of the Benachally scheme. The average 
flow into the loch per day is estimated at 5,250,000 gallons. One 
hundred acres of land will be required to be submerged to provide 
storage for 160 days a year when the rainfall is under the average. 
The promoters propose to convey the water two miles to the genera- 
ting station on the Lunan Burn at Butterstone, 700 ft. below the 
level of Loch Benachally. The energy will be transmitted to 
Blairgowrie, and supplied at 2d. per unit for light. Factories and 
mills in Blairgowrie, Coupar Angus, and Alyth are expected to 
adopt electricity at very cheap rates. The power available at 
Butterstone is estimated at 700 вир, for a 12-hours day, running 
900 days per year. The total cost of the works, including trans- 
mission to Blairgowrie, Rattray and Coupar Angus, is estimated at 
about £42,000. 


Caerphilly.—There was some opposition, on the ground 
that the scheme could not be commercially successful, at the B. of T. 
inquiry on March 23rd, relative to the U.D.C.’s application for a 
prov. order to supply energy to Oaerphilly, Llanbradach, Ab:r and 
Senghenydd. Objections were made on behalf of the Great 
Western, the Taff Vale and Rbymney, and the Barry Railway Cos., 
the Windsor Coal Co, the Rhymney and Aber Valleys Gas and 
Water Co., the Cardiff Coal Co., and Lord Windsor. For the 
Council it was stated that it was proposed to take energy in bulk 
from the South Wales Electrical Power Distribution Co. at 14d. per 
unit., and the total capital expenditure would be £5,500. For the 
opposition the chief witness was Mr. Hammond, and it was urged 
that the scheme could not be commercially successful. 


Cauvery Falls.—The total cost of the second installa- 
tion of the power scheme, which will increase the capacity from 
4,000 н.р. to 6,000 H. p., will be, according to the Times of India, 
Re. 13,10,870. The existing capacity of the dams, river works and 
water channels is sufficient to meet the additional demand, but 
the voltage over the main transmission line will be increased from 
30,000 to 35,000, necessitating some alterations. 


Devonport, —The Admiralty has entered into a contract 
with Messrs. Lapthorn, of Plymouth, for the building of an elec- 
tricity generating station for Devonport and Keyham Dockyards 
at a cost of about £35,000. Electricity is to be used for lighting the 
establishments, for driving all the dock and constructive machinery, 
and for running the railway betweeu the two yards. The cost of 
the installation is estimated at £250,000. 


Dublin.—It is reported in the local papers, that various 
defects have been revealed in the steam engines supplied to the 
Pigeon House Fort E. L. works recently completed for the Corpora- 
tion. As a result of recent tests by Mr. R. Hammond, the 
engines do not appear to be up to specification, and wlll probably 
be rejected. 


Dunfermline.—The Fife Electric Power Co. has decided 
to accept the site at Townhill offered by the Т.С. for the erection of 
a generating station for the West of Fife. 


Exeter.—The T.C. has offered to supply energy to the 


‘Urban District of Heavitree at the same rates as charged at Exeter, 


i e., lighting, 5d. per unit; power and heating, 23d. per unit; street 
lighting, 24d. per unit. 

Fleetwood.—The U.D.C. has resolved to serve a notice 
upon the Fleetwood and District Electric Light and Power Syndi- 
cate, Ltd., intimating that it is the Council's intention to apply for 
the revocation of the Fleetwood E.L. Order, 1890, at the expiration 
of a period named, unless the street lamps in and near Каас їв 
Road and other streets are electrically lighted. 


Foots Cray.— At a recent meeting of the Т.С. a letter 
was read making an offer of £150 for the purchase of it3 prov. order, 
and the Council is considering the proposal. 


Hanley.—The L.G.B. has written the T.C. in reference 
to its application to borrow £17,600 for electrical purposes. It will 
defer giving sanction for the £5,000 for generating plant, £600 for 
superheaters, and £200 for switchboard until tenders bave been 
submitted. The Board stated that it would sanction q>loan, in 
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respect of the excess expenditure, of £11,151, £649 having been 
deducted for the amount of principal which would have been repaid 
if the loan had been raised at the dates of execution of the works, 
geven and eight years ago. ; 

The T.C. proposes to make the following reductions in the prices 
of energy: — Private lighting, 6d. per unit for the first 91 hours per 
quarter, instead of 150, and 3d. afterwards; and 6d. per unit for the 
first 1,000 units per quarter, 5d. instead of 5&d. for the second 1,000, 
4d. instead of 44d. for the third 1,000, and 4d. beyond. Places 
of worship, 4d. per unit, instead of 44d. Meter rents reduced by 
25 to 30 per cent. | 


Kettering.—The U.D.C. has fixed the scale of charges 


for meter-rents per quarter at from 5 amps, 58., to 100 amperes, 3s. 


London.—HawrsTEAD.— The B.C. has decided to sell 
Some of its plant, principally that installed in the beginning, at & 
cost of £3,822, it being stated that, owing to the adoption of super- 
heaters, it is no longer required. 

BATTEBSEA.—The B.C. has resolved to seal an agreement with the 
County of London Electric Supply Co. with respect to the transfer 
of three areas, so A8 to make districts within which local authorities 
and companies are authorised to supply electricity coterminous. 

MARYLEBONE.— On the 24th ult. the Select Committee of the 
House of Commons found the preamble of the Marylebone 
Electric Lighting Bill proved. It allowed a period of 38 years 
for the repayment of the money borrowed under the Bill, this 
period to date from three years after the passing of the Act. The 
clause empowering the Council to lease the undertaking was struck 
out. 

HAMMERSMITH.— The B.C. has decided to apply to the L. C. C. 
for a loan of £10,640, to be expended ав follows:—Mains, 
#2702; street boxes and culverts, £514; trenching work, £554; 
sub-stations, £784; transformers, £1,245; switchboard, £909; 
clerk of works and engineer’s charges, £255; conaumers’ services, 
£3,677. Mr. Chamberlayne, the chairman of the Finance Com- 
mittee, stated that the accounts of the undertaking would show a 
satisfactory profit on the year’s working, but it was improbable that 
there would be any sum available for the' relief of the rates, on 
account of the conservative policy of the Electricity Committee in 
defraying what was really loan expenditure out of revenue. The 
electrical engineer reported that, as the result of using hot air 
forced draught on No. 1 boiler, a very considerable saving had been 
effected, and he advised that one of the Babcock & Wilcox boilers 
be fitted with the same apparatus (Howden’s) ac a cost of £495, in 
order that cheap anthracite coal may be used instead of best Welsh. 
This was agreed to. 

On the recommendation of its Electricity Committce, the B.C. 
has instracted its electrical engineer to prepare plans and estimates 
for further extensions to the generating plant, which it is stated 
will cost about 440,000. The B.C. has resolved to terminate the 
arrangements entered into with Mr. A. H. Preece in 1896 as its 
consulting engineer, and to entrast the carrying out of the extengions 
to Mr. Bell, its electrical engineer. 


Malvern.—On March 24th the new electricity works and 
dust destructor erected at a cost of £17,000, were formally opened 
by Sir H. F. Lambert, chairman of the District Council. About 15 
miles of cables have been laid. After having switched on the light, 
and declared the works open, the company adjourned to the 
Imperial Hotel as the guests of Mr. F. A. Moerschell, chairman of 
the Lighting Committee. 


Musselburgh.—The Т.О, has agreed to enter into a con- 
tract with the local tramways company for electrically lighting the 
main thoroughfare. The number of lamps required are 20, and the 
price to be charged is 24d. per unit. 


Perth.—The T.C. has resolved to agree to the terms 


suggested by the N.B.R. Co. for a supply of energy at 21d. per unit 
for 20,000 units, whether consumed or not. 


Salford.—On March 23rd & L.G.B. inquiry was held 
relative to the application of the T.C. for а loan of £25,000 for elec- 
tricity purposes, and there was no opposition. 


Sydney (N. S. W.). Тһе City Council has decided to enter 
into arraogements with Messrs. Pope, Maher & Co. for a continuance 
of their contract for arc lamps, pillars, &c., by the Clyde Engineering 
Co. The electrical engineer has estimated that it would cost 
£230,000 to put down а plant to supply the whole of the city with 
light and power. 


Taunton.—The Assessment Committee has made a sub- 
stantial increase in the assessment of the Corporation E.L. works, 
and the T.C. has resolved to appeal at the Somerset Quarter 
Sessions. 


Watford.—The В. of T. has refused to accede to the 


request of the U.D.C. for powers to extend the lighting area beyond 
the town. 


Wednesbury.—The Corporation, which is taking a 
supply of energy from the Midland Electric Corporation's works at 
Ocker Hill, has installed in its &ub-station at the Back Fields two 
motor-generator sets, built by the Pho:nix Dynamo Manufacturing 
Co., each geuerator having a capacity of 75 xw., driven by 115 H.P, 
two-phase motors running at 750 r.p.m., the pressure of supply 
beiug 230 volts D.C. A battery has also been installed to take 
the light load. Energy is transmitted from Ocker Hill at 7,000 
volts aud transformed down to 210 volte, A c, at the Midland 
C orporation's transformer station iu Dudley S.reet. 


Yreka (California).— The Yreka E. L. and Power Co.'s 
installation, recently completed, and which is situated on the Sbasta 


River 5 miles from the town, comprises two 180-x w., three-phase, 


60-cycle, 6,600-volt Victor-Westinghouse water turbo-generators. 
The turbines are 24 in. in diameter, running at 430 r.p.m., with а 
capacity of 250 н.р. each. Overhead transmission is used, and the 
current is transformed down to 220—110 volts by three 15-Kw., 
three 10-x w., nine 5-K w., and six 2-kw. Westinghouse transformers. 
It is intended to supply energy for lighting the towns of Yreka and 
Montagne, and for mining purposes, and at the present time the 
lamps in use for public lighting consist of 12 G.E.C. arcs and 36 
32-с р. incandescents. 


TRAMWAY AND RAILWAY NOTES. 


Exeter.—The Corporation last week was informed by 
theElectric Tramways Committee that the cost of promoting the 
Parliamentary Bill enabling the Council to construct and work 
about 12 miles of electric tramways had been £3,952, and the 
arbitration to ascertain the amount to be paid by them for the 
existing horse trams cost £1,069 103. 


Liverpool.—The third annual report of the working of 
the tramwavs, has been presented by Mr. C. R. Bellamy, general 
manager. The scheme forthe carriage of merchandise between the 
Liverpool docks and South Lancashire towns, it is said, has not 
developed rapidly owing to the South Lancashire Tramway Co. 
failing to proceed with the doubling of their lines as contemplated 
when the scheme was discussed. Arrangements were, however, 
still in hand for dealing with the matter. The speed on the Liver- 
pool tramways had been increased from 5:8 to 75 miles per hour. 
The increased earnings through the use of the top covers on cars 
was about 144. per ear- mile, or a total increase per car per annum 
of upwards of £180. Of 150 cars ordered to be fitted with tops, 50 
had been placed in service up to December 31st. These were being 
added to at the rate of five or six cars per week. Overcrowding 
would, it was believed, be largely obviated by the use of the 
covers. The number of personal accidents had deoreased 11 per 
cent. with an increase of passengers of 3'4 per cent. The ratio of 
fatalities to passengers carried on the railways in the United 
Kingdom in 1902, was one in 1,016,222, as against one in 23,264,308 
in connection with the Liverpool tramways. Їп 1898 the ratio was 
1 to 6 million passengers carried by the cars. Each car on ап 
average ran 3,194 miles before requiring attention. "The cost of 
maintaining and renewing the overhead electrical equipment was 
£4,672, as against £6,223 in 1902, a decrease of 24'9 per cent. The 
electrical energy used for haulage and lighting the сагв was:— 
Liverpool, 17,041,963 units; Bootle, 936,755; a total of 17,978,718 
units; an increase of 6 66 per cent. on 190% The number of cars in 
stock was 494, of which an average of 383 were in use. The total 
passengers carried in 1903 was 113,057,234, against 109,335 585 in 
1902. The mileage was 11,731,838, against 11,790,815 in 1602. The 
receipts were £524,468, compared with £506,728. The cost of work- 
ing last year was £340,897, whicn with interest and sinking fund, 
£106,916, made £447,814. The cost per mile was 91664. 
The net balance was £96,242, of which £61,161 was placed to 
reserve, &c, and £32,080 to general rate account. The 
total costs per car-mile were 6 983d.; interest, &c., 2°168d.; 
total, 9°166d. The car-mile earnings were 10°733d.; average 
fare per passenger, 1113d.; average length of 1d. stage, 25 
miles; length of track 103 miles. 


London.— Once more the House of Commons has thrown 
out the Embankment tramway scheme, which would have provided 
the very necessary connection between North and South London. 
The majority against was 28. And one of the arguments was that 
tramways on the Embankment would obstruct processions! Oh! 
Mr. Cohen, of Islington ! 

L.C.C.—Notices bave been posted that on and after April 6th the 
present service of cable cars between Brixton Road and Streatham 
will be withdrawn. It is hoped that, by this means, the work of 
electrification will be accelerated. 


Rowley.—Last week the Tramway Committee reported 
to the Council that tatisfactory terms had been arranged with the 
Birmingham and Midland Tramways Co. for the construction of the 
new line from Old Hill to Blackheath. It was also reported that 
the Board of Trade had approved of the position of the poles, and 
that the rails would be obtained from Barrow-in-Furness. It was 
recommended that the loan to cover the cost of the proposed tram- 
way should be increased from £27,600 to £28,000, owing to addi- 
tional improvements being required, and that the sanction of the 
Board of Trade to the proposed alteration be obtained. Mr. 
Mitchell urged that some provision should be made in the contract 
with the Tramway Co. that the rails should be of English make, but 
the chairman assured him that the raila would be supplied by 
British manufacturers The report of the Committee was approved 
by the Council. 


Tipton.—At the meeting of the U.D.C. last week а 
lengthy discussion took place respecting the giving by the Council 
of consent for the South Staffordshire Tramways | Lessee) Co. to use 
steam power on the lines for a further period, and eventually, on 
the motion of Mr. D. Hipkins, it was decided to withhold such 
sanction, and to call upon the company to carry out their agree- 
ment to electricaliy equip the line from Dudley to Wednesbury, 
and run в 10 minutes’ service. 
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West Bromwich. — It is stated that at the end of 
March, the tramway company to whom the lines have been leased 
owed the West Bromwich Corporation no less than £6,700 for rent. 
A dispute that has arisen respecting the lease and agreement is said 
to be responsible for the accumulation. 


—————— MR. 


TELEGRAPH AND TELEPHONE NOTES. 


Telephonie Communication with France.—It is 
announced that on April llth, the telephone service between 
London and Paris will be extended to the provincial towns in 
England and France between which communication is at present 
practicable. Subscribers to the Central, Western, Victoria, Putney 
and Mayfair exchanges of the Post Office in London will be able 
to communicate with Amiens, Armentiéres, Bethune, Bordeaux, 
Boulogne, Caen, Calais, Cambrai, Chartrés, Denain, Dieppe, Dijon, 
Douay, Dunkirk, Elbeuf, Havre, Lens, Lille, Lyons, Marseilles, 
Nancy, Orleans, Paris and suburbs, Roubaix, Rouen, St. Etienne, 
St. Quentin, Tourcoing, Tours and Valenciennes. Communication 
will at the ваше time be available between the post offices at Bir- 
mingham, Bradford, Brighton, Bristol, Cambridge, Cardiff, Derby, 
Hull, Ipswich, Leeds, Leicester, Liverpool, Lowestoft, Manchester, 
Newport (Mon.), Norwich, Nottingham, Sheffield, Southampton and 
Yarmouth and renters of wires into those offices on the one hand 
and Paris and certain of the above-named French towns on the 
other. Particulars of the service can be obtained from the local 
postmasters or from the secretary, General Post Office, E. C. The 
charge will be 8a. fora conversation of three minutes, except in the 
саве of conversations exchanged with Bordeaux, Lyons, Marseilles, 
and 8t. Etienne, in which case the charge will be 10s. for three 
minutes. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


Dom:'nica-Martinique .. ө» oe ee 
Вз. Lucia- Martinique ee ee ee ee 
Trinidad-Demerara No. 1 .. 88 „ә aw А 


Cayenne-Pinheiro ee oe ee ee Aug. 1B, 1903 ee ee 
New York-Hayti ee ee ee ee ee April 18, 1908 ee өө 
Anjer Kalianda . ee ee e. ug 2, 1903 . ee 
Reissa-Issa (Y emen)-Camaran - ee ee Oct. 22, 19023 oe 
Tourane-Amoy .. T T ss s . Nov. 10, 1908 .. T 
Tarifa- Tangier ee oe oe oe ° е Jan. 18, 1904 os 
St. Jacques-Haiphong .. e vu March 7, 1904 

Closed i Nagasaki- Vladivostock ee oe oe Feb, 15. 1904 ee 

.. Feb. 18, 1904 


Port Arthur-Chefu .. we oo 


Dakar-Konakry .. . March 24, 1904 . March 24, 1904 


LANDLINES. 


Seoul-Masampo . č oe T .. Feb. 13, 1901 
Beoul.Gensan  .. m " Ee A .. Feb. 13,1904  .. 
Anju-Ping-Yang. de vs .. Feb. 25, 1904 
Ninguta- Viadivostock . - .. March 2, 1904 .. 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


Acton.—April 19th. The U.D.C. invites tenders for two 
200-kw. motor-generators, switchboard, cables, arc lamps, accu- 
mulators, and crane. See ''Official Notices” March 25tb. 

Austria.— Tenders are about to be invited for the 
establishment of about 19 kilometres of electric tramways in the 
town of Senftenberg, Bohemia. 

Barnes.—April 12th. Batteries, boosters and switch- 
gear for the electricity works. See Official Notices" March 25th. 

Barrow-in-Furness.—April 20th. Condensing plant, 
and electrically-driven pump, &c. Se Official Notices” to-day. 

Burton-upon-Trent.—April 5th. One 500-Kw. steam 
generating set and condensing plant. See ‘Official Notices” 
March 25th. 

Chili.— June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan). See this column for February 
19th. 

Cuba.—April 15th. Tenders’ are being invited until 
April 15th by the General Direction of Communications in 
Havana, for the establishment and working of a telephone exchange 
in the town Guantanamo.  Particulars may be obtained from, and 
tenders are to be sent to, La Direccion General de Communicacionés, 
Havana. 

Edinburgh.—April 4th. Electricity meters for the 
Corporation. See Official Notices” March 18th. 

Edinburgh. — April 22rd. Switchboard extension, 
piping. See Official Notices" March 25th. 

Foot's Cray.—The Council invites offers for the purchase 
or working of its prov. order. See Official Notices“ March 25th. 

Gillingham.—April 11th. Engine and dynamo oil, 


and electric meters. See Official Notices to-day. 


G. W. Railway.—April 26th. Four 200-Kw. and ten 
400-x w. motor-generatore, four cooling towers, oranes, and coal and 
ash conveying plant, for Park Royal generating station and various 
sub-stations. See “ Official Notices to-day. 


Grimsby.—Aprii 15th. Electrical installation at the 
Alderman Dobson Schools. See Official Notices to-day. 


Italy.— August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the town. 


Lancaster.—April 14th. Permanent way, overhead 
trolley and other tramway work. Bee Official Notices March 18th. 


Manchester.—April 7th. Synchronous motor-generators 
for sub-stations ; superheaters for Dickinson Street. Вее Official 
Notices" March 18th. 


May-Oatway Installations.—Tenders for. installations 
$ this system at Бен and Dundee. See Official Notices” 
arch 25th. 


1 
Melbourne.—May 13th. Опе 750-kw. direct-current 
steam generator. See “ Official Notices " March 18th. 


` Natal.—May 9th. 


Electric telpherage system for 
Bonded Warehouse. 


See Official Notices March 18th. 


Partick.— April 120. One 500-xw. steam dynamo, 
75-K w. balancer, and switchboard extensions. See Official 
Notices to-day. 


Reading.— April 2nd. Six double-deck bogie cars, and 
one water cart. See Offizial Notices " March 18th. 


Rhyl.—April 18th. Carbons, meters, oils for the elec- 
tricity department. See Official Notices to-day. 


Spain.—April 2nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders for a telephone exchange 
with sub-exchanges. See this column for March 18th. 


St. Albans.—April 6th. Electric wiring of Napsby 
Asylum, for about 2,500 points. See “ Official Notices" March 25th. 


St. Pancras. — April 12th. Two 1,000-kw. turbo- 
dynamos, switchboards, £c. See Official Notices to-day. 


Tynemouth.—April 22nd. Meters, indicators, and 
motor hiring for the Corporation. See two Official Notices” 
March 25th. 


Westminster.—April 18th. High aud low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
See Official Notices March 18th. 


Woolwich.— April 14th. Electric crane. 
Notices " to-day. 


See Official 


OLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
has accepted the tender of the British Westinghouse Co. for a 720- 
KW. set, at £5,676. 


Brush Contracts.—The Brush Electrical Eogineeeing 
Co. have secured the following contracts :— 
LoronpsonovGH CongPonaTríoN.— Two 250. K w. steam turbo electric generators 
with condensing plant (£3,745). 
AUCKLAND ELECTRIC Tramways Co. Four single-deck tramcars complete 
with Bruch trucks and electric equipment. 
LoNpoNbERKY ÁsYtUM.—Plant for electric lighting installation. 


Caleutta.—A morning paper says that Messrs. Crompton 
and Co, Ltd., have received from the Calcutta Electrical Supply 
Co. orders for electrical machinery to the value of £40,000. The 
news is said to have “created great satisfaction in the town, as 
the men at these works have been working short time for several 


months." 


Dundee. — The Tramways Committee on 17th ult. 
recommended the acceptance of the tender of Messrs, Thomas 
Parker, Ltd., for three new generators. 


Exeter and Hammersmith.—Messrs. Cowans, Ltd., 
have received contracts for Andrews duplicate mains system from 
the Exeter Corporation at £253, and from the Hammersmith Vestry 
at £124 103. 


Hammersmith.—The B.C. has ordered from the 
B. P. H. Co. 100 of their type K induction ш ters. 


Ipswich.—The T.C. on March 23rd accepted the tender 
of Messrs. Reavell & Co. for the supply of an engine and dynamo 
(Electrical Co.’s) at £3,572. Ап amendment that a dynamo of 
English make (Messrs. Siemens Bros.) should be purchased at an 
extra cost of £36 was rejected by 14 votes to 11. 


Loughborough.—The T.C. has accepted the tender of 
Messre. Н. & T. Danks, Ltd., for two dryback boilera at £1,050. 
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Walsall. — The Т.С. has accepted the following 


tenders :— 
Мекктв, Parkers, Ltd., dynamo .. ee Lg vs es £180 
Messre, Bumsted & Chandler, engine . 5 s ius CQ0T 


РА 


FORTHCOMING EVENTS. 


Thureday, April 7th.—.3t 8 p.m. Civil and Mechanical Engineers' Society. 
„Friction Clutcbes and their Application to Motor Cars," by Mr. 
М. Holroyd-Smith. 

At 8.30 p.m.— Röntgen Society. Meeting. Exhibition Evening. 

Friday, April Fth.—Junior Institution of Engineers. The Heating and Venti- 
Jation of Factories,” by Mr. Kenneth Gray. 

Saturday, April 9th.—At 7.20 p.m. West Harticpcol Scientific Society. Annual 
meeting. 


''uesde y, April I2th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester), Annual general mecting. 


Wednesday, April 13th.— At 6.20 p.m. Lendon Electrica] Contractors’ Asso-, 


ciation, Dinner at Holborn Restaurant, ` 


"NOTES. 


Electrical Matters at the London Chamber of Com- 
merce.—The annual meeting of the London Chamber of Commerce 
was held on Thursday of last week at the cffices, Oxford Court, 
Cannon Street, Lord Brassey presiding. The report, which was 
adopted, elated that there had been three meetings of the Electrical 
Trade Section held during the year, and the subjects considered 
included the Port of London Bill, Income-tax Assessment of Agents 
of Foreign Firms in London, Workmen’s Compensation Act Amend- 
ment, Supply of Electricity Bill, and the Departmental Committee 
on Electricity in Mines, The Supply of Electricity Bill was dealt 
with by the Power Bills Parliamentary Committee, but no acticn 
was fcurd necessary. The opinions of members of the Committee 
were collected with a view to further action in the event of the 
re-introduction of the Billin the Session of 1904. Action was taken 
by the Bection with regard to the Departmental Committee on 
Electricity in Mines, arieing out of the publicity given to certain 
evidence before that Committee calculated to create an errcneous 
impression with regard to the position of the Erglish electrical 
industry. This was corrected by a communication to the secretary 
of tbe Departmental Committee. The Section obtained the opinion 
of its members by circular with regard to specific points in con- 
nection with the operation of tbe Workmen's Compensation and 
Employers’ Liability Acts, as affecting the electrical industry. The 
Section supported the recommendations of the Mansion House Com- 
mittee as to the Port of London Bill and in connection with the 
Income-tax Assessment of London Agente of Foreign Firms recorded 
its opinion that agents in this country should be chargeable with a 
tax upon the profits made by their foreign principals in the United 
Kingdom. 


Standardisation.— We believe fire-hose threads are 
pretty well standardised througkout Great Britain, if not through 
the Empire also. It is not во ір the United States, and this was 
proved at Rochester, U.S.A., where the hose from Syracuse and 
Buffalo would not fit the Rochester hydrants, &c., and, but for an 
adjoining stream, their timely assistance would have been useless. 
The American Machinist states that, throughout the United States, 
there is no standard of fire-hcse couplings, and the connections of ару 
one city are more likely not to fit those of another city, tban to fit 
them. There are diffcrences of pitch, of thread and of diameter, 
apart from numerous patent tbreadless couplings. At the still more 
disastrous affair at Baltimore the eame difficulty arose. The New York 
engines could not be coupled to the Baltimore hydrants ih the usual 
way, but the New York secticn was co large that it cculd elip right on, 
and was actually tied there, and the «ngine could thus get water, 
though probably at the cost of much leskage less. Nor could the 
aid from Washington and Philadelphia be properly utilised. If 
there are differences in hose couplings, this should not extend 
beyond certain standarde. One muy have 2-in. or 3-in., but the 
sizes should be limited in number, and then it is a simple matter to 
carry a set of standard reducing couplings. It would almost seem, 
after all, that, in the matter of standardisatior, there is very little 
to be learned from the United States. What bave our own 
firo brigades to say on the matten? Аге their fittings really 
standard? 


Electricity in Mines. — 4 question was asked in the 
House of Commons last week, by Mr. John Ellis, as to when the 
rules respecting the application of electricity to coal mining would 
be settled and published. 1а reply, Mr. Akers-l?ouglas said that 
the rules suggested by the committeo bad been circulated in the 
varicus mining districts and were being considered by the coal - 
«пев. IIe expected shortly to receive their views. Having 
repard to the number and complexity of the rules, he thought it fair 
to give some time for their consideration, and for tne suggestion of 
ьше@теп{їз before formally proposing them in accordance with the 
yrovieions of the Coal Mines Regulation Acts. Не was, however, 
using his best efforts to expedite the matter, as it would be of 
advantage to cvery one to get a set of rules into force as soon as 
possible. 


Post Office Engineering Department, London.—The 


first annual dinner of the above department was held on Tuesday, 


March 22nd, 1904, at the Criterion, Piccadilly, Mr. J. Gavey, C. B., 
M. Inst. C. E., Engineer-in-Chief of the General Post Office, presiding. 
The guests of the evening included the Right Hon. Lord Stanley, 
Postmaster-General, Mr. H. Babington-Smitb, Secretary, Mr. J. C. 


Lamb, C B., Mr. J. Ardror, 8ir Robert Hunter, Mr. 8. C. Hooley, 


Mr. J. W. Wi'lmot, Mr. A. J. M. Ogilvie, Major Turner, Dr. 
Walmelcy, ard Dr. Drysdale, the company numbering about 200. 

After the Royal tcasts bad been duly honoured, Lord Stanley, in 
proposing “The Engineering Department," eulogised the work of 
the staff, whom he characterised ав the pioneers of the great post 
office army. 

He also referred in glowing term; to those civil engineering 
members of the staff, whose work originally lay with the Royal 
Engineers, and to the services which Mr. Gavey had rendered to 
the country at large. 

Mr. Gavey, ix responding, remarked that it had taken 34 years 
to establish an annual dinner, which was partly accounted for 
by the fact that it was only within the last few years that 
an abnormal growth had taken place in the engineering 
staff. In 1894 the Chief Engineer’s Headquarters contained only 
28 members, and the Metropolitan district an equal number. At 
present the Chief Engineer’s Staff numbers 109, and the Metropolitan 
districts 221. During the last four years they had dug up 550 miles 
of London streets, laid 1,100 miles of conduits, and 120,000 miles 
of telephone wire, to which were connected 16,000 telephones. 

Mr. A. J. Stubbs, Superintendent Engineer, North Metropolitan 
District, propcsed the health of The Visitors,” coupling it with the 
name of Mr. H. Babington-Smith, the Secretary of the Post Office, 
to which the latter gentleman briefly replied. ` 

The musical programme (under the direction of Mr. H. J. 
Hcggarth) was excellent, and contributed to by such well-known 
artistes as Miss Mabel Braine, Mr. Anderson Nicol, Mr. Montague 
Borwell, Mr. Sivey Levey, and Mr. Fred. Upton; one of the most 
appreciated items was a very clever recitation entitled The Tele- 
phoning of London,” by Mr. Sivey Levey. 


South African Notes.—Our Durban correspondent in 
bis last communication to hand, says :—“‘ Generally, electrical work, 
like other work, is very dull, and to thoze who contemplate coming 
cut to ceek work, my advice is wait.“ 

Durban (Natal) — The acting borough electrical engineer's 
(Mr. A. Taylor) report for month ending February 29th, shows a 
continued progress of the electricity undertaking, 2,376 lamps 
having been applied for, and motive power totalling 35 н.р. off the 
500 v. рс. supply. The number of connections made was (0, 
making the total number to date 2,269. The street lighting is being 
preceeded with as rapidly as possible. 20 Brockie-Pell arc lamps 
which were supplied by current from the Point Works, bave been 
replaced by 500 v. enclosed arce, ard their circuits diverted to the 
new power station, and the incandescent street lighting has been 
increased by 85 lamps The laying of the telephone pipes and con- 
duits is well in hand, 2,250 ft. run of 34-in. cast-iron pipes, 2,000 ft. 
of 3-in. cast-iron pipes, and 2,000 ft. of 6-way conduit having been 
laid. At the power station the extensions to boiler and condensing 
plant is nearing completion. 

Johannesburg (Transvaal).—At a meeting of the Town Council on 
March 2nd, Messers. Poetter & Co.'s tender to supply and erect in 
Johannesburg a gas producer plant in connection with the tramway 
and lighting scheme was accepted, the tender being £50,600. The 
Council also accepted the tender of Messrs. Siemens Bros. & Co., 
London, amounting to £154,320, for supplying ard erecting gas 
engines, and also electrical generating plant. Messre. Siemens's 
{ender was the third lowest, and whilst the lowest tender showed a 
saving of £13,000, this was made up, by accepting Messrs. Siemens's 
tender, wbich showed a saving in gas amounting to about £850 per 
apnum. With a view to avoiding disputes, the Council decided to 
approach both firms with a view of Messrs. Siemens Bros, under- 
taking tLe whole contract at an additional cost, not exceeding 5 per 
cent. on Messrs. Poetter & Co.’s tender. 


Rating of Machinery. — An influential and well- 
attended meeting of members of Parliament favourable to the 
Rating of Machinery Bill, was held on March 22nd, in one of the 
Committee Rooms of the House of Commons. Sir William Hollard 
presided, and among those present were Sir William Tomlinson, 
Sir Charles Dalrymple, Sir A. Seale Haslam, Colonel Royds, Mr. 
E. Chapman, Mr. Herbert Whiteley, Mr. H. Broadhurst, and Mr. 
Charles McArihur. There were also present Mr. G:lbert Watson 
and Mr. G. Humphreys-Davies, Secretary and Consulting Surveyor 
respcc‘ively to the Machinery Users Association. The meeting 
expressed their satisfaction at the result of the cebate on the 
second reading of the Bill on March 18th, when a substantial 
majority was obtained, in spite of a small House and a somewhat 
unexpected debate. The desirability of removing the objections of 
certain Members of Parliament was considered, and it was decided 
to immediately appoint a Sub-Committee for the purpose of taking 
steps to satisfy these particular opponents that tbeir apprehensions 
are without foundation. The following Members of Parliament 
were elected to act, with power to add to their number:—Sir 
W. H. Holland, Sir W. H. Houldsworth, Sir W. E. M. Tomlinson, 
Sir Liard Strachey, Sir John Rolleston, Mr. Alfred Emmott, Mr. 
D. J. Shackleton, Mr. George White, and Mr. Edward Chapman. 


Bradford Tramwazs.— The gross receipts of the Brad- 
ford electric tramways for 1903-4 amounted to 4193, OC0, as against 
£173,000 in the previous year. The expenditure was £120,000, Of 
the balance, £37,000 will be applied to sinking fund and interest, 
and the remaindor allotted to depreciation and other purposes. 
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А New European Turbine Combine.—A new com- 
bination in the steam turbine bueiness has been formed, while that 
which was recently announced as having been constituted has been 
indirectly strengthened. It will be remembered that the first com- 
bine was established by the German interests represented by the 
Berlin Allgemeine Electricity Co., which has a share capital of 
£4,500,000, and by the enormous financial interests associated with 
the American General Electric Co, of New York. The various 
companies concerned have established on common account, two com- 
panies in Germany for the respective exploitation of patents and 
the manufacture of steam turbines on the American Curtis system 
and on the German plans of Messrs. Riedler & Stumpf, although the 
sale will be conducted by the constructional company in a number 
of European countries. This combination has been followed by 
the Berlin Allgemeine Co. taking up а large financial interest in 
the Swiss firm of Brown, Boveri & Co., who are the European 
licensees of the British Parsons turbine. It is assumed from this 
association of interests, that the possibility exists of friendly co- 
operation between the new German turbine companies and the 
. Bwiss company in relation to the American, German and British 
types of steam turbines. The new combination is of an equally 
formidable character. It has been formed to introduce in practioe 
the Zoelly steam turbine devised by Director Zoelly, of the firm of 
Escher, Wyss & Co., of Zurich, who enjoy а world-wide reputation 
for water turbines, and who supplied the large turbines now in use 
at the Niagara Falls power station. The Zoelly steam turbine, 


backed by the experience of the Swiss company in hydraulic tur- , 


bínes, is said to have already yielded admirable resnlts. The com- 
bination which has taken this type under its wing is composed of 
the Swiss company in question, the F. Krupp Steel Co., tbe North 
German Engineering Co. of Bremen, which is a subsidiary of the 
North German Lloyd Steamship Co., the Biemens-Schuckert- Electric 
Works Co., of Berlin, and the United Augsburg and Nuremberg 
Engineering Co. It is not proposed to form a separate company to 
build Zoelly turbines, but each of the members of the combination 
will construct these engines on a common basis of drawings, 


patterns, sizes, &c., and thus effect considerable economy in prc- 


duction. Theinterest taken by the great Krupp Co. is explained 
by its owning the Germania shipbuilding yard, while that of the 
North German Lloyd, although of an indirect character, is equally 
of considerable value. 


Physiological Rays and Wires.—M. Charpentier’ 
who claims to have discovered that N rays are emitted by the 
living body, states that other rays are also associated with them, 
and some of these can be transmitted by wires. In the Comptes 
Rendus, January 25tb, he describes the following experiment. A 
small disc.of thin copper (called the transmitter) communicates by 
a copper wire with the phosphorescent ecrecn used to detect the 
rays, the wire, in fact, being twisted a few times round the screen. 
The disc was from 1 to 2 centimetres in diameter, and the wire 
nearly a metre long, but it might be much longer. The screen was 
fixed in the corner of a dark room, and the disc at the other end 
of the wire was free. When the disc was placed near a living body 
the screen glowed more brightly. This occurred whatever the 
form of wire or the obstacles between the disc aud screen. An 
electric screen, such as a plate of copper or aluminium, joined to 
earth, when interposed, arrested the radiations. Insulated metal 
plates did not arrest them. He concludes that physiological rays 
can be transmitted not only direct through air, like raya of light, 
but along metals, like electricity. Such sources of N rays as 
tempered steel, Ee says, emit rays having this double mode of 
propagation. This discovery will be useful in the further investiga- 
tion of these rays by making the screen, а copper plate covered with 
‘phosphorescent sulphide of calcium and attaching it to one end of 
the wire, the other end being free to apply to points of the body — 
for example, the different parts of а nerve. А small copper disc 
on the free end may be used for exploring larger areas of the body. 


Simultaneous Preparation of Ferro- Manganese and 
Barium Hydroxide.—Mons. G. Gin, of Paris, has taken out а 
German patent for a process indicated by the above title. A 
manganese ore containing the oxides of iron and manganese is 
smelted with the sulphide of an alkali or alkaline earth metal, or 
with a corresponding sulphate and an equivalent quantity of 
carbon. The melt is then mixed with just sufficient carbon to 
reduce the oxides of iron and manganese, and the whole is heated 
again in a second electric furnace which is tightly closed. If 
barium is used in the first operation, a mixture of two double oxides 
is obtained, viz., MnO, BaO and Fe,O, BaO. During the second 
process this breaks up into (Mr,C + 2 FesC), together with a cer- 
tain amount of barium oxide. On extracting the residual mass with 
boiling water, the barium oxide is converted into hydroxide, and 
can be recovered by crystallisation. 


Lecture.— Before the Barrow Foremen's Mutual Benefit 


Society last week, Mr. L. Padwick delivered a lecture on The 
ы? Cost of the Up-keep of Steam and Electiic Driving 
t." 


Separation of Zinc and Similar Volatile Metals.— 
Moris. A. Salguès has taken out a French patent for a process 
infended to separate volatile metals such as zinc from the none 
volatile metals which may accompany them in their impure atate. 
The metallic mass is heated in an electric furnace till it volatilises, 
the walls of the furnace being constructed of brickwork, which is 
made tight by surrounding it with a jacket containing water. In 
this way any vapours that permeate the porous material condense 
outside and block up the pores. Similar arrangements are fitted to 
prevent loss of vapour at the places where the electrodes enter, and 
at the inspection holes, &o. Three electrodes are employed, two 


of them being movable and either vertical or sloping, the third 
being disposed horizontally. The metallic vapours leave the 
apparatus through a tube into which a current of some indifferent 
gas is pumped ; they then traverse tortuovs passages, and a chamber 
where they are finally condensed, while the gas passes to the pump, 
and is put into circulation once again. 


Appointments Vacant.— The Governors of Woolwich 
Polytecbnic want & head of the mechanical and electrical engineer- 
ing department (£3CO), a first assistant (£2CO), and a second 
assistant (£175); assistant electrical engineer for York (£200). See 
our '' Official Notices to-day. 


The Brussels Central Station Contract.—The Muni- 
cipal Council of Brussels has rejected by a large majority the 
scheme submitted jointly by the Allgemeine and Union Elec- 
tricity Companies, of Berlin, for the erection and equipment of & 
large lighting station in the Belgian capital. The German project, 
which was in close competition with the Belgian tender presented 
by the Dulait-Pieper group, was favourably reported upon by 
experts some time ago. In this connection a Brussels correspondent 
states tbat the rejection of the Berlin offer cannot be regarded aa 
final, The necessity for establishing a large and uniform central 
station is generally recognised. The price charged is high, and the 
efforts which have for some time past been made to 
secure a reduction have been unsuccessful on the ground 
that if it were granted, the small generating stations scattered 
over the town would be unable to cope with the increased. 
demand. The correspondent assumes that as the proposed central 
station will place heavy financial responsibilities upon the con- 
tractors in the execution of the works, the order will eventually be 
allotted to the Belgian branches of the German companier. 


Differences in the U.S. Electrical Industry.— 
According to information from German sources in New York, the 
Allis-Chalmers Co. intends to embark on the manufacture of heavy 
electrical productions and turbines in competition with the 
Westinghouse Co. and the General Electric Co., and for this pur- 
pose the first-mentioned will utilise the shops which have been 
rendered euperfluous by the erection of the large works at West 
Allis, near Milwaukee, at acost of £600,000. The business relations 
of the Allis-Chalmers Co. with the Westinghouse and General 
Electric Companies were formerly of an intimate character, but the 
refusal of the General Electric Co. to allow the Allie-Chalmers Co. 
to build оті ines for it, is said to have induced the company to 
enter the field as a rival of the two leading American electrical 


works. 


U.S. Westinghouse and Siemens-Schuckert Works. 
—The recent visit to Berlin of a representative of the American 
Westinghouse Co. has revised the rumour relating to a suggested 
understanding between the latter andthe Siemens-Schuckert Works 
Co. It is believed that an agreement between the two enterprises, 
following upon that recently concluded between the A.E.G. and the 
New York General Electric Co., would entirely obviate American 
competition on the one hand, and on the other would complete the 
scheme for an interchange of inventions, patents and experience 
between the American and German companies. 


Wireless Telegraphy in War.—On the occasion of a 
recent interview at Rome, Mr. Marconi is reported to have stated 
that his wireless telegraphic apparatus was to be employed for the 
transmission of messages by Ruseia in connection with the trans- 
port of troops over Lake Baikal. The (ierman Telefunken“ 
Co., of Berlin, however, asserts that it reccived orders from the 
Russian Government several weeks ago for the supply of installa- 
tions for the purpose in question, that the apparatus bas already 
been dispatched to its destination, and that the erection of the 
plant by one of the company's engineers is on the point of com- 
mencing In these circumstances the company submits that Mr. 
Marconi has not been sufliciently well informed by his own 


company. 


Trolley Line Working under  Difliculties.—The 
Grand Berlin Tramway Co. recently had an unpleasant experience 
on the occasion of a heavy fall of enow. In addition to the use of 
snow ploughs by the company, the municipal cleansing department 
sought to clear away the snow by the employment of sweeping 
machines, but these swept a portion of the snow ard dirt into the 
grooves of the rails, where they were soon frozen by the rapid frost 
of the night. As а consequence the consumption of current by the 
motor-cars increased by from four to five times the normal rate, 
one station having to deliver 4,000 amperes instead of the 
ordinary value of 800 amperes. ‘The heavy current caused over- 
heating of the conductors at the Moabit feeding point, and a tem- 
porary interruption in the traffic. 


THE CENTRAL STATION ENGINEER, 


BARNSTAPLH T.C. bas increased the salary of Mr. HADFIELD, 
engineer-in-charge of the E.L. Works, to £200 per annum. 

St. Annes U. D. C. has increased the salary of the electrical engi- 
neer from £200 to £225 per annum. 

The E.L. Committee of Coventry T.C. has increased the salary of 
Mr. G. Tovaz, station superintendent, from £3 10s. to £4 per week. 

In consideration of Mr. G. G. BELL, the electrical engineer, 
having undertaken to prepare plans and specifications for the 


** 2... ç ēě F 
>» æ 
. 


556 THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,975, APRIL, 1, 1904. 


extension of the generating plant, thereby doing away with the 
necessity for employing the consulting engineer, and also in con- 
sideration of his past satisfactory services, the Hammeremith 
Council has resolved to increase his salary from £500 to £600 а 
year from the Ist inst., and rising by two annual increments to 
£700. The salary of Mr. R. H. Paterson, station superintendent, 
waB increased'from £225 to £250 per annum, and 30 other officers 
engaged in the electrical department were also given increases. 

The Aberdeen Town Council at its meeting оп 21st ult. 
approved by a majority, of a recommendation of the Gas and 
Electric Lighting Committee, that the salary of Mr. JAMES A. BELL, 
the electrical engineer, should be increased from £500 to £600 this 
year, with a further advance of £100 next year. 


NEW COMPANIES REGISTERED. 


United Eleetrie Tramways, Monte Video, Ltd. (80,456).— 
This company was registered on March 24th, with a capital of £600,000 in £10 
shares (20,000 preference), to enter into any agreements for the acquisition of 
the shares or debentures of La Sociedad Comercial de Monte Video (incorporated 
under the laws .of Uruguay), to acquire or construct, maintain and work any 
tramways light railways or other means of communication in any part of the 
world, to manufacture, repair, maintain and use locomotives, cars, rolling stock 
and plant for the same, and to carry on the business of tramway, railway, 
stage coach, motor, cab and omnibus proprietors, carriers of passengers and 

оода, &с. The first subscribers (each with one share) are :—W. S. Wild, 64, 

ornington Road, Wanstead, clerk: J. W. Ward, 14, Marney Road, B. W., 
clerk ; M. Benabow, 830, Commercial Road, E., clerk; G. E. Eggleton, 10, Che- 
riton Square, Upper Tooting, secretary; T. F. Stevens, 20, Gerda Road, New 
Eltham, Kent, clerk; J. F. Cooke, 140, Ardgowaa Road, Catford, S. E., clerk ; 
and F. C. Booker, 47, Prinoess Road, Kilburn, N. W., book-keeper. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the subscribers are to appoint the first; qualification, £1,000; re- 
muneration, £500 per annum for the chairman, and £250 each for the others 
(exclusive of salary paid to any managing director). Registered office,' Basildon 
House, Moorgate Street, E.C. 
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Metropolitan Electric Supply | County of London Elec- London Electric Supply St. James's and Pall Mall 
gez Co., Ltd. tric Supply Co., Ltd. Corporation, Ltd. | Electric Lighting Co., Ltd. 
For the year ending December 81st. 1908. | 1902. 1908. 1902. 1903. 1902. | 1908. 1902, 
Total capital expended  ... Ls , £2 090,763 | £1,846,448 |£1,300,089 |£1,166,317 | £973,392 | £937,194 , £439,522 | £429,379 
Total number of units sold з Я 13,551,936 12,474,624 | 5,754,633 | 4,868,285 | 4,102,099 | 4,036,593 ' 7,140,205 | 6,785,960 
Equivalent number of 8. C . lamps 
connected... pis 888 us E 823,000 723,000 528,856 416 292 219,364 201,487 254, 468 292,685 
Maximum load in xw. ... Се " 13,213 11,948 5,342 4,447 2,750 2,580 4,380 4,380 
Horse - power of motors connected gs 900 800 5,837 4,424 560 | 330 — c — 
Revenue account. — Gross revenue £281,422 £261,073 | £119,748 | £109,653 £77,190 | £78,941 | £117,107 | £117,136 
Gross expenditure... s £138,550 £152,289 454,182 251,120 | £41,012 | £43,002 | £65,320 | £51,852 
„ profit £142,872 | 108,781 | £65,566 | £58,533 | £33,178 | £35,342 | £51,787 | £65,284 
Gross revenue per unit. se 4 98d. 5 06d. 500d. 54d. 4 504. | 4'65d. | 3:94d. 414d. 
Works and departmental costs oat 182d. , 2324. 1:454. 1674. 185d. 2004. 1604. 1:24d. 
Total works coste ... en T m 2:454. | 2:94d. 2:264. 2:52d. 2:40d. j 2 56d. | 2:20d. 1 83d. 
Profit statement (1903).— | 
Interest and dividends, &c. ... ы £127,351 460,674“ £29,768 £37,339 
Balance on year’s working carris 
forward $ m Vs £2,236 £5,255 £1,986 £2,745 
Balance from last account  ... —£4,715 — 44, 956 — £1,576 | — £2,792 
To depreciation and reserve ... £18,000 £4,593 £6,000 (reserve) ! £14,495 
Gross profit ... iss ёга £142,872 £65,566 £36,178 | £51,787 
Total amount to depreciation ... oF £116,447 £33,044 £227,566 (written off | Capital reserve fund, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Eastern Telegraph Co., Ltd. (6,638 C.). This company's annual 
return was filed of February 19th, when 8,999,890 ordinary and £2,000 000 рге: 
ference stock had been taken up out of а nominal capital of £6,000,000 in 
44, 000, 000 ordinary and £2,000,000 preference stock; 45, 909, 890 has been received. 
Mortgages and charges: 41.810, 978. 


Direct United States Cable Co., Ltd. (11,597).— This oom - 
pany's annual return was filed on February 17th, when 60, 710 shares had been 
taken up out of a nominal capital of £1,300,000 in 65,000 shares of £20 each; 
£1,214,200 is considered as paid. No mortgages or charges. 


Electric Canal Haulage Co., Ltd. (60,462) —This company’s 
annual return was filed on February 90th, when seven shares had been taken up 
out of a nominal capital of £3,000 in £1 shares. £1 per share has been called up 
and paid. No mortgages or charges. 


Crown Electric Heating Syndicate, Ltd. (67,987).—This 
company's annual return was filed on January 16th, when tbe entire capital of 
£5,000 in £1 shares had been taken up. £1 per share bas been called up and 
paid cn 1,160 shares, and 8,200 shares are considered as fully paid. No mort- 
gages or charges. 


Electric Supply Co., of Victoria, Ltd. (66,069).—1esue on 
March 10th of £35,000 debentures, part of series created October 16th, 1900, to 
secure £200,000. Property charged: the compen i undertaking and property, 
present and future, including uncalled capital. Notrustees. Previougly issued 
of same series: £10,000, 


Cowper-Coles Galvanising Syndicate, Ltd. (41 223).— Issue 
on March 10th of а debenture for £100, part of series created January 15th, 
1902, to secure £1,900, charged on the company's property, present or future, 
except uncalled capital. Holders: Sherard Cowper-Coles & Co., Ltd. No 
trustees. Previously issued of same series: £1,000. 


„Includes £500 to contingency account, 


ELECTRICITY SUPPLY ACCOUNTS. 


We give herewith data relating to four of 

Metropolitan, the London supply companies. The Metro- 

County of politan has had a successful year, an increased 
London, London revenue having been earned on a substantially 
Electric Supply, decreased working expenditure. Interest still 
and St. James’s centres on the company’s Marylebone area—and 

Companies. the Sardinia Street generating station having 

been compulsorily acquired, compensation and 

a new site is being given by the L.O.C. The company are shortly 

to supply the Acton U.D.C. with electricity in bulk. The County 

of London Co. are pushing their South London business, in 

particular wiring schemes and prepayment meters are being intro- 
duced with satisfactory results among the smaller consumers. 

Motive power supply is attaining an important position with this 
company, and reduced rates have recently been put into operation. 
The works cost show a marked improvement over the previous year. 
The London Electric Supply Corporation have also improved their 
works costs, but some falling off is noticeable in revenue, due to the 
reduction in price of energy. The company anticipate a considerable 
reduction in average working expenses, accompanying the power 
supply during the present year to the L. C. C. tramways. 

The 8t. James's Co. shows & practically stationary revenue, due to 
decreased price. The working expenses show an increase over the 
previous year of ‘4d. per unit, this being dueentirely to the high 
price paid, by mutual agreement with the Westminster Oo., for 


. the bulk supply obtained from the Central Electric Supply Co. 


5 


capital for depreciat'n). | 


CITY NOTES. 


British Insulated and Helsby Cables. 


Tun shareholders of this company held their annual meeting last 
week in Liverpool. 

Mr. E. К. МоврвАТТ, the chairman, stated that the gross profits 
were £129,446, against £127,696 in the previous year, notwith- 
standing lessened output and more severe competition. Although 
they had earned it, the directors did not recommend a dividend 
equal to that paid in the previous year, but declared an 
additional 4 per cent., making 8 per cent. for the year, compared 
with 10 per cent. Extension of the telephone cable factory at 
Prescot had increased its output capacity three-fold; and, having 
regard to the statement of the Postmaster-General that the Post 
Office proposed to spend some £3,000,000 upon the extension of the 
telephone service, the new departure was justified. The report was 
adopted. 


Electric Lighting and Traction Co. of 
Australia, Ltd. 


Тнв fourth annual general meeting of the shareholders of this 
company was held on Monday at Winchester House, Old Broad 
Street, Mr. J. B. Braithwaite, Jun., presiding. 

The CRHAIBMAN, in proposing the adoption of the report, said that 
dealing with the capital expenditure, the amount expended last 


am Р 
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уваг оп the Melbourne undertaking showed an increase of £10,000 
during the year, standing at £223,951 against £213,734. At Ade- 
laide and Port Adelaide they had spent nearly £16,000, the expen- 
diture there standing now at £109,379 against £93,009. At Geelong 
they had spent about £2,000, the expenditure there standing at 
£39,251 ageinst £37,418. The stores in Australia were £6,716 
against £9,725. The suspense account stood at the same figure as 
last year, and the profit and loss account stood at £7,422, as against 
£402 10s. 94. last year. Turning tothe profit and loss account they 
found that the. profit on the Melbourne undertaking was 
£2,093. The Adelaide undertaking produced them £3,449 
against £500 7s. 2d., and Geelong produced a profit of £705 
against £385, the total earnings from their Australian stations 
thus being £6,248 17s. 8d. against £8,302 last year. The expenses 
had been much the same as last year. The loss on the Port 
Adelaide undertaking this year was only £71 10s. against 


£413 2s. 9d. last year. "l'urning to the accounts of the three 


stations, taking Melbourne first, during the past year they had for 
the first time had no assistance whatever from the city load. As 
they knew, the Corportion of Melbourne purchased the mains from 
the company inside the city some time ago, and had erected a power 
station themselves. For a time it had been necessary for them to 
take current from the company ; but during the past three years the 
amount taken had been gradually decreasing, and now it had ceased 
altogether, so that the results which they showed from Melbourne 
this year had been derived entirely from their own lighting in the 
suburbs. The gross revenue from Melbourne this year was £7,981 
as against £21,223, & drop of sbout £14,000. On the other 
band, their income from power had risen from £346 to 
£1,226—that was to say, had nearly quadrupled—whioh was 
rather an encouraging feature. The public lighting aleo 
showed a slight increase, £1,835, as against £1,523. On the 
expenditure side the cost of generating stood at £6,957 as 
against £14,530, so that the expenses had been rather more than 
cut in half. The cost of distribution had declined from £1,786 to 
£1,570, making a total cost of £8,528 against £16,166 the previous 
year. The general charges also showed a decline, being £1,765 as 
compared with £1,939. The profit and loss account this year 
showed a balance of £2,093 as against £7,416, so that, although they 
lost £13,000 in their gross revenue from lighting, they were 
able to save about £8,000 in reduced expenses, making the actual 
profit of the station 25,400 less than in the previous year. Of 
course, from this time forward they hoped to see the profits steadily 
increase. If they turned to Adelaide, they had the same sort of 
experience only in the reverse direction, because there instead of 
having lost the city lighting, they showed a very large increase. 
The total revenue was £7,809 against £3,725, rather more than 
double—that was excluding meter rente. The generating charges 
had amounted to £4035 against £3,077, so that they had 
earned an increased revenue of about £3,500 at an extra 
expeuse of less than 21,000. The result was a profit 
of £3,449, againet £500, or nearly seven times the amount of 
profit that they made in the previous year. When they came to 
Geelong the progress there was not so rapid as it ought to have been, 
because during the year they had had to replace the battery there, 
and naturally during the time they were without the battery their 
working expenses considerably increased. Had it not been for that 
their profit would undoubtedly have been much better, but as it was 
it stood at £705, as against £335. With regard to Port Adelaide, 
that bad hitherto shown a loss which had been very much reduced 
this year, the figures being £71 10s., against £413 in the previous 
12 months—almost a negligible quantity—and if the proposal te 
connect Port Adelaide up with the Adelaide station was carried out, 
he had no doubt that station would become a source of profit to 
them instead of a loss. He had had the opportunity of seeing their 
stations during the past year and conferring with Mr. Clements, 
their general manager, and they were all in excellent condition, 
and were capable of extension if necessary. He might say that the 
five months of the current financial year, as compared with the same 
months of the previous year, were very encouraging, especially as they 
covered the summer season. In Melbourne they had made a profit of 
£730, against aloss of £267; in Geelong, owing tothe breakown of their 
battery, the results were not quite so good. At Adelaide, for the 
five months, they had made a profit of £1,508 as against £955; 
while at Port Adelaide the results were much about the same as for 
the corresponding five months of tbe previous year. Roughly, во 
far, their profit was three times what it was up to the same time 
last year, which, he thought, showed a very satisfactory rate of pro- 
grese. As far as they could judge, the profit for the current year 
should be sufficient to pay the whole of the debenture interest, 
standing charges, and bankloans. He did not think there was any 
prospect of a dividend of the preference shares this year, but the 
dividends were cumulative, and he believed it was only a question 
of waiting. 
Mr. J. F. ALBRIGHT eeconded the motion, and the report was 
adopted. i 


Anglo-Argentine Tramways Co. 


Тнв report for 1903 states that the receipts were £325,994, and 
working expenses £174,426, the net receipts being £154,568. 
Interest on debenture stock absorbed £15,996, and the interim 
dividend on the preference shares £32,000, leaving available 
£105,071. The receipts show an increase of £74,412, working ex- 
penses a decrease of £16,710, and the total net receipts an increase 
of £91,122. The directors recommend that a final dividend of 28. Gd. 
per share be paid upon the preference shares, which, with the 
interim dividend of 28. 6d. per share paid in October 15, will 
make 5 per cent. for the year 1903; that £1,350 be employed to 


write down £10,000 Consols to 85; that £15,000 be placed to the 
credit of reserve and renewal account; that a dividend of 6 per 
cent. be paid upon the 4850, 00) of ordinary shares; aud that 
£6,220 be carried forward.: The foregoing results must be con- 
sidered all the more satisfactory, as horse traction was not. finally 
abandoned until last Beptember, electric traction having been 
gradvallytintroduced. The directors having made arrangements to 
purchase current at a smaller cost than that at which the company 
could generate it, notified the contractors, under the agreement of 
April 10th, 1899, that they would not require the power houses and 
necessary machinery. То cover this and sundry other matters, the 
contract price was reduced by mutual agreement from £1,000,000 to 
£850,000 in ordinary shares. This arrangement, besides being 
advantageous in itself, relieves the undertaking of the necessity of 
maintaining а costly electrical staff in Buenos Ayres, and materially 
lessens the company's responsibilities, Negotiations are still pro- 
ceeding for the transfer to the company of the City of Buenos 
Ayres Tramways Co.'s system. The period of five years for which 
Mr. Lazarus and Mr. Concanon were appointed to serve as directors 
without remuneration will expire on May 17th next. It is pro- 
posed, therefore, at the meeting to submit resolutions to continue 
them as directors, and to increase the amount of the directors’ 
remuneration. 


Bournemouth and Poole Electricity Supply Co. 


AT the meeting held on Thursday of last week at the offices, Mr. 
А. Н. Sanderson, who presided, congratulated the sbareholders 
upon the satisfactory result of the yesr's working. The general 
progress in the company's business had been in every way satisfac- 
tory and encouraging. There bad been а substantial increase in 
the revenue receipte, in the lamps applied for, and in the number 
of units sold. The total capital expenditure of the company now 
stood at £286,889, of which £55,433 had been expended last year. 
The largest item in that expenditure had been in respect of maine, 
but there was no doubt tbat in the course of time the particular 
mains on which they had spent their money last year would prove 
highly remunerative, With regard to the Richmond Co., the sum 
invested in that undertaking stood at £110,168 as against £105,436. 
The paid up capital of the company was now £243,232, an increase 
of £225,000 as compared with that time last year, the additional 
sum received being represented by the calls received on account of 
the 4,500 new shares isaued last July, and in respect of which certain 
other calls did not fall due for payment until later. The debenture 
stcck showed an increase of £11,003, and an additional £48,000 
would fall due this year. Loans against securities stood at rather a 
high figure— £59,850 as against £28,500. That, however, was simply 
a question of finance, and the amount had been largely reduced since 
the close of the year, and would be still further reduced out of the 
further payments to be received in respect of the debenture stock 
and in respect to the cther calls due on the last issue of ordinary 
shares, The reserve from premiums received had been increased 
during the year by the premiums received on the new share issue, 
and affer writing off all the expenses of that issue, that account 
showed an increased balance of £6,634. The reserve for deprecia- 
tion now stood at 210,04. The revenue showed a marked improve- 
ment ; the sales of current and meter rents had inoreased by £3,729, 
which, in view of the revision of their supply charges, was very 
satisfactory. The gross receipts exceeded those of the previous 
year by nearly £4,000—that was about 11 percent. With increased 
business they must, of course, get increased charges, but taking the 
figures as a whole, he thought they bore a reasonable proportion to 
the increase in the revenue and in the volume of business. The 
total net revenue, £22,607, was considerably in excess of last year's 
figures. This year they had placed £3,000 out of reserve to the 
depreciation account. It might not meet the views of their critics 
in every way, but it was an increase over last year’s figure of £500, 
and was a step in the right direction. The increase in the units sold 
was 260,000, and they bad an increase of 19,542 in the number of 
lamps applied for, as compared with an increase of 3,343 for the 
preceding year. That increase was a record in the company’s history, 
and although he could not promise that it would be maintained, yet 
he was extremely hopeful that it would be, particularly as the 
lamps applied for since the close of the year up to date exceeded 
those applied for up to the same date last year by about 54 per 
cent, and the units sold for the same period, showed an equally 
satisfactory rate of increase. Additional generating plant had been 
erected at Bourne Valley, and there was every reason to believe 
that they would not bave to increase their plant there to any extent 
during the next two years. The Christchurch station had been 
completed, and а supply was commenced there in June last, and 
they bad secured a contract from the borough council for lighting 
the public streets. 

Mr. J. ATKINSON HoskER seconded the motion, end the report 
was adopted. 


— —— — 


Northern Counties Electricity Supply Co. 


THE annual meeting was held in the Station Hotel, Newcastie-on- 
Tyne, on tae 23rd inst., Mr. Јонх D. Мїгзовх, chairman, presided. 
He said, in moving the adoption of the report, that the progress of 
the company had been rapid. That was what they might really 
call the first working year. In the first year they had only one 
station completed, and another going on for a month or two, and 
the total output for the whole year was only about 68,C00 units. 
Last year this had increased to 344,000. Then there were practi- 
cally only three stations going. He pointed out one or two dis- 
tinctive things about that company. They had secured by pro- 


. visional orders the right of selling several years ahead, currert at 
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the full reteil prices, and the cost of production was gradually 
lessening as the load factor in each area improved. The second 
point was immunity from purchase by local councils, unless at 
market values as going concerns. They would find in the state- 
ment that they had at the end of the year 2,482 consumers, with АП 
equivalent in 8-c». lamps connected of 39,639. At the present 
date they had connected (and applied for) 3,315 consumers, with an 
equ'valent of 72,400 8-с.р. lamps, which was a very large increase. 
In 1902 only 66,497 units were sold. In 1903, 334,781 unite 
were sold. They were supplying public lighting at Hebburn, 
Felling, Spennymoor, Hartlepool, Sowerby, Ashington, and 
Thirsk, and expected to get the public lighting in certain of 
the North Durham group of colliery districts which they were 
dealing with, very shortly. Those districts were Consett, Stanley, 
Annfield Plain, Leadgate, and Benfieldside. The price they 
were getting was from 44d. to 6d. per unit for lighting, for 
power 13d. to 12d., and for public lighting 24d. to 41d., according 
to circumstances. They had had to wait a year or two for dividends, 
but they hoped that during the present year they would be able to 
give some return to the shareholders, It was advisable that an 
electric company should divide ite capital between share issues and 
debentures. The directors were, therefore, creating some deben- 
tures, and these debentures would pay interest at the rate of 5 
per cent. 

Admiral CLEVELAND ‘seconded, and the motion was carried 
unanimously. | 


Mersey Railway Co. 


Tux directors’ report for the half-year ended December 31st, 1903, 
says that the train mileage run during the period was 401,046 miles 
as compared with 155,039 during the corresponding half-year of 
1902. The passengers carried were 4,153,777, as against 2,844,708 
for the corresponding period of 1902, exclusive of season ticket- 
holders. The total receipts from all sources had been £37,358, as 
compared with £29,470 for the corresponding period of 1902. The 
working expenses, € xclusive of the exceptional charges for pumping, 
ventilation and lifte, bad been £28,204, equal to 75°50 per cent., as 
sgainst £21,992, equal to 7463 for the corresponding six months. 
These exceptional charges for pumping, ventilation and hydraulic 
lifte, for the past six months amounted to £4,237, equal to 11:34 per 
cent. as compared with £6,089, or at the rate of 20°66 per cent. for 
the corresponding period of 1902. The working expenses include 
a number of items of exceptional expenditure, owing to delay on 
the part of the contractors in completing the works embraced in 
their contract. In consequence of this delay, important questions 
have arisen between the company and the contractors, and these 
have, at the instance of the company, been referred to arbitration. 


Official Announcements re Companies. ` 


Tum following companies are to be struck off the register in three 
months unless cause is shown to the contrary :— 
Berrenberg Electric Lamp Syndicate, Ltd. 
City ot Mexico Electric Power Syndicate, Ltd. 
Crystal Palace Light Railways & Tramways Co., Ltd, 
Electric Battery Case & Fitting Syndicate, Ltd. 
Electric Tested Lamp Co., Ltd. 
Electric Works Co., Ltd. 
Gas & Electric Lighting Corporation (Mauritius), Ltd. 
Joel Electric Carriage-Motor & Buttery Syndicate, Ltd. 
Love's Electric Traction Co., Lul. 
Ozonc Syndicate, Ltd. 
Westera Lizht Hailways Contract Co., Ltd. 
Wyune's Electric Closed. Tube ‘Tramways, Ltd. 


Dewsbury, Batley, and Birstal Tramways Co. 


Tie report for 1903 states that the total revenue for the year 
amounts to £8,524, and expenditure to £5,316, leaving a profit of 
£3,207, which, added to £116 brought forward from the previous 
account, makes an available balance of £3,323. The directors pro- 
pose placing to reserve £500, to pay a dividend cf 6 per cent. on 
the ordinary shares, and to carry forward £161. 


g 


Prospectus.—Jefropolitan Electric Tramways, Lid. An 
issue at par of 4350, 000 — 44 per cent. debenture stock in this 
company is before the public, being offered by the Electric and 
General Investment Co., Ltd. The list opened on Tuesday and 
was to close on Thursday, March 31st. The share capital already 
issued is £1,032,555, and the proceeds of the present debenture 
issue will be devoted to repaying advances and providing for 
further capital expenditure. The company's extensive tramway, 
light railway, and electric power supply schemes in the north 
metropolitan areas are set out in the prospectus, but with these our 
readers are already familiar. It is mentioned that some eight miles 
of the tramways and light railways are expected to be opened for 
trafic by electric traction by June, 1904, and that further sections 
will be completed and opened by the autumn. | 


Eastern Telegraph Co.—The directors announce an 


Interim dividend of 1j per cent. on the ordinary stock of the 
company, free of income-tax, in respect of profits for the quarter 
ended December 31st, 1903. 


ГА 


STOCKS AND SHARES. 


Monday Evening. 

WrrE ite settlement on Tuesday and holidays at the other end of 
the week, the Stock Exchange asks how can anyone expect it to be 
busy until after Easter. The end of the quarter has caused the 
usual stiffening of money rates, but this anticipated feature makes 
little difference to stock markets where the account to be arranged 
grows steadily smaller. Dearer money makes its influence felt, of 
course, upon Consols and similar luxuries, but it has not affected the 
stocks with which we have to deal. 

First among the events of note during the week is the sharp rise 
in National Telephone issues. Lord Stanley's apologetic explana- 
tion that he meant pourparlers, when he had said negotiations, 
caused the market no uneasiness, and the Deferred stock has jumped 
up to 814, the other varieties having also improved, with the excep- 
tion of the First and Second Preference shares, the latter being 103. 
down at 134. Both these last-named, as we have before suggested, 
appear to be unduly high in view of the prospect of their being 
paid-off at their par value of £10, but they continue to be absorbed 
whenever they come to market. The new 4 per cent. Debenture 
stock has risen to 24 premium, and the underwriters who received 
4 per cent. for guaranteeing it must be devoutly thankful that the 
Government announcement was not made three weeks earlier, 
since they certainly would not have received such good terms if it 
had been. | 

We hear, by the way, that the same rate for underwriting is being 
paid in respect of the inew Metropolitan Electric Tramways 
Debenture Stock. The £350,000 43 per cent. Debenture is offered 
at par, and the promoters are taking a bold line in bringing it out 
just before Easter and at the end of the quarter. Possibly the firm 
market in the new Telephone stock may have something to do with 
this courageous step. There seems to be good security for the principal 
and interest, but if the underwriters have to take a substantial slice 
of the stock, a small discount on the price after allotment is con- 
ceivable. 

With regard to the fallin British Electric Traction shares, the 
semi-official views which were published the other day, have had 
little effect in strengthening the price. It was observed last week 
that we are prepared to see lower levels before any improvement 
sets in,” and the price of the Ordinary has again declined to 83. 
Companies of this kind are among the first to feel any pinch of 
difficulty that may occar in raising money, and they depend, of 
course, to a large extent for their profits upon the facility with 
which new subsidiary undertakings can be assimilated by the public. 
Last year the highest and lowest prices of British Electric Traction 
Ordinary were 14,’; dnd 11] respectively, while in 1902 the figures 
were 144 and 123. Naturally the weakness is causing considerable 
anxiety to the large circle of shareholders, and the more the shares 
fall, the more selling orders will come in unless steps are taken to 
arrest the decline. 

Postponement of the usual quarterly dividend announcements by 
the Anglo-American Telegraph Oo. has caused the Preferred stock 
to slightly waver, and the Deferred remains dull at 7. American 
Rails came to life last week in their own erratic way, and there is 
talk of a possible spring boom in Yankees. If this matures, the 
Telegraph varieties will no doubt reflect it, but at the moment the 
American houses seem content with spurts of short duration. The 
Eastern groups retain their steadiness, and Marconi shares are 
quoted. | 

In the Supply list, Metropolitan Electric are again a firm feature, 
upon the practical certainty that the company will get its money 
before long, now that Marylebone is all but secure of the powers it 
seeks for raising the cash. A very useful table, showing more par- 
ticularly the position of each company in regard to its depreciation 
accounts, has been issued by an expert,“ and we would like to 
venture a shrewd guess that the title veils the identity of one of 


the principal authorities upon electric lighting matters who may be 


found in the Stock Exchange. Charing Cross Ordinary shares have 
lost à at 74, and London Electric Debenture at 953 is a point lower. 


Following the example of the District Railway, the Metropolitan 
also announces a reduction in its fares from Hammersmith to the 
City, and the price of the stock is 854, Districts are again harder 
at 334. The lowered rates may possibly divert traffic from the 
Central London when the Undergrounds become electrified, but the 
* Tube still offers so much more comfortable travelling than either 
of the others that its receipts are not likely to seriously suffer yet. 
The purely electric railways stocks are unchanged. British 
Columbia Preferred and Deferred have advanced, and are now 994 
and 93} respectively. Anglo-Argentine Trams remain good upon 
the dividends lately declared, and prospects of heavy holiday 
" takes " on the trams are responsible for a rather firmer tone in the 
London United Tramways issue, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock Closing 
Present ми. or | Dividends for the last 888 Quotati 
Issue, TAME; m three years. March rd. March 28th. 
1901. | 1903. | 1908. 
is" 67,100 African Direct Tel » 4 96 Debs. ae ee ee ee 100 ee ee ee 98 —102 98 —102 
: 95,000 | Amason Telegraph Co.'s s Nos. 1 to 25,000 : EP 10 е к н 9à— 84 84 
è 119,700: Do. do. b Dova., ов. 1 to 1,950 Red. oe ee 100 $9 ee oe oe == co то — 80 
Ег I CREE | gi | ie ei | daa MERE 
L I EN Dalma о ос. . e a | | | a | ga 
е 44,000 Ў Talephons, ee ee ee ee ee ee ee 
1.41.30 ; Do 4 ue ne 4 Deb. Stock Red. ca ok со : 2 HE 0 o 50 100 
„19,000 | Cube Telegraph’ .. riiag year 4% i 10 | 4% | 6m | .. 7— 8 7— 8 
r y оа р ae 2-5 
, 900 Do. do, 10% Gam. Prei. 5 з 7 8 5. 
80,000 Do. do. ее ee eo ee ee 50 ee —101 % 98 —101 
; 2-13 Direct Wend 1 тоба Caio, € Beg, Deb., within N tiol Red. 3 $i. 98 101 
"4,000,000 | Elastezn % ue = ‘to 1,8 300, Stock | 1% | 1% i 117 —122 117 —194 
1,966,665 Do, 85 — Stock ee ee ee eo ee 100 ee S6 TT. 89 І 86 === 
206638 Do. прн Deb, Stock Боа... „ e n iee Stock (x alee а . mri есю. 
830,000: Do. 4% Deb. Stock ias т Воск | .. 10 —106 109 — 
800,000 | Eastern & Bonth Atrican Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 m т 98 —101 98 —101 
800,000: | Do. Jii Reg. Mort. Debs. Mauritius Bub) 1% 9,000 9б 2 à 99 —102 99 —103 
180,043 Globe Telegraph and 8 & Prei. ME M Er. | 1 — 15 1 —1 
150,000 | Great Northern PS NEG DILE SOR SR e| o» [159 [194% |: 944— 953 944— 95 
17,006 E Telegraph o we æl 9 |10% | 10% Pd 88 — 41 88 — 41 
100,000 London an — pe 6 D ee ee ee 100 ee es ee 100 —108 100 —108 
1,988,898 | National Tei Pret sw. 4€. ee % ee ces | 200 5% | 6 6 Ў 100 —102 100 —102 
1,966,601 Do. е ee ее eo ee ee 100 oe 6 74 — 77 80 — 83 
15,000 Do. йо, ре! OU Ia EIE ээ. dé E. WE. XX 10 6 6 6 18 — 14 18 — 14 
15,000 Do. do, 69 Cum. 9nd Pref. we жж M0 6 6 '6% 184— ri 13 — 14 
8,260,000 Do, do. 5 & Non-cum. 8rd. Pref., 1 to 960,000 be, а 6 6 6 5 $ 6— 5 — 
600,0001 4 до, Deb. Stock Red. e e. | Stock: | 8j 84 83 94 — 96 94 — 
DI M RI eee 
LM cm es tun EI MESE MED 
о coe 4 1 40 1,000 ae 2 = == 
1.8 | Reuter 14% е ы дан пв в |: &- А 8— 5 
68,000 ү River Plate Telephone .. .. 3. . 2. .l| 8] 1H] 1% К psr 
40,000 Do. do, b Cum. Ni 1% 000 i: b ee ee ° 
179,0471 Do. do. 5 d Doha: Pret, ics bu — ee Btock oe е 102 Zio 102 105 
205690 pWeet Coas of Ameriom 4% Debs., 1 to 1,560 Bras. Bub, Tel | 100 is Бу. 8 — 65 96 — 88 
L) 0 е — — 
801,000 BA. 70 907,980 guar. by e 10 | ча | 736 112 1% Mi 193 
95,000: 05 те. 94 series, 1906 ee ee ee 100 ee ee ee 100 —108 100 —108 
600,009 Do. А tock Red. ee ее ее ee 100 eo ee е 98 —101 98 —101 
68,831 West У, dl and RECETAS В! ee ee ee ee ee 10 ee ee . = 
84,008 Do, do. do. 6 9 Cum, 1st Pref, PM 10 AE HS К 51— 
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20,000 British Aluminium 1 Cum. Pref. ee ее ee өө [rJ ee ee ө е 4 brad 6 4 те b oe 
800,00 Do. do. 6% lst Mort. Deb. Stock Red. өө А ee | Stock 89 — 94 89 — 94 iu 
100,000 | British MAMMA V $^ “eer ves 9% | 8% e — of 8 — 9 8 ej 
100, Do. do. b dj Qum. Pref А s о Vu 10 1 94— 104 10 rå 
600, Do. А Debenture Stock .. .. | Stock 190 —198 119 —123 121 120 
100,000 British Insulated and Helsby eg ee е ее ee . b 10 96 10 96 8 96 6 — sf 6— ef oe e 
| 100,000 Do, do. 6 96 . Pref. е өө eo ee b ee oe ee е 
689000 Do. | у Р 96 1st Mort. Deb. Red... А e ee | 100 Ši МА 109 —107 102 —107 - Дд 
60,000 Do. do. 6 & Cum. Fre. «| 41 | 6 n df v idi 1 хо 188 P 
T ро 4 Non па Кю шыу, се es А - 5 hE ss m 11 it oe 
196,000: Do. 4 Pe V E К 96 — 99 96 — 99 s : 
195,000; Do. AIRE, ee ` ө» Stock ee eo 72 — т — 7 x 0 
85,000 | Callender’s Oable 8 s xac. cas b 90 96 | 15 K 2 у: ли d 104 — 114 è 
40,000 do. do. 6% ee ee e b oe ee 52 545 Ы 
do А и чино Deb. Stock Red. s M 104 —108 104 —108 T 
1,860,014 Central London Reilway, 8 е ee е өө e Stock 4 4 4 92 T 96 1 — 94 994 91 
104, Do. 4 96 Pret, Stock э» b. ve ee | Stock | 4 4 4 98 —101 98 —101 ee А 
1804600 Оңу and Bouth Londen Beiter VVV { A i 40 — 53 d) — 62 big | 403 
85,000 | Crompton & Co., Nos. 1 to 88,000 f SE s RET б к 14— 2 la— 2 i: is 
100,000 | Do. t rr ть. Reg. Debs. to 900 of 4100, and} Ө 2s а 96 — 90 96 — 99 s 
99. & Swan United lac. Lig h A” shares, 48 to 99, 5 Nil Nil 0 — 0 — * 
127100 Do. m £2 K = b Nil | Nil i— 1 if ; 
0281 Do. X Deb Stock Red, 100 “se 72 — 77 72 — 77 
112.100 Do. NL b. Bock Prov. богы. all p. " 64 63, а 1 di 1 — 17 
Do. do. 7% Cum. Pref., 1 to 81,880  .. . 9 is | 8 2 8 
89,5001 B do. oo. аё P . Ist Mort, De Stock oe к Btock кра 91 00, 9 50% 
ger eee K з жа иш ушш 
8 в е or eee ee ee ee ee á — -— 
200,000 766 ee ee eo ee b ee ee Кы 5 — 64x 5 — 53 — 
45, 900 Do ort. Deb, Stock se ee | Stock is 2x is 107 —111 107 —111 
000 шипа, Gais Percha & Telograph Works "PS 10 |10% |10% 3 18 — 19 18 — 19 
оно ini 05 do. do. 4 96 ist Mort, Deb. Еч 1% T Và rari А in xd 
Mo | шы der "um йы P dip 7 4 7 C B „„ mx „„ | SM d iP 
150,0001 ui. do. 4% Deb. Bds., Nos. 1 to 1,500 Red, 1900 | 100 E E ао син ло Син E еы 
040,000: | Waterloo & City Railway,20rd. Stock eo эө өө өө e| 100 896 | 88% | 8% 88 — 91 88 — 91 e 


t Quotations on Liverpool Stock MWxchange, 1 Unless otherwise stated all shares are fully paid. From Manchester Share List. 


Bank rate of discount 4 per cent. (Beptember 8rd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES /«.—ELECTRICITV SUPPLY COWPANIER, 


Closing Closing Business done 
Quotations Quotations week ended 
Marob 28rd. March 28th. | March 28, 1904. 


Present 2 НАМИ, 


———MÀM—Ó MM —— | nS 0 ERNE ft — — 


t 1901. | 1902. 1908, Highest Lowest 
100,C00 Blackheath and Greenwich Diet. Electric Light, Ord... pe oe 1 ee == ee i oo 
,000 е 7 Pret. * oe 1 es ee бе là— 1 ха 1 wer 1 е : 
$0000 | Brompton & Kensington d ін De = Ба Ба Py о Маг 89, | 8% 110% Moa 10 Hoi ds 
, rom о up., ry to eo — ее 
90,000 Do. do. 1% Oum Pei... 6 к 10} 94—104 а 
960,000 Central Electric Su tod Brac 4% Guar. Deb. Stock Ae vs 100 106 —109 106 —109 
60,000 Charing Oros d cu i i» s is 6 1096 |10% 8% 71— 7 1— 7 
3 10,000 . i, Cum. Pref. ee 6 ee oe ee = b 
40,000 Do. ae EC Underteking " к Ош. Pref.  .. 6 is ET - b b 
40,000 Do. 48 O. "e ee ee ee 5 ee ee — 6 4 5 ii е 
44.438 *Chelsea Electricity Su) Sous Gee si E де eg sie * | d% | i% 109 a M 6l 
L upp ? ee oe oe — sun 
10505 City t London Electr : Deb. Stock, 40,001 ZU . e| 10 3 | 59, | 5% 0210, а о. 10 p kd 
0 б — ee es — x 
40,000 Do. Cum, t., 140 40,000 ee ee . 10 ee ee еә 18 — 114 ха 18 — 14 . 
600,0001 Do. б Deb. Stock, Borip. (iss. вё 115) ali paid .. МА T es is vs 121 —196 191 —196 1953 1284 
000 | Oounty si London & Brash Pron Tit Lighting, Ont TA Pee d Xx „& 4% ж-о 7 
un 0 On 7 eo — ә 
90,000 "s 0 . 4% Pret! 9 —80, ae 10 ee oe е 11 кей 19 11 — tu . ee 
«00,0001 Do. do. Deb. Stock е eo eo °з ee ee ee eo oo 106 —109 106 —109 e. ee 
260,000 Do. do 9nd Deb. took ee ee eo ee Stock 99 —102 98 —109 oe 
60,000 | Edmundson's Eleotric í om? “ak A 5 7% 7 96 вА, 
80,000 Do. а 6 Cum. Pref. eo . ee ee eo ee ee mod — 8 5 
14.600 Kensington and K ig bridge Его rd. Der шше er EY ES iy 11 — 12 11 — 13 ps е 
Г) n ta . oe ee ee — — ee 
90,000 do. г " Debenture Stock ee Stock ee ee oe 108 —106 108 —106 
London Electric Supply Oorporation, L ted, Ord. ‘ee oe: ee 8 ee ee oe 1 = 14 1 — là 
49,840 D do. 6 % Pref. 6 eo ee oe 44— 5 xd 43— 5 
100.00 Meiropoliian Eleotris Bi ly, 1 10 100 00h ма Mort, Deb, Stock Red | а 10 jx | 3 | 83% 18 — 19 18 — 19 
d Bu , U @e ^ — 
71,106 do. 7 % Cum. Pret. 1—71,106, £8 paid 2 6 ; se s 53 F 
220, 000 Do. do. 1s$ Mort. Deb. Stock ee ee ae eo ee oe 109 ——118 109 —118 ec 
82 N Hill El Mort. Deb. Stock Red oe ee PK 6% 6% 6 4 n ре oe oe 
йш TE. Lightin ee ee ee -— — ae 
60,000 Do. do. ia mat Ee Pires Mort. Debs. #0 "n 85 100 x 925 99 —102 99 —102 23 
40,000 | 8$. James and Pall Mall у> 14396 | 144% 14496 11 — 16 14 — 16 14 ss 
90,000 Do. 8 Pret. 90,081 to 40,060 p э Na 8— 9 R— 9 g 
180, 000 Do. ee 100 ee ee ge 97 —100 97 —100 ee ee 
12,000 Smite Markota Electro Supply, Ord РЕ ea cs - 9396 4 96 8 — uU) 8 — 84 e > 
65,600 Bo th Po НЕ" ci э, Ord 4% Deb. Stock eo еә N oe 14% 8 3, pedes d pe 333 ео 
u Lon 8 aet 1pply, Ord ee ее oe ee ee ee — x — 3 
80,000 Urban Electric Bupply, О ee ee ee ee ee 6 | ee ee ee — 6 6 5 ea 
110,000 Westminsie Moots ба Ord. „„ | 104% | 19/95 | 134% | 12 uj | 12 — 1 i | 
арр r] oe ee oe oe ee T == — =e 
98,141 | 5 9% Cum. Pref. .. mn. 6 |) .. E - 6 — | 6 — dx 
bd biet to Founders Shares. t Unless otherwise stated all shares ar» fully paid. 
MARKET QUOTATIONS, Monday. March 28th. 
CHEMICALS, &o. Pt. | Tha. ec Ded. METALS, &o. (emtinved) Pree: || the de Des 
r ба per owt, 5j- E g Copper Sheet 6 A .. рег ton £72 ws 
ё " Nitrio ee ee ee ee per ot. 99/- oe g [1] ee . per ton £73 ео 
» Oxalio.. "P Vs per owt, 82/- 8 в s, (Electrolytic) Bars .. per ton 462 i 
a „ Sulphurio .. .. . per ct. 6/6 ee ‘ 9$ y » .. рег ton са T 
a Ammoniac per сті, 42 / ss e » н per ton 4 x 
a Ammonia, Muriate (crystal) .. per ton £88 10 E tee в $i " Н.С. Wire per lb. M. ee 
& » » oe еә ее per ton £80 oe / Bbonite Rod 0 ee ee per lb. hi ee 
a Bleaching powder .. oe .. рег ton #4 10 ae fo n Shee i T .. per lb. - ee 
а Bisulphide of Carbon .. рег ton £16 vs п German Silver Wire .. per lb. 1/6 oe 
a Borax.. T es .. per ton £18 ae А Gutta-percha fine T .. per lb. 87 ИР 
а Bensole (90%) .. .. «- per gal. 1/- e А India-rubber, Рага fine .. .. per lb. 4/8 to 4/9 s% 
e „ (50/909) .. .. .. per gal. 6/6 „+ $ Iron, Charooal Sheets per ton 218 e 
в Sulphate .. oe .. рег ton £28 = „ Pig (Cleveland warrants) per ton 48/9 1d. dec. 
в Nitrete e» oe .. per ton £24 ds „ Ко соо fo pee per ton From T 
& „ White Sugar ae .. рег ton £81 2s $ , Вогар, per ton 47/6 to 50/- es 
UN eg oa о. is Eo px n is б, Wire, galvanised No. 8 . рег ton E бүз "s 
в y ee per е ee 
4 N tbs, Solvent (0% a 160° C). per gal. 6/6 s 9 Lead, English Ingot is per ton £12 12 e] 2/6 ine. 
в Potash, ichromate, in casks .. per Ib. 8d, oe 9 n „ Bhe ... . per ton £ oe 
€ „ Caustic (75/80%).. .. per ton #924 - m Manganin Wire No. 98 .. .. рег ld. 87 T 
e „ Bisulphate e. per ton 435 T g Mercury... = Ms .. per bot, £8 5 T 
а Bhellac ux - per cwb, 205 / ix F per lb. 4d. to 1/6 s 
а Sulphate of Magnesia .. per ton £4 10 T : " " Ve pn per, 2/6 to 8/9 oe 
в Bulphur, Sublimed Flowers .. per ton 26 10 © per 1 4J- to 1/9 T 
a Recovered ee . рег ton 45 10 ee frier plain casting per lb. 17 to 1/9 ss 
a Lump ee ee ee per ton 45 oe п ышк d rds per lb. 1/- to 1/8 ee 
a Boda. Caustic (white 70 96) .. per ton #10 15 š н Strip&sheet per lb. From 1/1 v 
a Crystals da °% .. per ton £8 T b Platinum" 22 ws .. per os. #4 ee 
a Bichromate, oask a. perib, . 93d. - Г Silicium Bronze Wire per Ib. 9d. to 11d. ee 
е ! Bteel, Magnet, aco'd'g todes pn per ton 258 T 
METALS, &о. | " » in bars ee оо ee 
b Aluminium in ton lots .. per ton £190 " g Tin, Block .. ee - per ton { £190 } £2 10 dec. 
b 50 Wire, in ton lots .. per ton £168 5 Д „ Fol б< š per lb. 1/6 «s 
b Sheet, in ton lots .. per ton #166 aa Wire, Nos. 1 to 16 .. ee per lb. 17 à 
» Babblit's metal per ton 248 to 2180 E р White Anti-friction Metals 
c Brass (rolled metal F to 19") basis per lb. , m “White Ant brand per ton 419 to £03 és 
€ y (brased oe . per lb. 85а. s 1 Yarns, Vds Grey Cotton, on ep la per lb, 8d. is 
€ n (soliddrawn).. .. per lb. 72d. ‘a 1 ea. Flax „ per Ib. 0 А - " 
e „ Wire, basis. . per Id. | и iy 8 ply 10106. Russian . per lb. : i 
с Copper Tubes (brazed) .. . per lb. d. ades c j| ,» 10 lbs. Russian, single .. per Ib. ad. T 
e „ » (solid drawn) .. per lb. 93d. EN 1 180 Ibs. Jute rove per ton 2 Vs 
g Copper Bars (best бе! .. per ton k Zino, Sh't (Vieille Montagne bn.) per ton 294 15 
gaoia ona 80 by Meesrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & one Lw.; d F. Wiggins & Sons.; e Frederick 
Smith & Co dd е G. P. and Teleg. Works Co., Ltd.; g James 4 Shakspeare; А Edward 1 ill & Co.; 4 Bolling & Lowe: f Walter H. nee and 
— Ltd.; k Morris Ashby, Ltd. ; : m W. T. Glover & Con Ltd.; я P. Ormiston & Sons; o Johnson, Manthey & Oo., Ltd.: Lid. + ГМ. Р The Phosphor Bronse Co., Ltd. 


—— 


— — 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO _RETUENS. 


Week Receipta for No. Miles Week Receipts for Miles 
Locality. | ending the week. | wks. Total to date. open. Locality. ending the week. Me » Total to date. open. 
£ £* £ £* | е ; £ £* * 
Aberdeen  .. ..| Mar. 19 | 1,082 | +257 | 49 50,578 | +10,062, 10 | — g Dover - . Mar. 19 166 | — 12 8 | — 
Birmingham vx » 19 | 5,127 | + 93 | 11 60,912 | + 2,972 — |2 | Dublin 82 | „ 18 | 4,481 | — 99 47 |+ $ 
Bournemouth "n » 23 907 | + 15 | 61 61,131 — 1 == уза East Ham .. e| » 19 621 | + 48 b |+ 
Blackburn .. os „ 18 767 | + 97 — 42,432 | + 2, 210 1 =. Glasgow - „ 19 13.323 | +758 694 +6 
Black pool » 324 819 | — 15 | 51 41,383 — 406 — |5 |Halifax (2 weeks). „ 9 2,096 | — 69 88 1721 
„ Pleetw'd „ 19 181 | 22 12 | 2,91|— 127 — |5 | Huddersfield .. „ 19 1,103 + 19 e | же 
„ Lytham | „ 17| 162 — | 20 2,915 + 2,366 74 — 2. Hull. „ 19 2,020 | +264 18 72 
Bolton є „ 20 | 1,615 | + 61 | 51 91,599 | + 8, 867 25 | — = Ilkeston xi | » 28 188 — B | — 
Bradford a P 20 | 8,572 | +251 | 49 | 188,779 | 418,038 78 | 1 = Ipswich к e]; 19 B8t — 9 — 
Brighton Ed „ 209 722 — 51 — 44,468 — 7$ — 8 | Isle of Thanet | p H 270 | — 22 103 — 
Bristol - is „ 25 | 4,467 | — 44 — — — 98 | — |g Leeds. "^ .. „ 19, 4,998 | 4185 4 = 
( Devonport „ Wl 455 | + 13 11 | 496|4 750 5 — |F | Liverpool ..  ..| „ 12 9.17 | + в 108 | — 
: Dudley —Sto' rb'ge » 18 741 | + 41 11 а, + 410] 1 — |! London C. C. |» 19 10.644 [71897 894 | — 
© Gateshead „ 18| 896 | + 62|11 | 9448|- 580 10f |+ B 1S) Manchester.. — ..| „ 19 | 10,754 4221 m — 
c Gr'n'k—Pt. Glsgw „ 18 462 — 2417 5,112 + 623 7 — |% Newcastle. . „ 19 8,444 | +804 17 — 
& Hartlepool ; » 18 250 | + 16 11 2,681) + 291 61 72 Portsmouth. | „ 29 | 1,441 | + 98 144 | — 
S Oldham— Ashton » 18 494 | — 18 | 11 5.847 — BUT; 8 | — | ш | Salford К wale ogg 21 | B,669 | +666 80 | — 
Potteries... „ 18| 1,662 | «109 | 1l | 17965 + 1,428 | 284 — |= Sheield — .. — ..| „ 20] 4,826 | +129 2 +44 
& Southport.. PES „ 18 28 + 811 2.574 + 242) 5ł — 3 Southampton „ „% 24 842 | — 48 P — 
Б South Staffs... „ 18 788 | + 44 | 11 8.02 + 114 212 | —3 тр | Southend-on-Sea ..|. „ 16 218 | + 1 6 |— 
Swansea „ 18 125 | + 2 11 4,982) = 163 5 | ы Sunderland. .. „ 20 1,064 | + 54 90 |48 
S Wolverhampton. » 18 846 | — 15 11 3.602 — 150 | 104 | -8 & Tyneside  .. e| s #8 900 | + 33 8:9 |+ 48 
M Yorks. Wool Dist. » 18 629 | +855 | 11 5,471 | + 1,833 6 | — | 8; West Ham „„ 24 258 — 11 — 
Miscellaneous. „ 18 2,066 — 11 20, 320 — — |— |$ Wolverhampton , 20 507 | + 97 64 | — 
Burnley ms a 19 юз | +218 | — — — 102 |483 |, | Cen. London Rly...| „ 19! 7,062 | — 80 6 |= 
Burton-on-Trent ..| „ 20| 27 | — | 88 | 11,22 = BE | — City & 8. Lon. Rly. | „ 27; 8156 | 436 Ll 
Cardiff „ 19 1,795 | +119 — | 96,038 | 728,301 2 | — Dublin—Lucan Rly. „„ 20 93 — 5 — 
Chatham & District 4 d 496 | + 54 | 11 *, 437 | + 1,015 | B58 | — L'pool Overb'd Rly.|| „ 20 | 1,512 | — 35 — 
Cork „ M 377 | — 18 12 4,6111— 1111 9 - Mersey Railway ..| ,, 19 ! 1,4; +846 E Y. 


-e = 5 
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PRACTICAL EXAMPLES 
WITH THE CALOULATOR BOARD. 


By EDWARD RAYMOND-BARKER. 


(Concluded from page 500.) 
zd practice, of course, all P.p.’s would be expressed in 
volte. | 
Ав will be seen, a has now sufficient data for the localisa- 


tion of the fault, though A will verify matters by arranging for 
B to apply an E. M. F., which will enable a to get v, = 83. 


B 
V: = 


4, haying on 0.5. marked off, on d., v, = 250, proceeds to 


measure off on g, from base of v, 440 mm. = 4,400" = I. 


Starting at base of vi, A then marks off on line of resistance 
(д) the 5 of z + Е = 800 mm. = 3, 000, and 
completes t 

representing the fall of P. p. 


The fault wil then be at that point along the line of | 


resistance from which а perpendicular of 83 would just touch 
the line of р.р, fall. That point by ов, measurement is 
found to be 202 mm. = 2,020°from 4. 

In order to get a corroboratory test under reversed condi- 


tions, A proceeds as follows to find out what р.р. station 


B ought to apply to enable 4 to get v, — 83. 

Taking fault as centre at a radius on the line of resistance 
equivalent to resistance of fault, in this case — 100 mm. — 
1,000" , л describes a semi-circle, and where this again touches 
the line of resistance on the opposite side of the fault, 
A draws, in the direction of B, a straight line passing through 
the summit of v,, the р.р. perpendicular at the fault. 

The point where this straight line will intersect a perpen- 
dicular raised from в at a point 440 mm. = 4,400” from 
A will give the measure of v,, viz., that P.D. which, applied 
at B, would enable a to obtain v, == 88. | 

The c.B. shows v, = 280. | 

Position of fault by o. B. has been shown to be 2,020 ohms 
from 4. 

Verifying by the foregoing algebraic expression, and sub- 
stituting numerical values :— | 


2050 — 83 
(280 — 83) + (250 — 83) = 2,020¢. 


In the case of fig. 34, the working bas been similar to 
that of fig. 33, though the fault is во near to A tbat the 


‚т = 4,4007 


point of departure for the fall of P. p. line indicating v, starts 


from an imaginary position outside, but in line with, the line 

of resistance. By C. B. & is here shown to be between 90 

and 21 mm., i. e., between 200 and 210 ohms from A. 
Checking c. B. result by figures. 


4.400. 100 — 89 
a = 4,400 (100 Hus 85) + (429 — 88) = 205'7"from А,» 


e right-angle triangle by drawing the hypotenuse : 
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The Betts Test for Partial Earth. | Graphic Method by the 
Writer. | 
A fall graphic demonstration of this test by the writer 
was published in the ELECTRICAL REVIEW, No. 1,242, 
September 13th, 1901. \ 
The present note is to show how, without calculation, а 
result based on this method may be measured off on the с.в. 
Example 22, —Fig. 85. | 
In this test А and в observe simultaneously the deflection 
variations on their respective galvanometers inserted at 4 


and B between cable and battery. P. p. s. at A and в are 
equal, and in opposition, both batteries being z to L. 

At preconcerted intervals of time, say, every 15 seconds 
for five minutes, A and B note readings, which vary greatly 
owing to changes at the fault, but, each pair beiug co- 
related, afford useful data for arriving at position of fault, 
due allowance being made for any Е.С. present. 

Let A operate with the c. B. 

At the end of each series of readings A end B, by com- 
parison with a deflection through standard resistances, 
convert their several deflections into corresponding resist- 
ances, the resistances obtained by B being wired to A in the. 
order observed. А, having marked out on the c.B., where 
most convenient, a horizontal line representing L, viz*: 
total CR of cable in ohms, measures out linear equivalents, 
severally from a and from B, of the several resistance values 
obtained by A and B. | 

From the summits of the perpendiculars T,, T,, represent- 
ing the equal P.D.’s at A and B, lines representing fall of 
P.D. are drawn to the limita of the several resistance values 
marked out on the horizontal line. 

Each pair of falling lines, however much they may vary 
from other pairs, will intersect approximately at some point 


perpendicular to the fault. 


Even when the resistance values from А and В, owing to 
rise in resistance of the fault to earth, have to be carried 
outside the limite of L, each pair of falling lines intersect 
over the fault. 

In an actual test made by Mr. Betts on а faulty cable 
(ELECTRICAL REVIEW, August 16th, 1901), L = 8,940“. 
Fig. 85 shows this marked out on О.В. on a scale of 1 mm. 
== 10 ohms. | 

The following apparent resistances were noted simulta- 
neously by А and в. :— 


A. B. 
Pair 1 TT 2,990» 985 1,707" 
„ 2 .. 4915"  .. 2,431 
"LIP 7,8611. 4,886" 
a EE 9,863" ... 5,286" 
„ 5 .. 17288  .. 8,6005 


Here the resistance at the fault is seen to be fast in- 
creasing, yet in fig. 35, which shows the writer's “ graph” 
for this very test, each pair of falling P. D. lines intersect 
approximately over or under the fault. 

In fig. 85, pairs 8, 4 and 5 extended so far off the board 
that, in order to bring the lines of résistance in these three 
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cases within the existing limits, T, and T, were reduced on 
the board from 200 to 100, and scale of ohms altered from 
1 mm. — 10° to 1 mm. == 100". 

Under these conditions, the falling lines of pairs 3, 4 and 
5, after being brought to their several points on the altered 
scale, are extended below the line of resistance, where they 
still are found to intersect perpendicular to the fault. 

The с.в. graph gives position of fault as approximately 
2,5009 from A; the actual distance was 2,475". The 
discrepancy in the с.в. graph is due to the resistance of 
galvanometers and batteries at A and в not having been 
allowed for, as they were not stated. 

Pairs 3, 4 and 5 might have been extended by means of а 
tape measure, or adjusted by calibrated quadrants worked 
from centres, T, and T,, but enough has been written to show 
the facilities offered by the C. B. in this class of work. 


Black's Graphic Method. 


Example 23.—Fig. 36. 
The following device by Mr. R. R. Black for obtaining 


D a R in the Anderson- 


Kennelly earth overlap test for partial earth, is a beautiful 
example of graphic method. 

The c. B. offers further facilities for Black's graphic 
method, omnibus scales G, and y, being always ready 
ds rd for added resistance R, and for bridge readings. 

n this teat, A and B test—with bridge to r.z.—alter- 
nately, while the distant station earths, after which the 
station nearer the fault inserta, and adjusts R till, after con- 
tinued trials, A and в obtain similar bridge readings. 

The following self-explanatory table shows all the readings 
necessary by the ordinary method :— 


the factor R in the expression « = 


Bridge reading |Difference to 


н added at A. 1 кейп at h. í to earth! be added to 
` w w 

0 2,000 2,667 667 
700 2,700 2'919 219 
700 + 219 919 2,919 2,979 60 
919 + 60 979 2,979 2,995 16 
979 + 16 995 2,995 2,999 4 
995 -- 4 999 2,999 3,000 1 
999 -- 1 1,000 3,000 3,000 0 


Then, where total CR of cable = L = 3,000", distance 
from A to fault 


L—R 3,000 — 1,000 
° V 


In Black's graphic method with C. B., the above result of 
3,000 is very quickly arrived at. There having been, in 
the first instance, a difference of 667 between readings at A 
and B, A inserts R = (вау) 700°. 

A thos finds he can conveniently make 600” point of 
origin on scale for н on G, and with scale 1 mm. = 1°, A 
has a O. B. range for н of 600° to 1,060“. 

On scale g, for bridge readings, at 1 mm. = 1°, from 
point of origin 2,700, a has a C. h. range of from 2,700" to 
3,160». 

A having inserted 700", 
A's bridge reading = 2,700. 
BB p ee 2.919. 


Pencil marks are made at two points, viz., where a hori- 
zontal through R of 700 on G, intersects verticals raised from 
2,700, and 2,919 on g, 


A now tries R = 850. 
A'8 bridge reading — 2,850. 
BB 5„, „ = 2,961. 

A makes pencil marks on two further points, viz., where a 
horizontal through k of 850 on c, intersects verticals raised 
from 2,850, and 2,961 on 4, Lines joining the two 
plottings of each pair—viz, A'8 two readings, and B’s—are 
then extended till they intersect. 

Point of intersection will be found to be on line of correct 
value for Е to be inserted at A to equalise bridge readings at 
A and x. 

The o. B. diagram, fig. 36, shows R = 1,000. Total pairs 
of readings observed number three, as against seven given 
in the table. > 


It is interesting to note that all the bridge readings by 
A and B given in the foregoing table will be found on the: 
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converging lines of Black’s graph. See small cross lines in 
fig. 36. 

In this, as in previous cases, there are side issues (relating, 
e.y., to unequal action of currents at the fault), which have 
not been dwelt upon, as the object of the present notes is to 
show broadly the advantage of graphic methods. 

Many more examples might be given regarding not only 
electrical matters, but in the direction, also, of mechanical 
and engineering work. 

Ezample 24.— Fig. 37. 

Just one reference may here be made to the facilities 


afforded by the C. B. for the transmission, by telegraph, of 
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linear patterns, ground plans, out line sketches of a battle- 
field, cable shore-end charts, &c. 

The correspondent makes his sketch on, or lays a tracing- 
paper sketch over, the celluloid surface of the c.B., underneath 
which is а sheet of sectional paper, viz., 460 mm. x 460 
mm. 

Utilising the omnibus scales, d, and %, the correspondent, 
who may be saving weeks of time by cabling to head- 
quarters, and who wishes to wire a shore-end chart as shown 
in fig. 37, states for each position two scale readings, one 
from G, the other from g, 

To quote one simple case: The position of shore-end 
No. 2 in fig. 37 is accurately stated by the following pairs of 
scale readings, the first of each pair from d., the second 
from g,:— . à 110, 20—90, 170—80, 310—. All 
other positions shown by circles in fig. 37 could be wired in 
a similar manner, such as position of cable house and various 
landmarks, also general configuration of beach line. 

At headquarters the positions thus communicated would 
be plotted on to corresponding positions on the celluloid 
working surface of a C. B., the filling in of inter-connecting 
lines then completing a replica of the chart made by the 
distant correspondent. 

This is just one instance amidst endless possibilities. 

In conclusion, the writer begs to thank the friends— 
some hitherto unknown to him—who, during the publica- 
tion of these articles in the ELECTRICAL REVIEw, have, 
both from home and abroad, written in generous expression 
of interest in the calculator board ; and-in the articles 
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which, thanks to the kindly co-operation of the editors of 
the ELECTRICAL REvriEw, the writer has had the honour to 
present to the readers of this journal. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE RAILWAY ELECTRIFICATION PROBLEM. 
By Е. F. Bewnert, M. I. E. E. 
(Abstract of paper read March 10th, 1904.) 


Іх 1901 there were 15,308 miles of railway open in England and 
Wales ; consequently, if the companies provided one power-station 
to work every 50 miles of their systems, there would be required 
306 power-stations for England and Wales. Each company would 
probably have a separate technical adviser, therefore many and 
various systems of electric traction would obtain, making it im- 
possible to have in the future & free and easy interchange of traffic, 
апа cbaos would reign supreme. 

The country could be divided into areas of 900 rq. miles, 
and a central power-station placed in the centre of each area to 
supply power to all railways within such area. 

England and Wales contain 58,370 sq. miles; if we average the 
area required for each power-station at 900 sq. miles (30 х 30), the 
total number of power centres required would be, say, 65. If the 
system ultimately adopted should be one of polyphase generation, 
serving direct current to the trains through sub-stations, I would 
advocate one such sub-station to every 36 sq. miles, making а total 
of 25 distributing stations for each power centre. 

The current taken by each company for their purposes could be 
measured by meter, and the payments due from each individual 
company could be ascertained and adjusted by the Railway 
Clearing House. 

I purpose first of all to estimate the cost of electrification under 
these conditions of the plant necessary to equip the present railways 
of England and Wales, approximating the amount of annual 
expenditure, while taking the revenue shown by the Board of Trade 
returns for the year 1901. Afterwards to take the probable mini- 
mum revenue obtaining, if & reduction of passenger and mercbandise 


rates were made to one-half of those obtaining to-day. In this. 


latter estimate allowance must be taken for an increased accelera- 
tion in speed of trains, and a necessarily more frequent headway. 
If the 65th part of the total train working expenses and the total 
revenue of the English and Welsh railways is taken as a basis as the 
mean obtaining for an area of 900 sq. miles, a fairly accurate 
estimate of cost of working can be ascertained. | 

It is necessary to calculate the mean weight of each train along 
with the mean speed. I have made inquiries from several reliable 
authorities, with the result that 200 tons per passenger train, and 
350 tons per goods and mineral train, are eafe figures to take. 

I take 24 miles as the mean speed of trains throughout England 
and Wales for the purposes of my calculations. 

From tbe Blue Book published by the Board of Trade on railway 
returns for England and Wales for the year 1901, it is possible to 
make the following deductions for the mean passenger traffic 
obtaining on an area of 900 sq. miles:— 


Passenger train-miles sei 2,859,271 
Number of passengers carried 15,710,443 
Receipts from passengers £609,365 
Number of engines ... 142 
Number of coaches ... pt 637 
Miles of railway ... m iu 235 


The mean fare per passenger-mile can be estimated at 1d., that 
being the amount of the third-class fare. The excursion fares are 
much lower, but are counterbalanced by the first and second-class 
fares, which are higher. If the receipts are 1d. per passenger train- 
mile, and the train-mile receipts are 48. 4d. the mean number of 
paseengers per train must be 52, and the mean distance travelled by 
each passenger is 9'3 miles. The main-line and suburban trains аге 
made up of 10 coaches, having а mean carrying capacity for 500 
passengers; the passenger load-factor is therefore only 10 per cent. 
I have to estimate for 18 trains, each weighing 200 tons, travelling 
at a speed of 24 miles per hour. 

Assuming the total losses to be 100 per cent., which is rather an 
extravagant figure to take, the total power required for these would 
be 2,448 mechanical н.Р. With 50 per cent. added for extras, the 
total power would be 3,672 M. H. p., or 2,739 xw., making, say, 
17,995,230 x w.-hours per annum. 

For goods traffic the following deductions can be made for our 
900 sq. mile area :— 


Goods train-miles ... 2,254,500 
Number of tons carried 5,401,798 
Receipts... Е £690,691 
Number of engines 142 
Number of wagons 8,426 
Miles of railway 236 


After making numerous inquiries, I have come to the conclusion 
that 2d. per ton-mile would not be far out in expressing the mean 
revenue obtaining for all classes of goods and minerals The 
number of ton-miles per hour would be 25,280. The mean speed 
of’goods and mineral trains is about 15 miles an hour. 

The number of trains on the 900 sq.-mile section would therefore 
be 17. The gross weight ої, ће train would be 350 tons. 
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The power necessary for 17 trains, each of a gross weight-of 350 
tons, with a mean speed of 15 miles, assuming the total losses to 
be 100 per cent., and the extraneous power absorbed in and 
mineral shunting, an additional 100 per cent., would be 3,470 E. p., 
or 2,790 xw., making 24,440,400 xw.-hours per annum. 

The total for both passengers and goods is 42,435,630 xw,-hours 
рег annum. The power plant required for this would be one of 
5,529 xw. capacity, but allowing for duplication I have based the 
following estimate on plant of 11,000 xw. capacity. 


Power station ... ЗЕ T. ae dis . £270,000 
25 sub-stations each of 1,000 Kw. capacity... js ... 225, 000 
Cables, including laying contact rail and bonding .. 493,500 

| Rolling Stock. 
285 motor-carriayes and electric locomotives at £3,000 ... 855,000 
Less credit for 285 existing locomotives at £1,500 427,500 
Total cost of electrification ... £1,416,000 


ES — 


The above estimate being the cost of one section of 900 square 
miles, the cost of electrification of the whole railways in England 
and Wales would be £1,416,000 x 65, or, say, £100,000,000. 

The question now arises —would the saving in the working expenses 
justify this enormous expenditure ? 

In the Board of Trade returns for 1901, the total train-mileage is 
put at 332,808,431. 


L 


: Goods and minerals ... s ... 146,520,704 
Mixed .. .. .. 435,118 
Total. . 382,808,431 


The total cost of locomotive power was E16, 786, 262, giving 
12:105d. per train-mile. 

The total kilowatt-hours required to meet the working of the whole 
system for one year would be 2,758,315,950 = 8:288 xw.-hours per 
train-mile. 

From the data given in Mr. Langdon's excellent paper, the total 
cost per traiu-mile would be 10:0479d. The saving effected is 
£2,846,616, including interest on the new capital necessary for the 
conversion. The difference in the cost per train-mile is 2°0571d. 
in favour of electricity. The paid-up capital, including loans, for 
1901 was £986,646,782, and the saving obtaining from electrical 
working is equal to 0:29 per cent. 

It has been proved beyond a doubt that where an accelerated and 
а more frequent service has been given, along with a generous reduc- 
tion in fares, the traffic has increased fourfold. If this large in- 
crease has been obtained with passengers, is it not likely to obtain 
also with goods and minerals? My opinion is decidedly in the 
affirmative. 

Now, assume that by gradual steps the railway companies were to 
reduce the passenger fares fo one-half of the mean obtaining to-day, 
and to increase the long-distance speed to a mean of 50 miles an 
hour, and the short-distance speed to 30 miles an hour, while, at 
the same time, doubling the train-miles by giving a more frequent 
service. The alteration would lead to an increase of traffic to at 
least three-fold, if not more. A far better passenger load factor 
could be obtained. 

With the view of ascertaining how the result would be likely to 
work out if this idea were entertained, I have made estimates showing 
the probable cost of new plant, and the cost of running under these 
circumstances ; I have calculated the increased traffic to be threefold 
under the conditions named. 

By the adoption of a train of 150 tons weight, with a carrying 
capacity of 300, instead of a 200-ton train, we should have a 
passenger load factor of 26 per cent. Owing to the acceleration of 
speed from 24 miles per hour to 40 miles, only four additional trains 
are required. " : 

I estimate the power essential to supply this system to be 9,900 E. P., 
making 48,388,050 xw.-hours per annum. 

The reduction in freights suggested would lead to a greater 
demand for express traffic, and it would, in my opinion, be safe to 
base the mean speed of trains at 25 miles an hour. The mean net 
weight of merchandise carried I increase from 100 tons to 150 tons 
per train. There would be 20 trains actually requiring power. 
Gross weight of train 475 tons. The power required would be 
14,000 н.р. to provide for, which is equivalent to 10,444 kw. The 
total required for both passenger and traffic is therefore 
equal to 17,800 xw. The station should be of a capacity of 
36,000 kw. The annual demand for the 65 stations would be 
9,092,036,850 xw.-hours. 

The passenger train-miles for the whole system would be 
371,705,230; the merchandise train-miles, 284,700,000. The total 
is thus 656,405,230 per annum = 13°85 xw.-hours per train-mile. 
Total cost of power station, £2,091,000. 

The total cost of electrification for the whole of England and 
Wales would therefore be, say, £150,000,000. Cost per train-mile, 
8:091d. 

The question now arises as to what additional capital would be 
required to provide the extra accommodation necessary to cope 
with three times the traffic obtaining at the present time. 

I think that an additional sum of £150,000,000 would goa long 
way to cover it. Thus an increase of capital equal to £300,000,000 
would be necessary to cope with the proposed greater train-mileage 
&nd the trebled traffic. 

The estimated cost of working the whole system under the new 
conditions is £70,302,640. (t 

'T'he gross revenue obtaining would be increased from £90,703,770 
to £136,055,655, and the result in the, percentage (proportion of 
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expenditure to total receipts would be 51:6 per cent. as against 
64 pef cent., the figure obtaining at the present time. 

The proportion of net receipts to paid-up capital in 1901 was 
3:279 per cent.; the same proportion under the new proposed oon- 
ditions would, after increasing the capital by £200,000,000 (viz., to 
£1,286,646,782), be 5-1 per cent., or an increase in the profits of 
1:831 ver cent, which would represent an additional profit of 
£23,558 421 per annum. 

If such a revolution as I have suggested were to take place, I do 
not think that my prognosticatione would be found to be very wide 
of tbe mark. I feel confident that something skin to these results 
would be realised if the experiment were made, but strict and 
исз organieation between the companies would be absolutely 
essential. 

I feel convinced that, either by State control or combination of 
the companies, a very great economy in expenditure might be 
looked for. 

If the State were to obtain control and absorb the companies at 
par value, the whole could be paid off in 24 years by adopting a 
sinking fund of 3 per cent. while paying 3 per cent. interest. 


Discussion. 
Mr. Мовркү read a communication from Mr. H. M. Sayers, the 


gist of which was that the author had founded his paper on unsound | 


arguments which would be likely to mislead the railway world as 
to the soundness of the views held by electrical engineers on 
railway working. The average area was a purely imaginary entity 
—the fat districta did not compensate for the lean. He considered 
that the paper ignored all the ordinary factors, such as acceleration, 
gradients, Joad factor, &c., which would have to be met in railway 
practice. He thought that railway electrification was not bound up 
with rotary sub-stations, but that some more simple system would 
be forthcoming. It was unfortunate that the paper was based on 
unsound principles. 

Mr. J. W. Jacoms-Hoop (L. & §.W. Railway) ignored the 
financial and other considerations involved, and contested the 
author’s value for tractive effort. He thonght electrification would 
involve more trains and bigher speeds, and therefore a greater 


aggregate power; but a much larger allowance should be made for 


tractive effort. He thought Mr. Langdon's estimate of 10,000 Kw. 
for 50 miles of route more reliable than the autbor's estimate of a 
similar amount for 235 miles. The South-Western Co. had 
investigated the energy figure on their 80-mile ronte (Waterloo— 
Southampton) duribg a heavy traffic day, and found it to amount to 
20,000 Kw. e considered that Mr. Bennett had under-estimated 
the cost of working per ton-mile, instancing an additional 14d. per 
ton-mile due to interest chsrges on greater capital expenditure, 
assuming that Mr. Langdon's figure of £10,000 per mile be sub- 
stituted for the author's estimate of under £7,000. Inthe matter of 
coal, 7s. 1144. per ton all round was too little; he placed it at 10%, 
and this involved an additional jd. per mile. Comparing the 
revised figure for electric traction —eay, 10:4d. per ton-mile—with 
the ascertained average cost of working 11 steam lines, the latter 
came out at 11 54d. per ton-mile. He thought Mr. Bennett had not 
made the best case out for general electrification. There was some- 
thing in increased traffic and the inducement to travel offered by 
increased facilities. In New York tbe average number of rides per 
bead of population was 400; in London, 120, and over the whole 
country only 40. 


Mr. G. J. Моввтвон criticised the author's proporals in regard to 


increased speed. He tbooght that an increased mean speed 
must involve an increased maximum, and tbe latter he regarded as 
practically fixed. Any increase would involve running round 
curves and through junctions at a higher speed, and this was not 
practicable owing to the difficulties in the way of increasing super- 
elevation at curves, and of the necessity for rebuilding over bridges 
in order to avoid collision with “leaning” carriages. He thought 
that with all the necessary tops they could not improve the speed 
above its present figure, and it would probably be cheaper to build 
а new railway than to alter the existing ones for higher speeds. 


EXPERIMENTS ON EDDY CURRENTS. 
(Abstract (ў Paper read at Newcastle-on- Tyne.) 


Om December 14th last Dr. W. M. Thornton read a paper describ- 
ing experiments which he had carried out on eddy currents in 
massive cast-iron and steel rings, and in the iron frames of p.c. and 
А.С. machines. 


TABLE I. 

Cast-iron. Cast-steel. 
Mean permeability from loops З .. A = 260 520 
Calculated inductance ... i "n . 2°84 1:98 
Observed impedance... 5 ade —. 149 30°58 
Resistances of windings 85 1 . 29 1:9 
Frequency 985 sg bes * 835 83:5 
Observed inductance ies ада vu '445 058 
Actual permeability of cores ав a whole esq = 40 19:8 
Ratio ;u/us € TM s TON . 6° 26:8 
Frequency m T m $e е ӨТ 13:3 
Observed impedance... s МЕ —. 182 181 
Observed inductance... e. ies 955 57 034 
fe) soe v ae m d К? *. 515 117 
Exatio! [us 8 ps cis bos *. $05 44:5 


In tbe case of tbe rings, the effect of the eddy currents in 
shielding.the cores is illustrated in Table I. The cross-sectional 


area of the iron ring was 2:25 times that of the steel ring, and its 
permeability was about one-half; the ratio of the turns in the 
windings was 1:285: 1. The inductances of the coils calculated as 
though the cores were laminated were 2:84 and 198 henries 
respectively, or as 1:44:1; the observed inductances were much 
lower, and in the ratio of 5 : 1. 

These experiments have a bearing upon the effect of fiuctuations 
in tbe magnet frames of dynamos and alternators, due to variations 
in the armature reaction, &c., and to imitate such cases an alter- 
nating current superposed upon а direct current was sent through 
the coils, the amplitude of the current variation amounting to from 
12 to 17 per cent., which has been shown to be a condition met 
with and even exceeded in practice. Table II. shows the results 
obtained, and it may reasonably be taken that the lossea in similar 
yoke rings and magnet cores will be in much the same ratio and.of 
the same order of magnitude. 


Taste II. 

Con- Alter- Com- | | 
tinuous nating bined ~ Amperes.| Watts. Cos 9$. 
voltage. | voltage. | voltage. | 

ars 5 EE — 4 —, 

52˙2 103 112 | 86 | 154 | 85341 485 
100 100 198 86 268 | 2,410 | 65 

F. E Foam ENDE. 

н н Hys- Wette Eddy ourrent 
con- alter- 1 | rv, | eddy ci watts per 
tinuous. | nating. watts. | current с,с. of core. 

ЕЕ T Next c Ка - денде ас ⁰⁰⁰ мл ® Soda te Жары" ш шы 
| | 
89 6 104 | 35 | 690 180 121 , 055 
156˙2 26 6 0 2.080 330 136 101 
| | 


Evidently whenever such flactuations occur in the exciting 
current of а generator, the loss by eddy currents in the magnet cores 
may be a large fraction of the total losses in the machine. 

In the case of a machine which was tested, both as a D. c. and an 
4. 0. generator, it was found that of the whole eddy current loss, 27 
per cent, took place in the magnet frame. The losses were analysed 
in detail by means of the oscillograph, a number of interesting 
results being obtained; it was shown that imperfect centering of 
the armature core, the variation of reluctance caused by the teeth of 
the armature passing across the pole-face, and tbe oscillation of the 
cross magnetising field during commutation, were all active agents 
in producing eddy current losses. The effects of irregular turning 
moment on tbe part of the prime mover were also examined with 
regard to the production of eddy currente. Tae general conclusion 
of the anthor is that it is in the large solid iron masses of any 
machine that the greatest dissipation of energy takes place. 

In an appendix the methods of separating eddy current and 
bysteresis losses in armatures are discussed. The author finds the 
former to be in every case greater than the latter. 

We venture to suggest that, if the author’s deductions and oun- 
clusions were more lucidly and distinctly stated, and brought 
together, the value of the роте! results which he has obtained 
would be greatly enhanced. : 


— — ee — 


THE SUPPLY OF ELECTRICITY TO SMALL TOWNS. 
By T. Томинвонм. 
(Abstract of Paper read at Dublin, March 10th, 1904.) 


THE supply of electricity to small towns ona paying basis, espe- 
cially in a poor country, is beset with difficulties. 

Under the conditions of depending for your earnings entirely 
upon the supply of electrical energy Jor lighting, most will agree 
that the possible financial margin will be too narrow to be worked 
out to a profit under the management of an urban council, or to ensure 
an adequate return to outside capital, even under the better business 
management which this ensures. 

In fact, in small towns, say, of 8,000 inhabitants and under, the 
supply of electrical energy for lighting only, with a mere casual 
power connection, is, unless in extremely favourable and excep- 
tional circumstances, commercially unprofitable. 

It the undertaker of the lighting be the urban district council, 
then I think the question of electric lighting, public and private, 
should not be considered alone, but in conjunction with all the 
town services which the council undertakes, or should undertake. 
Take the most obvious sanitary duty—the collection and disposal 
of refuse. The burning of the refuse in a modern destructor will 
almost certainly supply steam for all the non-paying part of a 
lighting load in this country —at a very smal) cost, indeed, to the 
electric lighting side of the township accounts. The destruction of town 
refuse is a sanitary duty which no town can in the long run afford 
to neglect, and money spent on this, is money spent equally for the 
good of all—unlike money spent on a non-paying electric lighting 
echeme, which is, in fact, spent mainly for the benefit of those who 
can afford the ligbt. 

I may вау that I have quite recently been led to reconsider the 
question of power from refuse destructors by coming across some 
recent records of work done by them. In 1894, when electrical and 
municipal engineers and town councillors were being dazsled by the 
prominency of tbe destructor matters of the day, I was asked by the 
editor of the ELECTRICAL Review to examine such records of 
formance as were available and state the results. This I did, and 
wrote a series of articles in the ELECTRICAL REvIEW, afterwards 
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reprinted in Refuse Destructors" by Mr. C. Jones, M. I. O. E. 
These articles undoubtedly did good work at the time, and pre- 
vented a large waste of public money upon the faith of exaggerated 
expectations of results which were then incapable of realisation. 

The enormous advance that has been made in destructor practice is 
entirely due to the modern high-temperature destructor, and it is 
satisfactory to know that this increase in the stesm.raising pro- 
perties of the destructor, has also increased its value as а destructor 
іп the direction of inoffensivences, as well as the hardness, and, 
therefore, value, of the other by-products—the clinker produced. 
Although refuse burned in a destructor gives results closely approxi- 
mating to abont one-fifth of that ofan equal weight of coal, you can- 
not treat it as the equivalent of so much fuel to be burned at what 
rate you choose ; it must be regarded rather as variable water power 
to be utilised, if possible, over the whole 24 hours. The night 
lighting of a town is, I think, well within tbe average working rate 
of burning, taking the annual collection of refuse at about 4 cwt. 
per head of population per annum, provided the town is supplied 
by а direct-current system or on an alternate-current system with 
cutting out of transformers, but we shall have to find work for it 
during the daytime if we are to get the best economical results. 

Consider now the question of the collection of the refuse. In 
the towns of the size with which we are dealing, а line or lines а 
mile long will cover the main street or streets, and a suitable site 
for a destructor. If thie length were equipped with double trolley 
wires at 400 volts (the outers of a three-wire system), there would 
be no difficulty in devising an electrically-driven wagon, travelling 
on the road surface— no rails would be required—and iis 
current from the wires, which, by reducing the task of men an 
horsee to that of collection on short lines at right angles to the 
trolley line, would materially reduce their number or much increase 
their efficiency. 

The line would cost about £1,000 per mile, and every man and 
horse displaced would mean a saving of about £90 per annum, and 
I think there are good grounds for supposing that a direct saving 
to the rates, as well as a distinct advance in sanitation, would 
result. The demand for power on such a line would not be limited 
to the transport of the refuse. The scavenging, watering and rolling 
of the roads traversed by the trolley line—and for that matter for 
some 200 or 300 yards on each side of it—are all mechanical work 
capable of being operated from it. i 

O:her township demands for power will readily occur to you; 
pumping the water supply, pumping sewage, breaking road metal, 
road scarifying, &c., are such uses. All these can be so worked 
as to make up almost an all-day load for part of your generating 
plant, if it be, which is not at all certain, beyond the reach of the 
destructor-driven plant. 

As to the undertaking of the electric lighting of small towns in 
this country by private enterprise, I think the chances are almost 
too remote for profitable consideration. It could be done profitably 
by а large power user or association of power users in а town, or by 
а company working a selected group of t towns under one manage- 
ment, во ав to economise in the matter o? supplies, account keeping, 
correspondence, and skilled direction; but, unless under extremely 
favourable circumstances, I fear no money can be got for it from 
private sources. As to the power to be used, I think water-power, 
gas (producer), or oil engines most suitable. "Water-power is most 
suitable if available, but the trouble with our water-powers is that 
they are in general, small in amount; the fall is usually small—6 ft. 
to 12 ft.—and they are terribly subject to rises in tbe tail-race which 
make them unreliable. I have recently seen an account of some 
extremely successful attempts by Mr. Steiger, of London, to deal 
with tbis problem, which is of immense importance to us. Ina 
recent case he has dealt successfully with a normal fall of 4 ft. 3 in., 
subject to reduction in fioods to 2 ft.; and in yet another case— 
that of a mill situated on a tidal river—with a fall of from 0 ft. to 
4 ft. 10 in. 

The preference for gas or oil engines over steam engines for such 
plants is due to the smallness of the units, the simplicity of the 
working, and tbe low cost of running. The only oil engine I know 
of as available is the Diesel. Mr. Н. Ade Clarke gave the following 
results in а paper read before the Leeds Bection of the Institution 
of Mechanical Engineers:— 


ToTAL COST PER B.H.P.-HOUB. 


Engines. Diesel. Gas. Bteam. 
35 B.H.P. ... .. Odd. 0:694. 0:894. 
80 „ se ... 0:394. 0:52d. 0 63d. 
160 „ ix .. 032d. 0:40d. 0:49d. 


As regards the system of generation, I think, unless long distances 
have to be run, to pick up load, that 400 volts, three-wire, direct will 
give most satisfaction all round. 


ELECTRICITY FOR SMALL TOWNS.’ 


Ву G. MARSHALL HARRISS, M.Inst.C.E.I. 


We have in Ireland to-day а very considerable number of small 
towns, the inhabitants of which would gladly avail themselves of 
the advantages of an electricity supply if such could be provided 
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for them in the same manner and upon the same terms as prevail 
in many of the larger and more important towns and districts. 

There is no reason why these towns should not have electricity 
sufficient for all their requirements, upon reasonable terms and 
without financial loss or risk to those undertaking the responsibility 
of providing it. 

There must, of course, be some limit to the size of town that can, 
upon commercial principles, be so supplied, but from the electrical 
engineer's point of view the conditions prevailing in different towns 
vary so much, that there is no figure fixing this limit, that will apply 
to all towns alike. 

A knowledge of the population, area and rateable value of any 
town conveys very little if the knowledge ends there—the population 
and area least. | 

To be able to form an opinion of the prospects for the successful 


. and profitable supply of electricity in any small town, the engineer 


must have more information than can be obtained from the general 
particulars usually available, or than can be supplied by correspon- 
dence or other means, во that a visit of inspection to any place that 
is to be considered becomes necessary. 

When engaged upon such a visit, the first matter will be to ascer- 
tain, generally, the nature of the town, and as accurately as possible 
the probable demand that will be made. 

For this purpose it is best to be under the guidauce of some 
reliable person who knows the principal people and their feelings on 
the matter. In the absence of such guidance or knowledge any 
inquiries made would be of little value, if not misleading, and they 
might do a great deal of harm by interfering with, or preventing 
possible negotiations, concessions, or other matters, to the detri- 
ment of the particular scheme at that time only under con- 
sideration. 

But a great deal can be learned from general observation, the 
appearance of the town, and class of buildings, &c. If the shops 
are well kept, and tbe goods displayed with care and taste, it is safe 
io assume that there is healthy competition, and the prospects of 
electricity for lighting are favourable. 

It does not appear to matter much, in most cases, whether the 
town bas already a gas supply or not. Where gas is installed, the 
people will be educated to quarterly bills for lighting, and they 
will be quick to appreciate the advantages of electricity. 

If, however, the gas interests are in the hands of a local com- 
peny, with the majority of the merchants and principal consumers 
as shareholders, the prospect is not so good. 

. 1f the gas interests are in the hande of the local authority, who 
are opposed to electricity, then the business becomes risky. 

Indeed, І think we may eafely say, under апу circumstances, if 
the local authorities are not actually disposed to undertake elec- 
tricity supply on their own account, it is necessary that they should - 
be favourably disposed to the extent of removing any technical 
obstacles that may stand in the way cf any other body or syndicate 
undertaking it, and assisting them as far as they can in any reason- 
able way. 

As soon as the position of affairs has been ascertained in respect 
to the foregoing matters, and with due regard to them an estimate 
of the probable demand arrived at, we shall later on come to review 
what has already been done by electricity in small towne, when it 
will be well to return to this important matter of demand as there 
will be figures that will assist, but for the present we may pass on 
to a consideration of the general facilities, if any, that may be 
found for generation and distributing purposes. 

A good many of our towns are fortunate enough to have water- 
power available, sometimes actually in the town, others with the 
power more or less at a distance. In most cases these water-powers 
аге not now being tsed, and can be leased upon very favourable 
terms. 

Where these powers are available, and the fall is much over 18 or 
20 ft, it is probable that farther development is possible by 
utilising more of the fall than had before been aimed at; but in 
most cases where the fall is low, ranging from 4 ft. 6 in. to 12 ft., 
which is very usual, it will be found that no such improvement can 
be made. ose who have paid attention to the matter will, I 
believe, agree that the water-power engineers of many years ago 
knew their business well; and that, when we have repaired aud 
cleaned out their head-and-tail races, we shall be able to use all the 
power that the river will give, or that we shall be allowed to take, 
as the case may be. А 

But low falls are nearly always subject to variation, due to 
flooding, and where floods are prevalent а great improvement can 
be effected by substituting a turbine for the existing wheel or what- 
ever may remain of the old wheel formerly in use. : 

It would be difficult to overrate the advantages a good: water 
power has over any other form of power for generating electricity, 
at the same time the conditions have to be examined with а view 
to the particular matter under consideration. 

Possibly when the distribution of the energy is taken into 
account, there will be some placa suitable for the generating station, 
that would facilitate matters and keep down the cost of mains and 
very likely the water may be some distance from that place; and 
while gas or steam engines may be put practically anywhere, the 
water power plant must be taken wherever the water happens to be. 
On that account the circumstances would have to be exceptionally 
favourable before we could say with any degree of accuracy, that 
water power costs nothing. 

What it is worth, however, is easily ascertained, asthe measure of 
ite value is the difference between tbe cost of generating the same 
power by other means having due regard to where that power is 
eventually to be delivered and the position in which the generators 
will be in each case. 

Since, therefore, with reasonable facilities for fuel, electricity 
for small towns may with profit be generated by steam, and 
under less favourable conditions by:,gas or oil engines; the 
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question as to the particular power to be used will be 
governed by circumstances, and this brings us to the question of 
distribution. . 

A few years ago tbe battle of the “systems” raged furiously, and 
every engineer was looked upon as belonging to a particular side; 
more especially were they ticketed as being “alternating current 
or “ continuous current men” as signifying their preference for, or 
knowledge of, either syatem of supply. 

That state of affairs bas now quite passed away, for, as 
time went on, we found each system working with great 
success, and doing the eame thing, though under very different 
circumstances, and very soon it became apparent that there 
were many cases in which the profitable distribution of elec- 
tricity upon one particular system would be quite impossible, while 
upon another it was quite feasible. Therefore the difference, if 
difference there was, was settled by the universal acceptance of the 
fact that each of the systems has advantages pecoliar to itself, and 
these advantages are of great importance under some conditions, 
and of no particular importance under other conditions, so that the 
successful engineer must keep an open mind, be familiar with 
these matters, and weigh them before deciding the system to be 
adopted in any given case. | 

Where the area of supply is scattered and uncertain with probable 

and desirable customers, such as are to be found in large houses, 
mansions, hospitals, or workhouse, or other institutions, etanding in 
their own grounds and of necessity far apart, then high-tension 
alternating currents may be desirable, as affording the best means 
of readily dealing with such an area—as, for instance, is the case 
in the town of Bray. On the other hand, when the area of supply is 
compact and the generating station can be placed at or near the 
centre of supply, then the electricity may be generated at the 
pressure of 200 volta which is suitable for being directly used at the 
lamps; if the distance to be covered is much, and if there is any 
р of much demand for electricity for power purposes as well 
as lighting, then a three-wire system may be best with an available 
supply at both 400 and 200 volts (as in some small English towns), 
in either of these cases direct current may be most-advisable, as it 
can be stored, which, as far as we know up to the present, is not 
possible with alternating currents. 

When a water power is to be used, and it is away from the centre 

of supply any distance much over a mile, then high tension alter- 
nating current becomes necessary for easy and cheap transmission. 
. But when transmission is necessary, and the area for distribution 
is compact and easy to supply upon a low tension system, and it is 
desirable to have storage, then both alternating and direct current 
may be ueed (as is the case in Carlow). | : 

But, generally speaking, the conditions prevailing in most of our 
small towns appear to favour the adoption of high-pressure alter- 
nating single-phase currents with transformers suitably placed in 
street boxes, pite, or in any convenient place that can be found for 
them, tbese transformers would reduce the high pressure to a 
pressure of about 200 volts, which would be distributed through low- 
tension mains laid (for preference) upon the ordinary two-wire 
system. 

With such a system the electric energy would be generated at a 
pressure of not more than 3,000 volts ; over that pressure, according to 
the Board of Trade regulations, the pressure becomes “ extra high,” 
when much more stringent rules have to be observed, which adds to 
the cost greatly, so that, unless the distance to be covered is great, 
and the energy to be transmitted is fairly considerable, there is no 
advantage in getting into extra high pressure, and as 3,000 volts is 
quite bigh enough for economically transmitting energy equal to 
quite 100-H.». over a distance of 5 miles, or 50 m P. 10 miles, it 
covers all that is ever likely to be met with in small towns. 

The great advantage of a high preseure single-phase alternating 
current system witb transformers is, that it possesses the maximum 
of flexibility at the minimum of cost—practically, it is only 
necessary to provide for your customers as you get them, and the 
system admits of rapid and cheap extension in any direction and 
over considerable distances. The most important disadvantage to 
such a system is that it necessitates alternating currents, and these 
cannot be stored. 

In any case, no matter what the electric energy be generated at, 
or what the system of distribution may be, it would hardly be 


advisable to supply the ordinary customers at a pressure above 200 


volts. It is true that in Glasgow and a few other places the supply 
is at 250 volts, and there is little trouble in getting satisfactory incan- 
deecent lamps for that pressure, but Glasgow is a large city with an 
output sufficient to justify the maintenance of an army constantly 
employed in looking after the mains and the house wiring and see- 
ing that everything is kept up to the high standard that the success- 
ful distribution of energy at that pressure demands. 

The advantage of a high pressure is that less copper is required 
in the supply mains, and the higher the pressure the easier and 
cheaper it will be to keep it uniform, or rather the percentage of 
difference in pressure small, over the whole system of mains. 

Its disadvantages are—and they become greater as the size of 
the town to be supplied gets less—the higher the pressure the more 
constant must be the supervision and better workmanship and 
more expensive material and fittings are demanded. Also the 
trouble of measuring the energy to the customers increases 
with the pressure, for, as the volts increase, the amperes will 
diminish though the energy remain the same, and when we get 
down to small customers—and small towns mean small customers— 
the amperes or volume at high pressure gets so small that the 
meters refuse to take proper account of it, and if they don't strike 
work altogether, they certainly tend to stray from accuracy ; and it 
is when dealing with small consumers you want the meters to keep 
perfectly right, if the percentage of inaccuracy of your charges in 
either direction is to be kept low, which, of course, is desirable. 

(These remarks as to meters do not apply to those of the 


electrolytic type, which are very excellent and cheap instruments: 
but they do not measure energy, although they waste it, and they 
are of no use for alternating currants. 

Let us, therefore, as far as advisable, with due“ regard to otber 
matters, keep the pressure to be brought into the consumers’ houses 
as low as we cap. There would be no advantege in going below 
100 volts, and it is not advisable to go above 220 volts. Either of 
these pressures might be selected, and about 200 volta is certainly a 
very bandy pressure and well suited for small power supply, and 
that pressure will probably be the most universally used for a few 
years at all events. 

We may now consider generally the question as a whole, and the 
difficulties and other matters that will suggest themselves to the 
cpu about to advise upon the lighting of one of our small 

wns. ; 

If it be true, and it can hardly be denied, that in all undertakings 
that are to be successfully worked upon commercial principles, the 
efficiency of the capital employed is of more importance than the 
efficiency of the plant, then this fact will become much more 
apparent in a small undertaking, than in a large one. 

Small undertakings mean small profits, and while the misdirection 
of a portion of the capital employed on а large undertaking where 
tbe returns are good, would probably mean that the profits would 
be only slightly reduced, there is no room for any such misdirection 
or mistake on & small undertaking, wherethe returns are small and 
very щш would wipe out the profits altogether, if not turn them 
into a loss 


THE FARADAY SOCIETY. 


Аң ordinary meeting of the Faraday Society was held on Monday, 
March 21st, at the Institution of Electrical Engineers, Dr. O. J. 


Steinhart in the chair. 


A paper by Dr. F. M. Рввктх and Mr. W. C. PREBBLE оп The 


` Electrolytic Analysis of Gold” was read in abstract by Dr. Perkin. 


The object of the researches described was to arrive at an 
eleotrolytic method of estimating gold which should be perfectly 
accurate, and yet far more rapid than the ordinary double-cyanide 


method, which the authors, differing from Classen, cousider in- 


ordinately long, even in hot solutions. Solutions of sodium thio- 
sulphate, cyanide, sodium sulphide, potassium thiocyanate, and 


ammonium thiocyanate were all tried, and the results compared. 


The first-named was useless; of the others, which are all accurate, 
the thiocyanates gave the best results, and the ammonium salt was 
better than the potassium. With currents of 0:2 ampere per 
sq. dem., the deposition of 0:05—0:08 grammes of gold was complete 
in five or six hours. With a current of 0°4—0'5 ampere 14 to 2 
hours sufficed. The presence of a little persulphate considerably 
reduced the voltage required. Experiments were also made to 
determine the best method of removing the deposited gold. 


` Chlorine or bromine water were satisfactory, but slow; aqua regia 


was risky; the authors recommended a 2 per cent. solution of 
potassium cyanide containing a little hydrogen peroxide or a per- 
sulphate. One or two minutes then sufficed to remove the gold. 
An improved form of basin electrode for working with hot solutions 
was described. A lamp-wick siphon, frem a small reservoir, supplies 
water to compensate for evaporation. 

Mr. Cuas. В. DaLMG then read a paper on “Thin-Film Elec- 


 trolysis, and а Proposed Application to Printing,” which was 


illustrated by experiments, While investigating a process for 
letterpress printing by electrolysis without the use of ink—an 
extension of Bain’s well-known telegraphic printing—the author 
found that the final results of electrolysis, when the electrolyte 
forms only a thin film, often differ materially from those observed 
in an ordinary cell. In these experimenta a carbon or metal plate 
(it was immaterial which), formed the anode; on this was placed 
an impression pad, consisting of some sheets of moist blotting- 
paper; upon this was the trial sheet, carrying the electrolyte film, 
and on this the cathode type or coin. Voltages from 6 to 200 were 
employed. To obtain a clear image of the type a certain minimum 
strength of solution is requisite. The first experiments were made 
with saline solutions; silver nitrate gave а clear, permauent black 
image of the type, but the paper, of course, darkens on exposure; 
copper sulphate and nitrate yielded images that faded after а 
time; the same unexpected result occurred with lead, mercury 
salts, and bismath. The best images were obtained with manganese 
salts. These consisting as they did of the oxides or hydrates, were 
quite permanent; all purely metallic desposits, excepting silver, 
disappeared after а time. In the case of non-saline solutions, the 
paper, which might consist of asbestos or pure Swedish filter-paper 
soaked in distilled water, acquired the properties of an exposed 
photographic plate, and on treating with а silver salt 
and developer a perfect image of the cathode was obtained, 
even after a long interval Reproductions of such * eleo- 
trographs” are given in the paper. The latent images are not 
due to hydrogen peroxide, nor to metallic compounds, as they occur 
with carbon electrodes; but they reside in the surface of the paper 
in contact with or towards the cathode. The author ascribes them 
tota class of phenomena that have been investigated by Bose, and 
termed “the response of inert matter to electrical stimuli,” and 
thinks they are probably the result of some state of strain set up 
in the film by the current. As regards the fading of tho metallic 
images, this may be simply due to recombination, although that 
explanation is not entirely satisfactory. 
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ELECTRIC TRACTION IN COAL MINES. 


Ws recently received a copy of а paper on Pneumatic and Electric 
Locomotives in and about Coal Mines,” read before tbe Institution 
of Mining Engineers last year by Mr. A. S. E. Ackermann, 
A. M. I. C. E. This is an intoresting paper describing the pneumatic 
and electric locomotives used in America for haulage in mines; 
that system of haulage appears to meet with much more favour there 
than it does in this country. No doubt, as pointed out by Mr. Acker- 
mann, the conditions in America are more favourable for loco- 
motives, inasmuch as many of the mines have no shafts, but are 
entered by long inclines or drifts from the surface, or into the side 
ofa hill. Whilst there are many cases of drifts in Britain, the 
majority of coal mines are won by shafts, though that is no reason 
why electric locomotives should not be used with advantage on 
main haulagé roads for bringing the coal to the shaft bottom. 
Probably many of the seams are thinner here than ín America, but 
main roads are usually made from 4 to 6 ft. in height, and electric 
locomotives can be obtained only 2 ft. 5 in. in height, 3 ft. 6 in. 
wide, and 9 ft. 3 in. long, with a wheel base 3 ft. long, weighing 
4 tons and having a drawbar pull of 1,000 lbs," which 
run at a speed of about 8 miles hour; so that any 
question of height is disposed of, and on this point it is to 
be noted that the electric locomotives are much smaller than 
the pneumatic ones of the same weight," the overall dimensions of 
& 13-ton electrio locomotive being about 3 ft. high, 4 ft. 8 in. wide, 
and 12 ft. 6 in. long, with a wheel base 4 ft. 8 in. long, and 
capable of exerting a drawbar pull of 4,300 lbe., whilst “ The 
smallest size of pneumatic locomotive given in а maker's list is 
4 ft. 4 in. high, 4 ft. 5 in. wide, 10 ft..long, weighing 5 tons, and 
having a drawbar pull of 1,500 lbs.” Continuous current at pressures 


of 250 or 500 volts is used, and conducted into the mine by a bare 
overhead wire, the earthed return being provided by the rails, and. 


bonding does not appear to be necessary. 

As to the com 
and electric haulage, the author quotes Mr. A. de Gannes, 
who stated that the cost of an electric installation is only 
one quarter that of a pneumatic plant, though “the author does 
not think the difference can be so great as this.” Probably too 
much has been claimed in the saving in first cost for electricity, 
to its ultimate detriment, and to quote the author: “In the 
power house in the one case, boilers, steam engines, and dynamos 
are required ; in the other, boilers, steam-engines and air-compressors, 
во that no very great difference in cost can occur here. In conveying the 
energy into the mines, there is considerably more room for difference, 
for the air mains are expensive and take much longer to lay, .... 
on the other hand, the electric trolley wire is very simply fixed from 
the roof where it is good, or from the cross timbers where it is bad, 
and the rail is used for the return. . . It has been said that a 
man can lay a greater length of cable in a day than he can pipes in 
a week." Further, he goes on to say that in the cost of tbe loco- 
motive, upkeep, and efficiency, electricity has the advantage; that 
is especially so in regard to efficiency. 

Tne author is not able to say much with regard to accidents, 
as ‘‘the authorities at the mines were not very communicative 
on the subject of electrical accidents;" though 500 volts would 
appear not to be considered dangerous, but "in the one case 
where three-phase current was used for pumping, they were very 
decided as to its being more dangerous, partly on account of its 
cramping action, which prevents a man from releasing his 
hold.” Considering the great number of electrical installa- 
tions in the mines of our own country, and tbe immunity 
of accidents from shock, we are inclined to think this question has 
been much over-rated. Men, and even horses and ponies, soon 
learn how to avoid the wires, and there is, with ordinary care and 
attention, probably no more risk with electrical locomotive haulage 
than with other systems, while the former may have many advan- 
tages. The subject is most interesting, and the paper is wel] worth 
the attention and consideration of mining engineers. A discussion 
follows the paper, which is also full of interest, and some parti- 
culars are given of the working of the electric locomotive owned 
by the Greenside Mining Co. 


HIGH SPEED ENGINES. 


Мв. CRAWFORD on March 10th read a paper on this subject before 
the Association of Engineers-in-Charge. 

The first portion of the pa; er dealt chiefly with matters of historical 
interest. Mr. Crawford does not refrain from a sly dig at the 
stresses in a single-acting crankshaft. At and after page 5, 
the Belliss engine is particularly indicated. The author 
strongly emphasises the importance of superheating, the neglect 
of it by British engineers, во few of whom have really studied 
its principles, and the small trouble there need be witb lubri- 
cation. This is indeed the first paper by an engine builder in which 
it is recognised that superheat does not affect the cylinder maximum 
temperature, and that all superheat disappears at once in keeping 
the cylinder as hot as the saturation temperature up to cut-off point, 
if possible. The author likewise combats the idea that mere steam 
dryness alone, or small superheat, is of any practical value. He 
claims that steam should be dry at cut-off, and this can only be 
done by aid of very considerable degress of superheat; and he 
thinks—correctly—that superheat should be such as to give 500° to 
550° at the stop valve, and that in а new station inde- 


ve cost of the plant for pneumatic 
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pendently fired superheaters are the sort to employ. He adds that 
the temperature of the gases varies too widely in case of flue-fired 
heaters, and he might have added that no water-tube boiler yet 
made could give efficient superheat at an economical rate of 
working, or safety at an efficient rate of working the superheater. 
The reason wby British engineers have bungled superheat is, of 
course, that they have attempted to do it on the cheap. 

We do not follow the paper where it says that quick-revolution 
engines have a mechanical efficiency as high, at times, as 95, and 
rarely less than 92 per cent. We fear that the efficiency of the 
personal equation of ап observer, is a bit low who finds an engine 
to have 95 per cent. efficiency, and lets this pass as gospel. How- 
ever, a good deal of qualification follows the claim. Vibration was 
next discussed from the revolving and the bob-weight standpoint. 
А reference migbt have been made to the Sisson high-revolution 
engine, in wbich the balance is excellent, and the. moment is 
minimised by placing the centres of disturbance closer together 
than the joint radii of the two cylinders, | bes 

Lubrication is dealt with, and the anthor acts np to the 
faith that is in him by speaking np for forced lubrication, and 
doing the reverse for the splash system, or happy-go-Incky. type, as 
he terms it. | » anis ; | 

As to governing, he properly regards ‘the fly- wheel as the 
governor, and the ordinary so-called goverpor merely as the regu- 
lator which adjusts the mean speed of the engine. Of course, the 
governor as ususlly understood only acts after what it is meant to 
prevent has taken place. Obviously, therefore, it is mot the 
governor and the fly-wheel is, i e ; 

Perhaps the best definition of what a governor should or should 
not do was given in a recent discussion on a similar paper, namely, 
that a governor to act well should not when responding to a varia- 
tion in speed of the engine change: the provision of steam by so 
much as will bring the engine back to the speed whence it. vaxied. 
A governor which for a sudden additional speed of45 per cent. 
moves во far as to cut down the steam to the amount that wid only | 
drive the engine 6 per cent. slow, will cause hunting, This is the- 
whole secret. At paga 16 of the paper the large or moderate speed 
engine comes in for some gentle dispraise, which is, we teke it, 
highly commendatory of an author who uses so painfula term as 
" bigotted bosh" in another paragraph. ; : 

The poor steam turbine receives the final benediction of faint. 
praise, in which he advances an explanation of the way in which 
useless leakage takes place in the turbine. The friction due to- 
wetness is also pointed out asa serious matter, and the author con- 
cludes that about 130" is the limit to which superheat may be 
carried in the turbine with good effect. This, as pointed out in 
our columns of February 26th, 1904, ia probably due to the fact 
that there is not very much wetness in а turbine, and there is a. 
good deal of leakage. 

The author next expresses his fears anent uncontrolled super- 
heat, as though there were not in existence a reliable and fully 
water-controlled superheater in the Cruse system. If wetness is so 
bad for the cylinder as the author states, why does he not. 
advocate a superheat jacket? There is sound sense in this if it 
could be kept tight. 

The paper concludes with a few pages, historical and other- 
wise, on the gas engine, pointing out that, while the steam engine 
renders up 60 per cent. of a possible 18 per oent. thermal 
efficiency, the gas engine will give only 30 per cent. of ite maximum 
possible efficiency owing to the severe heat loss in the jacket. 


Mr. Davey opened the discussion by touching on the question of 
the wire drawing effect of the ordinary slide valve. He stated that 
he was in accord with the lecturer as to the merits of the throttle: 
valve. No other valve could touch it for reliability. Speaking on 
the small piston clearances of modern engine practice, he pointed out 
the risks of water in the cylinders. He was, of course, aware that 
engine-makers insisted that this should never happen if proper care 
were exercised, but there were conditions present to the minds of 
engineers where this was unavoidable, steam traps and other 
devices notwithstanding. As far as superheat was concerned, Mr. 
Davey was mystified at the claims put forward as to its economy. 
For the life of him he could not understand how steam in the boiler: 
at 125 lbs. contained less thermal unite than steam in the cylinder 
at 80 lbs. is experience of gas engines as at present designed 
did not encourage hope that they would replace steam. They were 
convenient and all that, but after a short run their efficiency dropped 
to one half. He also spoke highly of forced lubrication. 

Mr. Вмттн thought the paper generalised too much. He wanted 
figures. Evidently Mr. Smith's strong point was figures, so as to be 
able to compare the Belliss with other engines, and especially with 
the turbine. He knew Mr. Crawford had figures up his sleeve, and 
hoped they would be produced for the general benefit. He would 
also be glad to know the oil consumption per horse-power of the 
Belliss engine. As far asgas engines were concerned, his experience 
was not во much a loss of efficiency after starting, but that they failed 
to start at all. 

Mr. BoorH remarked that there was one great advantage of а 
lecturer dealing with his own peculiar product in that he was 
intimately acquainted with his subject, and the listener had the 
advantage of an exceptional experience. He agreed with the 
lecturer as to the work done in the н.р. cylinder. The actual work 
of steam began at the cut-off. Up to this point, the steam was only 
as a rod actuated from the boiler. He was glad to learn that Messrs. 
Belliss & Morcom were giving the re-heating problem their close 
consideration, and hoped the results would soon be at hand. He. 
agreed that superheat at 500^ to 550° was probably most effective and 
safe, as lubrication disappeared at 600°. The possible injury to the: 
packing from superheat was mainly an imaginary one, as the. 
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piston rod was always moving away from the superbeat. He thought 
some economy could be effected by allowing superheated steam to 
pass round a jacketed cylinder before entering the steam engine. 
He was glad to learn that Messrs. Belliss & Morcom во fully. appre- 
ciated the value of superheated steam, and was as much surprised as 
the lecturer at the indifference of English engineers to the subject. 
Some of this indifference was due to the uncertain results from the 
‘small tube snperheater and its liability to burn out. But even when 
& scientifically designed superheater was presented to them they 
tailed to grasp its possibilities. The ability to control steam tem- 
perature was indispeneable in a superheater, and this having been 
now accomplished in the Cruse type the apparatus was now lifted 
from among the cheap accessories and ought to be considered in a 
well-designed plant. With respect to turbines, he at one time 
thought that only a small loss was due to condensation, but he was 
now of opinion that the loss was considerable, but that surperheat 
would easily cure it. The other losses, in his opinion, were due to 
the large leakages, and until this leakage was cured, there could be 
no further efficiency credited to the turbine. 

Mr. CLARK asked what difference there was in the amount of 
vibration of the compound as compared with the triple-expansion 


ne. 

be CHAIRMAN was sorry no one had spoken of turbine 
rience. He would have been glad of information, as he had to 
instal some small ones. He was rather frightened of the excessive 
speed. One turbine offered him was designed to run at 24,000 
revolutions per minute, géared down to 12,000. He then invited 
the lecturer to reply. ; 

Mr. CRAWFORD was somewhat indistinct, but was understood to 
вау, in reply to Mr. Davey, that small clearance was absolutely 
essential to efficiency, but comforted him in his water troubles 
by saying that while a high speed cylinder cover would only be 
knocked off, a slow-speed engine under the same difficulty would 
carry away engine bed bricks and all. Superheat was а good cure 
for the cylinder and pipe condensation. Replying to Mr. Smith, 
he stated there were no figures for the turbine. All the informa- 
tion on the subject was contained in the curve on the di 
hanging on the wall. With respect to the oil consumption of the 
Belliss engine, 1 pint was sufficient for a 200 н.р. for 10 hours. On 
the aubject of jacketing cylinders, the lecturer had some results to 
offer Mr. Booth. In one order jacketing was stipulated for, and it 
had to be undertaken though against their desire. The result was 
very unsatisfactory, as it was impossible to keep tbe joints tight. 
Every known method of jointing was tried but failed. The jackets 
were at length removed with an immediate benefit. There was at 
once & gain of 10 percent. He did not see how the difficulty of 
the jointing could be overcome, and until this was done there was 
no use considering the possible benefit. As far as the Diesel engine 
was concerned, it was a theoretically fairly perfect engine, but its 
zange appeared to be limited. 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 


its, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,201. “Improvements in receiving apparatus for wireless tele h 
systems.“ R. Arno. March 14th. КАР 
6,218. “ Automatic suspension device for the suspension of electric arc lamps 


and other objects." O. Імваү. (Deutsche Waffen and Munition Fabriken. 
Germany.) March 14th. 


6,280. ‘*Improvements in or relating to electricity meters" B. KaLinowskt. 
March 14th. 


6.237. “ Improvements in and pertaining to overhead electric conductors.” 
J. H. L. Bisnor. March 14th. 


6,251 * Юр ешепш in ploughs for conduit апа thelike traction for electrico 
tramways and the like.“ W. A. Bristow. March 15th. 
6,280. „An electrical time and cash check for registering billiards or similar 
games.“ J. Ковімвом. March 15th. 


$ 6,806. “Improvements in electric arc lamps." H. Вкск. March 15th. 
(Compiete.) 


6,319. “Improvements in electric conductors.” J. A. HzaNx. March 16th. 
( Complete.) 


6,322. "Improvements in and connected with terminals of electrical storage 
batteries or acoumulators.” March 16th. 

+ 6,883. “Improved strat piece for electric switches.’ THe GENERAL Con- 
TRACTS Co., LTD, E. 8. Соок and W. H. CHIPPERFIELD. March 15th. 

6,48. “Improvements in electric light, power or other service boxes filled 
with switch and earthing device." A.J. Beaumont. March 16th. 

6,882. “Improvements in section insulators to be used in connection with 
the conductors of electric tramways or railways.“ H. G. NICHOLSON. 
March 16th. 

6,401. ‘‘ Improvements іп alternating-current electric motors.” Тнк 
British THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) March 16th. 

6,402. ‘Improvements in insulating compounds." THE British Тномвох. 
Hovsrox Co., Lro. (The General Electric Co., United States.) March lch. 

6,408. "Improvements in insulated electric conductors." TRE BhirisH 
Meee Co., Ltp. (The General Electrio Co., United States.) 

arc th. 


6,411. "Improvements in brush holders for electric motors or generators.” 
. Соосн. March 16th. : 


6,425. “Improvements in electrical candle fittings." O. T. Banus, 
March 16th. 


6,429. “Improvements in elastic insulating c'utches for electric dynamos and 
motors.” H. H. Lax. (L. Risso, Italy.) March 16th. 


6,433. '' Improvements in electric switches." Тнк Lonpon ELECTRIC BxPPLY 
Conroration, LTD., and G. W. PARTRIDGE. March 16th. 


6,446. “Improvements in connection with electrio switches.” W. H. Всотт. 
March 16th. 


6,452. ‘Improved combination for electrical tumbler switch.“ W. H. Ј:мкв. 
. March 17th. 


v 6,470. An automatic circuit breaker." J. W. FuRRIBR. March 17th. 


6,498. Electric lamp and socket.” A. N.Sopkew. March 17th. (Complete.) 

6,588. An improved system of electrio lighting, especially intended for use 
on road vehicles.” C. р! Totman. (Date applied for under Patents Act, 1901, 
July 80th, 1908, being date of application in United States.) March 17th. 
(Complete.) 

6,556. “Improvements in electric aro lamps." W. J. Davy. March 17th. 

6.558. An improved electrical signalling system for signalling on ыча, 
in case of accidents or stoppages.” P. WrssknL and C. HERDING. March 17th. 
(Complete.) | 

6.560. Improvements in automatic electric switches." C. W. ATKINSOX. 
March 17th. 


6,585. "An improved saddle for carrying electric cables." R. C. SHARP. 
uer tor in eleotrio lamps 
6.600. Improvements in the manufacture of cement for use in e 
and for other ыдын: CLEMINSON ELECTRIC LAMP ATTACHMENT, LTD., and 
W. Kina. March 18th. 


612. ‘‘ Improvements in or relating to drum supports for electrio lamp and 
Ж сыз wires.” G. ACKERMANN And G. EwoLiscH. (Date applied for under 
Patents Act, 1901, March 28th, 1903, being date of application in .Switseriand.) 
March 18th. (Complete.) 4 


6,617. Improvements in and relating to controlling devices for electric 
motors.“ R.A.ManPLES. March 18th. к Е 
610. “ Improvements in and relating to secondary eleotrio batteries." Е. 
соии ind R. Viav. (Date applied for under Patents Act, 1901, Maroh 
18th, 1908, being date of application in France.) March 18th. (Complete.) 
6,087. ‘‘ Improvements in galvanio dry oells or batteries." В. BHERMAN. 
March 18th. ' ‚ 
65,664. Improvemente in or connected with incandescent electric lamps.’ 
G. Davis. March 19th. - 


6.666. Improvements in conducting systems for electric railways.“ W. 
Casson. March 19th. l 


6,667. “Improvements in conducting systems for electric railways. W. 
March 19 | 


6,078, ‘ Improvements in electrical conductors and coils.” J. C. ANDERSON. 
(Date applied for under Patente Act, 1901, April 80th, 1909, being date of 
application in United States.) March 19th. (Complete.) 


6,679. '" Improvements in fuses for electric blasting." F. REgNpER, March 
19th./ (Complete.) 


6,662. * F in or relating to sparking plugs and the like," B. 
BuiTR and E. W. Lewis. March 19th. 


6,000. “ An improved push-button controlled electric lift attachment.“ J. 
Busun. March 19th. | 


6,716. = N in electric switches.” A. H. BABCOCK. (Date. 
applied for under Patents Act, 1901, March 28rd, 1908, being date of application 
in United States.) March 19th. (Complete.) 


6,7294. “Improvements in electricity meters for alternating currents" H. 
Anon. March 19th. (Complete.) 

6,781. “Improvements relating to overhead trolleys for electric road 
vehicles, and in the arrangement of overhead conductors therefor." W.M 
BuRnLiNsON. March 19th. 


6,747. кыы дзн universal joint for electric light fittings and the like." 
T. Н. Marsu and Н. Н. S. Marsu. March 19th. 


6.748. Improvements in switches." H.J.Gonm. March 19th. 


6,7150. “Improvements in the electro-deposition of metals." 8. Cowpnn- 
Согив and 8. CowPEn-CoLEs. March 19th. | 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompeon & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). А 


1903. 


Fuer PiLLAR Boxes. Callender's Cable and Construction d., Ltd., and J. C. A. 
Ward. 1,054. January 15th. , 


GENERATING AND DISTRIBUTING ALTERNATING CunnRNT. Е. A. Carolan. (The 
General Electric Co., United States.) 1,068. January 15th. 


Mxaxs FOR HOLDING AND BECURING CORDS AND WIRES INTENDED MORE RSPRCIALLY 
FOR BkcumisG FLEXIBLE ELECTRICAL CONDUCTORS TO ELECTRIC LAMP- 
HOLDERS AND ELECTRIC BvrrLy Fittines. H. L. Dixon. 1,182. J anuary 16th. 


ELECTRICAL TROLLEY STANDARDS. R. H. Rains. 1,955. January 19th. 
EvectricaL Motors, DyNAMOS AND THE LIKE. H. T. Logan. 1,959. January 19th. 


MEANS FOR METERING AND REGISTERING ELECTRICAL ENEROY TO BE CHARGED FOR 
UNDER VARYING CONDITIONS OF BuPPLY. The Electric and Ordnance Acces- 
sories Co., Ltd., and L. J. Aron. 1,540. January 22nd. 


ErLEcTRIC SwireHES. C. E. Hunter and P. A. Hulme. 1,776. January 24th. 


SURFACE CONTACT STRUCTURES FOR ELECTRIC RAILWAYS AND Tramways. E.A. 
Carolan. (The General Electric Co., United States.) 1,949. January 27th. 


ELECTRIC SwitcHEs. E. N. Bray, F. R. Markham, F. E. Reiss, and Bray, Mark- 
ham & Reiss, Ltd. 2,189. January 29th. 


ELECTRICALLY PROPELLED Tramcars. J. S. Raworth. 2, 192. January 29th. 
AUTOMATIC ELECTRIC SWITCHES. А. G. Bloxam. 2,198. January 99th. 


SUPPORTING STANDARDS AND TROLLEY ARMS USED IN OVERHEAD ELICTRIO TRAOTIOX 
BcHEMEs. R. L. Ross. 2,212, January 80th. 


ELECTRICAL. MEASURING INSTRUMENTS. The British Thomson-Houston Co., Ltd., 
and F. Holden. 2,278. January 80th. 


Arc Lames. W. R. Ridings. 9,277. January 30th. 


INCANDESCENT ELECTRIC LAMPS AND SWITCHES, G. Sweetzer. 2,696. Feb- 
ruary 4th. 


ELECTRIC SERVICE MAIN AND OTHER SWITCHES FOR BREAKING AND CLOSING ELEC- 
TRIC CIRCUITS. J. R. Craig, jun. 2,746. February 5th. 


SWITCHES FOR CONTROLLING AN ELECTRIC CIRCUIT FROM SEVERAL Pornts. F. G. 
Terry. 2,874. February 6th. 


COUPLINGS FoR ConbvuiTs FoR ELkctric CoWpvorons. D. 8. Munro. 2,989 
February 7th. 


ELECTRICAL CONDUIT Systems FOR Tramways AND RAILwArSs. F. В. Aspinall 
and J. D. Dalias. 8,042. February 9th. 


COMBINED TELEPHONE TRANSMITTER AND AUTOMATIC SWITCH. B. Brander. 8,080. 
February 10th. 


SwITCHBOARDS. E. Parry. 8,164. February 10th. 


TROLLEYS AND TROLLEY POLES FOR ELECTRICALLY-PROPELLKED VBHIOLBS. A, L. 
Tyerman. 8,204. February 10th. 


Leminous Gas ок Vapour ELECTRIC Lamps. F. W. Le Tall. (Cooper-Hewitt 
Electric Co., United States.) 3,444. February 18th. 


ELECTRICAL LAXPHOLDEBRS. G. Sperryn and W. H. Wood. $39,509. Feb- 
ruary 14th. 
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THE BOARD OF TRADE AND ELECTRIC 
TRAMWAY MISHAPS. 


WEN the Board of Trade about a year ago required all 
tramway undertakings in Great Britain to make a monthly 
return of almost all the ills to which such a business is 
liable, it began a work which, from the statistical point’of 
view alone, was likely to be of much value; and in a circular 
letter dated March 21st, addressed to tramway authorities, 
the Board of Trade admits that “ the returns have furnished 
them with much valuable information.” 

Hitherto these returns have called for considerable detail, 
especially with regard to damage caused by jumping. 
trolleys, for which seven sub-heads were supplied ; and, 
when the inventiveness of the compilers was exhausted, they 
covered any possible omission by a section headed “ other 
classes of accident.” 

In the first’place, reporte of this description have a good 
moral effect. If a thoroughly conscientious manager feels 
that accidents which perhaps have become from frequent 
repetition almost part of the daily routine, and seem un- 
avoidable, or things to be suffered, will come under the eye 
of a mysterious inquisitor sitting in Whitehall, even though 
they be not things about which his directors or his 
Committee trouble, he will develop a surprising keenness 
with regard to the same kind of accident in future; and 
we venture to predict that the B. of T. could produce some 
interesting curves with drooping characteristics showing the 
diminution of any particular class of accident with the lapse 
of time. 

Without an objectionably active use of its inquisitorial 
powers, the B. of T. has to depend for the general accuracy 
of such reports on the integrity of the men who 
are directly responsible for their manufacture, and, in 
a more significant degree still to the completeness of 
the records of reportable accidents. The major accidents, 
such as trolley wires falling from any cause, or of 
guard wires causing sbort circuits and suspension or dis- 
location of traffic, are all likely to be reported ; for they are 
occurrences which must come to the knowledge of the chief 
officials, who, assuming for a momént that they might desire 
to conceal these accidents, would hardly dare to do so, 
because of the publicity which is given in general to such 
things. The case is different, however, with respect to the 
relatively unimportant or unpublished accidents. Many of 
these occur, and the damage is remedied in the usual course 
of work, while the very smallest notice, or none at all, is 
accorded to them in the records and reports which reach the 
chief officials from al! departments, Jf there is an excessive 
number of these minor accidents, and assuming again that it 
is considered advisable to suppress mention of many, this 
may be done with the very smallest risk of discovery. 


To this hypothetical extent the data collected with much 
D 
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labour by the Board of Trade are vitiated, but we have 
no doubt that, nevertheless, they are of much intrinsic value, 
and we hope that what is of public interest will be given 
publicity. 

It may be for reasons similar to the above that the Bourd 
of Trade now notifies, in the letter already mentioned, that 
it will be content hereafter with much modified 1eporte. 
Taking the electrical accidents only, out of a total cf 18 
distinct classes of accidents named on the original form— 
which itself remains unchanged—10 are now not to be 
reported unless they cause personal injury or produce some 
alarming result : one—short-circuit on feeder—is not even 
mentioned, во, we presume, may be omitted, while there sre 
only two—trolley boom pulled out, and trolley wire breaking 
and falling—which are to be reported in any cate. 

That is all quite as it should be. When the first returns 
were designed, the Board of Trade, from excellent reasons 
doubtless, were almost too thorough. They, as the guardians 
of the travelling public, must have thought it better to get 
the tightest kind of grip first of all, gradually slackening as 
occasion allowed, rather than to increase the pressure of 
their authority when dangerous practices, or carelessnese, 
were wide spread and fall grown. They started by being 
almost too inquisitive, but they have now reduced their 
desire to know to а legitimate range. 

They have done the right thing in advising tramway 
authorities of this reduction, although it is probable that they 
did ғо to avoid much tiresome delving among the mass of 
reporfed accidents for accidents of any note, but we would 
suggest respectfully that this obviously business-like course of 
notifying those interested that certain regulations or require- 
ments having become obsolete, or redundant, or irksome, 
and need be observed or complied with no longer, would not 
only save some ашош of trouble, but chiefly would tend 
towards the Board and its live regulations being held in 
greater respect. It matters not whether the regulated 
objects are individuals—say workmen—or public bodies, 
such as corporations or companies ; directly it is found that 
certain rules can be honoured in the breach, and nothing 
said, they will “try it on” with others which perhaps they 
find it unpleasant to keep. We have in our minds, particu- 
larly, certain sections in the regulations relating to electric 
tramways and lighting. | 

It i8 not feasible for anyone to make a code of rules, every 
one of which shall be applicable from the year 1 to the 
milleniam, and the best law-givers are they that do not 
condone law-breaking because, some of those given have 
become obsolete, but abrogate them as soon as they discover 
them to be so, and before the Majesty of the Law is sub- 
jected to disrespect. 


— =т=т; 


The Standardisation of 
Screw Threads. 


In our Notes columns of last week, 
readers will have noticed a paragraph 
dealing with standardisation, or, perhaps, more correctly, the 
want of standardisation, which may on occasion lead to an 
unthought of and most serious state of affairs, as at the 
recent big American fires. In this case that land of 
standardisation, the United States, was found wanting at a 
most critical period, in such an obviously necessary thing as 
uniformity of firehose couplings in neighbouring cities. 

In view of the possibility of such a state of things existing 
(which, however, we do not think applies to English fire 


appliances), the notice which Mr. Leslie S. Robertson, secretary 
of the Engineering Standards Committee, forwards us of а 
conference convened by the Committee on Screw Threads and 
Limit Ganges, for the purpose of furthering the information 
on these matters, is of considerable interest. | 

Mr. Robertson's letter draws attention to the vital impor- 
tance of the screw thread question to engineers in this 
country, and we might add other countries, which largely 
patronize the old country in connection with engineering 
work. 


With a view to obtaining a more general expression of 


opinion on this important matter, it is proposed to hold a 
conference at the Institution of Civil Engineers, on Tuesday 
and Wednesday, April 19th and 20tb, at which it is 
hoped leading engineers and those interested will be present. 

The following are especially asked to give evidence: (1) 
Users and (2) makers cf screws, (3) makers of tcols for 
making and gauging screw ; and a series «f questions have 
been drafted under certain headings as follows :—(1) 
Whether the present Whitworth and B.A. screws are suffi- 
cient for all practical purposes ; (2) questions affecting the 
interchangeability ; (3) the angle, pitch threadform, &c., of 
screws; and (4) systems of gauging of screws. 

The possibility of establishing a series of standard limits 
will also be discussed, and gentlemen willing to attend the 
conference and assist in a eatisfactory solution of the above 
matters, are invited to communicate with the secretary, at 
28, Victoria Street, S. W. Apart altogether from the sensa- 
tional aspect of the case, foreshadowed in our last week's 
note, the convenience which would attend the banishment of 
all sorts and conditions of bastard threads from the engineer- 
ing products of many firms who pote ав original,“ would 


appear to merit the earnest co-operation of the engineering 


community. 


THE shareholders of this company were 
cheered at their annual meeting by two 
statements—first, that the income had 
exceeded expenditure in spite of the absence of trans- 
Atlantic transmission, and second, that an arrangement had 
been come to with the Post Office, from which the chairman 
anticipated great results. Less was said than at previous 
meetings about the wireless telegrams superseding cables, and 


Marconi’s Wireless 
Telegraph Co. 


` yet enough to revive the hopes of the shareholders in looking 


forward to larger income from long-distance work. Alt 
might be well for the shareholders to consider whether the 
improved results are possible in consequence of, rather than 
in spite of, the interruption of trans-Atlantic communica- 
tion. The receipts include £20,000 from the Admiralty 
on completing a new agreement. This can hardly be a 
regular item of revenue, but it suggests the desirability of 
developing that source of revenue in which the wireless 
system is king, and not embarking in the expenditure of 
capital on more ambitious undertakings, except in a tentative 
way for experimental purposes. The progress of the com- 
pany might have been greater and more satisfactory if less 
reliance had been placed on the intangible, Further parti- 
culars must be awaited before an estimate can be formed of 
the nature of the Post Office agreement. The ©“ negotia- 
tions may, after all, only be “ pourparlers,” and the 
information given by the chairman was very vague. To 
raise new capital on the strength of these negotiations may 
be unwise, and presumably the directors will await the 
completion and publication of the agreement. 


German Thomson-Houston Combination in Italy.— 
The Allgemeine Elektricitäts - Gesellschaft, of Berlin, and the 
Thomson-Houst-n Mediterranean Co, have just formed the Thomeon- 


Houston Bocieià Italiana di Elettricità, at Milan, with а chare 


capital of £240,000. The new company, which takes over the 
electrical and turbine branches of both its founders in Italy, owes 
ite origin to the recent understanding between the American 
General Electric Co., and the before-mentioned German company. 


ae — — — — — 
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DISTORTED ALTERNATING AND ROTATING 
MAGNETIC FIELDS. 


By R. GOLDSCHMIDT. 


WE are accustomed to consider unloaded induction motors 
and unloaded transformers or choking coils as identical and as 
equivalent to inductive resistances. In reality, the connection 
is only a mathematical one due to the consideration of a 
rotating field of sine form with regard to space in the one 
case, and of an allernating field of sine form with regard to 
lime in the other case. 

With regard to distortion of any sort, however, whether 
due to the generator voltage curve or to magnetic resistance 


f- HARMONIC 
! €4 


THIRD HARMONIES 


GATED VOLTAGE CURVE 


Fid. 1. 


-and saturation, the reaction of a rotating field is entirely 
different from that of the alternating field in a choking 
coil. Whilst the choking coil is practically impervious to 
voltage distortions, smoothing out all such distortions—i.ec., 
filtering out the higher harmonics—the unloaded induction 
motor, on the other hand, may almost be compared to a con- 
denser as regards sensitiveness to distortions. 

In order to study the effect of a distorted voltage in the 
two cases without becoming involved in mathematical com- 
plications, the simplest possible assumptions will be made. 
We will construct à voltage curve having a fundamental 
wave of frequency v, = 50 periods per second, and a single 
higher harmonic of three times this frequency—i.e., 

V, = V, X 3 = 150 periods. This last will serve as an 
example of all other higher harmonics. Let the effective 
value e, of the third harmonic be 15 per cent. of that 
of the fundamental wave e,. Fig. 1 shows the two sine 
curves and the resulting voltage curve. Let the voltage 
e, веб up a current г, in an unsaturated choking coil. Since 


Fic. 2. 


у, = 3 x V, the reactance for e, will be three times us 
great ав for ei, that is to say, the current will contain a higher 


| : ; e ү 
harmonic component, i, of only = x Ps = 15 x 312 2 5 


per cent. of i, - The resultant choking coil current has 
almost a perfect sine form (A, fig. 2). Its effective value will, 
of course, be equal to the geometrical sum of the separate 
componente, 

| бе: ij + (Ubh) = approximately ii. 

The effective value of the combined voltage will be 


в == Je? + (16 61) = 1'01 6. 


The current in a ‘choking coil is, therefore, only, very 
slightly dependent on the voltage wave form. 

Let us next consider a two-phase voltage, i.e., the addition 
of a second voltage of like form and amount to the firat 
voltage, the former having a displacement of 90? in phage 
from the latter. Suppose that this two-phase voltage is 
employed to drive an unloaded two-phase induction motor. 

T wo rotating fields will be set up in the motor: х, pro- 
duced by е, and x, produced bye,. м, will have a frequency 
corresponding to three times the speed of NI. An examing- 


tion of fig. 3 also shows that the relative position of the 
phases is different in the case of e, and e,; in e, phase II. 


follows phase I. whilst in the case of e, phase I. follows 
phase Il. 'Phis indicates that the directions of rotation of 
the two fields are opposed. In the case of a six-pole motor, 
N, would rotate at 1,000 revolutions per minute in the 
positive direction, and x, at 3,000 revolutions per minute in 
the negative direction. The unloaded rotor tends to run 
synchronously with the rotating field, т.е., in our case at 
either + 1,000 or — 8,000 revolutions, 

Since N, (ei) is much stronger than x, (e,), the rotor will 
run round at + 1,000 revolutions, and thus have s slip 
of 133 per cent. relatively to N,. Now, in а good induction 
motor, the current set up by a given voltage at a very high 
slip is about 20 times as great as that at slip O—i. e., running 


light (assuming a leakage coefficient of 05, or ;'ith). If, 


therefore, the current set up by e, is called in, the current set 


up by e, will һе = x 20 x e v = + x 20 x 
15 x 4 = 100 per cent. of 4. That is to say, the no-load 
current receives а higher harmonic component of three times 
the frequency, and of the same amount as the fundamental 


component itself. The curve of the no-load current is shown 
in B, fig. 2, and its effective value isi = Vi + 1? = 1742 й, 
ко that the no-load current of the motor із over 40 per cent. 
greater with the distorted curve than it would be with a віце 


ы i 
400, volts 400 voits 


Genoratoe — a a 


Fias. 44 AND 4B. 


voltage. It is clear, from this method of investigation, that 
itis quite immaterial whether the distorted curve is flat- 
topped or poiuted, The induction motor, therefore, shows 
great sensitiveness to distortion of the voltage curve, 
especially to the higher harmonics of the lower orders, such 
as the third, fifth and seventh harmonies. 

The following experiment will serve as a good example of 
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the above action. A no-load test on a 400-volt 50-period 
1,000-revolution 70-H.P. three-phase motor was first carried 
out, using a small generator which had been designed for 
about 350 volts 50 amperes. This was over-excited to give 
400 volts, and the test (fig. 44) showed a no-load current of 
42 amperes. The test was then repeated, using а 8 : 1 ratio 
transformer t) raise the voltage во that the generator should be 
working with a much higher current at a lower voltage (fig. 4B), 
the percentage voltage drop being increased approximately 
nine-fold. The transformer also had a considerable drop at 
the load employed. With the same voltage (400 volts) at 
the motor terminals the no-load current now measured only 
30 amperes against 42 amperes when supplied directly from 
the generatcr. The chief cause of the difference was curve 
distortion. In the first test this distortion had full play, 
whilst in the second the high reactance of the circuit pre- 
vented the occurrence of currents of high frequency. 

When a distorted voltage curve is employed the reactance 
of the circuit, . e., the voltage drop of both generator and 
transformer, affects the results. Even on the assumption of 


INDUCTIVE RESISTANCE 


Fia. 5. 


similar curve form, therefore, the tests of an induction 
motor, as carried out in a laboratory, using a small and 
unsuitably loaded generator, may appear more satisfactory 
than they will be found to be when the motor is connected 
to the network of a large supply station. In fact, the 
discovery of this effect in one or two actual cases induced 
the writet to make the present investigation. 

When the motor is loaded the distorted curve shows itself 
by an increased current consumption and reduced power 
factor. Under the above conditions the voltage curve in 
fig. 1 would give а full load power factor of about °85, 
supposing that with в pure sine curve it would have 
been 9. 

The extra current of high frequency has practically no 
cffect on the voltage drop in the generator; it wonld only 


== 
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CURRENT 
Fic. 6. 


alfect the drop of the high frequency voltage, and in that 
way tend to reduce the latter. 

Space will not permit a detailed examination of the effect 
of voltage distortion on motors of different kinds, but it 
may be stated that the three-phase system is particularly 
favourable, whilst the two-phase system is particularly 
unfavourable in this respect. 

Though the no-load current of an induction motor is 
almost as ғепзійте to distortions of the generator voltage 
wave as that of a condenser, it is hardly affected at all by 
distortion of its own field through saturation of the iron. 
On this point again, unloaded induction motors form a 
complete contrast to unloaded saturated transformers or 
choking coils. In the latter apparatus a sine wave terminal 
volte will produce a highly distorted current, and a 
sinoidal current involves a highly distorted counter E. M. F. 
wave, А saturated choking coil has no definite resistance 


to an alternating current. Its reactance is, moreover, not 
only dependent on the flux density in the iron, but also on 
the remaining self-induction included in the circuit, over 
and above that of the choking coil itself. 

Suppose that the generator a (fig. 5) develops a pure 
sine wave of E. M. F., which is employed to excite the choking 
coil D in series with an inductive resistance R. We will 
assume various values for the latter, and determine the 
alternate current characteristic, t.e., the effective value of 
the terminal voltage e, as a function of the effective 


Voltage of the chow ng cet e D 
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current, basing the calculation on the magnetisation curve 
given in fig. 6. For simplioity the effect of hysteresis has 
not been taken into account in fip. 6. 

As long as the coil is working within the proportional part 
of its magnetisation curve, its reactance has a quite definite 
value (5), so that the alternate current characteristic curves 
for different values of в will lie together during their 
straight portions (fig. 7). We will consider :— 


(A) k = о. 
(В) в = 3 8. 
(С) Е = $. 


(D) в = very great, во that the reactance of the choking 
coil is negligible in comparison, and the sine wave E. M. F. 
of the generator produces a sine wave current. 

The calculation of the curves is а simple matter. The 
ohmic resistance of the circuit is neglected, and using the 
magnetisation curve (fig. 6), it is only necessary to apply the 
expression :— 

Instantaneous value 


of the E.M.F. ^ Change of flux in unit time. 


(To be concluded.) 


Action of Radium on Vacuum Tubes.— Vacuum 
tubes are frequently used as detectors of electro-magnetic fields, 
the presence of which is indicated by the laminescence of the tube. 
To this effect, the intensity of the field must be upwards of a 
certain minimum, being characteristic of each individual tube. 
As pointed out by D. M. Sokoltzew in a paper read before 
the Section of Physics of the Russian Physico-Chemical Society 
(meeting of November 11/24th, 1903), the eensitiveness of а vacuum 
tube may be increased when taking into account the phenomena 
occurring in such a tube, whenever luminescence is produced under 
the influence of a potential difference. In fact, an ionisation of 
the gas contained in the tube will take place, attended by а dis- 
charge phenomenon through the gas corresponding to the 
luminosity observed; the field thus acts as an ioniser. Now, if the 
field intensity be insufficient to produce this ionisation, the action 
of another ioniser may be resorted to. On these grounds it occurred 
to the author to use radium to increase the sensitiveness of the 
tube. Tne latter was placed under the influence of an electric 
field, во weak as to make any luminosity impossible. As soon, 
however, ag radium raya were allowed to aot on the tube, a 
luminosity was noted, increasing with an increase in the effective- 
ness of. the radium. 
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NORTH-EASTERN RAILWAY ELEC- 
TRIFICATION. 


- 


A LITTLE more than 15 months ago two of the leading 
railway companies in the North of Eogland decided to 
convert a portion of their suburban lines to. electrical 
working in the belief that in this way only was it possible to 


cope with the tramway competition effectively. No time was 


lost in getting to work, and the engineers of the N.E. Rail- 
way actually had trains running experimentally as long ago as 
September last upon the Newcastle lines, while our readers 
have already been made fully acquainted with what has taken 
qu upon the Lancashire and Yorkshire system between 
iverpool and Southport. On March 29th the North- 
Eastern opened the first of its electrified sections for public 
traffic, and on Tuesday, April 5th, the Liverpool and South- 
port trains were also run for public service. 
. The first train on the N. E. was started by Lord Ridley at 
12.5 p.m.on March 29th, and from 12.50 onwards the full elec- 
tric service between Newcastle and Benton was opened to the 
public, and has since been regularly at work. The outward 
journey took 11 minutes, the return 12 minutes, being а 
reduction of 25 per cent. on the steam time. The line 
which Lord Ridley opened is no modified tramway, nor does 
it resemble the electric railways of the metropolis. It is an 
old-established and busy branch of a great railway, with a 
large goods and mineral traffic, and a frequent, if somewhat 
irregular, suburban service, while at one end of the line is 
the Newcastle central station, and one of the most complicated 
junctions in the North of England. | 

The conversion of such a line is naturally a work in- 
volving considerable changes in methods of working, and 
therefore the directors have shown their wisdom in opening 
this section of the line first, so as to make the change a 
gradual one. 
and will be gradually changed over to the new service as the 
staff and public become accustomed to it. 

The converted routes consist of a double loop of lines 
on the populous north bank of the Tyne between Newcastle 
and Tynemouth. 

There are 87 miles of double and four-way track 
equivalent to some 82 miles of single track, over the whole 
of which the passenger service will now be worked 
electrically. 

For the present the goods traffic will be mainly operated 
by steam, although two electric goods locomotives are to be 
used on a portion of the system. 

The stopping trains between Newcastle and Tynemouth 
(some 8} miles) have hitherto taken 85 minutes, which will 
now be reduc d to 23 minutes, while the express train will 
perform the journey in 15 minutes, and а regular service 
will be given every 15 minutes. Р 

. Great importance is attached to the service being perfectly 
regular, 80 that the use of time tables becomes unnecessary ; 
this point is perhaps as impcrtant as that the service should 
be frequent. 

The third-rail system is adopted, the current being picked 
up by a contact shoe from this rail, and, after passing 
through the motors, returns to the dynamos by the ordinary 
running rails. . 

The current is generated at high pressure, 6,000 volts 
three-phase alternating, at the central power station, and 
transmitted to sub-stations, where it is converted into low 
pressure 600-volt direct current, and fed on to the power 
rails. 

Ouly a certain number of the cars are fitted with motors, 
there being some 70 motor coaches and an equal number of 
trailer coaches; but a proportion of the latter are so 
arranged that the motor coaches in the train can be con- 
trolled from them. 

After going very carefally into the matter, the railway 
company came to the conclusion that it would be more profit- 
able to purchase energy from the Newcastle-upon-Tyne 
Electric Supply Co., already in existence, than to build a 
separate power station for itself, and after the trial trip a visit 
was paid to the Newcastle Co.'s works. The new station, 
which is just nearing completion, contains steam turbines 
coupled to alternators of a size considerably larger than any 
at present at work in this country, the maximum output 


The rest of the work is practically complete, - 


being between 8,000 and 10,000 н.р. The steam is 
provided by water-tube boilers. 

The ceremony, which was of a semi - private nature, 
attended only by the railway company’s directors aud officials, 
representatives of the contractors, the British! Westing- 
house and British Thomson-Houston Companies, the 
consulting engineer, Mr. Charles Н. Merz, and the 
Newcastle Electric Supply Co., consisted of a visit 
to one of the company’s sub-stations, followcd by a trip 
over the line from Newcastle to Benton and back, after 
which the party was entertained to lancheon by the directors 
at the Station Hotel, Sir David Dale being in the chair. 
In the afternoon а visit was paid to the Neptune Bank and 
Carville power houses of the Newcastle-upon-1'yne Electric 
Supply Co., and also to the sub-stations of the North- 
Eastern Railway Co., where the high-pressure 6,000-volt 
three-phase current is converted by means of rotaries to 
600 volta direct current, and supplied to the line. 


PROFITS AND POPULATION. 


[COMMUNICATED. | 


Durine the first years that a corporation electric lighting 
station is running, past experience has proved that a deficit 
may be usually expected when the necessary allowances have 
been made for interest on capital and sinking funds. A 
greater proportionate deficit is obviously to be anticipated 
with the smaller lighting stations, and in the present article 
a number of returns have been analysed on a basis of the 
population of the area of supply. 

The returns have been divided into four classes (1) up to 
25,000 ; (2) 25,000 to 50,000 ; (3) 50,000 to 100,000 ; 
and (4) over 100,000. "The division may seem somewhat 
arbitrary, but almost, without exception they may be classed 
as follows :— 

1. Small market and residential seaport towns. 

2. Large market and small manufacturing towns. 

8. Large manufacturing towns. | 

4. Large seaport and inland manufacturing towns with 
residential suburbs. 

No station with a traction load has been included, but so 
far as obtainable, the whole of the returns up to March, 
1908, of stations at present giving a lighting supply have 
been analysed. 

The following statement gives the number of returns 
analysed with those showing a gross and net profit or loss. 
The first complete year is taken as the first year of 
working :— ] 


———— —— ñ ͤ́— 5 "e 
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- Year Number er + Per 
Gro Gross Net Net 

PCM E | Brot: losses. 3 | profits; losses. 1 

— ' - «+ ! | — —— —6 —M " — __ — — — 
Ist 66 58 8 121 , 16 50 757 
даа | 51 48 3 5:8 16 35 65:6 
3rd 43 42 1 2:3 17 26 605 
4th | 35 35 — — 20 | 15 43 0 
5th 27 27 — — 17 10 971 
6th 26 26 — = 16 | 10 386 
248 236 | 12 | 485 ' 102 140 590 


— ä — — ——— ¶ ë'⁴wl—— — 


Three years elapse before all the stations show a gress profit 
on the revenue, but after provision is made for interest on 
capital and sinking fund, they are never all out of the wood 
during the Whole of the six years. These are again re- 
analysed below, according to the population, showing very 
clearly that the greatest proportionate losses are mide by the 
small stations. 


> | . w y | ' s 2 Ui 

{ No. of Gro: EE | Net Net e 

Population, К: profite. | lossas, 28 | profits: | loss S. H^ 

a EA EE Е Е 

; | | 
Up to 25,000... 54 49 | 5 92! 11 | 43 796 
„ 50,400... 72 67 | 5 69 20 42 553 
„ 100,000... 53 51 2 38! 14 39 730 
Over , „ 69 69 | — — 47 22 MJ 
А == "ELM 
248 | 236 | 12 4˙8 102 146 59 
| | i 
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Out of 248 returns only 102 (41 per cent.) show a net 
profit, and this withont providing anything for deprecia- 
tion beyond what may have been included in the revenue 
recount, | 


parison between the cost per kilowatt installed and kilowatt 
of maximum load at the end of the first year seems to bear 
out this contention. | 


Price per Kw. Cost per Kw. of maximum 
The next statement shows the percentages that the gross installed. load during first year. 
| e : et i bear to th 0 to 25 000... E .. £103 £222 
profit, interest and sinking fund, net profit or loss bear e 25.000 to 50 000 03 1995 
capital, showing the progress year by year, and again divided 50 000 to 106,003 7. 93 2112 
aceording to population. Over 100,000 к 2 92 — 
| 0 во 25,000 | 35,000 зо 50,000. | 50,000 to 100,000. | Over 100,000. i 
2. ĩðſſꝙꝙͥᷓͥ P „ышым шу ³ mm x 8 e aue iin 3 E T Мы, Pet ĩ ( ³ AAA ³ AA за b a eee 
Ne. Percentage to capital of ee 5 
f i 
Working Interest | Interest Ioterest 
tross and Ne Gross end Net G ross апа Net Net 
profit. | sinking | profit. profit. | sinkiag | profit. profit. | sinking | profit. | loss. 
fund ° fund. fand. 
24 | 62 | — 254 | 484 | — 35 | 432 | — | ose 
Second 3:55 | 5°18 — 371, 531 — 6:35 | 5:64 071 — 
Third. | 4:38 | 576 | - 407 | 4°93 ae 655 | 553 1023 — 
Fourth ... 42 6:28 — 502 4°75 0 27 6 94 5:15 1:03 — 
Fifth ... | 353| 605 | — 40 | 486 | — 602 537 | 065| — 
Sixth 4'24 5:52 | — 5:34 5 45 — 5 95 5°32 063 — 
— — — — — — — — —— ee, 
Average. 371 566 . — 577, 522 | 0565 — 
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Generally, the above table shows that towns of less than 
100,000 inhabitants have on the average made a loss of 1:1 
per cent.,and the larger towns have only been able to set 
aside the sum of 66s, per £100 towards depreciation of plant 
and machinery after six years’ wear and tear. 

The following is a comparison of the percentage of 
gross expenses and profits, interest and sinking fund, and 
net profit or loss to the gross receipts :— 


411 5˙⁰2 | medi 


— 


Most of the largest stations have been running for some 
years, and the cost per KW. of maximum load is not stated 
in the returns, 

Mach more might be written on this subject, Lut the 
figures quoted prove conclusively that those responsible for 
the guidance of corporation lighting stations are on no bed 
of roses—at any rate, during the first few years when the 
load is being developed. 


| (0102500. — — | V2 95,00 to 50,000. | 0000 to 100000. — | | Over 100,000. . 
Ves | Percentage to gross receipts of i 
f Е "MEE TEE тла VVV | : | 
working. | | Interest | Interest | | | Interest | Interest m || i 
Ех. | Gross; and Net Ех. | Gross | and | Net Net Ex- Gross | and Net Net Ex- | Gross | and Neti, Net 
ipenses. profit. | sinking loss. |penses.| profit. : sinking profit. loss. [penses., profit. | sinking profit. | loss. | епзев. profit. ' sinking profit. loss. 
| И | ‚ fond. А | | fund. | | fund. | | fund. | | 
Ss ср и ООО ees | ree IB 
| | | ‚ | ! | 
First ... | 70:4 9296 | 64:2 | 34'6 | 656 | 311 553' — 29059 | 68:3, 317 | 602; — | 287] 608 | 392) 48:3 | — | 91 
Neoond 61:3|387 | 584 | 17:7 | 60:2. 400 | 511 | — ' 11'i | 61:4 | 38:68, 5653 | — 16:7 | 452 | 548 487 61, — 
Third. 550 , 45:0 59:2 | 14:2 | 598 | 40:2 40:3 | — 041 |577 | 42:3 | 513 — 9:0 | 49:8 | 50˙2 473 79, — 
Fourth 60:5 | 39:5 62:93 : 22:5 | 577 42:3 | 433; — i 10 | 58:3 ! 467 | 442) 25 | — 49:5 i 50:5 | 416 89 — 
Fifth ... 63˙7 363 62:2 | 25:3 | 52:2 478. 463. 15 — | 582 | 41:8 | 608: — 90491 | 50:6 | 45:2 51! — 
Sizth ... | 655 | 345 44°8 | 103 | 582 | 418 | 400! 18 | — | 612 488 | 49:8 | — 5. 1016503 497 | 44:5 52, — 
C “IXI CS . — -- КЕИ БЕКА ы E - A — 41 — 8. — 2 s— pe 
Average | 627 3173 58°1 | 208 | 589 | 411 | 460 — 49 | 583 | 417 j 52 — 10:3 508 . 492 45˙1 41 — 
| | í 
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From this it will be seen that the towns of over 100,000 
in the second year have the lowest ratio (45:2 per cent.) of 
expenses to receipts, the highest being, as might be expected, 
the smallest towns in the first year, and correspondingly 
the highest profit falls to the largest populated towns, 
and the loweat profit to the smallest towns. The interest 
and sinking fund combined, vary from 40 per oent. of the 
receipts in the sixth year of the 25,000 to 50,000 towns, to 
- 64:2 in towns of leas than 25,000. The average charges 
upon the receipts under this head are :— 


Uader 25,000 £58 2 0 per £1C0 of receipts. 
e 50,000 46 0 0 i - 
„ 100,00 02 0 0 Т " 
Over íi | 45 2 0 ü У 
An average of £50 6 0 ‘i " 


A charge on receipts of over 10s. in the £ is a very 
large proportion, and cannot but be regarded as very 
serious, and. being statutory, it cannot, of course, be 
avoided. The results are somewhat unexpected, as the 
most successfal stations do not run in the inverse order of 
the population. 

The 50,000 to 100,000 towns are not proportionately so 
successful as the next smaller class. This may arise from 
either of the following causes :— 

1. The higher percentage of loss in the first few years. 

2. The higher capital cost through the load being over- 
anticipated. There is a tendency for the population of 
rapidly growing towns to leave the centres as they become 
more congested, and go out and live in the suburban dis- 
tricts, which are often outside the area of supply. A com- 


It can scarcely be doubted that the advent of large power 
companies will be welcomed by the smaller municipalities. 
Towns and villages that could not otherwise hope to have an 
electric supply either for lighting or power on account of 
the capital difficulties to be faced, may then have it on tap 
without апу risk of adding to the ever-increasing burdeus of 
the ratepayers. They will have no plant lying idle, depre- 
ciating in value whilst the load is being developed, and no 
interest to pay on unremunerative cepital. 

It is to the interest of the power companies to keep their 
price of supply as low as possible, and the large load and 
diversity factors enable a lower selling price to be fixed than 
would be possible in the case of the small stations, this low 
price, of course, benefiting both user and producer. 


. THE AGE OF SPECIALISTS. 


[COMMUNICATED. ] 


Тн rapid advance of American manufacturing industries 


is, in the opinion of the writer, largely due to the splendid 


method and system adopted. The American long since 
realised that a jack of ail trades "' style of concern is based 
upon radically wrong principles, and results have justified 
their efforts to do one thing and do that well. 

There is room in the kingdom no doubt for one or two 
large manufacturing concerns, firms which sell everything 
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electrical, from a Leclanché cell to an alternator, but the 
number is strictly limited. 

The price lists issued by some comparatively small firme 
are positively pitiable in their efforts to cover the whole of 
the ground, a sort of “If you do not see what you want in 
‚ the window, please ask for it,” policy. This style of trading 
is not really wanted. It is not thorough enough to stand, 
and hence it is that the smaller firms so often come to grief, 
and capital and energy is wastéd. Many a firm long since 
forgotten might have been doing a flourishing business 
to-day had it, in the first instance, looked round for some 


branch of the trade not already too overcrowded, and then 


devoted the whole of its capital and energies to doing that 
one thing well, and turning the article out in large quan- 
tities. It is, in fact, not at all impossible that in the 


future we may see large firms established who do absolutely 


nothing but “assemble” parts which they have purchased 
in a finished atate from other firms of specialists. 

It is quite certain that even now it does not pay to make 

everything used in a factory. Take, for instance, the case 
of a firm using annually 100 gross of a particular kind of 
bolt. The bolts in question may be purchased in the market 
‘at 38. per gross, whilst the necessary machinery to produce 
them would cost, say, £150. Allowing that the firm in 
question is paying the actual manufacturer a profit of 15 
per cent, on his work, we have an extra outlay of £2 53. 
per annum. 
_ On the other hand, the firm which decides to make them 
itself must provide for interest on capital sunk in the 
machinery, depreciation, and provide skilled labour in that 
particular branch. The net result is clearly against them on 
all points. 

One result of a mistaken determination to produce every 
detail down to the very smallest in the finished article, is to 
crowd the works with а mass of costly machinery which is 
standing idle for six days out of seven, and literally eating 
its head off. 

-Of course each case must be taken upon its merita, and 
the decision as to how far the principle of purchasing 
finished parts from specialista shall be carried, must be 
arrived at according to circumstances. 

With the above principle judiciously in operation, an 
astonishing amount of apparatus may be turned out of a 
moet plainly equipped factory, and by cheap and unskilled 
labour to a large extent. í 

The keynote of the whole subject is specialise.” If you 
are a maker of steam engines, leave the manufacture of motors 
to someone else ; if you are going in for switchgear, go in 
for it thoroughly, and don't attempt to sandwich in a line 
of telephones and electric heaters which nobody wants, as 
the market is already well supplied by large producers. 

A point of vital importance to all manufacturers is to 
thoronghly grasp the requirements of the trade before 
attempting to design and standardise their apparatus. 

If this point is thoroughly mastered at the commence- 
ment, it will result in a great reduction in the number 
of drawings and patterns, &c., required, and enable the 
manufacturer to continually turn out goods of one design, 
with a consequent reduction in cost. 


GOVERNMENT AND TELEPHONES. 


IN our article last week we laid stress on the unsatisfactory 
state to which the telephone situation has been brought by 
the ill-advised measures adopted by the Government in the 
past, and pointed out the great necessity of a reconstitution 
of ruling conditions which will permit of the advancement 
of British telephony. As we then said, there is more than 
one way out of the difficulty. Although it is generally 
suggested that Government purchase and future manage- 
ment of the entire telephone service of the country is the 
sole solution, that is by no means the case, and if the 
negotiations are conducted in the spirit of no other solution 
being possible they are certain to be fruitless. It is notorious 
that telephony in this country has been prevented from 
spreading over the wide field of development which it has 
found abroad, notably in the United States, by the 


* 


restrictions arising from the legal Government monopoly, 
and from the various measures p in the administration 
of that monopoly. Had private enterprise been allowed a 
free field, there is little doubt that telephony would have 
flourisbed here as it has flourished abroad. At various times 
in the past, in despair at the complications introduced by 
the ill-advised action of ministera connected with Post Office 
administration, we have urged the Government to come to a 
definite decision—even if that should imply Government 
management—which would permit of а definite policy of 
development on sound lines. 

The issue now raised is squarely one of Government 
management versus private enterprise. We may leave 
municipal telephony out of account, as the municipalities 
have so much misunderstood both the technical and financial 
requirements of the telephone service, that there is little hope 
of any sound policy of telephone development in that 
direction. "The question is, then, whether the great develop- 
ment of the telephone service, anxiously awaited by the public, 
will best be achieved by placing the whole business in the 
hands of the Government, or by removing the obstructions 
which have so long debarred private enterprise fram develop- 
ing the service in accordance with the public wants. It 
should clearly be understood that the most important point 
is the future of the business. If the telephone service is 
developed even in moderate proportion to the possibilities of 
telephone development as they are now understood, the 
amount of capital required will far exceed that now invested 
in the telegraphs. The discussion cannot therefore be con- 
fined to the simple question of whether or not it is advisable 
to transfer the present business of the National Telephone 
Co. to the Post Office. That is really the least part of the 
problem, A solution must be arrived at which will make 
the way clear for an indefinite expansion of telephony, 

It will be generally admitted that, whoever is to undertake 
the future conduct of the telephone business, the service 
must be made to pay its way. Even the Government can- 
not afford to conduct at losing rates a business which is 
bound, under a policy of active development, to attain 
immense proportions. Before asserting positively that Post 
Office management is best for the future of the telephone 
business, it is well to ascertain the present resulta of Post 
Office management of telegraphs and telephones. In Lord 
Stanley’s recent speech he gave various figures relating to 
Post Office telephones which were not very complete, and 


were not clearly understood by the House of Commons. Tbe 


tenor of the Postmaster-General's statements and figures was 
such as to cause the impression that the Post Office telephone 
business is conducted at remunerative fates. The only illus- 
tration given by Lord Stanley was an unfortunate one. He 


' gtated that the average revenue from the London system 


was under £8 per subscriber. The average capital cost ів 
£100 per subscriber, and if the Post Office system is to be 
extended all over London, it will remain near that high 
figure for a long time to come. An average revenue of £X 
per subscriber cannot possibly be a remunerative figure for 
the London service. The principal reason why the revenue 
per subscriber is во low is that almost all subscribers are on 
the toll rate, and this has been fixed at too modest & figure to 
make a first-class telephone service over the enormous metro- 
politan area a profitable undertaking. At presentthe London 
service, if interest and depreciation charges are taken into 
account, must be coating the Post Office nearly twice as much 
as it brings in. 

In any analysis of the Post Office accounts it is impossible 
to distinguish accurately between the working of telegraphs 
and telephones. It has been suggested in Parliament that 
separate accounts should be presented for the two branches 
of the business, If these accounts are obtained, they should 
afford interesting and valuable information. Meanwhile, we 
will do the best we can with the latest Post Office returns. 
The total expenditure on telegraphs and telephones for last 
year is given in an official return recently issued as 
£4,325,577, and the total receipte, including £92,121, 
value of service rendered free to public departments, 
£3,723,866, making a deficiency of £601,711. From this 
must be deducted an amount of £490,155, expended during 
the year on new construction and on sites and buildings, 
which in commercial practice would go to capital account. 
This makes the net deficiency for the year on the actual 
working of the Post Office telegraphs and telephones 
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£111,556. This is exclusive of interest on the capital of 
the telegraphs, although, as the capital raised for telephones 
is repaid by terminable annuities, there are presumably 
included in the expendituré side of the account payments for 
interest and sinking fund on telephones. 

The working of telegraphs and telephones, as a whole, 
clearly involves a loss to the Post Office. It then becomes 
necessary to determine whether the telephones by themselves 
are remunerative, as we are given to understand by Lord 
Stanley’s remarks. The total capital invested in the Post 
Office telephone systems was stated to be £4,174,000. The 
total revenue is not accurately shown in the Post Office 
returns, but we estimate it as follows :— 

Trunk lines T x Ч ... £310,000 

Provincial telephone systems, 5,000 subscribers at 

an average of, say, 7 $n ET e 

осоп telephone system, 15,300 subscribers 
a TE vss $us АР T eee 


35,000 
122,400 
£467,400 


This estimate of the gross revenue from Post Office 
telephones is sufficiently accurate for practical purposes, as 
the only item not confirmed by the official figures is that for 
the provincial systems, which we have put probably over 
rather than under the mark. In the trunk line revenue we 
have allowed an increase of £36,000 over last year’s results, 
According to these figures, the gross revenue is just over 
11 per cent. on the capital expended. No technical reader 
requires to be told that this ratio of gross income to capital 
is not sufficient to yield a profit on a service involving a 
costly and complicated plant, subject to high maintenance 
and depreciation charges, and a large amount of skilled 
labour. 

It cannot justly be claimed, therefore, that the present 


investments of the Post Office in telephones are remunerative, 


and it is obvious that, if the present rates for service are 
maintained, they will not be remunerative in the future. 
Under these circumstances, which we think are by no means 
generally appreciated, the ad visability of entrusting the Post 
Office with the future management of the telephone 
Service of the entire oountry is open to discussion. The 


difficulties which have occurred in the past with the 


telephone service, and have culminated in the present crisis, 
have arisen, not because the telephone business has been in 
the hands of private enterprise, but because that enterprise 
has been fettered by: constant political interference. Had 
there been free trade in telephony, the situation to-day 
would have been very different. Should the case for 
Government management not be fully proven in the pro- 
ceedings lately begun, and, should Parliament fail to ratify 
the Post Office project of exclusive telephone monopoly, it is 
to be hoped that the alternative will not be a continuance 
of the policy of limited licences, but the adoption of a policy 
embodying a sufficient measure of free trade to encourage 
a broad development of British telephony. 


ENGLISH METHODS IN THE ASCENDANT. 


GRRAT interest has of late been aroused by the unexpected per- 
formanoes of the “ new tool steels.” These new steels are peculiar 
in that they will continue cutting when even red-hot, апа their 
performance is many times that of the old carbon steels. There is 
nothing particularly vicious iu a red heat, any more than there is in 
any other temperature, but it is simply а temperature which has 
been quite outside the working range of metals. 

The new steels, however, are widely different from anything 
previously met with. The very full teats to which several brands have 
been subjected by Prof. Nicolson, of Manchester, have shown, when 
boiled down to concentration, that the most efficient work is done 
at the heavy cuts. The speeds at which the new steel will work 
are grester than tbe speeds of the older steels, but the essential 
point which is established, ie that heavy cuts even at a less speed 
are preferable to light cuts. longlish practice has always been in 
the direction of heavier cuta than American practice. 

American machine tools were run fast at light cuts, and in this 
way the lightness of the tools was masked. The earlier 
American tools sent over here were particularly light and flimsy, 
and often failed under English conditions. The makers, of 
course, blamed English clumsiness for the breakages, which were 
really due tothe inability of the American makers to realise English 
conditions, 


It has taken them a long time to do this, but later American 
machine tools have been built much more closely to English ideas 
of strength and weight, though still somewhat lacking as a rule. 
English machine tool makers, up to within quite recent years, 
played into the hands of the Americans by sheer carelessness and 
axity. Old designa were made to do duty far too long, end the 


result was that the Americans were able to step in very successfully, 


and thousands of their machine tools came into this country, во 
that at one time the smart Yankee thought that he was about to 
sweep the board, and the Germans who had commenced to make 
copies of American models were also very sure of doing а big 
business here. 

The new tool steela have done а good stroke of work for English 
machine tool makers. They have shown everyone clearly that the 
machine tool of to-day must be an exaggerated improvement on 
English practice and not astrengthened-up American practice. The 
enormous stresses now carried at the point of a tool demand, not 
merely that the driving mechanism must be powerf al and strong, 
but also that the carriage must be heavy, and, indeed, the whole 
machine must be beavy in proportion. 

To supply such machines is but а step in advance for the English 
designer, whose wakening up haa fortunately taken place just nicely 
in advance of the discovery of the new steels and their now very 
general adoption by manufacturing engineers. The gearing on all 
macbines must be immensely increased. The small light fine 
tooth narrow gear wheels of German machine tool8 are quite hope- 
lessly behind time to-day, and very few German tools could now 
be satisfactorily employed in a modern workshop. 

Only a few years ago the position of the English machine tool 
trade seemed well nigh hopeless, but to-day a complete reversal of 
affairs is seen, and the new steels will only serve to accentuate 
matters in favour of the home production. 

American tools with their corvenience of handling and fair 
design would have taken much firmer hold than they did, but for 
two or three objections. First, the Americans would not recognise 
that the bard materials of this country were here for a permanency; 
and secondly, they did not grasp the idea that the Englishman 
desired durability. Most of the American tools were too soft to 
last very long and do accurate work. And finally, while Americans 
began to trade upon dumping lines, they raised prices excessively 
upon second orders, and spoiled their market. The American ma- 
chine tool, which will now sell over here, will no longer have the 
advantage of design, convenience or rapidity. All the toolmakers 
here have taken a fresh etart,there is going to be a big demand 
for strong and powerful tools, and no tool makers in the world are 
better fitted to cope with that demand by training and instinct 
than the much-abused heavy-handed Englishman. The era of in- 
ordinate cheapness has probably begun to wane. We hear of 
customers of heavy English pumps, who tried the cheap duplex 
products of America, turning back to the old makers again, and the 
same experiences are being gone through in all branches of engineer- 
ing. Soundness avd durability are coming back to fashion, and 
English work is coming into vogue again, because cheap thiugs 
have been tried and found wanting. 


N 


PARLIAMENTARY. 


WOLVERHAMPTON CORPORATION TRAMWA TB. 


Tuis Bill came before the Police and Sanitary Committee of tho 
House of Commons on March 28th, the chairman being Mr. Hey wood 
Johnstone. The promoters were represented by Mr. Ram, К.С. 
The Bill was to empower the Corporation to construct tramways 
and to make further provision in regard to their tramway and 
electricity undertakings. The new tramways were estimated to cost 
£10,196. The Bill was an omnibus Bill, and contained provisions 
for the widening of a bridge and other minor matters. Tramway 
No. 1 was to be constructed on the Wolverhampton road in the 
urban districts of Heath Town and Wednesfield, and would com- 
mence by a junction with Tramway No. 8, authorised in 1899. 
The line would be 4 furlongs 97 chains in length, it would be a 
single line with loops, and would terminate near the eastern corner 
of New. street. Tramway No. 2 would be 3 furlongs in length 
and a single line with loops, commencing at a junction with tram- 
way No. 1 at its termination, and passing along the Wolver- 
bampton Road, Rookery Street, and High Street, would terminate in 
the March End Road. That part of Tramway No. 2 which would 
be on the bridge over the Wyrley and Essington Canal was not to 
be constructed until the bridge was widened. The tramways would 
be worked on the Lorain surface-contact system of electric 
traction. 

Mr. 8. CRADDock, the deputy-chairman of the Tramways Com- 
mittee of the Corporation, was called, and said that the localities 
through which the tramways would pass were in favour of the 
scheme. In reply to a member of tbe Committee, he said tbat the 
system to be adopted was the stud system, which was already in 
use and had proved very successful. 

Mr. G. GREENE, the borough engineer, also spoke in favour of 
the Bill. 

After hearing further evidence, the Committee passed the 
preamble of the Bill so far as the tramway scheme was concerned. 
Other sectioua of the Bill, including one for powers to run motor- 
omnibuses, were then considered. 


у c 


——— z 


Vol 54, No. 1,976, Арап, 8, 1904.] 


THE ELECTRICAL REVIEW. 


577 


LINCOLNSHIRE AND YORKSHIRE ErLEOTRIO Рожвв BILL. 


THIS Bill came before the Court of Referees on Tuesday, March 29th, 
for the consideration of objections raised to the locus standi of several 
of the petitioners against the Bill. The promoters seek power to 
incorporate a company to supply electrical energy over & wide area 
in Lincolnshire and Yorkshire. Power is also sougbt to acquire 
land for generating stations and to lay down mains. The capital 
asked for is £999,000. 

Mr. FRSEMAN, K. C., on behalf of the Yorkshire Electric Power 
Co, contended that his clients had a /ocus, inasmuch as the Bill con- 
tained clauses giving the promoters the right of competition within 
the area authorised by the Act of 1901 as the area of tbe Yorkshire 
Electric Supply Co. Mr. LvspESN Maoassay, for the promoters, 
replied that no new powers of competition were sought; there was 
only a power to accept the trausfer of any existing rights owned by 
any local authority, subject бо а Board of Trade provisional order. 
After consultation the Court disallowed the /ocus. 

The locus of а Mr. A. H. Fryer, a miller, who petitioned on the 
ground of the interference with the flow of the River Base by wells 
proposed to be sunk by the promoters, was disallowed, as was the 
locus of the Lincolnshire Ironmasters, who contended that the 
district within which they supplied electricity should not be included 
in the company's area. 

Bir HickMAN B. Bacon, the owner of a considerable estate in 
Lincolnshire, was allowed a landowners Locus standi. 


Lonpon Unrrep Tramways BILL. 


Tux Court of Referees considered the locus standi of the Brentford 
Urban District Council in regard to this Bill on 29th ult. 

Mr. Мврриввовх, K. C., appeared for the petitioners. He said 
that the tramway company proposed to continue their line from 
Hounslow to Staines. The line would be converted into a through 
light railway, and the character of the traffic would be entirel 
altered. The Urban District Council contended that there shoul 
be certain widenings where the line passed through Brentford. The 
local authority should also have some control over the traffic. 
. There bad been over 400 accidents in the thorougbfare in question 
during two years. The Court disallowed the locus of the Council 
on all points excepting the question of time limit for Tramway 
No. 7, authorised in 1898. | 

The locus of the South-Western Suburban Water Co. was also 
disallowed. 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 


until the following week. 


Recent Developments in Metal Conduits for Electric Light 
Installations. | 


Ав one interested in wiring, I notice the short and curt 
manner in which wood casing is condemned and dismissed 
in the above article, which appeared in your last issue. I 
do not for а moment wish to say that wood casing should 
be used in all electric light installationg, but neither is 
metal conduit to be universally adopted in all cases. .Your 
contributor has briefly enumerated the supposed drawbacks 
of wood casing as follows :— | | 

1. “ It is not fire-proof, and, in fact, it is highly inflam- 
mable.“ 

Does anyone claim that wood is not inffammable? And 
its universally ised inflammability does not debar wood 
from being largely used by all branches of the building pro- 
fession. To refer to this disadvantage, therefore, is simply 
to accentuate other greater counterbalancing advantages which 
wood casing must possess to justify its very general use in 
spite of such a very obvious defect. 

2. * It absorbs moisture to a large extent, and is actually 
dangerous." j 

This also is so obvious that no electrical engineer would 
ever think of recommending the use of wood casing in a 
place where moisture was present or likely to develop. A 
very large percentage of electrical installations are carried 
out in buildings which are water-tight and damp-proof, and 
to that extent this objection to wood casing goes by the 
board. Moreover, a considerable amount of the iron 
tubing, of the split Simplex type, installed during the past 
five years in damp places, is now in a state like to that of an 
American railway I know—a streak of rust and a right of 
way. 

8. * It requires special labour at a high rate for its 
erection, which is necessarily slow, especially when neat 
work is demanded.” 


circuits.“ 


In spite of this your contributor admits that wood casing 
is cheaper to install than iron conduit. 

4. It cannot be said that it lends itself to the sur- 
mounting of obstacles frequently met with in wiring, such as 
cornices, paper mouldings, &c." 

The reply to this objection is : Circumstances alter cases ; 
it all depends, There are cases where wood casing is more 
suitable than iron conduits, and there are other cases where 
the reverse is true. In passing, one would like to ask the 
advocate of the pipe system how the boast of erecting the 


pipes first and drawing in the conductors afterwards is to be 


managed after the pipe has been bent and twisted round 
obstacles ? 

5. '* Accurate mitring of the casing and oover is essential 
wherever the run deviates from a straight line.“ 

Granting this to be true, are we to believe that Ше. 
bending, cutting, and screwing of pipes, in а manner 
sufficiently careful to permit of the conductors being after- 
wards placed in position, without damage to their ingulation 
or covering, is, in comparison, such а simple matter that 
wood casing is to be dispensed with in favour of tubing on 
that account? А moment's consideration will show that 
this objection is one of those half truths which hold good 
only so long as the whole truth is kept modestly out of sight. 

6. * Special arrangements, never satisfactory under the 
best conditions, have to be made for wire crossings.” 

The special arrangement consists of & short piece of casing 
carried on the top of the other casing, and in my experience 
is entirely satisfactory. This is not gainsaying your con- 
tributor’s objection in this connection, but one assertion, 
unsupported by argument, is as good as another. 

8. “ The whole system lends itself to covering bad work- 
mansbip." With wood casing the workmanship exhibited 
on the outside of the system may be taken as a fair indication 
of the nature of the work hidden behind the cover of the 
casing. In the case of iron pipe there is, of course, no such 
external guarantee of inward care. With wood casing one 
can specify that a properly trained joiner shall be employed, 
and for the tearing up and relaying of floors, cutting joista, 
wooden dados and other woodwork necessitating some slight 
knowledge of building construction, the joiner is much to be 
preferred to the nondescript cross between a plumber and a 
labourer who is во often employed for the erection of iron 
pipe systems. But, apart from this altogether, in the 
writer's experience, there is ав much shoddy work hidden away 
behind compact-looking iron pipes as there is below the 
covers of the much-maligned wood casing. 

9. In conclusion: Wood casing can never be looked 
upon as a satisfactory mechanical protection for electric 
This, again, depends upon circumstances. There 
are most certainly many cases in which wood casing provides 
all the protection reqnired. One Would imagine, when 
listening to iron pipe enthusiasts sometimes, that house- 
holders and shopkeepers spend all their spare time driving 
nails in all the less likely parts of their premises. A 
moment’s thought will show that lead, compo and hard 
block tin pipes, used for conveying gas in this country, are 
even more at the mercy of such contingencies than wood: 
casing, and yet gas leakages, comparatively speaking, are 
very rare indeed, and, even where they do occur, are seldom 
the result of the operations of the imaginary nail-driving 
fiend. | 

I do not wish to further trespass on your space by enume- 
rating what I think are the defects of iron piping systems, 
but I thought I would like to enter а mild protest against 
the wholesale and entirely gratuitous condemnation of wood 
casing in an article entitled“ Recent Developments in Metal 
Conduits.” Wood casing has done yeoman service in the 
development of electric light wiring in days gone by, and 
to-day it still stands in the forefront in the opinion of many 
of the best and most experienced electrical contractors. 


Doubleyou Ell. 


Small Gas Engines v. Electric Motors. 


_ You courteously published a letter from me on March 

11th. In your issue of March 25th, Mr. Н. Mensforth 

attempts to criticise my letter. He must have mixed the 

oint that my figures were given from the gas and electricity 

billa respectively. He surely would not have attempted 

intentionally to throw doubt on ascertained facts by a 
E 
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theoretical computation. However, his attempt breaks down 
in the first paragraph (the penultimate of his letter), as is 
usually the case with such calenlations. He makes the 
obvious slip of assaming that the full-load efficiency of the 
motor will be a constant for a varying load. It is hardly 
necessary to add, therefore, that he obtains as a consequence 


erroneous figures throughont. | 
James S, Wylde. 


Liquid Fuel. 


While thanking you for your too favourable review of 
* Liquid Fuel," may I correct what I think is a misunder- 
standing of my meaning in reference to the combustion of 
bituminous fuels ? 

Your reviewer appears to think that I limited furnace 
temperature to 849? F. (p. 101), but he appears to have 
overlooked the words if. .. those parts of the coal 
which volatilise and burn as flame be gathered unburned.” 
My object was to show that bituminous fuel burns in two 
operations—the solid carbon on the grate, the volatile carbon 
at any distance beyond it. 

The ordinarily accepted value for the calorific capacity of 

carbon is 8,137°5 calories per kilo. The actual value (see 
table, p. 863) is 11,367 5 from carbon as vapour (or 14,647 
and 20,461 B.Th.U. per lb. respectively). The difference, 
3,000 calories, is what I refer to as absorbed at the grate in 
vaporising the volatile carbon, which, of course, can only 
volatilise at ordinary furnace temperature by entering into 
combination with another element or elements. 
. The net result of burning volatile carbon is—subject to 
endothermic or exothermic considerations, into which [ need 
not here enter —8, 1375 calories, and the ultimate tempera- 
tures obtained are all your reviewer claims when the 
* gathered up unburned portions" are finally burned. 

My quarrel with everyday practice is that no steps are 
taken to protect the comparatively cold furnace gas so that 
it may undergo the secondary combustion necessary to give 
back the heat absorbed in vaporisation. 

Could carbon be burned and the product of combustion 
recovered as a solid, the calorific value of 11,367°5 would be 
secured plus the latent heat given up by the oxygen in 
solidifying, but we have no convenient pit of temperature 
into which to let fall furnace products, and must, therefore, 
content ourselves with the 8,187 calories of net effect. | 

As regards the furnace temperature of 819? F., this, of 
course, assumes the entire removal unburned of the volatile 
matters, Їп actual practice, of course, the volatilised 


matters do begin to flame at once, and furnace tempera- 


tures are not so low as 849? F. But the combustiou only 
takes place under difficulties, because the furnace environ- 
ment is cold and antagonistic, and provision should be made 
{о conserve temperature until combustion is either com- 
pleted or so far in progress that it can complete itself before 
too much heat-absorbing surface has been encountered. 

I think I make this clear lower down the ваше page 101, 
and the high temperatures that can be got with bituminous 
fuels (in proper furnaces) are no argument against my 
theory, and are a powerful argument in support of my 
practice. 8 

I need not follow the argument re selective affinity and 
preferential combustion of hydrogen. Like the bishop, I 
` have friends in both places, and I would refer to my friend, 
Mr. B. Н. Thwaite, in support of my own views, I think 
his gas engine practice and experience entitled to weigh 
down the scale as against the producer. | 

If there is no preferential combustion of hydrogen, may I 
ask why the flame of an ordinary batswing burner is blue at 
the outset, the carbon not even glowing until it arrives at 


the outer parts of the flat flame ? 
W. H. Booth. 


2, Queen Anne’s Gate, S.W. 


Sine Wave Alternating Currents. 


We beg to refer to the article written by Mr. Clifford C. 
Paterson in your issue of January 29th (Vol. 54, page 165), 
and would call your attention to the fact that the 
Maschinenfabrik Oerlikon make use also of other means to 
influence the sine wave of alternate currents besides the one 
described in the article alluded to. In fact, we have already, 
in 1899, in the case of а 100-Kw. three-phase generator, 


supplied to the laboratory of the Swiss Polytechnic School 
at Ziirich, modified the wave curve of the electromotive 
force, that is to say, produced a nearly pure sine curve by 
setting the whole pole core with the magnetising coils 
obliquely on to the magnet rim. Two seta of screw holes 
have been drilled into the pole cores in such a way that the 
line joining one set makes an oblique angle with the line 
joining the holes of the other set. In this way the pole 
cores could be set either exactly parallel to the axis or be 
displaced in ап oblique angle to the axis. 

In the case of this special generator, the magnetic system 
was stationary and the armature with the slip rings 
rotating. Of course, the same means can be applied in the 
case of rotating field magneta having pole-pieces screwed on 
to them, unless for any reason it is desirable to make only the 
pole edges oblique either in a continuous or zigzag line. 


Maschinenfabrik Oerlikon. 
F. HUBER. 


Barrow-in-Furness Municipal Electrical Supply. 


My attention has been drawn to your analysis of the 
accounts of the above undertaking, published in your issue 
of the 18th inst., and I shall be obliged if you will allow me 
space to point out that your method of analysing these (and 
I presume also the accounts of other undertakings) is nct 
only misleading, but is such that your analyses are practically 
valueless for the purpose of comparison. . 

On the debtor side of the accounts under review, there are 
two items, which certainly should not be included under 
* total works coats.” The items are :—“ Private mains and 
services, £226,” and “public lamps, £142." The first. 
of these represents the cost of laying cables, &c., for con- 
sumers through private property, and on the credit side the 
sum of £282 is shown to be the amount received from this 
source, the profit thus being £56. You will, I think, admit 
that the fact of work of this description being undertaken 
should not make it appear that the total works costa per 
unit are higher than they would have been had the work not 
been undertaken. Similarly, the inclusion of cost of car- 
boning, &c., under **Public Lamps” in the total works 
costa makes it impossible to compare the resulta obtained in 
works where public lighting is undertaken with the results 
in works which have no public lighting. The cost of -pro- 
duction in two works might be exactly the same, and yet, 
from your analysis of their accounts, it would appear that the 
total works costs per unit of the undertaking with public 
lighting were higher than those of the works without any 
public lighting. | 

I hope that, having had your attention drawn to these 
anomalies, you will see your way to modify your method of 
analysing the accounts which you will soon be receiving for 
the year ending on the 31st inst. | 


March 28th, 1904. 


[Our correspondent’s letter raises some interesting and 
highly debatable points in connection with the methods 
which should be adopted in arriving at the works costs and 
the total working expenditure; it is one thing to reduce 
working expenditure “ on paper, and another thing to make 
an actual reduction. 

The fact that Mr. Burnett’s department undertook the 
work of laying private mains and services, incurring extra 
expenditure thereby (of course, with an ultimate view toa 
profitable transaction and increased output), is sufficient to 
account for its inclusion under working expenses. We 
further note that in the corporation accounts this item is 
not scheduled “© special " or otherwise distinguished. 

In the matter of arc lighting, the cost of attendance and 
carbons is likewise а necessary expenditure incurred by the 
department solely with a view to earning a revenue, and for 
this reason must find a place under working expenditure, 

It must also be evident to our correspondent that this 
expenditure having been made and a corresponding revenue 
earned, any deductions made wou'd have the effect of 
diminishing the actual figures, which, if justifiable from the 
engineer’s point of view, is certainly not so from the point of 
view of the general reader—who would hardly expect to find 
items of “profit” only, on the credit side of a revenue 
account. 


H. R. Burnett. 
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In regard to the latter portion of our correspondent’s 
letter, having obtained the advantages of steady load 
and increased output, associated with public lighting, he 
is apparently yet unwilling to admit, when comparing 
his results with those of his less fortunate neighbonrs, the 
slight extra expense to which he has been put. 

Public lighting usually demands some extra expenditure, 
and the Works and Distribution Costs” in the ELECTRICAL 
REVIEw columns (which are specified as including public 
lighting expenses, if such is included in the undertaking, 


and, as implied in the title, do not pretend to represent the 
so-called costs of production") are strictly comparable. · 


The term ‘Total Works Costa" is, perhaps, somewhat 
misleading, though we believe it is generally regarded 
as synonymous with total working expenditure, which, 
strictly speaking, includes every item of expense involved 
in the generation and distribution of electricity, including 
special expenditure on mains, if undertaken out of revenue, 
as is frequently the case during changing over distributing 
systems; but such special expenditure is always noted in 
connection with the works costs, if attention is drawn thereto 
in the corporation accounts. | 

Ав there are considerable divergencies of opinion on the 
points raised by Mr. Burnett, we shall be pleased to receive 
the views of our readers thereon.—Enps. E. R.] 


— — 


Disclaimer. i 
We notice in ycur issue of the 31st ult., a reference to 
the case of the Pearson Fire Alarm Syndicate, Ltd., v. 
Pearson. We desire to point out that this company is not 
connected in any way with the syndicate referred to, and has 
no interest whatever in the dispute. 

The Pearson Fire Alarm, Ltd., 

Н. B. Keats, Secretary. 


London, E.C. 


[NAME WANTED.—*'' Manufacturer " wants to know who 
are the manufacturers of the Speer carbon brushes, 
which, he believes, are made in America.—Eps. E. R.] 
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BUSINESS NOTES. 


Electrica] Wares Exported. 
Win sepia Man. 3187, 1903 WEEK ENDING Mar 291TH, 1904. 
Ade'aide x . Value £31 Alexandria .. . Value £76 
Alexsndria е 6 ee ee ee 185 Amsterdam ee ee ee ee 60 . 
Amsterdam. 4 oe e 10 Antwerp. Elec.fuses .. .. 896 
Bombay  .. vs su bt Auckland ЕИ . 
Bremen i xd ri ee 962 Bombay .. bs .. 1,055 
Buenos Ayres. Teleg. mat. .. 61 „ Teleg. mat. 

" 'Teleph. cable 93 Bremen В z E . . 110 
Calcutta T e ee 1,862 Buenos Ayres së F . 256 
Саре Town. es ss .. 1,068 » Teleg. mat. .. 485 

97 Teleg. mat. ег ee 6,450 Calcutta pr ee ee за 540 
Colombo  .. s .. 166 M Elec. machinery .. 285 
Delagoa Вау .. am vs 10 » Teleg. mat. .. .. 180 
Durban ee ee ` ee ee 413 Cape ee ee ae ee 

* Teleg. mat. .. 882 T Teleg. mat. . . 1,40 
East London RN ae cg 38 Colombo Š ds КЕ m 18 
Gibraltar ee ee oe ex 4£0 Delagca Bay ee ee .* 214 
Hamburg P» Ме an 94 Durban АР А .. 1,306 

i Teleg. mat. .. 50 " Teleg.mat. .. .. 10 
Hobart s re ss . 1,766 East London E zs vs 20 
Larache a 28 КР 47 Fanning Islands .. E 82 20 
Lisbon Se! 57 Fremantle. А Р . lli 
Madraa e Gibraltar ee ee ee oe 63 
Malta.. К 17 » Elec. machinery .. 1,886 
Melbourne .. e: "S 185 Grenada „э „> sa 27 

Ч? Elec. motors 466 Hamburg. Teleg. mat. . 290 
New Vork es E ,. 108 Hong Kong. ee ee . 100 
Perth ег 8 às ,. AB Launceston.. za T we 
Rangoon ee 236 Lyttelton. ix ex .. 126 
Rio de Janeiro i 26 Mauritius ә zs 19 
Sekondi А КА v . 40 Melbourne ,. s un . . $90 
Shanghai ee ee ee ee 91 Mombassa ы 28 


Віетта І eone ЧЕ TJ T 20 
Singapore. Teleg. mat... cs 62 
Sydney ee ве oe ee 25 
Valparaiso .. es es we 95 


ee eo oe 
New York. Teleg. instruments 620 
Penang xs s ix s 10 
Perth.. ze gi т" vs 
Rot ar io. Teleg. mat. 9 


Wellington .. oe - . 403 St. John's, N.B. P 78 

Yokohama .. E ss .. 608 Shanghai .. es - .. 205 

Sings pore i 28 oo 21 

Ка Elec. cable .. . . 8,380 

Sydney .. ks ж» oe 596 

Valparaiso. Teleg. wire vs 51 

Vera Cruz .. ex ds oe 21 

Wellington ste x .. 459 

Yokohama .. s "" . . 1,044 

Zanzibar. 'Teleg. mat... ee 40 

Total .. 415,189 Total .. £17,538 

Foreign Goods Transhipped. 

Calcutta. Elec. fans. Value £1,490 Durban. Elec. goods. Value £84 

Gothenburg. Teleg. apparatus 28 эз Telephones .. .. 1,540 
Hong Kong. Elec. apparatus.. 60 

Total .. £1,578 Total ee .. £1,624 
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Electrical Wares Exported. 


Wirz ENDING APRIL 7TH, 1908. | WEEK ENDING Арві, бтн, 1904. 


Adelaide .. Value £798 Alexandria „ Value £83 
Amsterdam „ US vs 95 Amsterdam .. i» “% 928 31 
Bombay T ‚> ix .. 188 Buenos Ayres eo E T 48 
i Teleg. mat - 56 Calcutta T DET è 172 
Buenos Ayres vs хее s. 74 Cape Town ws 5 
- Teleg. mat. .. 260 is Teleg. mat 1,425 
Calcutta... EH a . ACO Colombo "x 
" Teleg. mat. Delagoa Bay . 441 
Cape To i oe „116 Durban sa Vs га . 193 
17 Teleg. mat 1,478 5 Teleg. mat. .. . . 1,086 
Colombo Ly 1 East London es $4 .. 103 
rban ee * e ` es ee 2,089 * 933 Elec. machinery ee 878 
Ра Teleg. mat: .. .. 669 Ghent ès А Р 885 20 
East London vs oz ee 395 Gibraltar .. Se ix " 91 
Gibraltar .. as 84 os 95 Hamburg ia za - 16 
Hamburg AS m as 10 Hong Kong.. as ЗР . . 128 
Hong Kong. an y . . 346 Launceston. a - . 100 
Liban.. ee ps xs Ss 17 Lisbon - Pa js .. 104 
Madras. Teleg. mat. .. .. 112 Уз Teleph. mat. .. 70 
Malta is $5 A ex 20 Lyttelton .. Eu СМЕ 55 
Melbourne .. or - .. 1,305 Madras е = .. 297 
Mozambique. Teleg. mat. 190 Mauritius " e| .. 165 
Ostend 5 ys © aie ro Melbourne .. "P x ae 89 
Penang 33 Oporto. Elec. cable . . 1,577 
Perth га i $s 185 a Teleph. mat. .. .. 192 
Port Elizabeth .. 8 .. 862 Otago Elec. cable .. 1,582 
Rotterdam. Teleg. mat. А 18 Paris .. ok Ss = e. T 
8t. Petersburg А - 16 „ Eleotric light machinery 629 
Smyrna is ЕР ae ss 32 Penang s ss e: 23 
Stockholm. Teleg. mat. .. 103 Perth Es " Vs . . 108 
Sydney os si es .. 669 Piramus. Teleg. instruments. 636 
Syra. Teleg. mat. eo . 114 Port Elizabeth . T © 41 
Wellington .. ja = .. 576 i Teleg. mat. ie . . 1,897 
d Teleg. mat... . 814 Singapore ‘a its .. 881 
v" Teleg. mat. = .. 158 
Sulina Cruz . 8 T is 14 
| Sydney 75. 


у Teleg. mat. i үл 720 
Wellington .. а 2 


~ 


Total ve Total ix £15,291 
Foreign Goods Transhipped. 
Azores. Eleo. mat. Value £56 


Саре Town. Elec. machinery. 150 
Durban. Elec. apparatus .. 108 
East London. Elec. mat. ©з 16 
i Eleo. machinery 89 
Melbourne. Telephones 53 
Sydney. 200 e'ec. lamps ве = 


£98 : Total .. .. £526 


— moam — — 


Rio Janeiro. 49 tons кч 
wire ee ee v ue £— 
Shanghai. Elec. mat. .. - 


Total .. 


Electrical Works in Belgium.—A Continental corre- 
spondent writes :—'' Affairs as в the two principal electrical 
works in Belgium, the Bte. Anme Electricité and Hydraulique, of 
Charleroi, and the Cie. Internationale d'Electricité, of Liège, have, 
for a long time, been in a far from flourishing condition. On 
Saturday last the 250-fr. ordinary shares of the former were quoted 
at 73:25, and the 500 Fr. shares of the latter at 134:50. These two 
companies had combined, and were pushing a campaign on national 
grounds, to obtain the order for the construction of the new central 
station at Brussels. To the general stupefaction of the industrial 
world, it became known on Saturday that the E. and H. Co. had 
withdrawn their submission. This will probably put the Cie. Inter- 
nationale out of the running for this contract, and the outlook for 
this company must now be gloomy indeed. The cause of the with- 
drawal of the E. and H. is not difficult to arrive at. The German 
Trust, with the Allgemeine Electrical Oo. at its head, was deter- 
mined to have the Brussels command, and they have not stopped at 
buying up the Ste. E. and H. to remove opposition. The price to be 
paid for the active and passive will probably be about 6,000,000 fr. 
The 500-fr. preference shares (obligations) of E. and H. are now 
quoted at 320.” 


Sunbeam Lamps.—We understand that the Sunbeam 
Lamp Co. has received a large contract from the War Office for 
three years, and has also been the successful tenderer to the 
Corporations of Derby and Grimsby. In order to cope with the 
increasing demand for the Sunbeam lamps, extensions are proceeding 
at the Gateshead works. 


Liége Universal Exhibition, 1905.—British manu- 
facturers of electrical mining plant will probably find this Exbi- 
bition worth their attention. The use of electricity in Belgian 
mines, even for lighting, is rare at present, but plants are being 
installed and there is no reason why our manufacturers should not 
have their sbare of this work. The enormous coalfields in the 
Limbourg province will also soon be opened up, and will certainly 
be fitted up with all the latest appliances. Experts will find this 
section of the Exhibition full of interest, and those who visited the 
recent Dusseldorf Exhibition will be able to note the progress 
made in this industry. The Exhibition Co. will shortly open 
offices in London; in the meantime intending exhibitors should 
apply to the Executive Committee at Liège for prospectuses. 


Glasgow Industrial Exhibition.—In connection with 
the Glasgow East End Industrial Exhibition which closes on 
Saturday, first gold medals have been awarded to tha following 
electrical firms:—Mersrs. Lowdon Bros. & Co.; Paterson, Cooper 
and Co, Ltd, Paisley ; Bruce Peebles & Co., Ltd.; the British 
Electric Plant Co., Alloa, N.B.; the Simplex Steel Conduit Co., 
Ltd., Birmingham ; and the British Westinghouse Electric Co. 


Catalogues and Lists.— The CHLORIDE ELECTRICAL 
Втовлав Co., LTD., have just issued a handy little catalogue 
(62 pp.) of their Exide ” accumulators which have been put upon 
the market for electric vehicles and for ignition purposes. Tables 
of prices, outputs, and dimensions, rules for charging and dis- 
charging, and for properly caring for the cells, and much useful 
information are given. : 
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i Dissolutions and Liquidations.—In the High Court 
of Justice some days ago Mr. Justice Buckley, sitting for the dis- 
posal of companies' business, had before him a petition by James 
Hinks & Sons, Ltd., for the winding-up of H. Sutton & Co., Ltd., 
of Muswell Hill, His Lordship ordered the petition to stand over 
till next sittings in order that it might be advertised in a London 


paper. - 

The British Electric Separating Co., Ltd., of Swansea, is winding 
up voluntarily for purposes of reconstruction, with Mr. R. P. Pike 
as liquidator. 

A meeting of the Electric and General Contract Corporation 
will be. held at Coventry on May 6th, to hear an account of the 
liquidation from the liquidator (Mr. E. F. Peirson). 

The Electric Lighting and Fittings Corporation will meet at 
Cook Street, Liverpool, on May 9th, to hear an account of the wind- 
ing up from the liquidator (Mr. Bimon Jude). ; 


Personal.—Mr. Haydn T. Harrison, who has for a long 
time mađe a speciality of electric street lighting in conjunction 
` with the Improved Electric Glow Lamp Co., Ltd., has severed his 
connection with that company, and has been appointed manager of 
the Street Lighting Department of the Reason Manufacturing Co., 
Ltd., of Brighton, whose London offices will now be at 11, Victoria 
Street, Westminster, S.W. 


“ Robertson ” Lamps.—In the current issue of the 
Windsor magazine there appears an interesting article on the 
manufacture of. Robertson " incandescent lamps at the Hammer- 
smith works, by Harry Golding. The article is illustrated with 
photographe, showing the various operations involved, and is well- 
written from the popular point of view; it concludes with sage 
&dvice regarding the comparative merits of British and Continental 
lampe, and the wisdom of replacing old lamps with new. 


Improved Percussive Drill.—We have received from 
Mr. G. H. Armstrong, electiical engineer, of Chester-le-Btreet, 
Durham, а description of his new air-driven percussive drill for 
boring rock, coal, and similar substances, which he is introducing. 
He claims that it will drill a 23-in. diameter hole through 12 in. of 
the hardest freestone in three minutes, | 


British Westinghouse Contraets.—Among the con- 
tracts recently secured by the British Westinghouse Co., are the 
following:— - d | 

SovurH LONDON Егиствіс SUPPLY ConmPoRATION.—12 50-xw. and 
six 18-kw. transformers. 

CovgxNTRY OonPonBaTICN.—12 50-k w. transformers. 

IsLmroR BoroveH Соонсп,--8прріу of meters for twelve 
monthe. | 

BvpxEY ConPonarION.—Single and polyphase meters for twelve 
months. 


German Electrical Machinery Imports.— 4 falling- 
off took place last year in the imports of foreign electrical machinery 
in Germany, ав will be seen from the appended table :— 


1909, 1902. 

' Tons, Tons. 
Switzerland abe T T: .. 399 518 
Austrian sed is * 247 333 
Belgium ... ‘ee аз - e 72 110 
France... jid "e T we OF 109 
United States Без eid e. 63 135 
Gt. Britain isi eee IT" . 40 118 
Other countries ЖР m 5e 121 111 
Total 2 "T" ... 1,009 1,434 


Tbe aggregate value of the imports in 1903 is returned at 480,750, 
ав compared with £114,750 in 1902. 


Fiji.—The Government authorities of Fiji have lately 
given a decision to the effect that “ electrical batteries imported for 
a in connection with marine oil motors” are to be admitted free 
of duty.. . К. 


Colliery Plant.—The South Medomsley Colliery have 
recently placed an order with the British Westinghouse Co., Ltd., 
for а complete electric power and lighting installation for their pits. 


Hyatt Roller Bearings.—Although it is only віх 
months since the Hyatt Roller Bearing Co.'s large shops at Harri- 
son, N.J., were completed, the demand for Hyatt bearings has 
made it necessary to make a large addition to the machine shop. 


Belfast Electricity Works Extension.—Following on 
the five 400-xw. sets, which Messrs. Mather & Platt, Ltd., have 
already supplied for this electric lighting station—four in 1899 and 
one in 1900—they have now received the order for a sixth set, also 
of 400-x w. capacity, generally similar to the one supplied in 1900, 


but embodying several new and improved features in the design of . 


both dynamo and engine. The engine is one of Belliss & Morcoms 
gelf-lubricating three-orank three-cylinder triple-expansion type, 
running at 330 revolutions per minute and designed to work either 
condensing or non-condensing with steam at 160 lbs. pressure and 
superheated 50" F. The dynamo is a six-pole machine, compound 
wound to give a normal output of 400 Kw. at voltages from 440 volts 
to 550 volts, and will be capable of standing an overload of 25 per 
cent. The yoke ring and poles are of cast-steel, split horizontally ; 
the armature is of standard type with a drum winding in a slotted 
core. The machine is carried upon an independent bedplate pro- 
vided with flanges for bolting up to а similar bedplate carrying the 
engine, 


For Sale.—On April 14th, Messrs. P. Huddleston & Co. 
will sell by auction a quantity of electrical machinery and appa- 
ratus, of which particulars are given in our advertisement pages 
to-day. { 


Robertson Electrie Lamps' Fire Brigade.— On Satur- 


day, March 26th, the prizes won by the above fire brigade in the 


recent London competition were distributed. A concert was held 
in the Works’ Dining Hall, and was attended by about 1,000 of the 
employés and their friends. Mr. Hirst, the chairman of the.com- 
pany, occupied the chair, and was accompanied by Mre. Hirst and 
several friends. Among other visitors were Captain Miller, the 
chief of the Leyton Fire Brigade, and representatives of several of 
the brigades taking part in the competition. The Robertson Fire 
Brigade are now holders of the Championship Cup for London for 
the best aggregate points in the whole of the competition, and also 
the Challenge Cup for the best individual performance at the 
competition. One man, F. Goulden, took part and won a prize in 
every competition in the programme. After the distribution of 
the prizes, Mr. Wilson, the manager, propoged a vote of thanks to 
Mr. Hirst for presiding, and this was carried with musical honourr, 


Pumps for Battersea—The B.C. has lately placed 
with Messrs. Mather & Platt, Ltd., an order for a second electrically 
driven pump for drawing the necessary condensing water from the 
Thames and lifting it tothe tark on the top of the engine house. The 
pump is o? Mather & Platt's high lift turbine type, No. 7 size, capable 
of delivering a maximum of 100,000 gals. of water per hour, whicb, 
however, may be reduced to half that amount when desired. The 
total head will vary 50 to 60 ft., according to the state of the tide 
in the river. The pump is driven by an entirely enclosed steel-clad 
motor of 60 B. H.P., taking current at a pressure of 460 to 520 velta. 
The contract includes all the piping and valves, both auction and 
delivery, and the starting and regulating switcher, and the whole 
plant is а duplicate of that supplied by the tame firm and put down 
some time ago. 


Trade Announcements,— Messrs. Helps, Wocdfin and 
Co., of Old King Street, Broadmead, Bristol, have been appointed 
agents for the West of England and South Wales for Lord 
Kelvin’s electrical instruments and switchgear, as manufactured by 
Messrs. Kelvin & Jas. White, Ltd., Glasgow. | 

The c ffices of Messrs. J. Н. Heathman & Co. have been removed to 
10, Parson's Green, Fulham, S. W. Owing to the increased demand 
for their patent ladders, additional buildings for,stock and show- 


rooms and factory are to be erected. 


The Consolidated Electrical Co., Ltd., have justappointed as agents 


for Scotland, the Power Appliances Co., of 22, Renfield Street, Glas- 


gow, and for the West of England & South Wales district, Messrs. 
Drewett & Hood, of 26, Bath Street, Bristol. At both addresses 
stocks will shortly be kept of the company’s various manufactures. 

The E. & A.O. Co., Ltd., have taken a set of offices at 1, Temple 
Street, Birmingham, where they -will have a show and stock room 
under the management of Mr. V. J. Delebecque, and customers in 
that district should send their inquiries and orders direct to the 
above Offices. | 

Mesers. Green & Boulding, of 105, Bunhill Row, E. C., have been 
appointed sole European agents for the Star Brass Manufacturing Cc., 
of Boston, Mass. (makers of the Star steam engine indicator ard 
other boiler fittings) and all communications should be addressed to 
the Bunhill Row address, as the company's late office in Queen 
Victoria Street is now closed. 

Messrs. Christy Bros. & Middleton, electrical engineers, of Chelms- 
ford, announce that, in order to deal with increased business, they 
have engaged the services of Mr. E. S. Saunders, recently of the 
British Westinghouse Co, who will represent them in the South 
and West of England. 


Book Notices.— Calculating Tables. By Dr. H. Zim- 
mermann ; translated from German by L. Descroix. London: Asher 
and Co. 1904. Price 6s. net. Theauthor points out in the preface that 
arithmetical calculation, though a laborious task, is indispensable in 
many cases, as, for example, when the workeris unacquainted with 
the use of logs, or when he has to deal with large sums of money, 
requiring not merely close approximation, but absolute accuracy. 
He claims for his tables that, with practice, calculations can be 
made by their assistance more rapidly than by any other means. 
The work consists really of a huge multiplication table, with notes 
at the foot of each page giving certain powers and roots, areas of 
circles, reciprocals, logs, &c. Great confidence is expressed in the 
freedom of the book from errors, and a reward is offered for the 
detection of such. The principal table contains, on 200 pages, the 
products of numbers from 1 to 999 with numbers from 1 to 100. To 
facilitate references, advantage has been taken of various typogra- 
phical artifices, such as heavy type and thick rules at intervals, 
and grouping of the horizontal lines. The remaining tables give 
the factors of odd numbers from 1 to 999, and a number of impor- 
tant constants, Full explanations and examples are given, showing 
how а great variety of calculations can be quickly made; shortened 
methods are also given for use where absolute accuracy is not called 
for. The tables undoubtedly represent the fruits of an immense 
amount of labour, and will be found useful for certain classes of 
computations; much practice, however, is indispensable before 
rapidity can be attained. 

Table of Multiplication, Division and Proportion.—By В. Н. Smith, 
M. I. M. EB. Westminster: Archibald Constable & Co. 1903. Price 
бв. net. This table is mounted on canvas, folding up to 3? & 111 in., 
and is ingeniously arranged so that it need never be opened out at 
full length; one side of the sheet is occupied with explanations, 
and the other with the table. The scope of the table is from 1 to 
100 and from 1 to 160, and the product of any two numbers between 
these limits can be read off at once. No decimal points Appear in 


— 
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the table; the user is to ignore them until the operations are 


completed, finally inserting the point in its correct position by 


making а mental estimate of the order of magnitude of the result. 
This process, while it presents no difliculties to a ready intellect, 


pos offers too many opportunities of error to be trustworthy ~ 


the hands of the unskilled operator. The instructions for the use 
of the table are given diagrammatically where this is possible, and 
the methods of interpolation described аге very ingenious. The 
table is intended for the ready calculation of quantities and costs, 
vinvoice prices, interests and discounts, wages and wage premiums, 
&., besides ordinary operations of multiplication and division. 
Given sufficient practice to become adept in its use, no doubt it will 
meet the needs of many who prefer or are obliged to perform their 
calcalations arithmetically. 
Oil Engines, By W. A. Tookey. London: Merritt & Hatcher. 
Price 18. net. This little book deals first with the advantages and 
general principles of oil engines; secondly, with the special 


features of the leading designe, for the guidance of the purchaser; - 


A @hirdly, with tbe erection of the engines, for the use of the work- 
шап!; and, lastly, with the starting, running, and attendance on 
them. Au appendix gives brief descriptions of the various designs 
of oil engines on the market. The work isessentially practical, and 
ie written from a common-sense point of view. Numerous sage 
hinte to intending buyers are given, regarding the exact meanings 
and values of various technical terms, euch as Test Brake нр.,” 

as distinguished from Maximum Working Brake E..,“ &c. The 
instructions for erection are evidently derived from experience, апа 
the same is true of the hints to attendants. Nothing seems to 
escape attention ; for example, even tbe effect of rarefaction of the 
air at high altitudes in diminishing the output of oil engines is 
pointed out, and the danger of leaving oily waste about is mentioned. 
We recommend the book to purchasers, erectors, and attendants, 
with confidence that they will find it extremely useful. 

The Central. London: Unwin Bros. March, 1904. The second 
number of this young magazine has come to hand, and is in every 
way worthy to compare with its predecessor. The frontispiece is a 
portrait of Prof. O. Henrici, who is regarded by all old Central men 
with real affection and esteem. An illustrated description of the 
engineering laboratories and workshops, and of the course of study 
in surveying, is given by Profs. W. О, Unwin and A. G. Ashcroft, 
and an excellent sketch of the huge electrical power supply of 
Montreal by J. M. Donaldson, in addition to other interesting 
articles. The editore, Dr. E. F. Armstrong and Mr. M. Solomon, 
announce that two more numbers will be issued this year, in June 
and November respectively. 

The Engineer's Year-Book. By iH. R. Kempe, A.M.Inst.C.E. 
London: Crosby Lockwood. 1904. This well-known work is now 
in its eleventh year of publication, and hardly needs recommenda- 
tion. We note that in the new edition, amongst the usual amend- 
ments and additions, a section on tramways has been included, from 
the pen of Mr. W. Н. Smith, and the workof the Standards Committee 
has also been utilised. The number of pages has now reached 900. 
Having regard to the enormous amount of practical information 
contained in the volume, and the large variety of subjects dealt 
with, the year-book should be an indispensable desk companion to 


an engineer. 
Logarithms for Beginners. By C. N. Pickworth. London: Whit- 
taker & Co. 190%, Price 1s. The author of this handbook, having 


produced an excellent manual on the slide rule, has turned his 
attention to the underlying principles, which he finds somewhat 
inadequately treated in text books on algebra and trigonometry. 
These principles are first very clearly explained, with numerous 
illustrative examples, and without unnecessary digressions into the 
mathematical theory of indices and logarithms; the practical use of 
logarithms and of logarithmic tables is then fully dealt with and 
exemplified. Tables of four-figure logs and anti-logs are given at 
the end of the book. We have nothing but commendation for the 
work, which will certainly be of great use to the student. 

“ Manipulations et Etudes Electrotechniques," by L. Barbillion. 
Paris: Ch. Dunod. Fr. 12 50. 

“Some Features of American Education,” by Robt. Blair. 
Dublin: Department of Agriculture and Technical Instruction. 

“Transactions of the Institute of Marine Engineers.“ Vol. XV., 
Session 1903-4. Londen: The Institute. 


“ Technological and Scientific Dictionary.” Part I. Complete in 


15 parte. London: Geo. Newnes, Ltd. 18. net. бе сач 
“The Statesman and the Bishop.” By J. Draper. London: 
Archibald Constable & Co., Ltd. 18. net. 
„ Fortschritte der Elektrotechnik.” 1903. Part II, Berlin: 


Julius Springer. Price 8 marks. 


LIGHTING AND POWER NOTES. 


Birmingham.—The report of the Electric Supply Com- 
mittee, to be presented at a special meeting of the City Council on 
the 12th inst., deals with the proposed extension of the Corporation's 
electric light undertaking. It is pointediout that ion July 3186, 1901, 
the Electric Supply Committee submitted to the Council a scheme 
for a generating station with an ultimate capacity of 10,000 Kw., 
at an estimated cost of £239,220; but this scheme has not 
been proceeded with, and only a portion of the loan has been spent 
or borrowed. The unexpended portion of the loan is £167,776. Under 
the Corporation Act, 1903, the Council obtained powers to work 
tramways in the city, subject to the existing leases; and in May 
last it was decided to proceed with the electrification of the whole 


of the tramways, the leases of which expire in 1906. The length of 
the tramways is about 244 miles. The leases of the remaining 
tramways, having a length of about nine miles, expire in 1911. The 

resent stations are taxed to their utmost capacity in times of top 
oad, and no considerable extension of them is possible, and thé 
Committee is convinced that а larger scheme than that submitted 
to the Council in 1901 is not only necessary, but will prove in the 
end to be more economical. The total kilowatt capacity of the 
existing stations is 5,260. The estimated cost of erecting and 
equipping the station to a capacity of 22,000 kw. is £510,000, 
including £130,000, the estimated cost of the buildings. For the 
present the Committee believes that the needs of the department will 
be met by the equipment of the station to a capacity of 8,500 xw. 
is., 3,500 for pri fate lighting, 3,500 for tramway purposes, 
and 1,500 spare plant, at a eost of £260,620. Six sub-stations will 
ultimately be necessary, including the existing station at Parker 
Street, where certain alterations will be required. The cost of the 
sub- stations and equipment is estimated at £132,200. For the first 


«equipment it is proposed to install four of such stations, ond of 


“them being the Parker Street station, at a total estimated cost of 
£55,186. The estimated cost of the firat equipment is as follows :— 
Main generating station: Buildings, &c., £106,000; boiler-house 
plant, £29,947; engine-house plant, £113,618; circulating water 
plant, £9,130; workshop equipment, £1,925; total, Summer Lane 
first equipment, £260,620; sub-stations and first equipment, £55,186; 
underground cables, £123,336; meters, £2,000; total, £441,142. 
The Committee recommends that the L. G. B. be asked to cancel their 
sanction to the previous loan so far as relates to the unexpended 
portion, amounting to £167,776 14s. 1d., and that the Finance Com- 
mittee be authorised to apply for the necessary sanction. 


Coventry,— The City Council has instructed the engineer 
to obtain tenders for the pipe work required in connection with the 
new generating set, and the crane required. The Council is taking 
steps to apply for sanction to a loan of £31,575 for extensions. 


Devizes.— The T.C. has appointed a special committee . 
with power to call in expert advice to further consider the E.L. 
question. 


Dorking.—The Dorking Electricity Supply Co., who 
have leased the U.C.’s prov. order, Jast week completed laying 
their mains, and are now in a position to supply the town with 
electricity. The charge is at the rate of 7d. per unit for the first 
hour, and 4d. per unit afterwards, with an alternative of 6d. per 
unit for any quantity. Prepayment meters of either 1d. or 1s. type 
can be installed, arranged to supply at 7d. per unit. For power and 
heating purposes the charge is éd. per unit for the first hour per 
day, and 14d. after, or a flat rate of 24d. The wiring of premises is 
undertaken, and may be paid for in cash, or payment over a period 
of years; a system of "free wiring" is also largely used. The 
company also hire out motors and arc lamps, radiators, cookers, &. 
The generating plant consiste of Bab boilers, Belliss engines 
and nes dynamos, while the storage battery contains some 
260 cells, 


Dublin.—The report of the Electric Lighting Com- 
mittee on the tests of the generating plant at the Pigeon House gene- 
rating station has been issued. It embodies Mr. Hammond's report 
dealing with the official tests conducted from February 27th to 
March 11th last. From this it appears that the— 

* 1, Principal points in which the generating plant complies with 
the specification— Capacity of engines, parallel running, absence of 
nuisance outside the worke, ability to run condensing and non- 
condensing, capability of working with superheated steam, cyclic 
variation, hand adjustment of governors, steady running, capacity 
of alternators, insulation resistances, temperature rise of alternators, 
self-regulation of alternators, excitation watts of Nos. [ ? J, capacity 
of exciter, temperature rise of exciter, freedom from sparking. - 

“2, Principal pointe ia which the generating plant does not 
comply with the specification—Range of governors, momentary 
variation of governors, excitation watts of No. 4, regulating 

resistances.” 

In spite of these excellent results, many points of detail are 
unsatisfactory—such as oil consumption, guides running hot, 
larger engines have considerable rock and hammering of dashpots 
is very marked, ithe wipers on the valve gear are unduly worn, 
engines are not free from knock; other points are undue wear in 
bearings, oil creeping, steam and water leakages. As a result of 
these defects Mr. Hammond was compelled to reject the engines, 
and so informed the Committee. 

The contract for the generating plant was held by the General 
Electric Co., with Messrs. Duncan, Stewart & Co., Glasgow, as sub- 
contractors for the engines. As a result of a conference between 
the Committee, Mr. Hammond, and the managing director of the 
G.E. Co., the latter has agreed to undertake the reconstruction of 
the defective engines, and, if necessary, to replace them entirely. 
They are further prepared to erect for the coming winter a new 
1,000 or 1,500-kw. set for use during the reconstruction of the 
present plant, the new plant to be taken over by the Corporation 
when required, but payment to be deferred for two years from the 
date of the engineer's certificate of completion. The price to be 
based on competitive rates to the satisfaction of the Corporation 
and the L G.B., and to be fixed before any work is done under the 
agreement, except urgent work. If the supply does not call for the 
additional plant, no charge is to be made for it. 

The Committee recommends the Council to agree to this offer, 
as the available capacity (2,000 kw.) of the works will probably be 

xceeded reat winter. 
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Dover.—The T.C. has applied to the L. G. B. for a loan 
of £11,260 for E.L. purposes. It is proposed to provide an 
additional 400-kw. Parsons turbo-alternator, and auxiliary plant. 
Arrangements have also been made for а loan of £150,000 for the 
purchase of the undertaking on May 6th. А 


Glasgow.—Draft specifications have been prepared and 
gubmitted to the Trustees of the Clyde Navigation for the electrical 
cranes for the outer basin of Clydebank Dock. 

The dispute between the Caledonian Railway Co. and the 
Corporation tram ways and electricity departments in regard to the 
question of the supply of water from the canal for Port Dundas and 
Pinkston stations for condensing purposes is practically settled. 

А B. of T. inquiry was to be held into the orders for electric 
lighting for Kilpatrick and Vale of Leven in Dumbartonbhire, 
and Shettleston and Bothwell in Lanarkshire. The orders are pro- 
moted by the Clyde Valley £lectric Power Co. | 


Gloucester.—The T.C. has fixed the price of energy for 


the tramways at 14d. per unit, and for lighting the tramway depöt 


at 2d. per unit. 


Hexham.— The application of Mr. James Hall, of 
Dilston, for the prov. order for the electric lighting of Hexham and 
district has been granted by the B. of T. 


Halifax.—It has been decided to lay a new feeder from 
the Electricity Works to Wards End, length 1,029 yder., at an 
estimated cost of £811 108. 


Heckmondwike.—At a special meeting of the E.L 
Committee, a recommendation to expend a further sum of £5,009 
on much needed extensions to the electrical undertaking, was 
referred back to the Committee. 


Leigh.—Mr. G. F, Metzger, who bas been called in to - 


give expert advice to the Corporation with regard to its electricity 
undertaking, recommends a complete change of existing conditions 
at а cost of £6,500, or, as an alternative, that new works should be 
erected on a different site. Mr. Metzger reports the undertaking to 
be in a very uneatisfactory condition; it appears to have been 
designed as if extensions would never be required." They are now 
urgently necessary. | 


Liverpool.—The annual report of the lighting depart- 
ment of Liverpool, preparcd by Mr. C. R. Bellamy, A. M. I. O. E., 
shows that Liverpool is now lighted by 17,720 public lamps, 
of which 13,918 are street lamps, including 13,279 incandescent 
gas, 185 10-ampere electric arc, and 454 flat flame gas. The 
total mileage of roads lighted at the end of December, 1909, 
was 4362 miles, of which 44 miles were lighted by electricity. 
The number of electric meters tested was 2,770, the testing fees 
of which amounted to £138 15s. 
also debited with £220 per annum for maintenance. 


. London.—WasbswonTH.—The B.C. has decided to ask 
the County of London Electric Supp!y Co. to reduce the charge for 
energy for lighting to a flat rate of 44d. per unit. 

FuLHAM.—The B.C. has agreed to take a lease of the engine room 
of the Granville Theatre and fit it up as a sub-station at an estimated 
cost of £950. 

BEBRMONDSEY.—The B.C. has sanctioned the expenditure of £1,115 
for further extensions. The Electricity Committee reported that 
at present а charge of £20 а year is made for each arc lamp, 
including incandescent fittings, and for incandescent lamps, £4 for 
two 16-ср.; £5 108. for three 16-с.р.; £6 10s. for four 16-0. p., 
inclusive of maintenance. These charges worked out at 2:49d. per 
unit, or deducting maintenance, 220d, whereas the actual cost to 
tbe undertaking was 3 2d. per unit. The Committee recommended 
that in future the charge for street lighting be Jd. per unit, 
exclusive of cost of maintenance. This was agreed to. 

BRETIIN AL GREEN.— The B.C. has resolve to supply electric 
light and to erect а dust destructor, in connection with the 
generating station, the total expenditure involved being about 
£200,000. | 


Macclesfield.—At a special meeting of the E. L. Com- 
mittee, held for the purpose of arriving at a decision in regard to 
au electrical scheme for the borough, an amendment that the Council 
should advertise for tenders to lease the prov. order was carried by 
7 votes to 5. 


Malton.—The U. D.C. has approved the plans of the elec- 
tricity station proposed to be erected by the Northern Counties 
Electricity Supply Co. 


Morecainbe.—The T.C. has entered into an agreement 
with the General Electric Co., Ltd., for the supply of motors for 
hiring-out purposes. 


Rettord.—At the meeting of the T.C. on March 25th, 
the town clerk reported that the B. of T. had intimated that they 
wonld not permit the E. L. order, which had expired, to be extended 
much longer. The Council decided to ask for further time, 
arrangements having been made with the Derbyshire and Notte. 
Electric Power Co, to bring & supply of electricity to the 
boundary of the borough, where the Council will take control and 
distribute if. 


Runcorn.— Negotiations are in progress between the 
Mersey Electrical Co. and the U.D.C. for the acquirement of the 
Runcorn electric lighting order, which expires next June. It is 
proposed to lay out electric tramways in connection with the 
scheme. 


The electrical department was 


Salford.—The scheme for extending the electricity 
undertaking includes estimated expenditure on cable works in 
certain streets, mains, and private service terminals, new motors, 
and a new workshop. Energy is to be supplied in the near 
future to fulfil a tender for aupplying light and power to the Man- 
chester Ship Canal Co. The existing borrowing powers of the 
Corporation (extending to £397,000) are not yet all exhausted, and 
the balance remaining (£36,000) will be available, in part, for the 
new requirements. The total capital expenditure of Salford 
electricity undertaking, as shown Ly the amounts cf loans previously 
sanctioned by the L.G.B. is £566,814. The Board’s inspector, at the 
inquiry held recently, expressed some dissatisfaction at not getting 
the figures in fuller detail, and the inspector said he must take it 
that the estimated requirement of £25,000 was a mere assumption. 
The LGB. requir?d to know everything connected with the 
scheme, and how the estimate was arrived at. The Corporation stated 


that the number of consumers could hardly be arrived at, but they 


would be able to supply up to 500. 


Salisbury.— The local E. L. company offered t4 supply 
energy for lighting the Workhouse at 4d. per unit, with £193 for 
installing 179 lamps. The offer, however, was refused by the 
Board of Guardians. 


Shawinigan Falls.—The Shawinigan Falls Water 
Power Co. has recently completed a power transmision line to 
Sorel. The energy is transmitted to Joliette, Quebec, at a pressure 
of 50,000 volta, and there transformed down to 12,500 voite, the line 
then crossing the St. Lawrence River. Aluminium cable has been 


. used throughont. А second line to Montreal, with а capacity of 


10,000 K. P., is to be erected.— Industrial Canada. 


Southampton.—The Electricity Committee has reduced 
the price of energy to the Tramways Committee to 24d. per unit in 
lieu of 23d. per unit; the charge for private ligbting was reduced 
to a flat rate of 41d. per unit to consumers on the 200-volt circuit. 


Spain.—Application has been made for a concession for 
the public and private electric lighting of the town of Botera. 


Todmorden.—The L.G.B. bas written sanctioning the 
borrowing of £20,000 for the purposes of electric lighting, and 
£6,000 for a refuse destructor. 


Torquay.—The Electrical Committee recommends. with 
regard to the proposed new electrical station, that the Council 
revert to the first site close to the refuee destructor instead of that 
in the Lymington Road. The cost would thus be reduced for the 
building to £8,471, as compared with £11,105. А third scheme was 
put forward combining the advantage of both, and to cost £9,(06, 
as against £11,105. Subsequently it was agreed to refer the whole 
subject back to enable the Committee to give its consideration to 
all three schemes, and present a detailed report. 


Wilmslow and Alderley.—The B. of T. has sanctioned 
the Wilmslow scheme of the Wilmslow and Alderley Edge Electric 
Lighting Co. The company propose to erect a new generating 
station and lay cables along the principal thoroughfares. The 
Urban Council proposed to introduce electric lighting in the first 
instance, but the ratepayers petitioned against it, and the scheme 
was abandoned. 


Wimbledon.—The U.D.C. has applied to the L.G.B. 


for a loan of £6,600 for the provision of E. L. mains, transformers, 
sub-stations, meters, &c. 


Wisbech.—A ratepayers’ meeting bas been held in 
opposition to the resolution recently passed by the T. C. to accept 
the terms of the National Electrical Construction Co. for ligbting 
the town. 


TRAMWAY AND RAILWAY NOTES. 


Ashton.—The Assessment Committee has reduced the 
assessment of the plant of the Soath Lancashire Tramways Co. from 
£500 to £494, and that of tho rails, poles and plant from £494 to 
4360. 


Belgium.— The Brussels Tramway Co. has now con- 
verted its lines almost entirely to the overhead trolley system, a 
few short sections being worked on the underground conduit method 
and by means of steam cars. During 1903 the receipts largely 
increased and the net protits exceeded £96,000, which sum has been 
mostly paid away as dividend on the various classes of shares. At 
present the company has an equipment of 849 motor-cars and 
trailers. In the case of the Antwerp tramwave, which have been 
iu course of transformation tothe overhead trolley system, the last 
horse traction line was discontinued in November of 1903, so that 
the scheme of conversion has been completed two years before the 
date stipulated in the concession. As it was impossible to finish 
the power station as promptly, the supply of energy has been 
furnished by the local electric lighting company, so as to obviate any 
delay. 'lhe net profits of the tramway company for 1903 amount 
to 435,700, which is to be divided among the different classes of 
shareholders. 


Berlin.—The report for 1903 of the Berlin Grand Tram- 
ways Co., which has a share capital of £4,289,250, and whose entire 
network is now worked by electric cars, shows net profits amount- 
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ing to £412,227 as compared with £367,776 in 1902 ; and а dividend 
has been declared at the rate of 8 per cent. as 7% per cent. 
in the previous year, Almost the whole length of 304 miles of 
track are operated on the overhead trolley system, only.1:86 mile 
being arranged on the underground conduit method in order to 
comply with the requirements of the Government and local autho- 
rities. The cost of maintaining this short length of conduit line 
was heavy, the outlay being no less than £4,128 during the year. 
The ratio of working expenses to gross receipts for the entire 
system amounted to 53:88 per cent. as compared with 55°41 per 
cent. in 1902. The report states that in order to secure economy in 
the consumption of current, a number of meters have been pur- 
chased and placed in the motor-care, and although the experiment 
bas not yet been completed, it promises to yield favourable resulte. 
During the working year a total of 13 persons were killed, 1,397 
wore slightly injured, and 184 severely injured. . 


Blackpool.—The double line-of tramways at Blackpool 
has been officially inspected, and is now cpen for traffic. The new 
line extends from the Central Pier to Alexandra Road, on the north 
gide of the Victoria Pier, South Shore, completing the double line 
throughout the length of the Promenade. - 


Cheltenham.—The Light Railway Commissioners, who 
held an inquiry lately in Cheltenham, have sanctioned the laying of 


single line in the narrow part of High Street between Bath Road 


and Cambray Place. Messrs. Dodd & Dodd, of Birmingham, 
prepared the various plans and gave evidence at the inquiry. 


Glasgow.—The running of the T.C. cars over the part 
of ше Paisley system, which has just been finished, has been delayed 
meantime. . 


Hyde and Stalybridge.— The erection of an electrical 
The central generating 
station on the boundary between Dukinfield and Stalybridge is 
nearly completed, and it is expected that the tramlines will be 
ready for traffic about в fortnight hence, as regards these two 
boroughs; between Stalybridge and Hyde, cars cannot be run 
before midsummer. 


Lancaster.— From statements made at the budget 
meeting of the T. O. on March 30th, it appears that the total loss on 
the electric trams up to March 31st is £4,977 14s. It is proposed 
to meet £2,101 9s. this year, and leave £2,876 to pay next year. 
Alderman Smith, the chairman of the Committee, explained that the 
Corporation had borrowed £51,000 for tramway system, but had 
only spent £29,000. The other routes had been delayed, and in 
consequence they had to meet the interest and redemption on the 
whole capita). This accounted for the deficit, which was equal to a 
rate of 22d. in the E, а proportion of the 6d. increase in the rates. 


L. C, C.—At last week's Council meeting Lord Welby said 
the estimate of receipts for the year from the Council's tramways 
was £578,500, and up to March 19th the Highways Committee 
reported that the receipts bad been £498,363. If they took 
£17,000 as a fair estimate for the remaining 12 days of the 
financial year, the receipts would amount to £515,363. That would 
be £63,137 below the estimated receipts. He promised to explain 
in his annual financial statement how it was proposed to make up 
the deficiency. 


Liverpool.—The Tramways Committee has recom- 
mended that the City Council sanction the borrowing of £75,000 for 
the purchase of land in Hatton Garden and the erection of tramway 
premises thereon. | 


Liverpool—Southport Electric Railway.—On April 
5th this electric railway was opened for passenger traffic. Being 
Easter Tuesday a large number of travellers passed between the two 
towns. The Grst electric train left Southport at 10.15 a.m., and the 
first from Liverpoól was at 11.30 a.m. The trains ran su^cessfully 
throughout the day. Steam trains are also being run, but they will 
be gradually reduced to vanishing point. 


London United Tramways Extensions.—The line 
connecting Hammersmith Broadway District Railway with the City 
vid Acton, Ealing, Hanwell, Southall, Hager, Hillingdon, and 
Uxbridge Town has now been constructed. On Monday evening a 
party of the company’s officials made an initial trip over the line for 
the purpose of testing the new works. The car started at eight 
o'clock from the Chiswick depót, reaching the old terminus at 
Southall shortly before nine, and Uxbridge terminus about 9.45, 
leaving on ite return journey at 10. With the completion of the 
depót and sub-station at Hayes within the next few weeke, the 
works will be ready for the official inspection of the Board of Trade, 
when the line will be opened for public traffic. 


Manchester and Salferd.—The amalgamation, ог 
“ federation " (to use а new term, in this connection) of Manchester 
and Salford, will, if carried out, have an important bearing on 
the electricity and tramway undertakings of the city and borcugh. 
It has been an open secret for some months past that а movement is 
on foot for the consolidation of the municipal intereste of what is 
really one great community. This is now taking a more concrete 
shape. Salford has, till now, been totally opposed to all idea of 
amalgamation, in the ordinary sense, but the advantages of а unifica- 
tion of interests are so obvious that a modified form of amalga- 


mation, under which the borough would not lose its identity, is 


being seriously considered. The Council is to be asked to appoint 
а committee who will inquire into the matter from the ratepayers 
point of view. It ів recognised that at present there is а coneider- 
able overlapping in administration which might be avoided. The 


tramway conveniences both of the city and borough would be 
improved under one system, and a similar advantage is looked for 
as regards electricity. In other directions also, more particularly 


in the matter of public improvements, and communications between 


one district and another, Salford would benefit largely by federation, 
whilst. retaining its municipal associations. The details of the 
scheme are understood to have been considered privately, bat they 
have not been allowed to transpire. 


Manchester.—Our correspondent writes :—“ Electric 
car fatalities are becoming unpleasantly frequent in Manchester and 
Salford. Several young children have been killed during the last 
week or two, through running under or being knocked down by the 
cars, Inthe case of a child fatally injured in Btretford Road, it 
was stated at the inquest that the: cradle of the life-gaard, instead 
of receiving the child, pushed it along for some yards, and then 
passed over it. The car had to be ‘jacked up’ before the child 
could be removed. The automatic life-guards now in use, though 
acknowledged to be the best that have been tried, are not, it would 
appear, always effective. A similar accident happened to a little 
girl in Salford.“ 

On Good Friday the new tramline from Cheetham Hill to the 
Middleton Road entrance to Heaton Park, the newest and most 
attractive of the public parks of Manchester, was used for the first 
time. The traffic from the city to Heaton Park during the summer 
season is very heavy. | 


Middlesbrough.—At an inquest held here into the 
death of a four-year old child who was knocked down by an electric 
car, the evidence given by a spectator was that the car was 
travelling at seven or eight miles an hour, tbat the car went off 
about 30 yards after the child was knocked down, the brake not 
appearing to act properly. Mr. Fritz Rogers, the tramway com- 
peor district manager, said that there was no reliable guard in the 
market. 


Northern Railway of Егапсе, — Тһе Northern Rail- 
way Co. of France sre at present installing а transformer sub- 
station at the Amiens Railway Station. The direct current supplied 
by the power house is to be transformed here into single-phase 
alternating current, and transmitted over a distance of 5 km. to 
Longueao, where it will be utilised for the lighting of the railway 
station. The Amiens sub-station will contain two 35-kw. Westing- 
house rotary converters, which will be supplied with direct current 
at 125 volts, and will give out single-phase current at 88 volte, 
50 periode. By means of a 30-kw. Westinghouse transformer, the 
alternating voltage will be raised to 3,500. This transformer is fitted 
with multiple contacts, by means of which the number of secondary 
coils can be varied, so that a constant pressure may be maintained 
at the consumption terminals. This will allow the primary voltage 
to vary 5 per cent. each way. At the Longueau Railway Station 
the pressure will be lowered to 115 volts by means of a 28-Kw. 
Westinghouse transformer. All the electrical plant is being supplied 
by the French Westinghonse Co. | 


Paisley.—The first and eastern section of the electric 
tramway system from Hawkhead to Paisley Cross was com- 


pleted on Monday last week, and the same evening a Glargow 
Corporation car traversed the line. 


Pemberton.—The U.D.C. has received sanction to 


borrow £16,155 for the construction of electric tramways. 


Safety Precautions on the Berlin Railway.—Among 


the latest safety precautions which have been introduced on the 


Berlin elevated and underground electric railway, may be men- 
tioned the installation in the driver's compartment of a short- 
circuiting switch, во that the current passing along the third rail may 
be earthed and the fuses blown at the power station, thus rendering 
the section dead. An alternative means of short-circuiting is 
afforded by a portable bar which is provided with insulating 
handles of some length, and which can be placed by the driver 
across the third and return rails. These devices are only intended 
for use in the tunnel sections of the railway if it should be neces- 
eary for passengers to alight from a train, and proceed to the next 
station, or to the escape shafts which are being formed between the 
stations. The tunnels are now lighted from two independent 
circuite at intervals of 52 ft., and fire extinguishers are located in 
them at distances of 325 ft. The hydrants and sandboxes at the 
stations have been doubled, and each station is directly connected 
with the fire brigade stations by means of an alarm wire. In 
addition to these arrangements, the carriages are equipped with 
portable sandboxes and with other fire extinguishing appliances 

utilizing water. | 


South-East Lancashire.—The Scuth Lancashire Tram- 
ways Co. are about to lay lines, connecting with the Farnworth 
Council’s tramway system, at the boundary of Farnworth and 
Little Hulton, along the Worsley and Bolton Roads, to Walkden, 
as far as the Ellesmere Monument. The lines will be carried from 
tbe latter point along the Manchester Road to Swintor, where the 
Balford car service now terminatee. 


South Harrow and Ealing Electric Railway.— 
From the Daily Tclegroph we gather that on Saturday this electric 
railway broke down for the fourth time, and steam locomotion 
was substituted.” 


vunderland.— On the 291һ ult., Major Druitt, L.G.B. 
inspector, held an inquiry at Sunderland as to the application of 
the Corporation for sanction to effect certain alterations in various 
routes. That particularly under consideration was the Roker 
gection, in regard to which it was proposed to construct a loop line 
to ease the traffic, which was very heavy in the summer season, 
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when many thousands flocked down to the seaside. At present the. 


system consists of a double line from the town to Roker Promenade, 
and about 2 mile along the coast. А very large proportion of the 
passengers go no further than the south end of the Promenade, and 
to meet this traffic a very large number of cars are run thus far and 
no further. This necessitates the use of cross-over points, and to 
some degree causes a delay, as the cars intended to go to the 
terminus cannot pass until the other cars are shunted on to the 
townward or up line. To obviate this, it was proposed to take a 
single line from the down line at Harbour View along Boker Park 
Road, through St. George's Terrace, and on to Roker Terrace, along 
which the main line now runs. The Worporation was represented 
by the town clerk, and Mr. Hans Hamilton, barrister, represented 
those who objected to the proposals. Mr. J. F. C. Snell, electrical 
engineer, explained the suggestions. He also stated, in answer to a 
question by counsél, that on holidays and trip days as many as 
80,000 people visited Eoker. Mr. Hamilton made alternative 
suggestions, all of which Mr. Bnell declared impracticable. Mr. 
Hamilton said the objection was that by taking the trams along the 
etreets specified the property would be deteriorated, and it would 
be most unfair, as many people had gone to these places to escape 
the noise of the trams. The estate agent of Bir Hedworth William- 
son said he had experienced difficulty in selling sites where it was 
thought the trams would run. Evidence was also given as to the 
effect on the buildings by the running of the tramways. After 
hearing various witnesses, Major Druitt said he would report to the 
Board. 


аа 
TELEGRAPH AND TELEPHONE NOTES. 


Congo Free State.—The telephone and telegraph have 
just been installed between Kalemte-Temte, Kassongo, Kahambane 
and Basaka. The systems are working well. 


Long-Distance Telephony in Europe.— The total sum 
expended in establishing and developing the German Imperial 
telephone service exceeded £12,600,000 at the end of March. 
Among the long-distance lines, the first place ís occupied by that 
connecting Berlin and Paris, which represents 735 miles. The 
second is between Berlin and Buda-Pesth, which is 607. miles long ; 
the third joins the German capital and Memel, and is 587 miles; 
and the fourth, which connecte Berlin with Basle, basa length of 
572 miles. In addition to these, there are various other German 
lines which exceed 310 miles, and that which is the most used lies 
between Berlin and Frankfort-on-the-Maine, this having au average 
of 485 conversations daily. A considerable extension of the night 
telephone service between Germany and France has just been 
made,and also between the former country and Switzerland. In 
the latter case, the connection between Berlin and Basle is formed 
by a twin conductor established vid Stuttgart, and as experiments 
have shown the possibility of communicating with other Swiss 
towns along the same line, the service has been extended to Zurich, 
Lucerne, Geneva, St. Gall, Berne, Rheinfelden, Winterthur, and 
other towns. A slight development of the service has also taken 
place with Belgium. i 


The Nordenham Cable Works.—The German Emperor, 
immediately before starting on his Mediterranean tour, paid a visit 
of inspection to the cable factory of the North Germau Marine Cable 
Works Co. at Nordenham, where the final section of the second 
German Atlantic cable was approaching completion. 


Protection of Telephone and Telegraph Wires.— 
The Prussian Minister of Pablic Works has issued а new regulation 
relating to the protection of telegraph and telephone wires from 
the working of secondary electric railways. It is provided that 
polica protection shall henceforth be enforced in so far as such in- 
stallations and the safety of the personnel might be endangered by 
the construction and operation of these light electric railways. As 
dargerous in this connection are to be regarded (1) the coming into 
contact with the conductors; (2) heating effects, electrolytic effects, 
and the effects upon life and health which may arise from the use 
of the earth asthe return; and (3) mechanical damage to telegraph 
or telephone wires during the establishment and working of ће 
railways. 


The Steljes Typewriting Telegraph in Italy.—Im- 

rtant demonstrations of the working of this instrument were 
carried out by Mr. 8. de Stefani for the Italian Government and 
railways aud others last week. The first exhibition took place in 
the presence of the Goverament and railway offi-iale at Milan, over 
the line from Milan to Home and back, 1,600 km. in length; the 
second demonstration was arranged over the Milan-Brescia tele- 
phone line, 200 km. long, and was witnessed by many eminent engi- 
neers. Both trials were entirely successful, the instruments acting 
as efficiently as if they had been directly connected. 


Wireless Telegraphy between - Heligoland and 
Hamburg.—The station which was established some time ago at 
Heligoland by the Navy Board is of German historical interest, from 
its association with the early experiments of Prof. Braun in the 
direction of telegraphy without wires. In this connection it is 
stated that, by the utilisation of the Telefunken system (Slaby- 
Arco & Braun), messages were simultaneously transmitted during 
thelatter end of March from the Heligoland station to the new 
steamer Cop Blauco, which was lying in Hamburg harbour, and to 
a Dutch station erected in a shipbuilding yard at Amsterdam. Tha 
longest distauce covered is about 186 miles, and the telegrams were 
transmitted with absolute distinctness and free from error, 


Telegraphic Interruptions and Repairs :— 
Castas, INTERRUPTED, 


Dominica-Martinique m ee oe oe 

St. Lucia-Martinique .. ee oe ee „„ М 

Trinidad -Demerara No. 1 ee eo өө ee Aug. $7, 1901 T e? 
Pinheiro 


REPAIRED 


Cayenne- oe oe ee өө өө ug. 18, 1909 .. oe 
New York-Ha ee m ee ee e April 18, 1908 oe ee 
Anjer-Kalian a ee ee e Aug. 2, 1902 ee 
Reissa-Issa (Yemen)-Camaran ee о ee es ee 
Tourane-Amoy .. eo А . Nov. 10, 1908 .. sò 
fa-Tangier . а " an. 18, 1904 

St. Jaoques-Haiphong .. "M Es We March 7, 1904 .. T 
Closed { М {-Vladivostock ee ee ` oe Feb, 15, 1904 ow ee 

Port Arthur-Chefu . es T . Feb. 18, 1904 é 

LANDLINES, 

Seoul-Masampo .. „ se Oe А . Feb. 18, 1904 .. р 
Seoul-Gensan ee [E 1 ee eo ә ee Feb. 18, 1904 oe ee 
Anju-Ping- Yang oe ee ee ee ee ee Feb. 25, 1904 oe eo 
Ninguta-Vladivostock .. ee ix 


March 2, 1904 .. 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Acton.—April 12th. The U. D. C. invites tenders for two 
200-xw. motor-generators, switchboard, cables, arc lamps, accu- 
mulators, and crane. See Official Notices March 25th. 


Barnes.—April 12th. Batteries, boosters and switch- 
gear for the electricity works. See “ Official Notices” March 25th. 


Barrow-in-Furness.—April 20tb. Condensing plant, 
electrically-driven pump, &c. See “Official Notices” April 1st. 


Belfast.—April 15th. Grease separators and feed 
heaters for the Electricity Department. See “ Official. Notices” 
to-day. d 


" Chili.—June 28th. Electric lighting of the city of 
Teig Arenas (Straits of Magellan). See this column for February 
19th. 


Cuba.—April 15th. Tenders are being invited until 
April 16th by the General Direction of Communications in 
Havana, for the establishment and working of a telephone exchange 
in the town Guantanamo.  Particulars may be obtained from, апа 
ан are to besent to, La Direccion General de Com municacionés, 

vans. 


Edinburgh. — April 23rd. Switchboard extension, 
piping. See Official Notices March 25th. 


Epsom.— April 18th. Feeder and distributor cables. 
Bee "Official Notices” to-day. 


Foot’s Cray.—The Council invites offers for the purchase 
or working of its prov. order. See Official Notices " March 25th. 


Gillingham.—April 11th. Engine and dynamo oil, 
and electric meters. See “ Official Notices” April 1st. 


8. W. Rallway.— April 26th. Four 200-Kw. and ten 
400-K w. motor-generators, four cooling towers, cranes, and coal and 
ash conveying plaut, for Park Royal generating station and various 
sab-stations. See Official Notices April 1st. | 
Grimsby.—April 18th. Electrical installation at the 
Alderman Dobson Schools. See Official Notices” April 1st. 
India.—April 18. The East Indian Railway Co. ів 


inviting tenders for electric plant for locomotive workshope, as 


per specification to be seen at the company’s offices in Nicholas 


Lane, London, E.C. 
Italy.—Tenders have just been invited by the Municipal 


Authorities of Torreimaggiore (province of Foggia) for the con- 
cession for the public ‘And private electric lighting of the town. 
Italy.—August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the town. 
Lancaster.—April 14th. Permanent way, overhead 
trolley and other tramway work. See “ Official Notices March 18th. 


May-Oatway Installations. — The May-Oatway Fire 
Appliances, Ltd., invites tenders for a number of installations of 
its system. See “ Offisial Notices to-day. ж 
 Melbourne.—May 13th. One 750-Kw. direct-current 
steam generator. See Official Notices " March 18th. 

Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See Official Notices" March 18th. > 

Partick.— April 12th. Опе 500-KW. steam dynamo, 
75-kw. balancer, and switchboard extensions. See Official 
Notices” April 1st. 

Rhyl.—April 18th. Carbons, meters, oils for the elec- 
tricity department. See ' Official Notices " April 1st. 

. Royton and Crompton.— April 30th. Permanent way. 
Bee “ Official Notices to-day. 
(Continued on page 593.) 
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THE NEW ELECTRICITY WORKS AND TRAMWAYS OF WEST HAM. 


Ox the 6th of this month the County Borough of West Ham 
celebrated the formal opening of a new electricity power 
station, which will rank amongst the largest municipal under- 
takiogs in this country. 

This borough, with a population of close upon 300,000 
inhabitanta, and embracing an area of 4,707 acres, was 
granted an electric lighting order in 1892, but nothing 
definite was done towards providing an electricity supply 
until November, 1896, when a loan of £50,000 was sanc- 
tioned by the Local Government Board for this purpose. 
The supply was commenced in December, 1898, and the 
demand increased so rapidly that it was considered advisable 
to immediately extend the plant. A further loau of £51,000 
was authorised, and extensions to the extent of 2,400 kw. were 
commenced forthwith. 

The Corporation was advised on all this work by the 
borough electrical engineer at that time, Mr. John J. 
Steinitz, who prepared and carried ont the original scheme 
and the extensions before-mentioned. Mr. Steinitz resigned 
in Jaly, 1899, to take up an appointment with the Electrical 
Power Distribution Co., and Mr. James K. Bock, at that 
time chief assistant, was appointed borough electrical engi- 
neer, and bas since then advised the Corporation on all 
electrical work in connection with the lighting and tramway 
undertakings. 

The Corporation in 1898 and 1900 obtained Parlia- 
mentary powers. to enable it to purchase the North 
Metropolitan Tramway Co.'s lines within the borough, and 
also to reconstruct and electrically equip these lines and to 
construct and equip an additional 74 miles of route. 

The introduction of electric traction, and the rapid growth 
in the .demand for electricity for lighting purposes, 
necessitated considerable additions to the generating plant. 
The existing buildings being fully occupied, it was decided, 
in the first instance, to erect a new generating station 
adjoining the original works. On further consideration, and 
in view. of. tlie fact that this would necessitate the purchase 
of certain cottage property and the diversion of а road, and 


James K. Bock, A. M. I. E. E., BOROUGH ELEOTBICAL ENGINEER. 


Aectrical engineer, Mr. James K. Bock, and the boreugh 
engineer, Mr. John G. Morley, decided to erect a new 


GENRBAL. View ОР ExcrxE Room, FROM SwITCHBOABD GALLERY. і. 


as the supply of water for condensing purposes was uncertain 
on this site, the Council, acting on the advice of the borough 


generating station on the site of the old sewage pum ping station 
at Canning Town, and to transfer the plant from the Abbey 
i F 
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Mills works thereto. This step was taken for reasons of 
economy in the initial outlay, and the future working of the 
plant, which were fully explained to and exhaustively inquired 
into by the Lighting and Tramways Committee at that date. 
Mr. Bock was instructed to prepare the necessary plans and 
specifications for the new installation, and Mr. Morley to 
proceed with the plans and specification for the buildings 
required. 

The system of supply already in use for lighting was 
single-phase alternating, with a periodicity of 50 cycles per 
second, and in preparing the new scheme, Mr. Bock gave special 
consideration to the advisability, or otherwise, of adopting a 
two or three-phase system of distribution for lighting and 
traction; but owing to the extent to which the Corporation 
was already committed to the single-phase system, the 
advantages of the former systems did not appear sufficient to 
justify the very heavy additional expenditure which would 
have been entailed in the conversion. It was consequently 
decided to retain the single-phase system for lighting pur- 
poses, and to install a direct-current supply for traction 
purposes. 

The new power station is situated on the banks of the 
River Lea, on the site of the old sewage pumping station, the 
new buildings being erected on a space formerly occupied by 
settling tanks, the remainder of which are now used as cool- 
ing ponds for condensing purposes. 

The distance from the old station to the new is about 
1} miles, and consequently the work of changing over was 
attended with many difficulties. The work was facilitated 
by the fact that, although some trouble was at first experi- 
enced in synchronising the two stations, they now work per- 
fectly in parallel—the interchange of current being scarcely 
perceptible. 

The whole of the machinery has been built and installed, 
and the arrangement of the same carried out to the speci- 
fication and designs and under the personal supervision of 


FERBANTI-BRUCE PEEBLES 500-kw. TRACTION GENERATING SET. 


the borough electrical 
А.М I. E. E. 


engineer, Mr. James K. Bock, 


ENGINE Коом. 


The arrangement of the machinery in the engine room has 
been very carefully thought out, great attention having been 
given to the minutest details. The engines are arranged in 
two lines, one on either side of the engine room, with the con- 


densers and air pumps in a capacious open trench in the centre 
and below the floor level. The switchboard gallery is erected 
at one end of the room at about 15 ft, above the floor level, 
with an office for the assistant-in-charge opening off one end, 
and an opening at the opposite end from which an iron 
stairway gives access to a raised platform running along the 


EXTERIOR OF WORKS. . 


end of the boiler house. The assistant-in-charge conse- 
quently has the whole system .under easy supervision. 
Underneath the switchboard gallery and on the engine 
floor level is a space reserved for four Ferranti rectifiers and 
the traction negative and differential boosters. Beneath this 
space in the basement 
are placed four centri- 
fugal pumps which sup- 
ply the circulating water 
to the condensers. 

A Carrick: & Ritchie 
travelling crane, driven 
by an electric motor, 
and capable of lifting 
and carrying 30 tons, 
spans the engine room, 
Space has been left to 
erect three additional 
generators of 2,000 H.P. 
or more each, as re- 
quired, 

The generators at 
present installed consist 
of two 300-KW. engines 
and alternators running 
at 250 r.p.m.; two 
600-KW. at 225 r.p.m. ; 
two 1,200 Kw. at 250 
r.p.m.; and three 500- 
KW. continuous current 
traction generators at 
175 r. p. m. 

The engines have all 
been manufactured by 
Messrs. Ferranti, Ltd., 
Hollinwood, and are 
cross- compound, ver- 
tical, condensing, fitted 
with this firm's well- 
known patent valve 
gear and grid valves. 
The alternators are of 
Ferranti's single-phase copper type, generating current at 
2,000 volts, 50 cycles per second. 

The direct-current tramway generators have been manu- 
factured by Messrs. D. Bruce Peebles & Co., Leith, and are 
compound wound multipolar, generating current at 500—550 
volts pressure, and designed to run from no-load to full- 
load without altering the position of the brushes and without 
sparking. 
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CONDENSING ARRANGEMENTS. 


The condensing plant has all been supplied and manu- 
factored by Messrs. W. H. Allen, Son & Co., of Bedford. 
The air and circulating pumps for the new plant are elec- 
trically driven by means of direct-current 500-volt motors. 


_Сохрвивіка PLANT. 


No gear is used, the motor armatures being connected direct 
to the pump shafts. The plaut consiste of :— 

Four surface condensers, of 4,000 вд. ft. cooling surface, 
each fitted with Edwards type three-throw air pumps with 
auxiliary force pump. 

Four 15-in. electrically-driven centrifugal circulating 
pumps. | 

Two surface con. 
densers, of 2,000 вд. 
ft. cooling surface, 
fitted with combined air 
and circulating pumps, 
driven direct by com- 
pound steam engines, 

The air pumps on the 
large condenser. are 
driven direct by 15-H. p. 
shunt - wound 500-volt 
direct-current motors. 
These pumps discharge 
into a cast-iron tank 
fitted to each condenser, 
from which an auxiliary 
force pump, driven off 
the air pump crank- 
shaft, discharges . the 
greasy water toa Harris- 
Anderson purifier situ- 
ated outside the engine 
room. This purifier 
separates the oil from 
the water, after which 
the pure water runs 
direct into the boiler 
feed tank. The purifier 
is capable of dealing 
with from 1,000. to 
1,600 gallons of water 
per hour, and is entirely 
self -regulating. : The 
principle of this plant 
consists in treating the 
greasy water with certain 
definite quantities of car- 
bonate of soda and sulphate of alumina, When thus treated 
the oil and the precipitate formed separate out into flake-like 
particles, which are easily arrested by the filtering medium used 


—namely, wood wool. The only attention necessary is that 
required to reverse the flow of water through the filter once 
or twice daily, in order to remove the accumulation of 
greasy sludge from the filtering medium, and to re-charge 
the chemical tanks. The cost of treating the water is about 
d. per 1,000 gallons, and the results are extremely satis- 
factory, there being absolutely no perceptible trace of oil in 
the water after treatment. 

The circulating water is taken from the cooling ponds 
before mentioned. A pipe, 3 ft. in diameter, is laid from 
the channel into which all the ponds drain, to a suction tank 
outside the end wall of the engine room. Four 15-in. 
centrifugal pumpe, direct coupled to 15-B. H.P. motors, take 
the water from this tank, each pump having an inde- 
pendent suction pipe. "These pumps are all below the level 
of the water in the suction tank, so that there is no difficulty 
in flooding them. The centrifugal pumps discharge into 
two 20-in. mains, each of which supplies two of the large 
condensers. The steam pumps have independent suction 

ipes. 

E The circulating water after passing through the con- 
densers is discharged through two 20-in. pipes over a weir, 
at Ше end of the cooling ponds opposite the channel from 
which the water is drawn. These tanks form ideal cooling 
ponds, being divided into а series of basins, Each con- 
secutive basin in a series is connected to the adjoin- 
ing one by a hole at the bottom of the division, so that the 
cooler water from each flows into the next tank. The 
tanks can be filled at high tide from the River Lea, and 
o is also a supply available to them from an artesian 
well, | | 


BoILER HOUSE. 


The whole boiler house equipment, with the exception of 
the fans and engines, has been supplied and erected by 
Messrs. Babcock & Wilcox, to the designs and specification 
of Mr. Bock, the fans and engines being supplied by 
Messrs W. H. Allen, Son & Co., of Bedford. 

The boiler house is designed to contain 22 boilers, 17 of 
which are at present installed, the boilers being arranged in 
two rows with a roomy firing floor in the centre, coal 


FERRANTI 1, 200-Kw. STEAM ALTERNATOR, 


bunkers overhead, and an ash tunnel underground. The 
installation is divided into four self-contained units, each 
unit consisting of а Green economiser, with 480 tubes and 
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scrapers driven by a 3-H. p. direct current motor, 60-in. Sirocco 
fan driven by a 60-н.Р. compound Allen engine, battery of 
boilers, and flues, pumps, &c. Two chimneys have been 
erected, one for each side of the boiler house. There 
chimneys are 125 ft. high x 9 ft. 6 in., and 7 ft. 6 in. 
internal diameter, respectively, and are constructed of 
steel, gelf-supported, and lined with fire-brick throughout. 
Induced or natural draught can be used as required. 


The boilers are of the Babcock & Wilcox water-tube type. 


with a heating surface of 4,896 sq. ft. and a grate area of 
76 вд. ft. each. They contain 420 

tubes, 4 in. internal diameter each, and 

are fitted with this firm's superheater, 

fixed under the steam drums, which 

will raise the temperature of the steam 
100? F. Steam is generated at 150 

Ibs. pressure; 18 of the boilers are 

hand-fired, and the remaining four are 

fitted with cbain-grate stokers. А 

purifier is fitted to each boiler as an 

additional safeguard, to arrest any par- 

ticles of solid matter or oil which 

might chance to escape the softening 

aud purifying plant. 

The ashes from the fire-bars drop 
into a sloping fire-brick lined chamber, 
from which they are discharged into 
trucks in the ash tunnel underneath 
the firing floor. The ash tunnel is 
open at either end, and the ashes may 
be picked up by the Temperley coal 
transporter and delivered into carts or 
barges as required. 

Overhead bunkers are provided 
capable of holding 1,600 tons of coal, 
from which coal is discharged into the - 
chain grate hoppers, or on to the floor, as e by 


means of travelling, weighing and swivelling shoots. The 


coal used is Welsh washed peas ou the hand fires, and 


washed nute on the chain grates. Coal is delivered into the 
bunkers direct from barges by means оѓ: а Temperley trans- 


INTERIOR OF BoiLkER Нооѕе: Влвсоск & WiLcox BOILERS. 


porter driven by a 50-KH. F. D. C. motor, che whole operation of 
lifting, weighing, travelling, and tipping being performed 
by tlie crane driver in the motor bouse. 

The boiler feed pumps consist of two Hall compound 


— » grt m . УТ: ^ 
"| У A ETT “Жез м uo түр * 


tandem pumps, and two Weir single pumps, each capable of 
delivering 60,000 Ibs. of water per hour, and four Weir single 


pumps capable of delivering 30,000 Ibs. of water per hour 


each. "The pumps are all fixed in a space in the centre of one 
side of the boiler house, round the feed tank. The feed 
water is discharged through а Green economiser to the 
boilers. The exhaust steata from the feed pumps and fan 
engines discharges threugh two copper heating coils, 


composed of 4 in. copper tube 90 ft. long, in the feed 
tank. 


mL 22x25) WOT 


HaRRIS-AN DERSOR WATER PURIFIER. 


твам, Exmavsr AND DRAIN ENN 


In designing the e of piping Mr. Bock has 
taken very great pains to ensure as economical working as 
can possibly be obtained, consistent with reliability. The 
whole of the pipework down to the 
minutest details was designed and set 
out before any contracts were placed. 
These drawings are very complete, as 
will be seen from the reproduction ab 
the end of this article. 

The steam piping is arranged on 
the bye-pass system, each engine being 
coupled direct to a pair «f boilers. 
To prevent any possibility of а rush 
of water finding its way to the engine 
cylinders, the pipes are arranged to 
drop the whole way from the boilers to 
a separator fixed in the basement 8 ft. 
below each engine, from which a steam 
pipe rises vertically to the engine stop 
valve, A main header of.14 in. in- 


of the boiler house, and each steam 
pipe has & branch into the header, so 
that if desired the boilers can all feed 
into this common main. This system 
gives great flexibility and security, with 
a minimum of piping.  Cast-steel 
pockets are fitted to the header under- 
neath each branch supply pipe. These 
pockete are fitted with gauge glasses 
and shut-off cocks, and are connected 
through Geipel steam traps with bye- 
pass pipes to a main 4 in. drain,’ 
running parallel to and immediately 
beneath the main header. The main 
header is divided in the middle by means 
of four 9-in. expansion bends. 

A main 24-in. exhaust pipe is fitted : 
in the condenser pit and runs the whole length of the 
engine room, each end being connected to an atmospheric 
discharge pipe, 70 ft. high, fitted with Blake & Коко. 
automatic relief valves. 


ternal diameter runs the whole length: 


n — 
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TEMPERLEY TRANSPORTER. 


The drain piping 
is very compre- 
hensive, and con- 
sists of three main 
4-in. engine room 
drains, and one 4-in. 
drain above referred 
to in Ње boiler 
house. The boiler 
house drain and one 
engine room drain, 
to which the 
Beparators are con- 
nected through 
Geipel steam traps 
(both of which con- 
vey pure water), 
return this direct 
to the feed tank. 
The remaining 
drains connected 
through steam traps 
to the н.р. and L. P. 
cylinders respec- 
tively, which con- 
vey greasy water, 
discharge into a 
tank which receives 
the air pump dis- 
charge from the 
steam condensers, from which the water is delivered to 
the purifier by means of а small centrifugal motor-driven 
pump. Every drop of water is, therefore, returned to the 
feed tank. The feed water piping is arranged in four ring 
mains, one to each section of the boiler honse. 

À softening plant to deal with 8,000 gallons of water per 
hour, on the Archbutt-Deeley process, has been installed by 
Messrs. Mather & Platt, Ltd., of Salford. 


SWITCHGEAR, 


The lighting switchboard has been installed by Messrs. 
Ferranti, Ltd., and is of their well-known high-pressure 
cellular type, with three bus bars. There are 9 300- 
ampere alternator panels, these being used two in parallel for 
the 1,200-x w. alternators, and 17 150-ampere circnit panels. 
The old board from Abbey Mills is being transferred to the 
new station, and will be built up with the new board. 

The traction board, with the boosters, has been supplied by 
Messrs. The British Thomson-Houston Co., Ltd., Rugby, 
and is built of slate slabs enamelled and polished in front. 
The board is fitted with a spare positive bus-bar, and all the 
switches are arranged to throw over to either bus-bar, "There 
are four 1,000-ampere generator panels fitted with maximum 
and reverse current circuit breakers, integrating wattmeters, 
and the necessary switches and instruments; eight feeder panele, 
В. of T., main, battery, negative and station circuit panels. 


EcoNoMiskB, STREAM PiPES, &0. 


А differential booster manufactured by the Lancashire 
Dynamo & Motor Co. is provided, to be used in the battery 
circuit; also a 12-kw. negative booster to be used for 
boosting on one of the longest negative returns. 

Ап auxfiary board to supply the station moters and 
lighting, made by Messrs. Geipel & Lange, has been fitted 
and is fed from the station circuit panel. 

A battery having an output of 200 amperes at 500 volte 
for four hours has been supplied by the Tador Accumulator 
Co. This battery will be used for a great variety of pur- 
poses. [ts principal function will be to ensure the supply 
to the station motors, and the street and station lighting, 
which are supplied from the switchboard in such a way that 
any failure or fluctuation in current supply to the main board 
will not affect these circuits. 


DISTRIBUTION, 


The system of supply for lighting is high-pressure single- 
phase at 50 cycles per second, with 100 and 200-volt low- 
pressure distributing networks. All high- pressure cables 
are concentric paper-insulated, lead-covered, drawn into 
Albion 3-in. earthenware conduits fitted with Stanford jointe. 

Sub-stations are chiefly used, which are divided into two 
sections, one oon- 
taining the trans- 
formers and the 
other the switch- 
gear, with an iron 
door between. Fer- 
ranti switchgear 
is fitted, and only 
concentric cables are 
used in making 
connections, The 
chambers are as safe 
as it is possible to 
make sub-stations, 
and, together with 
the transformer 
tanks aud switch- 
boxes, are main- 
tained in excellent 
condition. No dis- 
connecting boxesare 
used in any of the 
high-pressure 
cables, nor are these 
broken anywhere 
excepting in trans- 
forming chambers, 
The original mains 
were broken every 
quarter of a mile 
by plug switch dis- 
connecting boxes, 
but it. was, found 
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hat the only breakdowns that ever occurred in the mains 
were caused by the very boxes which were installed with 
the object of localising such faults. Mr. Bock had all 
the old boxes removed and the cables jointed through three 
years ago, and no trouble has been experienced since. 

There are at present 100 rectified arc lamps, 45 parallel 
enclosed, and 15 series enclosed Jamps. The tramway 
routes will all be lighted by direct current series open-type 
lamps, arranged 6 to 11 in series, and supplied by mains 
direct from the switchboard, the rails being used for the 
returns The rectified lamps were supplied by the Brockie- 
Pell Co., and all enclosed and direct-current lamps by the 
British Thomson-Houston Co. 


ELECTRICAL EQUIPMENT OF 
TRAMWAYS. 


The whole of. the electrical equipment of the tramway 
system, comprising the overhead equipment, the tramcars, 
the feeder cables and the generating plant, has been carried 
out to the design and specification of Mr. James K. Bock, 
all the cable work being carried out by the Electricity 
Department’s staff. In this work Mr. Bock has been ably 
assisted by Mr. Bullock, chief assistant and mains super- 
intendent, and Mr. Withycombe, superintendent of over- 
head equipment. 

Six main positive feeders supply pillars which are situated 
on the routes in various central positions, from which sub- 
feeders are taken to supply the trolley wires through section 
pillars, situated at distances of not more than } mile apart. 

The equipment of the main feeder pillars consists of main 
bus-bar supplied by feeder cable through single-pole quick- 
break switch, I.T.E. circuit-breaker and single-pole switch 
on each sub-feeder, Garton lightning arrester, telephone and 
pilot-wire plug contacts. The section pillars are fitted with 
bus-bar, switch fuses on cable to each trolley wire, single- 
pole switches on each incoming feeder, lightning arrester, 
and telephone and plug contacts. 

Two negative pillars are fixed, one at Canning Town 


Main SWITCHBOARD: B.T.H. Traction SWITCHGEAR. 


Station, at the point of the rails nearest to the works, 7 e., 
860 yards distant, and the other at Church Street, a central 
point, 4,280 yards distant. The negative bus-bar at the works 
is not *earthed," the earth connections being made at the 
negative pillars. The negative feeders are connected to the 
rails at Canning Town by 12 No. 0000 S.W.G. copper bonds, 
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and at Church Street by eight No. 0000 S. W. G. copper bonds, 
and also at both places through recording ammeters to the 
water mains. | 

The sizes of the positive feeder cables are, 75, 6, 4, and 
2; the negatives, 75, and the line sub-feeders 2 and 15 
вд. in. section. 

All the cable is single, lead-covered, paper-insulated, 


Matn SWITCHBOARD: FERRANTI LIGHTING SWITCHGEAR. 


manufactured by the British Insulated & Helsby Cables, 
Ltd., and has been drawn into 3-in. Albion earthenware . 
conduits with Stanford joints. The mains for lighting and 
tramways have been 
laid simultaneously, but 
theconduits and pulling- 
in boxes have in each 
case been kept distinct, 
as will be seen by the 
illustration on p. 591. 

The contractors for 
„пе overhead equipment 
are Messrs. Macartney, 
McElroy & Со. of 
Westminster. Very 
heavy trolley wire has 
been used, że., No. 
0000 S.W.G., and the 
fittings are proportion- 
ately heavy; notwith- 
standing the difficulties 
consequent on the erec- 
tion of this wire, the 
contractors have made 
a very neat and satis- 
factory job of the work. 

The trolley wire is 
anchored on either side 
of each section insu- 
lator and splicing ear, 
on the “© vertical plane 
system," and Mr. Bock 
has adopted this system 
on curves by anchor- 
ing the bracket arm 
to the pull-off pole, 
and the trolley wire 
to the bracket. 

Side-pole construction has; been used throughout, except 
at curves, crossings, and» roads necessitating a bracket arm 
of over 20 ft. ‘The poles are in three sizes, A, B, and C, 
A poles being used on the straight, B on curves, and C at 
pull-offs and anchors; the respective weights being, 1,000,: 
1,300, and 1,600 lbs. The total length is 31 ft., made up 
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of three sections shrunk together. They are sunk 6 ft. in 
the ground and rest on slabs of York stone, the space 
around the pole being filled in with corcrete to a thickness 


LAYING CasLEtDucrs ғов LiaHTING4AND TRACTION. 


of 9 in. Each alternate pole is arranged to carry an arc 
lamp, the bottom scroll in this case being composed of gas 
tubing to take the wires. The length of the bracket arms 


TRANSFORMER CHAMBER AT THE Town HALL. 


varies from 6 ft. to 22 ft. Flexible bow-string suspension 
witn double insulators has been adopted throughout; 
24-in. straight and 30 and 33-in. curved ears are used, all 
of which are soldered. , 7 14 S.W.G. stranded galvanised 
steel guard wires are used, and every alternate pole, every 
pole carrying feeder wires, and every fourteenth ordinary 
pole, are bonded to the rails. Section insulators of the 
"air-gap" type are fitted at intervals of not more than 
half a mile apart, and the trolley wire is fed at these 
points, 

A complete system of telephones has been installed on the 
General Electric Co.’s system, each feeder and section pillar 
being provided with a small door in the upper panel, which, 
when open exposes a plug contact, to utilise which a portable 
telephone set is provided on each car. Pilot wires are run 
to the end of each route from the generating station, which 
register the drop of pressure between these points and the 
station. 

A contract for 50 cars was given to Messrs. Witting, 
Eborall & Co., Ltd., the sub-contractors being as follows :— 
Car bodies, Messrs, G. F. Milnes & Co.; trucks, the Brush 
Electrical Engineering Co. ; controllers, &c., the British 
Thomson-Houston Co. The cars have a seating capacity of 
56, 34 outside, and 22 inside. 

The cars are finished plainly, but at the same time in the 


best manner, no cushions or curtains being used. The seats 
are of three-ply birch veneer, perforated, and the roof of 
bird'a-eye maple. The staircases are of Messre. Milnes’ 
well-known ordinary type with overhead canopy, giving the 
advantages without the disadvantages of the reversed stair- 
case. The seats on the canopy have been arranged in rather 
a novel manner around the end of the deck, providing a 
roomy landing for passengers and also an additional seat. 

This arrangement was made to the designs of Mr. Bock. 
Each car is fitted with two 25-н.р. Witting series motors, 
specified to have a drawbar pull of 1,200 lbs. at the peri hery 
of a 30-in. wheel at a speed of 8 miles per hour for a ‘period 
of 1 hour, with a maximum temperature rise of 75° C. 

Tidswell lifeguards, hand dnd rheostatic brakes, Black- 
well swivelling trolley, and British Thomson-Houston series- 
parallel ‘controllers are fitted, and also Garton lightning 
arresters and automatic switches: 

The track has been laid by Mr. Fred Osman, of South- 
ampton, to the specification of. Mr. J. Edward Waller, the 
work being superintended for Mr. Osman by Mr. William H. 
Davis Mr. H. E. Blain—formerly of the Liverpool Cor- 
poration—is tramways manager, to which position he was 
appointed in July, 1903. 

The chairman of the Lighting and Tramways Committee 
is Mr. Alderman Ivey, formerly connected with the British 
Electric Traction Co. The borough electrical engineer, Mr. 
James K. Bock, has accepted an appointment in Buenos 
Ayres for Messrs. Livesay, Son & Henderson; and Mr. W. J. 
Bullock, at present chief assistant and mains ‘superintendent, 
who has ably assisted Mr. Bock in this work, has been 
Append as his successor. 


ViEW OF OvERHEAD EQUIPMENT. 


All the photographs here reproduced were supplied by 
Messrs. W. E. Wright & Sons, of Forest Gate, E., except 
two by Mr. F. W. Clark, also of Forest Gate. ! 


` election). 


new, Mr. Bock!!” 
right merrily, much to the Alderman’s bewilderment. 
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THE OPENING CEREMONY. 


The formal opening of the new station took place on 
Wednesday afternoon, April 6th. The ceremonials of 
opening the building, starting the engines, switching on the 
current to the lighting and tramway mains, and presenting 
souvenirs to the Mayor and Mayoress, were performed, and 


the company then proceeded to а marquee to listen toa 


great deal of talking, which was, for the most part, of the 
usual West Ham order. The platform farniture was nearly 
all in position, but Alderman Ivey, who presided, called out 
to the large assembly, *Has anyone scen Mr. Bock ?" aud 
a voice from a fellow member of the Committee replied that 
he was last seen in the automatic stoker!” The retiring 
chief shortly arrived, together with his successor, Mr. 
Bullock, but to the calls, Send for Mr. Morley, the borough 
engineer!" the only answer was an echo. We overheard in 
the tea-room subsequently that Mr. Morley believed in 
working ratber than talking. Alderman Ivey called upon 
the Mayor to declare the building open, which his Worship 
did in & few well-chosen words, in the course of which he 
us a tribute to the officials, singling out for especial praise, 
. Bock, to whose departure from West Ham on Friday 
(to-day) he could not refer without pangs of regret. | 
Alderman Ivey followed with a speech which would have 
entertained our readers, His remarks were largely devoted 
to the work of the engineers and contractors. The name of 
Ferranti, Ltd., had been the cause of many warm debates in 
the West Ham borough, but, after years of experience, they 
could not complain of the treatment meted out to them by 
that firm, or of the results attending the working of the 
engines, He turned to the early history of the Ferranti 
engine, deseribing it as а new type of engine—“ the high- 
pressure alternating system.” He spoke in the following 
endearing terms of Mr. Bock :—“ Good-bye, Mr. Bock! 
Good luck, Mr. Bock! (оте back a beller man than you are 
At which the audience laughed 
Of 
course, Mr. Ivey had to explain it away by saying that 
the older a man was the better he was (then West Ham 
ratepayers ought to vote solid for older men at the next 
Things did not always work smoothly, with 48 
different Councillors holding 48 different opinions (good 
luck, Mr. Bock!) In “scrapping” the old station at 
Abbey Mills and putting down this new works, they were 
going to effect great economies. An electricity works should 
be run on business lines or it would fail; there ought to be 


no loss to the ratepayers; they had invested nearly. 


£700,000 in tramways and electric lighting; it was the 
advice of an engineer which meant either failure or success— 
all these and many more remarks came from the lips of 
of Alderman Ivey. | | 

Of the speech of Alderman Athey, moving thanks to the 
Mayor and Mayoress, perhaps we had better be silent. 
When this person had ended his contribution to the 
programme, the chairman remembered that he had forgotten 
tbe speeches of the contractors and the engineer. 

Mr. Bock took some pride in the fact that he was no 
Bpeaker—only ат engineer; his speech was to be found 
inside the station." In regard to the principal contractors, 
Messrs, Ferranti, West Ham was one of the first boroughs 
to adopt their new type of engine. There was a little 
trouble with the first engines, but he could not praise Messrs. 
Ferranti highly enough for the magnanimous way in which 
they had dealt with the Council. Their first contract was 
for four engines and dynamos costing a considerable sum of 
money, and those engines were ranning, and supplying the 
light for four years, but they did not meet with the makers’ 
approval, and they took them back and gave the Council the 
fall value which had been paid for them. Any remarks 
made against l'erranti's plant were without foundation. They 
had. put in seven of their new engines, which had 
been running for the last four months, and the makers 
had never touched. them, yet they were running and 
doing good work. Inregard to the financial side of the 
business, for the first year or two they could not expect to 
make a profit, for they had heavy capital charges to meet, 
and had to find the load for the plant. For at least two years 
they must make a loss, they were bound to do so; but after 
that they would get even and go on smoothly, and the profits 
would be proportionately large, judging by the respective 


sizes of the original and the new installations. He could not 
forbear а reference to the cold water that had been thrown 
on the scheme, and also, at one point in his speech, said that 
things had not always worked quite happily under the West 
Ham Corporation, but he supposed that remark applied also 
to every kind of employment. . 

Mr. Ferranti followed with a few plainly-spoken truths, 


rubbing it in that West Ham councillors didn't know what 


they were going in for when they plunged into electric 
lighting; they were trading, and must do the work on a 
large scale if they were to succeed. They now seemed to 
have realised the necessities of the case, and had got such an 
undertaking as was capable of becoming a considerable 
financial success. Mr. Ferranti referred to his “happy 
experience" of being connected with the West Ham 
electricity undertaking since ite beginning. The borough 
engineer was again “shouted” for, but was still a-missing. 
+ CONTRACTS OPEN. 
(Continued from page 584.) | 
St. Pancras. — April 12th. Two 1,000-xw. turbo- 


dynamos, switchboards, &c. See Official Notices” April lat. 


Spain.—April 12th. Tenders are being invited until the 
12th inst. by the Spanish Post and Telegraph Authorities in Madrid 
for the supply of 50 tons of galvanised irofi telegraph wire, 4 mm. 
diameter. Tenders are to be sent to La Direccion General de 


Correos y Telegrafos, 10, Carretas, Madrid. 


Spain.—April 14th. The Municipal Authorities of 
Colmenar de Oreja are inviting tenders until the 14th inst. for the 
concession for the electric lighting of the town during a period of 
10 years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Colmenar de Oreja 
(Madrid province). 


Tynemouth,—April 22nd. Meters, indicators, and 
motor biring for the Corporation. See two " Official: Notices " 
March 25th. | 


Westminster.— April 18th. High and low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
See Official Notices March 18th. | gs E 


Woeolwich.—April 14th. Electric crane. See Official 
Notices " April 1st. | 


OLOSED. ¢ 


Bermondsey.—The B.C. has accepted the following 
tenders for annual supplies :— 
Are lamp carbons, Birmingham Carbon Works, £8 12s. per 1,000 pairs. 
Meter boards, Johnson & Phillips, £15 per 100. 
Meters, Chamberlain & Hookham. 


Demand indicators and cut-outs, Reason Manufacturing Co. 
India-rubber cable and jointing inaterial, British Insulated & Helsby Cables. 


Lead-covered cables, Johnson & Phillips. 


Gloucester.—The Т.С. bas accepted the following 
tenders :— | „ 
British Electric Equipment Co., Ltd., arc lamp pillars, £8 198. 6d. each. 
Gilbert Aro Lamp Co., Ltd., 128 are lamps, £1,395 128. 6d. . 
. Callender's Cable & Construction Co., Ltd., excavating and refilling new 


trenches for cables, 28. 8d. per yard run. | 
Electrical Power Storage Co., Ltd., maintenance of new battery for 10 years 


at #90 a year. | 
Йез». . @. Slatter & Co., electrical equipment for thc Cross sub-station, £72. 


Gravesend.—The Т.С. bas accepted the tender of 


Graham, Morton & Co. for the supply of a coal elevator at the E.L. 


works at £99 10s, and that of Zimmer & Co. for coal conveying 
plant at £178 10s. 


London.—The following tenders have been received by 
the London County Council for the supply and erection of a 30-ton 
electric jib crane for use at the wharf in connection with the 


Greenwich power station : — 


Ransomes & Rapier (accepted) £3,105 
Jessop & Appleby Bros. x 3,11 
J. Booth & Bros ae 8,334 
Cowans, Sheldon & Co. $a 25 А . 3,102 
G. Russell & Со. .. ne > We .. 4,048 


The contractors are to be allowed to sublet the motors and con- 
trollers to the Electric Construction Co. 


Swindon.—The T.C. has accepted the tender of Messrs. 
Edwards, Bags & Rye, of Swindon, for the supply of electrical 
fittings for the ensuing year. 
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Keighley.—The Tramways and Electricity Joint Com- 
mittee has accepted the following tenders for electric tramways :— 


P. & W. MacLellan, Ltd., Glasgow, for rails, £4,971. . 
Pur ud Steel Foundry Co., Ltd., near Sheffield, for points and crossings, 

„179. / 

Blackwell & Co., London, for overhead equipment, £2,960. 

British Thomson-Houston Co,, Ltd., Rugby, for cats, £4,119. 

W. T. Glover & Co., Ltd., Manchester, for cables, £1,690. 

Johnson & Phillips, Old Charlton, Kent, for switchboard, £378. 
. Fred. Waterhouse, Oakworth, for cat shed, £650. 

Marple & Gillott, Sheffield, for purchase of old rails at 50s. per ton. 

Knott & Barker, Ltd., Grimsby, for 700, (OO creosoted wood blocks, £9,248. 


Pumpherston Oil Works.—Me:srs. Bruce Peebles and 
Co., Ltd., of Edinburgh, bave received the contract for the com- 
plete installation of three-phase machinery at these works, embody - 
ing two 750-K w. alternators coupled direct to Willans engines, and 
upwards of 60 motors cf varying capacity. 


Poplar.—The Electricity Committee has received the 


following tenders for supplying motor-generatore, two 250-K W. 
sets and contingencies :— 
The Electrical Co. £7,392 0 
British Thomson- Houston Со, .. * 8,23 0 
British Westinghouse Co. .. us vi 8,3415 0 
Dick, Kerr & Co. "E ia Й 8,533 0 
Mather & Platt, Ltd. .. Уз 8,740 0 
Bruce Peebles & Co., Ltd. "n E: m .. 9.000 10 
Do. (alternative, Bragstad and h 
La Cour's motor-generators) (recommended) 7,815 10 
General Electric Co., Ltd. ..  .. ee ЫЗ 9.000 0 
Johnson & Phillips я 9,205 0 


Electrical Co., as the plant offered would be made in Germany. 
For switchboards and gear tbe following tenders were received :— 


Johnson & Phillips (no details of construction given) £2,970 0 
Cowans, Ltd., Manchester (recommended) .. 8,078 10 


Kelvin & James White sa .. 98,297 12 
Ferranti, Ltd. .. T ds .. 3,600 0 
Siemens Bros. & Co. .. М M o ОА .. 8,670 0 
Electric Construction Со. .. КЎ s 1.537 0 
British Thonison- Houston Co. 4.930 0 


Stepney.— The B. C. has received the following tenders 


for the supply and erection of a steam turbo - generator: 


Name. Maker of dynumos. Maker of turbine. Price. 

Willans & Robinson * Biemens Willans £7,198 
Bruce Peebles & Co. Pecbles Willans 7,198 
Do. Do. Parsons 1,978 

Brush Electrical Co. Г iu Btush Brush 7.847 
C. A. Parsons & Co. (accepted) Parsons Parsons 7,124 
: Do. Siemens Do. 7,918 


For the supply and erection of four boilers and accessories :— 
Babcock & Wilcox, Ltd. (accepted) £9,875. 


Ntourbridge.—The U.D.C. on 30th ult. accepted the 


following tenders:— 
Engine and dynamos, Belliss engine and Bruce Peebles dynamo £1,457 
Boiler, Babcock & Wilcox .. ‘ s à ks 550 


Battery, Electrical Power Storage Co. ? 


; 1,100 
Crane, Rodgers & Kaye 85 


FORTHCOMING EVENTS. 


Friday, April 8th.—At 7.80 p. ug Institution of Electrical Engineers (Man- 
chester), ‘* Direet- Current Controllers,“ by Mr. Н. N. Dutton. 
Saturday, April 90. At 7.80 p.m. West Hartlepool Scientific Society. Annual 
meeting. Ы 
At2p.m. North of England Institute of Mining and Mechanical Engi- 
neers. Discussion on " The Electrical Driving of Winding Gears," 
by Mr. F. Hird, and to be read. Electrical Winding in Germany.“ 
by Mr. W. C. Mountain. 


Tucsday, April 12th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester). Annual general meeting. 


At & p. m. Institution of Electrical Engireers (Glasgow). Corporation 
Telephones,” by Mr. A. R. Bennett. 


Wednesday, April 13th.—Aé 6.80 p.m. London Electrical Contractors’ Asso- 
ciation. Dinner at Hclborn Restaurant. 


At2.80 p.m. Institution of Civil Engineers (Students). Visit to the 
Great Northern, Piccadilly and Brompton Railway works. 


April Iich. — At б p.m. Royal Institution. Prof. 
“ Dissociation.” (Lecture I.) 


At 9 pm. Institution of Electrical Engineers. 


Thursday, Dewar on 


“ Direct-Reading 
Measuring Instruments for Switchboard Use," by K. Edgcumbe and 
F. Punga, further discussion ; ** Eddy Currents and Eddy Current 
Losses in Cable Sheathe," by Mr. M. B. Field. 


NOTES. 


London County Council.—At a meeting of the London 
County Council on March 2th, the Parliamentary Committee 
presented a report relating to the North and South Woolwich Rail- 
way Bill which the Council opposed before a Committee of the 
House of Commors, and which was eventually withdrawn by the 
promoters owing to the insertion of clauses suggested by the County 
Council. 

Mr. R. M. Beachcroft asked what modifications had been suggested 
ty the Committee which had caused London to lose the advantages 
cf the proposed subway railway. In reply, Mr. Shepheard stated 


> 


- 


that the Committee contemplated the construction of & Council 
railway under the Thames. The promoters of the Bill asked fora 
monopoly, but the Council objected, on the ground that it had as 
much right to go under the river as the company, and that it had 
already paid £37,000 compensation in connection with the establish- 
ment of the Woolwich Ferry, and that the passing of the Bill in 
the form submitted by the company would have compelled the 
Council to pay for the company’s rights on the elaboration of the 
County Council scheme. | 

The Council resolved to seal a petition for presentation, if 
necessary, in order to secure amendments in the Electric Lighting 
(London) Bill, 1904, of а similar character to those sought to be 
obtained in the Bill of the same character when introduced а year 
ago. The amendments desired are in the direction of affording 
probation in the matter of price and supply of energy and fittings 
to existing consumers in areas to be transferred under the Bill. It 
is also proposed that the Board of Trade, before making or post- 
poning avy transfer under the Act, should consider representations 
made by the County Council and by а Borough Council concerned 
апа by апу other body or person appearing to the Board to be 
interested. The amendments were refused by the Board of Trade in 
1903, and will not be entertained in the present Bill. It was also 
decided to seal petitions to be presented in the House of Lords in 
order to secure further amendments in the Baker Street and 
Waterloo Railway Bill and in the Charing Cross and Hampstead 
Railway Bill. 

The Highways Committee reported that the Greenwich Borough 
Council had not seen its way to agree to contribute one-third of the 
cost of tbe street widenings, in so far as the Greenwich district is 
concerned, contemplated in connection with the reconstruction as a 
double line, of the existing tramways from London Street, Green- 
wich, to Rushey Green. On the recommendation of the Committee, 
the Council resolved not to proceed with the application to Parlia- 
ment in so far as it affects the Greenwich portion of the tramways 
in question. 

The chief officer of tramways had reported to the Highways Com- 
mittee on the question of certain requirements which could not 
easily be foreseen when the reconstruction of the tramways was 
originally projected. It was neoessary to expend £370 on the 
provision of additional plough hatches, £1,200 for plough-drying 
apparatus, £300 for pits at termini for adjustiog and cleaning 
ploughe, £400 for new circuit-breskers, £150 for improve- 
ments to plough-carriers and conductor teer, and £80 for fixing 
haud-gear on car-traversers. It was decided to sanction this 
expenditure, the bulk of which is necessary to provide for the 
working of the lines during wet weather, when the conditions are 
exceptional. 

The Council decided to sanction an estimate of £7,000, and 
authorited the Highways Committee to expend that sum in the 
provision of a temporary power station at Bankside for the working 
of further portions of the tramwaye, about З miles in length, in the 
districts of Southwark and Bermondsey. It was also resolved to 
enter into an agreement with the City of London Electric Lighting 
Co. for the supply of energy at 2d. per unit, the temporary station 
to be erected on land belonging to that company at Bankside. The 
Committee were authorised to obtain tendeis from a few selected 
firms for the supply of the necessary plant and electrical equip- 
ment. 


Car Works for Sale.—The car building works of G. F. 
Milnes & Co., Ltd. (in liquidation), at Hadley, are to be offered for 
sale by auction as а going concern, early in May, by Messre. 
Wheatley Kirk, Price & Co. A preliminary announcement is given 
among our advertisements to-day. 


Yorkshire College, Leeds.— In the twenty-ninth annual 
report of this well-known institution special note is made of the 
changes in the constitution of the Victoria University, and the 
probable establishment of a University in Yorkshire, in which the 
Yorksbire College will be merged. Efforts are being made to 
inerease the capital and income of the college, in readiness for the 
impending change. The Clothworkers’ Co. has cffered to 
transfer to the University, when formed, tte buildings and equip- 
ment which constitute the Clothworkers’ Departments, and which 
have cost £70,000; the company will a'so grant a sum cf £4,000 per 
annum tothe University. A similar subsidy bas been voted by the 
Leeds City Council, and other contributions have been promised. 


Football.—4A football match between the Reading Cor- 
poration Tramways’ employés and the London United men was 
played on Wednesday last week on the Amateur Sports’ Club 
Ground at Reading. The takings were in aid of the funds of the 
Reading Corporation Tramways Athletic Club. There was a large 
attendance of spectators; the Deputy-Mayor and several members 
of the Corporation were present. The match ended in a win for the 
Reading Tramways by three goals to two. 

Sabsequently the two teams, with a number of their supporters, 
sat down to a substantial tea at the Abbey Café, through the kind- 
ness of Mr. Councillor A. H. Bull, who presided, supported by Mr. 
Walter Binns (general manager cf the tramways), Mr. A. а. 
Shearer (assistant tramways engineer), and others. 


McMillan Memorial Fund.—We are informed by the 
Institution of Electrical Engineers that the committee of the 
Electrical Engineers’ Ball unanimously decided, with the concurrence 
of those iuterested, to ask the Committee of Management of the 
Benevolent Fund of the Institution to ieceive a cheque for 
£50 12s. 11d., the balance remaining in their hands after paying all 
expenses connected with the ball; this amount to be applied by the 
Benevolent Fund Management to the McMillan Memorial Fund. 
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Electric Shock Fatalities.—At Stratford on 30th ult. 
an inquest was held into the death of George Crates, aged 22, a 
switchboard attendant at the Charing Cross and Citv Electric Licht 
Co.'s generating station at Pudding Mill Lane. Stratford. Mr. 
Peter Grain represented the companv; and Messrs Ham and 
Younger were present on behalf of the Board of Trade. Crates had 
been employed by the Charing Cross and City Co. for about six 
monthe, and was regarded as a capable servant. He had been 
employed in large stations at Bristol and at Chelmsford. The Times 
report shows that on the 28th ult. he went to work as usual at about 
6.30 a. m., and at about 11 o'clock arrangements were made to shut 
down" a particular section in order tbat some repsirs might be 
done. All the sub-stations reported that they had removed their 
loads, the speed of the engines was brought down, and tbe volt- 
meter at the generating station stood at sero. Signals were then 
given that “all was clear," and Crates proceeded to remove the 
fuses from the switchboard, which were according to all indications 
"dead." Crates removed six out of nine fuses safely, and was 
apparently in the act of removing the seventh fuse when there was 
a report and a flash and he fell on bis tack with the fuse in bis 
hand. The fuse was not damaged except that its glass was broken 
by the fall. Efforts were at once made by Crates's colleagues to 
restore respiration, but he died before the arrival of the medical 
man who had been sent for. Dr. В. Alexander said that Crates was 
scorched on the face and his hair was singed. Не bad died from an 
electric shock. Mr. Walter Н. Kingston, the engineer in charge of 
the generating station, in reply to Mr. Ram, said that the current 
was shut down in order that а cable might be cut off. After this 
was done he (witness) would bave bad no hesitation himself in 
touching the fu:es with his bare bands, and Crates with his 
experience probably bad a similar confidence. Special tongs with 
insulated handles were provided, and there were india-rubber mata. 
There were regulations as to the tongs, which it was provided should 
be used to remove the fuses whether they were “alive” or “dead.” 
No one would think of touching the fuses when they were “alive”; 
the tongs were provided for them when “dead” as an extra pre- 
caution, but it was known that when the switchboards were cleaned 
before the works started each morning the fuses were removed by 
hand. Everything that could be done to render the fuses ‘ dead” 
had been done; there was no possibility of connection with the 
other stations, or between the generator and the cable. The 
occurrence was inexplicable; it could only be suggested that it 
arose from a static charge. In that case, had the man used the 
special tongs he would not have received a shock. Asked to explain 
how it was that Crates bad removed six fuses successfully and 
received the shock with the seventh fuse, witness said that possibly 
Crates caught hold of the first six by the glass centre, but with the 
seventh touched the metal. If there had been a current on, distinct 
from the static charge, Crates could not have touched even the 
glase. The jury returned a verdict of Accidental deatb,” and 
expressed their opinion that the company sbould see to it that all 
their rules for the safety of their workmen should be strictly 
enforced. 

It is to be hoped that this sad occurrence will not be allowed to 
remain “inexplicable.” We are candidly sceptical as to the 
possibility of death being inflicted by a static charge, and we are 
astonished that such a suggestion should have been seriously put 
forward. It would be a reasonable and proper precaution in such a 
case not only to make the bus-bars '' dead," but to connect them 
with earth before proceeding to handle the spparatus. 

On March 270b, Thomas Price, a mechanic at Tirydail Colliery, 
was called to examine the electric pump; in trying to locate an 
electric leakage his bands came into contact with a live wire, and 
he was instantly electrocuted. 


Labour Clauses and Foreign Competition. A 
Puzzled Free-Trader” writes to the Times as follows, under the 
heading Unfair German Competition " :— | | 

It appeared recently from the Glasgow papers that the Glasgow 
Corporation, in accepting the tender of a German firm for about 
£10,000 of electrical apparatus, decided that the ‘fair wages’ 
clause, required by the standing orders of the Corporation to be 
inserted in every municipal contract, would be met by the German 
firm undertaking to pay their workmen in Germany, while employed 
on thia particular contract, the standard rate of wages required by 
the clause. 

" As I understand the matter, these ‘fair wages’ or ‘fair con- 
tracts’ clauses are now almost invariably inserted in all corporation 
contracts, their object being to ensure that the contractors pay all 
their workmen the rates of wages recognised as standard by joint 
agreement between the trade unions and the employers’ associa- 
tions of this country. 

“ It would seem, therefore, to be a serious additional obstacle in 
the way of British manufacturera for an important Corporation like 


Glasgow to hold that it sufficiently meets the ‘fair wages clause if 


a German firm, although it is well known that the usual standard 
German rates of wages are lower than obtain in England, undertake 
to pay those of their workmen who are engaged on the particular 
contract and merely for the period while they are so engaged the 
rates recognised as standard in the district in which the contract 
is given. Indeed, the result of such a decision seems to be во con- 
trary to what is the undoubted intention of the clause as to make 
the insertion of it in municipal contracts of no avail for the objects 
intended. 

“Т am one who has hitherto been a believer in free trade, but I 
confess that this, which is to me a novel aspect of the dangers of 
foreign competition, makes me think seriously of the necessity for 
some measures of protection. While I am unwilling to suggest any 
restrictions on individuals or firms having perfect freedom to buy 
in the cheapest market, there does seem to me good ground for the 
insertion in municipal contracts which are to be paid for,out of 
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public money contributed partially by the rates paid by labouring 
men, of &clause to ensure. the work being done by British work- 
men. : 

“ It is at least not an unfair thing to ask in the interests of Pritish 
manufacturers, who bave continnously to meet the requirements of 
the trade unions in the matter of paying standard rates of wages 
and observing hours ef labour, that municipal corporations should 
not allow the 'fair wages' clause to b» evaded in the manner above 


mentioned.“ 


Obituary.—It ie with deep regret that we have to record 
the death of Mr. J. Stae ta Forbes, whose main connection with elec- 
trical affairs consisted of his chairmanship of the National Tele- 
phone Co. and the Edison & Swan United Electric Light Co., both 
of which cffices he vacated only a year or two ago. Mr. Forbes 
carried his years—he was 81 at the time of his decease—remarkably 
well, and wbenever he met his shareholders was youthful in spirit and 
in the happiest of moods. His striking figure, ready wit, banter, and 


-good-humoured sarcasm, and his ability forsoothing irateshareholders, 


or talking them down, made him invaluable as a chairman of companies 
which were sailing through troubled waters, and he was able to 
command unusually large fees without the least difficulty. The 
services rendered by him to the National Telephone Co, in the 
negotiations with the Post Office, are said to have been of the 
utmost importance to that company. His connection with the 
Ediswan Co. was less satisfactory, and probably few harder 
things have been said about him at a city meeting than were 
expreseed by shareholders of that company at a memorable meeting 
а few years аро, when it was found that things were in a parlous 
condition and it was announced that Mr. Forbes bad left the board. 
He was often able to turn up a bright side where everyone else 
failed, and it was his ability in this direction which prevented his 
ever being at a loss, whether as a railway, telephone or electric 
light cbairman. 


Personal.—The Tramways Committee of Burnley T.C. 
bas increased the salary of Mr. Mozley, tramways manager, from 
£350 to £100 per annum. 

On Wednesday Lord Kelvin was elected Chancellor of Glasgow 
University in place of the late Lord Stair. We tender our sincere 
congratolations to his lordship upon the conferment of this latest 
addition to his list of honours. 


The South African Association for the Advance- 
ment of Selence.—The second annual meeting of the South 
African Association for the Advancement of Science, the counter- 
part of the British Association ín this sub-continent, was opened 
at Johannesburg on Monday last, when Sir Charles Metcalfe 
delivered the inaugur:] address. Lord Milner occupied the chair. 
The Times correspondent says that the proceedings, which indlude 
the reading of 56 papers, were to last forone week. Sir Charles 
Metcalfe’s address was regarded as an able résumé of the most 
recent progress made in the scientific knowledge of the world. 


Leeture.—A paper on “Electric Light and Fire 
Rieks” was read before the Aberdeen Mechanical Society on the 
25th ult., by Mr. J. Erskine Marr, consulting engineer. 


Concert, — The last Bohemian Concert of “ Тһе 
Electricals ” for the present session is to be held to-night, April Stb, 
in the Banqueting Hall of the Frascati Restaurant, W. The chair 
will be taken at 7.45 p.m. 


The German Society of Electro-Chemists.—The 
annual meet iog of the Deutsche Bunsen Gesellschaft is to be held 
this year at Bonn, on the three days May 12th to 14th; and the 
following provisional list of papers bas been published by the Com- 
mittee charged with the arrangements for this 1904 meeting of the 
Society :— 

Prof. Arrhenius, Stockholm, The Chemical Mass Action of Toxines.“ 

Prof. Roozeboom, Amsterdam, ** The Application of the Phase Rule to thc 
Mixtures of Irc n and Carbon.” 

Prof. Bredig, Heidelberg. The Catalysis of Cyancgen Compounds.“ 

Prof. Dreser, Elberfeld, The Determic ation of the Freezing Point and Соп. 
ductivity of Urine.” 

Prof. Elbs, Giessen, Electro-Chemical Reductions.” 

Dr. H. Goldschmidt, Essen, Ihe Ruthenberg Electrical Concentraticn and 
Reduction Process for Iron Ores.” 

Prof. Heyn, Charlottenburg, The Hardening of Steel from the Physical 
Chemist's Stand point.“ 

Dr. Lob, Bonn, Pyrogenic Reaction and Dissociation Phenomena." 

Prof. Mathesius, Charlottenburg. І ће Production, Constitution, and Utilita- 
tion of the Slags, produced in Metallurgical Operations." 

Dr. Wolt-Müiler, Mülhausen, 1he Passive State of tbe Metals.“ 

Prof. Ostwald, Leipzig, subject not yet settled, 

Dr. Sackur, Berlin,“ 1 he Lead-Tin Alloys.” 

Dr. Schroeder, Bonn, The Helation of Kryoscopie to Medical Science.“ 

Prof. Tammann, Göttingen, Glass Formation and Devitrification.” 

Further papers are expected, and as Bonn is one of the most 
charming and attractive of German university towns, a successful 
gathering, in point of numbers and interest is to be looked for. 


Sydney University School of Eugineering.—Fron 
the Australian Mining Standard we learn that Mr. P. N. Russell, 
who, in 1896, endowed the schcol of engineering at the Sydney 
University with the handsome sum of £50,C00, has now, through 
Sir W. P. Manning, intimated his willingness to provide another 
£50,000, the income of which is to be devoted towards maintaining 
free scholarships in engineering at the University, and towards 
extending the teaching of electrical engineering. “Tke echolat- 
ships are to be open to apprentices at the various engineering works 
in the State of New Socth Wales and to those who qualify at the 
technical colleges. The money may be made available at once, the 
only condition being that the State Government shall undertake to 
provide within three years £25,000 fcr the cost of the buildings 
necessary to accommodate the increasing number of scholars who 
desire to study engineering.” ` 


— * 
— о. df 


n——— л л | 


596 THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,876, Арап, 8, 1904. - 


The Rating of the London United Tramways.— 
On Wednesday the appeals of the London United Tramways Co. 
against the assessment of their lines by the Brentford Assessment 
Committee was concluded. The case was thought to be important 
as bearing upon the rateability of the electric tram systems of the 
country, but there was really very little of interest in it, though— 
it is said the costs will amount to over £10,000. About а dozen 
applications for adjournment were made by counsel representing 
the parties before it was commenced, and five whole days had been 
occupied by Bir Ralph Littler, C.B., K. C., and a large number of 
Middlesex magistrates in bearing it. 

The case for the company was that it must be assessed per car 
mile run, and tbat the company was entitled to keep a banking 
account of £10,000. If the working expenses were putat 416 pence 
per mile, ара 1,096,386 miles were run in a year, with various other 
figures, the cost would be £104,742. The electric cars would cost 
1:06 penoe per car mile to keep in repair. The company put the 
assessment at £13,659, the Assessment Committee fixed it at 
£18,540. 

А long list of witnesses deposed to the figures, among them Mr. 
R. Hammond, M.I.E.E., who said the cables might be expected to 
last 32 years, the overhead equipment 23, and the cars 14 years. 
He was of opinion that the figures were favourable to the overseers. 
The Chiswick generating station was more than was needed for 
present purposes. 

The Committee's witnesses, one of whom, Mr. Cook, said he took 
the expenses at ‘897 per car mile from the company's accounts. He 
only allowed half the directors’ fees, as their services were not con- 
fined to this line. The real point of difference was that the com- 
pany deducted statutable expenses, £43,904, and he £34,025. 

Major Cardew said he thought the life of the high pressure 20 
years, and the low pressure ones at 30, and their value at the end of 
that time about £4,000. The company put the cost of the overhead 
при at about double what it should be. He thought £12,000 
a mile enough for it. ; 

The Court fixed the net assessment at £11,225, thus finding for 
the company with costa. ` 


Cost of Generating Electrical Energy.—A paper on 
this subject, which was read by Mr. Е. J. Fox, before the Cleveland 
Institution of Engineers in February last, contained some interest- 
ing data relating to the detailed costs of generation in public and 
private works. The following tables show in brief the results 
obtained respectively by the seven towns with the lowest working 
costs during 1902, and a number of large private undertakings :— 


PUBLIC GENENATING STATIONS. 


бы | i Costs per unit in pence. 
Unita sold per | ү à Oil 
Town. sold per | an. per factor waste | | Re- Works 
v due 1 0 , 
p SITUU installed Coal. water & | vages: pairs.| costs. 
| е " | stores. 
| | | d. - cde | d, d. d. 
Bradford .. | 9,124,228: 1,180 9093, -26 056 ' 083 "18 "08 
Leeds 4,418,650 508 12:31, 28 08 17 14 ба 
5t. Helens | 1,237,965 920 1781, 206 8 17 19 655 
Edinburgh 7.760, 307 742 14.755 44 эм *09 | 38 "HS 
Bolton 8,802,503 1,028 |1857',' 35 “06 15 10 66 
Bootle 1,619,129, 1,906 | 28-44%, 41 *08 15 11 70 
Liverpool 3, 188,088 eie 87 06 | 15 13 11 
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PRIVATE GENERATING STATIONS, 


Units | | | Costs per unit in pence. 
per sexu Is HN ы 
year Units | сов] ; | Qa ш | E T 
per er per 2. 8 g хи 
KW. in- week. unit. Coal. E 3 © & 8 8 
stalled. =S SE S 28 
! | Oa | 
i d | d d. d. d 
Watson, Linwood .. 5,00 | 64,000 825 | 138 011 011 '018 185 
Do. si 5,100 57,000 3 153 012 021 021 2207 
Do. .. 5,400 44,100. 4 171 016 »027 »027 242 
Do. vá 5,400 0, 880 3:1 131 | 014 0238 028 1091 
Dorman, Long & Co., 1908 5,037 151, 122 2-8 %%% des ee Lp 
Do. 1902 5,050 | 60,400 3-04 | -179 | „019 -095 0 319 
Kynoch, day load .. 1210 | 18,400 55 190 015 005 "043  '848 
Do. day and night . 1,490 | 22,400 7:0 243 | 65 OT 015 418 
City & S. L. Railway . 2,17 | 132.195 416 | 307 037 -004 »088 446 
| uM MM M 
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Plant for Sale.— The Greenock Corporation is inviting 
offers for a Belliss-Silvertown engine and dynamo, of which par- 
ticulars are given in our advertisements. 


Appointments Vacant.— Electrical engineer for Bray 
о) (£240); chief assistant engineer for Preston tramways 
(£200). | | 


The Paris Metropolitan Railway.— It is expected that 
the Courcelles—Ménilmontant extension, which will connect 
Monceau with Ménilmontant, vid the Saint Lazare railway station, 
the Opéra, the Bourse, the Place de la République and Pére 
Lachaise, will be opened to traffic in July. This will increase the 
length of the railway from 16 miles to nearly 20 miles. The ratio 
of working expenses to gross receipts amounted to 41 23 per cent. 
in 1900, 47 16 per cent. in 1901, 41:48 per cent. in 1902, and 42 64 
per cent. in 1903, while for January and February of the present 
year the figure has been reduced to 39°70 per cent. The capital 
of the company was increased to £3,000,000 last year, and it will 
henceforth be able to issue bonds so as to provide funds for pro- 
ceeding with the lines projected &o as to form the second network. 


THE CENTRAL STATION ENGINEER. 


Tne Barking U.D.C. has granted honorariums of £25 each:to Mr. 
А. Н. ВєЕлввоок, engineer, and Mr. К. J. J. Swan, assistant engi- 
neer, in respect of extra services rendered in connection with the 
electric tramways. 

Ilford U.D.C. has granted the following increases of salary :— 
Mr. A, Н. SHaw, electrical engineer, from £400 to £450 per 
annum; Mr. G. R. Spurs, tramway manager, from £250 to £300 
per annum, rising by £50 а year to £400. | | | 

Bedford T.C. bas increased the salary of Mr. PRI Ss, electrica 
engineer, by £50 в year, and that of the deputy electrical engineer! 
by £26 per annum. ; 


Wimbledon U.D.O. has increased the salary of Mr. Н. Томілн- 


вох LEB, electrical engineer, from £300 to £40) per annum. 


The Greenock electricity works staff held their first annual supper 
and dance on March 25th, Mr. J. A. ROBERTSON, the chief electrical 
engineer, presiding. Between 70 and 80 ladies and gentleman were 

resent. The toast The Electricity Committee was proposed 
Mr. Coxm MACCULLOCH, and Treasurer N. M. Brown responded. 
He ebowed the progress that had been made since tbe works were 
opened, the annual income now reaching £13,000 and the output 14 
million unite. Mr. Wanp gave the toast The Works Staff,” and the 
chairman responded. In the course of his remarks he said that 
Greenock was second to none in regard to reliability of supply, and 
it was only second to two others in Sootland in the matter of 
economical working. After further toasts the company adjourned 
to the saloon to dance. 


The Corporation of Bridlington has appointed Mr. A. J. Вкокктт 
of the York Electricity Works, to act as clerk of works for the 
electric lighting scheme, 

Mr. E. B. Lance bas been presented with a smoker's cabinet by 
the engineers in the generating department upon the occasion of his 
leaving the Brompton and Kensington Electric Light Co. in order 
to join his brother, Mr. Willoughby Lance, in an engineering 
contractors business in Llandudno, N. Wales. The presentation 
was made by Mr. LAxGLEY, the resident engineer. Mr. Lance held 
the position of senior engineer-in-charge, having been with the 
company some 24 years. 

The salary of Mr. R. PRIESTLEY, assistant electrical engineer at 
Halifax, hag been advanced from £200 to £210 as from April 1st 
and to £220 as from April lst, 1905. Also the salary of Mr. P. 
FowLER bas been advanced from 508. to 558. per week. 


In reply to advertisements for the appointment of assistant 
engineer, 71 applications were received by the Leek U.D.C. Mesars. 
Е. WiLLiAMs, of Maidstone, G. E. Parr, of Warrington, and A. J. 
LEIGH, of Rochdale, were selected to meet the committee. 


NEW COMPANIES REGISTERED. 


British Textile Design and Electric Card Cutting Co., Ltd. 
(80,19€).—' This company was registered on March 29th, with a Capital of 
£10,000 іп £1 shares (7,0007 per cent. preference), to acquire the rights for the 
Patent Automatic Electric Jacquard Card Cutting Machine, jointly owned by 
O. Zerkowitz and Zerkowitz Inventions, Ltd., to adopt &n agreement with the 
said О. Zerkowitz, and to carry on the business of designers and card cutters, 
manufacturers of or dealers in the said card cutting machine, &0. The first 
subscribers (each with one preference share) are:—G. Clay, 165, Parkside Road 
Bradford, machine maker; E. Wood, Thorncroft House, Wibscy, Bradford, 
cloth merchant; H. Walbank, 22, Cheapside Chambers, Bradford, textile 
designer; P. Parkin, 1, Town Hall Square, Bradford, textile designer; G. E 
Gott, Osborne Chambers, Bradford, incorporated &ccountant; J. Atkinson. 
Ryan Street, Bradford, machine maker; and H. Cottam, Cecil Avenue. Brad- 
ford, builder. Minimum cash subscription, 2,250 shares. The number of 
directors is not to be less than three nor more than seven. The first are G. 
Clay, E. Wood, Н. Walbank, and P. Parkin; qualification, 100 shares: 
remuneration as fixed by the company. Registered оћсе, 23, Cheapside 
Chambers, Bradford. 


Britannia Electric Carriage Syndicate, Ltd. (80 495). —Tbis 
company was registered on March 29th, with a capital of £12,000 in £1 shares 
to adopt an agreement between L. Garcin and A. Renault of the one part, and 
F. G. Holland of the other part, for the acquisition of patent No. 93,426 of 1902 
to manufacture and deal in carriages, carriage appliances and devices, and to 
carry on the business of electricians, mechanical engineers, machinists, carriers 
of passengers and goods, omnibus, carriage, and launch proprietors, &c. The 
first subscribers (each with one share are: W. I. C. Dowling, 27, Lillie Road 
Earl's Court, S.W., publisher; Н. C. Fowler, &0, Grosvenor Terrace, Camber- 
well, S. E., clerk: E. H. Walker, 654, Cannon Street, E.C., accountant; J. Puss- 
farcken, 37, Walbrook, E. C., merchant; Н. C. Murray, 654, Cannon Street, 
E C., scorctary ; F. E. Parish, 29, Clarence Road, Kentish Town, N. W., clerk ; 
and Н. T. Rutter, 4, Warrington Crescent, Paddington, W., A.M.I.C.E. No 
initial public issue. The number of directors is not to be less than two nor 
more than seven, I.. Garcin and A. Renault may nominate onc, others to be 
appointed by the subscribers; qualitication, £25; remuneration, £50 each per 
annum, 


Pneumatophone, Ltd. (80,505).—This company was registered 
on March 20th, with a capital of £3,000 in £1 shares, to acquire the patent 
rights relating to an inventun by Н. L. Short for improvements in methods of 
and apparatus for increasing the volume ої sounds from telephonic and phono- 
graphic instruments and transmitting such sounds to distances, and to develop 
and turn to account the -ame. The first subscribers (each with one thare) 
are:—M. Luite, 175, Wool Exchange, E.C., merchant; F, Newman, Constitu- 
tional Club, W.C., secretary; E. A. Boddington, 87, Victoria Street, 8.W. 

entleman; 1), Spur.ing, Palmerston House, E.C., gentleman; Miss L. M. 
aniell, 10, Upper T'ollington Park, Stroud Green, N.; C. L. Demson, 55, Bed- 
ford Road, Clapham, B. W., clerk; and W. L. Bingley, 121, North Hill, High- 
ate, engineer. Minimum cash subscription, £7. The first directors are M. 

uite, К. Newman, D. Spurling, E. A. Boddington, C. L. Demson, Miss L. M. 
Daniell, and W. L. Bingley. No qualitication for directors prior to 1906, after- 
wards £250. Remuneration, 450 each per annum and a share in the profite. 
Registered оћсе, Palmerston House, Old Broad Street, E. C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,198). —T'bis company's annual return was filed on March 9th, when 21,000 
ordirfary, 10,000 first preference and 10000 second preference shares had been 
taken up out of a nominal capital of £850,000 in 50,000 ordinary, 10.000 first pre- 
ference and 10,000 second preference shares of £5 each. £5 per share has been 
called-up on 15,968 ordinary, 10,000 first preference and 10,000 second preference 
shares, resulting in the receipt of £179,840. £25,160 is considered as paid 
on 5,032 ordinary shares. Mortgages and charges: £90,000. Debenture stock 
issued by this company in conjunction with the Nottirg Hill Electric Lighting 
Co., Ltd. £185,000. 


Hart Accumulator Co., Ltd. (60,059).— This company's annual 
return was filed on March 21st, when the entire capital of £10.000 in £1 shares 
had been taken up. #1 per share has been called up and paid on 17,500, and 
22,500 shares are considered as fully paid. Mortgages and charges: Nil. (The 
capital was increased to £60,000 by the creation of 20,000 new preference shares 
immediately after the abovc return was filed.) 


North Wales and District Light Railway and Electric 
Power Syndicate, Ltd. (65,824).— This company's annual return was filed on 
February 11th, when 11 shares bad been taken up out of a nominal capital of 
£1,200 in 12 shares of £100 each. £994 has been received, leaving £176 in 
arrears. Mortgages and charges: Nil. 


London Electric Wire Co., Ltd. (36.544).— This company’s 
annual return was filed on February 22nd, when 15,807 ordinary and 5,956 pre- 
ference shares had been taken up out of a nominal capital of £150,000 in 20,000 
ordinary and 10,000 preference shares of £5 each. £5 per share has been called 
up on 8,087 ordinary and 5,956 preference shares, resulting in the receipt of 
£70,215. £38,C00 is considered as paid on 7,720 ordinary shares. Mortgages 
and charges: Nil. 


Chiswick Electricity Supply Corporation, Lid. (38,854) — 
Issue, on March 16th, of £1,000 44 per cent. debentures, part of series created 
by resolutions of November 2nd, 1900, and March 8th, 1901, to secure £E0,000, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. Holders: Davey, Paxman & Co., Ltd., Colchester. 
No trustees. Previously issued of same series: £82,000. 


F. A. Glover & Co., Ltd., electrical and general engineers, 
London (13,356).—Issue, on March Sist, of a £500 debenture, part of series 
created April 11th, 1002, to secure £6,000 and 6 per cent. interest, charged on 
the company’s undertaking and property, present and future, including 
uncalled capital (if any). No trustees. Holder: R. F. Wahl, 1, Pembridge 
Square, W. Total amount previcusly issued of same series: £5,590. 


Finchley Electric Light Co., Ltd. (67,030).—Issue, on March 
8th, of £400 debentures, part of series created December "th, 1603, to secure 
£2,000, charged on the company’s undertaking and property, present and future, 
ng uncalled capital. о trustees. Previously issued of same series: 
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ELECTRICITY SUPPLY ACCOUNTS. 


THE first complete 12 months’ working of the 


East Ham East Ham Electricity Department has proved 
Municipal in every way аз successful as the previous 
Electrical nine months. Aided by an excellent load 

Supply. factor, resulting on the combination of tram- 


| ways, street lighting and private supply, in 
which the two former largely predominate, the costa per unit are 
well below the average for such undertakings in the vicinity of 
London. Financial, a satisfactory surplus was earned which, 
after meeting the interest and sinking fund charges, left a balance 
of £1,975, which was carried towards an initial expenses account. 
The prices charged were :— Private lighting, 7d. and 2d. per unit 
maximum demand, or a flat rate of 54d. per unit; power, 24d. ; and 
traction 2d. per unit; public arce, £18, and. incandescent lamps 
(20-0. P.), £4 6s. 8d. per annum. The borough electrical engineer 
апа manager is Mr. W. C. Ullmann. 
GENEBAL STATEMENT. 


For year ending March 31st— 1903. EU Cu 
Total capital expended ... T oo. £87,476 £66,977 
Namber of units sold— 
Private supply ... т se . 286,238 120,833 
Public lighting ... - Р T 322,303 196,453 
Traction ... ie eve v di 656,125 358,352 
Total number of units sold 1,411,924 730,642 
Equivalent No. of 8-c.P. lamps connected 22,957 13,380 
Number of public lamps os .. 169 arc 138 
137 inc. 
Maximum load in Kw. Gi TA - 690 436 
Revenue aocount— 
Gross revenue TA eis e. £13,540 £7,094 
» expenditure s i i £7,981 £4,363 
n profit РҚА T э m £5,559 £2,731 
Average inclusive price obtained per unit— 
Private lighting 888 з T 412d. 413d. 
Public lighting 858 vis T 2:12d. 1:97d. 
Traction ... sas va see des 2°00d. 2:25d. 


REVENUE AccouNT FOR Year Enpina MancH 31вт, 1903. 


Gross revenue дЫ; ө re £13,540 = 2:30d. per unit. 
Works and distribution costs (inc. pub. Itg.) £7,004 = l'l8d. „ 
Total working costs ... eae see £7,981 = l'36d. „ 


PROFIT STaTBMENT. 


Interest on loans, &c. a ai ae ins 

Sinking fund. sie т $e m © 898 

Balance on year's working ... РА is *. — 1,975 
Gross profit se on T % 45, 559 


Ws give herewith the returns of the Hastings 


Hastings ^. Electrical Department for the year ending 
Municipal December 31st last. The undertaking has 
Electrical increased its output, although not in the same 
Supply. ratio as in previous years. Working expenses 


are, unfortunately, “up” about jd. per unit, 
and the gross profit, which is some £200 more than in the previous 
year, has no doubt suffered from this cause. The deficiency on the 
year's working amounts to £951, as compared with £1,080 in the 
previous year. 
The progress of the undertaking in recent years will be gathered 
from the following figures :— | 


| Equivalent Units Total costs 
Year. No. of lamps. sold. per unit. 
1901 29,428 703,814 3 19d. 
1902 33,443 803,761 275d. 
1903 — ‚ 852,094 2:85d. 


The prices charged are :—For private lighting, 6d. per unit, or 
103. per annum per 8-c.P. lamp, and 14d. per unit, on the maximum 


demand system. Mr. R. F. Ferguson is the borough electrical 
engineer. 
GENBRAL STATEMENT. 
For year ending December 8lst— 1903. 1902, 
Total capital expended ose ove * £131,147 £128,944 
Number of unite sold— 
Private supply ... i e. 3. 623,662 575,568 
Public lighting ... € sea *. 228,432 228,193 
Total number of units old. 852,094 803,761 
Equivalent No. of 8-c P. lamps connected — 33,443 
Number of public lamps M ^ 104 104 . 
Maximum load in Kw. iss ез $58 610 601 
` Revenue aocount— : 
Gross revenue. РА 985 e. £17,977 416,894 
» expenditure eos eee .. £10,104. £9,220 
» profit a ses sis . £7,873 £7,674 
Average (inclusive) price obtained per unit— | 
Private lighting аа v “ai 5:25d. 5:22d 
Public lighting ... Vis T ses 4'22d. 4:344 


REVENUE ACCOUNT ғов YEAR ENDING Dec. 3187, 1903. 


Gross revenue as ie .. £17,977 = 5 054. per unit. 
Works and distribution costs(inc.pub.ltg.) £8,175.= 2:30d. „ 


Total working costa  ... .. £10,104 = £'8a5d. „ 
PRorit STATEMENT. 

Interest on loans -— T" jos — £4,495 

Snking fund — E Е 4,311 

Sundry me sed eis кез eva ose 17 
Debit balance from 1902 (less £1,000 contributed 

by rates) ur ^ ce 3,518 

—4,468 


Debit balance carried forward MET T 
(7 Gross profit... — . 27,873 


rra rre л = 


CITY NOTES. 


THE accounts of Messre. W. T. Glover & Co, 

W. T. Glover forthe year ending December 31st, 1903, show 

and Co., Ltd. a manufacturing profit of £32,025 9з. 3d., divi- 

dends and miscellaneous receipts  £1,739 
138. 6d., making в total of £33,765 2s. 9d. Management and 
administration expenses (£20,954 178. 11d.), interest, bankers’ 
charges, &c., interest оп debenture stock, interest on loans, and а 
sum voted for directors’ remuneration, amount together to 
£30,736 88. 6d., thus leaving a balance of £3,028 14s. 3d. of 
incomings over outgoings. The amount brought forward from last 
year is £4,280 10а. 6d., making а balance to the credit of profit and 
loss account at December 31st of £7,309 4s. 9d. : 

The balance-sheet does not separate patents and goodwill from 
lands, buildings, and plant; all these together being valued at 
£211,320 68. 2d., after deducting £6,162 7s., or slightly less than 
9 per cent. for depreciation. £132,009 19s. 10d. is owing to the 
company. The investments and advance payments stand at 
£51,177 48. 2d.; stock at £89,892 1s. 6d.; and cash in hand, £722 
13s 10d. The liabilities are £314,850 on shares and debentures, 
£91,679 19s. 6d. on loans, £54,932 Os. 5d. due to sundry creditors, 
bills payable, and sundry charges. The debenture redemption and 
reserve funds amount to £16,351 Os. 10d. 

In their report the directors state that “the surrender of 
ordinary shares of the company to the nominal value of £35,150 by 
the original vendors has been duly completed, and the reduction of 
capital by this amount has been approved by the court." They 
refer to the trade depression, but state that there are indications 
of the prospects of the company showing an improvement during 
the remainder of the current year," and they regret that the result 
of the working during the past year does not permit the payment 
of a dividend to the preference shareholders, although the generat 
position of the company is now more satisfactory, | 


* 


THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,976, APnm, 8, 1904. 


Marconi's Wireless Telegraph Co. 


Cor. бів EUAN-SMITR, K.C.B., presided at the meeting held on 
March 30th, at Cannon Street Hotel. There was a sprinkling of 
shareholders and an enthusiastic company of Press representatives. 
The chairman firat referred to the absence of Mr. Marconi in Italy 
through the death of his father. Fora second time since the com- 
pany came into existence its receipts were in excess of its expendi- 


ture, the excess this year being £10,607, as against £5,489 last year. . 


The shares in associated com es, which had a par value of 
£1,576,500, were taken at cost (£5,239), and the real value must be 
represented by a sum very largely in excess of that stated in the 

ance-sheet. The progress of the year had been persistent and 
sustained. The revenue-producing branches established at the close 
of the preceding year had been satisfactorily developed, producing 
increasedincome. Mr. Marconi had been carrying ona seriesof experi- 
ments in improving the long-distance communication. If some dis- 
appointment had been felt that the trans-Atlantic service had not yet 
been established on a commercial scale—that the hope held out in the 
speech which was made last year that the difficulties in connection 
with the trans-Atlantic communication bad been overcome had not 
been fulfilled —“ it must be remembered that all scientific progress, 
before it rests upon а foundation of certainty and security, must be 
attended by many unforeseen incidents and difficulties." Such 
difficulties bad been twofold—'' certain technical difficulties which 
are now thought to be completely overcome; and difficulties in 
obtaining inland telegraph facilities." The necessity of surmount- 
ing these difficulties had compelled the board up to tbe present to 
postpone completion of the arrangements for trans-Atlantic com- 
munication, which must necessarily be of а costly character. After 
referring to the arrangements made in Canada, Italy, and other 
places mentioned in the report (see Exec. Rev., March 25th) he 
said that the 12 months reviewed in the report had been mostly 
spent in concluding contracts which they confidently antici- 
pated would result in considerable profits to the company.. 
In regard to the Admiralty, arrangements had been finally and 
satisfactorily concluded, and the company's relations with that 
great department were now of a most cordial and encouraging 
character. Considerable orders had been placed with the company 
by the Admiralty for the most up-to-date apparatus. As regards 
the General Post Office, however, the negotiations, involving 
several Government departments, had been of a most protracted 
and complicated character. That was inevitable. Little by little 
difficulties had been cleared away, obstacles had been removed, 
conflicting interests had been reconciled, and he was in a position 
to inform them—with the greatest satisfaction—that late on the 
previous afternoon the Post Office intimated their readiness to con- 
clude an agreement of which the details bad previously been the 
subject of discussion of a most exhaustive character. The directors 
thought tbat that agreement would not only give great satisfaction 
to the public generally, but would also safeguard the interests of 
the sharebolders of this company. The far-reaching importance of 
. the subject demanded that no final conclusion should be arrived at 
unless every point bad received the careful examination that it 
deserved. The issues of the agreement must necessarily be of a 
widespread and national importance. The details of the agree- 
ment could not be made public then. They had to pass into the 
hands of the legal advisers of the Post Office and of the company, 
and to be duly embodied in contract form. The progress that the 
Marconi Co. had hitherto made bad undoubtedly been due to the 
intrinsic meríts of the system itself. While other countries had 
supported it, and Germany had fostered the Slaby-Arco system, it 
was the British practice to give no Government support until an 
invention had justified ita existence. It might be conceded tbat 
if at the present moment the Marconi system bad been already 
adopted by the Admiralty, and had now received the promise of the 
invaluable countenance of the Post Office, it was because the 
responsible advisers of His Majesty’s Government had satisfied 
themselves not only of the inherent merits of the system itself, but 
also that it was pre-eminently the best system of wireless telegraphy 
in existence at the present time, and, as your board believes, the 
only practicable system.” After dwelling upon the valuable service 
rendered to the company by Mr. Cuthbert Hall, its managing 
director, the chairman added that in view of the new responsibility 
with regard to the construction of new works and development of 
the system that would devolve upon the board in consequence of 
the conclusions arrived at with the Post Office, the directors would 
probably shortly make a new issue of shares. The details regarding 
the issue and price would be communicated in due course. 

The adoption of the report was seconded by Mr. H. JAMESON 
Davis and carried unanimously. The formal vote of thanks to Mr. 
Cuthbert Hall was also approved. Retiring directors and auditors 
were re-elected. 


—— 


Mersey Railway Co. 


Мв. James FALCONER presided at the meeting held at Worcester 
House, Walbrook, E.C., on March 30th. He said that the report 
was undoubtedly of special interest, because it contained the results 
of the first balf-year of electrical working. But the board did not 
regard the results as giving a complete indication of what the 
results under electric traction would be. In regard to receipts, they 
had earned £37,357, as against £29,470 during the corresponding 
period of 1902. That £5, 00 increase was not all they had expected, 
but it was substantial, and it was during the latter montbs that the 
increase had really begun to tell appreciably. There was every 
indication thatasthe public obtained experience of, and confidence 
in, the system of working, the traffic would develop. The number 
of passengers had increased from 2,844,000 to 4,153,000, which was 
a larger percentage of increase than the increase in money, so that 


they were getting less per passenger. They were going to reduce 
the difference between third and first-class fares. The increase was 
mainly in the local traffic which arose and terminated on their own 
line. They had taken up the matter of reducing fares for through 
traffic with the other companies with which they exchanged traffic. 
They were also giving season-ticket holders greater facilities. The 
working expenses were not at all satisfactory to the board. They com- 
pared with the 1902 period when steam working was in vogue. The 
train mileage was 400,000 electrically, against 155,000 by steam in 
1902. In 1902 the cost of maintenance of permanent way was 3 9d. per 
train mile by steam, against l'6d. by electricity in 1903. The 
locomotive and generating power, under steam, cost 11:34. per train 
mile; with electric traction this item cost 5°2d. per train mile. 
When they resolved to entér upon electrification the expected 
figure was 62d., so that the actual result was more than a 1d. lower. 
Car repairs were practically the same, 9d. against 8d. He thought 
that that item ought to be very substantially reduced. Traffic 
expenses with steam coat 13 5d. per train mile, whereas with 
electrical traction they were 7:3d.; this item was affected almost 
entirely by the increase in the train service. The general charges 
were 3'4d. in 1902, and now l'6d. per train mile. In ventilation 
there had been a very satisfactory change. In the old days it cost 
9:4d. per train mile, but during the last half year it had been ‘2d. 
The ventilation was perfectly satisfactory, and they had none of the 
troubles which seemed to vex and harass the tube lines. In regard 
to pumping, they bad through more efficient steam raising plant 
reduced the cost from £3,084 to £2,619, and from 4:8d. to 1:54. per 
train mile. The total result was that under steam working, the 
expenses were 4l'2d. per train mile, and under electrical, 18:24. 
Therefore, assuming that they had a situation deserving of service 
such as they were giving, they could undoubtedly do it 
with electricity at about one half the cost by steam. In 
regard to the claims of the company against the con- 
tractors in respect of exceptional expenditure for which the 
contractors were responsible, these questions were before an arbi- 
tration tribunal. Therefore he ought not to make a public 
statement. Other questions were partly regarding finance and 
partly regarding the works. The board were acting under the best 

egal and engineering advice available, and with regard to the plant 
it would not be any fault of the board if, as a result of the proceed- 
ings, this company did not find itself in possession of as good an 
electric plant as modern science could produce ; tbat was the object 
they sought to attain, and they would certainly persist in it to the 
utmost of their power. They had not had an accident claim against 
them during the period. 

Mr. SHEPPARD seconded the adoption of the report, and it was 

adopted. | 


Liverpool District Lighting Co. 


Tux annual meeting of the Liverpool and District Lighting Co. 
was held at Liverpool last week. Mr. Ногввоок GASKELL, in moving 
the adoption of the report, said that after very careful consideration 
the directors had reduced their charge for the electric light in 
Waterloo from 6d. to 5d., compared with 34d. in Liverpool. Their 
business had been rapidly growing, but had reached a point at which 
the high price for current would retard progress. The reduction in 
price had already bad the effect of increasing their customers and 
their business The increase in consumption of the first two months 
of this year compared with the same period of last year, was at the 
rate of 36 per cent., and if thie continued the dividend would soon 
again be 5 per cent. Personally, he thought 5d. per unit still too 
high, and while they could not be ex to compete with the 
Liverpool Corporation, they might have to reduce their charge 
even below 5d., to вау 444. 

‘The report was adopted. 


Willans & Robinson, Ltd. 


Tun directors’ report for the half-year ended December 31st, 1903, 


which is to come before the meeting at Cannon Street Hotel, E.C., 
on April 13th, reads :— 

* The directors have to state with deep regret that the operations 
of the company in the past balf-year have resulted in a loss, and 
that no dividend can be paid upon either the preference or the 
ordinary shares. Owing, on the one hand, to depression in trade, 
and on the other to increased competition, there has been a falling 
off in orders for engines, as well asin the prices obtainable, the 
result being that the profit for the half-year upon tbe engine- 
building and other business carried on at Rugby (after making a 
special reserve against depreciation on certain shares receivable in 
part payment for engines is only £11,772 5s. 10d., ipcreased to 
£14,108 13e. 8d., by an amount of £2,336 7s. 10d. brought forward 
from last half-year. Against this has unfortunately to be set А loss 
of £22,040 18s. 5d. at Queen's Ferry, in which is included 
£7,249 3s. bd. for depreciation. The net debit balance on the 
profit and loss account is therefore £7,932 4s. 9d. The company is 
in need of the balance of the new capital (£83,340), which the 
directors were authorized to issue by the resolution passed on the 
April 3rd, 1901, and as, under present conditions, в new issue of 
capital is not likely to be successful, it is necessary to borrow upon 
the security of the reserve fund investments. It was the directors’ 
intention to issue the new capital a year ago, but they were advised 
to pestpone the issue for a year, and in consequence they made 
temporary arrangements for an overdraft upon the company's 
bankers, until the capital should be issued. As this arrangement 
expires in July next, it is important that a new understanding be 
arrived at with the bank, and a resolution will be submitted to the 
shareholders authorizing the directors to borrow up to the maximum 
amount permitted by the articles of association, viz. : —50 per cent, 
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of the paid up capital, less thé sum already authorized to be 
borowed apon debenture stock. The amount of the balance which 
cau be borrowed under this resolution is £83,330. The steel works 
at Queen's Ferry, including the steel foundry, will be closed as soon 
as existing orders can be completed; work in the boiler shop and 
tube works will be pushed on with energy. Extensive reductions 
are in course of being carried out in the Queen's Ferry Btaff and 
organisation and every effort will be made to effect similar 
economies at Rugby.” | d 


Calcutta Tramways Co. 


THE report for the year 1903 shows gross traffic receipts £113,756, 
working expenditure under all heads £55,670, and a revenue balance 
after crediting sundry receipts of £58,812. After providing for 
interest on debentures, less the amount earned by the employment 
of monies in hand, interim dividend, and the special granv to the 
chairman voted at last meeting, the net amount to be dealt with, 
including £1,181 brought in from the last account, is £32,066. The 
directors recommend a dividend at the rate of 7 per cent. per 
annum for the half-year, making, with the interim dividend, 6 per 
cent. for the year, tax free, leaving А balance of £14,769, of which 
the directors propose to credit £12,418 to a depreciation fund, 
leaving £2,351 to be carried forward. The directors recommend 
that the amount at present standing to reserve fund, viz, £14,582, 
should be added to the above amount of £12,418, making а sum of 
£27,000 to the credit of depreciation fund. 


— 7 


Buenos Ayres and Belgrano Electric Tramways CO. 


Tur report for 1903 states that the total receipts have amounted to 
£164,714, and expenditure to £92,369, leaving £72,345. This 
balance, with the amount brought forward from year, £3,270, 
has been carried to net revenue account. There has been placed to 
renewals fund (raising same to £16,000) £5,000, and written off 
capital expenditure £4,500. To meet & loss on sales of surplus 
stores there has been written off £1,301. There has 
been applied to create a sinking fund for the redemption 
of debenture capital £2,500, and to create an accidents 
insarance fund £500. The 6 percent. dividend on the “A” and 
" B" preference shares absorbs £20,250, and the directors now 
recommend a dividend of 3 per cent., or 3s. each, on the ordinary 
shares, leaving £2,479 to be carried forward. 3,210,194 miles were 
run, an increase of 88,635 miles. The number of passengers 
increased by 949,781. 


Folkestone Electricity Supply Co. 


Тнв directors’ report for 1903, which was presented at the meeting 
held at Folkestone on March 30th, showed that the company con- 
tinues to make satisfactory progress. 


Up to December 81st, 1902, the equivalent of 40,699 E- O. y. lamps was being sup- 
lied, whilst up to December 31st, 1903, the equivalent of 54,805 8-c.P. lamps was 
ing supplied. There is a profit on the revenue accounts of £6,026 13s., which 
with the profits on installation work, &c., and the sum of £202 17s. brought for- 
ward from last year's accounts, and after allowing for interest on debenture 
stock, bank charges, &c., and carrying the sum of £1,000 to a depreciation fund, 
shows a net balance for distribution, after allowing for the interim dividend at 
the rate of.4 per cent. per annum already paid, of £4,152, Out of this the 
directors recommend the payment of a dividend at the rate of 7 percent. for the 
half-year (making Sa per cent. for the year), which will require £1,750, and the 
placing of £400 to the reserve fund, thus leaving a balance of £302, which it is 
roposed to carry forward to next year's accounts. The agreements with the 
rporation of Hythe andthe Urban District Council of Sandyate, for working 
their provisional orders have been carried into effect, and it is hoped that these 
two towns will prove a good source of revenue. 

The capital expenditure for Hythe and Sandgate is included for the first time 
in the company’s accounts, and the items appear in the balance-sheet under 
separate headings. A suspense account is also included in connection with the 
Hythe temporary lighting, which it is proposed to write off in the course of two 
or three years. As the Board of Trade auditor is not authorised to audit the 
company's expenditure or revenue under the Hythe and Sandgate orders, his 
audit being strictly confined to the undertaking transferred to the company by 
the Corporation of Folkestone, his certificate of audit is not attached to the 
accounts. The audit by the Board of Trade auditor of the acconnts 
connected with the Folkestone undertaking is in progress, but the accounts 
of the whole of the undertakings worked by the company have been duly 
audited by Mr. Richard White, the company’s auditor. 

A further issue of £25,000 preference shares has been made since the close of 
the financial year to cover extensions in Folkestone, Hythe, and Sandgate, and 
pay off the bank overdraft. These shares were only offered to the ehareholders 
and debenture holders of the company, and were well subscribed. There is 
£3,865 still unallotted which can be taken up by shareholders or debenture 
holders in terms of the circular letter issued last month. 


Woking Electric Supply Co. 


Мв. JoHN Авнвү presided at the annual meeting held on March 
29th. He said that the year had been more satisfactory than the 
directors anticipated it would be. Since 1900 the revenue had 
risen from £4,000 to £7,951, and their customers from 294 to 660. 
Tne proportion of expenses had been reduced. In 1901 the revenue 
was £4,466, and the expenses £3,617, while the expenses connected 
with the revenue of £7,951 in 1903 was only £4,043. This result 
had been brought about mainly by getting rid of antiquated and 
useless machinery and replacing it by modern dynamos, engines 
and boilers. They had taken up cable that was worn out and 
wasteful, and had relayed cables of the best class manufacture. 
Another reason for the reduction of expenses was the keen super- 
vision maintained over all by their manager, and they had also 
succeeded in reducing the price of coal per unit generated. The 
reduction in the price of current to 6d. per unit had had gratifying 
results, and they had now connected up the L. and 8.W. Railway 
Co.'s station. The minimum supply under the contract was 70,000 
units a year, but the maximum amount of current which they 


would take would greatly exceed their anticlpations. Inthe future 
he believed the railway company would take current for power 
purposes as well The business was healthy and sound, and the 
directors had no hesitation in applying for extra capital, so long as 
they could employ it to produce a satisfactory dividend. They had 
not yet actually decided to do во, but they contemplated applying 
in the next session ot Parliament for additional powers to supply 
light to some of the neighbouring localities. He had no doubt that 
all the local authorities concerned would readily acquiesce in the 
application. But quite independent of this they would require 
additional capital both this year and next, because they proposed to 
put up one, or probably two, new boilers, larger thau they at present 
had. They were also thinking of putting up a new chimney shaft 
160 ft. high, and they had also given an order for another 400-K w. 
engine and dynamo. 

The report was adopted. 

The company's first dividend on the ordinary shares was then 
declared at 4 per cent. and a dividend.  Thaoks were accorded to 
the engineer and manager (Mr. J. G. McLean) and staff. 

An extraordinary general meeting of the company was then held to 
authorise some minor alterations to the articles of association in 
order to secure а quotation on the Stock Exchange. 


W. T. Glover & Co., Ltd. 


Тнв directors! report for the year ending December 31st, 1903, 
shows that the amount standing at the credit of profit and loss 
account is £7,309 4s. 9d. This is arrived at as follows :— 


Manufacturing profit .. И zs S + £32,025 9 3 
Add—Dividends on investments, rents, and 
miscellaneous reoeipta А КА 1,789 18 6 
| 33,7660 2 9 
Deduct--Management and administration ex- 
penses - d i» is .. £20,954 17 11 
Interest, bankers' charges, &c. € 8,760 14 8 
— — 44, 715 19 7 
i 9,049 10 2 
Add—Balance from last account .. es - 4,280 10 6 
Less—Voted for directors’ remuneration 200 0 0 
— 4,080 10 6 
18,190 0 8 
Deduct— Interest at 41 per eent. on first mort- 
gage debenture stock for year ending 
December 81st, 1903 .. $a bs 4,250 0 0 
Interest on loans oe 1,670 15 11 
— — 6,820 15 11 
£7,309 4 9 


"The surrender of ordinary shares of the company to the 
nominal value of £35,150 by the original vendors has been duly 
completed, and the reduction of capital by this amount bas been 
approved by the Court. There has been a considerable decrease in 
output, due to а trade depression experienced throughout the entire 
industry, but material economies &nd improvements have been 
effected, resulting in & subetantial reduction ia standing charges. 
In addition to the general trade depression, many of the electrical 
projects so long contemplated have not as yet been put into 
operation, with the result that the demand for the manufactures of 
the company still remains low. "There sre indications of the pros- . 
pects of the company showing an improvement during the re- 
mainder of the current year. The directors regret that the result 
of the working during the past year does not permit them to 
recommend the payment of а dividend to the preference share- 
holders, although the general position of the company is now more 
satisfactory. The anticipated demand for the non-lead-covered 
cable, referred to in the last report, is being realised. Two Bills 
relating to the Trafford Park area, promoted by the Trafford Park 
Estates, Ltd., and the Stretford Urban District Council, are before 
Parliament, and steps are being taken to protect the company's 
rights and easements affected thereby. То meet requirements 
common to the trade, the directors have from time to time found 
it necessary to give their personal undertakings for the fulfilment of 
contracts entered into by the company, some of which obligations 
are still existing. They recommend the formation of a fund to 
cover such undertakings, and a resolution will be submitted to the 
shareholder; at this general meeting authorising this arrangement 
to be carried into effect. During the past year Mr. W.P. J. Fawcus 
and A. H. Howard have resigned their positions as directors of the 
company. Mr. Ll. B. Atkinson joined the board in July last, and 
takes ап active position as an executive director of the company, 
managing in particular the London office, and also co-operating 
with Mr. E. A. Claremont in the general conduct of the business. 
Mr. E. A. Claremont's appointment as managing director has been 
confirmed, and his services retained by agreement. The whole of 
the directors retire, but are eligible, and offer themselves for 
re-election. The auditors, Messrs. Edwin Guthrie & Co., also retire, 
and, being eligible, offer themselves for re-election.” 


The sixth annual meeting was held on Wednesday, March 30tb, 
at the company's offices, Trafford Park, Manchester, but, owing to 
the large representation, under tbe articles of association, necessary 
to form a quorum, no business could be transacted. The Press was 
not admitted, but our representative was informed that Mr. 
Ormerod took the chair and made some observations on the general 
position of the company. As there was not a quorum of sbare- 
holders, he said the meeting would stand adjourned till April 6th. 
Steps, tbe chairman added, were being taken to obviate a 
similar difficulty in future, by amending the articles of association 
BO as to provide for a more reasonable quorum, 
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Winchester Electric Light and Power Co., Ltd. 


Tas sixth annual general meeting was held at Winchester on March 
2204, Mr. T. F. Kirby presiding. The directors’ report showed that 
the progress of the company during the year ended December 31st 
last was satisfactory, the equivalent of 7,301 8-с.р. lamps having 
been added, making the total connection 35,557 lamps. Including 
the balance brought forward from last year’s accounts, £128 168. 11d., 
the accounts showed a net profit of £4,784 14s., which, after pay- 
ment of debenture interest, left a balance of 43,079 138. 11d 
available for dividend. The directors recommended that a divi- 
dend for the half-year at the rate of 7 per cent. per annum, making 
53 per cent. for the year, be paid, and that £1,200 be placed to the 
reserve for the renewal of plant, leaving a balance of £156 to be 
carried forward. During the year 1,312 ordinary shares had been 
issued at par and fully paid up, and £1,900 of debentures had been 
issued at a premiam. 

After waiting half an hour for a quorum, the CHamMIau said the 
only business that could be done would be to declare a dividend 
and adjourn the meeting for a week. Before doing so be made a 
short statement. He proposed that the dividend be declared. 
This was carried. 

The meeting wasadjourned for a week as there was not a quorum 
present. 


Thames Iron Works S.B. and Engineering Co.— 
The report for 1903 says that the electrical engineering department 
has been busy during the year, and orders have recently been 
secured which, with the work already in hand for the Black Prince, 
will keep the ‘department fully engaged throughout the year. It 
is probable that considerable extensions of this department will 
shortly have to be made to meet the increasing electrical require- 


s i: the works, and to keep pace with tbe orders now coming 
o hand. 


Guildford Electricity Supply Co.—The report for 
1903 says that the business continues to increase steadily, the gross 
receipts for the past year being £3,897, as against £3,318 for 1902. 
The balance of the net revenue account, after providing for pay- 
ment of the dividend on the preference shares issued in lieu of the 


founders’ shares, for depreciation, and also for payment of a further 


instalment of the heavy law costs incurred in 1902, is £475. Out 
of this balance it is proposed to pay a dividend of 3 per cent. on 
the ordinary shares, and to carry forward the balance of £71. 


Perth Electric Tramways (W. A.) Co, Ltd.— The 
report for 1903 shows that the net revenue amounted to £26,300, 
an advance of £2,600. With the amount brought forward, the 
directors are able to pay the whole of the preference interest to 
date, place £6,000 to reserve, and carry a small balance forward. 
Last year, the preference interest was 12 months in arrear. 


Primitiva Gas and Electric Lighting Co. of Buenos 
Ayres, Ltd.—The report for the year 1903 states that the balance 
of revenue is £115,405. After deducting interest on debentures, 
expenses, fees of directors and trustees, inoome-tax, &c., there 
remains a net profit of £83,823. The balance brought forward was 
£10,289, making a total of £94,113. The amount written off towards 
amortisation of the item “discount on debentures and expenses of 
issne " is £2,500, and the amount placed to reserve account is 
£15,000. The directors recommend a dividend of 5s. per share, tax 
free, equal to 5 per cent. for the year, on the ordinary shares, 
leaving £16,613 to be carried forward. 


City of Buenos Ayres Tramways Co.— The directors 
have declared a balance dividend of 4s. per share for the six months 
ended December 31st last, placing £3,000 to reserve, and carrying 
£2,645 forward. 


Stock Exchange Notices.—The Committee has been 
aeked to appoint a special settling day in: Consolidated Electrical 
Co., Ltd.—109,251 ordinary shares of £1 each, fully and partly paid, 
Nos. 1to 109,251. The Committee bas further been asked to allow 
the following securities to be quoted in the Official List :—Matber 
and Platt, Ltd.— Further issue of 7,495 6 per cent. cumulative pre- 
ference shares of £10 eacb, fully paid, Nos 32,506 to 37,600 and 
87,501 to 90,000 ; Oxford Electric Co., Ltd.— Further issue of 2,500 
ordinary shares of £5 each, fully paid, Nos. 14,311 to 16,810. 


Metropolitan Electric Tramways, Ltd.— Allotment 
letters were on Wednesday being posted for the whole of the 
350,000 44 per cent. debenture stock of this company. 


. ——— 


STOCKS AND SHARES. 


Wednesday Evening. 
WHILE the holiday air still clings to some of the Stock Exchange 
departments, markets as a whole are decidedly better for their 
vacation, Definite prospects of cheaper money encourage invest- 
ment, and speculation is being fanned by Parisand New York. The 
war as a European factor has grown less terrifying, and although a 
host of new issues are said to be on the point of appearance, the 
public will, it is hoped, subscribe for them more readily now that 


the various clouds on the financial horizon look like diminishing. 


This, it may be remarked, is the view of the optimist. 


Speaking of new issues, we shall not be surprised to hear that the 
underwriters of the Metropolitan Electric Tramways Debenture 
have got left with about 75 per cent. of the stock for which they 
wrote. May be some of them are thankful that the percentage was 
not more. Only a nominal market exists at present for the stock. 
The company’s Deferred shares are still about 4s. and the Preferred 
в little under £1. 

London United Tramways have improved to 11j, and the Deben- 
ture stock is 102. Possibly the rumours about fresh capital 
requirements may have something to do with the advance, and the 
holiday traffic was а good one. Dublins are a little better at 13 and 
the Preference keep at 154. Calcutta Trams change hands about 7, 
and City of Buenos Ayres about 9, while Anglo-Argentines are а 
barder market at 5, the round figure having been paid several times 
this week. The Debenture has risen 2 to 1291. Distinctly better, 
too, are Britieh Electric Traction Ordinary at 9 and the Preference 
at 11. The former have recovered the relapse of laet week upon 
the support being extended, of whose necessity we wrote nine 
days ago. This assistance has had a steadying effect, and the 
anngnnoement that the next dividend payment will probably be 
equalto that of the corresponding period seems at last to help 
towards restoring confidence in the shares. British Columbia Elec- 
tric Deferred is 2 better at 983. 


Electrical; markets a few years ago would have been sharply 
shaken by the death of Mr. J. 8. Forbes, but the veteran chairman 
and director having withdrawn from so many of his companies of 
late, the gap which he leaves is more personal than anything else. 
Of the numerous undertakings with which Mr. Forbes used to be 
associated, the National Telephone Oo. is one of the few in which 
the proprietors had substantial cause for gratitude to him. He 
could drive a hard bargain, and he did it with the Post Office on 
behalf of the Telephone Co., retiring from the chairmanship soon 
after this feat was accomplished. The various issues of the concern 
are unaffected by his death. National Telephone Deferred, in fact, 
has risen a further 44 points to 86, and a point advance stands to 
the credit of the two Debenture stocks, with the new Debentare 
quoted at 4 premium. The First and Second Preference shares 
have, however, both receded 104, and will probably continue on 
the same grade. The Third Preference are 4 down at 5, but the 
Preferred stock is 3 points up at 104 middle. 


Metropolitan Districts have hardened to 332, although the com- 
pany was once under Mr. Forbes's management, as many of the 
shareholders still remember. Metropolitan Consolidated is2 per 
cent. harder at 874, the stock being in short supply. Central 
London Ordinary gave way another point to 914, but Citys are un- 
changed, and so is Waterloo and City Ordinary. Great Northern 
and City Preferred Ordinary continue dull at 6; Great Northern, 
Piccadilly & Brompton being equally firm at 94. East London is 
dealt in at 43, and the steam railway market has received a good 
deal of attention from the purchasing public since the holiday, the 
fine weather having proved very useful to traffic receipts. Mersey 
stands at 8, the result of the first half-year's working under electric 
traction not having affected the price of the stock. 

Of the half-score of changes in the telegraph list, several are due 
to dividend deductions, and present no feature of interest. Direct 
Spanish Ordinary are quoted the same as they were before being 
marked ez, but the official price is too wide to be а real guide, and 
the same observations apply to Western Telegraph shares. Eastern 
Extensions have added 4 at 11], and several of the prior charge 
issues are 1 per cent. up, both the Eastern and South African Deben- 
tures, for instance, London Platino-Brazilian Debentures, and Direct 
Spanish Debentures. Great Northern of Copenhagen, fat 254, are 
the fraction better, and Globe Telegraph Preference at 121 are 4 
higher in sympathy with the better tone in this market generally. 
Submarine Cables Truet mark 119j this week. West Coast of America 
are ic lower at 28. 6d. Henley’s at 12 are really unchanged, the 
dividend being 9s. 6d., and British Insulated Ordinary at 5? are 
éx 48. Inthe Miscellaneous section Willans & Robinson are very 
weak at 24 on the passing of the dividends, the Preference also 
being flat at 4, while the Debenture stock is 95. Babcock & Wilcox 
are 2! ? and 14 for the Ordinary and Preference respectively. Brush 
Ordinary, at 103. middle, are 1 down, but the market has been more 
or less nominal for some time past. 

All the changes save one in the Electric Lighting list are caused 
by the dividends, the exception being Chelsea shares, which have 
risen 5s. to 61, and are also ex the dividend of 3s.6d. Mr. J. B. 
Forbes was at one time on the boards of the London Electric and 
the Edison & Swan Companies, but had retired from both some time 
before his death. Metropolitans have recovered the amount of the 
distribution, and во have County Preference, although the Ordinary 
are some 6s. lower. The gilt-edged list is steady, but quiet, the 
rising investment demand scarcely having reached this section yet. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


: Btook | Closing Business done 
Present NAMB. 7 or | Dividends for the last ее Quotations week ended 
Issue. * three years. aoon 26th. April 6th. ы ыш 
1901, | 1903. 1908. Highest Lowest 
21.10 African Direct Telegraph, 4 96 Debs, ee se ee ГҮ ee 100 ee ee ee 98 —18 98 —109 ee ee 
95,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 .. Z| 10 Me үз as 84 94— 8% e . 
119,7001 Do. do. о е Пера, Nos. тюлю Red; ИЯ S ..| 100 s А ae 0 — 80 n =... - ER 
© 788,840 | Anglo-American Tele s 88 ‚ж © т» .. | Stock | 818. 60/6 61s. 48 — 51 48 — 51 T . 
8,105,580 | Do. do. do. 6 Pre. Stock | 6% | 6 * 6% 91 — 93 91 — 93 924 914 
106,580 Do, do. do. Deterred PA x ie es .. | Stock 28. 17 25. 6;— "i '61— if ge 
44,000 | Chili Telephone, Nos, 1 to 16000 A 4 € 23 d m 5 b 6 $ E bł 4 ; a 
18,888,800 Commeroial Cable es ee ee ee ee ee $100 8 8 е 180 —190 180 —190 hd 2 
1,841,209 Do. do. Sterling 500 year 496 Deb. Stock Red. .. .. | Stock vs s аа 90 — 92 89 — 91 xd 1 90 
16,000 | Cube Telegraph .. Ew - ES An n s Sa 10 4 96 63% S 7— 8 7— 8 
6,000 Do. 10 % Pref, ee ee ee ae ee ee eo 10 ee ee * 153 — 164 15 — 164 . 6 so 
13,981 Direct Spanish Telegraph ee ee ee ee ee ee ee 6 4% 4% s» a 84 xd eo ee 
! 6,000 Do. do. 10 Cum. Pref, ee ee ee ee 5 ee ee ee TM 1 — 8 ee ee 
. 80,000 Do. do. 43% Debkte .. .. .. ..| & К n 2 98 —101 99 —102 ii Ww 
60,710! | Direct United States Cable Bh 20 8% | 9% T 10 — 104 92 — 103 xd x 
85,800 | Direct West India Саше, ^ 44% Reg. Deb, within Nos. 1 to 1,200, Red. 100 са iy че 98 —101 98 —101 26 я 
6,000,000 | Eastein Telegraph, Ord Pact СЕЗ ВЕ Ей .. | Stook | 7% 1% ps 117 —122 137 —122 121 1184 
1,955,665 Do. 83 Pref. Stock ee ee ee ee 100 ee ee ee 86 — 89 38 — 89 872 87 
"HO ese fe Sei icem : . | тв т% сс | шиси e i | iu 
xtension, Aus а, ап Уеа эз Я? — — 
890,000: Do. 4 96 Deb. Btock ph 8tock ee ee ce 103 — 106 103 —106 oe 
800,000 | Eastern & South x vu Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 os ee I 98 —101 99 —102 101 je 
900,000: | Do. do. Reg. Mort, Debe. (Mauritius Sub.) 1 $o 8,000 | 25 =. 2: < 99 —102 100 —108 i P: 
180,227 Globe Telegraph and rust ee ee es ee ee ee ee 10 6196 e? ee 8 — 8 =" 84 98 8 
180,042 do. ore Pref. zu vs p B AM 10 s.s 92 X 12 — 1 12 — 124 1244 12i 
150,000 | Great Northern Telegraph, o nhagen 10 15 96 | 19496 2а 244— 26 — 96 "m ae 
58,700 | Halifax and Bermudas Cable, 96 lst Mort, uc within Nos. . 100 ze ee de 98 —101 08 —101 m ve 
17,000 | Indo-European Telegraph 5 d 95 |10% | 10% | .. 88 — 41 88 — 41 а » 
100,000! | London Platino-Braszilian Telegraph, 6 * Debe аә "T ee | 100 ds "s i= 100 —103 100 —108 bs 5 
1,988,888 | National Telephone, Pref. xs "m s 100 5% 6 6 96 100 —102 108 —105 104 100 
1,966,667 Do. о, Def. Stock ee ee ee ee ee ees 100 oe 44 b % 80 zag 88 85 — 87 86 80 
15,000 Da. do. 6 Cum. 19% Pref, .. T 5% oe cà 10 6 0 6 96 13 — 14 12 — 14 133 124 
15,000 Do, do. e Cum. Ind Pref. oe ee ee ae ee 10 6 6 6 p 18 — 14 12 — 14 
8,950,000 Do, do. 5 * Non-oum. 8rd. Pref., 1 to 950,000 ..  .. 5 6 5 5 5 — 4— 6 Б 5 
000,000: Ро. ao "e 96 Deb. Stock Red. e ee 5. Stock Bà 84 34% 94 — 96 95 — 97 96 961 
179,318 | Ortental Telephone an Elec. Nor. 1 о m. 504, fully paid wat ved 1 6 6 s 1— 1 1— 1 T oe 
60,000 Do. do. do. o d Cu oe ee 1 ee es ee 1 — ц 1 — lė ee ee 
100,000) | Pacific and European Tel, 4% 8 5 190 100 .. ..| 10 T T T 97 —100 97 —100 T ee 
11,889 Reuter’s es ee ee ee ee ee ee ee 8 5 % oe ee 6)— 1i 6 — Th fe ee 
8,808 Submarine Cables Trust ee ee ee ee ee ee ee Cert, ae oe ee 115 —190 116 —190 1193 ^ ое 
68,000 | United River Plate Telephone А ВЫ 6 1 96 7 96 s d- 6 T 6 x và 
40,000 Do. do. 5 % Cum. Pref., Nos. 1 to 40,000  .. 5 ee ee T 5 4 6 zm ee 
179,947! Do. do. 5 Debe. ee ee ee ee ea Stock ee ее ee 102 —105 108 — 105 ee ee 
15,609 | West African Telegraph, Shares 10 as 3% s 6 — 6 5 — 6 es s 
150,000! | West Coast of America, 4% perei 1to1 500 guar. by Bras. Bub. Tel. 100 $s M js 95 — 98 95 — 98 ws 90 
967,980 | Western Telegraph, , Lid., се! 907,900 „ „ 10 7% | 7% A 114— 123 11#— 123 123 “+ 
36,0001 Do. o. рее. ‘and ve p hr 1906 ae FA .. | 100 eo E 6% 100 —108 100 —108 гъ * 
$00,000 Do. do. A ee ee ео ec 100 ee ee ee 98 —101 98 —101 994 ee 
68,821 | West India and Panama Telograph а a ос ве 10 ee ee ee a— i- z T 
84,568 Do. do, do, 65 Cum. Ist Pref. ee ee 10 ee ee ee 51— 54 mo! 62; ee 
4,669 Do. do, do, Е Cum. and Pref. oe ee 10 ea ee ee 44— $$— ee oe 
80,0001 Do, do, do, Debe., Nos. 1 to 1,800 ee | 100 ee ee a 99 —102 99 —102 zs eo 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


90,000 | British Aluminium 7 9 Cum. Pref. .. ee ee e. 10 ee ae a $4— 5 4— 5 аж © 
800,0001 Do. do. 6% 18$ Mort. Deb. Btock Red. ee se ee | Stock бэ > аә 89 — 94 89 — 94 A s 
100,000 - British Electrio Traction «s ае ee T T 10 9% B 96 > 8— 9 84— 91 
100,000 Do. "is 8 96 Cum. Pret. ee ee 10 es ee ee 94— 104 101— 11 11 1015 
600,000: Do. 5 % Perpetual Debenture Stock ve ee | Stock s% sa os 119 —122 116 —119 xd | 117} 
100,000 | British Баро, and Helsby Cables 50 s Pe d» os 6 10% | 10% 8% 6 — 51— 6ix s T 
100,000 Do. do. 6 Cum . Pref, ee ee ee ee ee 6 es oe ee 54— &— bz ee ee 
60,000 Do. do. 4 j^ ш Mort, Deb. Red.. А s M ee | 100 ss s E 102 —107 102 —107 M oe 
60,000 1Вгонен, Lindley & Co., ee se ee ee ee 81 Nil ee ae 5 28 К Hn se + 9 
50,000 Do. do. ' 6% Cum. Pret. ee es ee ее £1 6 oa ee 1 B tol | 14 P ee ee 
106,781 үш Electrical Engineering, Ord., 1 to 106,781 . 2x s» ws 8 N Nil E 1 4 М 
160,000 Do. do. Non- cum. 6 Prem. 9 8% | 6% s — M — 11 RÀ A 
195,000 Do. do. 4 Ф Perp. Deb. Stock . E .. | Stock 5% s vs 96 — 99 96 — 99 Э oe 
125,000! Do. do. Perp. 2nd pens Btock ee ee Stock ee oe ee 73 — 77 72 E 77 ee. 0 
85,000 | Callender's Cable Construction shares T T ee b 20 15 36 ia 104 — 113 104— 11 T oe 
40,000 Do. do. do. 5 95 Cum. Pret, . we 6 vs a ИН 64— 57 54— 5% 2 
90,000! Do. do. do. 43 Ei 1s$ Mort. Deb, Stock Red. Stock es ss x 104 —108 104 —108 es 
1,860,014 Central London Railway, Ord. Stock ee ee ee ee ee Stock 4 4 4 % 91 РЕ 94 90 = 98 è 92 е 
494,098 Do. do. 4 % Pref, Stock oe T в Stock 4 4 4% 98 —101 98 —101 EN T 
494,998 Do. do. Det. do, ee ев ee ee ee Stock 4 4 4 % 85 — 88 85 — 88 е 
1,880,000 | City and South London Railway ee - és T vs .. | Stock | 2 8} 28% 49 — 52 49 — 54 51 50 
85,000 сою % Oo., x iat Mo 0 оаа e N dio К 8 7% 5% es lg— 2 14— 2 15 18 
А 8 ort. Reg. Debs., [o ‚ап 
100,000: || 901 to 11,000 of £50 red. e ө L L 96 — 99 96 — 99 . e 
99,961 | Edison & Swan United Elec. Light, '* A shares, £8 paid, 1 to 99,961 5 Nil Nil ae 0 — 0 — d x 
17,189 Do. do. © A" shares, 01—017,189.. ws b Nil Nil sé 4— << s 
844,098! Do. do, 4% Deb. Stock Red. ee 100 ee ee eo 72 — 77 72 — 77 * ee 
100,000: Do. do. 5% 20 Deb. Stock Prov. Certe. all pd. 100 - as эз 76 — 81 76 — 81 "m s 
119,100 | Electric Construotion, 1 to 112,100 .. T ee T 3 6 96 6% $a 1 13 1 12 1j АЎ 
81,890 O. O. 7 Cum. Pref., 170 81,890 ee ee ee 2 ee ee es 8 8 ee ee 
82,500! Do. do. 4 9 Perp. 18+ Mort. Deb. Stock s Stock - v 92 97 —100 97 —100 „ә 
25,000 | Genera! Electric Со, (1900), б % Cum. Pref, bs ED S 10 5% | 5% m 9— 9} 9 — 9j ds 
900 000 Do. do. 4% Mort. Dee aie es - Stock a2 Us ijs 94 — 99 98 — 98 xd Se - 
200,000 Henley' в (W. T.) Telegraph Works, Ord. EN iw MI > b 20 20 % | 15% 12 — 18 П 123 xd ME 
209,0. 0 Do. O. те ae ae 5 ee ee eo 5 — 54 ee 
45,9..0 Do. do. 44 Mort. Deb! Stock "e .. | Stock M is НИ 107 —111 107 —111 ў a 
50,000 India-Rubber, Gutta-Percha & Telegraph Works 10 10% |1094 is 18 — 19 18 — 19 e sè 
800,000. Do. do, do. 4 96 ist Mort. Deb. 100 ee ee ae 99 —102 xd 99 —102 ха ee ee 
87,500 Hiivetpool ‘Overhead Railway, Ord. us - ee - 10 14% 14% T 35 — 414 33 — 413 is 
10,000 Do. do, Pret. £10 paid ее ee ee е 10 ee ee ee 2 — 10} i— 0} ee aoe 
87,850 ‘Telegraph Construction and Maintenance. 12 20 % | 20 % | 20% 33 — 86 83 — 85 81} 884 
150, 000. do. 4 Deb. Bds., Nos. 1 0 1, 600 Red. 1909 100 8 vx "E 101 —104 101 —104 si oe 
640,000. | Waterloo &,City Railway, Ord. Btock T ee ee T ee | 100 B 96 83% 8395 88 — 91 88 — 91 D "M 
+ Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


Bank rate of.discount 4 per cent. (Reptewm bar 374, 1903). 
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розы! NAMB, 
100,000 Blackheath ane Greenwich ра естер Light, Ord.. вә ae 
9 0 . . 
100,000 Do. ie 1st Deb, Stock, Prov. Certs. .. 
90,000 | Brompton & Kensington EI Light Sup., Ord., 110 90,000  .. 
20,000 Do. 7% Cum. р, ee 
950,000 | Central Electric Supply 4 % duet: Deb. iren "m e 
60,000 | Charing Cross and Strand Electricity 4 Supply RN ae 
70,000 do, ¥, Cam. Pref. ee 
40,000 Do. do. “ City Undertaking ” discit Pref.  .. 
40,000 Do, do. [NE ee es 
960,000 Do. do. 4 Deb. Stock Red, . ee ae Фе ee 
44,486 »Chelses телону варріу, és T Vs oe 
150,000: Deb. 8 k Red. T "T ee 
00'000 po 4 Deb. боой 1. Sori t 116) all paid .. js 
. tock, „ В . е ee 
800,000 Do. 2nd Erp in ti ee 
40,000 | County of London Brash Prov, а SI. 0rd. а 40,000; e J 
20,000 е do. », 40, 001— 60,000. . ^ 
Do, do. Deb. Stock ie ое | 
оо ТЕЕ. ? fear. о нш быа Shares е i. AE 
son 8 0 в өв ee ea ee 
80, Do. go: Cum . Prel, ee ee | 
140,000 Do. Electro Ora 1% Mort. Deb. Btock ee | 
21, Келип and Raighiabridgs <a 
90,000 "Ea Debenture вей Фа | 
London Electric Supply борс Limited, Ord. .. * | 
49,840 Do o. 6% Pret. 
0002 do. do, 4 % let Mort. Deb, Stock Red 
000 Metropolian Electris ‘Supply, 1 to 100,000 p 
290, De do. Ist Mort. Deb. Stoxx T 
113855 - рон © до. dud Mort. Deb. Stock Red T 
60,000 Do. do. % First Mort. Debs. .. Ё 
40,000 | St. James’ and Pall Mall Eleotrio Light, Ord. oe T .. 
90,000 Do. do. ао: 1 Pret. 90,081 to 40,080 
150,000 Ро. do. Bi% Deb. Stock Red  .. 
12,000 | Smithfield Markets Electric Supp Ord, zd s as ©» 
50,000 4% Deb. Stock .. oe 
66,000 South London восі Ёлрдїу, Or ‘ee ee ее 9 0 ee 
88 | Urban Electric Варріу, © ee ee ee oe oe 
80,000 | o. b бшш; Frein. o ee oe wo 
10,000 | Westminster Bleotrio Supply, Ord os oe oe oe T 
. Do. do. 5 & Cum. Pref. ee ae ee es ee ee ee 
* Subject to Founders Shares. 1 Unless otherwise — all share» are fully paid. 
MARKET QUOTATIONS. Wednesday, April 6th. А Ke e 
— : фу”, җы» сады 2 Latest Week's m xm UN У Latest Week's 
CHEMICALS, &о. Ргїсө, Inc, or Dec, | METALS, &o. (continued). | Price, Inc, or Dec, 
a Acid, Hydrochloric ou S per сті, 6/- g Copper Sheet Sè T +. рег ton £72 T 
а „ Nitric.. ке T +. per cwt, 22/- | es g »  Bod.. T és ,. per ton £72 .. 
а % Охано.. F * . perowt, | 82/- $a | e »  (Electrolytic) Bars .. perton | £64 £2 ine. 
a „ Sulphuric ., - es per t. 5/6 “> | e е " Bheets .. perton #80 £2 inc, 
a Ammoniac, Sal e S per owt, 49/- e 90 " Rod .. per ton £74 T 
a Ammonia, Muriate (crystal) .. per ton | £88 10 y е m " Н.С, Wire per Ib. Rd. id. ino. 
a Se ah HIE coro EN £80 $i | f Ebonite Rod OL ke, BUR. | 8/8 = 
а Bleaching powder A ве .. per ton | £4 10 (e | 95 Bheet * ea .. per lb. 8/- e 
a Bisulphide of Carbon .. рег ton | £15 ae | | n German Silver Wire ve „ perib -| 1/6 .. 
a Borax. : da .. рет ton | £18 Г | h Gutta-percha fine .. aw .. per lb. | 8/- oe 
a Benzole (90 %) T ee „„ рег gal. 77 | ee * h India-rubber, Para fine .. .. рет lb. 4/Tk to 4/8 dec, 
a i (50/90 95) .. - .. рег gal. 5/6 | сё | 4 Iron, C harcoal Sheets .. per ton | £18 ai 
a Copper Sulphate .. T .. рег ton | £2 | * | | 4 ,, Pig (Cleveland warrants) per ton 44/9 1/- inc. 
a Lead, Nitrate Р * .. per ton £24 á ,, Forgings, according to size per ton From #11 oe | 
а „ White Sugar T per ton £81 - | | d ,, Scrap, heavy .. per ton 47/6 to 50/- - 
a м” : “fed gre vs э .. рег ton | £27 10 | T | é ,, Wire, galvanised No. B .. perton | n" * - 
a Methylated Bpirit . per gal, | 2/6 д | £12 10 to 
a Naphtha, Solvent (90%, R "160° C). per gal, 5/6 g Lead, English Ingot ts ee рег ton | £12 12 6] 
a Potash, Bichromate, іп casks .. per lb. Bd, E^ g Bheet oe per ton £18 Т 
а " Caustic (75/809). . +. per ton £94 | sé | | т Manganin Wire No, 98 . . per lb. | 8/- ee 
a " Bisulphate bà ,. per ton | £85 T | g Mercury .. per bot. | £8 б .. 
a Bhellac y (s .. percwt, | 208J- 8/- inc. | d Mica (in original cases) small . per lb, 6d. to 1/9 inc. 
a Bulphate of Magnesia - .. per ton £4 10 * | & os * РА medium per lb, 2/6 to 4/- inc, 
a Sulphur, Sublimed Flowers ,. рег ton | £6 10 T | а » large .. per lb, | 4/6 to 8/6 inc. 
a Recovered ee .. рег ton &5 10 | a6 | | p Phosphor Bronze, plain castings per lb. 1/- to 1/24 
a M Lump .. рег ton | £5 | Pu || p » rolled bars & rods per lb. | 1/- to 1/8 
a Boda. Caustic (white 70 %) .. per ton 210 15 T Е р РА np vem per lb. From 1/1 . 
a Crystals э: .. per ton £8 би o Platinum i .. рег oz, £4 | * 
а Richromate, casks. . . per lb. 94d. | - | p Bilicium Bronze Wire .. per lo. 94, tolld, T 
| Е í Steel, Magnet, acc'd'g to desc p'r n per ton | £58 ee 
METALS, &o. | | | еу F in bars .. £15 to £40 * 
А А | g Tin, Block er ton £129 to } 
b Aluminium Ingots, in ton lots .. per ton | #180 | An | : эк А - o> Э | £180 ЭЕ 
b А Wire, іп ton lots .. рег ton | £168 | M 8S 5 ЖОП а Pi M +» per lb, 1/6 T 
h Sheet, in ton lots .. рег ton £166 | * | n , Wire, Nos. ] to 16 .. s. pe | 1/7 T 
* Babbitt's metal ingots  .. . per ton £48 to £180 4 p White Anti-friction Metals | | 
с Brass (rolled metal 2" to 12") basis per lb. 63а. „White Ant brand per ton £12 to 262 * 
„с и Tube (brazed) és per lb. Bid. ; j Yarns, 2/10s Grey Cotton, on "o "lg per lb. Sd. es 
C y » (solid drawn).. „ per lb. 72d. j „ 6lea, Flax. per lb. 5а, T 
c „ Wire, basis.. T .. per lb. 7а. і „ 8 ply 10 lbs. Russian per lb. in. ee 
е орг Tubes (brazed) .. .. per lb. оза, ў „ 10 lbs. Russian, single .. per lb, 44d. T 
с „ (solid drawn) .. per lb. 92d. j n^ 180 16, Jute rove per ton #11 | és 
g€ op p ет Bars (best selected .. рег ton £12 7 k Zinc, Sh't (Vieille Montagne bnd. ) perton | £24 15 А 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos, Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Bmith & Co.; India-Rubber, С.Р. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1111 & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 


Co., Ltd.; k Mofris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week | Receipts for ad Miles Week | Receipts for | No. Miles 
Locality. ending | the week. E Total to date. open. Locality. ending the week. | wks. open. 
£ &* | . £ E ` ; 2 £* 4E £* ES 
Aberdeen .. Apr. 21.167 | «295 | 44 52,872 410,685, 10 — 8 Dover - ..| Mar. 96 168 | —15|12 | 2,080;— 188| 8 | — 
Birmingham » 2| 59205 | +168 | 14 71,229 | + 8,136 — |2 | Dublin d» .. Арг. 1| 4.181 | —198 | 14 56,258 + 458 47 |+ i 
Bournemouth Mar. 23 907 | + 15 51 51,481 — — East Нат .. e| „ 2 718 | «4104 | — 84,812 6 |4 
Blackburn Apr. 1 1,007 | 4270 | 1 | 1,007| + 2990 183 — | © |Glasgow . „ 218,41 | +298 | 44 | 596,648 | +56,049 +6 
Blackpool Mar. 81 844 | — 49 | 52 41,727 | — 425 = |S Halifax (2 weeks) . .| Mar. 98 | 2,461 | +374 | 61 66,349 | + 6,479 | 89 |+] 
e —Fleetw'd | Apr. 2 489 | 4171 | 14 2,718 | + 35 — 2 B ud Apr. 9 | 1,197 | + 18 — — — — | = 
„  —Lytham | Mar.81| 165 | — 22 | 8296|4 579 7 — |&|Hul .. ‚| „, 2| 8,144 | +860 | 68 | 101,662) + 8,991 | is 72 
Bolton А „ 27| 1,618 | — 68/62 | 98,416 | + 8,793 | 95 — | w! Ilkeston ae ..| Mar. 80 185 — | — — — 95 | — 
Bradford , „ 381] 1,988 | +141 | 62 | 196,810 | 425,267 | 17 | — |. S | Ipswich ay . . Apr. 2 481 =æ | — 5,889 — 9 |-— 
Brighton Apr. 3 928 | +163 | — 46,089 — 7 | — 2 | Isle of Thanet ws ag 2 481 | +115 | 18 8,158 — 948 | 104 | — 
Bristol ae .. „ Lf 4,607 | 4167 | — — — $8 — 8. Leeds a ..| Mer. 96 | 5,086 | + 89 | — 990 | 15.521 41 | — 
( Devonport Mar. 25 487 | + 96 12 5.419 + 76 6 | — |= Liverpool .. „ 26110036 | — 18 128.188 + 2, 976 108 | — 
Dudley Sto'rb'ge „ 25 757 — 18 12 8,758 + 895 — | Ё | London С. C. ..| » 19 10.644 |+1897 | 494 | 493,868 | +96,615 894 | — 
© Gateshead „ 25| 868 |+ 20 12 10.501 + 699] 10} |+ 3 | S | Manchester.. -| „ 46 |10,918 |49197 | — | 698,903 | 292,871 | 72. | — 
:6r' . Glagw » 25 481 | — 7, 18 5,548 + 616 — | о | Newcastle .. m Apo. 3| 8,611 |+ 489 | — — == 17 | — 
9 Hartlepool » 25 949 | + 11 | 12 2,924 + 808 +2 [ Portsmouth. .. Mar. 26 | 1,862 | — — 87,596 | + 6,216 | 144 | — 
ÉOldham—Ashton | ,, 95| 488 — 67/12 5.85 — 374 8 |— |= Salford „ 98 | 8697 | 4616 — 194.500 | 462,061 | 80 | — 
g Potteries .. s „ 25| 1,697 | — 7 132 19.661 | + 1,420 — |2 | Sheffield К ..| „ 8 | 48966 | +111 | 62 | 284,211 + 20,206 250 +4§ 
SSoutbport.. . „ 26| 27 — 171 2,811 | + 225 — |Rk|Southampton  ..| , 24 842 — 48 | — = — n 
& South Staffs. .. » 25 746 | — 82 12 8,786 | + 832) 21 nd Bb. Southend-on-Sea ..| „ BO 211 | — 8 | 69 15,048 | + 2217; 6 — 
„Swansea » 26 150 — 17 | 13 5,481 | + 146] - — |* | Sunderland .. „ 27 1.101 | + 89 52 61,810 | + 8,014 | 90. [+8 
ii Wolverham ton. „ 95| 857 |— 27 | 19 3,959 | — 177 109 |48 | & Tyneside . | „ W 80 | + 38 12 8,9081 + 564| 8-9 |+ -48 
25 664 | +887 | 13 6.035 + 2,170 6 | — |B est Ham .. e| p» 81 208 — 5 1,306 — d — 
25 2042 | — |13 369; — |— |— |8 Wolverhampton .. 37| 44 „ 49/— | — — — 
2 | 1,288 | +427 — — — 103 |+8? |, | Cen. Rly... Apt. 2 | 6,207 | — 825 | 14 la + 150 6 | — 
$39 | — |85 | 11,787, — ef | — City & 8. Lon. Bly. | „ 3 1 — 990 = 
1,815 | +127 | — 100,458 438,98 | 1 | — Du Lucan | n»n 8 + B4 — 
489 | + 90 | 12 926 | + 1,085 | O58 | — L'pool Overh'd Rly. 8 + 968 — 
898 | — 19 | 18 5,009 — 1801 9 | — Mersey Railway .. Mar. 96 + 4202 — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LOCALISATION OF FAULTS ON BODEN 
NETWORKS. 


By W. E. Grovas, Associate Member. 
(Paper read at Birmingham, March 16th, 1904.) 


IT is perbaps fortunate that, in contrast with some other public 


supplies, that of electricity requires for its successful operation that 
faults and leakages be immediately remedied. Any laxity in 
maintaining the insulation is sooner or later fraught with disaster. 


It is also fortunate that such leakages or faults can. be readily - 
detected, and that their locatíon and elimination is а comparatively ' 


simple matter. Tae remarks which follow refer particularly to a 
three-wire low-tension network, with the neutral earthed at the 
generating station, or eub-atation, through a resistance of 2 ohms. 

The rapidity and ease with which a feult can be localised depends 
in a great measure on the arrangement of the networks, and still 
more on the completeness of the plans and details kept. 

The more closely a network is “ netted,” the more troublesome it 
is to localise faulte, and from this point of view it is very desirable 
tbat each feeder should have ite own defined network, and be only 
linked to other similar networks where necessary for balancing and 
equalising purposes. All possible points of junction between the 
networks of the various feeders should be labelled on the mains 
plans, and distinguished in the boxes by some particular type of 

tting. 

There have been various opinions expressed as to the degree of 
fusing of networks that should be resorted to. In the writer's 
opinion it is desirable, in addition to the feeder fuses in the station, 
to fuse at all points where it is fouud advisable to effect a junction 
between the networks supplied by different feeders, and generally 
at these points only. 

Tne obvious danger of connecting two or more feeders through а 
distributor without fasing is that in the event of a short circuit, or 
bad fault, the faulty feeder fuse in the station may blow, and the 
“short ” be fed through a small distributor of sufficient resistance 
to prevent another heavy feeder fuse from blowing immediately, 
but carrying enough current to badly overheat aud destroy it. 

The fuses at the inter-connecting points can be comparatively 
light, because if the system is properly arranged, the balancing 
currents will be small. 

During summer it is usually no disadvantage to work with many 
of the linking points open, which provides an excellent opportunity 
for overhauling the various networks. When a link is closed it 
sbould be noted in а book, or on а card provided for the purpose 
in the office, in order that there may be no delay or hesitation 
if it is necessary to sever the various feeaer networks for localising 
а fault. 

Although the convenience of independent feeding for fault- 


. localising is very great, the efficiency and balance of the system must 


be the first consideration, and the fuse links inserted wherever any 
advantage can be obtained by inter-connection. 

Fusing of the linking points gives no cauee for anxiety, as there is 
little chance of the fuses blowing except when they are fulfilling 
their proper functions, aud if tney should be severed from any 
other cause nothing worse can occur than a temporary want of 
balance. The neutrals, at points where fuses are inserted on the 
outers, will of course be connected up solid. By the use of inter- 
changeable blocks it is possible to fuse any line which may become 
an object of suspicion. 

A junction box, with interchangeable blocks of three types, is 
described in Appendix I. 

As the space for fu:iog in a junction box is necessarily limited, 
unless the box be of cumbrous dimensions, it is perhaps possible 
that in aggravated cases the fuse arc might spread ; but even if 
this did occur, it would be a small matter, and it would ‘save the 
situation," for if you can start an атс, the sudden drop in volts due 
to the short would W the arc, and the faulty line would, be 
freed. 

It is oonceivable that more extinctions would result from the 
blowing of distributor fuses on slight provocation, than from the 
very rare blowing of a feeder fuse. If the fanlty feeder is auto- 
matically isolated by means of link fuses, it should not be difficult 
to locate and disconnect the "shorted " line, an intimate kaowledge 
of the network by means of plans and details being of the first 
importance. It is а simple matter to draw the various connecting 
bolts, and try with portable switch and fuse when the line is clear. 
A means of.connecting this switch should be provided in the 
junction boxes. 

The subject of short circuits is so closely related to the question 
of distributor fases, and the lay-out uf the system generally, that 
**ghorts" occupy tirat attention, but the maintenance of the in- 
sulation in such a manner аз to protect the system from faults that 
may develop into shorts is of the greatest importance. On the 
soundness of the insulation depends the "safety of the consumer 
and the reliability of supply. In the discussion of Mr. A. M. 
Taylor's recent paper, Network Tests and Station Earthing, 
reference was maue to various tests. Tae desire to make this paper 
as complete as possible must be the excuse for the repetition of 
remarks made on that occasion. 

The tests and trials the writer has found convenient are as 
follows :— 


(a) Observance of reading of recording ammeter permanently 


connecting the neutral to earth through a low resistance. 

„ (ò) Joint insulation test by Russell's method." 
* (c) Checking polarity of fault by observance of feeder ammeter 
when “ flashed. 
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(d) Detection of faulty feeder by “ flashing." 

(e) Partial localision by means of * transferring." 

(f) Localision by disconnection to shortest length. 

(д) Final localision by induction method. 

The avoidance of interruption of supply їп any degree is of great 
5 and these tests and trials are selected with that object 
n view. 

Fig. 1 shows an arrangement of panels for the ready performance 
of tests (a) to (e) inclusive. The somewhat elaborate array of neutral 
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switches is necessary to avoid the inadvertent disconnection of a 
neutral cable when testing. 

The connections of toe panels will be easily traced, and where 
necessary the functions of the various instruments are described in 
what follows :— : 

(a) Recording Ammeter. The reading and recording of this 
instrument 16 so far useful that it shows any alteration in the state 
of the insulation e£ the mains, and if the reading is considerable, 
renders test (b) necessary. Ite great weakness lies, ав has been 
many times pointed out, in its readings beiog differential, aud not 
less in the fact that it may be shunted by a neutral fault. These 
qualities render it wholly unreliable as ап indicator of the state of 
tne insulation of the mains. It is sometimes most useful in showing 
the nature of a fault (such as а defective motor armature by oscilla- 
tions of the needle), also the records frequently indicate, by the 
time of tbe arrival and disappearance of a fault, whether or not it 
is controlled by a consumer's switch. 

If the recording ammeter is reading zero it indicates one of three 
conditions: (1) that the insulation is absolutely sound; (2) the 
outers are equally unsound ; or (3) the instrument is shunted by a 
neutral fault. The first case is an imaginary one—in stations of any 
size; the second of very infrequent occurrence, and the last always 
to be suspected. 

(b) Russell's Test.—This is most convenient for a rapid and fre- 
quent test. The formula (vide Mr. Russell's communication, Journal, 


Vol. 30, p. 326), is Р = — B. 


c 

Referring to fig. 1, B is the resistance in series with the record - 
ing ammeter A (взу 2 ohms), so that the test resolves itself into the 
reading of c on the ammeter L in series with or substituted for a at 
the time of testing, and a momentary opening of the switch в в to 
read va on the voltmeter v. For moderately high resistances the 
value of m may be ignored. v should theoretically be of infinite 
resistance, i. e., electrostatic, but the resul's of this test are quite 
sufficiently accurate if any high - resistance voltmeter is taken. 

The writer is experimenting wito a combined instrament which, 
if satisfactory, would replace v and L on tbe pauel fiz. 1. 

The «bject of this instrameut is to read ғ directly on an ohm 
scale wheu R В is momentarily opened. A diu ram and description 
of t^e suggested arrangement is gived in Appendix III. 

If the recording ammet r fails to по!1Ї› auy lenk ge, and the test 
(b) indicates that tne insulation is“ aowu,” it 18 fairly safe to assume 
toat the neutral is at fauit, although occasiunaliy a b lance may 
occur. Uuder these conditions v, will be saall aud R в way be left 
open while the rough teste (c) aud (d) a'e wade. Tne opening of 
the switch R S avoids heavy local curreute through в and bad spark- 
ing at the switches. 

(с) Checking Polarity of Fault by " Flashing "—4A central zero 
ammeter T 1s provided, which cau be cut 1n to take the total neutral 
current by opening the switch в в. Watching this instrument until а 
fairly steady d«flection is shown, either of the outers may be con- 
nected to earth through the adjustable resistance в A by means of the 
switches тв and Bs. If the neutral is faulty a “kick” will occur on 
T when юв is closed. It is sometimes necessary to make this trial 


wheu most of the motors on circuit are shut down on account of the 
unsteadiness of the deflection on T. Ia the case of a balanced fault 
the neutral ammeter T will Ъз unaffected by this trial, the switch Bs 
being open, and the faulty feeder will be indicated by kicking " of 
one of the ammeters р. N, оп the opposite side to that earthed. 

(d) Detection of Faulty Feeder.—1t the last test has proved that the 
neutral is unsound, an ammeter ғ may be cut into each feeder 
separately by means of the switch ns, and the last test repeated 
until the faulty feeder is detected. 

If considerable fault is shown on a, the switch вв may be momen- 
tarily broken while close observation is made of the instruments P 
and x, Obviously, а heavy balanced leak is in the nature of a short- 
circuit, and being beyond the control of в, makes itself sufficiently 
apparent on P and N. In »xtreme cases of this kind it may be neces- 
sary to cut out the faulty pole of one feeder while the fault on the 
other pole is beiog eliminated; but if the insulation generally is 
kept under close observation, this double fault should b3 of very rare 
occurrence. 


(e) Partial Localtsion by Transference.—1t is usually the case that - 


а junction can be made between the distributors branching from the 


various feeders (preferably thr ugh fuses, as mentioned above) By 


transferring the distributors from one feeder to another, and momen- 
tar. ly earthing one of the outer wires, if the neutral is faulty, and 
flashing the switch вв if an outer is dowa,” the fault may be very 
readily localised, to the shortest length the arrangement of the net- 
work will permit Во far consumers have in no way been interfered 


with unless operations may have blown the fuse of a faulty internal 
circuit. 

The earthing of either pole through an adjustable resistance n a 
by m^ans*of the switches Ts and Es is of great service in blowing 
out faults controlled by small-circuit fuses on consumers’ premises. 

It may occur that the neutral 15 "held down” by a fault which may 


hj 
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Fia. 2. 


disappear on a very slight earthing of one of the outers. The con- 
sumer will have the fuse replaced, and it may be necessary to repeat 
the procees until he thinks it worth while to investigate the cause 
of his trouble. It is probable that in this case a few lamps on the 
faulty circuit will be burnt up; it is the penalty of having a fault. 

Of course if, in addition to the above-mentioned fault, а consider- 
able fault on either outer develops, it will automatically affect this 
process; but should such a fault be absent a defective single-light 
circuit may spoil the insulatioa records for days. There would be 
little satisfaction in finding. after a tedious search, a fault con- 
trolled by a tive-ampere fuse. The writer is assuming that there 
are no neutral fases in the purely three-wire circuite, or that they 
are aufficiently heavy to be unaffected by such slight earthing as bas 
been mentioned. 

(f) Localision by Disconnection —If disconnection can be resorted to 
without inconvenience to consumers, it may save the time and 
trouble of carrying test (e) to its extreme limits, the transfer method 
meaning frequent journeys to tbe station to study.the feeder 
ammeter or time in fixing up instrumenta at the feeding pointe. Itf 
arrangements сап be made for disconnection, tests may be msde 
by means of lamps or instruments. If the fault be on either 
outer, the volts between neutral and earth will be raised. Having 
connected up the lamp or voltmeter between neutral aod earth at 
the nearest network box, the various lines or services are discon- 
nected until the voltage drops. When the fault is neutral (the earthing 
switch в s at the station being open), an earth connection may be 
made through a switch and fuse at the juaction box where the test 
is being carried out, the switch being opened after each disconnec- 


Fic. 3. 


tion until the faulty line is detected by a riseof volte on an instru- 
ment connected betweeu neutral and earth, when the faulty line ia 
cut off. 

As an alternative to the last trial, a lamp may be connected bet x een. 
either live out ar and the faulty neutral, tue latter and other outer being 
disconnected. Tie faulty line being at or near earth potential, the 
lamp will glow until tne fault is made dead. It is well to make 
trials at the station before carrying out these rough street testa, in 
order that the resulis may be correctly interpreted. 

(9) Final Localision by Induction Method.—The teste described 
above having failed to indicate the exact position of the fault, final 
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]ecalision may be made by means of an interrupter and induction 


coil. 

This generally well-known method consists in putting an alter- 
nating or interrupted current through the faulty cable, the circuit 
beirg completed through earth. A coil in circuit with which is 
а telephone receiver is taken over the route of the faulty cable, 
starting from the point from which the testing current is supplied. 

In а successful test the receiver beats steadily until the point of 
the fault is reached, when the beat dies away more or less suddenly, 
owing to the test current going to ground. 


o— — — 
en Oe 
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A description of an interrupter designed by the writer, and also 
of а convenient form of coil, will be found in Appendix II. 


Figs. 2 to 6 represent various methods of connecting the inter- 


rupter. The small arrows indicate the interrupted earth current, 
large arrows the supply current, and double-headed arrows the fault 
current, ; 

. Fig. 2 represents the eimplest case where the faulty line can be 


disconnected, and the interrupter inserted in series with the fault, . 


the fault being on one of the outers. 

Fig. 3 shows a method of localising в fault ia a neutral. The faulty 
neutral and one outer аге disconnected, and the interrupter con- 
nected between the live outer and the faulty line. 


Fic. 5. 


In fig. 4 the neutral is not permanently " earthed, or the fault 
isso bad that the removal of the permanent earth connection 
basno appreciable effect on the pressure between neutral and earth. 
No interruption of supply is necessary in this case, the pulsating 
current being superimposed on the supply current. 


Fic. 6. 


If the coupling is as shown in fig. 5, no interruption of supply is 
necessitated, the pulsating current being superimposed on both the 
supply and the faalt corrent. $ 

When iron ducts are in use or the cables are metal-covered, 
contact between the ducts or armour and a gas or other metal pipe 
sometimes leads to false indications, particularly if the surrounding 
soil be dry. i 

The effect is shown in fig. 6. The fault being at B (i.e., the con- 
tact between conductor and metal cover), the current takes the 
lowest resistance path to earth at the point of contact with the pipe 
returning upon itself. In this case the telephone will cease beating 
at A, the effect of the pulsating current between that point and B 
being neutralised. The ground is opened at А and the pipe contact 
removed when, unless there are other similar contacts, а true 
indication is given. Proximity, but not actual contact, has the 
same effect in a less degree. 

The coil is therefore useful in indicating where the cable ducts 
and other pipes are too close together, but proper precautions should, 
be taken to avoid such contiguity when the cables are laid. 

(To be concluded.) 


NOTES ON THE STEAM TURBINE. 
By the Hon. G. L. Parsons, A. M. I. C. E., A. M. I. E. E. 


1м the course of a few notes on the Parsons turbine, before the 
Newcastle Local Section, on the 21st ult, the author remarked that 
in the cylinder no lubrication is required, since no parts are 
touching; tbe two end packing glands being of similar construction 
to the balancing pistons, also run clear, hence no. oil can possibly 
find its way into the cxhaust. ‘Turbines aro running in brewerics 
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and chemical works, where the exbaust is led straight into the vats 
or liquids which require to be heated, ard at Heaton part of the 
turbine exhaust steam is specially condensed to be used as distilled 
water for delicate chemical processes. The cost of oil for a large 
turbine works out at about 002d per kilowatt-hour. 

Among the earlier machines were the 350-&w. alternators put down 
at the Manchester Square station of the Metropolitan Electric. 
Bapply Cv., of London, in place of the reciprocating engines, which 
had been causiog immense annoyance through vibration. These 
turbines gave complete eatisfaction, and several of them have since 
been converted to continuous current. Since then the size of 
turbines has gradually increased, units of 500 kw. being put down 
in Newcastle, Scarborough, Cambridge, London and other places. 
The next important advance was made in 1900, when two alter- 
nators, each of 1,250 xw. capacity, were constructed for the city of 
Elberfeld, in Germany. The turbines had two cylinders arranged 
in tandem, and ran at 1,500 revolutions per minute. They were 
coupled to four-pole alternators with revolving armatures, giving 
single-phase current at 4,000 volts and 50 periods. The air-pumps 
were driven off the turbine shaft by worm and worm-wheel, the 
circulating pumps being separately driven. The steam consump- 
tion at full load with slight superheat was 18:8 lbs. per kilowatt-hour, 
or 11:9 lbs. per indicated horse-power Hour. The parallel running was 
very good, the turbines steadying the 1,000-kw. Sulzer-Brown- 
Boveri alternators running at 93 revolutions per minute. 

The single-cylinder type of turbine has again been adopted for the 
larger as well as for tbe smaller sizes, being found cheaper as well as 
more efficient, besides requiring a shorter engine room. Plants up to 
10,000 І.н.р. are now being constructed with a single cylinder. As 
a high vacuum is most important for obtaining the best results in 
steam economy, ample space is allowed at the end of the turbine for 
the exhaust steam, and the condenser is generally placed in a pit 
straight under the turbine so that the drop in vacuum may be as 
small as possible between the machine and the condenser, while the 
length of piping required is greatly reduced. The following table 
shows the effect of variation of vacuum on the consumption of 
steam in the case of а 1,500-kw. set. For smaller sizes the varia- 
tion is not во marked. 


Vacuum (bar — 80 in.) Difference in steam consumption 


In. per 1 in. of vacuum. Per cent. 
27 55 - vss T — 4 
28 .. vas pe P s "EET. 
24 ... з sas diss "X Vis >. 
22 AP Vi -— s * 21 
16 ... a e -— on .. 20 


As regards the cost of obtaining these high vacua, a little in- 
vestigation will show. that the extra power required to maintain а 
higher vacuum ín а given conde: ser (and the cooling surface need 
not be larger than usual) is very small in comparison with the 
saving of steam in the main turbine with а good vacuum. А high 
vacuum is of no advantage in the case of a reciprocating engine, for 
various reasons. The low-pressure cylinder would require to be 
very large to deal with the comparatively enormous volume of 
steam, resulting in much greater cost, friction and condensation. 
The exhaust passages and ports would also present many difficulties, 
and make the whole plant very bulky and clumsy, апа in no way. 
more efficient. 

One of the most interesting examples of what can be done with 
steam turbines is the Forth Banks station of the Newcastle and 
District Electric Light Co., Ltd. It was first started in 1889, four 
unite of 75 KW. each being put down; it now contains a total of 
3,000 E w., installed in а very small space, the only disadvantage of 
the station being the heavy cost of carting away the asbes. The 
demand for direct current has increased so fast that a new station 
has been built in the Close. Two units of 1,000 Kw. each have been 


started during the last few months, and a third of 1.500 Kw. has just 


been ordered. The 1.500-Kw. set will embody further improve- 
ments. The governor will be of the mechanical type, keeping the 
speed constant within 2 per cent. -The dynamos, each of 750 xw., 
will be of a new design, specially wound to give fixed commutation 
from no load to 50 per cent., or even 100 per cent. overload. If found 
desirable at a subsequent date, tnis set can be over-compounded for 
traction purposes. 

Among other large continuous current plants made recently are 
two 1,800-K w. tandem sets at 480 volts, for Manchester Corporation, 
running at about 1,000 revolutions per minute. When tested on 
site, the steam consumption was about 194 lbe. per kilowatt-hour at 
fall load and 23 at half-load without superheat, with 120 lbs. steam 
pressure. Three sets of 300 Kw. each have just been completed for 
the Corporation of Derby. They run at 3,900 revolutions per minute, 
and are intended to supply current for traction and lighting. The 
dynamos are specially wound to give sparkless commutation for all 
changes of load without movement of the brushes. Curves were 
taken ona Horn tachograph showing the variation of speed when the 
main circuit was made and broken on a load of 350 gw. ; the temporary 
variation did not exceed 44 per cent. and the permanent 23 percent. 
The dynamo was tested by throwing 350 Kw. off and on when running 
both as а shunt machine and as a compound, no movement being 
found necessary for the brushes, which were of brass wire. The 
following table shows the variation of voltage under different 
conditions, 


kw. Voltage. | Bpeed. 

Compounding in use 0 . 505 3,075 
REA AE .. 336 .. 565 3,000 
Shunt only ->  ... .. 300 .. 500 3,000 
„ 0 . 543 .. 3,075 
мә ,., ^f g O. 520 ,.. 4,000 
(Constant, oxcitation) 22. O $... . 918 -.... 8,000 
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Many large alternators bave been constructed during the last 
few years, including two of 750 Kw. capacity erected at Bristol last 
ап цоп. The latter are of the revolving-armature type, running at 
1,860 rp.m.; they have six poles and generate single-phase current 
at 2,000 volts and 93 periods. 
alternators bave been constructed, including four of 500 kw. capacity 
for the Metropolitan Electric Supply Co., at 1,000 volts and 60 
periods, and two of 1,500 Kw. capacity for the Corporation of 
Sheffield at 2,000 volts and 50 periode, all of the revolving-armature 
type. ` 
Three-phase sets are more numerous, especially for voltages of 
about 6,000. At present plants varying in size from 750 xw. to 
3,500 Kw. are being ocnstructed, the large sets being for the Car- 
ville station of the Newcastle Electric Supply Co, all of the 
revolving-field type, the number of poles being either two or four. 
The stators are built up in a cast-iron case with ample provision 
for ventilation through the cove, the windings being placed in 
tubes of tape and pressspahn, which, on the whole, are the most 
satisfactory. Each tube is tested thoroughly electrically by 
flashing before being put into the stator, but it should be pointed 
out that an excessive pressure test, though it may not appear to 
cause damage, is really injurious just in the same way as a boiler 
is permanently strained by being tested too highly. The rotors 
have former-wound coils with plenty of insulation and special 
supporte to resist the centrifugal strains due to the high speed. 
The pole-tips can be removed and a damaged coil replaced by the 
spare one in a few hours. 

A plant of 1,500 Kw. capacity is now being constructed for the 
Ultimo power station of the Sydney tramways, N.S.W. The 
periodicity is 25, requiring a two-pole rotor running at 1,500 
revolutions per minute. For colliery work three-pbase alternators 
with revolving armatures generating at a pressure of 440 to 550 
volts are becoming very numerous, the largest of tbis type being 
a 750-Kw. set for Ashington Colliery. The output of the steam- 
turbine in England bas increased enormoasly during the last two or 
three years, and includes plants of large size for most of the large 
towns and power companies. On the Continent, Мевагз. Brown- 
Boveri have some large plants iv hand, including three-pbase alter- 
nators of 10,000 H P. for Messrs. Krupp’s works at Essen and five of 
8,000 H. P. for the Paris Metropolitan Railway, while in America the 
turbine bas become very popular, and fhreatens to displace the 
reciprocating engine in all the larger schemes. 


THE DESIGN AND CONSTRUCTION OF 
BUILDINGS CONNECTED WITH THE GENE- 
RATION AND SUPPLY OF ELECTRICITY. 


IN a paper read by Mr. C. S PEacH before the Royal Institute of 


British Architecte, at the Institution, 9, Conduit Street, the 
author emphasised the need for an architect to study tbe buildings 
required for modern sciehtific industriee. The buildings connected 
with the generation and supply of electricity are a conspicuous 
example of such structures. In less than twenty years they have 
developed from small commonplace sbeds to complex structures 
frequently of great size, occupying prominent sites, and supplying 
power for innumerable purposes. Upwards of 750 of these build- 
ings have in about fifteen years been erected in the United 
Kingdom alone, and a much greater number abroad. 

Primarily central stations may be divided into three classes— 
vis :— 

1, The power station—the class now coming into vogue and the 
real central station—at which power is generated and transmitted 
to sub-atations for distribution. 


2. The sub-station, which receives the power from the central: 
source, and retails or distributes it to consumers in its immediate 


vicinity. 

3. Direct supply stations where the power is both generated and 
distributed. 

The author treated at considerable length the building require- 
ments, equipment, and arrangements of the various classes of power 
stations, describing more or less fully the principal stations in the 
United Kingdom, on the Continent, and in America. Working 
drawings and views of the buildings were shown by lantern slides, 
and а large number were displayed on the walls of the meeting- 
room. 

A great number of water-power stations have been erected 
abroad. but there are none of first-class importance in Great Britain. 

At Niagara, probably the best-known water-power station, the 
volume of water is estimated to represent 7, C00, O00 H. P., the greater 
part of which can, and eventually will, be made available. The 
machines dealing with this power will be concentrated in & com- 
paratively small area. This concentration of enormous power 
within a building is a new feature. The structure must be 
calculated with an ample margin of safety, and to allow consider- 
able etrength above what would be considered sufficient in ordinary 
practice. 

Tbe steam-power station is a comparatively recent introduction, 
and the author predicted a great demand for these in tha future. 
The station of the London Electric Supply Corporation at Deptford 
was, perhaps, the first of this kind, designed by Mr, Ferranti in 
1558. Stations erected ten years later in America have followed 
very closely Mr. Ferranti'e design, The Americans have displayed 
great ingenuity in installing very powerful plant on sites of emall 
superficial area; stations with plant on more than one floor are 
more common there than elsewhere, A remarkable instance is the 


A certain number of two-phase. 


Edison station at Philadelpbia, where the plant is installed in an 
eleven-story building, each department being placed on a different 
floor, one above the other. 

The Manhattan station, New York, is topical of central stations 
generally in one respect. It is built ona bad foundation, the gneiss 
bed rock bottom being deeply eroded by streams which formerly 
traversed it. It is therefore of unequal supporting power, which 
accounts for the apparently unequal atrength and thickness of the 
foundations. Large quantities of water are used in conne^tion with 
the work carried on in central stations, therefore they are freauentlo 
erected on the banks of rivers and canals, where the sub-soil is 
hardly suitable for such buildings aod careful adjustment of the 
weight is necessary. Sometimes tbe subsoil is bard in places and 
yielding in others. In such cases foundations like thos: of Man- 
hattan have been fcuod suitable, but in very soft soils much water- 
logged, it is, as a rule, better to support the load on concrete floats 
5 to the weight, allowing somewbat more than half che 
load wbich would be taken for an ordinary building. A thick float 
of concrete all over the site is a common method of meeting the 
difficulty, both in English and German practice. It is a good plan 
on clay, but should be keyed on the underside on looser soil». 

Referring to the architectural treatment of some of the Con- 
tinental stations, it is often eaid of buildings treated like Geneva, 
Munich, and tbe Berlin stations that they аге expensive. They аге 
generally less costly than many buildings which look plain and are 
so described. The difference is that in the one oase full value is 
obtained from the embellishments by good design, in the other case 
the same or greater expense is incurred for material not essential to 
construction frittered over the surface, and therefore ineffective. 

Almost every combination and kind of plant and design of 
central station is to be found in Great Britain. One of the largest 
power houses in London will eventually be that of tbe Central 


Electric Supply Co. at Grove Road, 8t. John's Wood, which 


- shafts of central power stations. 


will supply power for general purposes for the west-end districts of 
London served by the Westminster Electric Supply Corporation 
and the St. James's and Pall Mall Rlectrio Lighting Co It is 
situated on the bank of the Regent's Canal, the site being 74 acres 
in extent, all of which willeventually be covered with the build- 
ings. Upwards of 150,000 н.р. can be placed on the site if the 
plant is arranged on the one-floor system. One-half of the first 
section bas recently been completed, and provides accommodation 
for 14,800 нр. 

The author gave details also of the power stations at Edinburgb, 
Glasgow, Manchester, Sunderland, Brighton, Eastbourne, Liverpool, 
Dublin, Chiswick, the City of London Power station near Black- 
friars Bridge, and others. 

Of the composite type of direct supply stations in small towne, 
sooner or later combination between towns and districts will take 
place, and co-operative power stations will replace this clase, and 
those then existing will become partly eub-stations. 

In regard to sub-stations, every precaution should be taken to 
prevent transmission of mechanical vibration or escape of sound 
beyond the building. The buildings must be dry, well ventilated, 
and well lighted in every part. 

The author gave some interesting illustrations of the chimney- 
They may be erected in groups of 
from two up to six or more, and should be of better construction 
and appearance than is often deemed sufficient. Cast-iron caps are 
frequently objected to as being heavy; properly designed, they are 
lighter than a corresponding mass of brickwork. Within reason- 
able limits a fairly heavy cap is an advantage and not a dis- 
ad vantage. 

The suthor concluded by remarking on the intimacy which must 
exist between tbe engineer and architect during the carrying out of 
this claer of work. 

Prof. KENNEDY opened the ditcussion, and expressed his satis- 
faction that architecte were seriously faking the matter up, because 
these large stations bad to come, and the more attractive the outside 
appearance could be made the better for all concerned. The 
question of vibration was a serious one, although it must be con- 
fessed that in this matter the architect was largely at the mercy of 
the engineer, who must have foundations of a particular shape. 
Experience had shown that the foundation shonid be made as broad 
as possible to prevent rocking ; non-combustible materials should 
also be used in these buildivgs. 

Mr. Јонх Вглтев called attention to the fact that there were 
earth vibrations and air vibrations. 

Mr. Евввлхті and Mr. Gay also took part in the discussion. 


DESIGN OF SMALL DYNAMOS. 


By J. W. BURLEIGH. 


Tue writer is of opinion that the design of sinall dynamos 
has not received the attention of technical journals, &c., 
which it justly deserves. Formule for various details of 
machines have, from time to time, appeared, but it very 
rarely happens that a certain specific output is chosen, 
and the principal calculations for the sizes of electrical 
details are shown in a concise form. 

For the manufacturer to be enabled to produce machines 
at either 110, 220 or 440 volts, with equal facility, and in 
equal time, it is of the greatest importance that the carcass, 
before winding, should be the same, that is, of course, whea 
iv has a certain definite kilowatt output assigned to it. By 
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careful design it is nob a very difficult matter to be able to use 
the same core discs for the three voltages, and even the same 
number and size of slote. It usually happens, however, that 
in windings for 110 volts, we can use half the number of 
sections in the commutator that are required for the two 
higher voltages. This system of using the same parts, and 
only varying the windings to suit each voltage, must 
necesearily greatly reduce stock parts; although at times in a 
line of machines some slight sacrifice is made by adhering to 
this method, it is more than counter-balanced by the many 
advantages obtained. For the manufacture of machines 
on these lines, the writer is convinced that the bipolar 
type of dynamo or motor is preferable up to about 10 Kw. 

To illustrate the course which I adopt in small machines 
I have selected эп output of 2'4 kw. at а mean speed of 
1,200 r.p.m.  [ purpose giving briefly the principal 
formulz used in determining the resulta which will follow. 

All dimensions, except where other wise stated, are in inches, 
and Kapp lines are used. | 

We first determine the specific output (w.); this will be 
taken as watta per revolution; from this figure we can easily 
get good approximate dimensions of the principal sizes in 
the armature 

D x L = M. X O. 


D = diameter of armature. 
L = length of armature. 
W, = watts per revolution. 

C = 8 constant. 


For machines with a specific output of from 1:5 to 5, с 


may be taken at 110. 

D can at once be settled by taking a certain peripheral 
speed; this usually is from 2,500 to 3,000 ft. per mi uute in 
small armaturer. 


Therefore, D = —-- x —. 
P, = peripheral speed. 
It follows from above, 1, == 755 ES 


The next step is to find a suitable flux through armature 
(za). Some years ago I went into the question of deter- 
mining tbe za, and, from experience with а large number of 


Drralls Ок MAGNETH AND ABMATURE. 


machines, I found, for the beat results and economical pro- 
duction, that this quantity varied as the square root of the 
specific output, x 140— 

20 == W. X 140. 
It will be apparent that, by using the same number of slots 


for three different voltages, the za will necessarily vary f 
one or other of the voltages. dicen 


Having determined the za, the number of conductors = 
у 
reve. x да Х 10. 


To obtain sparkless collection, I find that 5. -turna 
cross amp. -turns 


NO = 


should not be less than 1°1, and if the reactance volts are 
over 4 this quantity should be at least 1 8. 

The reactance volts are calculated on the lines laid down 
by Mr. Hobart in his recent paper ; I use the formula in the 
following form :— 


i (E x 20 x T x &) + (кх? x T? x s) 
EE 


inductance in henrys. 

embedded length of conductor in inches. 
turns per section. 

maximum number of rections short-circuited. 
free length of conductor in inches. 


< 
э 
ИЕШЕ 


= Frequency of commutation. 
H, — Revolutions per second. 
w = Width of brush. 
Reactance volts = 2 71/0’. 


? 


“ S current in each conductor. 


Hysteresis in armature core 

(Da x 930)'* x 003 x periodicity x v x 1077. 
ре = lines per square inch armature. 
v == volume of соге in cubic centimetres. 


Hysteresis in teeth 
(04 x 930)" x ‘003. x periodicity x v x 10-7 
D/ = Lines per square inch at bottom of teeth. 


As far ав I am aware no satisfactory formula has been 
evolved for accurately predetermining the eddy current 
losses. From the tests of a large number of small machines, 
I find that 80 per cent. of the total hysteresis loss gives a 
good approximation for the watts lost by eddy currents. 

The temperature rise is calculated on the assumption that 
1 watt lost per sq. in. corresponds to a rise of 50° Е. On 
this basis the temperature rise of the 110-volt machine 


which follows would be 50 x | X = 54 F., 1:07 being | 
the watt loss per sq. in. | 


1. 2. 3 
Volt 110 220 440 

Amperes ... T ove Ена 22 11 5'5 
Speed .. .. .. .. 1200 1 1,300 
Watts per revoletion ... isi 2 02 22 1:86 
Diameter of armature ... © 73 in. 7% in. 72 in. 
Length of armature... ‘ia 4 in. 4 in. 4 in. 
Effective length 880 sas 3°6 in. 3:6 in. 36 in 
Number of slots... РОТ Те 48 48 48 

; 265in. x 265 in. x 266 in. x 
ошон эз Led 75 in. 75 in. 75 in. 
Dia. of armature bottom ot slot 6} in. 64 in. 61 in. 
Width tooth at bottom i 14! 144 144 
Polar angle iss т " 125* 125° 125° 
No. of teeth under pole + 10 

per cent. for spread ... 925 18 26 18:25 18 25 


Bection of armature ; 
Area teeth at bottom 
Area of gap actual 2 
Effective area 90 per cent. of 

actual area aes . 31 5 sq in. 315 eq. in. 3155 sq. in. 
Area of fleld magnets ... 18 өд. in. 18 өд. in. 18 6 in. 


. 16:65 . in. 16 65 sq. in. 16 65 aq. in. 
9 5 өд. in. 9˙5 вд. in. 9 5 sq, in. 
35 sq. in. 35 sq. in. 35 вд. in. 


Bore of magnets s ui 8 in. 8 in. 8 in. 
Number of conductors ... е 480 1,152 1.728 
Number of commutator sections 48 96 96 
Turns per section ds uns 5 6 i 9 
Bise of wire 5 .. 14 8. W. G. 17 8. W. G. 19 S. W. d. 
Mean length of tura ... m 32 in. 32 їп. 32 in. 
Resistance of armature at 150° f. 290 1°43w 418 
Volte lost in armature winding 7 17 26 
Volte lost due to brush contact 
and connections (approximate) 2 4 6 
Total internal volte. vii 119 24t 471 
Flux full load ... и m 206 190 210 
Flux constant Е сз T 145 128 154 
Leakage coefficient  ... т l3 18 13 
Average length (assumed) of | 
lines in magnets... T 28 in. 23 in 28 in. 
Lines per sq. in armature  ... 12°38 11°4 12 62 
ie „ teeth. 217 20 0 221 
i „ gap 6:55 6 04 667 
й » magnets : 149 13°75 1515 
Amp.-turns armature ..,. e 120 110 130 
Т) teeth ees ene 350 300 | 400 
" gap... a. -— 100 2,810 3,140 
n magnets... ә, ‚430 1,140 680 
Back turns (assumed)...  .. 300 309 "300 
Total a/s required ... ... 5,980 4,690 5.650 
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Length of coil ... X: éss 5 in. -5 in. 5 in. 
Inside length of turn ... . 185in  185in. 
Gauge of wire sae .. 218 W.G. 24 SWG. 26 8 W.G. 
Depth of winding bo we Lin, 1'25 in. 14 in. 


Mean length of turn ... .. 21590 in. 22:5 in. 23:5 in. 
Number of layers к А 22 35 50 
Turns per layer... ió s 109 139 167 
Total turns on both coils iic 4 796 9,730 16.700 
Yards... i "e “+ 2890 6,050 10,800 
Resistance cold... - "T 86: 5v 390w 1,040w 
ii warm 9525 as 99w 456w ^ 1,2.0w 
Shunt current ... T .. 111 amp. 483 amp. 366 amp. 
Ampere-turns ... 25 ius 5,320 4,700 6.100 
Watts lost in both coils ton 193 106 161 
Radiating surface of coil .. 248 вд. in. 255 sq. ір. 280 sq. iv. 
Temperature rise F ud 50° 42° 58° 


Weight of wire.  271bs 26:51. 32 lbs. 


Sparking Factors. 


Gap-turns per pole ... T 1,540 1.420 1.570 
Cross э/в per pole pes sA 966 1,160 885 
Сар ampere-turns | 
Cross ampere-turng | 199 dn 17 
Total a/s on armature ... . 2,800 3,320 2,550 

Tota] % on coils | : 
'Lotai 8/8 on armature $89 T4 201 
Diameter ої commutator = 41 in. 43 in. 43 in. 
Bar and insulation one 311 155 155 
Width of brush ... E ve J in. 4 in. j in. 
Turns sbort-circnited ... PN 2 4 4 
Frequency of commutation... 298 274 324 
“Embedded” length ... .. 72 in. 7:2 in. 7:2 in. 
“Free” length ... Ss .. 24:8 іп. 94:8 іп. 24°8 in. 
Inductance іп bemys .. 000097 00028 000628 
Current in each conductor 1L'€ 5 75 3 
Reactance volts... $us adi 2°11 278 3:8 
Hysteresis and Eddy Current Loss. r 
(pa х 930)!5 x 003... m 9,400 8,400 9,800 
Periodicity ja it sis 20 18:4 217 
Volume in cubic centimetres | 

(below teeth)... ves T" 1,700 1,700 1,700 
Watts lost EM 32 27 36 
(pt x 930)!" x 003 .. 298,000 20,300 24,000 
Volume of teeth cubic centi- 

metres... de: т s 364 364 364 
Watta loss 25 hes m 17 14 19 
Total bysteresis loss  ... T 49 41 55 
Eddy current loss 8 bysteresis 

los bon m 92 40 33 44 

Total core loas si 89 74 99 
Ohmic Loss in Armature. 

Total armature current “ae 23°2 11:5. 59 
Watts lost sei d 7 156 189 146 
Total watts lost іп armature! ... 245 263 245 
Radiating surface iss .. 290 sq. in. 280 sq. in. 230 sq. in. 
Watts per sq. iv. T i 1:07 114 1:07 


NEW PATENTS APPLIED FOR. 1904. 


ompiled expressly for this journal by W. Р. Тномрвом & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liv 1 
inquiries should be addressed. ndo: A 


11.8284, 1908. “Improvements relating to electric telegrarhy.” A. Mrir- 
нғар. March 28rd. (Date applied for under Patents Rule 9, May 23rd, 1903.) 

27.044, 1903. "Improvements in secondary or storage batteries." C. G. M. 
HarpiNGHAM, (The Electric Boat Co. United FEtater.) March 28th. (Date 
applied for under Patents Rule 9, December 10th, 1903.) (Complete.) 

6,780. “ An improved life-guard for electric and other tramcars.” H. G. 
Harrison. March 21st. 


6,11. "Improvements in electrical signalling instruments." H. W. SI LIvAx. 
March 21st. : 


6.832. “Improvements in and relating to electrolytical extraction of metals 
from solntions." J. Е. Ween. March 21st, 


6.823. “Improvements in electro-mechanical cut- outs.“ J. E. SPAGNOLETTI 
March 21st. 


6.84. *' Improved means for automatically controlling the passe ge of electric 
currente," J. E. SPAGNOLETTI. March 21st. 

6,943. “A new or improved terminal attachment for the conducting wires 
of electrical machines and apparatus.” А. SavsER. March 9151, (Complete.) 

6.857. “Improvements in electrical :witching apparatus." J. R. Dick, 
March 2Ist. 
6,573. "Improvements in and relating to ‘clusters’ for incandescent electric 
lamps.” J. H. Date. March 22nd. (Complete.) 

6,878, "Improvements in electrical ignition apparatus." A. ECKSTEIN and 
H. J. Coates. March 22nd. Я 

6,889. “Electrical distribution." J. L. WoepBRIDok. March 22nd. 


0,806. “Improvements in and relating to electric tramway i т 
F. W. Baynes, March 22nd. i ув and railways. 


6.913. ''Improvemente in and relating to safety fuses.” C. Koen. March 
22nd. Complete.) 
6.259. "Improvements in flamenta and in methods oi manufacturing the 
same." H. C. Lewis. (The Genera! Electric Co., United States.) March 22nd. 
6.360. ‘Improvements in nlaments and in methods of manufacturin 
15 : 8 - E К the 
sume," H. C. Levis. (The General Electric Co., United States.) March 22nd, 
6.96). “Improvements in and relating to electric motors." Tur BRIIISH 


'l'HoMsoN-HovsrTox Co., LTD. (The General Electri xt 6 
March 22nd, , ( r ссёгіс Co., United Btatcs.) 


6,972. “Improvements in electrodes for are lights.“ F. J. GEnARD and E. 
FriERpLER. March 22nd. 


7,017. “ Improvements in reflectora for electric glow lamps.” J. T. CONNELL. 
March 28rd. : 


7.044. “Improvements in and relating to electro-capillary apparatus." J.T. 
ARMSTRONG and А. Ошико. March 23rd. 

7,052. “Improvements in supporta or carriers for the glass globes of electric 
атс lamps.“ W. W.Apaws. March 28rd. Tae 

7,056 “Improvements in or relating to the production of metals of the alkali 
group by electrolysis.” E. A.Asnuckorr. March 23rd. 

7,0601. Improve ments in electro-depositing apparatus." ‘THE LEEDS COPPER 
Wonxs, Lro., and J. C. JogtiNé. March 23rd. 

7.061 * А symmetrical vapour ccnducting-medium-for alternating currents.” 
О. Hotz. (Date applied for under Patents Act, 1901, March 23rd, )9€3, being 
date of application in United States.) March 28rd. (Complete.) 

7.065. ‘*Trencmitting alternating currents throvch a vapour.” E. 
WEINTRAUB. (Date applied for under Patents Act, 1901. March 28rd, 1903, being 
date of application in United States.) March 23rd. (Complete.) 

7066. “ Alternating current rectifving apparatus.” C. P. STEINMETZ. (Date 
applied for under Patents Act, 1901, March 23rd, 1902, being date of application 
in United States) March 23rd. Complete.) - 


7,007. Rectifying alternating currents.” E. WrriNTRAUR. (Date applied for 
‘onder Patents Act, 1901, March 23rd, 1903, being date of application in United 


States.) Marob 23rd. (Complete.) 
7,078. "Primary battery." W. К. Burrows and T. Lyons. March 24th. 
7,118. “ Electrical emergency railway brake.“ C. MackintosH. March 24tb. 


7.129. Improvements in end relating to telegraphic signal systems." C. G. 
Векке, March 24th. (Complete.) 


7,197. “Improvements relating to electric bells." E. G. Harcourt. 
March 25th. 


7,208. Improvemente in controlling systems for electrie motors. G. 


` WESTINGHOUSE and L. M. AEPIN ALI. (Date applied for under Patents Act, 1901, 


May ist, 1903, being date of application in United States.) March 25th. 
tComplete.) | : i 

7,909. ‘Improvements in 1inulti-voltage electric generators.” G. H. GiBsoN 
(Date applied for under Patents Act, 1901, April 4th, 1908, being date of spplica- 
tion in United States.) March 25th. (Complete.) 

7,211. “Improvements in ard relating to apparatus for the control of 
electrical switches and like devices." L. Roninson & Co., LTD, and E. 
GARSI DE. March 25th. 


7,217. “Improvements in  magneto-electric machines." F. R. Simms. 
March 26th. 


7.238. Improvements in electric insulators.” J. G. Lorrain, (Societa 
Ceramica Richard-Ginori, Italy.) March 26th. (Complete.) 

7347. ‘*Improvements in and relating to the scaling of electrical con- 
ductors.” L. R. LXE. March 26th. 

7.249. Improvements in and relating to electrical fuse-boxes, junction boxes, 
and the like.“ L. R. LRE. March 26th. 

7.267. “Improvements in electrical switches.“ V. BoRN AND. March 26th. 

7.293. An improved sparking plug.“ Tyr Al. BAN V Manrractgrine Со, 
Lrp., апа F. LAMTLOHU CH. March 26th. 

7, 228. Im rovements in are lamp electrodes." R. FLEMHIN a. (Date applied 
for under Patents Act, 1901, March 26th, 1903, being date of application in 
United States.) March 26th. (Complete) | 

7,299. ‘Improvements in arc light electrodes and method of making same.“ 
J. T. H. Dempster. (Date applied for nnder Patents Act, 1901, March 20th, 
1903, being date of application in United States.) March 26th. (Complete.) 

7,304. “ Method of and apparatus for administering ‘cold light’ electric 
baths." G. E. Gartre. March 26th. 
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PUBLISHED SPECIFICATIONS. 


Copies of апу of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). À 


1903. 


AUTOMATIC SHUNTING POINTS кок OVERHEA TROLLEY WIRES USED ON ELECTRIC 
Raitways. H. Brecknell.E. M. Munro and H. I. Rogers. 3,673. Feb- 
ruary 17th. 


ELECTRICAL BwircHES. B. H. Heywood and H. W. Heywood. 8,825. Feb- 
ruary 18th. з 


ВАЕЕТҮ ELECTRIC Fuses. E. Mies. 3.988. February 19th. 


AUTOMATICALLY OPERATED ELEctTRIC BLOCK-SIGNALLING OR BRAKE-0PERATING 
Device FOR RAILVAVS. N. Dobrzanski and J. Husckak. 4,089. Feb- 
ruary 20th. 


REVERSING MECHANISM ron DYNAMO-ELECTRIC MACHINERY, H. Leitner and 
R. N. Lucas. 4,732. February 28tb. 


ELECTROLYTIC CELLS. W. Thomson. 4, 788. March 2nd. 


ELECTRIC Rnrosratrs. E. A. Carolan. (The General Electric Co., United 
States.) 5,169. March 5th. 


Coxpvits ок Casings For ELECTRIC Conptuctors. R. Н. W. Knight and L. 
Nagel. 5,340. March tith. 


CowxrROoLLING Evectkic Motors. E. A. Carolan, (TEe General Electric Co. 
United States.) 5,787. Mach 6th. 

DETERMINING THE Power FACTOR or ALTERNATING CURRENT ELECTRIC CIRCUITS. 
E. A. Carolan. (The General Electric Co., United States.) 5,288. 
March 6th. 


ELECTRIC Gas LIGHTERS. A. J. Boult. (Electric Contact Co., United States.) 
6,480. March 9th. 


ELECTRIC Arc Lamps, J. J. Rathbone and E. R. Smith. 5,572, March 10th. 
ELECTRODES FOR STORAGE Batre nirs. H. F. Joel. 5,845. March 1th. 
ELECTRIC Arc LaMrs, T. Hamilton-Adams. 5,973. March 13th. 
ELECTRICITY METER. R. Ziegenberg. 6,102. March 15th. 


ELECTRIC ALTERNATING CURRENT GENERATOR ESPECIALLY FOR Purtosts o 
IGNITION IN EXPLosion MOTOHS. A. Herz. 6,316. March 18th. 

OPERATION AND REGULATION OF Enrernic Morors. Vickers, Sons & Maxim, 
Ltd., and A. D. Williamson. 6.513. March z0th. 

ELECTRICAL INsvLATORSs. H. Lea. 6,528. March 20th. 


ELECTRIC SWIICHES. I. H. Farsons, of the firm of Gent & Co. 6.540. 
March 20th. 


HOLDER ғов ELECTRIC LIGHT SHADES. Н. Simmonds. 7,286. March 28th. 


DYvNAMO-ELECTEIC MAcHIN ES. W. E. Evans. (Allgemeine Elektricitate Gesell- 
schaft, Germany.) 7,384. March 30th. 


ELECTRICITY METERS PROVIDED WITH MEANS FOR REGISTERING THE MAXINUM 
CoNscMPTION. W. E. Evans. (Allgemcine Elektrieitats Gesellschaft, 
Germany.) 7,985. March 80th. . 


ELECIBIC Акс Lamp, A. Bureau. 7.812. Apri) 4th. 
ELECTRIC CocPLINGS. J, N. Dauncey. 7,955. April бір. 


Seacc ok WIRELESS TRLEGPaPHY. W. P. Toompson. iJ. S. Stone, United 
States.) 8.507. April Mth. 

Spacer TrELrcRAPHY, W. P. Thompson. (J. 8. Stone, United States.) P,50&. 
April 14th. 


WinkLEsS TELEGRAPHY, W. P, Thompson. (J. S. Stone, United Staten.) 8.00. 
April 14th. 
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BLONDLOT'S N- RAS. 
Ro many different kinds of rays have recently been thrust 
upon us, that we naturally begin to resent any further addi- 
tion to their number. The latest addition is the N radiation 
discovered by M. Blondlot, and this appears, if we are to 
accept the resulte of the experimenta of their discoverer and 
his disciples, to have perhaps the most wonderful properties 


of all the remarkable kinds of radiation hitherto discovered. 


According to these experimenta, the N-rays are to be 
found in abundance in suulight, they are copiously emitted 
by the Nernst lamp, and by the incandescent gas burner. 
These statements we might willingly accept, but when we 
are told that they are emitted by any body under strain, 
such as a bent piece of glass, tempered steel, Prince Rupert's 
drops, a strained muscle, and even by the brain when a man 
is thinking hard, we hesitate to believe until at least the 
experiments have been confirmed by independent observers. 
It appears, however, that no observer outaide France has, as 
yet, been able to repeat M. Blondlot’s experiments. 

M. Blondlot uses several devices for detecting the presence 
of the N-rays. For example, a short electric spark passing 
between two platinum points is increased in brightness when 
the N-rays are allowed to impinge upon it. The light from 
this spark may be used to impress a photographic plate, and 
photographs produced in this way may be seen in an article by 
M. Marcel Ascoli in the Revue Générale des Sciences, March 
15th, 1904. "These photographs show that the impression 
produced by a spark exposed to the N-rays is distinctly 
greater than that produced by a spark not so exposed, and 
the result is difficult to explain away if other things are 
equal. Another device employed to detect the N-rays is a 
screen of phosphorescent sulphide of calcium. These 
screens are said to become visibly more luminescent when 
exposed to the N-rays ina dark room. It is admitted, how- 
ever, that many precautions are necessary before this effect 
cau be seen. An eye not accustomed to the obscurity, or 
fatigued, or most frequently in making a great effort to see 
the screen, will observe variations of luminescence which are 
purely subjective. All these sources of error, as well as the 
variations of luminescence due to change of temperature, are 
said to have been eliminated by M. Blondlot. He has also 
measured the refractive indices of the rays by passing them 
through an aluminium prism, as described on p. 648 
in this issue. The wave lengths have also been measured, 
and from these measurements the position of the N-rays 
in the spectrum appears to be above the ultra-violet rays. 

Tbe transparency of substances to the N-rays varies very 
considerably. Pure water is perfectly opaque, but when 
salt is dissolved in the water, it becomes almost perfectly 
transparent. N-rays traverse with very little loss, wood, 
paper, quartz, rock salt, ‘glass, and aluminium. They are 
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stored up and again given out by quartz, fluorsper, glass, 
barytes, and many metals. The sulphide of calcium used as 
a detector on screens also stores up the rays, and this 
property has the effect of retarding the changes of lumines- 
ence observed upon the screen. 

A serious attack on the validity of M. Blondlot's experi- 
ments is made by Mr. Schenck, of McGill University, in 
Nature, March 24th. He failed after taking every pre- 
caution stated by M. Blondlot to verify his experimental 
results. He also demonstrated by calculation that the 
aluminium. prism used by M. Blondlot to refract the N-rays 
could not have produced any real separation between the 
different kinds of rays, and, consequently, that it would 
have been impossible to measure the refractive indices and 
the wave lengths. Mr. Schenck considers that many of the 
changes of brightness observed on the sulphide of calcium 
screen by Blondlot and his followers, were really due to 
variations of temperature. 

Evidently the scientific world must suspend judgement on 
this question of the N-rays until the experiments can be 
repeated without difficulty by any skilled observer who 
complies with the specified conditions. The existence of 
radiations from the brain and other nerve centres of the 
buman body has long been a favourite hypothesis with the 
believers in thought transference, bnt we fear it has still to 
be demonstrated as an unquestioned scientific fact. 


In our issue of the 18th ult., we gave 
: an abstract of a paper on “ The Distribu- 
tion of Electricity in Shipyards and Engine Works," by 
Mr. J. A. Anderson, in which particulars were given of a 
shipyard shed which had formerly been driven by а ges 
engine of 50 N. H. P., but the substitution of electric motors 
for driving the various machines had resulted in a reduction 
of about £50 in the running cost in five months. How- 
ever, in this comparison the gas used waa retort gas, costing 
28. 6d. per 1,000 cb. ft. Had the gas engine been run on 
producer gas, or blast furnace gas, costing not more than jd. 
per 1,000 cb. ft., the comparison would have assumed a very 
different aspect. The employment of retort gas having a 
thermal value per cb. ft. of 600 B.Th.U. does not result in 
a higher thermal efficiency than with gas of only 140 
B. Th. U. per cb. ft., so that the equivalent of the 1,880,500 
cb. ft. of retort gas would be 5.9 16, 429 cb. ft. of producer 
gas, which, at 4d. per 1,000 cb. ft., would cost £12 68. 6d. 
Allowing the figures given for attendance, water, oil, and 
stores to stand as given for retort gas, at £57 118., the total 
for the five months would be £69 17s. 6d., as against the 
coat of electric current for motors during a similar period, as 
given, at l«d. per unit, £145 14s. The economy in 
favour of the employment of producer gas and gas engines, 
over electric motors for the period given, amounts to 
£75 168. 6d. ; or per annum about £181 198. This com- 
parison is worthy of careful consideration, as showing that 
for certain applications the gas engine is very considerably 
more economical than electric motors, for the cost of 
current taken as a basis could only be reduced by the 
installation of an electric power plant on an economical fuel, 
and with a fair load factor, on the users’ premises. In the 
neighbourhood of blast furnaces, the employment of that 
furnace gas would be both economical to the power user 
and profitable to the furnaces, as the price paid for the gas 
would be all profit after allowing for the slight cost 
necessary for rendering the gas free from dust, if it was not 
otherwise being turned into use, 


Gas Engines r. 
Electric Motors. 


So Darlington is still in the wood; of 
| that there can scarcely be any doubt, for 
the chairman of the Tramways Committee unfolded a tale 
of woe to the Corporation last week. The sequence of 
events is easily told; a well-known tramway company, 
successfully operating in the neighbouring towns of Middles- 
brough and Stockton, offered to provide a suitable system 
of tramways for the borough, and owing to ite freedom 
in financial matters, could, no doubt, have very successfully 
done so. 

The Corporation at first accepted this offer, but donbtless 
egged on by that section of ite members which bolds the 
branding of an undertaking with the word * Municipal” as 
а sufficient justification for ite existence, this business-like 
body decided to buy out the tramway company, paying an 
item of £7,500 for the privilege of changing ite mind. 
Construction of the tramways then proceeded ; incidentally, 
a gauge 1 in. less than that adopted by the neighbouring 
company was chosen, a step for which it will puzzle anyone 
not suffering from the Darlington complaint, to find 
justification. " | 

After passing through the vicissitudes of innumerable 
constructional delays and two disappointments in that event 
most dear to the civic mind—the opening day, Darling- 
tonians are now called upon by their Tramways chairman to 
fortify themselves against an indefinite delay in opening, 


Municipal Muddling. 


and, in plein English, when the line is opened, not to 


expect it to work without considerable loss to the rate- 
payer for some time to come. 

Such are the joys of indiscriminate municipal trading, 
which, as matters stand at present, may lead us into a 
financial muddle, the extent of which will only be truly 
appreciated in after years. | 

The chairman’s figures are an object-lesson to those who 
may be suffering from the Darlington malady, and they do 
not by apy means convey the full meaning of the situation 
to the ratepayer. In fact, what he omitted to say is, in 
many responsible quarters, regarded as the most serious 
phase of the question. The municipalising tendency and 
its heavy calls on the Money Market are not sufficiently 
realised by the average ratepayer, notwithstanding the . 
endless municipal loan advertisements which decorate the 
daily press and clearly emphasise the difficulties which at 
present characterise such borrowing. : - 

In one issue of & Northern daily we have lately counted 
18 such advertising municipalities, and that is precisely 
the position of Darlington, whose tramway expenditure has 
been met by a short loan, and whose future borrowings, in 
the event of any. unforeseen occurrence, may result in con- 


siderably increased financial charges. 


The Specific Heat ot With the assistance of a grant of £150 
Buperheated Steam. from the Manchester Steam Users’ Associa- 
tion, Dr. Husker and Mr. Jakeman have been conducting 
experiments at the National Physical Laboratory upon the 
specific heat of superheated steam or steam gas. At and 
near the saturation temperature, steam has a specific heat of 
0°480, or thereabouts, At high temperatures the coefficient 
is known to be much higher. Various experimenters have 
shown figures for the specific heat of various gases at high 
temperatures which are several times that at so-called normal 
temperature. Berthelot has proved that the calorific effect 
of hydrogen falls off most seriously at high temperatures. 
This may not be due altogether to the raising of the specific 
heat. Part of the effect may be due to actual dissociation, 
and it is probably not possible to draw any sharply defined 
line of demarcation between one phenomenon and another. 
At all present practicable temperatures of superheat, it 
may be fairly accepted, however, that the increage of specific 
heat is the cause of reduced apparent calorific capacity. 
We say apparent because the lower observed temperatures do 
not, of course, indicate a less amount of heat, They do 
but indicate a greater heat-containing power per degree of 
temperature change, 


Vol 54, No. 1,877, Ағаш, 15,194] THE ELECTRICAL REVIEW. 611 


Very little is known about superheated steam, if we are to DISTORTED ALTERNATING AND ROTATING 
judge by some of the claims put forward on its behalf. It MAGNETIC FIELDS. 


is freely claimed by some that it owes ite virtue to the fact 
of temperature, on the ground that superheated steam is 


working between a wider range of temperature than if it Br В. GOLDSOHMIDT. 
were saturated only. Saturated steam in prodaction from — 
ordinary feed water absorbs about 1,100 B.Th.U. in tem- (Concluded from page 512.) 


perature and latent heat. The same steam superheated 

through a further 220? F. only absorbs about 110° B. Th. U., Ir is of special interest to consider the two limiting 
or, approximately, 10 per cent. of the heat of formation of ses: : 

saturated steam. Yet this 10 per cent. is called on to (A) 8 wave voltage, and 

prevent the oondensation in the cylinder, due to cooling of (D) Sine wave current. 


that cylinder, of from 20 to 40 per cent. of the whole From curves А and D it appears that with an effective 
steam. voltage of 100 in each case the current in case A is 100 


` whilst i Diti . Inoth rds, if 
This duty is usually quite sufficient for the few units of QE E 


superheat, without a claim being made for any thermo- 
dynamic effect. Indeed, the poverty of the thermo-dynamic 
theory is made very obvious to anyone who will think out 

the inter- actions that occur in a cylinder and boiler com- 
bination while the piston is moving from the dead-point to 

the point of cut-off. As the steam in the cylinder is not „ 
expanding, it cannot possibly be doing work, for steam - 
cannot work except by virtue of change of volume. The 
work being done can, therefore, only come from the boiler, 
in which, if for convenience we assume a steady pressure to 
be maintained, the work done on the piston must come 
directly ont of the furnace. But however it comes, such 
work is from the boiler, and the temperature of the boiler is 
the upper limit of the range between which the working 
fluid does work. The presence of a superheater between ~~ 

boiler and engine is в mere accident as regards the steam. 

True, the steam is made a vehicle of & given amount of | | 

surplus heat, merely, however, that the cylinder may be , Т amer 3 ea oo а 
warmed and dried. This surplus heat, as stated above, may QE 

vary from nothing up to 10 per cent. or even more, of the 
total heat in the steam. Just how much the amount is, 


the experiments at Bashy House, Teddington, are intended ides the saturated choking coil p, the circuit also contains a 
better to elucidate. If a fair cor ide be drawn through some 5 reactance k, the current in the choking coil will 
of Berthelot/s values for the specific heat of steam at Very only reach one-fifth of the value reached when x = 0, the 
high temperatures, and the value 0'480, according to voltage at the terminals of the choking coil being 100 in 
Regnault, of atmospheric steam, this curve will probably each case. With sine wave voltage (A) the current takes on 
pass through points not far removed from the correct value 

of the specific heat at such temperatures of superheat as 
occur in practice. Values of 0°55 to 0°60, or it may be 
even 0°65, are by some anticipated as likely to be found, and it Е . 
-is desirable that they should be authenticated. Superheating De F 
is considered in a very casual manner, and most of those ` 
interested іп it do not take into their calculations its heat 
values or trouble themselves in the least as to the heat in 
thermal units that will pass through a given surface under в 
given head of temperature. Without this knowledge, and 
without knowledge of the effect of temperature on steel pipes - | D 
or of the loss of efficiency due to taking care of such $ Y 

pipes by keeping their area small, во as to increase the flow SSS ee 
velocity at the expense of pressure, the value of superheat | vx 
cannot be determined. At Bushy House the heat absorbed | 
by a given weight of steam, which is subsequently condensed 
and weighed, is measured electrically. Steam is generated in 


а large boiler and passed into a pipe in which a resistance is 
: current (D) the choking coil voltage has a pointed curve 
placed, made up of nickel steel tape. About 80 lbs. of with high effective value (fig. 9). 


steam per hour can be sent through the apparatus, and the As an amplification of fig. 8, a small table is given below, 
steam is heated to 165" С. as a rule, or to a maximum of ghowing the effect of the added self-induction on the 
300? C. It is to be hoped that the experiments wil be inagnetising current at various voltages :— 

carried on to at least 400? C., or even higher, in order to dis- 


the cheking cei e O 
ч 
а 


voltage of 
а 
о 
= 


Fia. 7.—Foun MaaNETISING (CURVES OBTAINED FROM THE SAME 
| CHOKING COIL WITH DIFFEBENT VALUES OP B. 


a N. 


Niuus (Sou) 
\ 


VOLTAGE j 
.. .. (SINQIDAL) / 


Fig. 8.—Cass А (в = 0). 


the well-known pointed form (fig. 8), and with sine wave 


— 


— 


cern the effect of dissociation. If dissociation of a com- vols. Magnetising current. 

plete order does supervene towards the temperature of rel | : В 5 
hot iron, the products will not all condense, and may be 60 А, | 67 64 6 
collected after condensation as gas. The system of electric 70 18 14 16 5 10 5 
beating is peculiarly adapted to such an experiment, and we и | ion | = 28 20 


look forward with interest to the publication of the resulte. | 22 — 
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When making tests for magnebising current or — 
loss, ав вооп as the knee of the magnetisation curve is passed 
(e.g., when measuring the losses in, and the magnetic re- 
sistance of, armature teeth, &c.) as large a generator ав 
possible should be employed, as шегине the voltage drop 


, 
/ CURRENT (нол) 
Ч , 


Fig. 9.—Олвк D (в VERY LARGE). 


will introduce errors both in the hysteresis losses and the 
magnetising currente measured. Also voltage regulation by 
the insertion of inductive resistances should be avoided at all 
costs. Even non-inductive resistances, if of considerable 
amount, may lead to noticeable errors. 

In the case of unloaded induction motors, such simple 
curves as in figs. 8 and 9 cannot be obtained, first, because 
there is no longer any direct connection between the flux and the 
current, since a rotating field cannot be produced by a single 
alternating current, but depends on the currents of the 
different phases in the case of multiphase motors, and on the 
stator and the rotor currents in single-phase motors. 
Secondly, in figs. 8 and 9 the time forms the abscissa. It is, 
of course, possible to plot the current and the voltage of a 
rotating field motor as functions of the time, but this cannot 
be done for the field itself. 
independent of the time, and can only be represented by a 
space curve, It is also only this space curve which is dis- 
torted by saturation. | 

The form and amount of the field of an induction motor 
depend to в certain extent on the number of phases and slots, 
but we will assume that our motor, во long аз saturation is 
absent, has a perfectly constant field of sine form with as 
many poles as the winding itself. We know, from the 


I. Field curve of unsaturated induction metor; II. Field curve of induction 
motor with saturated teeth, 


Fic. 10. 


numerous investigations on the subject which have been 
published, that this assumption is very closely adhered to 
in practice with modern motors having numerous slots. We 
must, however, omit single-phase motors from this assumption, 
as in them the field is known to be elliptical, 7.е., a rotating 
field whose amount varies periodically with its position. 
In good single-phase motors these variations are not large, 
but they can never disappear entirely. 

Curve L, in fig. 10, may be taken to represent such a 
sinusoidal field carve for an unsaturated motor. If, with the 
same magnetomotive force, tooth saturation is present, it 


The latter is of constant amount, 


L] 


will iis become evident at the points of highest field density. 
At these points the flux density will be reduced and the 
curve will take the form shown in IL, fig. 10. The tooth 
saturation, in fact, haa a flattening effect, 

This field may have superposed fields of higher fre- 
quency, d. s., of a higher number of poles. Our assumption, 
however, that в six-pole winding in an unsaturated motor 
produoes an exactly sinusoidal six-pole field is equivalent to 
the condition that only a six-pole sinusoidal field can induce 
a voltage in the winding. If, for instance, a 3 x 6 = 18 
pole field were able to act inductively on the winding, ie., 
te become looped in some inductive way with the winding, 
the winding would algo necessarily be able to induce an 18-pole 
field. "This, however, would contradict our original assump- 
tion.* On this account deformation of the field cannot 
show itself in the voltage, so that the flattened curve II., fig. 10, 
will still induce a sinusoidal counter E.M.F. wave. "With a 
terminal voltage of sine form a current of sine form will 
result, i. e., in the case of induction motors, with many slots 
and having saturated iron, the current and voltage curves 
retain their sinusoidal form in spite of deformation of the 
field through saturation. 


THE IONISATION OF AIR. 


By JOHN DON, B.8c. 


IN continuation of the experiments recorded in the ELEC- 
TRICAL REVIEW of March 5th, daily observations have been 
made with both positive and negative charges. While, for 
the first few days, two separate instruments were employed, 
the records were subsequently taken from the same instru- 
ment, charged alternately positively and negatively, in order 
to secure & more accurate comparison between the effects of 
the air upon the different electrifications. ln general the 
results obtained with negative E confirm the deductions of 
the previous month, and in particular it was noted that 
easterly winds brought about only.a very moderate fall of the 
leaves. Remarkable indeed was it that on February 9th, 
with an. easterly gale and a very heavy, breaking sea, the 
passage of one third of a cb. ft. of air over the charged 
leaves gave rise to no perceptible collapse. On that day the 
electronscope showed the very curious phenomenon that a 
regular leak of about ;' mm. went on for some hours when 
no air was being drawu. This happened both before and 
ufter the hour in which the actual experiment was made, 
when, as has been said, one third of a cb. ft. of air was 
carried past the leaves. On several subsequent occasions 
exaotly similar appearances were observed, the leaves falling 
less when air was being drawn than when the air inside was 
left stationary. 

In order to exhibit the records in a more intelligible 
form, a curve has been plotted (fig. 1), showing the 
fall of the leaves in 23 mm. per у cb. ft. of air 
drawn. In fig. 2 the same curve has been plotted 
after deducting the leak found when no air was being 
drawn, and it will be noticed that on February 9th, and 
again on March 3rd, the graph falls below the abscissa, 


. thus indicating that the passage of the ionised air counter- 


balancad the leak, and operated so as to cause the leaves to 
diverge. 

Side by side with the curve for negative x will be seen 
the corresponding record for the positive charge. With 
westerly winds the fall was usually moderate and occasion- 
ally quite insignificant, while winds from the sea as a rule 
were accompanied by a more or less rapid fall. A storm of 
wind from the south with a heavy sea was the cause of by 
far the largest loss of 5 as yet observed, amount- 
ing to 4, mm. per ,'; cb. ft., and on that day there 
was no appreciable leak with the positive charge, 
and but very slight with the negative. On four days 
no loss of positive charge was perceptible when air was drawn 
through, and on three of these the wind was distinctly off the 
land. Onthe fourth the wind was a seabreeze, accompanied 


Ж Beo the complete investigation by the writer in the Electro- 
technische Zeitschrift for 1901. No. 16. ME 
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with showers of sleet and snow. The phenomenon referred 
to above in the case of a negative charge, was repeated 
several-times with the positive electrification ; for the leak 
when the air within the instrument was stationary, was.on 
five occasions greater than the fall when sir was drawn 
through. The graphic record clearly pointe to these 
interesting facts at the places where it crosses the abscissa, 
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Very careful observations were made in order to ascertain 
whether the passage of ionised air would, under any circum- 
stances, increase the divergence of the leaves, and the most 
hopeful occasion was on the last day of February, when the 
electronscope showed neither leak before the experiment, 
nor loss when air was being drawn. But even then it could 
only be said that the leaves were stationary, and if avy 
increase did take place, as it seemed to one observer about 
the middle of the experiment, it had just disappeared by 
the time the final reuding was made. A few days, 
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however, subsequent to the last of the obzervations recorded 
here, an actual increase of the divergence of the leaves did 
occur. They were then set at about 1 cm. apart, so that 
ionised atmospheric air was shown to be capable of con- 
veying a charge at a higher potential than that of the 
leaves divergent to the extent stated, capable also of parting 
with some fraction of its charge to them. 

The instrament in use has now 
been slightly improved and rendered 
more sensitive by reducing to the very 
smallest proportions the wax rod which 
supports the gold leaves, and further by 
placing just under the leaves a diaphragm 
which ensures that the current of air 

. will be more completely brought into 
contact with the electrified surfaces. 
The first improvement is a very 
one, because it would appear 


3 
n 

that the wax has a certain capacity 
which must be satisfied before the 
normal leak isestablished. It has always 
been found that the first small charge 
given to the leaves slips away with 
considerable rapidity. When a second 
charge is conveyed to them, they 
presently become steady, and after about 
a quarter of an hour one may safely 
' commence to record the normal leak. 
Care must be taken to sweep out the air 
that has filled the interior of the glass 
case when one kind of charge was upon 
the leaves before eetting to work with 
the opposite electrification. I have 

А А 


again to thank Mr. W. Crampton 
Smith, B.Sc., for his able assistance, 
and I may be permitted to express the 
hope that other meteorologists may, 


4 


12 34 b 


March as is so strongly urged in the REVIEW, 


proceed with similar observations. 


A CRITICISM OF MR. JAMES 
SWINBURNE’S “ENTROPY.” 


By ROBERT H. SMITH. 


Mr. SWINBURNE gives, as sub- titles 
to his book,* ** Thermo-Dynamics from 
an Engineer's Standpoint" and the 
* Reversibility of Thermo-Dynamies,“ 
the last phrase applying to his British 
Association paper, which appears as an 
appendix to the volume. 

The author did а great service to the 
science of thermodynamics by raising 
discussion upon the matter of his papers, 
because thermo-dynamics had become 
stereotyped into a conglomerate of 
mathematical equations concerning 
* reversible cycles" ; that is to say, 
concerning certain cycles of physical 
action which have no physical existence, 
and which exist only as intellectual 
inventions. Mental processes are much 
more readily and much more frequently: 
reversible in truly legitimate manner. 


d 


abscissa 
5 


It was, therefore, essentially brilliant 

| wit to discourse upon the reversibility 

of the science thermodynamics, which is, of course,. as 
all science is, a mental product. : 

In contradistinction to the reversibility of the reasoning 
establishing theoretical relations between thermo-dynamic. 
facts, the irreversibility of the concrete results of the trans- 
mission of heat energy is the main proposition to which 
Mr. Swinburne desires tc draw attention, and he finds that 
the thing called “entropy” is the best instrument to use 


* “Entropy.” By James Swinburne. Westminster: Constable 
and Co., 1904. Price 4а 6d. net. 
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for the demonstration of this proposition. The proposition 


is the one of most fundamental and chief importance in the 
practical utilisation of heat, that is to say, in the use of heat 
by engineers. The proposition that entropy increases in 
all heat transmission” is one way of expressing this fact of 
irreversibility, All economy in heat-engineering depends 
upon the scientific investigation of this irreversibility, and 
upon the careful measurement of ita quantitative results. 
The present writer cannot see that entropy is the most 


fruitful means of research into this economic problem ; but, . 


undoubtedly, it is one means whereby a theoretical under- 
standing of its main bearings may be attained. 

Admitting to the full the great practical importance of 
the set of facts to the scientific recognition of which Mr. 
Swinburne has contributed so vigorous a stimulus, for 
which work he receives our grateful thanks and hearty con- 
gratulations, and deserves those of all scientific engineers, 
we have still to offer two serious criticisms upon his manner 
of doing it. In the first place, his theorising does not show 
a clear vision and a profundity adequate to the fundamental 
and essential character of the subject ; and, in the second 
place, bis mathematical detail developments are not accurate. 

On the first count our main complaint is that we cannot 
find that he anywhere gives a clear explanation or definition 
of what is technically meant by the word “ reversible.” The 
meaning of this word, as used in thermo-dynamics, is highly 
technical and special to this one purely theoretic and 
mathematical science. It is because of the application of 
this quite special meaning to this word in this particular 
connection that all the confusion of idea that actually 
prevails has arisen ; therefore the first essential in any 
attempt to clear up matters and put them straight is to 
come to close quarters with this phrase, and to explain fully 
and exactly its technical significance, the way io which it is 
used, and the deviation of this special meaning from the 
ordinary meaning of the word. It has not the remotest 
correspondence with the usual engineering sense in which the 
word is employed. A steam engine is, in ordinary language, 
made reversible by в mechanism whereby the kinematic 
relations between its valve motions and its piston motion 
are changed as regards difference of phase. What is here 
meant by the reversal of the engine is that the rotation of 
the crankshaft is reversed in direction. The source of power 
remains the same, and the delivery of power from the engine 
is unchanged. _ | 

In every other case of the common use in engineering prac- 
tice of the phrase “ reversal," there is an equally simple and 
matter-of-fact meaning attached to it. An electric motor gets 
reversed in the direction of its running by the reversal of its 
magnetic field. If the belt driving a dynamo be crossed во as to 
revolve the armature in the direction opposite to that caused 
with an open belt, the polarity at the dynamo terminals is re- 
versed. If a fan be reversed, it drives—inefficiently, of 


course—the air current in the direction opposite to the 


normal In no case is there ever any suggestion of turning 
the dynamic action of the machine inside ont. If a turbine 
could be used as a pump—which it cannot be, because those 
ia charge of turbines follow the elementary dictates of 
common sense—the change would not be referred to.as a 
reversal, An electro-motor can be used—inefficiently—as a 
dynamo and, in braking action, is actually used so, but the 
change is not called a reversal, because there is no reversal of 
the kinematic conditions. | 

Ihe technical thermo-dynamic use of the phrase is not here 
objected to. The point is that this use being so completely 
distinct and different from all ordinary and all engineering 
use, it is absolutely essential to explain very exactly its pre- 
cise thermo-dynamic meaning to students of the science. 
This is the more essential, because во much depends upon 
this idea in the development of the science upon the plan 
that has up till now been adopted in the schools. 

The essence of this technical meaning of reversal is that, 
according to it, the motion of the working surface is reversed 
iu direction without any other accompanying change of 
physical condition, ether internal or external, whereby the 
direction of transmission of energy from body to body by 
Lhe method of mechanical work is also reversed. At the 
same time it is assumed that the direction of transmission of 
energy from body to body by the method of heat conduction 
is likewise reversed. This assumption is contradictory of 
the necessary condition that there is to be no internal or 


external change of condition except that of direction of 
motion ; but this contradiction is a matter irrelevant to the 
purpose of this article and will not be further remarked upon. 
The present point is the necessity of a plain clear under- 
standing of the meaning of the reversibility of the thermo- 
dynamic text-books, and the absence of its definite explana- 
tion frora Mr. Swinburne’s book. 

The irreversibility of pure thermal action, by which is 
here meant the transmission of heat energy without trans- 
formation to other forms of energy, is the most important 
and fundamental law of beat-action. It is the law the con- 
sideration of which gave rise originally to the ideas of 
entropy and of dissipation of energy. In the origin, the 
increase of entropy and the concurrent dissipation of energy 
were put in the forefront as of first-class importance. Then 
there was discovered a conservative function for homo- 
geneous material in uniform thermal condition throughout 
its volume, and this function was associated with the idea of 
entropy. The conservative function has been made exten- 
sive use of in the mathematical treatment of the subject, 
while the phenomenon of increase of entropy by heat trans- 
mission has been rather neglected and overlooked. Both 
ideas lead in different ways to what is called the second law 
of thermo-dy namics. Ж. 

Mr. Swinburne’s merit lies in his calling our attention 
forcibly to the non-correspondence between the mathematical 
theory of the formation of this conservative function 


(a = m with any actual physical process. Because in 


this theory it is necessary to assume uniform temperature 
thronghout the mass to which heat is conducted, an assump- 
tion which is (like the idea of reversibility) а contradiction 
in terms, because heat is conducted and distributed - 
throughout material only in consequence of temperature 
gradients. 

This objection is said to be removed by slicing the 
material up into very thin layers hy sections normal to the 
heat flux, and using as divisor for each layer its average tem- 
perature. Whether this be во or not, it is only fair to note that 


none of our text-books give the student even the remotest hint 


that this differential method is required in any case, whereas 
it is actually necessary in every case. 

It is in the mathematics of this differential treatment that 
Mr. Swinburne becomes inaccurate. He treats only the case 
of. uniform temperature gradient, and assumes that the 
increase of entropy in any thin slice is the influx of heut 
divided by the temperature at the influx surface of the slice, 
while its decrease of entropy is the outflux of heat from it 


divided by the temperature at the efflux surface. With 


uniform gradient, the inflax and the efflux are equal, H per 
second. The temperature at influx is, say, 0, and that at 
efflux 0—40. He divides н by each temperature, and takes 
the difference between the two quotients, and says this differ- 
ence is a growth of entropy within the layer. 

The excess at the surface of outflow over the value at the 
influx surface is 


1 1 H 
н (т — +) = . 46 
where + ‹/0 is the drop of temperature from influx to efflox 


; Teo H 
surface. By a curious error, this is written -g d? on p. 136 


This is a minor slip, although it is carried on into the 
deductions made from the result, for instance, into the 
volume integration of this differential which he recommends 
to be made. He speaks of the entropy passing through the 
mass, and of growing as it travels, 

. This conception of entropy evidently makes it a property 
of the heat-energy, and not of the energised mass. Its value 
is calculated at a surface, and not in a mass, or even jn a 
volume. The volume integral just referred to is not 
entropy in the volume integrated through ; it is growth of 
entropy resulting in new entropy outside this volume. 

Mr. Swinburne manages, however, to reconcile this con- 
ception with the usual ideas of entropy in а mass and of в 
mass, and adds up the entropies of the different parts of u 
complex or heterogeneous mass. 

But surely so soon as it is recognised that entropy, whether 
regarded as a fanction of energy or as one of mass-condition 
other than energy, resides in and belongs to particular 
masses, it should be seen that this calculation for a volume 
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in which the temperature gradient is uniform is a somewhat 
futile one ; one, at any rate, that brings very little new 
knowledge. Because here, the flux being steady in time, 
there is no increase of heat in any part of the volume investi- 
gated, and therefore no change of entropy. Each thin slice 


loses just as much heat as it receives, and as the increase of 


entropy in a mass depends upon the integral quantity of heat 
conducted into it, therefore this increase is zero tbroughout 
the region and throughout the time in which uniformity of 
gradient reigns. A mathematical investigation of increase 
of entropy resident in masses should surely show in what 
masses the increase occurs, how it occurs in them, and to 
what amount. 

If the differential method be applied with this object, it 
is at once apparent that its useful application is to regions 
where the temperature gradient is not uniform. It also 
becomes at once evident that Mr. Swinburne's distinction 
between surface temperature and mean temperature of the 


thin slice is not material so far as the divisor in a = dq is 


concerned. Tt is no more material than is the similar dis- 
tinction in any other kind of differentiation and integration. 
Theoretically it is more satisfactory, and mathematically it 
ів prettier, to use the arithmetic mean between the values at 
the extreme ends of the differential ; but at the limit the same 
result appears whether the mean or either extreme be used in the 
computation. 6 being.the mean for any thin slice of thick- 


ness ds, and 2 being the s- rate of variation of the tempera- 


ture gradient 23, and c being the coefficient of heat 


19 
| ds 
being the negative gradient in the direction of heat flux, and 
0 bei . Ф, = Ф е 0 
q being its positive increase or decrease of its negative 


conductivity through the material investigated ; then, 


value, a positive value of B means that the efflux is less 


than the influx, c being assumed constant. The flux per 


second through any section of unit area being — c 25 the 


increase of heat per second in the volume 1 x ds is a . ds, 
and therefore the increase of entropy in the same volume is 
c Фе. ds, Tt is the integral of this between limite of 
volume which gives the increase of entropy per second within 


that volume. It has no definite relation to the integral of Н 0. 
g? 

It may also be written — - = . ds, since 

du _ d 

ds ds? 


Also, if desired, ds may be expressed as ds — E 


— , 40. 
ao 
The time-rate of increase of entropy P may then be written 


79 ш — — UH 10. The most important point to notice is 


that the increase of entropy arises in the masses through. 


which there is curvature of the temperature gradient— 
upward curvature in the forward direction of the heat 
flux. A simultaneous decrease of entropy is probably 
occurring, necessarily in a region where the curvature of the 
temperature gradient is downwards in the direction of 
heat flux. | 

It may also be important to note that if c, the heat con- 
ductivity, be not constant along the path of the flux, 


then dH = — (° T / de A ds, and the increase 


ds ds 
of entropy per second is - in tbe slice ds thick. It 


would be interesting to inquire closely what is the true 
substitute for this equation at sections where discontinuity 
of kind of material, and therefore of c, occurs—that is, 
` at surfaces of contact of different materials. | 

This is the chief error we have noticed in Mr. Swinburne's 


mathematical developments; but Өй page 105 there is 
another curious instance of hasty and too superficial mathe- 
matical computation. Here he says that entropy calculated 
for unit mass from absolute zero of temperature is 
| 
0 


n == ф == log. 0, == log. 0, 


where 0, = 0 and log. 0, = — о: “So the entropy 


ure is 
infinite." Now this assumes, in the first place, that the 
specific heat is unity, and, in the second place, that it is 
constant all the way up from 0? to Ө. The true equation, 


needed to raise the body to any finite temperat 


1 
is, of course, ni ан!Ө = 9; and if any one puts this out 
in pv diagram form so as to realise what its real physical 
meaning is, he will recognise how extravagantly impossible it 
is to find any path whatever up from 0° to 0, which will 
make the specific heat per degree of temperature constant 


down to 0°. Towards the limit 0° Е . dB also diminishes 


toward the limit zero independently of d0, as is evident from 
the crossing of the adiabatics and the isothermals. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 
Electricity Supply Accounts. 

I notice with some surprise your remarks with reference 
to Mr. Burnett’s letter on the Barrow accounts in the 
current issue of the ELECTRICAL Review. You cannot, 
surely, wish to imply that the maintenance of public lamps 
should be charged as a working cost of the electricity 
department. It would be as unreasonable to include the 
cost of scavenging the streets in the electricity accounts, as 
both this and the maintenance of public lamps are the 
expenses of other departments altogether. In many cases 
the Watching and Lighting Committee pay the wages and 
maintenance chi as well as borrow the necessary capital. 

It is obviously misleading and wrong to inclade these 
charges in the working oosts of the electricity undertaking, 
and the only fair method, where the electricity department 
maintains the public lamps, is to keep а separate street 
lighting account, and include in the electricity accounts only 
the revenue from current and the costs of producing it. 

I am sure that you, with your reputation for fair play and 
justice, will be the first to acknowledge that it is hardly 
fair to charge to one department the wages, &c., spent in 
cleaning and mainteining the lampe of another department, 

Again, if, as seems evident from Mr. Burnett's letter, 
the sum for Private mains and services” is ordinary 
gervice work on private property, this should be charged to 
capital and the amount received for same credited to capital. 
If, however, it is & repair, the usual method is to credit the 
distribution costs with the balance (that is £56 in this case) 
instead of burdening the working costs with a sum that is 
paid by someone else. 

In order that these analyses may be useful for purposes of 
comparison, they should all be treated on the same basis, and 
this is only ible if all items which are not actually 
incurred in de. production of electricity are carefully 
excluded from such accounts, 


Partick, April 11th, 1904. 


H. B. Maxwell. 


Recent Developments in Metal Conduits for Electric 
Light Installations. 

Were it not for the fact that Doubleyou Ell“ attributes 
to me a statement that never appeared in the unqualified 
and general way in which he has used it, I should not feel 
called upon to comment upon his statements in defence of 
the wood casing system, as, naturally, even a wood casing 
enthusiast is entitled to an independent opinion. The 
reference to my alleged admission that wood casing is cheaper 
to install than iron conduits is altogether misleading. What 
I remarked was that wood casing had somewhat the advan- 
tage in prime cost over light gauge conduit, but in the cost 
erected the light gauge steel conduit system had the lowest 
costs of any. In this I am supported by a number of 
leading contractors who have had considerable experience of 
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both systems, and are now confining themselves exolusively 
to Simplex conduits, — **Doubleyou Ell” has either misread 
this particular part of my article, or has failed to differentiate 
between prime cost of material, and cost of installation 
erected. r 

The fact that “ по one has claimed that wood casing is 
not inflammable,” or that “it is so obvious that it absorbs 


moisture,” is surely no argument why these admitted defects 


should not be recorded against it. | | 

It.comes somewhat in the.nature of a surprise that any 
one presumably sufficiently experienced to criticise state- 
ments on conduit wiring should propound so elementary a 
question as the following :—“ One would like to ask the 
advocate of the pipe system how the boast of erecting the 
pipes first and drawing in the conductors afterwards is to be 
managed after the pipe has been bent and twisted round 
obstacles.” - | | ` 
It can only be inferred that Doubleyou Ell's“ experi- 
ence is not altogether practical, for any wireman. conversant 
with conduit work could inform him of the very ordinary 
practice of running a steel fish wire through a tabe before 
setting it and subsequently employing a fish wire to draw 
through the cables, each length of tube being fitted with a 
split or inspection fitting or draw-in box. 

The statement With wood casing the workmanship 
exhibited on the outside of the system may be taken asa 
fair indication of the nature of the work hidden behind tbe 
cover of the casing,” I entirely.disagree with. 

My experience, whieh. is of no uncommon order, does not 
bear out the statement. With an equal amount of sublime 
confidence, one might expect to find a pretty girl in every 
stylish dress, or a head possessed. of brains under every silk 
hat. 


With reference to wood casing and mechanical protec- 
tion, I can only repeat my assertion that practically no 
mechanical protection can be looked for from wood casing. 
The nail drivers, I may bere mention, are a creation of 
* Doubleyou Ell’s” mind. They were never mentioned in 
the article, but the fact that wood’ casing is used in places 
where there is no call for mechanical protection does not 
endow it with this property or enlarge ita sphere of uee- 
fulness, | TN 

In conclusion, Doubleyou Ell“ appears to have exercised 
his mind in devising a nom de plume, and if, as is likely, 
W. L. are his initials, they are the reverse of mine, as are 
his views on the fitness of wood casing for general wiring. 
I think it would be more satisfactory, however, for such 
correspondents to append their names, as this might, in the 
present case, bave added. some further information to the 
somewhat vague opening of the letter, “ as one interested in 
wiring." 


z The Writer of the Article. . 
April 11th, 1904. | 


[Withont touching upon the merita of the question in 


dispute, we may assure our correspondent that * Doubleyou 
Ell's" experience in wiring matters is unimpeachable.— 
Eps. E.R.] 


As one interested in wiring, and noticing in the ELECTRICAL 
Review, April Ist, an article оп “ Recent Development in 
Metal Conduits for Electric Light Installations, by Mr. 
L. M. Waterhouse, I shall esteem it a favour if you 
allow me to say a few words on behalf of the good old wood 
casing which, I notice, from time to time is attacked, and 
generally by those who are interested in some other method 
of wiring, steel tubing, &c. Wood casing has stood by the 
electrical engineer for fully 20 years, and long before steel 
tubing was thought about, and to-day holds its own in every 
respect. It is superior to steel tubing in many ways, viz. :— 

More accessible for inspection of cables and jointing, &c. 
There are no or little accessories required, as in tubing, 
viz.—Elbows, tees, couplings, inspection bends and junction 
boxes, clips, &o. 

It is cheaper in cost than tubing. Simpler to fix and offers 
less risk of damaging the cables or wires. It is acknowledged 
that a laying-in system, such as casing or other open 


conduit systems, is better than a drawing or threading-in 


system, there being less risk of damaging the cables. 

Casing is rust-proof, whereas steel tubing in course of time 
becomes rusty. It is a fact that rust, especially with dampness, 
will decompose rubber on a cable, and in course of time the 


cables laid in a rusty tube will deteriorate and require re- 


plenishing. Respecting mechanical protection, which is con- 
sidered the weakest part of wood casing, the writer of this 
article has seen many lengths of, steel tubing where nails 
have been driven through, and this means making a short- 
cireuit sooner, or more certain than what would take place 
should a nail be driven through a wooden casing, for the 
simple reason that the middle fillet in а casing being seldom 
less than } іп. prevents a nail or screw uniting the two or 
more opposite poles, and, in fact, forms an insulated bridge 
between the two. 

Insulation Tests.—The best insulation testa generally comes 
from a casing installation, especially when painted casing is 


In conclusion, the writer superintended over 20 installations 
about 14 years ago, ranging from 100 to 1,500 lights, and 
all in wood casing, and having recently made inquiries, | am 
told in every case they are giving satisfaction. Ido not wish 
to farther trespass on your valuable space, and my concluding 
remarks are—Long live casing. 

; s Yorkshireman. 


* 


Everyone who has much experience in installation work, 
and who does not depend for his living on the sale of metal 
conduite, will agree with your correspondent © W. L." 

After all, it is scarcely necessary to take too seriously the 
statements of a writer, perhaps not entirely disinterested, 
who, in the course of a short article, uses such expressions ав 
these :— 

1. * Wood casing . . . . requires special Jabour at a high 


?9 


[Still referring to wood casing. ] : | 
It would appear, therefore, that whilst в wood casing 
installation is very costly, its only recommendation is 1/5 
economy, and later on we read that a socket joint conduit 
installation is the cheapest of any wiring system. 
If there is no inconsistency here, the author of the article 


does not quite mean what he says. 


B. F. 


INFORMATION WANTED.—A correspondent wishes to know 
tbe quickest and most economical method of extracting 


platinum from large quantities of electric lamp ends. 


ADDRESS WANTED.—A correspondent wants to know the 
address of the makers of the Cummins water-tube boiler. 


REVIEWS. 
Gas and Oil Engine Management. By M. Powis BALF. 
London: Crosby Lockwood & Son, 1903. 


This is a small guide book to the use of gas and oil 
engines, which describes the method of fixing engines, the 
points to be observed in working them, and the faults which 
will arise and must be understood by the attendant. The 
author has written the book largely from his own experience, 
supplemented by the experience of makers and others, and 
has produced a very good little practical work which appears 
to contain just about the right sort of information for the 
class of readers for whom he has intended it. An error 
occurs in the definition of the indicated horse-power, which 
is said not to include the power required to drive the engine 
itself. This is just what it does include, which, if sub- 
tracted, leaves the brake horse-power. A few useful tables 
conclude the volume. 


Modern Electrical Machinery and Apparatus. By Dr. F. 
NIETHAMMER, Professor at the Technical High School, 
Brünn. 

Although this book has less than 200 pages, the author 
manages to crowd ina mass of valuable information on modern 
dynamos, alternators, direct and polyphase motors, trans- 
formers, and switchgear, &c. Judging by the way the 
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matter is presented, it no doubt forms the basis of the 
author’s own lecture notes, and his students are to be con- 
gratulated on having во up-to-date and judicionsly selective 
a professor. | dE NL 

The writer has the ntmost reverence for work done by 
pioneers and for historically interesting facts, but hitherto 
we have had a little too much of it in electrical text-booke. 
The author's opening chapter deals with the heating and 
ventilation of a dynamo machine, than which there are no 
more important points. He then gives Thury's extra high 
voltage direct current work an appreciative notice, and how- 
ever much one may think Thury is wrong, there is no doubt 
of his pluck in persisting in wrestling with the disabilities of 
the commutator machine. 

The compounding of three-phase alternators is referred to, 
ав also the question of equaliser rings for large direct current 
dynamos. A diagram of the special Arnold winding is 
shown, and also the Arnold pole shoe. The follewing data 
of two Union El. Ges. dynamos, both giving 100 xw. 110 
volts at 200 revolutions, will be of interest :— 


8-pole 14-pole 
machine. machine. 
Diameter of armature... "m" .. 1,780mm. 1,500 mm. 
Length of armature to diameter 26 23 
Overall length of armature with 
commutator ... T" vee өз 850mm. 660 mm. 
Weight of armature without shaft ... 1,400 kg. 1.200 kg. 
Weight of armature copper ... .. 110 kg 145 kg 
Weight of fleld copper 340 kg 310 ke 
' Commercial efficiency ‘i .. 905% 902% 
Ratio of iron loss to copper loss in 
armat ure ie us iss 11 17 
Temperature rise on armature iis 35° 30° 
Temperature rise on field coils m 38? 25° 
Temperature rise on commutator... 44° 35° 
Position of brushes from no-load to | 2 segments fized 
125 xw. forward. position. 


Stability of construction of alternator armature rings is 
discussed fully, and there are illustrations of vertical spindle 
machines, including the latest 7,000 kw. Niagara alternator 
with the poles inside the armature ring. 

T wo features in particular prejudice the reviewer in favour 
of the book ; one is the excellent illustrations, and the otber 


the voluminous footnotes giving references to articles in 


technical journals and to catalogues issued by various 
electrical firms. By inserting the latter the author has 
made his book a work of reference as well as a text-book, 
and it is a feature which other writers and compilers migbt 
well copy. 

The book lacks an index, but no doubt this will be 
rectified їп the next edition, which deserves to come soon. 
By the way, there ought to be an English edition. 


Friction and ils Reduction. By G. V. WHEELER. London: 
Whittaker & Co. 1903. Price 3s. 


This is an excellent little treatise on Inbrication in the 
The author has selected his facts from a wide area, 
and there is a good deal of information on friction and 
lubrication that has never yet been thoroughly abstracted 
and put into most useful form. Chapter V. deals with oil 
and lubricants in respect of their sources, flash point oxida- 
tion, volatility, and во on. The presence of grit and solid 
matter in oil is referred to ав a warning in respect to the 
purchase of thick oil, which may be dark and thick, merely 
from such pernicious solid matter. The writer of this book 
shows up the possibilities of the oil trade from the point of 
view of one who does not quite believe in the oil manu- 
facturer. Various oil testing apparatus is described. A 
chapter is given on ball-bearings, and a final chapter on 


forced lubrication. 


Cylinder Oil and Cylinder Lubrication. By H. M. WELLS. 
Manchester : The Henry M. Wells Oil Co. 1903. 38.6d. 


This book is founded оп а series of articles which 
appeared in the Vngincer; though written by a trading 
concern on their special subject, it is kept clear of the trade 


/ 


influence, which reveals itself only in the advertisement 
pages tacked on ab the end. Oil, and lubricating oil par- 
ticularly, is in itself the subject of so much special know- 
ledge that the best author should be an oil manufacturer, if 
he is in a literary sense quite honest. The excellence of an oil 
must depend on the crude material whence it is distilled. 
As there is a perfect statue in every piece of marble, 80 
round a good oil ere certain too light and too heavy con- 
stituents concealing it, and what is wanted is a good method 
of removing the objectionable parts. There was once to be 
had a certain black Virginia crude that could be used in 
its natural state, but this seems to have dropped out of the 
market. Of course, one cannot use oils which have an 
asphalt base in their crnde form. 

Some account of oil refining is given in this book, and 
there are several tables which should be useful. The illus- 
trations consist merely of various engines and pumps and 
lubricators of various makers, which have only an indirect 
bearing on the subject in hand. The book is well printed 
and should be of interest to those in charge of steam plant, 
&c. "This book represents the oil trade, 80 to speak, from 
the point of view of the ill-used oilman. 


Electricity and. Magnetism: An Elementary Теті- Book, 
Theoretical and Practical, By R. T. GLAZEBROOK, M. A. 
F.R.S. Cambridge: University Press. 1903. Price 
78. 6d. | 


We have learnt to expect, in Dr. Glazebrook's text-books’ 
clear exposition and logical order of development of the 
subjects treated, and the present work confirms our opinion. 
There may be doubts as to whether it is best to commence 
the subject by a study of electric currents or of electro-static 
charges, but once the author has adopted the latter course, 
the method of treatment is, in ite broad lines, prescribed. Up 
to page 27, all statements are made in the terms of the two- 
fluid theory of electricity, and the reader will be somewhat 
disconcerted by finding, on p. 28, that when electricity 
passes from А to B, then А is said to be at a higher potential 
than B." This introduction of the one-fluid theory without 
any explanation is rather hard on the elementary student, for 
whom the book is written. Faults of this kind are rare, but 
in the eyes of an engineer the book is defective on its 
practical and technical sides. If a work claims to be 
* theoretical and practical," it should be both, and the good 
qualities of one part should not be allowed to justify inferior 
work in the other. | - 

In the absolute measurement of a current by means of & 
tangent galvanometer, the student is told (p. 250) “ the 
value of Н may be taken in England as 180 units," and we 
should like to know whether the laboratories and testing 
rooms where the value of Н is notoriously not **:180 units 
have all been expatriated. On p. 251 we find the mean 
value of the current through the instrument is obtained 
by taking the tangent of the mean «ef the deflections when 
the mean of the tangents shouid be taken. 
prove by calorimetry the expression for the heat generated by 
the passage of в current through a wire, the student is told 
to connect, up а battery of 5 or 6 volta through an ammeter 
and resistance box to a wite of 4 or 5 ohms, and is not 


told that, by so doing, he is more likely to damage the resist- 


ance box than to prove Joule's law. These examples are 
sufficient to show that the book cannot be taken as a guide 
in practical matters. | 


We turn naturally to the parts which treat of the technical 


applications of electricity, and are disappointed to find many 
of the mistakes which have been pointed out and still 
repeated in text-books for а generation. On p. 121, ard 
again on p. 399, we have a magnetic flux passing from air to 
soft iron without refraction. Why should this simple 
matter prove so troublesome to Dr. Glazebrook, who in the 
past, no doubt, has ploughed students who showed a ray of 
light passing without refraction from sir to glass? On 
p. 396 we have diagrams of dynamos with the long thin 
cores and thinner yokes of 30 years ago, while on p. 394 we 
are led to believe that by increasing the number of sections 
in an open coil armature we should arrive at a closed coil. 
Some of the diagrams require improvement. These 


On p. 287, to 
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showing the distribution of potential throughout the circuit 
of a voltaic cell when it is open and closed respectively on 
pp. 219, 220, &c., should be drawn to the same scale. The 
part of the ** modern alternate current machine" shown in 
fig. 254 is very ancient, and has got turned through 90? in 
the printing. | 

Some of the diagrams of galvanometers, e.g., figs. 233, 
237, suggest that the instruments теге “ took in the early 
hours of the morning, when they were returning to the 
National Physical Laboratory after a night's debauch in 
Teddington, Really, in à Government institution the instru- 
ments ought to be better behaved. 


Consiruktion und Prüfung der ElektricslülszühMer. By A- 
KoNIGSWERTHER, Hannover : Gebrüder Jünecke. 1903. 
Price 9m. 


This book is a complete treatise on the construction 
and testing of present day electricity meters. It has been, 
up to the present, comparatively difficult to obtain 
descriptions of, and information as to the working of, the 
various types of supply meters which are on the market. 
What information is available bas had to be culled from 
makers’ price lists, patent specifications, &c. Engineers 
who have to install meters, as well as those en in the 
manufacture of these instruments, will therefore welcome the 
publication of this book as bringing together and making 
readily available a very large quantity of valuable in- 
formation. ' | B 
It is a common fault of books of the character of the 
ene under review that the information therein contained is 
already antiquated at the time of its publication, and thus 
55 little but historical value. This cannot be said, 

owever, of the present volume, which is practically quite 
up to date. | 

The book is divided into three parte ; the short first part 
(19 pages) gives the general equations and principles on 
which the design of supply meters rests, The second 
and longest part describes the practical construction of the 
various meters, and is divided into five sub-divisions which 
treat of recording instruments, instruments with periodic 
addition, integrating meters, special meters, and general 
constructional details. As the book is primarily concerned 
with integrating meters, that sub-division which treats of 
these comprises the major portion of the work. The third 


part is concerned with meter testing, while at the end a 


number of typical test sheets, &c., as used by different 
manufacturers are given. | 

Great pains have been taken with the illustrations; not 
only are reproductions from photographs given, but also 
diagrams illustrative of the working principles and the 
internal and external electrical connections. 

The method of treatment adopted is to give a short 
theoretical explanation of each instrument, followed by a 
description of the construction of the actual manufactured 
article. A noteworthy feature is the excellent manner in 
which the clock diagrams of the various alternating current 
meters are given and explained. 

The chapter on induction watt-hour-meters contains a very 
good summary of the various methods which have been 
ndopted for getting the shunt flux to lag exactly 90? behind 
the series current flux on non-inductive load. The complete 
theory is worked out which shows that this exact lag of 90? 
in the flux is а condition of the accurate working of the 
meter on inductive load. This chapter will especially appeal 
to anyone who has had anything to do with the manufacture 
of induction alternating watt-hour-meters, as the securing of 
Ше 90? lag is the first problem to be got over. Most 
practical methods have already been patented by different 
manufacturers. It has therefore come about that many 
ways lave been devised to secure the same end, the 
diversity of method being caused by the necessity of not 
infringing somebody else's patent. There is no doubt that, 
when the various patents have had time to expire, many of 
the constructions at present used will disappear in favour of 
one or two which will have shown themselves to be better than 
all the others. No doubt, the simplest way, and that 
one which will eventually survive—at any rate, for small 
inetors—!s to во construct the iron of the shunt circuit that 


involves, for even at half 


the eddy currents induced in the same give the necessary 
retardation to the shunt current working flux with regard to 
the shunt current, and tberefore to the series current 
working flux. A emall auxiliary regulating device, such ав 
damping rings or а secondary closed winding round the 
shunt pole, gives the required small range of adjustment. 
It must be borne in mind that the 90° lag is between the 
two fluxes just where they pass through the driving disc. 
The actual current round the shunt magnet is not in quad- 
rature with the series current. On tbis simple principle 
depends one of the latest types of alternating current meter, 
the Ferranti-Hamilton, the description of which, however, 
does not yet appear in the work under review. — 

Ап interesting chapter to meter manufaoturers is that on 
the details of construction of motor meters, in which such 
questions as bearicgs, jewels, static friction, &c., are dealt 
with. The descriptions of the ‘various forms of demand 
indicator, double-tariff meters, and prepayment meters are 
also fairly adequate. It is, however, to be wished that the 
chapter dealing with the use of current and pressure trans- 
formers were more complete. What is said is very useful, 
but reliable information as to the degree of inaccuracy intro- 
duced into integrating meters when used in conjunction with 
transformers is very much to be desired. The last part of 
the book deals with matters of testing, &c.; from the 
descriptions of various laboratories therein given many hinte 
may be obtained. The book is well indexed, and we recom- 
mend it to all interested in meter work. An English trans- 
lation is much to be desired. | 


* 


MARINE TURBINE STEAMERS. 


THE decision come to by .the Cunard Co. to fit their 
large new boats with turbines is, undoubtedly, one of 
the. most momentous in steam engineering for many 
years. It is the more remarkable in that the expected 
economy in weight is so very trifling, some 2 or 3 per cent. 
only. There are, of course, many factors which enter into 
the calculations as to the advantages of turbines. It 
will be possible to put four shafts on which there will be 
four propellor& The idea of more than one propellor on 
each shaft has been abandoned, if ever it was entertained, 
on behalf of large vessels. It will be possible to run these 
four shafts at a high rate of speed, and this will enable tbe 
dimensions both of the shafting and of the propellors to be 
kept within smaller limits. With a total of nearly 73,000 
H.P. there will still remain nearly 18,000 н.р. to pass 
through each length of shafting. It is well known that the 
turbine works best at one load. The provision of four 
turbines will enable the speed to be reduced to abont three- 
quarters by cutting out half the propelling power without 
reducing the economy of the remaining sets. The four 
shafts, moreover, afford great possibilities in the way of 
immunity from complete breakdown, and all that this 
power the speed will be higher 
than that of all but fairly modern boats. 

The engineers who constituted the committee appointed 
to investigate the subject, and whose opinions have justi- 
fied the company in coming to the decision they have formed, 
are all men of standing and ability, and have, doubtless, 
satisfied themselves fully on the merits of the turbine in 
principle. The experiment is a great one, for it may still be 
classed as an experiment, though there are good but smaller 
precedents in certain channel steamers and opportunities for 
making tests and arriving at figures to assist in the new 
designs. Engineers will watch with interest the resulte of 


the bold departure which, when made, will fix the future of 


the turbine for several years to come for good or ill as a 
motive power for large vessels. 


Hartlepool Tramways.—The T.C. has entered into an 
agreement with the General Traction Tramways Co., Ltd., for the 
leasing of the tramways, The company will pay to the Corporation 
one-third of the profit over а sum equal to 7 per cent. on the 
capital expenditure. ; 
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OUR LEGAL QUERY COLUMN. 


` [Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. i 


the views which he may express. ] 


“ Laan” writes:—''I bavo agreed to sell to a firm of electrical 
engineers an invention of mine, which I have patented, the patent 
papers of which I still hold. By written agreement, they have 
paid me a small zum down, and were to have paid the remainder, as 
stated in the agreement, by the 6th of this month. They have failed 
to do so. Does the agreement still hold? and am I at liberty to sell 
my patent elsewhere ? also, do they forfeit their payment ? 

*,* Upon the facts, as above stated, it is clear that an action 
brought against the firm in question for arrears of purchase money 
would prove successful It is feared, however, that, the property in 
the letters patent having passed to the firm of engineers, " Lear” 
has no further remedy against them, nor can be rescind his 
contract, nor dispose of the patent rights to any third person. If 
he contemplates bringing an action, he should consult his solicitor. 


THE ACTION OF RADIANT HEAT. 


A NOVEL theory of radiant heat is hinted at by our contemporary, 
the Engineer, which has indeed, with a certain consistency, long 
held forth views in regard to radiant heat that would appear to be 
somewhat subversive of accepted theories of energy. The view 
taken is illustrated b7 the following example, which is put forward 
as baving been actu 

assertion, as to what would happen sbould the experiment be 
repeated. This experiment is as follows or on these lines :— 

Take two pieces of heated iron of equal weight and tempera- 
ture. Place one of them inside a small water-jacketed box, 
and the otber inside a large jacketed’ box. When the iron 
in each case has cooled through, let us say, 1,800" F., or any 
other range of temperature, more heat will be found to have entered 
the water surrounding the small than the large box, the reason 
being that the iron is nearer to the surface to be heated in one box 
than it is in the other. Yet no heat can bave escaped in either 
case, on the assumption that the box being closed, all heat has been 
intercepted by the enclosing water boundary, and distance should 
not have had any effect. Heat rays, as we may still term the 
radiant emanation which we know as beat, may be represented as 
lines of force, and temperature is simply a function of the lines of 
force, many lines in a given area corresponding with high tem- 
perature and vice versá. Obviously, in a closed box, the surface to 
be heated is exposed to the higher temperature, as it is nearer the 
source of heat. But this does not, of course, explain the absolute 
disappearance of energy ia one case and not in another. Experi- 
mente which show this disappearance of energy must always be 
looked on with some suspicion. Were proper corrections made? 
A large box loses heat by radiation to a much greater extent than 
one of smaller size, and errors may easily creep in from this cause 
alone. 

It it be proved, however, that with all calculations energy really 
has disappeared, then it follows that low temperature radiant heat, 
or that quality of radiation which has few lines of force per square 
centimetre, has the power of passing through certain substances, 
sucb as iron plate or water, more readily than have the more con- 
centrated rays. Water and iron plate are, in fact,'diathermanous 
to radiant heat, possibly in а certain ratio to the surface exposed to 
it, and thus arises the advantage of small aurfaces and contiguity of 
the hot body to such surfaces. 

Another illustration of the claimed phenomenon is, that large 
locomotive fire boxes have failed where they ought to have been a 
success, and this is held to be accounted for by the greater distance 
from the walls of the box of the source of radiation. We are not 
satisfied that our contemporary has proved its claim. The state- 
ments are put forward very much ex cathedra, and not particularly 
tentatively. If true, they ought to be capable of clear and unmis- 
takable proof, and there should be means, also, of discovering 
wbether the escaping radiant heat is outside the large box to the 
extent of the missing quantity. If neither in the box nor in the 
jacket water, nor escaping in some other guise, then, indeed, would 
the theory of energy have been shattered like а clay idol. From 


the tone of our contemporary, two exactly similar boilers, except 


for the візе of the fire box above the fire level, should show different 
evaporative effects; yet the boiler which produced the least steam 
would not reject its gases any hotter. The point is important, for 
we аге being asked to believe that а certain portion of the heat of 
fuel disappears simply by virtue of passing a few additional inches 
through space. The lay mind is always liable to become eonfused 
as between heat and temperature, and probably no better explana- 
tion can be given of temperature than that embodied in the idea of 
concentration of lines of force. Y 
The common lens or burning glass, which collects what appears 
to us as but the genial and pleasant warmth of the too infrequent 
sun, will focus these rays to a point of heat intensity that will 
fuse the most intractable of substances. Yet, beyond the focal 
point, the same original rays will reappear with no such intensity. 
Temperature is then clearly a concentration effect, and it is very 
difficult to believe that want of concentration has altered the pro- 


AL REVIEW. 


y tried and proved. At least, so we read the 


perties of radiant rays. Something certain with positive proof ia 
demanded; mere vague claims and statements unsupported by 
experimental proof cannot be accepted. “ip 


BUSINESS NOTES. 


Electrical Wares Experted. 
WII supine APBIL15TH,1909, WEEK ENDING APRIL 12TH, 1904. 


Adelside  .. - . Value £17 Adelaide . Value £92 

Buenos Ayres. Teleph. cable.. 5 | Alexandria. .. 167 
Calcutta е» ee ee ee Amsterdam.. oe ee ee 180 - 

own... ee ee ee 101 Bombay ee ae ee *a 1,854 

Colombo as “© „ 18 Buenos Ayres sis sè 8b 

Durban „ә е. ee ee 66 Calcutta oe oe ee oo 220 

Hong Kong.. eat се is 17 „ Toleg. mat TEMP. 

Karachi... Ve as . 40 Cape Town .. es ee. “ee 18] 

Melbourne .. өө . 497 T "eleg. mat. . 101 

Perth es . eo ee 92 Colombo ees ee ee 49 

Port Elizabeth ee ee ee 24 Durban es aoe ee 828 

Rotterdam. Teleg. wire M 85 А Teleg. mat. . 94 

Bt. Petersburg leg. wire . . 2,494 | East London .. 26 

Singapore ee ees ee еэ 92 Gibraltar ee ee ГЕ ео 698 

Вудпеу T" өө ee . 722 Hamburg. Teleg. mat. sä 26 

Wellington [E ee ee ee "1 Lisbon ee ee ee oe 88 

Yokohama .. (a - .. 788 „ Telephones s i 

в ee ee ee 

Melbourne .. .. АЦ 

Nagasaki . о 6 eo ee 171 

Odessa ee | ee ee ee #70 

Perth. . ee ee ee ГЕ ] #7 

Port Elizabeth oe ee ee 27 

Rio Janeiro. Teleg. mat. 370 


Bt. Petersburg. Teleg. cable .. 400 


Barawak ee 185 

Sydney v. 490 

K Teleg. mat. 210 

Wellington . s ; 662 

v Teleg. mat .. 1,417 

Yokohama s sa 21 

Total  .. Total . . £10,300 


25, 781 


Foreign Goods Transhipped. 


Boulogne. Elec. mat. Value #100 
Flushing. Elec. mat. .. 240 
Lisbon. Elec.instr.  .. .. 160 


Ostend. Elec. goods ee ee 85 
| Total  .. . #58 


Browett-Lindley Engine Contracts.—Messrs. Browett, 
Lindley & Oo., Ltd., have lately booked the following orders:— 


From Messrs. W. P. Theermann & Co., of Manchester, for an 80-x w. engine and 
dynamo, for Messrs. Porrite, Bunny Bank Mills, Helmshore. PN 

From the British Westinghouse Electric & Manufacturing Oo., Ltd., fora 
150-K w. engine for the Longford Wire Co., Warrington. 

А 250-н.р. engine for dynamo driving, from Messrs. J. M. Sumner & Co., for 
Russia. - 

An engine, from the New Explosives Co., Stowmarket, for driving а 60-xw. 
dynamo. К 

From the Electrical Co., London, for one of their Standard engines (for 60-K w.) 
tor the Irwell Bank Spinning Co. | 


Trade Announcements.—The Reason Manufacturing 
Co., Ltd., of Brighton, have decided to much enlarge their Street 
Lighting Department. As announced in our last issue, they have 
engaged Mr. Hadyn T. Harrison, M. L. T. E., to manage the depart- 
ment, aud have opened offices at 11, Victoria Street, 8. W., where all 
inquiries should be sent. We are informed that it is the intention 
of the company to undertake all classes of electric street lighting, 
and that they will shortly be issuing а pamphlet dealing with the 
subject. : 

Meme W. T. Glover & Co., Ltd., of Trafford Park, have appointed 
Mr. John Ardrey, Granville Buildings, 434, High Street, Belfast, to 
represent them in Ireland. A large stock of vulcanised wires and 
cables is kept in Belfast. 

Messers. Barry, Head & Co., of 26, Lombard Street, HB. C., announce 
that in consequence of Messrs. Cochran & Co., Annan, Ltd., having 
gone into voluntary liquidation in December last, with a view to 
reconstruction, their agency for that company was abrogated. They 
have accordingly now made arrangements with Mr. James Blake, of 
Middlesbrough-on-Tees, whereby they become his sole agents, in 
London апа district, for the of the Blake vertical multi- 
tubular boiler. | 

We are asked to state that with the current number (published on 
March 25th) the Electro- Chemist and Metallurgist has been reduced 
in price to 1s, per copy without any reduction in the volume of ita 
contents, 

Mr. William Lowry bas resigned his tion as engineer for the 
Insurance and Maintenance Co., Ltd., of 100, St. Martin's Lane, W., 
and has been appointed to represent Messrs. Edwards & Armstrong, 
of Bristol and Cardiff, at their new London office, 18, Bury Street, 
W. C. The firm has secured the contract for lighting the Manchester 
Hotel, Aldersgate Street, E.O., and is at present engaged fitting up 
the new Town Hall and Law Courte, Cardiff, with lighting and 
telephones. 

r. Н. H. Clements, A. I. E. E., has lately left the Alliance Elec- 
trical Co. and has joined the firm of Clements, Booker & Co., of 3, 
Victoria Street, Westminster, B. W., and Aston Manor, Birmingham. 

The Manual of Electrical Undertakings, Ltd., has changed its 
name to the Electrical Press, Ltd., and its new address is 37 and 
38, Strand, and 1, Buckingham Street, W.C. 


Duty on Electrical Machinery for Sweden.—A Reuter 
telegram from Stockholm states tbe Riksdag has passed, by 215 votes 
to 148, tbe Bill imposing ап ad valorem duty of 15 per cent. on 
electrical machinery. 
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Naval Officers at Queen's Engineering Works, Bed- 
ford,—In connection with part of the new scheme which the 
Lords Commissioners of the Admiralty have in hand for tbe train- 
ing of officers in His Majesty's Navy, a visit of inspection was paid 
by the Torpedo-Lieuts. of H.M.S. Vernon, which is at present 
stationed at Portsmouth, to the Queen’s Engineering Works, Bed- 
ford (Messrs. W. H. Allen, Son & Co., Ltd.), on Thursday, March 
24th last. The course of instruction given on board H. M. S. Vernon 
is intended for.a certain number of selected candidates who wish 
to further qualify in the service as torpedo lieutenants, and conse- 
quently much of the time occupied by the course is devoted to the 
study of torpedoes, mines and electrical appliances connected there- 
with. The object of tuch visita is primarily to enable thore who 
will eventually be responsible for the proper working of various 
types of; machinery when afloat, to obtain a thorough practical 
acquaintance with the most modern methods of construction and 
design of such high-class machinery Ёз is employed in the equip- 
ment of the modern man-of-war. The series of visits to some of 
the principal engineering works in the United Kingdom, which 
have for some years been engaged in executing extensive con- 
tracts for the Admiralty, were inaugurated last year by a visit to 
the Queen's Engineering Works. The choice was an obvious 
one, as Mesars. Allen have during the last 10 years supplied 
the complete electrical cquipment for many of our largest liners of 
the Atlantic service. The directors of the company have again 
this year bad the opportunity of entertaining a party of officers 
from H. M. S. Vernon, and this obviously pointed to the fact 
that their former visit was productive of good results. This 
year the party. consisted of 22 members, who arrived at the 
works at about 11 s.m., and were received at the main offices 
by the directors of the company. Almost immediately they 
commenced their tour of inspection of the works, being escorted by 
members of the works' staff. At one o'clock lunch was served in 
the pupils’ lecture hal), the afternoon being devoted toa further 
inspection of the worksbops and the various processes employed in 
the manufacture of mechanical and electrical machinery. The 
visitors, ag was expected, gave particular attention to the electrical 
department, and viewed with great interest the different stages in 
the evolution of the modern dynamo-electric machine, and 
especially of the machines of the company’s Admiralty types. 
The methods of construction and the plant employed in Messrs. 
Allen's workshops represent the most recent developments 
in modern shop practice. For some years past all work has 
been done to limit gauges, so that all parts of the company's 
standard types .of machine are interchangeable, and manual 
labour has been thus reduced to an absolute minimum. Several 
members of the party were among those who visited the works last 
year, and thcse remarked upon the noticeable advances made 
by the company їп workshop methods, organisation and equipment. 


Dissolutions and Liquidations.— The Natural Gas 
and Power Co. is winding up voluntarily with Mr. W. B. Peat as 
liquidator, and particulars of debts, &., have to be lodged with Mr. 
Peat at 3, Lothbury, E C., by May 3rd. 

A meeting of the Auxiliary and Light Railways and Tramways 
Co. is to be held at 20, Victoria Street, 8.W., on May 11th, to hear 
an account of the winding up from the liquidator, Mr. F. G. A. 
Hitchcock. | 

Messrs. D. L. Selby Bigge, R. G. Bell, and G. Н. Bowden 
(D. Selby Bigge & Co, electrical contractors and engineere, 
Newcastlc-on-Tyne, &c.) have dissolved partnership so far as 
concerns G. Н. Bowden. The two other partners will attend to 
debta, &c. 

Electric Generating Stations, Ltd., of Manchester, is windiog up 
voluntarily with Mr. P. F. Huddleston, 72, Finsbury Pavemenf, 
E. O., as liquidator. - 

A meeting of the Electric Lighting Boards (British Manufacturing 
Co.) isto be held on May 13th at 75, Aldermanbury, E. C., to receive 
an account of the winding up. 

Messrs. E. G. Warren Smith, W. B. Smith, E. W. Smith, and 
J. M. Smith (Warren Smith & Co., electrical and gas engineers, of 
Chelsea) have dissolved partnership so far as concerns Mr. E. W. 
Smith, who retires. The business will be continued by the 
remaining partners under the old style. 

Creditors under a deed of assignment executed by A. 8. Redick, 
electrical engineer, Market Street, Dewsbury, who bave not already 
rent in their claims, must do so not later than April 16th (A. 
Greenwood, Market Street, Dewsbury, trustee). 

A first and final dividend of 1s. 664. in the £ is payable on 
April 16th (Official Receiver's office, 17, Hertford Street, Coventry ) 
in re Hooley, Talbot & Co., electrical engineers and contractors, of 
Rugby. . : 


Electrical Machinery in Germany.—There was a 
large increase in the exports of electrical machinery from Germany 
during Janusry last, returns just issued showing а total of 1,346 
tons, as compared with only 1,062 tons in the corresponding month 
of last year. There has also been an increase in the imports of 
foreign electrical machinery into Germany from 52 tons in January, 
1903, to 110 tons in January last. 


Plant for Sale.— The East Ham U.D.C. is inviting 
offers for a 150-1 Н.Р. Мо grave engine coupled to a 100 xw. Dick- 
Kerr direct.current generator, consequent upon alterations at the 
electricity works. See our advertisement pages to-day. 


Catalogues.—The Epison AND Swan UNITED ELECTRIC 
Lieut Co, LTD., have sent us fdur new Ediswan leaflets, enclosed 
in anew binder, bearing on the front cover the legend '' ' Ediswan ' 
Electrica] Supplies." is binder is intended to hold the ne 


series of catalogue sections and leaflets now being issued by the com- 
y. Later on, when the series is complete, it is hoped to issue a 
und catalogue. Of the new leaflets to hand, No. L2,024 describes the 
new pattern Queen of Lamps,” with loose opal reflector and patent 
adjustable sleeve, as shown below. The new shape of this lamp, 
together with the fact that the reflector completely covers the fila- 
ments, gives it enhanced reflecting powers ; a lamp rated at 16 0. P., 
and taking 58 ampere, being capable of concentrating 32 с.р. ina 
vertical direction with an efficiency of 1:8 watts per candle-power. 
The patent adjustable sleeve makes a neat finish by coverir g the 
usual gap between the lamp cap and the holder; it also keeps the 
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reflector firmly seated on the lamp. Leaflet No. W2,029 describes 
the company’s pure rubber flexible cords, and No. G2,030 shows the 
fountain shade, a device constructed of glass tubes and beads, which 
gives a beautiful lighting effect. Leaflet No. A2,031 describes and 
illustrates a complete range of the “ Wedge” tumler switches—an 
improved type of point switch, which does away with all the usual 
gear under the lever, so that the china bridging piece bas a free and 
recessed travel right across the china base. The patent spring is 
inside the screw collar, and high insulating qualities are combined 
with quick positive snap-off action, small dimensions, substantial 
terminals, wide break, and good contact. The Wedge" switch has 
met with great success. | 

Мв. G. BRAULIR, of Upper Thames Street, has issued a new [rice 
list of “Eclipse” miniature arc lamps for alternating current 
circuits. 

An excellent catalogue of 140 psges, just issued from the press 
by Messrs. IsEN THAT, & Co., of Mortimer Street, W., covers а very 
wide range of apparatus for electro-therapeutio purposes, and is 
necessitated by the recent rapid growth in this very important 
branch of science. Some prefatory comments tell with satisfaction 
that the new era of electro-therapeutics is marked by the dis- 
appearance of the old empirical happy-go-lucky methods of appli- 
cation." The catalogue describes the kind of apparatus that is 
needed for serious and efficient work, and omits “so-called sets, 
which have nothing to recommend them but cheapness!” Old 
models have been omitted, and many of the lines shown embody 
modifications and improvements, which have been made as a result 
of the latest experience. It is unnecessary for us to particularise 
the various apparatus in detail; a mention cf the different sections 
will suffice to indicate the ground covered. They are: Röntgen 
ray apparatus, high frequency and vibratory massage equipments, 
photo and tkermo-therapeutic apparatus, switchboards to connect 
with public supply, bathe, surgical illumination, and many instru- 
ments, шосте, and machines, also radio-active substance. The 
catalogue is convenient in size (84 x 53 in.), welllaid out, and fully 
illustrated. 

A leaflet has been received from Mzssns. R. W. BLACKWELL AND 
Co, Lrp, particularising their new patent section ineulator 
(ty pe B), and enumerating the many good points claimed for it. 

A number of other lists, also received from MEssRS. BLACK WELL, 
give particulars of their Fludor” soldering stick, Everight " 
charging sets, rubber cable connector, hurricane desk fan, and their 
" Arkless" enclosed switch fuses. 

Mrssss. W. H. PaiLEY & Co., Lrp., of Salfcrd, have issued a 
20 pp. pamphlet (a scction of their catalogue) detailing and 
illustrating their Vivaxo water gauges with reversible and renew- 
able seats and scavenger attachments. 

A booklet has been brought out by Messrs. W. Н  WILLCOX AND 
Co., of Bouthwark Street, S. F., giving details of their various motor 
engineering specialities as exhibited by them at the recent motor 
show at the Crystal Palace. 

А new pampblet relating to the Luna flame arc lamps has been 
issued by the EircrRiICAL Co., LTD. The continuous-current and 
the alternating perpendicular and converging types are illustrated, 
and choking coils and transformers are also included. 

À 1904 price-list of woven glass accumulators, induction coils and 
electrical ignition devices, has just been issued by Mzssns. Van 
Raven & Co., LTD., of Coventry. 
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From Messrs. B. RawrLrwsow & Sons, of Blackburn, we have 
received a catalogue of their cable and tower wagons, &c., for over- 
head equipment. The illustrations show a telephone hand-cart, and 
cable drum and reel wagon as supplied to the Glasgow Corporation, 
tower wagons as employed on the Gateshead electric tramways, 
band carts and ladders for electric lighting companies, jointers' 
combined hand-cart and tent, tramway construction and repairing 
wagons, and other special lines of similar character. 

From Messrs. J. E. SPAGNOLETTI & Co., of Goldhawk Works, W., 
we have placed before us a finely illustrated catalogue of the 
Stigler lifte, of which they are the sole agents and manufacturers 
in this country. The pictures include electric passenger lifts as 
used at a number of Continental hotels and other public buildings, 
hospital lifts, hydro-electric lifts, direct-coupled electric passenger 
and goods lifts, and electric goods lifts at Genoa Docks. 
that some 4,500 of the Stigler lifts are in service in Europe. 
We have also received from Messrs. SPAGNOLsTTI a ''Btolzen- 
berg " file containing a number of liste relating to the firm's manu- 
' factures, such as street panels for tramways and lighting, switches, 
pn] instruments, fuses, circuit-breakers, battery regulators, 
and so on. 


Book Notices, — Hlektro-Akustische | Untersuchungen. 
By R. Hartmaon-Kempf. Frankfart A.M.: Gebrüder Knauer, 
1903.—In this masterly treatise the author deals with the influence 
of amplitude, &c., on the pitch and decrement of tuning forks and 
steel tongues, giving the results of a comprehensive research carried 
out in the Physical Institute of the University of Wiirzburg. The 
subject is dealt with both theoretically and practically in the pains- 
taking and thorough manner for which German physicists are 
justly renowned, and the results are embodied in the present work, 
which has been produced in luxurious style. The photographic 
method of recording the amplitude and wave form of vibrations has 
been freely utilised, and the devices adopted for carrying out the 
research are both interesting and ingenious. Electrical apparatus 
balka largely in the experiments, and the effecta of resonance with 
alternating and intermittent direct currents are investigated. The 
most striking feature of the work consists in a remarkable set of 
photographic reproductions of records of vibrations obtained in the 
course of the investigation, which are bound up with the book. 
The volume has been produced apparently regardless of expense, 
and must prove of great value to those engaged in pursuits 
involving a knowledge of the phenomena in question. 

The Indicator Handbook. Part I. By C. N. Pickwortb, Wh.Bc., 
Manchester: Emmott & Co. 1604. Price 38. net.—This is the 
second edition of a work which has become deservedly known азап 
excellent practical treatise on The Indicator: its Construction and 
Application.” All the well-known indicators are described and 
critically discussed, and the mode of attachment of the indicator, 
the arrangement of the reducing gear, and the proper use and care 
of the instrument, are treated of with minute attention to detail. 
The more recent forms of indicators with external springs and 
differential springs are included in the new edition. The work, as 
regards both the matter and the manner of its production, needs no 
recommendation, ita merits being beyond dispute. 

Twenty Years’ Railway Statistics. 1884 to 1904. London: 
Е. C. Mathieson & Sons. 1s. This ів not a compendium of engi- 
neering statistics relating to railways and railway equipmente, but 
it is a book which cannot fail to be of interest and service to all who 
are concerned with railway securities, the dividends paid on the 
capital, highest and lowest market prices, mileage open, receipts, 
percentage of expenses to receipts, and other like financial in- 


formation respecting the principal railways both at home and 


abroad. Electrical engineers who are paying attention to railway 
5 possibilities might also find it a useful work to have 
at hand. 

"Elementare Vorlesungen über Telegraphie und Telephonie.“ 
By Dr. Richard Heilbrun. Part VI. Berlin: Geo. Siemens. 

“Radium and All Abóut It.“ By 8. Bottone. London: 
Whittaker & Co. 16. net. | 

The Estate Magazine. London: Spotliswoode & Co. 

“Electricity and Matter.” By J. J. Thompson, D. Sc. 
minster: Archibald Constable & Co, Ltd. 53. net. 

The special annual number of our contemporary Timber 
(March 30th), contains an illustrated article on Electricity as 
Motive Power in Saw Mills,” discussing the economies obtainable 
by its use, and describing electric wood-working plants at Putney, 
Bromley and Warrington. 


Shipley v. Bryan, Donkin & Clench, Ltd.—In the 
Chancery Division of the High Court of Justice on Tuesday (April 

12th), Mr. Jastice Joyce had before him a motion in this action by 
which the plaintiff asked for the appointment of a receiver and 
manager of the defendant company, which carries on business as 
electrical and general engineers at Chesterfield. Mr. Hamiiton, K.C., 
for the plaintiff, said his client held £10,000 “A” debenture 
st ck, and £5,500 “ В” debenture stock in defendant company, out 
of an issue of £100,000. The company had made default in the 
payment of interest due on January lst last, and as there were 
valuable contracts to be carried out, it was necessary that a receiver 
and manager should be appointed. Mr. Justice Joyce appointed 


a receiver and manager as asked, and gave him liberty to act at 
once. 


The Transvaal.—The value of the electric cables, wire, 
and fittings imported into the Transvaal last year, is officially 
retarned at £65,000, as compared with £45,000 in 1902. 


Some New Electrical Accessorles.—We have received 
from the General Electric Co., Ltd., of 71, Queen Victoria-street, 


West- 


It ia stated 


a monthly progress sheet, containing particulars of their Pedestal” 
type of cut-out in cast-iron case, which has been specially designed 
for high voltage work, and can be supplied with efther plain or 
spring clip tsrminals—the latter to take a Mordey fuse. Two new 


designs of radiators of artistic and pleasing finish are shown, and 
this firm's well-known lines in dry and storage batteries. Somewhat 
of a novelty is shown in а lamp testing ammeter—which may be 
inserted between the lamp and lamp terminal, affording a cheap and 
ready method of gauging the efficiency of the lighting in a large 
establishment. 


Automatic А.С. Pressure Regulator.—An apparatus 
for automatically regulating the pressure of alternating current 
generators has been devised by Messrs. Victor Bornand & Co., of 
Victoria Square, Birmingham. The mode of working the appa- 
ratus js to vary the exciting current by means of а rheostat con- 
trolled by a hot-wire device ; a platinum wire is connected in series 
with & resistance between the terminals of the alternator, aud, by 
ita extension or contraction, actuates a balanced click mechanism, 
bringing into action a mechanically driven regulator geared to the 
rheostat. When the normal voltage obtains, the apparatus remains 
inactive. The full range of regulation, from full load to no 
load, can be cover»d in 15 or 20 seconds, or even less, if necessary. 
The mechanism is so constructed that the switch can never rest in 
intermediate positions between contacts. А number of alternators 
can be regulated by а single controlling. apparatus, and the device 
can be used for varying the resistance in circuit with the alier- 
nator field or the exciter field, or with feeders, for controlling the 
transforming ratio of transformers, for regulating the speed of 
engines or turbines, and controlling electric furnaces, the range of 
pressure variation being 4 per cent. 


Harris-Anderson Patént Feed-Water Filter.—We 
regret that an error occurred in our recent article on West Ham 
electricity works. In referring to the capacity of the Harris- 
Anderson purifying plant, we said tbat it was capable of dealing 
with from 1,000 to 1,600 gallons of water per hour; this should 
have read—from 1,000 to 16,000 gallons per hour, a very different 
matter. The plant in question is the largest of its kind that we 
have yet met with, and uccording to the Council's late electrical 
engineer, Mr. J. K. Bock, very excellent results have been obtained 
from it. - 


В.Н. Arc Lamps.—Among the recent orders secured 
by the British Thomson-Houston Co., Ltd., for their arc lamps, are 
the following:—For the West Ham Corporation, 195 continuous- 
current, double-carbon open arc lamps for street lighting. For the 
North-Eastern Railway, 285 110-volts continuous-current multiple 
enclosed arc lamps for lighting workshops; 600 74-ampere multiple- 
slternating enclosed arc lamps, 40 cycles, for lighting railway 
Btations; besides 100 compensators for operating the alternating- 
current lamps from a 250-volt circuit. This onder for the N.E. Rail- 
way, we are informed, was placed after, and as a result of, severe 
competitive tests, lasting over six months. An important point is 
that the alternating-current lamps are to operate on a 40-cycle 
circuit. It is only lately that arc lamp manufacturers have been 
able to supply enclosed arc lamps which would operate satisfactorily 
on circuits of 40 cycles. 


L + 


Tunbridge Wells Electric Lighting.—The T.C. has 
received an order of £80,000 from a private London company for 
the borough electric light works, this being £10,000 more than the 
cost of the works up to date. In the Council opinion as to the 
advisability of selling the undertaking is divided, and decision 
of the question has been postponed. 
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LIGHTING AND POWER NOTES. 


Arbroath.—A dispute has arisen in regard to the agree- 
ment between the Т.О. and the Empire Electric Light and Power 
Co. It is stated that the Council had come to an agreement with 
the company whereby the former were empowered to take over the 
undertaking from the company at a given time in two alternative 
ways, but the company now wish to give the Council one way only 
of acquiring the undertaking. The T.C. has resolved to adhere to 
ite original agreement with the company. 


Ayr.—-The T.C. has resolved to apply for sanction to 
borrow a further snm of £15,000 to carry out extensions recommended 
by its electrical engineer. | 


Berwick.—The formal opening of the Urban Electric 
Supply Co.’s power atation took place on the 7th inst. The cere- 
mony of switching on the supply to the town was performed by the 
Mayoress. p 


Birmingham.— In connection with the comprehensive 
electrical scheme foreshadowed in the report of the Electric Supply 
Committee, апа mentioned in our last week's issue, some further 
details are to hand. As projected, the power station consists of an 
engine house 275 ft. long, 100 ft. wide, and 65 ft. high. On 


one side will be situated the boiler house 275 ft. long, 98 ft.. 


wide, and €0 ff. high, with a coal store of 2,000 tons capacity 
overhead. Parallel to the boiler house an, economiser house 
will be erected, and two chimney stacks 230 ft. high and 
15 ft. internal) diameter. Between the station buildings and 
Birmingham and Fezeley canal, which forms one boundary of 
the site, will be situated a pumping station for providing 
circulating water. The remaining buildings comprise workshop 
stores and battery room. 

It is proposed to divide the engine house by a central gangway, 
and to install н.т. plant on one side, and т.т. plant on the other. 
Four 2,500 B. p., and three 900-H. p. high-speed engines, coupled to 
three 1,500-K w. p.c. generators, one 1, 500-K w., and three 500-Kw. 4.0. 
generators are proposed, each set to have its own surface condensing 
plant; one 500-Kw. p. c. turbo-generator and condensing plant; 
steam-driven exciters ; motor-zenerator ; converter and transformer, 
balancers, traction battery, 2,500 ampere-houre, boosters, н. and L.T. 
switchgear, and a 40-ton overhead electrical crane are included in 
the engine house equipment. The circulating plant proposed, 
comprises 20 in. steam-driven, and 12 in. motor-driven centrifugal 
pumps with condensing plant. | 

The boiler bouse will contain four batteries of six water-tube boilers 
each, the latter each having an evaporative capacity of 24,000 Ibs. 
of steam per hour. Automatic coal and ash conveying plante are pro- 
posed, and two steam-driven feed pump installations will be situated 
in the centre of the boiler house. The economiser will be divided 
into four sections and contain 1,280 tubes. It is proposed to erect 
an additional coal store on tbe bank of the canal basin capable of 
holding another 3,000 tons, and the system of conveyors may 
eventually be duplicated. Е 

In connection with the three sub-station equipments, 13 sets of 
transforming apparatus, each having & capacity of 300 xw. and 
inclading rotary converters, stationary transformers, switchgear and 
batteries are provided for. In connection with the cable work, 
some 22 miles of H. T., 20 miles of traction, 18 miles of telephone, and 
six miles of т.т. lighting trunk mains are estimated for. Thie 
section of the work is a first instalment (ie, 8,500 Kw.), and the 
cost is estimated at £441,142. 

The Committee will have recourse to its reserve fund now 
standing at £26,394, in the event of there being a deficiency during 
the first year or two of working of the new scheme but the tramway s 


department is regarded as an assured customer, which will greatly 


help to cover any excessive charges. 

On the 12th inat. the City Council adopted the report of the 
Electric Supply Committee, asking the L. G. B. to cancel the balance 
of £167,776 of a previous loan, and to sanction the borrowing 
of £441,142, for the work outlined above. 


Blaydon.—The U.D.C. has declined to accept either the 
offer of the Priestman Power Co., or that of the Durham Electrical 
Power Distribution Co., to supply energy for electriclighting. It was 
stated that the terms submitted made tbe scheme impracticable. 


Brighton.—The T.C. on April 7th decided to apply 
fora loan of £6,000 for the purcbase of motors for hiring out 
purposes. 


Cheltenham .—The T.C. has adopted the recommendation 
of its E.L. Committee that the price of energy for public lighting 
be increased from 227d. per unit t» 3d. This will increase 
the income per annum by £2,532. It was also decided to inform 
the tramway company tbat a revision of the charge of 1:94. per unit 
up to 100,000 is contemplated. 


Chepstow. A private electric lighting plant recently in- 
installed by Messrs. J. & G. Griffiths, the machinery for which was 
supplied by the India-rubber Co., was opened last week. 


Crewe.—The Corporation E.L. Committee has fixed the 
price of energy for motive purposes as under :— First 100 unite per 
quarter, 3d. per unit; next 100, 24d. ; 300 units per quarter, 2d. ; all 
over 500, 14d. The electrical engineer has been aeked to state what 
the revenue will be on the rebate system, if the charge for energy 
for lighting is reduced from 6d. and 3d. to 6d. and 24d. 
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Derby.—The amount of capital expenditure required for 
the current year is estimated at £6,500, made up as follows:— 
£3,000 for mains, £600 for sérvices, £1,800 for motors for hire, £60 
for the extension of the switchboard, £400 for meters, £40 for tele- 


phones, and £600 for contingencies, which sum has been granted; 


it was decided that the price for energy under the sliding scale 
system be fixed at 5d. per unit instead of 53d. 


Dorking.—The battery of 260 cells recently installed at 


the Dorking Electricity Supply Co.’s works, and mentioned in our 
last issue, ia of the D.P. Battery Co.'s LH type, 21 plates. 


Durham County.—The С.О. is at present collecting 
data preparatory to the full consideration of а proposal which has 
been laid before it to provide а county scheme of electrical 
supply. It is proposed that the water power in the county 
be utilised, and the various urban and rural councils have been asked 
to express their views. On the 9th inst., a conference was held at 
Durham in regard to the scheme, and, after discussion, resolutions 
were adopted urging local authorities not to enter into any arrange- 
ment with private companies for the supply of energy for ligbting 
or power, or the laying of tramways, until the C.C. Committee had 
reported. А further resolution urging the С.О. to endeavour to 
arrange a conference of local authorities with a view to the forma- 
tion of a scheme was also passed. i | 


France.—A scheme is projected for the installation of an 
electric power plant on the Upper Roza Valley. The existing gas 
and electric power company which supplies the district, has the 
monopoly until 1913 ; it is stated that the new syndicate will begia 
operations by supplying energy to Mentone. 


Glastonbury.—4A provisional order for the lighting of 
the town by electricity has been granted by the B. of T. 


Gorton.—The U.D.C., through its Electricity Committee, 
has come to an arrangement with the Manchester Oorporation 
whereby its E. L. order will be handed over to the Corporation on a 
lease for 21 years, the Corporation to pay the sum of £500. The 
B. of T. had deferred consideration of revoking the order until! 
June of this year, threatening, unless the Council took some 
steps to fulfil its obligations, not to allow it to remain in force. 


Heckmondwike.—At the U.D.C. meeting on Monday 
last the Electricity Committee reported that it had again con- 
sidered the minute referred back to it at the previous meeting, 
and unanimously recommended the Council to proceed with the 
additions to the generating plant, the cost being estimated at 
£5,000. | 
Hornsey.—The L.G.B. bas sanctioned the borrowing of 
£37,333 by the T.C. for electric lighting purposes. 


- Hove.—The T.C. is negotiating with the Brighton Cor- 
poration and the Hove E. L. Co. for a supply of energy in bulk for 
lighting Aldrington. | 

Huddersfield.—A deputation of the Chamber of Trades 
has waited upon the Electricity Committee, asking for & reduction 
in the price of electricity. It was stated that a reduction would be 
made as soon as possible. 


India.—On March 14th the Lieut.-Governor performed 
the ceremony of starting the engines in the new electrical power 
house at the Sibporé Engineering College. The plant comprises 
two Cornish multitubular boilers by Messrs. Marshall, Sons & Co., 
each of about 60 E. P., aud working at 140 Ibs. pressure, together with 
Two Marahall hori- 
zontal compound condensing engines with cylinders 8 in. and 
122 x 14 in., working at a speed of 155 r.p.m.; these are belt- 
coupled to two Brown-Boveri alternators, 3 pb. 25 cycles, running 
at 500 r.p.m., with a capacity of 50 xw. each at 240 volts. The 
switchboard is of the same company's make. Four feeders are pro- 
vided, three going to the workshops and one to an Oerlikon 45-н P. 
motor-generator. This latter machine is to be used for charging 
accumulators and for supplying direct current at 115 volts for 
lighting purposes, &c, The workshop electric motora range in size 
from 10 to 20 H. p., and have been supplied by the Oerlikon Co., the 
British Weatinghouse Co., and Messrs. Brown, Boveri & Co. 


Inverness.—The B. of T. has given its approval to the 
echeme for the electric lighting of the burgh. 


Keynsham .—The Council has passed a resolution giving 
consent to the application for a prov. order made by the Keynsham 
E.L. Co. 


Kildare.—The Local Government Board has sanctioned 
a loan of £3,300 for the purpose of lighting the town by electricity. 


London.—IsriscToN.— The Finance Committee of the 
B.C. has approved of the following estimates :—Mains and trans- 
formers, £215; dividing arc circuits in Upper Holloway and 
Caledonian Road districts into sections, £285 ; service lines, including 
meters, &c., during half-year ending Michaelmas, 1904, £1,520. 

MARYLEBONE.—'lhe В.О. has resolved not to execute the 
work of wiring on private property beyond the meters, except 
through a contractor. 


Louth (Lincolnshire).—The T.C. has decided to enter 
into an agreement with the National Electric Construction Co., for 
supplying electrico light and power in tbe town, subject to the con- 
sent of the L.G.B. being obtained to borrow а sum not exceeding 
£17,000 for carrying out the work. 
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Ludlow.—The T.C. has received an intimation from a 
private company notifying its intention to apply for a prov. order 
for the E.L. of the town. 


Macclestield. — The Electricity Committee recom- 
mended the Council to invite cffers for the leasing of its prov. 
order, but the T. C., in referring the matter back, asked the Com- 
mittee to submit one of the schemes proposed by Messrs. Orompton 
and Co. and the Southern District Electricity Corporation to the 
Council for adoption. 


Maidstone.— The T.C. has resolved to extend the E. L. 
mains in order to supply energy to the Sanatorium, at a cost of 
£480. 


Manchester.—The Electricity Committee of the City 
Council has been considering а scheme for increasing the capacity of 
several of its generating stations. The Council will be aeked, at its 
next meeting, to seek borrowing powers to the extent ot £135,000, 
which will be needed to defray the cost of extensions and altera- 
tions at the station in Dickinson Street and at various supply 
stations, as well as of the laying of lighting and traction feeders in 
different parts of the city. 


Margam.—A L.G.B. inquiry was held recently into the 
application of the U.D.C. fora loan of £15,000 fcr E.L. purposes. 
It was stated that the Council obtained a prov. order in 1898, 
and had entered into negotiations with the South Wales Electrical 
Power Distribution Co. for the supply of energy at 14d. per unit. 
Opposition was offered on behalf of а firm who psy one-twelfth 
of the rates, on the ground that the scheme could not possibly psy. 


Motherwell.—As an inducement for intending con- 
sumers of electricity to get their connections made during the 
summer months, the Electricity Department has agreed to give a 
supply of electricity free up till August 1st to those new consumers 
who become connected between May 1st and August lst. 


Northampton.—The R.D.C. has resolved to give its 
consent to the local E. L. Co. to supply energy to Dallington, 
пио, Favell, and Duston, the maximum charge to be 7d. per 
unit. : 


Oldbury.—The U. D. C. has passed the plans of an el: сігіс 
power station proposed to be erected in the town by the B.E.T. Co. 


Paisley.— Messrs. J. P. Coats, Ltd., have been granted 
permission by the Dean of Guild Covrt to erect an electricity 
generating station at Ferguslie Thread Works. 


Shanklin (I.W.).—The U. . C. has resolved to consider 
the question of purchasing, at some future date, the undertaking of 
the electric light company, in conjunction with Sandown U.D.C. 


Southport.—The Electricity Committee of the Corpora- 
tion has decided to band over £2,000 in relief of the rates, the 
amount being the same as last year. 


Spain.—Application has been made for a concession to 


aa and work an electricity works at Medinaceli (Province of 
rin). 


Stamford.— Тһе Т.С. has invited the Urban Electric 
Supply Co, to submit a scheme for public lighting by electricity. 


Stockport.—A uniform charge of 4d. per unit will in 
future be made for electricity for lighting purposes. The change 
will, it is said, benefit 95 per cent. of the consumers. 


Wakefield.— The price of energy for lighting has been 
reduced by the T.C. to 4d. per unit as from July 1st, and meter 
rents abolished. . 


Wimbledon.—4A L С.В. inquiry was held lust week into 
the application by the T.C. for powers to borrow £550 for installing 
36 arc lamps in the main thoroughfares. 


Wisbech.—The Town Council has sealed the contract 
with the National Electric Construction Co. for the establishment 
of electricity works in the town, and it has been decided to apply 
for a loan of £25,000 in connection with the scheme. Messrs. Robt. 
сова & Bons were appointed consulting engineers to the 

ouncil. 


Worsley.—The U. D. C. bas under consideration the 
ргороєа! of the Lancashire Electric Power Co. to supply electricity 
for ligbting purposes to the town, under an arrangement for distri- 
bution by Edmundaon’s Electricity Corporation. Modifications in 
the maximum charges proposed to be inserted in the agreement 
have been asked for. 


Worthing.—The T.C. has applied to the L.G.B. for 


a loan of £1,500 for the provision of E.L. mains, meters, house 
services, &c. 


TRAMWAY AND RAILWAY NOTES. 


Adelaide (South Australia).—The Government have 
announced their intention of exercising their powers to purchase 
the horse tram lines of Adelaide and its suburbs and to equip tŁem 
for electric traction. The lines cover some 50 miles of streets, and 
about half the total milesge—that owned by the Adelaide and 


present year. 
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Buburbar Tramway Co.—becomes purchasable by the end of the 
The remaining lines are worked by eome half-dozen 
small companies, and the right to take over these will accrue at 
various times within the next few years. A private Act was ob- 
tained by а company in.1901, for the acquisition of the lines and 
their conversion, but owing to the tightness of the financial world, 
and to the stringent clauses inserted in the Act as to payments for 
right of way and fares to be levied, the necessary capital could not 
be raised and the óompany's powers bave been allowed to lapse. 
There bas also been considerable talk of а “municipal trust" being 
formed between the Corporation of Adelaide and the Municipal and 
District Councils of the suburbs— some 12 or 15 in number—to take 
over and electrify the lines; but it has been found impossible to 
arrange mutually satisfactory conditions between the diverse 
interests, and it wae at the inetigation of the municipal bodies that 
the Government have decided to avail themselves of their right of 
purchase. As announced, the intention is to take over each line as 
it falls in and to invite tenders for the complete electrification of 
the various lines. The general feeling is antagonistic to the State 
operating the lines after reconstruction, and it is, therefore, pro- 
bable that a lease will be granted—either to the Municipal 
Trust" or to a private company—if satisfactory terms can be 


arranged. 
Automatic Signalling on the N.E. Railway.—The 


automatic signalling apparatus, which has been installed on the 
main line between Alne and Thirek by tbe Hall Automatic 
Signalling Co. was put in service on Sunday last. The Times states 
tbat a special train conveying the principal officiale of the line went 
over the portion of the line thus equipped on Sunday. For the 
present the automatic service will be worked concurrently with the 
existing mechanical signals, and a man will be stationed at each 
automatic semaphore to report on ita working. The patent auto- 
matic signalling spparatus, which has been devised by Mr. W. L. 
Raven, assistant mechanical engineer of the North-Eastern Railway 
Co., has been adapted to each signal. 


Belfast.— The broken off negotiations between the Belfast 
Corporation and the Belfast Street Tramways Co. have been renewed. 
The Law Committee of the Corporation discussed privately the 
situation on Monday last, and recommended that the provision of 
pay ment of interest at 43 per cent. should be agreed to, and that the 
debentures (which have a liability of 34 per cent.) should be taken 
over by the Corporation. А special meeting of the Corporation will 
be held to consider the modified terms. 


Birkenhead.—The profit on the wotking of the tram- 
ways for the last financial year was £7,500, as against Є3 700 in the 
previous year. The cost of working per car-mile has been redu^ed . 
from 91d. to 9:584. The number of passengers carried was 
11,327,932, againet 10,390,985. The receipts were £54,660, againet 
£51,067. Theaccounts of the electricity department show a surplus 
of £1,500, which will be carried to the reserve fund. 


Black Country.—To meet tramway requirements in the 
Black Country, two power stations are to be erected—one at Smeth- 
wick, and the other at Oldbury—at an estimated outlay of over 
£1C0,000. The plant, it is anticipated, will cost £50,000, and will 
be put down with the view to the generation of electricity for use 
on the lines running between Birmingham and Dudley, through 
Smethwick, as well as for public and private lighting purposes. A 
tramway is shortly to be constructed between Old Hill and Black- 
heath, at а cost of £30,000. | 


Brighton.—Reports have been circulated in the local 
papers to tbe effect that there has been a loss of £6,000 ав а result 
of the year's working of the tramways up to March 31st, but up to 
the present no official figures have been brought forward. Large 
numbers of men are engaged in laying the lines in Dyke Road, 
and considerable progrees has been made with the work since the 
start. The whole of the work is being carried out by the Corporation 
direct, without the assistance of contractors, and the result is awaited 
with considerable interest. 


Bury (Lancs.).—The Rockdale Road section of the 


borough tramways (which are being converted from steam to elec 
trical traction) will be completed by the end of the present week, 
and opened for trafflo withcut delay. The Limefield section is to 
be begun immediately. 


Crewe.—The T.C. some time ago decided to promote an 
electric tramway scheme of its own, and withdrew ita support from 
а private company. It had been arranged that application should 
be made in May for an order, but the Liverpoc! Courier says that, cn 
account of trade depression in tbe Lorough, the railway workmen 
being on short time, the Committee has decided to abandon the 
scheme for the present. 


Derby.— Progress is now being m:de with the installa- 
tion of the electric trams in Derby, and on two of the routes the 
overbead wires are practically complete. The work of laying the 
rails, however, has been considerably hampered through the belated 
delivery of material. This delay, it was explained by Alderman 
Butterworth, J.P., at the meeting of the Council last week, was 
really caused by the order in the first place having been placed 
with a Belgium firm. The fish plates bad been sent from 
Belgium, but they had had to be returned, and the contractors were 
now awaiting the making of them by an English firm. A large con- 
signment was expected in a few daye, and the work would be 
pushed forward as rapidly as possible, so that the roads at present 
closed for traffic could be opened. 
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Dudley.—Our Wolverhampton correspondent says that 
overhead wire accidents have been so frequent on the Dudley line 
that Councillor A. H. Hillman bas given notice of his intention 
8 mii: the following resolution at the next meeting of the 

ouncil:— -~ | 


This Council, viewing with considerable anxiety the accidents that have 
occurred in the public streets in connection with the electric wires of the 
tramway companies, apply to the Board of Trede to give the matter their 
attention, with & view of securing efficient supervision of the overhead 
equipment of such tramways, that the safety of the public may be secured. 


Germany.—An electrical trolley motor omnibus service 
is about to be started between Wermelskerchen and Dhünn. 


Glasgow.—It has been remitted to the convener and 
the sub-convener of the Tramway Committee to co-operate with tbe 
other municipalities owning and operating tramways in any action 
which they may think necessary to take with regard to the question 
of compulsory running powers being given to private tramways 
companies over public systems. 

The Tramways Committee has accepted an offer by the Electric 
and General Assurance, Ltd., who undertake for one year the third 
psrty risks for а premium .of £14,000, and, in addition to the 
security offered by them, to have their policy covered at Lloyd's, 


the limit for any one accident to be £2,500, and the indemnity for 
the year to be £25,000. i | 


Hull.— The Corporation Tramways Committee on Friday 
decided to reduce the forfeiture of £896 10s, incurred by the 
Westinghouse Co. and Messrs, G. F. Milne & Co., contractors for the 
car bodies, incurred by the non-delivery of cars within the specified 
time, to £500, subject to certain defects in the roof blinds of the 
cars being remedied. 


Leeds.—The report for the financial year respecting the 
working of the city tramways says that the gross car receipta have 
amounted to £277,655, &s against £262,343 in the previous year, an 
increase of £15,221 on the receipts of а year which itself showed an 
increase of nearly £42,000 on its predegessor. 
amounted to 6,091,437 miler, as against Ti 
previous year, an increase of 317,786 miles. There have been prao- 
tically no new lines operated during the year. The total receipts 
per car-mile bave been 10'94d. against 10 90d. The passengers 
. carried were 60,739,234 as against 57,239,779, an increase of 3,499,455 

on the year. The entire population of the city bas been carried no 
less than 136 times in the year. The other side of the balance-sheet 
will not be presented for some weeks yet, but it is unlikely that 
there will be any such sum as £62 СОО available again to eke out а 
difficult situation in the city's financial affairs, for the year has been 
a somewhat expensive one. А great many routes have been relaid, 
a number of new cars have been provided, and in many ways 
expenses have been fairly heavy. In addition, there are many 
extensions in contemplation, for which funds will have to be 


provided, so that considerable inroads will have to be made on tha 
total receipts. 


The car-mileage 
73,651 miles run in the 


Manstield.—Notice has been given ou behalf of the Mans- 
field and district light railway promoters that it is proposed to forth- 
with proceed with the work of constructing electric tramways within 
the borough. The scheme is divided into eight sections, but the 
promoters intend at present only to deal with three. 


Nottingham.—The Tramways Committee has prepared a 
echeme which is designed to link up the whole of the eastern part of 
the city with the network of tramways in the Great Market place, 
and after it has been adopted by the City Council, a Bill will be pre- 
sented in the next session of Parliament. The scheme is estimated 
to cost about £75,000. During the two years the electric trams have 


been running, they have carried nearly fifty-three million pas- 
sengers. i 


Neuthport—Liverpool Electric Railway.—It had 
been arranged that 20 trains should run betweer Liverpool, South- 
port, and Crossens, on Sunday last, on the new electric railway, and 
that all steam trains should be withdrawn between Liverpool and 
Southport. Unfortunately, however, owing to a mishap at the 
chief electric power station at Formby the service of electric trains 
bad to be temporarily discontinued. On Monday (11th) the steam 
trains were again put on full-service. 


Spen Valley.—There was considerable interference a few 
months ago with the working of the Spen Valley tramways, owing 
to a dispute between the B.E.T. Co. aud the Heckmondwike 
Urban District Council respecting the rate of payment for energy 
which ie supplied by the Council. The agreement provided that in 
the event of the maximum demand by the company exceeding а 
stipulated amount there should be an increase in the price per unit 
to recompense the Council for the additional machinery that would 
be necessary to give an adequate supply. When it was discovered 
that the maximum demand was exceeding the quantity the Council 
was called upon to supply at the rate the company were paying, an 
increase in the price was asked for, but the company declined to 
pay it, and this led to the stoppage of cars during heavy traffic. 
The District Council agreed to make a concession from tbe full 
price etipulated for under such circumstances, but the company 
failed to come to terms. The inconvenience therefore continued 
until it was arranged that a supply equal to the demand should be 
provided on the understanding that payment for it should be in 
accordance with the settlement arrived at afterwarde. The com- 
pany referred the matter to the Board of Trade, but the latter have 
replied to tbe effect that they cannot interfere with the agreement 
made between the two bodies. 


Wednesbury.—The Corporation has received from the 
B. of T. copy of an application made by the South Staffordshire 
Tramways (Lessee) Co. for a renewal of the steam license expiring 
on the 24th inst. Having regard to the fact that, under terms 
signed by Mr. Garcke and Mr. Lycett on behalf of the company in 
April, 1903, it was agreed that the electrical equipment of the lines 
in Wednesbury should be taken m hand forthwith, it has been 
decided to aek the B. of T. to refuse their sanction to any further 
license for the use of steam traction in the borougb. 


West Bromwich.—The capital accounts in respect of 
the purchase and reconstruction of the electrical tramways in the 
borough have now been closed. They show that £4,638, borrowed 
in excess of tbe actual expenditure, has been transferred to the 
loans fund in reduction of the annual instalments forthe redemption 
of the tramways stock debt. 


Worcester.—The Tramways Co. has arrived at an agree- 
ment with the T.O. relative to the Corporation’s claim for the cost 
of energy not used, owing to the tramways not being completed, 
anda certain sum will be paid in settlement of the claim. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Continental Telephony.—On Monday, the new 
service of the Post Office trunk telephenes between Liverpool, Man- 
chester and other provincial towns, and Paris and other towns in 
France, was opened. The charge for a conversation of three 
minutes is 8s., the same charge being made for a second three 
minutes. Messages from persons in French towns were heard very 
distinctly in Liverpool and other towrs on Monday. 


Brighton Telephones.—The Telephone Committee of 
the T.C. has brought in a report that, owing to the number of 
applications received, many of the cables are fully connected up, 
and as a result it recommends the Council to sanction the sum of 
£4,200 for additional ducts and cables to relieve the Lewes Road 
and Besconsfleld Road districts; the manager, Mr. Barnes, ctating 
that, owing to the lack of sufficient accommodaticn, be bad been 
unable to connect up the fire alarm system. Up to the present, 
950 subscribers are connected up, and about 800 are still await- 
ing connection. 


Congo Free State.— The Congo Free State Budget for 
1904 states that а sum of £18,000 has been devoted to the extension 
of the telegraph and telephone services in the territory named. 


Glasgow Telephones.—A Committee of the T.C. has 
been appointed to co-operate with Hull, Swausea, Brighton and 
Portemouth, and to take such action as may be necessary in con- 
nection with the proposed acquisition by the Government of the 
undertaking of the National Telephone Co. It has been agreed to 
apply to the Postmaster-General for approval of party line rates, 
and to inquire on what terms the Postmaster-General will be pre- 

d to issue a licence for electrophones. 

The T.C. has accepted an offer by the Ericsson Bell Telephone 
Co. for 1,000 wall telephones and 250 table telephones. 

А memorial has been sent to the Secretary for Scotland in con- 
nection with the applications by the T.C. for money for telephone 
purposes. It suggests that bofore considering any application for 
furtber sums, an inquiry should be instituted by some unbiassed 
expert into the method of telephone construction, the working and 
the accounting of the telephone venture from the beginning, the 
obsolescence of the system ; whether the accounts are kept in terms 
of the Acts of Parliament, and in a way simple enough to disclose 
to the ordinary ratepayer the true state of affairs ; whether adequate 
allowance is being made for depreciation, maintenance and repay- 
ment of debt, and whether telephones have been supplied to users 
at under cost price, and what would be a paying price. It is pointed 
out that the capital outlay by the Corporation at May 3186, 1903, 
amounted to £270,938, averaging £33 per line, including spare plant, 
as against the estimate of £18 168. Tne total revenue for the year 
ending on that date was £35,019. Up till the end of last May the 
memorialists remark that no depreciation had been written off plant, 
&c. The telephone auditors, in their report to the Corporation of 
August 10th, 1903, on the accounts, called special attention to this. 
They also pointed out that no portion of the sum of £16,474 stand- 
ing at the debit of preliminary and general expenses in the capital 
account had been written off out of revenue. From the figures 
furnished, and from internal evidence in the accounts themselves, 
it was obvious that the surplus of £1,694 on the year's operations 
ended May 31et, 1903, existed only on paper, and that on a sound 
accounting a large deficit would be the result. The memorialists 
conclude by saying that inquiry would disclose that the Corporation 
telephone enterprise had been wrongly conceived and badly. 
executed, was being carried on at a serious loss, and could never be 
made to рау; and that, instead of sanctioning further sums being 
borrowed and hopelessly sunk, the enterprise should, for public 
convenience, be linked with the National Telephone system, pend- 
ing the taking over of both enterprises by the Government. 


New York.—A Press telegram from New York says that 
a fire which occurred in the new rapid transit subway in Broadway 
fused between 5,000 and 6,000 telegraph and telephone wires and 
cut off all communication with the Stock Exchange and other large 
business offices of the city. 
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Municipal Telephone Conference.—On 11th. inst., ab 


‘the Westminster Palace Hotel, a conference was held of representa- 
' tivesof the corporations owning and working telephones, to consider 


what action should be taken by them in view of the proposal of the 
Government to secure the undertaking of the National Telephone 
Oo. Sir John Primrose, Lord Provost of Glasgow, presided, and 
among those present were representatives from Glasgow, Hull, 
Guernsey, Brighton, and Swansea. According to the daily press 


reports the chairman, in his opening remarks, said it was desirable 


that the corporations should at once make a representation to the 
Postmaster-General to secure that, before the negotiations with the 
National Telephone Co. proceeded too far, the corporations should 
be afforded an opportunity of being fully heard on the subject, in 
80 far as it affected their interests. The conference was strongly of 
opinion that all local authorities should have the opportunity, if 
they desired to do so, to work local telephones, and that the Govern- 
ment should be left to work and perfect the trunk system. Alter a 
full discussion the meeting adjourned, in order that the represen- 
tatives might report to their respective councils. Meantime, an 
executive committee was appointed to watch over the intereste of 
the municipalities in the light of the discussion. : 

The Times says that on Tuesday the representatives of the muni- 
cipal corporations were received by the secretary to the Post Office, 
who assured them that au opportunity would be given them of 
placing their views before the Postmaster-General One of the 
proposals of the munici corporations is, that steps should be 
taken to secure that, in the event of Parliament's appointing а com- 
mittee to consider the negotiations between the Poetmaster-General 
and the National Telephone Co., the municipal corporations should 
be enabled to lead evidence before that committee. С 


. Portsmouth Telephories.—The decision of the L.G.B. 
to veto a portion of the loan applied for by the Telephone Com- 


mittee of the T.C. has been the subject of much comment. At a 


meeting of the Committee Councillor W. T. Dittman, J.P. (chair- 
man), reported the receipt of a letter from Mr. Bennett, the con- 
sulting engineer, stating that the Glasgow Corporation, on March 


` 1141, sent an application to the Secretary of State for Scotland, as 


head of the Scottish L.G.B., for an additional loan of £50,000 for 
telephone purposes, and on March 16th received a reply sanctioning 
the loan without comment. Mr. Bennett asked that this might be 
made known as illustrative of the methods of the English and 
Scottish L.G.B's. It was decided to draw the attention of the local 
M.P's. to the matter. 


The Telegraph Cable Export Trade.—So far this year 
the export trade of this country in telegraph cables and apparatus 
connected therewith has been very quiet, the shipments during 
last month only amounting to £27,041 as against £230,289 in the 
same month a year ago. The returns for the three months ending 
with March, too, show a falling off, the shipments having amounted 
to £243,836 as contrasted with £341,033 in the corresponding quarter 
of last year, and £749,355 in the first three months of 1902. 


Telegraphic Interruptions and Repairs :— 


OABLBES, INTERRUPTED, 


Dominica-Martinique oo oe ee ee ,• Мау 6, 100 es 
8%. Lucia-Martinique .. са és ee „ May 7, 
Trinidad - Demerara No. 1 ee ee ee oe Aug. 97, 1901 ee ee 
. se оь ee өө „„ Aug. 18, 

ow Org-Hay oe ee eo °. April 1 1908 ee ee 
Anjer-Kalianda ee ee ee " 8, ee 
Reissa-Issa (Yemen)-Camar ; 
Tourane-Amoy .. ee T .. Nov. 10, 1908 .. ee 
Tarifa-Tangier eo ee ee ee oe e [] ee ee 
Bt. Jacques-Haiphong.. $a es i» .. March 7, 1904 .. April 6, 1901 
Closed { N i-Vladivostoo ee ee ee Feb. 15, 1904 ee ІХ) 

Port Arthur-Chefu .. 5 "m .. Feb. 18, 1904 .. T 
Foochow-Formosa ee ©» а ie .. Feb. 11, 1901 .. ee 
Dakar-Conakry ee oe ee ee ee ee April 11, 1904 ee ee 

LANDLINES, 


Seoul-Masampo ee ee ee ee ee ee Feb, 18, 1904 ee 
Seoul-Gensan ee oe ee' ee ee ee eo 
Anju-Ping-Yang. • ee ee ео ec ee Feb. 25, 1904 ee 
s ise oo aa ee LE J ee ee A il 1 eo ee 
о ein- ee oe eo ee е oe [] 
Balkon Bangkok: А T oe oe e oe April 15 1904 vs on ч 
Telephony in Portugal.—It is stated that the tele- 
hone line erected between Lisbon and Oporto by the Anglo- 
ortuguese Co. for the Portuguese Government has been completed, 
and was to be open to the public from Monday last. | 


Underground Telegraphs.— The close of the financial 
year has seen the completion of the London to Manchester under- 
ground telegraphs. The lines from Stafford to Warrington have 
been joined up to the underground line between Manchester and 
Liverpool, thus providing а through service between those cities 
and London, which, it is hoped, will prevent the recurrence of such 
a disaster as that of three years ago, when the metropolis was com- 
pletely shut off from the North for several days successively. 'The 
policy of the Department is to place the wires in all exposed sec- 
tions beneath the surface. With regard to the Scottish service, it 
is understood that wayleaves have been secured as far as Beattock, 
in Dumfries-shire, from which place separate cables will diverge to 
Edinburgh and Glasgow respectively, and eventually to towns 
further North. The Manchester line is being extended to Leeds 
and other Yorkshire towns. 


Address Wanted.—A correspondent wants to know the 
present address of Mr. Ronald A. Scott, formerly of The Elms, 
Acton Hill, London, W. Ifany of our readers can furnish the in- 
1 will he kindly forward it to the publishers of the 

LEO. V. 


CONTRACTS OPEN AND CLOSED. 


OPEN. | 


Aberdeen.—April 30th. Condensing plant, pump and 
pipiog. See Official Notices to-day. 


Barrow-in-Furness.—April 20th. Condensing plant 
electrically-driven pump, &c. See “Official Notices” April let. 


Belgium.—<April 26th. The Board of Trade have 
received through the Foreign Office a despatch stating that the 
Municipality of Antwerp invites tenders for the electric lighting of 
the Flemish Theatre in that town. The deposit payable on ea zh 
tender is £200. A copy of the specification may be seen at the 
Commercial Intelligence Branch of the Board of Trade. | 


Chili.—June 28th. Electric lighting of the city of 
га Arenas (Straits of Magellan) Bee this column for February 


Dublin.—May 9th. Steam three-phase extra high- 
pressure set (1,000 to 1, 500-K w.), piping and switchboard. See 
“ Official Notices " to-day. 


Edinburgh. — April 23rd. Switchboard extension, 
piping. See Official Notices” March 25th. 


Epsom.—April 18th. Feeder and distributor cables. 
Bee Official Notices " April 8th. 


Govan.—April 26th. Stores, &c., for the Electricity 
Department. See Official Notices” to-day. ; 


G. W. Railway.—April 26th. Four 200-Kw. and ten 
400-Kw. motor-generators, four cooling towers, cranes, and coal and 
ash conveying plant, for Park Royal generating station and various 
sub- stations. See Official Notices" April 1st. 


Grimsby.—April 18th. Electrical installation at the 
Alderman Dobson Schools. See “Official Notices April 1st. 


Hammersmith.—May 18th. Two 1,500-kw. steam 
turbines or low-speed engine generating sete, with condensers; 
boilers and superheaters. See Official Notices ” to-day. 


Heckmondwike.—April 26th. Feed pumps, steam 
traction generator, boiler, switchgear, induced draught apparatus, 
and underground feeders. See Official Notices to-day. 


Italy.—August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the town. 


Kilmarnock.—May 17th. Permanent way work. See 
“ Official Notices” to-day. 


L.C.C.—May 17th. Extra high-pressure three-phase 
board, low-pressure combined direct and three phase ditto, sub- 
station and transformer boards for Greenwich power station. See 
опг “ Official Notices” to-day for particulars. 


Manchester.—April 28th. 90-в.н.р. water-turbine, 
dynamo, eleotric motors, overhead equipment for railway track, 
switchboard, &o., for the Waterworks Committee. See Official 
Notices " to-day. 


Melbourne.—May 18th. One 750-Kw. direet-current 
steam dynamo. See Official Notices March 18th. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See Official Notices March 18th. 


Spain.— April 18th. Tenders are being invited until 
the 18th inst. by the Spanish Post and Telegraph Authorities for the 
establishment and working of a telephone exchange at Martorell 
(province of Barcelona) with sub-stations at Monistrol de Monserrat, 
Capaellades, Igulada and Esparraguera. Tenders are to be sent to 
La Direccion General de Correos y Telegrafos, Carretas, 10, Madrid, 
whence particulars may be obtained. 


Spain.—April 24th. The Municipal Authorities of 
Talevera dela Reina (Toledo province) are inviting tenders until 
the 21th inst. for the concession for the electric lighting of the 
town during a period of 64 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Talevera de la Reina (Toledo.) 


Rhyl.—April 18th. Carbons, meters, oils for the elec- 
-icity department. See Official Notices” April 1st. 


Royton and Crompton.—April 30th. Permanent way, 
з “ Official Notices April 8th. 


Tynemouth, — April 22nd. 
rotor hiring for the Corporation, 
March 25th. 


Meters, indicators, and 
Bee two Official Notices 


(gee ap om 
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Wallasey.—April 27th. Stores for the Electricity 
Department. See “ Official Notices ” to-day. 


Wallasey.—May 7th. Condensing plant. See Official 
Notices ” to-day. 


Westminster.— April 18th. High and low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
Bee Official Notices " March 18th. 


OLOSED. 


Auckland.—The Auckland Electric Tramways Co. has 
placed a contract with the the Brush Electrical Engineering Oo. for 
a 600-xw. Brush three-crank triple-expansion engine and traction 
dynamo. 

Canterbury.—The T.C. has accepted the tender of 
Messrs. Pritchetts & Gold, of Feltham, for a new battery of 
accumulators at £565, the battery to be maintained at 90 per cent. 
of the original capacity for 10 years at £80 per year. 


Dewsbury.—The T.C. has accepted the tender of the 
Tudor Accumulator Oo. for the renewal of one side of the did 
at the electricity works. 


Fareham.—The U.D.C. has accepted the TP of 
Messrs. J. Fraser & Son, for the supply of a boiler and fittings at 
the E.L. works, at £360. 


France.— The French Post and Telegraphs Authorities 
in Paris have just placed contracts as follows: —La Compagnie des 
Trefileries du Havre, 120 tons of high conductivity copper wire, 
4 mm. diameter; La Compagnie Francaise des Métaux, Paris, 40 
SN ditto; La Compagnie Générale d'Electricité, Paris, 40 tons, 

tto. 


Great Central Railway.—A contract for lamps for the ` 


next 12 months has been placed with the “Sunbeam " Lamp Co. 


Hackney.—The Guardians bave accepted the tender of 
Messrs. Jackson Bios. (£570) for the electric lighting of the new 
casual wards. 


Hereford.—The following tenders in connection with the 
Asylum have been accepted by the T.C.:— 
W. J. Fryer & Co., rewiring . £2,187 0 


cee Chimney Construction Co. 144. chimney shaft '299 0 
E. Danks & Co., boiler T 252 10 


Hull.—The T.C. has accepted the ied of the Inter- 
national Electrical Co., for tbe supply of a switchboard for the 
Trippett Telephone Exchange, and that of the Hart Accumulator 
Co. for accumulators, 


India Office.—The Secretary of State for India has 
placed a contract with the Sir Hiram Maxim Electrical and 
Engineering Co. for high voltage lamps. 


Newport (Mon.).—The Electricity and Tramways Com- 
mittee has accepted tenders for materials required in connection 
with the overhead equipment of Stow Hill tramways, and for 
other materials necessary for general electricity supply purposes. 
Items 1, 2, 3 and a portion of 7 are for the latter, the complete list 
being as follows :— 

n n uen and (3) battery milking booster, Messrs. Johnson & Phillips, Ltd., 


(8) Switchboards and instruments, Messrs. Alger & Sons, Newport, £468. 

(4) Poles, brackets, &o., British Thomson- Houston Co., £402 118. 

(5, Overhead material, Mesers. R. W. Blackwell & Co., £94. 

(6) Section pillars, British Electrical Equi men ee Co., £87. 

(T) Cables, Messrs. Johnson & Philli e, ТАЙ, £2,602. 

(8) Trolley wire, British Electrical qui ment Co., £140 128. 

The tender of the Glasgow Numerai Co. for the ‘supply of 5,000, 000 tramway 
tickets at the price of . per 1,000, the company retaining the advertising 
rights an the backs of the tickets, was also accepted. 

Tenders for the supply of 270 tons of rails and 71 tons of fish- 
plates required for Stow Hill tramways have been opened. The two 
lowest tenders were from Mesers. Alexander Renney & Oo., of 
London; their lower price was for rails at the rate of £4 12s. per 
ton, and for fishplates at £5 17е. per ton, or a total of £1,284 8s. 3d. 
These rails are, however, in 40 ft. lengths. Their higher tender 
was for rails 45 ft. in length at £5 7s. per ton, and fishplates £5 17s. 
per ton, making a total of £1,486 18s. Messrs. Reuney & Co. stated 
that the rails referred to iu their former tender were over-rolled in 
connection with a previous order. It was resolved that the borough 
engineer be instructed to inspect the rails tendered for at the 
lower price, and if they be satisfactory, that the tender be 
accepted, but if not satisfactory the tender at the price of £1,486 
18s. 3d. be accepted, and in the latter event the borough engineer 
be authorised to appoint an inspector to inspect the rails in course 
of milling. 


War Office.— The Army Council of the War Office has 
placed an order with Messrs. Bruce Peebles & Co., Ltd., for the 
motor equipment of the Small Arms Factory, Enfield Dock. The 
contract will comprise about 1,000 н.р. in motors. 

Warrington.—The Corporation has accepted the tender 
of the British Thomson-Houston Co., Ltd., for one year's supply of 
electrical motors. 


FORTHCOMING EVENTS. 


Tuesday, April 19tb.—At 8 p.m. Institution of Civil Engineers. 
Suspension Cableways, by Mr. J. MacDonald Henderson. 
Wednesday, April 20th.—At 7.80 p.m. Institution of Electrical Engineers. 
" Armature Reactions in Alternators; with some notes on the 
Running of Synchronous Motors," by Mr. H. W. 'Taylor. 
At 7.30 p.m. Institution of Electrical Engineers (Birmingham). Some 
Properties of Alternators Under Various Conditions of Load. by 
Mr. A. F. T. Atchison. 
At S pm: Society of Arts. 
ervyn O'Gorman. 
Thursday, April 21st.—At 5 p.m. Royal Institution. 
sociation.” (Lecture II.) 
At 8 p.m. Institution of Civil Engineers. “James Forrest" Lecture 
y Mr. D. Clerk on Internal Combustion Motors.“ 
Friday, April 22md. —At 5 p.m. Physical Bociety Meeting. 


** Aerial 


" Motor Cars for Popular Use," by Mr. 


Prof. Dewar on ** Dis- 


NOTES. 


Searchlight Plant for India.— The accompanying 
illustration shows a small portable electric light plant which was 
recently supplied to H.M. War Office by the Simms Manufacturing 
Co. Lid. The plant is destined for India, and will be carried by 
mules, The plant, minus the dynamo, weighs only 98 lbs. The 
engine is a 34-н.р. air-cooled Simms motor, with a specially- 
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designed petroleum carbarettor, the eugine starting and running 
on ordinary kerosene oil, We are informed that the motor 
during a continuous test ran six hours, and, although air-cooled by 
means of a fan, gave excellent results. The output is 20 amperes 
and 75 volts at 1,500 r.p.m. The plant is intended for searchlight 
purposes. 


2 1 e 
American Electro-chemical. Society.—The following 
papers were down for reading at the meeting of this society, held 
on April 7th, 8th and 9th, at Washington : — 

' Standard Cells,“ by Dr. Е. A. Wolff. 

“Тһе Preparation of Materials for Clark and Weston Standard Cells,” by 
Dr. H. S. Carhart and Dr. G. A. Hulett. 

5 Single Potentials of the Halogen Elements,“ by W. R. Mot 

“The Composition and Resolution of Voltages," by Dr. J. W. Richards. 

* Molecular Conductivity, by C. J. Reed. 

„Remarks on Prof. Richards'e Theory of Heat of Neutralizations," as pre- 
sented to the society, *eptember 17th, 1908, by Gustat M. Westman. 

„The Energy of Ions,“ by Dr. L. A. Parsons. 

“The Aluminum коно Condenser,” by C. I. Zimmerman. 

“ Electrolytic Iron,“ by С. F. Burgess and Carl Hambuechen. 

* The опор Balance in Electrolytic Copper Refining, by Lawrence 

ddicks. 
u A New Electrolytic Separation of Gold and Silver, by Herman Poole. 

"Observations on the Preparation of Electrolytic White Lead," by C. F. 
Carrier, junior. 

“The Relation between the Cost of Salt and the Cost of Power at a given 
Locality xa 9 Resulting Cost of Electrical Bleaching Liquor Pro- 
duced," by Dr. W. Н. Walker. 

"A Relative 8 Index for Eleotro-obemícal Interests,“ by Adolph L. 

'oege. 

„Notes on the Industrial кето of Water,” by Mr. W. 8. Landis. 

'5 A Contribution to the Study of the Electric Aro, by Dr. Wm. 8. Weedom. 

“ Electric Smelting Experiments for the Manufacture of Кено Nicka from 
Pyrrhotite,“ by Mr. Ernst A. Sjosted:. 

„Some Experiences in Copper Precipitation," by Hermann Poole. 

e TS Relation of the Alternating Current to Osmotic Pressure,“ by W. Н. 

avis. 

„Some Phenomena Observed in Connection with the Use of a Copper Volta- 
meter," by Isaac Adams and Barry Mac Nutt. 


The Institution Secretaryship. — Mr. George C. 
Lloyd, chief assistant to the secretary of the Iron and Steel 
Institute, has been appointed secretary of the Institution of Elec- 
trical Engineers. Mr. Percy F. Rowell, chief aseistant to the late 
Mr. McMillan, has been appointed assistant secretary. 


Obituary.—Our American exchanges recently recorded 
the death of Mr. William A. McGuire (of the McGuire Manu - 
facturing Co., of Ohicago), which occurred on February 29th at the 
age of 44 years, 

(Continued on paget632.) 
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LIVERPOOL—SOUTHPORT AND CROSSENS ELECTRIC RAILWAY. 


(Concluded frem page. 551.) 


THE current, as already stated, is collected by cast-steel 
slippers, on each side of the motor bogies. These slippers 
weigh about 90 lbs. each, and have so far given the greatest 
satisfaction. On straight runs of third rail there are thus 
four shoes collecting at one time. From the slippers, 
which are suspended by forged slotted links from a wooden 


CorLnLEOTOR SHOR. 


beam carried on extensions on the bogie, a highly-flexible 
lead of special construction is carried to a fixed terminal, 
from which the main cables pass to the controller. 

The vacuum brake is used on the electric traine, thus making 
them svailable for service with the company’s other rolling 
stock and locomotives at any time, The general arrange- 


brake handle is placed in the brake-off”’ position, lifts 
these valves along the train, procuring, if desired, an 
almost instantaneous release of the brake. Automatic eleotro- 
pneumatic regulators in the pump motor circuits maintain & 
constant vacuum in the vacuum reservoir. 


Vacuum-Brak2z Pump AND Moros. 


A large motor-car horn containing а reversed reed of 
special construction is used in place of a whistle, a connection 
to the vacuum reservoirs enabling the air for blowing it to 
be supplied from the atmosphere. | 

The motorman's compartment, in addition to the con- 
troller and switches for the main motors, conteins а motor- 
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INTERIOR OF DRIVER'S CAB. 


ment of fittings and brake cylinders is similar to that 
already in use, but the steam ejector is replaced by a twin- 
cylinder geared vacuum pump driven by a 3-H.P. 600-volt 
motor, the usual ball valves on the brake cylinder are 
dispensed with, and an electrically actuated valve is substi- 
tuted; the movement of the motorman’s valve when the 


* 


iu 


CONTROLLER, WITH SOLENOID BLow-ouTS OPEN AND CLOSED. 


man’s brake-valve, a vacuum gauge, а single-pole switch 
for starting the brake motors, and fuses for the pump motor 
and brake control circuits. 

These compartments have, with the exception of the 
roof, which is covered with sheet-steel plates, been lined with 


uralite. In addition to the cable troughs, in which the 
F 
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cables are placed for conveying current to the motors and 
the equipment, being lined with uralite, the whole of the 
floor over the motors is covered with the same material and 
with thin steel plates. All the trains carry fire appliances, 


Dick, KEBA 160-н.р. Ra II WAX MOTOR. 


and ample steps have been taken to ensure safety in this 
respect. 

As bas been already stated, there are eight motors on a 
complete train, which drive the axles through single 


motor is 6, 050 lbs., of the armature 1,920 lbs., and of the 
gear wheels and housing 500 lbs. 

The conditions of performance which the motor has to 
fulfil, as regards both speed and high acceleration, have 
necessitated liberality in design, and in consequence they 
will bear considerable overloads for short periods with a 
moderate rise in temperature. The main features of the 
motor are similar to those of the standard traction type. 
The magnetic field is built up of steel shells, in which are 
four laminated steel poles, secured to the shells by bolts. 
The spools are built up of copper wire and asbestos ribbon, 
heavily taped over all, impregnated and baked. The core 
discs of the armature are of annealed magnetic steel, punched 
with keyways and air ducts, and are strung direct on the 
shaft. Te windings are former-wound, and insulated with a 
special combination of mica. The commutators are built up 
of drop-forged copper bars insulated with pure mica, the 
whole being carried on a special hard micanite ring. The 
brushes are carried by a special bracket designed to give 
considerable adjustment, and the complete design of the 
motor is such that ready access is obtained to the brushes 
and the commutator. The brushes are of high-grade carbon, 
copper plated. | 

One of the most interesting features of the equipment is 
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the method of control, which has been termed the direct- 


multiple control, in contradistinction to the multiple unit 
system, the main difference in the systems being that in the 
case of the former it is possible to control the whole equip- 
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Part or TRAFFIC CHART. 


reduction gear. They are of the Dick-Kerr 4 A railway 
type, rated to develop 150 B. H. P. at an armature speed of 
470 revolutions per minute. The weight of the complete 


ment of the train by means of two main cables. Previously, 
the great, difficulty in the way of such а simple arrangement 
lay in the construction of the аа it being practically 
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impossible to carry the whole of the current through one 
controller. 

In the Dick, Kerr system this is rendered possible by the 
use on the controller of the metallic shield blow-out, which 
is part of the standard design of their tramway and railway 
controllers. They contain two power cylinders, each con- 
trolling one half of the train—that is, the leading motor-car 
is controlled from one cylinder, and the rear motor-car from 


Reversers, blow-outs lowered. 


T ; T plaee. Grid rheostat. 


REvEBSBBS, OVEB-LOAD RELEASE, AND HHREOBTAT. 


the other. Without, therefore, interfering in any degree 
with the completeness of the train, it would be possible to 
divide one of the present trains into two distinct units. In 
other words, the system embraces most of the ad- 
vantages of the multiple unit control, without the necessity 
of employing numerous connections. The train is operated 
entirely by the motor-man in his cab at the front. 

In each cab is a Dick, Kerr DM4 controller, capable, in 
conjunction with eight reversers, which are bolted up 
adjacent to their various motors under the 
floor, of operating the eight moters on the 
pair of motor-cars. 

The two power cylinders of the con- 
troller are geared together and 
from а crank handle, each cylinder barrel 
being flanked by а powerful metallic 
shield blow-out solenoid. These may be 
swung open on hinge pins, such action 
automatically cutting the winding ont of 
circuit, or, if necessary, lifted off and 
removed for inspecting the cylinders and 
contact fingers (see illustration on p. 627). 

There are also provided two sets of 
single-pole quick-break knife switches and 
metallic shield blow-out circuit-breakers, 
each of these designed foi an overload 
with a calibration of 500—1, 600 amperes. 

The reversal of direction of the motors 
is effected by means of a special apparatus 
operated by the controller reversing 
barrel. This reversing apparatus carries 
contacts which are normally left open 
by gravity, but can be closed by an 
electro-magnet, which becomes operative 
through the agency of the controller 
reversing barrel. There are eight re- 
versers per train, one per motor, which are arranged in 
four parallels of two in series across the system. In series 
with each reverser pair are the contacts of two magnetic 
overload releases, the coils of which are each in the main 
circuit of one of the motors, its reverser contacts and 
solenoids. Consequently, whether a pair of motors be in 
series or in parallel, an overload current in either one will 
cause both releases to open and cut out the pair. These 
releases are enclosed in small neat cast-iron boxes mounted 


Overload release, open and closed. 
Reversers, without blow-outs. 


on the sides of the car near the truck, facing outwards. 
When open, a flap falls down, exhibiting “ Open,” in raised 
white letters on a scarlet ground, which catches the eye 
immediately. The releases may also be tripped by hand to 
cut out any pair of motors that may become disabled. 

Powerful and certain action of the reversers is secured by 
a compact magnetic circuit and the free and balanced suspen- 
sion of a heavy clapper, while uniform and reliable contact 
| is ensured by the use of several inde- 
pendent spring contacts, so hung as to 
render sticking impossible. 

In circuit with each pair of reversers 
is & cartridge fuse and hand knock-out 
switch in the cab. The latter is for 
opening the relay circuits of the reversers 
in order to cut off the motors, should the 
controller cylinders stick in any way or 
an accident be imminent. In accordance 
with the usual practice, the power cylinder 
is locked when the reversing is in an 
“off” position, and only then can the 
handle be removed, while the reversing is 
locked when on “reversed” or ahead 
and the power cylinder on one of the 
notches, ee | 

The power couplings between two cars 
simply consist of stationary male plug 
contacts in insulating tubes screwed to 
the ends of the coaches, with dummies 
facing them on the coaches opposite, into 
which female plugs, buried in insulating 
handles at the end of long flexible leads, 
click home, according to whether con- 
nection or disconnection is required. 
The heat, light, and reverser couplings are 
mechanically in one and similar in arrange- 
ment to the power couplings. They are all mounted about 
half-way up the car wall comfortably within reach from 
the platform, thus obviating all,risk of getting on the track 
and receiving shocks from the third rail. | 

The schedule of trains to be adopted with electric traction 
is shown on the chart, part of which:we-reproduce on p. 628, 

From what has been said above, it-will be.geen that the 
electrification of the railway:has!not only been carried out in 
first-class style, entirely by British engineers and: workmen, 
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Aston Manon: FERBANTHDick, Кивв Steam Dynamo. (See next page.) 


but also embodies many features peculiar to this installation. 
Since we commenced the publication of this article, the line 
has been opened for public service with electric traction, and 
there is no reason to doubt that it will prove successful both 
financially and from an engineering standpoint. We have 
already mentioned the names of Mr. J. A. F. Aspinall and 
Messrs. Dick, Kerr & Co., Ltd., as the engineer and con- 
tractors respectively for the conversion of the line to elec- 
trical working ; no outside consulting engineer was employed. 
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he 
We are indebted to these gentlemen and to the railway com- 


pany for the .opportunity to inspect the system, and for 
the particulars given in this article. | 
: Е 


ASTON MANOR ELECTRICITY WORKS. 


Тнв Borough of Aston Manor, the“ youngest of municipal 
boroughs, formally opened its electric power station and com- 


BOILERS AND Мвонамтслтг, STOKERS. 


menced the supply of electricity on September 29th, 1903. 
Aston Manor, or as it is generally called locally, Aston, is 
a thickly-populated suburb of Birmingham, and contains a 
considerable number of factories and workshops allied with 
the brass trade, 
among the larger 
being the works of 
the General Electric 
Co., Ltd., and Messrs. 
Veritys, Ltd. 

The generating 
Station is in Ohester 
Street, and adjoins 
the Birmingham and 
Fazeley Canal, the 
water from which 
is used for conden- 
sing purposes only. 
Adjoining the station 
is the dust destructor 
of the Corporation, 
which has a small 
electrical installation 
for the supply of 
power to mortar 
mills, and inciden- 
tally to the auxiliary 
motors in the main 
generating station. 

The engine room is 
about 80 ft. long by 
45 ft. wide, and is 
lofty and well lighted. 
It is fitted with a 
temporary corrugated 
iron end hung from a 
light lattice girder, 
suspended on end carriages which run on the gantry rails. 
This arrangement admits of extensions to the building and 
foundations being carried out without exposing the present 
plant, the end being simply moved along as soon as all the 
rough work is completed. 


The building is of steel, filled in on the boiler house side 
by brickwork, and on the other side with corrugated iron. 
The gantry carrying the overhead crane is supported on the 
main steel stanchions. 

The engine room floor is paved with black and white tiles, 
which gives the station а very clean appearance. 

There are three steam dynamos at present laid down, but 
it'is proposed to lay down another 750-Kw. set without 
further delay, to meet the demands of the tramways, which 
are now being'equipped by the Corporation, and have been 
leased to the BET Co. for a number of years. 

The existing plant consists of two 

500-Kw. sets and one 200-Kw. set. The 
engines are compound, and are of Messrs. 
Ferranti’s make, while the two larger 
dynamos are of Messrs. Dick, Kerr & Co.’s 

ake, and the smaller one of British 

Yestinghouse make. The various sets 

are of the usual type, the armatures and. 
fly-wheels being hung between the two 
engine bearings. All the engines run at 
180 r.p.m., and are fitted with special 
heavy fly-wheels for a traction load. 
The steam supplied to the high pres- 
sure cylinder passes. through a reheater 
receiver, and while reducing its own 
superheat, dries the steam supplied to 
the low pressure cylinder. The engines 
are fitted with both éxpansion and throttle 
valve governors, the latter acting as an 
emergency governor. Forced lubrication 
is used throughout. 

The dynamos are arranged to run as 
either shunt or compound, on the lighting 
and traction loads respectively. 

The balancers of the British Westing- 
house Oo.’s make, consist of two sete, 
each consisting of two 50-Kw. sbunt- 
wound machines. The four machines 

run on the same bedplate, and a clutch is provided so 
that they can be used either separately for balancing pur- 
poses, or coupled, one set acting as motors to drive the other 
set as generators. 


MAIN SWITCHBOARD. 


Either pair of machines can be run in series as motors 
off the traction bus-bars, and drive the other two as 
balancing generators, supplying and balancing the lighting 
feeders on a small load during the day, as there is no 
battery in the station ; or either pair can be run as simple 
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balancers on the three-wire lighting system, the other pair 
remaining stationary. 

The switchboard is of Messrs, Johnson & Phillips’s manu- 
facture, and consists of 15 panels of polished marble mounted 
on iron frame. work, with cast-iron moulding all round. 

The three d d panels are each fitted with a circuit- 
breaker, ammeter, voltmeter plug contacts, shunt regulating 
switch and resistance, and a triple-pole throw-over switch for 


switching on to the tramway or lighting bug-bars. There is 


aleo a watt-hour-meter for each dynamo placed alongside 
each machine on the engine room wall, registering the total 
output. Two spare panels are left for future extensions. 
There.are two panels controlling the [our 50-Kw. 250-volt 
balancers. 

There is one panel controlling 10 arc lamp circuite, and 
four three-wire lighting feeder panels, each fitted with a 
double-pole circuit-breaker operated by one coil only, which 
is energised by the middle wire, two ammeters, voltmeter 
plug contacte, double-pole switch, and а three-wire watt- 
hour-meter. There are also two panels, each controlling 
two tramway feeders, and the usual Board of Trade panel. 

There are illuminated dial voltmeters on swing brackets 
for the lighting and traction bus-bars, and for paralleling. 
Surmounting all there is an ornamental cast-iron pediment, 
containing two feeder voltmeters, and an eight-day clock. 

The cables connecting up the machines to the switch- 
board are of Messre. Johnson & Phillips’s paper-insulated 
lead-covered make, run on porcelain insulators. | 

As will be seen from the photograph, there is an inter- 
locking plug in each dynamo circuit, so arranged that 
when any. machine is on the traction bus-bars and. is 
driving the balancing set as à motor- generator, it cannot be 
switched on to the lighting bus- bars until this plug, through 
which current is being supplied to the motor half of the set, 
has been removed. 

Messre. Johnson & Phillips fitted up the test room with 
instruments of Messrs. Kelvin & White's make; there is also 
a photometer room attached, fitted with Messrs. Everett, 
Edgcumbe & Qo.’s portable watt photometer. This 


piece of apparatus is very necessary, as the Corporation 


supplies all the lamps required by consumers in the district. 
The tenders for lamps were settled according to the following 
guarantee formula :— 
Guarantee = XE, 

where v = B. of T. unite consumed during life of the lamp. 

P = price per unit in pence (taken at 3d.). 

C — cost of lamp in pence. 

= candle-power-hours given during life of the lamp. 


The test room is also fitted up with apparatus to test the 
coal, water, and oil, and altogether forms a very complete 
laboratory. 


The boiler house contains six Babcock-Wilcox water-tube 


boilers, two capable of evaporating 4,000 lbs. and four 
8,000 lbs. of water per hour at 200 Ibs. pressure. They are 
fitted with the makers’ patent ** Scotch furnaces,” and are 
provided with Messrs. Vicars’s mechanical stokers and 
Babcock superheaters, fitted with patent interlocking gear 
to prevent water from the superheaters getting into the 
steam pipes. A dial thermometer is fitted to each, so that 
the superheat is always under observation. 

The boilers, as well as the steam-pipes and engine 
cylinders, are lagged with mica, which is in turn protected 
by planished steel. 

A Green fuel economiser of 96 tubes is provided. The 
flues are all underground. The еа gear is motor- 
driven. 

The steam piping presents some new features, for which 
special advantages are claimed. From each pair of boilers 
there are two. pipes running to the engine opposite to it, 
во that the supply of steam is normally independent of 
that of any other set. In addition, one pipe of each set is 
connected to а common pipe, во that any boiler can be con- 
nected to any engine. Messrs. McDougall’s steam traps are 
used. 

The feed-water is pumped from а well 300 ft. deep 
adjoining the pump room by means of two motor-driven 


. pumps to а 20,000-gallon tank placed over the pump room. 


From there it passes through two Boby detartarisere, where 
the action of the steam (obtained from the neighbouring 


destructor boilers) and soda removes the temporary and 
permanent hardness, The water is tben pumped at a 
temperature of 205? to 210? F. into the boilers. 

The pumps, of which there are both steam and motor- 
driven types, four in. number, are each capable of delivering 
2,000 lbs. of water per hour against a head of 200 Ibs. 
per sq. in. The electric pumps were supplied by - Messrs. 


: Mather & Platt, Ltd. 


Meesrs.. Hopkinson в isolating valves are fitted to each 
boiler, and all the valves throughout are fitted with a special 
nickel steel alloy to overcome the distortion due to expansion 
with superheated steam. 

The chimney ig 150 ft. high, of brick, lined with fire- 
brick. 

The coal is discharged by hand from the canal barges into 
a suitable shute, from which it is fed through an automatic 
filler into the buckets of a “ Hunt” conveyor supplied by 
Messrs. Babcock & Wilcox. f 

The conveyer rises outside the building, then passes along 
the top of the overhead bunkers, capable of holding 600 tone, 
where the buckets are automatically tipped. The buckets 


return below the fronts of the boilers, where, by lifting 
. loose plates, ashes can be removed. The conveyer is capable 


of bandling 12 tons of coal per hour, and i ig motor-driven. 

From the overhead bunkers the coal is fed. by Mesers. 
Avery’s weighing hoppers into the mechanical stokers. 

The Edwards sir-pump is motor-driven, as are aleo the 
two Gwynne centrifugal pumps for condensing purposes. 
The latter raise water from the canal into a 21,000-gallon 
tank over the boiler house. The water is allowed to flow 


back to the canal over a 6-ft. weir. 


Each engine has a separate condenser, two being of Messrs. 
Korting’s jet type, and one of Messra. Mirrlees, Wateon’s 
surface condensing type. The latter is capable of dealing 
with 15,000 Ibs. of steam per hour, and the latter firm were 
the main contractors for the condensing plant. The con- 
densed steam from the-surface condenser can be discharged 
either -into the main condensing discharge, or into a 
weighing tank, so that a test can be taken in a very few 
minutes. 

À small carpenter's, fitting, and blacksmith’s shop has 
been equipped for any repairs that may be necessary. 

The station wiring for botb lighting and motors is 
supplied from a small subsidiary board, which obtains cur- 
rent from either the main switchboard or the small plant in 
the destructor house adjoining. The change-over switches, 
of which there is one at either end for this purpose, are mag- 
netically interlocked so that the supplying end only can 
switch off. These switches were supplied by the Electrical 
Trades Supply, Ltd., Birmingham. 

Outside, about 16 miles of cables of В.І. & H.C. make 
have been laid, mostly on the solid system. All the feeder 
pillars are placed above ground. 

The original idea was to put up 100 arc lamps in the 
streets, but 15 only have been ordered so far, and these are 
of Messrs. Crompton’s make. Ten miles of armoured con- 
centric cable for this purpose have been laid. The lamps 
will be ran 10 in series acroes 500 volta. 

The Corporation obtained powers for free wiring, con- 
sequently the residents have taken eagerly to the new light, 
the equivalent of nearly 9,000 8-c.P. having been connected 
up in the first three months. The time switch (Kapp’s) 
method has been adopted. The high rate (6d. per unit) is 
charged between the hours of 5 and 7 p.m., the low rate 
(14d. per unit) being charged for the other 22 hours. The 
consequence is that the “ peak " of the load curve is prac- 
tically flat for five hours each evening, and a very satisfactory 
load factor is obtained. | 

There are at present 319 consumers. with the equivalent 
of 8,840 8-C. p. lamps connected out of 18,760 applied for. 
The maximum load for this amounts to 250 Kw. There are 
16 motors of 106 в.н.Р. connected, while in addition 
229 B.H.P. have been applied for. The rate for power is 
the same a3 for light. Each consumer is provided with u 
time switch of the Reason Mannfacturing Co.’s make. 

This station also supplies power to the Birmingham 
Corporation for the Steelhouse Lane-Aston tram route, 
апа will do во until 1906. 

When the Aston Corporation tramways are complete, 
power will be required for 20 cura normally, and 40 on 


Lim days. 
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- The destructor plant consists of a 100-Kw. set by Messrs. 
Reavell and the General Electric Co. The boilers, of Messrs. 

Babcock & Wilcox’s make, are heated by the gases from 
. Messrs. Hughes & Stirling’s destruotors. 

The dust destructor plant is only ran while refuse is being 
consumed, and at other times power for the mortar-mills 
is obtained from the main station, each department paying 
for any energy it consumes from the other's mains. 

Our thanks are due to Mr. Reginald P. Wilson, the con- 
sulting engineer, and to Mr. Ballard, the resident engineer, 
for the facilities given to us to obtain the foregoing 
particulars. | Р 


NOTES. 


(Continued from page 626.) 


South African Notes.—Johannesburg.—À movement 
is on foot to “electrify” a section of the Central South African 
Railway, between Springs and Krugersdorp, and a consultation 
has been held with Messrs. Mordey and Dawbarn, the con- 
sulting engineers for the electric tramway of Johannesburg. 
At a special meeting of the Town Council it was re- 
solved to offer the local tramway company £150,000 for their 
assets. Mr. Nolle, in moving an amendment, that £125,000 be 
inserted in placd of £150,000, said the assets wore valued at 
£50,000, that was takiog the scrap value of the rails and the cars. 
The extreme time that the tramway company could carry on its 
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with, and it is hoped to have the plant in operation by July 1s° 


next. Mr. Sydney Faithfull is in charge of the construction for th® 
consulting engineers, Messre. Mordey and Dawbarn. The system 
is to be single-phase alternating, with a pressure of 200 volte at 
the consumers’ terminals, the charge for lighting being 10d. per unit. 
The plant has not yet arrived, but 185 Kw. is to be installed at 
present, with two boilers (Climax) and three engines by Howden 
and Co. The estimated expenditure per xw. is £80. 

" Port Eliz1beth, Cape Colony.—The borough electrical engineer, 
Mr. B. Pape, who has recently arrived at Port Elizabeth, has the 
electric lighting scheme, which will be of his own design, well in 
hand. It is proposed to spend £72,000 on works, and £12,000 on 
public lighting. The public lighting will consist of 54 arc lamps, 
taking 10 amps., besides 400 j-amp. and 50 l-amp. lamps of the 
Nernst make. The system at the start is to be all low tension, on the 
three-wire system, with 440 volts across the outers, the mains to be 
of paper insulation and lead sheathed. The plant will consist of 
two 400-K w. turbine generators, surface condensing plant, and three 
boilers of a type not yet decided on." 

Ladysmith.— Tbe electric light is not so much in evidence locally 


ав it might be. A correspondent ( Mr. G. F. Combes) complains in 


& 1 that, the service is inadequate, and asks : —“ How. 
long is this kind of thing going on? The people in this suburb are 
very heavily rated, and what do they get from it? "Tae electrical 
engineer is supplied with a horse to see that the lamps are lit.” 
Bulawayo.—A reduction in the cost of electric lighting is pend- 
ing, bat is postponed for the present as Sir Johu Willoughby has 
departed for England. The subject will probably be discussed (by 
ihe municipality) on the return of Colonel Heyman, at the end of 
April." 
Роа qu the course о?-а descriptive article on the changes 
which have been effected in the Central South Africa Rl way 
workshops since the advent of Mr. Hyde, the chief locomotive 
superintendent, t veaty months ago, the Rand Daily Mail says :— 


А ViBw ом THE DETAdOA Bay ELRCTAIO Tramway. 
e 


business at a profit before the electric trams were in working order 
would be two years from August, 1903. Taking as a year 
1896, which was the largest profit-earning year in the history of the 
tramway company, £24,700 was earned, and it was calculated that 
the profit in two years would be £49,000, roughly speaking. 
The valuation of the assets arrived at on that basis was £100,000. 
Then, further, there was the possibility of the horse trams hamper- 
ing the work of construction of the electric tramways, and the 
recommendation was that.a further year’s profit be added in the 
offer to be made. He thought that £125,000 was a very ample 
offer, and he did not think the Council was justified in paying more 
for what must inevitable be scrap iron in two years’ time. It was 
not conceivable that the tramway company should attempt to run 
horse trams in Johannesburg once the electric cars had started 
ranning. 

Delagoa Bay Electric Tramway.—The accompanying picture shows 
the new electric tramway service at Lourenco Marques, which was 
recently inaugurated with great ceremony by the local authorities. 
The eystem was designed by Mesers. Macartney, McElroy & Co., 
Ltd., of London, the cars being supplied by Messrs. G. F. Milnes 
aud Co., of Hadley, Salop. The;dynamos, by the Lancashire Dynamo 
Co., have each a capacity of 198 kw. at a voltage of 550; the 
boilers, by Babcock & Wilcox, have a heating capacity of 
1,426 ft. each. The trucks were built by the McGuire Manufac- 
turing Co. The tramways were constructed by the Delagoa Bay 
Development Corporation, Ltd., who acquired the concession 
originally granted to the Tramways Electricos de Іопгерсә 
Marques. 

East London (Cape Colony).—The recently-presented Mayor's 
minute, inter alia, states that abnormal progress was made, during 
the municipal year just closed, in local electrical undertakings. 
Street lighting was largely extended, there being now 384 16-0. p. 
and 14 32-0.р. incandescent lamps, and 21 arc lamps. The number 
of consumers taking current is 848 as against 630 at the correspond - 
ing period last year. 

Our Durban correspondent writes :— 

“ Harrismith, Orange River Colony.—The work in connection with 
the electric light station at Harrismith is being rapidly proceeded 


"Overhead electric cranes have been put in. In the new 
erecting shop under construction there are two of 40-ton 
capacity, whilst another (Craven) of 35-ton capacity is on order. 
Electricity is, of course, especially suited for such intermittent 
work on the system, which holds good for all machinery of ‘no 
work, no waste of power.’ Indeed, it may be safely estimated that 
motor driven machines save 20 per cent. of power compared with 
the old steam-engine shafting and belting.” 

Transvaal.—Mr. T. M. Oullinan, presiding recently at the first 
ordinary general meeting of the Premier Diamond Mining Co., 
Ltd., incidentally stated that a six-pan gear was in oourse of 
erection, and that in connection with same we are putting in an 
electric light installation, and should nothing unforeseen happen, 
the entire plant will run day and night, the same as your No. 1 
gear.” 

King Williams Town.—Messrs. Ryan and Petersen, electrical 
engineers, announce that they have removed their business to 
“ larger and more central premises, situated in Fleet Street, opposite 
the Central Hotel.” 

Potchefstroom.—The town electric lighting scheme has at last 
been decided upon, the tender of the local company having been 
accepted by the Council, in consultation with the Government 
electrical engineer. Half the arc and street lights are to be in 
operation by July. 186, and the whole plant is to be duplicated by 
the end of the year. 


London Electrical Contractors’ Association Dinner. 
—The third annual banquet of this Association took place at tha 
Holborn Restaurant on Wednesday evening last, the President, Mr. 
E. L Berry, in the chair. There were present about 260 members 
and guests, including several members of the National Electrical 
Manufacturers’ Association, the National Electrical Contractors’ 
Association, consulting engineers, and other visitors. 

After the loyal toasts had been duly honoured, “The London 
Electrical Contractors’ Association” was proposed by Mr. B. H. 
Rolfe, who referred to the rapid progress made by the Association 
in the face of great difficulties. It was now well established, and 
was recognised by Government departments and municipal autho- 
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tities, Successful opposition had been offered to free wiring clauses, 
a system of claesifying and certifying workmen was being organised, 
and the Electrical Contractor had been founded. Consulting engineers 
viewed ‘with favour the consolidation of the interests of contractors. 
In reply, the President raid that the association was in no way 
antagonistic to municipal engineers, many of whom were present 
that night. They strove to maintain a high standard as regards both 
their membership and the efficiency of their workmen. The associa- 
tion had appointed а standing committee to deal with complaints, 
and a joint committee to settle differences with manufacturers. In 
conclusion, the President pronounced a eulogy on the mierits of 
the hon. secretary, Mr. E. J. Hogan, and presented him, on behalf 
of the association, with а b:autiful silver tea service. Mr. Hogan 
briefly acknowledged the gift. 

Mr. R. Tweedy Smith, hon. solicitor, proposed Kindred Aasocia- 
tions,” and alluded to the cordial relations obtaining between them 


and the L. E. C. A. Mr. W. Davenport, secretary of the N. E. M. A., 


and Mr. E. C. Wallis, president Northern Section N. E. M. A., replied, 
emphasising their cordial sympathy with the objects of the Asso- 
ciation and the mutual benefits derived from their intercourse. 
Lastly, Mr. A. Rashleigh Phipps, past-president, proposed the 
health of the President, who briefly acknowledged the compliment. 

À programme of music was performed during the banquet by the 
Casino Orchestra, and a number of songs and musical sketches were 
interspersed between the toasts; in fact, the proceedings were in all 
respects harmonious and agreeab!e. 


Iikeston Tramways.—The Ilkeston Corporation tram- 
ways employ és held their first annual social and dance in the Town 
Hall on Tuesday, April 12tb. The M. Cs. were Messrs. Н. W. 
Seymour and C. V. Scholefield, of the Electricity Department, who 
were responsible for the niusical part of the programme. Amongst 
those present were Mr. A. C. Gilbert, the manager, and Alderman 
B. Robinson, chairman of the Tramways Committee. 


Personal.—The Preston Tramways Committee has 
appointed Mr. E. Lafferty, late sectional inspector at Bradford 
(Yorks), as traffic superintendent. 

The Burnley T.C. has increased the salary of Mr. Mosley, tram- 
ways manager, from £350 to £400 per annum. 

At a meeting of the staff and employéscof the Sunbeam Lamp Co., 
Gateshead, on the 8th inst., the opportunity was taken of presenting 
the assistant manager, Mr. H. W. Edmundson (son of the managing 


director), on his approaching marriage, with a silver tea service and 


carver. The secretary, Mr. T. J. Grainger, made the presentation, 
and in doing so spoke of the excellent relations of the management 
aud workpeople, and the high opinion they had conceived of Mr. 
Edmundson's abilities. He had not only gained the confidence, but 
the affection and esteem of every one in the place, and it was well 
in these days of competition that such relations existed, for it 
required a long and а strong pull, and а pull altogether, to win 
success. Mr. Edmundson responded in suitable terms. 

Mr. Percy Longmuir, of University College, Sheffield, has been 
appointed junior assistant in the Metallurgical Department of the 
National Physical Laboratory. Mr. Longmuir is a pupil of Prof. 
Arnold, and has for two years been engaged in research as a 
Carnegie scholar of the Iron and Bteel Institute. He will at present 
assist Dr. Carpenter in carrying on the work undertaken by the 
Laboratory for the Alloys Research Committee of the Institution of 
Mechanical Engineers. 


Shock Fatalities.—The Glasgow Herald says that on 
8th inst. a young man, named William Noble, met his death through 


touching one of the three electric light cables that supply the ` 


electric light to Dingwall from the generating station at 
Btrathspeffer Spa. It appears that Noble climbed the pole carrying 
the cable, and instantly fell to the ground dead on touching the 
wire, the points of the fingers of his left hand haviug been burnt 
away. 

Au inquest was held last week into the cause of the death of 
Thomas Price, which occurred in the Tirydail Colliery, on March 28th. 
The medical and other evidence showed that death was caused by 
electric shock, Price having touched a 400-volt cable. His feet 
were wet at the time. 


New Refuse Destructor at Watford.—A four-grate 
Meldrum destructor has recently been erected at Watford in com- 
bination with a 30 ft. x 8 ft. Lancashire boiler. The steam 
generated is to be used for sewage pumping, and it is expected that 
an annual saving of £900 wil be made in the cost of fuel In 
addition to the boiler, a Green economiser, and a Boby detartariser 
have also been installed. Watford holds the distinction of 

the first destructor erected in the county. The total cost 
of the installation is under £7,000, and the annual cost is put down 
as follows: — Iuterest and sinking fund, £160, labour and super- 
vision, £410; repairs, £100; total, £970. Against this are set the 
following savings:—Coal, £890; wages, £177; total, £1,067. 
Excluding any possible revenue from the sale of clinker, there is 
thus an anticipated profit on the undertaking of about £100. What 
is more important, however, is that the insanitary method of refuse 
tipping will be abolished, a system which was the cause of a serious 
outbreak of diphtheria in the vicinity of the tips in 1900. 


Municipal Tramways and Private Companies.— 
A Manchester correspondent writeg:—''The recent decision of a 
Select Committee of the House of Lords, in favour of giving a 
ps company running powers over the municipal tramways of 

ewcastle, has aroused a good deal of feeling amongst the munici- 
palities of the country. It is regarded as a precedent which, if 
sanctioned by law, will have a widely-extended application, and 
will operate disastrously to the ratepayers in many places. Some 
time ago an association was formed to deal with matters. in which 
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the common interests of municipal tramway und were con- 
cerned ; and the conveners, Mr. W. Paton, chairman of the Glasgow 
Tramways Committee, and Mr. D. Boyle, chairman of the Man- 
chester Tramways Committee, have summoned a meeting of repre- 
sentatives of municipal corporations, to be held at the Westminster 
Palace Hotel on Tuesday, the 19th inst, to discuss the advisability 
of taking concerted action in the present emergency. 

" The chairman of the Manchester Tramways Committee has 
expressed his views on the subject very freely to a Press corre- 
spondent. | | | 

“ Mr. Boyle considers the decision of the House of Lords Com- 
mittee a reversal of the hitherto recognised policy of allowing 
corporations to maintain control over matters within their own 
areas.” : 

Electricity v. Gas.— Writing to the Hornsey Journal, 
Mr. George Herbert states that after 12 months' experienoe of 
electric light in place of gas, he finds a saving is effected by the 
former of 12s. in £13 during the year, to say nothing of the more 
important advantages derived from its use, in connection with 
improved conditions of living, and absence of injury to decorations. 
The installation comprises the equivalent of 32 8-c.». lamps, the 
renewal of which was duly allowed for, and as gas was still used for 
boiling water, the full charge for this was added to the electricity 
bill before making the comparison. This result exhibits & mysterious 
discrepancy when placed beside the frenzied assertions of the 
partisans of gas, who вау that electricity costs from 7 to 15 times as 
much as gas. 


Junior Institution of Engineers.—At the meeting of 
this Institution held at the Westminster Palace Hotel on April 8th, 
the chairman, Mr. Samuel Catler, jun., M. I. Mech. E., presiding, a 
paper on Heating ard Ventilating Small Workshops," was read 
by Mr. Kenneth Gray, M San. Inst. 


The Berlia Electric Railway.—The official returns 
have just been issued relating to the working resulte for 1903 of the 
first electric railway which was established in Berlia, and the initial 
section of which was opened for traffic in February, 1902, the 
remaining sections being inaugurated gradually in the same 
year. Thus the results for 1903, although showing  satis- 
factory progress, are not strictly comparable to the incomplete 
period of nearly 11 months during which only one portion 
of the railway was in operation. The line, which is 
koown asthe elevated and underground electric railway, carried 
29,628,463 persons in 1903 as compared with 18,813,994 passengers 
in 1902, while the short level section associated with the uadertaking 
transported an additional 2,507,649 persons as against 1,227,010 in 
the preceding period. ' The total working receipts amouuted to 
£190,903, and the expenses to £100,126. After providing for the 
interest on the bonds, which amouat to £390,000, and making 
provision for reserve and renewal funds, there remains a 
net profit of £57,523. It is proposed to pay a dividend at the 
rate of 33 эч cent. for the year on the share capital of 
£1,500,000. In the preceding year the railway was worked by 
the contractors, who guaranteed and paid 4 per cent. interest on 
the share capital for 1902, at the end of which the railway was 
transferred to the proprietary company. 


Sheffield Manicipal Tramways.—In Public Works for 
February there appears a comprebensive article on the Sheffield 
Electric Tramways, from the pen of Mr. О. F. Wike, city surveyur 
and engineer. The routes now opeu for traffic embrace nearly 
35 miles of route, comprising 63 miles of single track; if the 
remaining authorised lines are constructed, the total length of single 
track will be brought up to 90 miles. The estimated cost of the 
completed scheme amounts to over £1,000,000. An interesting 
feature of the work is а cable tunnel beneath the mill-dam which 
adjoins the station; the tunnel is constructed of cast-iron segments 
bolted together and surrounded with concrete, and is 110 ft. long, 
7 ft. high, and 5 ft. wide inside. The tunnel cost £3,500. The 
power station has been largely extended since we published a 
description of the undertaking in September, 1899, and now 
contains three 225-kw. dynamos driven by Allis horisontal com- 
pound engines, two 500-Kw. and two 1,000-kw. dynamos driven 
by Cole, Marchent &.Morley vertical compound engines. All the 
dynamos were supplied by the B.T.H. Co. There are about 150 cars 
in daily use, many being single-deckers, оп account of the steep 
gradiente, sharp curves, and low bridges. The original chilled-iron 
wheels have been replaced by steel wheele. During the year ended 
March 25th, 1903, nearly 57 million passengers were carried. 


Selenium Cells.—The question whether the diminution 
in the resistance of selenium cells submitted to а more or less strong 
illumination is due to chemical processes, as suggested by Bid well, 
is complicated by the fact that selenium, on coming into contact 
with any metal and especially on being heated, will form chemical 
compounds. Now, selenium cells are made by winding on a plate 
or а cylinder of insulating material copper or platinum wires; 
after these have been coated with selenium, they are kept at a 
temperature as high as 200° O. for five hours, the selenium being 
crystallised. In a paper recently published in the Physikalische 
Zeitschr., Mr. G. Berndt uses a body which, while having an electric 
resistance of no excessive magnitude, will not form any chemical 
compound with selenium, . e., carbon. The selenium cells were 
made as follows: — A glass plate 5 cm. in breadth, and 6 cm. in 
length, was covered with carbon threade, about 4 cm. in length and 
0:2 mm. in diameter, placed at distances apart of 1:5 to 2 mm, the 
first, third, &c., threads projecting by 1 cm. on one side, and the 
second, fourth, &c., threads on the other. These projecting ends of 
either group of carbon threads were connected to one another either 
with or without the help ofa metal, After the plates bad thus been 
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prepared and well dried, they were coated with about 14 grms. 
of pulverulent selenium, which was uniformly distributed and 
melted on the glass plate; after а rapid cooling had been produced, 
the selenium was crystallised by а moderate heating. 
Now in opposition to Bidwell' hypothesis, two selenium cells 
thus prepared proved sensitive to light; in both of them the 
resistance decreased by about 55 per cent. after the cell had been 
exposed for five minutes to the action of а 16-candle incandescent 
lamp placed at а distance of 10cm. The author also shows that 
there are no chemical processes produced by the lighting, and 
disappearing as soon as the cells are darkened. Such processes 
should, in fact, be attended by the evolution of positive or negative 
amounts of heat, and as shown by special experimente, there is no 
evolution of heat worth speaking of. The sensitiveness was found 
to decrease for decreasing wave lengths. As regardsthe connection 
between the sensitiveness of the cella and the candle-power of the 
lamp, the law enunciated by Rosse (Phil. Mag. 6, 747, 1874), 
according to which the sensitiveness to light would be propor- 
tional to the square root of the luminous intensity, is confirmed. 
Selenium cells on carbon show finally the property of main- 
taining their resistance in the dark at constant figures, apart from 
any variations due to temperature, in opposition to the behaviour of 
ordinary selenium cells on metallic wire. In order to account for 
the photo-electric properties shown by selenium cells, the author 
suggests the following hypothesis :—There are two modifications of 


crystalline selenium, these modifications being in а dynamical . 


equilibrium, which is displaced under the action of an illumination, 
to be re-established as soon as the illumination ceases. 


Appointment Vacant. — An electrical engineer for 
Btoke Newington. 


"e 


THE CENTRAL STATION ENGINEER. 


THE Lincoln Town Council is going to increase the salary of Mr. S. 
CLEGG, electrical engineer, by £50 a year, until a maximum of £500 
is realised; Mr. Clegg will undertake the management of the pro- 
posed electric tramways. | 

The Tramways Committee of Hull Town Council has appointed 
Mr. W. T. Rosson, acting chief assistant at the power station, as 
rolling stock electric assistant, his salary being increased from £130 
to £150 per annum. Mr. H. H. Danson has been appointed outside 
electrícal equipment assistant, and his salary increased from £104 
to £120, and Mr. C. D. C. Cummins hus been appointed power 
station electrical assistant. 

Mr. M. B. Н®Енвү, chief assistant at the Nelson Corporation 
Electricity Works has been appointed electrical engineer at Rad- 
cliffe at a salary of £150 per annum. 

On Tuesday last week the staff and workmen employed at the 
West Ham electricity works presented Mr. J. K. Bock, the retiring 
electrical engineer, with a gold watch. The presentation was made 
by Mr. W. J. Burrock, the new chief. Mr. Bock, in acknowledging 
the gift, said that though they had only had one master he had 
been subjected more or less to 48 rulers, 


NEW COMPANIES REGISTERED. 


Lowne Electric Clock and Appliances Co., Ltd. (80,531).— 
This company was registered on March 80th, with a capital of .£8.000 in £1 shares, 
to adopt an agreement with R. M. Lowne, R. J. M. Lowne and B. T. Lowne, and 
to carry on the business of automatic electric cloth and time-piece makers, auto- 
matio electric pendulum makers, electric recording vane and anemometer 
makers, electric signal makers, air meter, clock, watch and chronometer makers, 
scientific instrument makers, jewellers, electricians, electrical engineers, &c. 
The first subscribers (each with one share) are:—R. M. Lowne, Ravenscroft, 
Catford, scientific instrument manufacturer; A. J. M. Lowne, Ravenscroft, 
Catford, scientific instrument maker; B. T. Lowne, Ravenscroft, Catford, scien- 
tific manufacturer; Mrs. E. B. L. H. Liskeard, 18, Sidney Road, Beckenham; 
G. F. Wallace, 52, Guildford Street, W. C., mining agent: W. W. Smiles, 7, Lau- 
rence Pountney Hill, E. C., chartered accountant; апа W. A. Lawder, 7, Lau- 
rence Pountaey Hill, E C., chartered accountant. No initial public issue. The 
number of directors is not to be Jess than two nor more than five; the first are 
R. M. Lowne, В. J. M. Lowne and B. T. Lowne; qualification, £100; remunera- 
сав as fixed by agreement. Registered office, Ravenscroft, Bromley Road, 

at ford. я 


Miniature Arc Lamps, Ltd. (80,532). —Тһів company was 
registered on March 80th, with a capital of £2,000 in £1 shares, to adopt an 
agreement with A. E. Parker and P. E. V. G. Plater, to manufacture and deg! 
in lamps, dynamos, cables, insulating materials, accumulators, telephones and 
other apparatus, and to carry on the business of electricians, engineers, 
suppliers of electricity for light, heat, motive power or otherwise, &c. The first 
subscribers (each with one share) are:—A. E. Parker, 18, Air Street, Regent 
Street, W., gentleman; P. C. P. Richardson, 136, Westbourne Grove, W., 
electrical engineer; W. Mossop, 52, Queen Victoria Street, E.C., electrical 
engineer; 8. B. Marshall, Selhurst, Walton Crescent, Wimbledon, electrica] 
engineer; P. E. V. G. Plater, 88, Conduit Street, W., gentleman: J. R. Crellin, 
74, Empress Avenue, Ilford, secretary; and J. Johnstone, 17.18, Basinghall 
Street, E.C., solicitor. No initial public issue. The number of directors is not 
to be less than three nor more thin five; the subscribers are to appoint the 
first; qualification, 50 shares; remuneration, £25 each per annum. 


Traction and Power Agency, Ltd. (80,557).—This company 
was registered on March Slst, with a capital of 4500 in £1 shares, to carry on 
the business of omnibus, carriage, vehicle and boat builders, carriers, tramway 
and railway proprietors, cycle and motor manufacturers and dealers, electrical 
and general engineers, &c. The first subscribers (each with one share) are: 
P. F. Stevens, 135, Cornwall Road, W., clerk; A. J. Towns, 124, Portobello 
Road, W., clerk; C. B. Ridley, 2, Esmond Road, Bedford Park, W., accountant ; 
M. N. Ridley, 11, Dartmouth Street, Queen Anne's Gate, S. W., civil engineer; 
8. C. Russell, Dunrobin, Cedar Road, Sutton, Surrey, clerk: A. Schonberg, 28, 
Victoria Street, S. W., civil engineer: and W. G. Davis, 24, Mansfield Road, 
N. W., secretary. No initial public issue. Table A" mainly applies — Regis- 

ered office, 92, Victoria Street, S. W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Madras Electric Tramways (1904 ), Ltd. (80,361).—A trust 
deed, dated March 18th, 1904, to secure £50,000 first mortgage debenture stock, 
has been registered. Property oharged: Freehold land in Madras and the 
company’s undertaking and property, present and future, including uncalled 
ana 3 Anglo-Indian Debenture Corporation, Ltd., 75, Lombard 
treet, E. G. 


Hyde Electrical Manufacturing Co., Ltd. (77.929). 4900 
debentures created and dated March 15th, 1904, charged on the company's 
undertaking and property, present and future, including uncalled capital, have 
been registered. olders: Miss S. Harrison, Woodend Lane, Hyde, Ches., 
and A. H. Davies, Wilton Villa, Caerau, Mon. 


London Electromobile Syndicate. Ltd.—£996 19s. deben- 
tures, created March 22nd, and dated March 29th, 1901, charged on the com- 
pany's undertaking and property, present and future, including uncalled capital, 

ауе been registered. o trustees, 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнк Northampton Co. has apparently had 
Northampton a prosperous year оп the whole; the feature 
Electric Light which is most marked being the development of 

and Power motive power supply—the motors are largely 
Co., Ltd. hired out by the company, and in this direction 
the company’s area appears to offer promising 
resulte. An increased area of supply may also lead to further 
development in the near future. ' The total working costs at 1°72d. 
per unit are an improvement on last year, and out of the gross 
profit a sum of £1,200 was placed to the depreciation fund —the 
latter, however, being depleted by a sum of £1,760 on account of 
sundry plant sold during the year. 
The prices charged are:—For private lighting, 6d. and 3d. per 
unit on the maximum demand system; power, 2d. per unit with 
substantial discounts. The engineer ig Mr. G. Н. Jackson. 


GENERAL STATEMENT. - 
For year ending December 8lst— . 1903. 1902. 


Total capital expended ... - * £91,814 £85,435 
Number of unite sold— 

Private supply ... бз e .. 453,768 338,541 
Equivalent No. of 8-c P. lamps connected 710,855 32,967 
H. P. of motors connected i 505 252 102 
Maximum load in KW. see sai s 540 430 
Revenue account— 

Gross revenue ... 185 з .. 48, 183 £7,639 

» expenditure ns Хез 4. 23, 242 £2,927 
» profit oes bs £4,941 £4,712 


Average inclusive prioe obtained per unit— 
Private lighting sii ess m 4:324. 5`404. 
REVENUE ACCOUNT FOR YEAR ENDING Dec. 3ler, 1903. 


Gross revenue ses eoe .. £8,183 = 4'324. per unit. 
Works and distribution costs ... £2,007 = 106d. „ 
Total working costs... is wo. 43, 242 = 172d. „ 


PROFIT STATEMENT. 
Interest and dividends, &c. ... iss B e. £3,738 


Balance brought forward ku. ТӨ uu e. —207 
Balance on year's working carried forward ve 210 
To depreciation bes n Yus I .. 1,200 


Gross profit *. £4,941 


Тнв report of the Blackheath and Green- 

The Blackheath wich Co. is of a very promising character, and 

and Greenwich very considerable increases are recorded in 

Electric Light lamp connections and output, the latter baving 

Co., Ltd. reached 1,180,271 units. During the past 

year the company acquired the Lewisham and 

District undertaking, and this, with the acquirement of the Orystal 

Palace Co.’s concern, should greatly increase the company’s scope of 

operations. The working costs are a reduction on the previous year, 

and as a result of the year's operations а very considerable balance 

is carried forward. | 

The prices charged are :—Private supply, 6d., and power 3d. per 

unit. The resident engineer is Mr. J. A. Constable. 


GENEBAL STATEMENT, 


For year ending December 3186— 1903. 1902. 
„Total capital expended ... bit £273,303 £221,217 
Number of units sold ` 
Private supply ... T t 1,180,271 890,202 
Equivalent No. of 8-с.р. lamps connected 60,540 44,916 
Maximum load in Kw. Pe T m 1,035 927 


Revenue account— 
Gross revenue Же Wes - £19,450 £14,334 
» expenditure ‘a T 985 £8,409 £6,979 
„ profit T" abt ТА ТРА £11,041 £7,355 
Average inclusive price obtained per unit— 
Private lighting sia T T 3 96d. 3:864 


м, 
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| REVENUE ACCOUNT FOR Yxman Енрха Dec. 3187, 1903. 
Gross revenue ios sex € £19,450 = 3°96d. per unit. 
Works and distribution coste T £4,778 = 97d. „ 
Total working costa ... see E 68,409 = 171d. „ 


Prorit STATEMENT. | 
Interest and dividends dui 2 coe £7,481 


Balance on year's working carried forward 5,220 
Balance brought forward from 1902 - . . — 2,910 

To depreciation ay T" isi 925 1,260“ 
\ Gross profit: . . 411,041 


This amount, together with £1,000 depreciation, 1902, applied to 
reduction of capital account. 


CITY NOTES. 


Willans & Robinson, Ltd. 


THE ordinary general meeting of this company was held on 
V a Hla Oannon Street Hotel, E.C., under the presidency of 
Mr. Mark Robinson. . 

In moving the adoption of the report (see Erec. Rev., 
April 8th), the Снагвмалм said that as the report implied, three 
separate causes bad combined to place them in their present 
position, and they needed to be carefully studied, separately 
from each other, because they were not suffering from one 
trouble alone. Important as were the issues of the Queen's 

. Ferry undertakiug, ít was not, in their opinion, the present 
поп-воссевв of those works which threatened them the most 
seriously. They asked their attention in the first place—and the 
more earnestly because their attention was, perhaps, in danger of 
being distracted by the more visible trouble elsewhere—to the serious 
falling-off in their original business of engine-building. "This was 
not confined to themselves alone, but in this case it was accentuated 
by the fact that their old monopoly in quality and efficiency, which 
for so long gave them à commanding position amongst makers of 
high-speed engines, had been impaired by &n undoubted improve- 
ment in rival designs. The Willans engine was not less good than 
it was, but it had rivals now on its own plane, which was not the 
case formerly, so that over and above the general depression from 
which they suffered in common with others, they had experienced 
а far more effective competition, which had diminished both the 
volume of their orders, and the rate of their profits. From these 
causes the Rugby business had done badly. What was not foreseen, 
however, was the second cause of their troubles, the serious 
loss at Queen's Ferry, which had swallowed ор the 
profit at Rugby, and given them a debit balance.  With- 
out going into the early history of the (Ween's Ferry under- 
taking, and the reasons for what was done there, he would say that 
the primary cause of the loss had been the repeated postponements 
of the commencement of work on a commercial scale, due to 


difficulties in technical points of manufacture in a somewhat special - 


branch, that of large tube-drawing, which lay a little outside the 
ordinary operations of engineering. Though the directors had no 
"reason to anticipate such difficulties, they had no wish to disclaim 
responsibility for the failure to foresee them. They took what was 
believed to be good expert advice in that special branch, and had 
reasonable assurance of early success. All difficulties of any impor- 
tance had now been overcome, but in the process a great expendi- 
ture, which they must treat asa loss, had been incurred. Queen's 
Ferry contained another department, however, the steel works аай 


steel foundry. The making of the special quality steel (of tube- 


making quality) which they desired to produce, proved to 
require a great deal more experimenting than they had 
foreseen, and go did the difficult art of steel founding. In 
finishing the extensions at Rugby and the new works at Queen’s 
Ferry, they had bad to incur liabilities, or to make actual expendi- 
ture, nearly up to the amount of the shares which, three years ago, 
they were authorised to issue. It had been intended to issue them 
last year, and had they done so they would now have had the reserve 
fund at their disposal, and could, if they judged it right, pay the 
preference dividend out of it. Unfortunately they yielded to the 
suggestion to postpone the issue and to borrow from the Bank, on the 
ground that whereas last spring the money market was in an unfavour- 
able state, this spring it might be better. Needless to вау, it was 
. worse, во that the idea of an issue of shares could not be entertained. 
To recapitulate, they had, first, а poor profit at Rugby ; secondly, 
& heavy loss at Queen's Ferry ; thirdly, a debt which precluded any 
use being made of the reserve fund in aid of the proüt and loss 
account. Explaining what the directors had done to remedy the 
state of affairs, the Chairman said that it was decided to confer 
informally with some of the largest shareholders. They invited the 
25 largest holders, excluding directors, but including all holders of 
700 shares and upwards, to meet them. About 12 or 14 met them in 
conference, when they laid before them, not only their financial 
needs, but the whole position of the company as far as they then 
knew it. As an informal advisory committee, five gentlemen were 
appointed, and visited Rugby and Queen's Ferry, and eveatually 
they reported to another meeting of ithe same shareholders, with 
the directors, in the sense that the steel works and foundry at 
Queen's Ferry, but especially the foundry, should be closed; that 
no dividend should be paid ; that every economy should be practised; 
and that the company should seek powers to borrow the necessary 


sum upon the security of the reserve fund investments. Fully 
adopting the recommendations, the directors had given orders to 
close the steel works and foundry so far as was consistent with the 
completion of orders in hand, and they had given notice of a 
resolution empowering the directors to borrow up to the limit im- 

- posed by the articles—namely, about £83,000. The Chairman pro- 
ceeded to deal at considerable length with the financial position 
of the company and the methods by which it was proposed to raise 
money, and said, in conclusion, that they had taken up a well-tried 
type of steam turbine, sud had in hand an improvement in the 
Willans engine itself which would, he hoped, restore it to much of 
its relative superiority.  . | | 

Mr. Gouen seconded the adoption of the report. A lengthy dis- 
cussion followed, in the course of which an amendment that the 
epos be not adopted and that an advisory committee be appointed, 
was lost. 

Mr. BALFOUR proposed, and Mr. Rosrnson seconded, a motion 
to the effect. that Mr. Peach and Mr. Geo. W. Anderson should be 
added to the board. 

The CHaIRMAN pointed out that such an appointment would have 
to be made at a meeting called specially for that p se; but the 
directors would, he said, welcome the addition of Mr. Peach and 
and Mr. Anderson. He promised that a meeting for that purpose 
should be called as soon as possible, within a fortnight. Dealing 
with certain points raised in the course of the discussion, the chair- 
man said that while it was true that their previous reports had been 
optimistic, the board believed them to be true reporte, and they 
were true reports. Money had been lost by not making boilers and 
in experimental work. With regard to the debts outstanding to them, 
a large number of them had been paid since the report was issued, 
and much of the money was owing by Corporations with whom 
they did an extensive business, and who did not pay up at once. 
A complaint had been made with regard to a donation to the 
Engineering Standardisation Committee. He might tell them that 
that Committee had done, and was new doing, a great amount of 
very useful work for the engineering trades—a work from which 
they, in particular, hoped to derive much benefit. When the dona- 
tion was promised, however, they did not know what their position 
was. With regard to the Paris engine, it was, he believed, an 
identical engine with that which Capt. Sankey had said he had seen 
working so successfully at Pontypridd. It had been stated that 
they had admitted that the engine was a failure; they had done 
nothing of the kind. As to their gas engine work, that was, of 
course, experimental. The firat gas engine they tarned out was 
sent to Redditch, where, unfortunately, they became the victim of 
local politics. There was a gas party and a steam party, and their 
engine was cast out because it did not give exactly the specified 
horse-power. It has since been replaced by another, which had given 
no trouble. 

The report was then adopted unanimously, and the retiring 
directors and the auditors were re-elected. 

The CHaAIRMAN then moved the following resolution: That the 
directors be, and they are hereby, authorised to borrow, for the pur- 
poses of the company, any such sum or sams of money as (when 
added to the amount, if any, for the time being owing in respect of 
the existing debenture stock and other sums borrowed by the com- 
pany), shall not exceed 50 percent. of the present paid up capital of : 
the company, upon such terms and conditions, to bear interest at 
such rate, and to be secured in such manner, as the directora may 
determine." This was seconded by Dr. SUMPNER and carried. 

The meeting, which had lasted for two hours, then terminated. 


> 


South Wales Electric Power Distribution Co. 


Мв. К. Forrest presided at the second ordinary general meeting 
of this company held at the generating station, near Treforest, on 
Saturday last. The directors’ report for 1903 showed that the con- 
struction of the company's undertaking had been proceeded with 
during that period. For the short time that the station at Bridgend 
had been at work it had shown good resulte, and the business of the 
company in that district was constantly increasing. The stations at 
Pontypridd and Cwmbran were ready to deliver current. The 
buildings at the Neath station had been completed, the plant was in 
course of erection, and it was anticipated that the station would be 
at work in about three months. 

The CHargMaN said that the station had, for the last two or three 
days, been delivering current to & customer for sale, and their 
customers would as soon as possible, witbin the next few weeks, be 
connected with the station and supplied by them. The Cwmbran 
station was in practically the same position, although it would be 
а few days later in beginning to deliver the current. With 
regard tothe company’s prospects generally, the only fear that the 
directors had at any time was that the use of electricity in works, 
and more especially in collieries, being somewhat of a novelty in 
England and Wales, a considerable time would elapse before a 
large supply of current would be required. They were, how- 
ever, glad to be able to say that so far as they had 
gone this difficulty had been most satisfactorily solved, 
and their difficulty was much more likely to be one of 
being ready to supply the demands which would be made upon 
them. Already the customers secured and those with whom 
they were negotiating were more than sufficient to absorb the 
whole of the power which could be generated at this and the 
two other stations at Bridgend and Cwmbran. The directors 
thought that increased power would have to be provided at the 
three stations within the near future, and the customers that 
the company had so far obtained did not touch the other two 
reasons of supply to which he desired to call attention. Twelve or 
18 months ago it would have been said by any engineer that if there 
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was one thing for which electricity was not suitable it was for coal 
winding, but the directors were glad to be able to report that this 
difüculty had been solved with advantages which were greatly in 
excess of those obtained when steam engines were used. In the 
Little Rhondda, во far as their mains were at present laid, the 
collieries with one exception, and with which they were negotiating, 
would take their supply of current from them. Practically the 
same thing obtained in the larger Rhondda, with the exception of 
two collieries, with which they were still negotiating, and it was 
hoped that they would also tske a supply of current later on. 
There was one other utilisation of electricity which was now rapidly 
coming to tbe front, viz, the working of railway traffic electrically. 
Asa director connected with one of the local railways, he was going 
abroad with some of his colleagues next week to investigate what 
was being done in other countries. It was pretty certain that in the 
near future some of the many railways in South Wales—and there 
was no part of the country where there were more of them than in 
this district—would require to ute electricity for the cheap propul- 
sion of their trains. From whom did they think they would get it 
cheaper or so rapidly as from this pioneer company, which had its 
installations ready for work ? 


Notting Hill Electric Light Co. 


Sin W. Своокев presided at this company's meeting held on 
Monday last at Winchester House. In moving the adoption of the 
report (see our issue of February 26th), he referred briefly to the 
capita] account, and showed that 5000 additional 4 per cent. 
debentures had been issued to meet capital expenditure, so as not 
to increase the sbare capital until oompelled. The year's outlay 
was £6,077, mainly for the purchase of additional converters. It 
might be. necessary to increase the capacity of the mains so as to 
deal with the larger amount of currept taken in bulk from the Wood 
Lane station, and also to increase the storage power. They had 
rpent £17,335 in excess of the capital received, the principal part 
of the difference being met by using the reserve fund in the 
business, Under all the circumstances, the revenue account was 
satisfactory. The cost per unit had decreased, and economies had 
been effected ranging over all the items in the accounts. Cost of 
coal worked out at 85d. per unit; this was higher than the cost of 
coal at Wood Lane, which was less than 3d. last year. The reason 
was that the steam plant at the company's own station was only 
running for two or three bours per day, in order to take the peak of 
the load. Tbe company paid £6,012 to Wood Lane for 1,567,674 unite, 
or less than 1d. per unit, while for the previous year they paid only 
£192 less for 1,228,9C0 units; so that, for that extra £192, they obtained 
considerably over a quarter of a million additional units. Those 
costs did not include interest on debenture stock and sinking 
fond. The total costs amounted to just over 13d. per unit for 
1902, and were rather over 144. for 1903. The amount paid for 
rates was nearly 44. per unit sold. The management expenses 
were £8,444, or £120 in excess of 1902. The cost per unit was 
rcduced from ‘68d. to 6d.; this item had shown only very slight 
increase for some years past. The total expenses charged against 
revenue were £14,425, against £14,228 in 1902, and the total costs 
per unit were 2:52d., against 2974. The revenue income was 
£29,443, or £616 in excess of 1902. That was highly satisfactory, 
in view of the fact that, by reducing tle charge from 64. to 5d., 
they lost about £5,000 in revenue; that concession would, how- 
ever, materially assist in building up a larger business. The net 
result was an increase of £287 in profit. The board bad trane- 
ferred £1,250 to the depreciation, renewal, and reserve fund 
account, making a total of £17,500. The sinking fund had been 
fixed at 3 per cent., so that in 1931 they would receive their 
share of the Wood Lane cost. Comments which had been made 
on the sinking fund bad been made on want of detailed know- 
ledge of the various factors concern:d. Suggestions had been made 
to the effect that the company might make great economies in working 
by modifying the system in certain directions. The directors were 
continually watching for means for economising, and not unsuccess- 
fully, and although everyone of the proposals bad been made pre- 
viously, they decided to test their value by adopting them on paper. 
The result was that to save some £500 or £660 per annum they would 
be forced to spend some £30,000, as well as running risks of break- 
down. The lamps added during the year were 16,863, against 
17,443 in 1902. The drawback to the general use of the light was 
not the cost of the current so much as the outlay neceeeary to provide 
the wires and fittings. ^ Tbe company had experimented already 
with a free wiring system without success. They had now made a 
house to house canvase. For the first two months of this year they 
tock in bulk from Wood Lane over 110,000 additional unite, and yet 
the cost was considerably below that of last year. In regard to the 
interests of the founders' shsreholders, during the period between 
the iesue of the report and this meeting there bad been a meeting 
« f the founders’ shareholders, and they had informed the board that 
they did not wieh the suggested alteration totake place. They had 
therefore decided to abanion it. It had been suggested that the 
founders might be bought up by the issue of ordinary shares, but that 
course would increase the nominal capital toa figure in excess of the 
visible assets, and the directors thought it could not be entertained 
in the best interests of the company. The founders would therefore, 
for the present, take their old shape. 

Dr. J. W. Swan seconded the motion. 

There was a somewhat lengthy discussion on the subject of further 
reducing the works costs, and on the question of depreciation, and 
these matters having been replied to by one of the directors, the 
report was adopted. 

The retiring directors and auditors having been re-elected, a vote 
of thanks closed the meeting. 


Buenos Ayres and Belgrano Electric Tramways Co. 


Mr. J. B. Concanon presided at the meeting held at 52, Moorgate 
Street, E.C., on April 7th. He said that the traffic receipts for the 
year were £164,714, and the expenses £92,369. After paying 
debenture and interest charges, placing certain sums to renewals, 
accident insurance, and so on, they were able to pay for the first 
time in the history of the company, 3 per cent. оп ths ordinary 
ehares, and carry forward £2,479. This result was eminently 
ratisfactory. Last year they constructed nearly 3 miles of additional 
line, and were now constructing 14 miles to complete their obliga- 
tions under the concessions. The capital account was over-expended 
by £30,000, and they would shortly be asking shareholders to take 
£30,000 of the £40,000 unissued 5 per cent. second debentures. 


Calcutta Tramways Co. 


Mr. E. C. Мовалх presided at this company's meeting held at 
Worcester House, E.C., on Tuesday. The total working expenditure 
for 1903 was £55,670 as against £56,916 in 1903. The traffic receipts 
bad increased by £25,961 over 1902, and by £41 849 when compared 
with 1901, which was the last and best year with horse trac'ion. 
The dividend for the year amounted to 6 per cent. £12,417 had 
been added to the reserve fund, which the directors now proposed 
to entitle "depreciation fund"; that fund would be separately 
invested, so as to be at once available if needed. It was necessary 
to make as full a provision as possible, not only for depreciation as 
apart from efficient maintenance, but also in order to be in a 
position to take advantage of any important improvements which 
might arise in the course of electrical development. The report 
was adopted. 

In replying to a cordial vote of thanks to the staff and to himself 
for his szrvices as managing agent in Calcutta, Mr. MARTYN WELLS, 
who is home on a short holiday, said that there was no doubt as to 
the success of electric traction from the traffic point of'view. The 
passengers carried last year were some eight or nine millions more 
than in the last year of horse traction. 


Dover Electricity Supply Co. 


THE tenth and last annual meeting of this company was held on 
Wednesday last week at Dover, Sir W. H. Crundall presiding. The 
profit for the year had been at least 30 per cant. more than in 1902, 
and he hoped that it would increase in the same ratioin 1904. Таеу 
had put down a fine Ferranti engine and alternator, which would 
effet a great saving in their coal bill, but the unfortunate part of 
the business was that if this engine were at any time to break down 
they would find themselves next winter in а difficult position, ар the 
directors were recommending the Corporation to put down another 
engine of about the same power. Ic was expected that the transfer 


- to the Corporation would take place about May 6th next, if the legal 


gentlemen and the liquidators could get everything in readiness, as 
the Corporation expeqied by that time to be in possession of the 
money. He considered they would hand over to the Corporation а 
concern that would, out of its own earnings, pay interest and capital 
charges without touching the rates, and he hoped to show this would 
be so, and with that view he trusted the Corporation wou'd elect 
him on the Electricity Committee so that they could demonstrate 
to the ratepayers that what they had expe»ted to do all along would 
come to pass. If they did this he thought everybody would вау that , 
it had been a grand bargain for the Corporation, and the concern 
would, practically, at the end of 35 years, be made а present to the 
town. The report was adopted. 


Perth Electric Tramways, Ltd. 


Мв. Epwanp HrasMaN presided at the meeting of this company 
held at 3, Laurence Pouutncy Hill, E.C., on Tuesday, and, in 
moving the adoption of the report, said that the shareholders were 
to be congratulated upon the steady progress of the company. The 
receipts showed s substantial increase over 1902, though the 
alteration in the mileage was comparatively unimportant. The 
earnings for this year (14 weeks) had been £2,756 in excess of last 
year's fgures. They had had to provide for business which had 
expanded far more rapidly than they originally calculated upon, 
and had had to furnish more cars, car-barns, and power plant to 
keep pace with it. When these additions were all carried out they 
would effect economies in working, and that fact, together with the 
prospect of further increases in the traffic receipts, jastified them ia 
looking for greater prosperity for the company in the immediate 
fature. They had placed £6,000 to reserve as a prudent course. 
The track had been maintained іп а high state of efficiency, but in 
the course of time repairs to and renewal: of plant, track, cars, &., 
would be needed, and they wished to be able to deal effectually 
with these ma'ters without disturbing the existing arrangements 
by having a substantial reserve gradually bu lt up. Nothing would 
have given the board greater pleasure than to have paid a dividend 
to the ordinary shareholders, but they thought that as business men 
they had adopted the proper course. The passing of the Tramways 
Amendment Act of 1903 would enable the company to substitute a 
double line, subj ct only to the approval of the local authority, thus 
avoiding the tedious practice of applying specially to Parliament. 
Mr. E. E. Rogers, who bad been for six years managing director of 
the company in West Australia, had retired. A 1 board had 
been appoiated to assist the manager and engineer in the manage- 
ment of local affairs. 
Mr. WETHERED seconded the motion, and it was carried. 


Indo-European Telegraph Co. 


Tap directors report for 1903 reads :— 


ductions in tari 


t bave been agree 


German Post Office, and the comps 


Merthyr Electric Traction and Lighting €o. 


Tun directors’ report for 1909 states that the gross receipts of the 
light railways amounted to £10,580, and the gress receipts on 
account of electrical supply to 29,469, making, with £59 sundry 
receipts, a total of £14,108. After deducting expenses amounting 
to £11,599 and adding the balance brought forward, viz , £177, 
there remains £2,687 available for distribution. The directors 
recommend that this amount be applied as follows .— Dividerd on 
preference sbares, 
dividend on the 


annum, £750; leavirg to be carried forward, £187. 


Indian joint purse 


hat the directors p 
ed definite shape, 


е — e А nem 


£1,500: to reserve and depreciation fund, £250; 
ordinary shares at the rate of 24 per cent. per 


Mn. W. L. MADGEN presided at the meeting of the company held 


. at Donington House on 8th inst. He said that the actual increase 
in receipts was not yet very marked, but there bad been a consider- 
able reduction in working expenses. Under average trade and 


weather conditions both the tramways and electricity sup 
departments should yield better results in the near fature. 


ntioned above 88 


. A fund was provisi t the lest general 


Mr. G. R. HULME seconded the adoption of the report, and it was 


carried. 
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Deutsch-Atlantische Telegraphen Gesellschaft. 


rt of the German Atlantic Telegraph Co., of Cologne, 


Тн 
states that the cable traffic during 1909 was approximately of the 
samo extent as in the preceding year, and, although business was 


i first half, ® recovery tock place in the concluding four 


months. The accounts show 8 surplus of £78,267 эв compared with 
£74,555 in 1902. e fermer total has been arrived at sfter 
meeting working expenses, interest charges and cost of cable 
repairs, and lacing £12.383 to the cable redemption and renewal 
funds as against £12,398, and after writing off £2,601 for depre- 
ciation of cable stocks as compared ith £1,955 in the previous 


It is proposed to pay a dividend at the rate of 54 per cent. 
5 


cent. in 1902. The report states that the manu- 
re of the duplicate cable for the Emden—Fayal section was 


completed last April; the work of laying was finished in September, 
and the section from Borkum to the Azores has been in op: ration 
gince October, the speed of transmission being more rapid than 
first, or 1900, cable. According to the agreement with the 
Imperial Post Office authorities, the company will recelve а subsidy 
of £37,500 for 19C4 as & result of the opening of the first section of 
the duplicate cable to traffic, With regard to the second section 
from Fayal to New York, the report mentions that the North 
German Cable Works Qo. had completed 1,430 knots by December 


- now been finished, 80 that the cable steamer Stephan may proceed 


with the work of laying during Apri). The company proposes to 


fulfil its obligation to take over the Vigo cable at the en 
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Potteries Electric Traction Co. 


Тив directors’ report for the year ended December 31at, 1903, shows 
that the groes receipts amounted to £97,102. After deducting all 


enses chargeable to revenue, inclading repairs and maintenance 
interest on loans and debenture stock, there remains a profit of 


£26,258. To this has to be added £851, brougbt forward from the 


vious account, making ап available balance of £27,109 115, 
which is to be app ied as follows: 


Depreciation and reserve fund.. os s x £2,000 0 
Dividend for the year on the 5 per cent. cu ulative рге. | 
ference shares . a dis - oe а .. 192,098 15 
Dividend on the ordinary shares of the company (5 per 
oent) - ae Vx "m và 925 oe as 05 10 


Carry forward 
— ie шз 
£27,109 11 


In April last an issue was made of 2.500 ordinary shares and 2,500 preference 
shares of £10 each. Arrangements have been made for an issue of £25,000 
debenture stock at an early date, to provide for the completion of works now in 


. The capital expended during the year on the 


section of the main line, and on the construction and electrical equipment of 
the light railway between Newcastle and Stoke, and on Maybank power house, 
cars and car - £38,960 15s. ] 

during the year bas only quite lately become remunerative, the doubling of the 
line at Fenton having been completed in November last, end the Newcastle to 
Stoke light railway having been opened for trafüc on February 99rd this year. 
The directors ате able, however, to recommend the ayment of the same divi- 
dend on the ordinary shares as in the previous year, though on а larger capital. 
The parcels express delivery has been working eatisfactorily durirg the year, 


and the receipts from this source show a material increase. 
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Year ended vear ended 

MILES OPEN— Dec. 81st, 1903. Dec. 81st, 1: 08 
t Route miles ee ee ee ee ee 98:95 28 95 

Single line +“ oe ae zs ee 93:96 91:79 

Dou le lin ee е m ee | 7:16 
Number of passengers carried .. è .. 14,438,048 14,981,069 
Average traffic receipts per passenger T 
Average expenditure per passenger . OBA. 0-79а 
Proportion ot expenses to receipts Р 59 % 59 95 
Number of cars in stock... $a E . 106 106 


— ы 


Mr. G. F. M. ComxwaALLIS WEST presided at the meeting at 


Hamilton House on the 8th inst. He referred to certain peculiar 
difficulties of the year, notwithstandir g which they were pay ing 


the same dividend as in the previous year, carrying А similar sum 
ward was only £78 lem. Several 


carry for 
new routes had lately been completed and were now earning 
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revenue. Bad weather, bad trade, and increased rates were features 


of the year. Owing to the present state of the money market the 
company must keep all capital expenditure down. The company's 
experience with ite parcels traffic showed that such a service, pro- 
perly organised, tramway companies could meet with profit and 
suocese, a long felt want in thickly populated districts. Mr. Garcke 
seconded the adoption of the report aud it was carried. 


Birmingham and Midland Tramways, Ltd.—The 
report for the year 1903 states that the total revenue amounts to 
486,399, and, after deducting expenses chargeable to revenue, 
including repairs, maintenance, and interest on debentures, there 
remains а profit of £19,652. Deducting the dividend on the pre- 
ferenoe shares and adding the amount brought forward, there 
remainsan available balance of £21,409. The directors propose to 
place to depreciation and reserve fund the sum of £9,000, ta pay a 
dividend on the ordinary shares (since converted to 7 por cent. pre- 
ferred ordinary shares) at the rate of 6 per cent. for the year ended 
December 31st, absorbing £11,714, and to carry forward £695. 


Angus Electric Light and Power Co.— This company 
(of Montrose and Brechfn) reports that 1903 was a very satisfactory 
year. In Montrose the increase in the number of lamp connections 
was from 6,422 to 11,670 8-с.р., while in Brechin it was from 5,725 
to 7,359. Iu addition, 1,500 additioual lamps had been applied for 
in Montrose, and 2,000 in Brechin, making a total of 22,529 for the 
two towns. During 1903 a profit of £2,152 16s. 2d. was made, in- 
cluding the sum of £418 10s. 9d. brought forward from last year’s 
account, and on deducting interest to the amount of £918 38., a 
balance of £1,234 13s. 2d. remains available for distribution. The 
directors recommend that a dividend of 23 per cent. be declared, 
and that £500 be placed to reserve and renewal fund account, 
leaving a balance of £469 13a. 2d. to be carried forward. 


Babcock & Wilcox, Ltd.—The report for 1903 states 
that the net profit during the year, after deducting depreciation on 
plant, &c., amounts to £180,043. To this has to be added the 
balance brought forward, £17,878, making £197,921. The directors 
recommend a final dividend of 8 per cent. on the ordinary shares, 
making 15 per cent. for the year and а bonus of 2 per cent. on the 
ordinary shares, placing to the reserve fund £50,000 and to dividend 
equalisation fund £25,000 leaving a balance of £26,821 to be 
carried forward. 


Electro-Peat Coal Co.—The statutory meeting of this 
company was held at Cannon Street Hotel, on the 8th inst. The 
chairman, Mr. Howe, made a statement about the compeny's 
achievements with the Belsey process since its formation, and said 
that it was not too much to expect that as many as 200 subsidiary 
companies would be formed from the parent company within the 
next two or three years. 


Stock Exchange Notices.—The Committee has ap- 
pointed a special settling day as under :— Wednesday, April 20th. 
Consolidated Electrical Co., Ltd.—109, 251 ordinary shares of £1 
each, fully and partly paid, Nos. 1 to 109,251, and has also ordered 
the undermentioned securities to be quoted in the Official List :— 
Bath Electric Tramways, Ltd.—59,394 5 per cent. cumulative pre- 
ference shares of £1 each, fully paid, Nos. 1 to 59,394; and 75,606 


preferred ordinary shares of £1 each, fully paid, Nos. 75,001 to 


150,606. 


Anglo-American Telegraph €o.—The directors have 
resolved, after placing £6,000 to the credit of the renewal fund, to 
declare an interim dividend for the quarter ending March 31st, 
1904, of 128. 6d. per cent. on the ordinary stock, and £1 5s. per 
cent. on the preferred stock, less income-tax, payable on April 30th. 


Oriential Telephone and Electric Co.— The directors 
recommend the payment of a dividend at the rate of 6 per cent. per 
annum on tae preference shares for the period ended December 31st 
last, less income-tax, and a final dividend of 34 per cent. on the 
ordinary shares, free of income-tax, making a total of 64 per cent. 
for tLe year, | 


Northwich Electric Supply Со. —Ап extraordinary 
meeting of shareholders has been called to authorise the transfer of 
the undertaking to the Cheshire Eleotricity and Power Gas Co. 


STOCKS AND SHARES. 


Wednesday Evening, 
Fon the wave of fresh confidence and higher prices that is sweep- 
ing over the Stock Exchange, the reasons are almost too well - 
known to require fresh enumeration. Briefly put, they may be 
chronicled as prospects of cheaper money, the new Anglo-French 
agreement, the advent of better times in the Transvaal, the unloos- 
ing of deposit accounts from tne keeping of the banks, and a dozen 
other causes that are influenced, more or less directly, by these four 
factors. Financial houses of all kinds which are holding various 
classes of stock find that there is а new demand for their wares, and, 
wisely enough, they are not eager to sell at the current quotations. 
Add to this the established certainty that dealers have not been 
carrying any large amounts of stock on their books for some time 


past, and here are two immediate, tangible reasons why a yet com- 


paratively small public demand should have had such an electric 


effect upon prices in the general markets. 

Electrical departments so far have failed to receive any appreci- 
able benefit from the better tone. They are, as a rule, too far from 
the beaten track trodden by the average investor, for their quotations, 
either to suffer very much, or to greatly improve under the com- 
pulsion of passing events. The decline of the past 12 months, how- 
ever, has been considerable, quietly effected as it was, sud there is 
fair ground for the supposition that Supply shares, for instance, 
will advance in price with other markets, assuming that the present 
cheerful tone is not only maintained, but extended. These are early 
days to expect any rise worth mentioning in Electricity Supply 
issues, and the only noticeable advance this week falls to Brompton 
and Kensington shares. The Ordinary are 4 harder at 102, while 
the Preference show а 10s. gain at 104, which follows upon the 
recovery of the dividend in the price a week ago. Urban Ordinary 
and Preference have both fallen } to 42 and 4! respectively. Inthe 
prior charge list London Electric Debenture has lost its recent 
slight gain of а point, and Edmundson's Debenture is up 1 to 1054. 
Except for these alterations, the list shows no quotable change. 

Telegraph descriptions have a different tale to tell. Out of 
about a score of changes only one is against holders, and that is a 
drop of 5 in Commercial Cables, on the new competition lately 
inaugarated. The price is now 180. Anglo-Americans show a rise 
of j in the Deferred, although the dividend announcement ig not 
liked by any means. The reduction to 25s. per cent. for the quarter 
on the Preferred stock was, however, anticipated by tho dealers, 
Direct United States have recovered their dividend at 104. There 
is a much firmer feeling among the Eastern varieties, China 
shares being up another } to 114, and Eastern Ordinary having 
jumped three points to 122}. Indo-European shares are £2 harder 
at 414 on the report; the idea, too, is current that the trouble in 
Thibet may ba good for the company’s traffica, while, of course, the 
Eastern group owes much of its firmness to the hope that, with 
Chinese labour, our new Colonies will make those industrial strides 
whose delay in coming has caused so great disappointment since the 
end of the Boer war. Submarine Cables Trust are 3 up at 1204, 
while Globe Ordinary and Preference have risen 1 each to 84 and 


. 124. Western Telegraphs are } harder at 123, the Dabenture stock 


also hardening. Commercial Cable Debenture, notwithstanding 


the flatness of the Common, shows a point improvement at 91, and 


several other Debantures have advanced to a small extent. 

In the telephone market, Orientals at £1 are le. 3d. better, and 
the only advance amongst the National Co.’s stocks is one of a point 
in the Deferred to 87, and of 2 per cent. in the 34 per cent. Deben- 
tare, which now stands at 98. The first and second Preference 
shares are again lower at 11 for both classes, the course of the prices 
bearing out our arguments that the shares are much too high at £14 
apieoe. The other issues have not altered. $ 


Again the Electric Railway list is tamely quiet. Waterloo and. 
City has hardened a little to 908, thanks to а small improvement ia 


London and South-Westerns, but the Central London and the City 
and South London group remains merely steady. Central Londons 
are perhaps firmer than they appear from the prices. Yet the steam 
stocks are all decidedly better. Metropolitans have climbed to 91, 
and Districts spurted to 353, the advances being 34 and 2 respec- 
tively. Great Northern and City Preferred stick at 6, but some of 
the unfavourable criticism levelled at the company’s progress takes 
no note of season tickets or of the probable expansion in receipts. 
After making all allowances, however, it must be admitted that the 
expectations of bumper traffics are still very far from being realised 
at present. East London has improved to 43, but Mersey stock isa 
sbade easier at 7j. 

After their improvement last week, British Electric Traction 
Preference have slipped back 4 to 103, but the Ordinary remain at 
9, rather buyers at the time of writing. London Street Tramway 
shares are 1 to 1}, and Perth Electric Tramway Debenture has been 
done at 101 and 1004, the difference probably representing а 
jobber’s turn. Potteries Debenture stock marked 1001 in Tuesday's 
Stock Exchange Official List, although the nominal price is 103 to 
106. Has anyone nodded? The new Metropolitan Tramways 
Debenture stock is beiug negotiated at about 23 to 14 discount, so 
that our remarks of a fortnight ago upon the outlook for the quota- 
tion were not unjustifiably pessimistic. London United Tramways 
descriptions are steady, without alteration in price. Willans and 
Robinson Ordinary continue dull at 2, and the Preference are 4, 
after being easier. Babcock & Wilcox have hardened upon the 
excellent character of the report. 


Bank Rate Altered, — The Bank rate was yesterday 
reduced from 4 to 3j per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Р Stoch Business done 
Present RAMB, or | Dividends for the last Closing Closing week ended 
Issue, : жй years, April 6th, April 18th мее, 
1901, | 1909. 1908. 
67,108 | African Direct 4% Debs. 0 on oe 98 —109 98 —108 
95,000 | Amazon * Nos. 1 to 95,000 se. we wel. ee oe 1 & 34— 8j 
119, 7003 Do. do. 5 96 Devs., os, 1 to 1, Red. oe ee ° 100 Ы э ө se dee 70 — 80 
788,840 | Anglo- can ph .. .. » „„ Stock | 61s. 60/6 61s. 48 — 61 48 — 61 
, 8,106,680 | Do. do. do. 6 % Pret. ee oo 7; „„ Stock | 6% | 6 6 96 91 — 98 91 — 98 
8,105,650 Do. do. da. Deferred ee ee ee ее oe Stock a 2s. d- T d- Н 
44,000 Chili Telephone, Мов, 1 to 44,000 ee ee ee . өө oe ee 5 5 6 Ы 4 
18.888, 800 Commercial ss eo ee ee ее . 0 ee ee $100 8 8 x 180 —190 176 —180 
1,841,909 Do. do. Sterling 600 year 4 % Deb. Stock Red. oe | Stock AN we , 89 — 91 xd 90 — 92 
16,000 | Cuba Telegraph .. .. .. „ ua ar P l^ 10 4% | 86% " 7 — 8 74— 
6,000 Do. 10% Pret. es ее ee ee ee TEE 10 ee ee 153— E: 15$— 1 
19,981 Direct ee eo ee ee PEE ee ee b 4% 4 96 4— 
t 6,000 Do. do, 109 Cum. Pret. во еә жө, „„ Б бв es 7— 8 7— 8 
: 80,000 Do. do. 43 Debs. ee ee ee oe ее 50 ee й . 99 —102 90 —103 
60,7103 | Direct United States Cable we af ae si ә аж 20 8% 81% . 94— 10 xd 10 — 103 
85,800 | Direct West India Cable, Reg. Deb., within Nos, 1 to 1,900, Red. | 100 oe 98 —101 98 —101 
Hn Eastern Telegraph, Ord, e. ө, өз өз өз ен PAK 725 | 7% 117 Bir 188 md 
1,084,645 Do. 4 X Mort. Deb. Stock Red. e. е А oe r Stock ee 104 —107 104 m 07 
коо e Da — MM. Е т ны 108 106. | 100106. 
830,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1000 | 100 |. s v. 99 —102 99 —103 
$00,000 | Do. do. 495 Reg. Mort. Debs. (Mauritius Sub.) 1 to 8, 95 . | 100 108 100 —108 
- Globe Telegraph and 3E 10 53% p кч 8 — 8j 
180,049 a H e e 6 % Frer. ee ee ee ee ee 0 15 * 194% ее — 2t A 
reat orthern egraph 0 hagen ee ee Фо oe ce == == 
68,708 Halifax and Bermudas Gable, 4] % 1st Mort, Ber within Nos.) | ш |, | o | ul | m мн 
17,000 European Telegraph ee ee Фе өө ee өө ee 95 10 96 1096 10 * 88 — 41 40 — 48 
100,000: | London Platino-B: ,096 Debs = ae ee | 100 ONE we Se 100 —108 100 —108 
1,988,888 | National Telephone, Pref. „ eM e а 0 ee | 100 5% 6 6 108 —106 108 —106 
1,966,067 Do. e Det. Stock ‘ee ee eo ee eo oe 100 ee 44 b 85 — 87 86 — 88 
15,000 - Do. do. i 6 Cum. 1s$ Pref, eo ee ee oe ee F- 10 6 6 6 12 5 14 10 me 12 
16, Do. do, 6 % Cum, 2nd Pref. .. М s 5 10 6 6 6 12 — 14 10 — 12 
8,250,000 do, 5 V Non-cum. 8rd. Pref., 1 to 260,000 .. i 5 b 6 5 4i— 6 44- 83 
000,000: ро. do. 8 9% Deb. Stock Red. e оо 5. ое | B8tock | Bà 84 94 95 — 9 — 
TU 115 S d 4% Deb. оок ре. bbi á Руа "ә 0 - H 4 "n 100 А 
еп е hone Bleo, ов. $0 fully paid . e ee — — 
60,000 е е до. 6 Cum. Pree ' ee eo oe ee 1 oe oe 1 P 1% * 18 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 e 05] 100 es 97 —100 97 —100 
11,889 Reuter's ee ee ee ee ee ee ee ee ee ee 8 b % т N 
) T UA Nu SEI. 16 — 6 UN 8 
ven e oe . ° 
до, 6 % Oum, Pret, Nos. 19040000. ..| 5 | « |. 5 a 5 
179,041: . do. 5 bore ' wy is * „Stock os Pe 109 —105 102 —106 
150,000) | West Coast of Amerita 4X. Bobs, 101,060 guas, by Bras. Bub, Tel. 100 | 1. * | BZ 91 — 100 
о le е e ry) == =, 
881000 | Western T ea Nor. 100 901,00 5987. 07 Bras, Bub, Te | 1 „%% | T3 | с | uim | ы-1% 
96,0003 Do. Б Debs. 2nd series, 1908 ee ee eo 100 oe ee ee 100 —108 -101 —101 
400,000 Do. do. 4 Deb. Stock Red, ee T ee eec. 100 oe ee oe 98 —101 99 —102 
88,8921 West India and Panama egraph ee en ee ee eoe ee 19 ee ee ee = . 
84,568 Do, do. do. 6 % Cum. Ist Pref. v» vi 10 oe ee ee 
4008 Do. do. do. 6 95 Cum. sind Pref. "T ee 10 oe eo . 4 
89, Do, do, do, 6 Debs., Nos. 1 $q 1,808 eo 100 ° eo . 99 —102 90 —103 


20,000 British Aluminium 1 Cum, Pref. ee ae oe ee ee ee 10 ГІ) eec oe 4 — b 4 -p 8 i 
168880 Do. do. 5 16% Mort. Deb. Stock Red, ee eo eo Рок 9 3, 8% oe 89 — 94 90 — 96 
100,000 Do. do. 6 Cum. Pret. ee . @e ee ee 10 ee ee ee 1 111 i a id 2 is 10 
600,0001 Do. do. 6 A Debenture Боск  .. ee | Stock T" T T 116 —119 xd | 116 —119 118 , 
100,000 | British Insulated and Hels es ee ee ee eo ee 5 10% |10% 8.% — 6xdj| 6— ee ee 
100,000 Do. do. 6 » Pref, ee eo ee ee ее Б ә е ee ee 5 5 — 0 ee 
50:000 Do. о 80 ist Mort. Deb. Bed... .. oc o к СЯ T 102 —107 102 —107 90 
89000 1 Do. 30. : 6 % Cum. Prell. 21 6 T и V qo К ee 
106,781 | Brush Electrical Engineering, » 1 to 105,781 .. ee ee ee 2 N Nil — T . 
150,000 Do, do. Non - eum. 6% Pref. oe e. Фе 3 8 96 6 96 1 1 ee eo 
195,000; Do. йо, Perp. b. Stock oe ee . Stock oe ee 96 — 99 96 — 99 x ae oe 
12, 000 Do. do. Perp. 2nd Deb. Stock ee ee Stock ee ee 72 — 77 72 — 77 LE ee 
85,000 Callender’s Cable Construction ares ee ee ee oe е 6 20 96 15 % oe 1 1 — 11 е ee 
40,000 Do. do. do. 5 Cum. Pref. Ф 5 ee ec ee б 6 
90,0003 Do. do. . ist Mort. Deb, Stock Bed. | Stock А oe P 104 —108 104 —108 T 
1,860,014 | Central London Railway, Ord. 8 ee ee ee oe .. | Stock | 4 4 4 90 — 98 90 — 98 94 98 
494, Do. do. 4 A Pret, Stock [E J ee ee ee e Stock 4 4 4 98 —101 98 —101 ee ee 
494, Do. а . . 9 өө ee ee ee oe Stock 4 4 4 85 — 88 85 — 88 86 65 
1,820,000 | Ofty and South London мау .. ee T ee ee Stock 2 B 2 49 — 63 49 — 63 504 50 
m Oo., i Debs.. to 900 ot 4100, а 8 т б ee 11— 2 . 11 — 2 ee oe 
e ori. e [] 0 an эе — 
100,000; Eu Bolto 11,000 of 40 red, 10 deep „ pu lu |. 0 dni: L 
99,961 & Swan United Elec, Light, A" shares, £8 1 to 90,961 6 Nil | Nil T 0 — 0 — Um zy 
.17,189 " do, u A” shares, 01—017,189 .. - b Nil Nil T — 1 — aa 
0383 Do. do. > f 2 DOD: оок до. ee ee 100 ee 9 oe 72 — TI 72 — 77 74 784 
100,00 Do. do. 5% n b. Stock Prov. Certs, all pd. 100 m x ee 16 — 81 74 — 79 iis сә 
112,100 | Electrio Construction, 1 to 119,100 .. ae e „ r» T 3 6 96 6 96 ne 1 12 1 13 $a ee 
81,890 Do. do. 1 Саш. Pref. 1 to 81,890 oe eo ee 2 ee oe е 8 8 oe ee 
88,500: | Do. 40. 4 & Porp, 1st Mort. Deb, Вок” .. . Btook HE 97 —100 97 —100 i rx 
95,000 | General Electric Co. (1900), 5 95 Cum. Pref. va os ce ба 10 5 96 5% 9 — 9) 9 — 94 $4 sé 
200000 Hee cw 7 Fel * A ое ов ee ee ee Stock 90 € 90 o 1 пск n 08 — 98 ae ee 
eys U 0 ot ee ee ee ee oe b Б т x 11 11 ae 
200,000 Do. s C MX PM S no non y ios ca eg A „ 
45,900 Do. do. rt. Deb. Stock ..  .. is oo 107 —111 107 —111 ru А 
000 | India-Rubber, Gutta-Percha & Telegraph Works „+ __ T 10 |10% |10% 18 — 19 18 — 19 187, | 18$ 
27500 |tLiverpool Overhead Railway, Ога, .. 20, io 701m Mort, 10 | 4% | 14 47 4 = L 
[] e өө ер ee ee oe ee * = ee 
10,000 t в до. Pref, 210 paid eo ee oe ee 10 14% * ee 1015 
87,860 Telegraph Construction and Maintenance.. e.. .. 19 |9096 20 % 20 % 88 — 86 
160,000; E20, 4% Deb, Bds., Nos. i 40 1,500 Red, 1900 100 .. ei .. | 101 —104 
640,000; | Waterloo &. City Railway Ота, Stock eo эө ө | өө | 100 895 | 3% | 50% 88 — 91 
t Quotations on Liverpool Stock Exchange, t Unless otherwise stated all shares are fully paid. € From Manchester Share Lim. 


Bank rate of. discount 6 per cent, (September 3rd. 19031. 
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Present Stock Dividends for the Closing Closing Business done 
NAME, or Quotations week ended 
issue, Share, | 182% three years April 6th. | AprillBth. | April 18, 1904. 
100,000 B aG Е 1 1901. 19032. 1903. i— Highest.’ Lowest 
lackheath an reenwich Dist. ectric Ligh Ord... ee es ee ee es ee ee 
: 50,000 ро; 9 3 я t, 5 1 i ey zi là— 1 ха 1 1 ee ee 
100,000 | Р 2, 1st Deb. Stock, Prov. Certe. .. | 100 „ E n u xà | ns n6 n » 
А rompton кошш с Light Вор., . 1 to 90,000 ге 5 (1 — x oe oe 
20,000 Do. do. 1% Cam Pret $ ee 6 ee "оз oe 9i— 104 xd 1 — 103 e ee 
250,000 | Central Electric Supply 4% Guar. Deb. Stock .. РА .. | 100 ax is 5n 106 —109 106 —109 — .. 
60,000 | Charing Cross and Strand Electricity Supply i Gu | 5 |10% 10 W | 8% 7 = " 1— jd ma | .. 
10,000 . do. Cum. Pref, ee 8 m ee ee 5 5} ыы 
40,000 Ро. до, “ oa Undertaking ” Б Com Pref. ee б [EJ ee oe 4 6 4 5 ee ee 
40,000 Do. do. ee ee ee б ° ee ee 44— b 5 heb Soe 
руте *Ch "A ol дари} Deb. Btock Red. ae ee ee ee 10 4 36 dx 61 a M d u^ е a ее 
3 e ectri t [] ee АС ee ee — x == * 
70 800 | City of Lond M: tri j Peu io mW. . 10 | 53 | 53 | вә | oio 40 — 10 s е 
ty 0 on ecuric , y 1— 1 , es ee 1 s ы et 
Do. 6 Cum f., 1 to 40,000 ee ee 10 ee oe ee 18 — 14 18 — 14 bd 
400, Do. b Deb. Stock, Scrip. (iss. at 115) all paid es ee eo ee ee ee 121 —196 121 —196 . о 
800, Do. 44 2nd Deb. Btock, Prov. Certe., all paid ee es 100 ee ee • 101 —104 101 —104 oe ee 
40,000 .| County of London & Brush Prov. Electric Lighting, On Ord. 1—40,000.. | 10 4% | 4% | 4% 7— 8xd| 1— 8 bs Hs 
20,000 Do. do. do. », 40 001—60,000. e 10 ee ee ee 11 == 19 11 — 19 ane ы 
400,000: Do. do. Deb. 8 ec ee ee ee ee ee ee 106 —109 106 —109 107 106; 
250,000 Do. do. 2nd Deb. Sto, .. oe ee .. | Stock ss 9 99 —102 99 —102 1 a A 
60,000 | Edmundson’s ыш? з Corporation, Ord. Shares $9. TER. ав 5 1% 17% ' im d 5 А 6 biz 
80,000 Dn : Com . Pref. te ee ee ee ee b xd 0 N * 
12 000 and Rnighishriage Ju ⁵¶²w a) oe ee к. 
9 "is С ee eo e өө 70 = — ee se 
90,000 do. 4 96 Debenture Stock .. | Stock | .. e. M 101 —104 xd| 108 —106 1 s 
110,000 | London Electric Ва 55 Corporation, Limited, Ord. .. we <a 8 T ais ua 1— 1 1— 14 1 .. 
49,840 Do ° do. % Pref. b ° о ce ee 44— b 4à— b 4 oe 
960,000! do. do. 4 % 1st Mort, Deb. Sock Red Stock se “> vis 96 — 98 94 — 97 : — 
100,000 Motropoliian Eleotris Supply, 1 to 100,000 . . ..| 10 | ex | 1% | s% 18 — 19 xd 18 — 19 їнї leg 
71,106 do. % Cum. Pret. n, 106, £3 paid ee 6 ee еә ee 5a d bà— Б 1 63 
290,000: Do. Ps lst Mort. Deb. Stock 8а - © es - г. 109 —118 109 —118 Ht ee 
290,000: Do. Mort. Deb. Stock Red ee ее Stock ee ee . 95 — 98 96 — 98 ee 
10,969 Notting Иш Electric Lightin wi be 10 6 96 6 96 6% 18 — 14 18 — 14 ae 
4080 | з span ix LR Mort Debs .. з. ..| 10 c nas acr 99—103 ха) 99 —108 " ih 
ames’ an t, Ord „> 6 — 4 — ee 
20,000 Do. . Pret. 90,081 to хо 40,080 5 ee oe oe 8 — 9 9 т" 9 os ee 
160,0001 Do. do. Stock Red ee 100 ee oe ee 97 —100 97 —100 ee oe 
12,000 | Smithfield Markets Electric Ц Ота. ze Mos 6 Ps 9995 | 4% B— 33 8 — Bà Ban 
68.630 8o Р ИАР со, взр Ord 4 % Deb. Stock ee te o ee 13% 8 36 8 — 8 y omis `8. е 
п Lon lectri 1 ее ee ee ee ео ee | — ET 1n se 
80,000 Urban онно Buppiy, Grd ads ví es е5 "P ee б ix m i 6 xd 48— P M ee 
110000 | Westminster Electri Supay, Ord „„ бе 5 9 19' % 184% of aah) у. 123 | 13 
9 ° ee ee ee ee ee 5 = 
98,141 Do. do. 5 96 Cum. Pret. ee ee ee ee 6 6 — p | f — + es 


* Subject to Founders Shares, { Uniess otherwise sta stated ái All shares are tully paid. 


MARKET QUOTATIONS. Wednesday. April 13th. 


Latest Week's Latest Week's 
mt OHBMICALS, &o. Price, Inc. or Deo, METALS, &o. (continued). PEN Inc. or Deo. 
"4 , моне we ee per cwi. б/- ae g Copper Sheet oe se .. рег ton oe 
a „ Nitric.. Pr ec ee per owt, 22J- m "| н - EP ee рег ton £72 oe 
а „ Orxalic.. ә 6 ee рег owt. 89/- "S 6 » (Electrolytic) Bars . рег ton £01. T 
а „ Bulphurio .. .. . per ct. 5/6 ec в n " .. рег ton £80 oe 
a дшш БЫ es рег сті. 42J- - 6 y " .. рег ton #14 oe 
а Ammonia, uriate (crystal) per ton £88 10 a 87-3 1 Н.С. Wire per lb. 8d. m 
а oe »9 oe ae ee per ton 280 ee f Ebonite Rod es oe ee per lb. 8/8 өө 
=. der.. ee oe per ton £4 10 ee [T] Sheet oe oe ee per lb. a ee 
а eof Carbon .. per ton #15 sè a German Silver Wire „, per lb. 16 ee 
а Borax.. ёза М oe» eo рег ton £18 es А Gutta-percha fine we e+ per lb. 8}- os 
а Bensole (90%) .. os. ee per gal q- T h India-rubber, Para fine .. .. per lb. 4/7 to 4/8 dec. 
а „ (50/0 .. ө .. per gal. . 5/8 $ Iron, Charcoal Sheets per ton £18 i. 
a poper Sulphate .. oe per ton 221 10 80/- dec („ Pig (Cleveland warrants) per ton 44/8 1d. dec. 
а Nitrate - ө .. perton 224 4 $ ,, Forgings, according to sine per ton From £ ae 
а „ White Sugar dé . рег юп £81 5% $ , Scrap, heavy xt per ton 41/6 to 50/- "T 
a ith 3 ix és es per «а ai os $ ,, Wire, galvanised No.8 .. per ton £91 — 
a y pirit . Z: per gal. He : : 
" Naphtha, Bolvent (00% a 160 С). per gal. 5/6 En я Lead, English Ingot "I .. per ton £12 10 dec. 
а Potes Bichromate; in casks .. рег Ib. 8d. 5 „  Bhee$í ..  .. perton £18 Tm 
а „ Caustic (75/809%).. .. per юп #94 25 A Manganin Wire No. 28. per ld. 8/- ee 
a 9 ulphate ee oe per ton £85 es g Me roury ee per bot. £8 5 е. 
а Shells . . per ct. 218J- 10/- ine. 4 Mica (in original cases) small . per Ib. 6а, to 1/9 үз 
а Sulphate of Magnesia .. per ton £A 1 V " » » medium per lb. 2/6 to 4/- .. 
а Bulphur, Sublimed Flowers .. per ton £6 10 2s i " 3 e .. per lb. 4/6 to G. R is 
a ы PR per ton 65 10 as p Phosphor Bronze, plain castings per lb. 1/- to 1/23 5% 
а Lum ee per ton #5 Фә p s». rolled bars & rods per lb. 1/- to 1/8 es 
a Soda. Сш iwhiie юч)  .. per ton £10 15 э P " „ Gtrip&sheet per Id. From 1/1 са 
а ee ee per ton £8 ee 0 Platinum ee ee per os. £4 ee 
U ee per ° ее um e ЯС per iD. e өө 
а 8 ‘casks. . ib, а Bilicium Bronze Wire Ib 9d. to 11d 
Steel, Magnet, acc'd'g to desc' p n per 58 ee 
METALS, ёв. $ ?9 97 dars ee ee £16 to £40 ее 
b Aluminium in ton lots oe per ton 2180 ee 9 Tin, Block оо ee 2° ee рег ton £128 10 dec. 
[T] W in ton lota ee per ton £168 ee : 97 Foil ee . per 1d. 1/6 ° ө 
b $ Sheet, in ton lots .. per ton £166 vs Wire, Nos. 1 to 16 z .. per ld. 177 T 
v Bebblit's metal шош per ton #48 to £190 i» р White Anti-friction Metals— 
e Brass (rolled me 9" to 19") basis per lb. ON бе " White Ant" brand per ton £19 to £62 és 
e n ube (brazed) ss ee per] 81d. D. j Yarns, 2/10s Grey Cotton, on sp'ls per lb. 8d. T 
€ a ; (solid drawn). . ee per lb. Tid. ee j T 6 lea. Flax. es per Ib. . eo 
€ n fre, basis. . ee ee per lb. d. і 4, Sply10 ]bs. Russian .. рег lb, 4404. ee 
с Copper Tubes (brazed) .. per lb. . s f ^» 10 lbs. Russian, single .. per lb. . T 
» (solid drawn) ee per lb. 93d, j 180 Ibe. Jute rove per ton £11 - 
; Copper Bars (bent selected per ton 2 р k Zinc, Bh't (Vieille Montagne bnd.) per ton £9A 15 $ 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 
Smith & Co.; / India-Rabber G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Dus k Е Morris Ashby, 1 Ltd. ; : m W. T. Glover & Oo., Ltd.; P. Ormiston & Sons; o Johnson, Matthey ‹ & Оо, Ltd.; p The Phosphor Bronse Co., Lid. 


——— ————— —— — — 2—]— — ·[ Iu M Ml 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
А Week Receipts for | No. Miles j Week Receipts for | No. Miles 
Locality. ending the week. | wks. Total to date. open, Locality. ening? the week. wks. Total to date. open. 
£ £* £ £* * : £ £* £ 
Aberdeen .. Арг. 9 1,206 | +272 | 45 64,079 | +10,907 10| — 8 Dover ла Арг. 9 946 | — — 122 8 — 
Birmingham à » 9| 6.53 |41120 | 16 Ti,389 | + 4,256 — 2 Dublin oe » 8 | 4936 | +876 61. 185 + 852 47 |+ 4 
Bournemouth we „ 6 1,565 | 4715 | 52 52,445 — 1 — |= | East Ham » 9 833 | +110 | — 1,105 + 72 6 ＋ 2 
Blackburn .. „ 81 1,122 | + 64| 2 2,130 + 65611 — 8 Glasgow А „ 9 14.015 | +777 45 | 610,648 | £56,826 69 | 6 
Blackpool „ 7 1415 71069 1 — —Q — 8 |Halitax (2 weeks) . » 6j 3,603 | 4731 | 2 1,614 899, 33 4722 
„  —Fletw'd| , 9 631 | + 49 | 15 8404 | + 84 73 | — |E | Huddersfield „ 9| 1,546 | +860 | 59 | 65,545 | + 8,914; 98 | — 
» TP MIB s. 601 — 23 8,596 | + 8.307| 7$ | — |А! Hull Я „ 9 2213 | +211] 1 2.956 — 1 ч +14 
Bolton A .. | Mar. 27 | 1,618 | — 68 52 98,216 | + 8,798 25 | — | ә | Ilkeston » 6 157 —|— — = — 
Bradford  .. M „ Sl} 1,938 | +141 | 52 | 194,910 | 4 25,267 17. | — g Ipswich » 9 | 534 — |— 726 — 9 — 
Brighton Apr. 10 90 — — 1,462 — 7 — iz | Isle of Thanet „ 45 ns + 19 | 14 8,749 | — 985 103 — 
Bristol » В| 6,782 |41010 | — — — 98 | — | & Leeds. - "IE | 6,155 | 4827 | — 14,612; + 2,139 | 41 | — 
(Devonport ` з. 1 520 | + 88 | 18 5,933 |+ 864 6 |— | & Liverpool . „ 3: 90933 | +248 | 14 | 133,171 | + 3,223; 108 | — 
c Dudley — Sto'rb' ge » 11 79] | + 11 | 13 9,549 | + 4061 — c London C. C. „ | 11,770 14-2726 | — 15,361 | + 2,662 | 894 — 
© Gateshead : ve 1 910 | + 54 | 13 11,211; + 654| 1 t3 8 Manchester » 9 } 22,127 | + 61 1 — — 1113 — 
cg Gr'n'k Pt. Glsgw » 1 478 | — 18 , 13 6.021 + 597 71 — | | Newcastle „ 9 | 8,791 |+ 451| — — — 17 | — 
g Hartlepool : » | 275 | + 18 | 13 8,198 | + 352 67142 8 Portsmouth... „ 9 2.4068 | 4616 | — 8,169 | + 144 | — 
& Oldhanm—Ashton | s. 595 + 57 13 6450 — 3817| 8 — o Salford dcs н 4| 497 [41235 | — 2,759 T 59 30 | — 
g Potteries .. s н 1| 1,708 | 4185 138 21,204 | + 1,558 | 282 | — 15 Shemeld RN „ 10 4.887 | +410 | 23 10,693 — 487 324 (+49 
© Southport.. 4s w 1l 301 + 49 13 3.1111 274 5 == ; Southampton e „„ 7 1.074 | £166 | — — — 25, — 
& South Staffs. » 1 748 | — 57 | 18 9,7385 + 275 212 | —3 |. Southend-on-Sea .. Mar. РО 211 | — 3, 63 15,048 | + 2,247) 6 | — 
Swansea жул 1 518 + 72 | 18 5,950 | = 218 5 — 18! Sunderland .. — .., Apr. 10 1,249 | + 25 2 1,771|— 248 90 +8 
ү ы Wolverhampton. ud B49 | — 22 | 18 4.308 — 198 107 |+8 A, Tyneside S sw we. б 422 | 4160 | 14 4,027 | + 745| 89 i 48 
Yorks. Wool Dist. » 1 557 | +351 | 18 6,5092 | + 2,5211 6 | — |B| West Ham. ej n»n | to — 6 2,113 — 465, — 
(Miscellaneous. » 1| 2,773 — [13 24,762 — — |— |§| Wolverhampton „ 6 705 202 | — — — ro — 
Burnley » 9 971 | — 57 | — — —  |015|424|. | Cen. London Rly...| , 9! 6,673 | —160| 15 101.795 + 319 6 | = 
. Burton-on-Trent .. » 10 363 — | 36 12,100 — Ы | — City & B. Lon. Rly. „ 10 2,22 | +109 | 15 46.2410 — tll — 
Cardiff Mar. 26 1,415 | 4127 | — 100,453] 723.428 1 = Dublin Lucan Rly.| „ 10 144 + 18| 16 1,403 + 108 62 | — 
Cam & Distriot Apr. 7 718 | +231 | 14 71,293 | + 1,367 | &68 | = D pool Overh'd Rly.| „ 10| 1,776 | + 91 | 16 28,113 + 49 67 — 
Cork "n "I 462 |— 17! 14 5471 (/— 147) 9 |— Mersey Railway „ 91.651 | +549 | 14 20.05 4 5,174 || 44 | — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LOCALISATION OF FAULTS ON LOW-TENSION 
NETWORKS. 


Ву W. E. Groves, Associate Member. 
(aper read at Birmingham, March 16th, 1904.) 


(Continued from page 605.) 


Tus writer bas found the induction method of fault localisation very 
satisfactory. It is more definite in its indications at one time than 
another, aud nearness of other mains or pipes running parallel is an 
embarrassment. At the same time, the exact positiou of a fault bas 
been indicated on а cable surrounded by а large number of live 
cables, and where a satisfactory result was to be least anticipated. 
An explanation of this and occasional converse cases would be of 
the greatest interest. Complete failure with singla conductor cables 
is, in the writer's experience, almost unknown. І 

It is well, when a faulty line is localised, to thoroughly inspect the 
surface and open up any suspicious points where there have been 
recent excavations for any work in connection with the laying of 
other mains, pipes, or for executing road repairs or alterations. 
Much time and labour may be often saved in this way. | 

If thé coil indicates a certain point, it should be ascertained 
whether а service or T joint is taken off at such point, and if there 
is the coil will, of course, be taken along the branch line. 

If the telephone beat “tapers off," the fault is to be looked for 
where the " taper" commences. 

It is of the greatest importance that particular care be taken to 
note any deviations in the cables when the coil is being taken over 
the route. Dips іп the main at road-crossings, &c., are to be care- 
fully taken account of. 

It is, of course, desirable to have the coil as light as possible; con- 
sequently the beat will be no louder than is necessary. 

As the distance from the cable under test affects the beat of the 
receiver, a deviation (which should certainly be found on the 
mains plans) has naturally the same effect on the telephone if the 
2 does not follow it as а true indication when the coil is over the 

t. х ’ 

The loudest beat is not always the best. It is often accentuated 
by induction in parallel conducting media. It is sometimes neces- 
sary to earth artificially all mains and armourings running parallel 
to get satisfactory indications. There is no rule, and it is always 
well to try the test withont earthing precautions in the first 
instance. It is as likely to succeed as not, and, if successful, time 
and labour are saved. | " 

The localisation of faults by the exploring coil when armoured or 
lead-covered cables are employed is generally more troublesome 
than with single-core cables without metallic sheathing, by reason of 
the misleading effects of induction before referred to. 

If a fault is partially localised on either outer, but cannot Le 
eliminated before dark, the main may be cross-coupled in the 
nearest junction box, making the faulty cable neutral. This should 
preferably be done through a fuse, in order that the recording 
ammeter and earth resistance may not be cut out in the event of a 
bad fault turning up on either outer. i 

There is risk of breaking lamps on the crossed circuit, but it is 
better to take this risk for a few hours tban put many consumers in 
darkness. The meters of some consumers will also be temporarily 
reversed, but extinction is always the greatest evil, and the reputa- 
tion of the supply business is of more value than the uníts un- 
recorded or cancelled by the meters. 

Exception may be taken to the rather free manipulation of the 


earthing switcb. Although it should be left alone as far as possible, 


and always controlled by a spring to prevent its being inadver- 
tently left open, it should never be allowed to interfere with the 
ready detection and elimination of faults. It is also essential for 


the continuity of supply that the earth connection should be made . 


through а resistance, as mentioned above, for reasons too obvious 
to need repetition. Р 

The frequent checking of the soundness ої ће neutral is the key 
to the proper maintenance of insulation. Neutral faulte, not being 
self-apparent, accumulate if means are not taken to detect them 
until the recording ammeter and resistance are effectually shunted. 
This would create а fools' paradise," to be followed sooner or later 
by a “ годе awakening.” 

The various localisation tests, such as are fully described in 
Raphael’s “ Localisation: of Faults,” have not been touched on—it 
would be difficult to elaborate onthem. They are excellent in their 
way, but there are practical difficulties in the use of sensitive in- 
struments on supply mains, and the writer prefers to localise leakage 
faults by means of the exploring coil, and thinks it will generally 
be found the most expeditious method, except sometimes when 
armoured or lead-covered cables are under test. In the event of a 
“short” which has not grounded,“ some text-book method of 
localisation must be employed. | 

In concluding this account of rough and ready, but practical, 
methods of fault detection and removal, the writer ventures to hope 
the subject may be considered of sufficient importance and general 
interest to provide material for an interesting discussion, to which 
he looks for much information and instruction. 


APPENDIX I. 


Fig. 7 shows a network box fitted with three types of blocks, as 
mentioned above, for (1) connecting solid, (2) fusing, or (3) isolating 
distributors or branches. In the illustration the distributor; 
coming from feeder 1 are shown connected solid by means of the 


block B. The distributor from feeder 2 is connected by a fuse 
block a, and that from feeder 3 is isolated by the block c. The 
last-named block is inserted to hold the cables rigid to the bar, and 
thus prevent any sinking and displacement of the centres should 
the cables be left disconnected for а long period. | 

The fuse block 4 is shown with the body constructed of 
vulcanised fibre. This is a convenient material, but if heavy 
currents are passing normally, an entirely non-inflammable material 
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would be preferably employed. A copper fuse is inserted in the 
V-shaped fuse-way from the top, tbe ends of the wire being 
soldered into the ears at к. It is to be noted that the fuse-way is 
open at the top only in order that, if a fuse should blow, the metal 
and gases may be projected upwards, away from the fittings. 

Tapped holes are provided at рр, іп which thumb-screws are 
inserted as а means of connecting ammeter, or switch, when 
testing, the block being removed. This is obviously useful in many 
ways. 

As all the fittings are rigidly held together, although some of the 


- lines may be electrically isolated, the bars may be supported entirely 


by the cables, thus greatly improving the insulation. 

The joint box shown in fig. 7 is of a type supplied by Callender's 
Cable and Construction Co., Ltd., slightly modified to take the inter- 
changeable blocks. Ё 

APPENDIX II. 


The interrupter and coil for fault localisation is indicated diagram- 
matically in fig. 8. The interrupter consists of a double carbon and 
mercury break, the carbon holders being operated directly by the 
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motor spindle by means of an eccentric pin and guide. The motor is 
run at about 150 revolutions per minute, ana tu. current (usually about 
10 amperes) tnrough the break regulated by the adjustable resistance. 
The apparatus is packed in a box in such а way as to make it con- 
veniently ble. | 

The coil is composed of a mile of No. 18 cotton-covered wire 
wound on а former, through which are placed charcoal iron plates to 
form a laminated core. The body of the apparatus is supported by 
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two longitudinal beams fitting in grooves in the side of the core, 
and forming the carriage frame. The wheels have solid rubber 
tires, and are set wideapart to admit of easy turning. The somewhat 
cumbersome construction is necessitated by the coil requiring to be 
as near the road surface as possible. The width of the wheel 
centres also enables the coil to be run over and along a trench. 


ог 9g © 


Еа. 9.—ПллёвАм OF CONNEOTIONS. 


This is a great convenience if the fault-indication should be 
indefinite, and it is necessary to open ground in several places. 

The coil is a modification of one made and used by Callender's 
Cable and Construction Co., Ltd., for the purpose of fault localisa- 
tion. 


APPENDIX III. | 
An arrangement suggested for reading the combined insulation 


resistance directly is shown diagrammatically in fig. 9. It consists 


of an ammeter and voltmeter contained in опе case. The needles 
move in two parallel planes and overlap. Between the ampere 
and volt scales an ohm scale is marked. The scale is plotted for 


m — , the point of intersection of the needles overlying the 


required reading of ғ. As v, and c cannot co-exist, а special attach- 
ment is made to theswitch в в, which enables the ampere needle to 
be locked, while the volt needle deflecta. 

An insulating wedge is fixed to the blade 
of the switch which separates spring con- 
tacta when the switch is closed, but when 
it is slightly pulled forward, and before 
the “earth circuit" is broken, permits the 
contacts to come together, thus complet- 
ing the circuit of a locking et, which 
retains the deflection c after the switch is 
fully opened and the voltmeter has swung 
to Vz. 

The voltmeter and ammeter are entirely 
independent, and may be used for other 
tests if required. The voltmeter is provided 
with a three-way switch, normally held on 
the neutral stud by a spring. 

The instrument (fig. 10) has been supplied 
by Messrs. Elliott Bros. The reading of ғ 
by Russell’s test with an ordinary volt- 
meter and ammeter is very simple, but with 
the automatic arrangement embodied in the 
combined instrument a “ switchboard atten- 
dant" at any station or sub-station can read 
r instantly (say twice daily) and report to 
the mains superintendent if the insulation 
is below the standard. Asa voltmeter and 
ammeter are required in any case, it only 
means the combination of the two in one 
case with the addition of ап ohm scale, so 
that it would seem that such an instrument 
might be usefully employed on a test panel. 

A two-way switch is shown in the diagram, but the ammeter 
portion of the instrument might be coupled across the switch вв 
(provided with an additional contact), so that the test would be 
made by opening this switch only. 

The range of the ohm scale of the particular instrument 
illustrated in fig. 10 is small, and consequently is only suitable for 
use on systems where 40 ohms is well above the limits imposed by 
the Board of Trade regulations. 

Fig. 11 indicates the operation of the ohmmeter under the various 
conditions shown on the left of the diagram. Two faults of 120 
ohms and 40 ohms respectively are shown. The former is coupled 
in each case to the negative, and may be regarded as representing 
the normal insulation resistance of the network; the latter is 
switched on either pole. The two-ohm resistance in series with 
the ammeter circuit is в. The positions of the resultant lines 
AB, CD, ЕР, in the diagram (which is drawn in the manner 


suggested by Mr. A. M. Taylor, Journal xxxii, p. 873) represente 
the conditions obtaining when the 40-ohm “fault” is switched on 
each pole in turn, the 2-ohm switch being open. The joint 
insulation resistance, F, is of course the same in each case, t.e., 


30 ohms, and as this value mae is cot a, the angle a must be 


constant, and the lines A B, O D, E F parallel, which is seen to be the 
case. It may also be noted that these lines are equi-distant. The 
line d н shows the effect of closing the 2-ohm switch. On the 
right are shown the positions assumed by the ohmmeter needles, 


Fic, 10.—Nxw OnMMETER. 


which intersect at the 30-ohm line, the volts and amperes corre- 
sponding to v, and c in each case. Obviously, the instrument may 
be used as a wattmeter by providing a scale, representing the pro- 
duct of the ampere and volt readings. 

In the discussion Mr. A. M. TAYLOR spoke of the paper as a very 
interesting and helpful contribution. Dealing with one part of the 
subject, Mr. Groves said: 16 is also essential for the continuity of 


Fia. 11. 


supply that the earth connection should be made through a resist- 
ance . . . for reasons too obvious to need repetition." About a 
year ago he (Mr. Taylor) said he thought it should be so, and the 
editor of the Electrician said it distinctly should not be so, and he 
wrote an article to that effect. When he wrote a reply the editor 
appended a footnote, practically saying he (Mr. Taylor) knew 
nothing about it. Во he was not so sure that it was perfectly 
obvious а Board of Trade connection to the earth should be made 
through a resistance. The question was whether the Board of Trade 
connection should be made dead to the earth through a fuse or 
through а resistance of such а value as to limit the current it would 
carry to possibly 100 amperes, if it bad the whole potential, say 240 
volts, of one side of а three-wire system acting on it. Mr. Taylor 
proceeded to give a diagram explanatory of Mr. Groves's test, which 
he described as very ingenious and a happy combination, and 
exhibited diagrams included in his paper on “Network Tests and 
Station Earthing " contributed last session, showing the relation 
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between the positive, middle and negative currents, and their 
effect on the potential with regard to earth. | 

Dr. SUMPNER said that, so far as he knew, it was the first time an 
instrument had been devised embodying the principle of overlap- 

ing pointers, and he thought the idea was capable of extension. 
is instrument, combined with the test which Mr. Russell had 
pointed out, would be of great service. He wished to make a 
remark about Mr. Russell’s test, which was, he thought, about two 
years old. Although he did not wish to undervalue what Mr. 
Russell had pointed ont, he would like to say that it depended 
upon a principle which was considerably over twenty years old. It 
was this:—Bupposing any two points of а system of mains or of 
wires were at different potentials from any cause whatever (he was 
speaking of direct currents) so that their potential difference was vs, 
you could treat those points exactly as if they were the terminale 
of a battery whose P.D. was va, and supposing you connected them 
by means of а wire, and measured the current in that wire, you 
could by the ordinary fall of potential method determine the 
resistance between those two points. Let them imagine it really 
was a battery. Everybody knew that if you measured its potential 
difference vs, and then measured its new potential уз! when you 
connected the terminals of the wire; dividing the fall of potential 
by the current, you got the resistance of the battery. Or if instead 
of measuring the current you measured the external resistance, you 
had, of course, a perfectly well-known formula; the resistance F 
— ул 
was equal to ao or — external resistance. This was the out- 
come of the theory ; suppusing there was no drop of potential when 
you connected the terminals with the resistance в, then it meant 
that the internal resistance was nothing, and that was what hap- 
pened ina system of mains tbat were maintained at a constant 
. difference of potential. You assumed in your working-out of any 
formula that the dynamos kept the potential at 220 volts. That 
meant that for all purposes so far as resistance was concerned— 
not so far as current or potential was concerned—you could regard 
the positive main and the neutral main as being connected by а 
wire having no resistance. Не thought the paper was a very 
valuable one. 

Mr. Groves, in reply, said that it seemed to him right to employ 
in the neutral earth circuit a low resistance which was sufficient to 
prevent serious damage to the mains or interruption of supply by 
any accident. If they put a fuse ір, it was worse than nothing, 
because they might think they had an earth connection when they 
had not. It was a much more satisfactory thing to feel that the 
leakage was controlled. Of course if they used a resistance they 
must not be content to think that that resistance prevented a fault 
doing any serious harm, and that, therefore, a fault did not matter. 
It seemed to him it was asking rather too much of a mains engineer 
to require the neutral to be put dead to earth withont a fuse or 
resistance, and of the two the resistance was preferable. The effect 
of a low resistance was to slightly lower the potential of the sound 
main with regard to earth from what it would be should the fuse 
blow, which wasa point distinctly in favour of the resistance as 
opposed to a fuse. When the leakage to earth was small the 
resistance had obviously little effect in displacing the potential of 
the neutral. 

A vote of thanks was passed to Mr. Groves on the motion of Dr. 
Sumpner, seconded by Mr. Taylor. 

The following are abstracts of communications received after 
the meeting, which will be read at the meeting of the Section on 
April 20th, 1904. 

Mr. F. CHABLES RAPHAEL: The subject was an important one, 
and was too frequently neglected by station engineers. It a man 
had not made up his mind previously what system he would employ 
to locate a fault that might develop, he was not in a particularly 
good position to act promptly and with decision when the break- 
down did occur. Moreover, if proper daily tests were made, the 
breakdown need never take place, as the fault might be discovered 
and localised before it had become bad enough to blow any fuses. 
With regard to the first part of Mr. Groves's interesting paper, he 
would only ask him whether he had actually fixed up а test panel 
such as he described, and whether it answered in practíce. 
Mr. Groves recommended daily tests by one of the earthed ammeter 
methods, and in this recommendation he cordially supported him. 
With the latter part of the paper, on the other hand, he was bound 
to disagree. Mr. Raphael referred in detail to his fault-localising 
bridge, maintaining that this apparatus was less elaborate than that 
required for the induction method of fault localisation. As to 

cal difficulties, he had carried out scores of localisation 
tests by the loop method, and had never known one to fail. 
Tarning to the induction methods, Mr. Groves would find full 
descriptions of these in tbe book to which he had alluded, and а 
review of the circumstances in which the methods were and were 
not reliable. The chief difficulty in carrying out this induction 
test with satisfactory results was that, in the case of lead-covered or 
armoured cables, the hum cr beat in the telephone did not cease at 
the fault, but gradually diminished. The reason for this was that 
the current escaping at the fault did not flow straight back to the 
station along the sheathing ; if it did, there would be no sound in 
the telephone at all, for the inductive actions of the two currents 
would neutralise one another. Some flowed straight back, but some 
continued along the sheathing after the fault was passed, and 
leaked back to earth through the ground or along any other pipes 
or mains. 

Mr. Gro. BABNABD :-—As to the final location of faults by the in- 
duction method (о), he had had experience of this way of finding 
faults for the last 15 years, and for single cables of short lengths he 
had been suocessful, but for cables & mile or two long he did not 
consider this method quite satisfactory, owing to the condenser 
effect due to capacity, &c., it being possible to get & vibration in а 


telephone with a cable testing many megohms to earth. He much 
preferred the drop of potential way of locating them. It was easy 
enough to localíse faults with the telephone when they had to deal 
with cables not having any metallic sheathing or with iron troughs 
with tile cover, but if they were lead sheathed or armoured, or if 
the iron troughing had а metal cover, or the cable was drawn 
into an iron pipe, this method then had its drawbacks, it being 
very difficult to locate faults with any amount of certainty. He 
had tried another method with a certain amount of success 
by having the current broken through а contact breaker at 
both ends of the faulty cable; one had to be a slow break and the 
other а quick one, во as to give a different note in the telephone, 
and when they got the two notes at their loudest pitch, that was the 
position of the fault, as they did away with the tapering effect of 
the vibration in the telephone ; this was the best way that he knew 
of when metallic sheathing conductors were used, but for long lines 
and any system of mains, he preferred the loop test by drop of 
potential method, as he had got better results from it. 

Mr. A. P. TRoTTER:—Possibly because the generating plant 
might be considered outeide the scope of the paper, no allusion had 
been made to the advantage of using a separate machine for supply- 

а faulty network which had been disconnected from the rest by 
the linking fuses. The use of such a machine presented two advan- 
tages. It took the leak off the bus-bars, and it allowed a higher 
resistance to be put between the middle, or neutral, and earth. This 
resistance could be adjusted to suit the size of the network, and 
need be no smaller than would hold down the sound main of the 
disconnected district to 250 volts from earth. Не did not like to 
criticise the joint box shown in Appendix L, as he had no prac- 
tical experience with it; but from such experience as he 
had gained by the investigation of explosions іп street 
boxes, the clearances seemed to be rather small. He 
would like to see three separate boxes used instead of one— 
one containing a, B and р, anothes the neutral connections, and 
another containing с and the maios connected therewith. Short- 
circuits in street boxes were too common, and explosions in such 
boxes occurred with & frequency which was not creditable to 


. English engineering. A small explosion unlikely to have caused 


any iujury to the public often broke or lifted the lid, and let it drop 
into the box, causing a serious short-circuit. The use of separate 
boxes avoided thie. He hesitated to criticise the fuse block without 
seeing it, but he did not hesitate to object to the use of vulcanised 
fibre for any such purpose as this. He understood that a simple 
tin fuse shunted by a much smaller Mordey fuse broke large 
currents very quietly in street boxes. It was not uncommon for the 
blowing of fuses to be reported by the police to the Board of Trade 
as “explosions.” | 

In reply (communicated) by Mr. W. E. GBovrs:—The panel 
illustrated was a simplified form of one he had used for some con- 
siderable time. Mr. Rapbael had misinterpreted his remarks as to 
some of the localisation tests described in bis book. He did not 
say they were too elaborate, but that it would be difficult to 
elaborate on them, + e., improve on them, as tests with sensitive 
instruments. Considerable experience had led bim to prefer the 
induction method, whlch had proved almost infallible on mains 
without armourihg or lead covering. His remarks might be taken 
to imply that the induction methods were not referred to in Mr. 
Raphael's book. This also he did not intend. Mr. Raphael's book 
was & most useful one, and should be in the hands of all mains 
engineers. | 

Mr. Barnard’s remarks were of value as representing the results of 
long experience. As to the double-bresk method, he thought, if 
serious trouble arose in using the simple induction method, а loop 
test was to be preferred. Mr. Barnard's remarks corroborated what 
was a generally admitted fact, that the induction test could not be 
universally employed. Where armoured or lead-covered cables 
were laid, localisation tests must be adopted. 

Mr. Trotter mentioned the advantage of using a separate 
generator to feed a faulty network. It would certainly be an 
advantage if the temporary strain put on the sound cable by a fault 
on the opposite pole conld be limited to a small area. The inter- 
changeable blocks in the network boxes were designed to make the 
system of mains more “flexible” without increasing the number of 
the street boxes. Mains engineers would regret that Mr. Trotter's 
wide experience had caused him to form a generally unfavourable 
opinion of their ability to design satisfactory street boxes; but he 
had had eight years' experience with some hundreds of the boxes 
shown in fig. 7, and could not recall a short-circuit in them except 
an occasional one, common to boxes of all types, caused by carelest- 
ness of workmen when manipulating the connectione. 

As regarded the use of fibre in the construction of the fuse block, 
it was not proposed to use this material where the fuses would be 
normMiy heated. It was mechanically superior to porcelain as a 
support for the bars, and was unaffected by the sudden blowing ofa 
fuse. He had been unable to find any better material than porce 
lain for heavier fusing blocks; in fact, tbis would meet all require- 
ments if it would stand strain or knocking about. The fibre fuse 
block had been short-circuited across 440 volts without suffering 
any barm. i 


Belfast—Bangor Railway.—It is rumoured that the 
directors of the Belfast —Bangor branch of the County Down Railway 
are contemplating the introduction of electric traction. The line has 
a length of about 12 miles. The secretary of the company, whilst 
stating that the directors do not contemplate “immediate electrifi- 
cation,” admite that they have been watching the progress of elec- 
fication of lines in England with interest, particularly the Liverpool 
and Southport line. | 
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SMALL GAS ENGINES v. ELECTRIC Westgarth & Co.'s works, which are equipped throughout 
MOTORS.’ with three-phase motors, **the cost of renewals and repairs 


over а period of five years has been extremely small, cer- 
tainly not 1 per cent. of the value of the installation.” 

It is also of interest to note the proportion between cost of 
| gas, running and total costs. The difference is, of course, 
In view of the widespread and increasing use of small gas much greater than in the case of an electric motor, on 
engines and of the claims of great economy made for them, account of the greater first cost, depreciation and repairs, 
it is interesting to observe their actual performance under and the cost of oil, water, attendance, &c., to the gas engine. 
ordinary working conditions, which, in the majority of such In estimating the cost of electric driving, it is, of course, 
cases, means either partial or intermittent load. It is assumed that full advantage would be taken of using 
especially in these cases of partial or intermittent load that separate motors for the individual machines where desirable. 
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By Н. E. M. KENSIT, A. M. I. T. E. 
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E в. £ s. d. 4 s. d. 
1. Baker З ..| 5| 375 | 15 733 | 622 54 26,416 66 6 6| 36 | 2:2 291 174 9 4 | 363 
2. Clothing factory... 33 |165 50 10,725 | 9,469 44 36 10 52 12 10 57 6 10| 64 | 1:33 | 1°45 | 144 0:65 
un Mi Lu 50) 50522300 | 27 11 0 16 10 0|1815 o| 59 172 1-96 | 145 20 5 
4. Builders ... oe | 7] 85 54 2,457 | 9°5 19 6 0 8 50, 916 0 61 2:112 | 2:52 | 1:60 32 
5. Wood turner ...| 8| 4 44 2, 288 577 | 126 4 10 611 6| 8 8 6 53 1273/35 |189 46 
6. Joiner 11 55 49 | 3,000 | 447|- 74 | 4 5; 519 0 717 5 54 | 32 | 4:22 | 215 49 
7. Builder ... ..114 7 48 | 4,368 | 610 7 5 10 9 1 0,12 0 10 46 | 3°56 | 472 | 225 52 
8. Mineral water . 3/3 | 60 19989 396 1001] e15|10 1 612 6 6 55 | 245/30 | 170 43 
9 
All the above engines are operated with illuminating gas at Columns F and G are particulars given by the users. Details 
2s. 9d. per 1,000 cb. ft. The consumption assumed at average load ^ Were given for F, which represents works costs.” | 
(column A) per в.н.р -hour is for (1) 32 cb. ft. at three-quarter load, Column H is obtained by adding to column G 5 per cent. interest 
(2) 28 at half load, (3) 22 at full, 30 at half, (4) and (5) 32 at half, and 5 per cent. depreciation per annum on cost of engine. 
(6) апа (7) 30 at balf load. The consumption assumed at no load is Column M.—The estimated cost for electric driving allows for 
from 30 to 50 cb. ft. per hour, according to size. efficiency of motor, 5 per cant. interest, 3 per cent. depreciation, and 
Columns A and B are particulars given by user, and C is the pro- 2 per cent. repairs, with 7 per cent. added to actual p.H.P.-hours 
duct of A and B for comparison with D. for contingencies, except in cases 1 and 2, in which the load is con- 
Column D represents the B.H.P.-hours of useful work calculated tinuous. = 
from the gas consumption. | Columns N and O.—These, and also columu M, are added for 
Column E.—Load factor, given for the purpose of comparison, is comparison only. They can be easily worked out for any given 
komi B.H.P-hours of useful work conditions to show what the zaving should bo. 
Hours run x fullload ' 
large economies can be secured by substituting an electric The writer would wish it to be distinctly understood that 


motor, since the motor scores both on account of its much Ње object is not to show that the saving would be exactly 
greater efficiency at small loads, and of the ease with which that estimated in any particular case, but that for such 
it can be started and stopped when not required. The intermittent loads a large margin in favour of electric 
greatest cause of expense with the gas engine is that it must motors does exist. 
be kept running continuously on intermittent loads, on aa 
account of the time and trouble required to re-start it. THE REPORT OF THE MOSELY EDUCA- 
The accompanying table gives particulars recently obtained TIONAL COMMISSION. 
of the cost of operating a number of small gas engines used | — 
in various trades, The essential particulars were all obtained Іт can be hardly necessary for us to preface our account of 
in detail from the users, and in most cases represent the the Mosely Education Report by any description of the aims 
average of several quarters’ working. It is not claimed that or constitution of the Commission, for we may fairly assume 
the calculated costs per B. H. P.-hour are exact, since they that these matters are well known to our readers, who 
depend upon the assumptions given below the table; but as belong to that portion of the British community which 
these assumptions are, if anything, favourable to the gas realises that education is something more than a pretext for 
engines, it is believed that they do give a close approximation party and sectarian squabbles. The report itself as drawn 
to the actual results under every-day working conditions. up somewhat resembles that previously issued by Mr. Mosely 
With reference to Column D, it may be objected that this аз the result of his Industrial Commission: that is to say, 
is from calculations, and not from actual tests; but given it comprises a list of the Commissioners with their qualifica- 
the size of engine, the hours run, and the amount of gas tions, a general preface by Mr. Mosely recording his own 
consumed, then the cost per B. H. P.-hour of useful work is a impressions, the individual reports of the 26 investigators 
fairly definite quantity. . (which extend to some 400 pages of close type), and a 
Thus, if we take the worst case, No. 7, in which the summary of the contents of those reports drawn up by 
running costs with gas come out to 3°56d. per B. H. P.-hour of Prof. Armstrong. We may suy at once that this last item 
useful work, and endeavour to make this look more favour- is disappointing. We turned to these pages hoping to find 
able for the engine. The example as given is worked out for that Dr. Armstrong had given us a concentrated essence of 
half load at 30 cb. ft. per в,н.р.-һопг. Now, if we assume the conclusions arrived at by his fellow commissioners ; but, 
three-quarter load at 25 cb. ft. for shorter hours, the answer as a matter of fact, he has prepared scarcely more than a 
comes out to 3:31d., and if we assume quarter load at publisher would call a “ table of contents." One or two of 
40 cb. ft. for longer hours, the answer is 3:76d.; and the the separate reports suffer from extreme brevity, but several 
average of the last two figures is 3:58d., or practically the err seriously in the other direction; and some of the more 
same as the first figure. verbose writers deal largely in generalities, as well as com- 
As to the cost of repairs to motors, it is interesting to note mitting what is elsewhere acknowledged to be the British 
from the paper read by Mr. D. Selby Bigge before the Iron educational siu of overlapping. The majority of the 
and Steel Institute in 1902, that at Messrs. Richardsons, reporte, however, are replete with statements of fact and 
——S—s opinion which merit most careful attention; while they 
* See article in our issue of February 26th. have the additional virtue of viewing and criticising the 
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same phenomena from the totally different standpoints of 
‚Ше general teacher, the professor of science, and the 
education “ authority." 

In the present place we are mainly concerned with the 
lessons we may learn from the United States about the 
proper method of arranging the specialised training of the 
student in electrical, mechanical, and chemical engineering ; 
and we, therefore, naturally tend to turn first and to devote 
the bulk of our attention to those reports which are signed 
by our special “ representatives," viz., Messrs. Ayrton and 
Maclean (electricians), Armstrong (chemist), Ripper (engi- 
neer), Bradford and Gaskell (doctors). But since general 
education must precede special training, and since special 
training is simply one means to the end of making men’s 
lives valuable to their fellows, we are bound to study the 
opinions of the non-technical Commissioners first. 

Before doing this, however, we feel bound to protest 
against the results, while thoroughly appreciating the 
motives, of a resolution passed by the Commission on ite 
assemblage in New York. It was agreed that “In the 
reports . . . no reference should be made to politics in 
any shape or form, and also that the thorny question of 
religious controversy in connection with education should be 
absolutely ignored, even to the extent of not putting on 
record the views held on the subject in America.” Now, if 
our reading has not misled us, there is a considerably larger 
number of religious secta in the States even than in this 
unhappy land, and we have no reason to imagine their 
exponents less exclusive. Yet we find American parents 
treating doctrinal differences as on a level with social and 
monetary ones, sending their children to sit cheek by jowl 
with the infidel and the sectary, the pauper and the budding 
millionaire, in the primary and later schools. How this 
comes to pass the Commissioners have not allowed themselves 
to explain; and yet, perhaps, it is of all things the most 
important question for us here. If it arises merely from a 
love of and belief in education, as the omissions in the Mosely 
report would almost persuade us to think, we can, indeed, 
ask no clearer proof of the broader intelligence of the adult 
American, who apparently will not permit his whole country 
to be brought into a state of uproar by a minority of 
zealots for the sake of matters that are non-essential. 

We may now quote the joint report of the Mosely Com- 
missioners, as follows :— 

„The members are deeply impressed by the evidence they 
have gathered in the United States of the absolute belief in 
the value of education both to the community at large and 
to agriculture, commerce, manufactures and the service of 
the State. Although in the past the belief in education has 
been the effect rather than the canse of American prosperity, 
during the last quarter of a century education has had a 
powerful and far-reaching inflnence, and it cannot be 
doubted that in the future it will become more and more the 
cause of industrial and commercial progress and of national 


well-being. They are satisfied that in years to come, in 


competing with American commerce, we shall be called upon 
to face trained men, gifted with both enterprise and know- 
ledge. They desire to impress on the British public the 
absolute need of immediate preparation on our part to meet 
such competition. They have also been impressed with the 
spirit which animates both teachers and pupils, and by the 
manner in which the two classes co-operate in the schools 
and colleges. Willingness, if not an overwhelming desire, 
to learn seems to characterise the scholars; and teachers 
seem to be possessed of but one wish—that of helping their 
pupilsin every possible way. The absence of class prejudice 
and of any ‘religious difficulty’ serves most materially to 
facilitate the work of the schools. The closest connection 
is being established between theory and practice, the practical 
bent of the men of letters and science, and the breadth of 
their outlook, being very remarkable. The services of 
experts in various branches of knowledge are therefore held 
in high esteem, and are in constant demand. The important 
part which manual training is beginning to assume in the 
schools struck them very forcibly. Such work appears to be 
in many ways of high value as an educational discipline, 
especially in developing handiness and alertness, and in 
familiarising the scholars with constructive processes. They 
have been much impressed with the liberality displayed, not 
only by the public, but also by private donors, on behalf of 
education, as evidenced by the wealth of provision in the 


form of buildings and equipment which is everywhere made. 
On the other hand, they observe that the remuneration of 
teachers is by no means always placed on a satisfactory 
basis, and they have been led to view somewhat with alarm 
the growing preponderance of women teachers. Lastly, 


they would draw attention to the extent to which the work 


of education is organised, and its various grades co-ordinated, 
whereby harmonious working is secured, and overlapping 
avoided. The need of effecting such. organisation in this 
country, which was before apparent, now seems to them 
imperative, in view of the experience they have gained in 
the United States." 

From this report, Prof. Ayrton dissents so far as the pre- 
ponderance of women teachers is regretted, while Mr. Blair 
(Agriculture and Tecbnical Instruction Department, Ireland) 
regards the subject as an open question. The reason for this 
preponderance of women seems to be partly one of money, 
for it is said that the salaries offered to teachers are sufficient 
to attract the best class of women, but only third-rate men; 
partly it may depend on politics, for the teacher's tenure of 
office often seems to be at the mercy of the local party wire- 
pullers, The objections to women are that they tend to 


produce an effeminate youth, one who “ із not brought up to 


punch another boy’s head or to stand having his own punched 
in а healthy and proper manner,” as Prof. Armstrong 
characteristically puts it. Moreover, being admittedly 
deficient in originality as a sex, women teachers do not 
stimulate that bent of miud which in after years should make 
for research. Having mentioned the word “ вех,” we may 
note here that several of the commissioners deal with 
“ co-education," i.e., the simultaneous teaching of boys and 
girls which is very common in the Western States. The 
opinions expressed as to the merits of the system differ; 
perhaps the general verdict is that it has moral advantages 
and intellectual defects, the former being a trifle the greater. 

The keen appreciation of the value of education 
by all adults, and the firm intention displayed by all juveniles 
to get it, has impressed the commissioners more than any- 
thing else ; but as the Rev. Dr. Gray (warden of Bradfield 
College) remarks, the stern and unflinching motto: “If 
thou wilt not work, neither shalt thou eat," may be imagined 
written on the portals of all colleges. We read stories of 
boys earning the fees for their education by working as night 
watchmen, tram conductors, farm labourers, as though this 
report were a collection of Scottish biographies ; and with 
irresistible logic comes Mr. Ripper’s statement that a student 
who acts like this will want his money's worth ont of his 
college, and will make himself very much heard if he does 
not receive it. The American boy goes to school, to college, 
to the university in order to learn; not to make socially 
useful friendships or to get a “ blue.“ Sport is not the solitary 
object of real emulation as with us; it is not neglected, but 
takes а lower rank, although President Eliot,of Harvard, 
whom Dr. Armstrong quotes, complains of the loss of time 
caused to students by accidents in the football field. 
Throughout the lower establishments physical exercise is 
encouraged, chiefly, perhaps, in the shape of gymnastics ; but 
our study of the reports leads us to the conclusion that, as 
in our large public schools, those unnamed boys' games 
which best inculcate self-reliance and personal action, are 
prone to be sacrificed for the production of a formidable 
football or cricket team, which is а better advertising agent, 
but in which only thefew can play. | 

The Commissioners, as a whole, do not find much to 
admire or to be worth copying in the non-technical schools 
of America, except in matters of business, and the absence 
of the cut-and-dried examinations of the United Kingdom. 
Presidents and professors are given clerks to relieve them of 
office work, money is lavished on buildings, but the methods 


of teaching are no better, some investigators think them 


worse, than those of our country. On the other hand, 
in many institutions the pupils are allowed to cross-examine 
and encouraged to discuss matters with the teachers in a way 
that the British schoolman would consider subversive of 
discipline—the higher proportion of teachers to scholars, 
however, perhaps makes that possible in the States which 
would be dangerous here. One task the United States ele- 
mentary school performs to admiration: it takes the children 
of parents belonging to all the nations of the earth who 
emigrate thither, and in a few years converts them into enthu- 
Biastic and patriotic Americans. In the. higher -schools the 


646 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,977, APBIL 15, 1904. 


actual teachers are held to be the best judges of their 
pupils’ progress, and therefore they are given more liberty to 
modify the system of instruction to individual requirements. 
If periodical inspection on the part of College and University 
professors shows that the schools are doing honest work, the 
teachers are allowed to recommend their best scholars to the 
colleges without having to cram them for an entrance 
examination. 

The American youth who intends to enter upon a pro- 
fessional career generally remains Во long at the non-technical 
schools and colleges through which he passes that he enters 
the special training establishment at a greater age (18 and 
upwards) than is the case with us. This naturally rejoices 
the professor of science, who finds that it is possible to do 
much superior work with them than with younger boys, 
owing to their greater sense of responsibility and more 
extensive mathematical training. But this higher age of 
entry means a higher age of graduation, and in the States a 
téchnician may be nearly 80 years of age before he is fully 
qualified. Fortified to some extent with statistics given him 
by President Eliot, Prof. Armstrong brings а severe indiot- 
ment against American methods in this particular. His 


points are that so long a period of study implies а most 


gerious limitation on the time during which the individual 
exercises independence, it casts an improper burden on 
parenta, and it postpones the age of marriage unduly. Mr. 
Eliot's figures show that of 881 students who graduated in 
the six years 1872—77 from Harvard, 634 married, the 
number of their children alive in 1902 being 1,262. 
If half those children are males, these 881 students 
have failed to reproduce their numbers by 28 per 
cent. We have no means of judging to what extent 
Buch figures may be typical of the educated classes of 
the States, and we have turned with feelings of expectation 
to the two reports signed by Dr. Bradford (Professor of 
Medicine in University College), and by Dr. Gaskell 
(Lecturer in Physiology at Oambridge), respectively to see 
whether they have noticed the matter. Dr. Bradford is 
disappointingly narrow in his report, thinking of little but 
his final examinations; and Dr. Gaskell limits himself 
to the remark that the length of time (say eight years) con- 
sumed in obtaining first the college degree, and thensthe 
M.D., is recognised as a drawback.” 

We should like further opinions or evidence as to this 
beckwardation of the average age at marriage ; because, if 
the lengthy American system of educating men of science 
is responsible for it, that system is not fit for us (or them); 
and economy of time must be effected in the non-technical 
schools, by teaching fewer “subjects” and by concentrating 
attention on a cultivation of the intelligence which renders 
the pupils capable of teaching themselves. 


(To be continued.) 


THE RIGHT TO OPPOSE A TRAMWAY BILL. 


[FROM A LEGAL CONTRIBUTOR.] 


Im considering the promotion of a Bill for the purpose of obtain- 
ing Parliamentary sanction for a tramway, those who are responsible 
for an undertaking of this kind find it necessary to consider the 
nature of the opposition which their proposals are likely to excite. 
If they are a authority, the eme may not meet with the 
approval of the ratepayers; if they are а private compaay. the 
local authority, or frontagers along the route, or, in fact, any persons 
whose interests run any risk of being interfered with may desire to 
raise objection to the scheme. Seeing that opposition has to be 
reckoned with, it is all important for promoters to be in a position 
to deal with their opponents at the earliest possible moment. Let 
us therefore inquire into the rules which have been laid down, 
whether by statute or otherwise for the purpose of enabling 
objectors to be heard in opposition to a tramway Bill. 

We shall confine ourselves in the present article to the rules 
relating to the opposition to tramway schemes which are sought to 
be authorised by a private Bill in Parliament. 

Broadly speaking, it is open to those who have a sufficient interest 
to oppose in Parliament any particular scheme, and to urge its 
rejection on the ground that the proposed line or lines would be so 
detrimental either to general traffic or to the interest affected as to 
outweigh any public advantage which would be gained by the con- 
struction of the tramway. The right to oppose involves the right to 
appear by counsel and call witnesses before the Parliamentary Com- 
mittee who have the duty of considering the proposed measure. 
The question whether a particular opponent shall be allowed to 
appear is discussed before what is known as the Court of Referees. 
That Court has the duty of deciding (with regard to Bills which are 
before the House of Commons) whether any particular petitioner 


against a Bill has a right to be heard. To use a phrase in common 
uss, the Court decides whether he has any Zocus síandi. Important 
cases heard by the Court of Referees are reported in what are 
known as the locus standi reports. The recent issue of a new 
volume of these reports has suggested to us that a short statement 
of the law and practice, illustrated by reference to the most recent 
cases, might be of very general interest. А 

The grounds upon which а Locus standi may be granted аге (1) 
competition, e.g., as where an omnibus company claim that the 
tramway wíll interfere with them; (2) interference with pro- 
perty, e.g., аз where the opponent claims that the tramway will 
interfere with him in the enjoyment of his property. For instance, 
а gas company might allege that the laying of the tramway would 
probably interfere with gas pipes and mains. | 

Dealing first with the question of competition, the Standing 
Orders of the House of Commons give the Referees complete dis- 
cretion as td the admission of petitioners to be heard on this ground. 
It was formerly the practice of the Court of Referees to decline to 
allow a railway compauy to oppose on this ground, but the adoption 
of electricity as а motive power, has effected a change in this respect. 
Thus, in 1893, a railway was allowed a locus standi against the clauses 
and schedule of a Bill which authorised and regulated the use -of 
electricity on certain tramways, inasmuch as they might directly or 
indirectly affect the railway ; but it was given no general Jocus, on 
the ground of competition, since the Bill, which also included certain 
powers of purchase and amalgamation, was held at most to improve 
existing competition. In another case in the eame year, the same 
point was decided in much the same way, though there was an addi- 
tional question as to the safety of certain bridges over the railway. 

It is with reference to interference, however, that we wish to 
draw attention to some of the recent cases. The Board of Trade 
regulations are usually wide enough to give sufficient protection, 
and, if this is the case, it appears that the Court of Referees will not 
permit an opposition. 

In the Cavehill and Whitewill Tramways Bill (2 8. & A., 98), the 
Bill empowered the promoters to work their tramways by elec- 
trical power. Clause 5 proposed to alter the model clause, which 

rovides that the Board of Trade shall make regulations for secur- 
he to the public all reasonable precautions against danger, by add- 
ing a proviso that the promoters shall not be required at their cost 
to fix guard wires over their lines for protecting any wires erected 
after the completion of their tramways. By Clause 6 special pro- 
visions were inserted as to the use of electric power, and it provided 
that this should be used only in accordance with the Board of 
Trade regulations. The petitioners alleged that their telephonic 
plant would be interfered with during construction, and claimed to 
be heard to obtain protection similar to that afforded by Sec. 30 of 
the Tramways Act. They also claimed to be heard in respect of 
their overhead wires against the proposed alteration of the model 
clause. The promoters conten that the protection afforded by 
Sec. 30 of the Tramways Act was inapplicable, and that the model 
clause was inserted in the Bill for the protection of the public, and 
not for the protection of the petitioners, who were amply protected 
by Clause 6. It was decided that the petitioners were not entitled 
to be heard. | 

In this case the locus standi of the petitioners was objected to on 
the following grounds: — (1) No lands or property of the petitioners 
will be compulsorily taken or interfered with under the Bill; (2) 
the only provisions objected to in the petition are those with 

t to electrical power, and the erection and maintenance of 
apparatus for that purpose over streets and other places, aud the 
alteration of the tramways for that purpose, and for additional 
crossings, but the petitioners have no such rights or interests (either 
statutory or under the common law) in any such street or place, or 
over or above the same as entitles them to be heard; (3) the Bill 
contains or incorporates all the provisions for the protection of all 
existing telephonic wires and apparatus, to the benefit of whish the 


petitioners are entitled, and under those provisions the Board of 


Trade are empowered to make from time to time all necessary regu- 
lations for their protection, and the petitioners are not entitled to 
be heard to ask for any further protection in respect thereof, 
or as regards any wires which may be erected under the Bill after 
the completion of the tramways. 

In the London County Council (Tramways and Improvements 
Bill), which was heard on May 2nd, 1902, the Westminster Cor- 
poration sought a locus standi to be heard in opposition. The Bill, 
inter alia, authorised the promoters to construct a tramway along the 
Victoria Embankment, of which they were the road autbority. The 
petitioners were the road authority for the City of Westminster, 
excepting the Embankment, and alleged that they were injuriously 
affected by the proposed tramway, and claimed to be heard on the 
ground that, as the promoters might compel them after the tramway 
was constructed to take over the control of the road, their liability 
would be increased. They also alleged that the proposed tramway 
would divert traffic and cause obstruction, and they further 
claimed to be heard as а municipal authority under Standing 
Order 134. i 

They further alleged that the amenity of the Embankment would 
be destroyed, and that this would cause special injury to the 
inhabitants of Westminster. The promoters contended that the 
petitioners were not a municipal or other authority having the local 
management of the metropolis within Standing Order 134, and that 
they were not, therefore, entitled to be heard. The Committee 
decided, nevertheless, that they were entitled to be heard under 
Standing Order 134. 

The locus standi of petitioners (1) was objected to on the follow- 
ing grounds :—(1) The Victoria Embankment roadway, upon which 
a tramway is intended to be made, is vested in and under the 
control aud management of the promoters, and the petitioners are 
not, and do not allege that they are, either the local or road 
authority with respect to this tramway, or that they bave any 
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jurisdiction with respect thereto; (2) the petition does not disclose, 
nor have the petitioners any such interest in the subject matter of 
the Bill, nor will their property or rights be interfered with by the 
powers thereof in such manner as to entitle them to be heard. 

In the same case the Cor mittee were asked to adjudicate upon 
the locus standi of certain of the owners, lessees, and occupiers being 
frontagers along tbe route. They claimed to be heard under Stand- 
ing Orders 135. The promoters contended that the petition did not 
sufficiently allege that they were injuriously affected in the terms 
required by Standing Orders 135, and that the premises in respect 
of which some of the petitioners sought to be heard were not 
"in any street through which it was proposed to construct 
a tramway." It was decided that the petitioners were 
entitled to be heard under Standing Order 135 on the grounds 
specified therein, but that it was for the Committee to decide 
whether the petitioners were “in the street” within the Standing 
Order. The importance of this decision lies in the fact that by 
conferring a discretion upon the Referees to decide what is 
interference, Parliament allows for the changes which may take 
place in the character of the disturbance. Thus, the nuisance 
oocasioned by а borse tramway might not extend so far as that 
caused by an electric tramway. 

Another case shows that the law relating to electrolytic action 
upon gas and water pipes is not yet definitely settled by Standing 
Orders. 

In the Scarborough Tramways Bill (March 7th, 1902) the Scar- 


' borough Gas Co. sought leave to oppose a Bill authorised for the 


construction of electric tramways. Tbe petitioners alleged that 
their mains would be interfered with, and that they were 
insafficiently protected by Sec. 30 of the Tramways Act, and that 
they would also be liable to damage by electrolytic action, in 


respect of which they were insufficiently protected by the general . 


law. It was decided, following tbe decision in the London United 
Tramways Bill, 1901, that the petitioners were only entitled to be 
heard with regard to electrolytic action. 


SOME DETAILS OF THE WESTINGHOUSE 
SINGLE-PHASE RAILWAY SYSTEM. 


By W. PERREN MAYCOCK. 


Ix the pages of a contemporary, Mr. W. M. Mordey is dealing, ina 
popular manner, with the subject of electric traction for railways: 
and it is gratifying to see that so well known an engineer falls into 
line with many others, who have given attention to the subject, 
regarding the methods that are likely to be employed in the coming 
general electrification of our steam lines. In particular, he 
with Mr. George Westinghouse and others who have written on the 
subject, are virtually in agreement as to the utter impossibility of 
avy extensive adoption of the third-rail (to say nothing of the 
fourth rail) system on suburban networks or long main lines. On 
the other hand, the three-phase overhead system suffers from 
various disadvantages—both electrical and mechanical; but with a 
single-phase aystem at hand, the three-phase method ceases to have 
any raison d'être, во that it is practically unnecessary to give any 
farther consideration to it. 

It is already pretty well known that the Westinghouse Co. have 
developed a single-phase system of electric traction, and I am іп а 
position to give somewhat more detailed information than has 
hitherto appeared concerning the same. 

The superiority of single-phase alternating over direct current 


. working for use on suburban and main lines of railway is not hard 


to see. As commutation is unnece with alternating current, a 
higher line voltage than that available with direct current rotary 
converters becomes possible, with the result that the-third rail may 
be replaced by the overhead wire. This sweeps away at once the 
main difficulty which has stood in the way of the electrification of 
the steam railways; for though it is true that two or three small 
and more or less self-contained systems have been—and being 
converted to electrical working, it is safe to say that third-rail 
construction wonld be almost if not quite impossible on intricate 
suburban networks and long main lines. Obviously the placing of a 
conductor between or at the side of the running rails would 
have а demoralising effect on the majority of the men working on 
the line, and would enormously increase the difficulties and cost of 
keeping such а line in order. But in addition to these considera- 
tions there are grave electrical disabilities; such as the heavy 
currente, large drop of volts, enormous waste of power, and electro- 
lytic action which low-pressure direct-current working involves. 

It ie essential that a motor for railway work shall be capable of 
operating at variable speeds, and that such speed variation should 
be under complete contro]. Hitherto the direct-current motor has 
been the only one to fulfil these requiremente, but even this much 
lauded type of motor possesses a drawback in that there are only 
two speeds at which it will work with full efficiency ; these being 
when the two motors on the car are connected either iu series or in 
parallel without resistance. There are, of course, numerous inter- 
mediate speeds with more or less resistance in circuit, but unless 
the resistance wires or strips be made unusually heavy, thereby 
greatly adding to the expense and weight of the equipment, these 
speeds can only be used for short intervals, and in any case there is 
a large waste of energyjin the resistances. As regards the latter, 
it has been calculated that something like one-quarter of the total 
energy used by a train or car (on the direct-current system) over any 
given distance is wasted in the resistances, : 


The use of single-phase alternating current enables a speed 
variation to be obtained without the use of any resistances what- 
ever, the voltage being varied from sero to the maximum by means 
of a regulable transformer having its secondary wound on a rotatable 
core mounted inside a shell carrying the primary winding. A simple 
construction of this kind would consist of a two-pole stator with a 
rotor in the form of a shuttle carrying the secondary, the ends of 
the latter being connected to slip-rings. Now, with the axis of the 
secondary at right angles with the axis of the primary stator field, 
there would obviously be no induction, and consequently no volts 
on the secondary. When, on the other hand, these axes were 
coincident, the volts induced would be a maximum. It is evident, 
therefore, that a range of movement of 90° would secure all the 
gradations 8f voltage from zero tothe maximum. The above shows 
that a regulable or variable voltage transformer need not be at АП a 
complicated appliance; but the construction of the particular form 
employed in the Westinghouse system is not exactly after this 
simple pattern, though it is by no means complicated. The obvious 
ad vantage of the arrangement is that this economical variation of 
voltage secures а corresponding economical variation of speed, and 
that continuous running is possible at all speeds up to the maximum. 
Farther, the maximum voltage at the motor may be made as low as 
needful, thus rendering the risk ef short-circuits, burn-outs or fire 
almost negligible. 

This ease of voltage transformation, peculiar to the use of alter- 
nating current, enables economies to be effected at all pointe. For 
inetance, the sub-stations may be fed at anything up to 10,000 volts 
from the generating centre or centres; the line voltage may be 
1,000, 1,500, or 2,000 ; and the motor voltage 100 or so. A static 
transformer carried on the car is interposed between the line and 
the variable-voltage transformer, and the two effectually protect the 
motor, &c., from lightning. The substitation of statio for the p.c. 
rotating machinery in the sub-stations is an obvious saving of first 
aud running coste, and to this may be added the saving on 
attendance. | 

The Westinghouse single-phase railway system is the outcome of 
several years' experiment, aud it is not generally known that the 
Westinghouse Co. are equipping the Washington, Biltimore aud 
Aunapolis Railway on this method, the line being some 30 miles 
long, with a branch of 15 miles, making 45 miles in all. This line 
will probably be completed some time this year, providioe the 
recent disastrous fire at Baltimore does not get matters back. Toeir 
experimental line is at East Pittsburg, and here is to be seen an 
exhibition car, which has been inspected and tested by many 
prominent engineers, with most satisfactory results. 

The heart of the system, of course, lies in the motor, and the 
credit of evolving a workable single-phase motor for railway service 
is undoubtedly due to Mr. B. G. Lamme, of the Westinghouse Co. 
The standard sizes are to be of 50, 75, 100, and 160 m P., witha 
frequency of 25 cycles. The field consiste of a laminated cylindrical 
core of soft steel punchings, bolted and held together in a frame of 
cast steel. Lugs on this frame provide for the suspension of the 
motor and the support of the gear case; and the armature bearings 
are carried on the end covers or “bells” which are bolted to each 
end of the frame. Inwardly projecting field-poles of rectangular 
section form part of the fixed core, the copper strip edge-on coils - 
being separately formed. and insulated before being put on. 

The open slot armature is of the dram type and the machine- 
formed coils are also of copper strip. They are held in place by 
hard fibre wedges fitting in grooves in the core teeth, and there are 
consequently no binding wires. : 

The complete equipment for а car із as follows: —Two m . iter 
controllers; four motors, complete with gearing; main auto-trans- 
former; transformer for lamp circuits; balancing transformer; 
induction regulator or variable-voltage transformer; motor for air 
compressor; storage battery of 14 cells; Westinghouse air-brake 
equipment, together with a circuit breaker, various switches, two 
resistance grids, junction boxes, and connecting sockets and plugs. 

With the exception of the controllers, all thisequipment is placed 
underneath the car body. 

Two motors are mounted on each truck, the fields and armatures 
of each pair being connected in series, and the two pairs joined-up 
in parallel. Equal voltage at the four armatures under all conditions 
of service is ensured by connecting the balancing or equalizing 
transformer across the outers of the two armature circuits, with its 
middle point joined up to the middle point of connection of the 
two armatures forming each pair. 

The trolley voltage is reduced to about 300 volts by means of the 
auto-transformer, and the latter feeds into the regulating trans- 
former, which brings the pressure down to 100 volts or so at each 
motor. This regulating transformer is operated electro-pneumati- 
cally, air for this purpose being supplied by the motor-driven 
compressor, which also.feeds the air brake cylinders. The valves 
operating the latter are controlled by electro-magnetic switches 
actuated by current from the battery. | 
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CHAIN GRATE STOKERS. 


Мк. A. BEMENT has presented a paper to the Western Society of 
Engineers, on the performance of boilers with chain grate stokers 
and the means for improving them. In a sense, the chain grate 
stoker, or Juckes's furnace, is one of the best of all mechanical 
stokers. It is practically perfect as & self-cleaning grate, and it is 
а coking stoker of the simplest form. Та other respects it is 
faulty, because ite fire burns very thin at the back and admita 
enormous volumes of useless excessive air, only to cool the boiler 
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and flues and reduce the efficiency of the whole plant. Cases аге 
on record with this class of grate where as little as 2 per cent 
of CO; has been found in the resultant gases. 

Much of Mr. Bement's paper is occupied with a discussion of the 
Heine and the Babcock types of water-tube boilers. | à 

It was found that in the case of the Heine boiler a very large 
improvement in efficiency was brought about by the use of two 
additional baffies placed so as to give thé gases a longer flow in 
passing the tube surface. The furnace, also, was an improvement 
upon the ordinary furnace, being of such dimensions and length of 
refractory chamber as to enable the fuel to be perfectly burned 
before submitting the gases to the chilling effect of the tubes. 
| Тһе author of the paper rightly emphasises the importance of 
high furnace temperature, and ridicules the idea that any good can 
come from excessive air, pointing out the essential difference 
between heat and temperature. As he says, a certain quantity of 
heat may be present in a small amount of gas at a temperature that 
will melt iron, or the same heat may be present in a large amount 
of gas at a temperature that will freeze water. 

The author realises the want of mixture which occurs with tbe 
ordinary furnace, and advocates wbat he calis the tile-roof furnace, 
by which perfect combustion can be effected with, he claims, as 
much as 17 per cent. of СО», and even 1933 per cent. for short 
intervals He makes no reference to the Coxe device for 
moderating the flow of air through the grate when burned 
bare, but appears to rely upon an initially thick bed of fuel 
through which very little air can flow, and on the closing 
plates named lower down, which effect the same purpose more 
or less . The combined gas from the one end, and 
the excess of air from the other end of the grate, together 
form a fairly proportioned mixture. Probably the chief 
points of the paper are the advantages to be ed from 
the use of tile-bsfües so arranged to divide the bank of 
tubes somewhat in the ratio of the gas temperature, so that 
the velocity of gas flow is maintained nearly uniform, and the 
advocacy of the so-called Dutch oven type of furnace, whereby 
alone bituminous coal can be burned with any degree of smokeless 
and economical perfection. It is strange that in America scientific 
methods of combustion are more considered than they are here, 
where the most smoky boiler is of American origin and is installed 
by steam users, who ought to know better, just as it was first 
imported fitted only for anthracite qoal. | 

In the Western States, where there is no anthracite, the furnace 
of the Heine boiler is а distinct advance over the common type, 
and the furnaces advocated by Mr. Bement are again improve- 
ments. The Western engineers seem to have studied combustion 
and to have arrived at sound conclusions. In the paper before us 
there is a remarkable store of knowledge displayed by the speakers 
in the discussion of the subject of bituminous fuel combustion. 
Why is it that the American engineer of the Western 
States does things so differently from his Eastern brother, and 
enters into questions of combustion in a manner that our own 
engineers would do well to follow ? 

In the form of farnace advocated by Mr. Bement, about half the 
length of the chain grate lies to tbe front of the front header, and 
the ordinary heavy brick arch lies almost wholly outside the boiler. 

-Beyond the heavy arch tbe lowest row of tubes is cased in tiles to 
а point ro less than 16 ft. from the coal gate, the last 3 ft., however, 
not being fully cased, the lower half of the tubes being expored. 
Tor event excess of air, it is advised to close the openings at the 
side of the stoker frames, between the top and bottom chain and 
between the bottom chain and asbpit floor, во as to stop inflow of air. 
This is done towards the back of the grate. The dempers to effect 
this must span two joints of the chain. Some such means must 
usually be adopted, for it will usually be difficult to feed coal so 
thickly as to secure a combustion so as to 


the choking dampers, however, the fuel bed can be moderate, and 
the air can be shut out from the back to any extent desired. 

We see no reason to question Mr. Bement's contention that the 
chain grate, properly arranged, may be made to give good results. 
But to enable it to do-so not only must the air supply be properly 
regulated, but the form and material of the furnace must also be 
good. It isat least satisfactory to find that there are engipeers who 
realise fully the evil of turning bituminous gases amongst cold 
tubes directly they rise from the fire, unmixed with air, and hope- 
lessly ont of ignition range. 


DISPERSION AND WAVE LENGTH OF 
| N-RAYS. 


Іх a paper recently read before the French Academy of Sciences, 
Prof. Blondlot records his experiments on the dispersion of N- rays, in 
connection with which the wave lengths of these rays were 
measured. The method used is similar to that employed in 
connection with light rays. The radiations produced by a Nernst 
lamp, after traversing & window closed with aluminium foil, 
passed tbrough а board of pine wood, 2 cm. thick, another aluminium 
foil, and two sheets of black paper, so that any other radiation 
might be expected to be eliminated. By means of a slit made in 
moist paste-board, a well-defiued bundle of N-rays was eventualiy 
separated, striking an aluminium prism, one face of which wae 
perpendicular to the direction of the rays. The author states that 
from the opposite face of the prism, different bundles of N-rays will 


proportion the air supply . 
at the back of the grate to suit the gas output at the front. With. 


issue, having undergone a horizontal dispersion, the presence and 
deviation of which is ascertained by shifting a slit filled with 
phosphorescent calcium sulphide, according to the well-known 
Descartes method. The indices of refraction of the rays thus 
separated are 101, 119, 1°29, 1:36, 1:40, 1:48, 1°68, 1:85 respectively. 
These results were checked by measurements made with an 
aluminiom lens. | E 

In order next to determine the wave lengths concerned, the 
author caused the bundle of rays to strike another screen of moist 
paste-board, containing a narrow slit so as to isolate a very narrow 
portion of the bundle. To the movable arm of a goniometer, an 
aluminium sheet was attached so that its plane was perpendicular 
to the arm; this metal sheet contained a slit only 1/15 mm. in 
width, provided with phosphorescent calcium sulphide. By turning 
the arm, the direction of the bundle of rays may be accurately 
marked. By placing a grating in front of the slit of the second 
moist paste-board, and exploring the issuing bundle by tarning the 
arm to which the phosphorescent sulphide is fixed, the presence of 
a system of diffraction bands quite.similar to those observed with 
light rays is observed, but for these bands being much closer 
together and baving approximately the вате reciprocal distance; 
hence it may be inferred already that N-rays have much shorter wave 
lengths than light rays. The wave-lengths of the rays found by 
Blondlot vary from 0 00815 и for refractive index 1:04, to 0°0176 x 
for an index of 1°85. 

From the above resulte, which were checked by further experi- 


mente, it is seen that the wave lengths of N-rays are much smaller 


tban those of light rays. 


NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. | 


7,818. “Improvements in pendant chains for carrying electrical fittings.” 
E. HASLAM. arch 28th. k 


. 1,825. . ** Improved electrical y | Lire fot timing the speed of motor-cars or 
8 


other vehicles over a measured distance.” G.HIGGINBOTHAM. March 98th. С 
7.377. Process for the preparation of dynamo brushes.” Тнк BRITISH 

Gatvanic Meta. Packixd Co., LTD. (Galvanisohen Metall-Papier-Fabrik 

Actien-Gesellschaft, Germany.) March 28th. (Complete.) 


80. "Improvements in eleotrical communicators.’ Н. Foster. March 


7,418. “An improved hydrometer for use with electric storage batteries.” 
J. Hutrox. March 29tb. 

7.428. Improvements in apparatus for moving electrically the points on 
electric tramways and railways.” J.P. TIxAxEkV and J. Matone. March 2046, 

7,429. ‘Improvements in metallic conduits for electric light cables and 
the like.“ L. M. WATERHOUSE and THE SIMPLEX STEEL CoNDviT Co., LTD. 
March 29th. me | O! 

7,497. “Improvements in electric arc lamps.” J. J. RATHBONE and E. R. 
Вмгтн. March 29th. ер 

7,505. “Improvements in electric fpsee," W. R. Млсром and. G. E. 
нау рта. March 29th. | „ е | 

7,526. ‘Improvements in, or relating to, vehicles propelled by electro 
engines.” H. Pigrer. March 30th. ` | ' | 

7,597. “Improvements in or relating to electro-engine vehicles." H. PIEPER, 
March 80th. 

7,548. Means for signalling and for controlling the electrification of con- 
ductor rails on railways.“ W. E. WALMSLEY. Maroh € х 
7.584. Improvements in or additions to overhead wires or electrical con- 
ductors of electric tramways and the like, and in supporte for the same." A. H. 
Lucas and T. GREENFIELD. March 30th 

7,586. “Improvements in submarine telegrapby." I. Kirsze. March 80th. 


~ (Complete.) 


7,610. ‘Improvements in and relating to electric arc lamps.“ С.Е. FOSTER, 
E. R. Grote, and H. V. Еу. March 30th. | 

7,614. “Improvements in or relating to apparatus for generating and apply- 
ing electricity on railway aud other vehicles." F. J. BrAuMoNT and W. M. STILL, 
March 80th. 

7,627. "Improvements relating to electroliers, gas and oil pendants, and the 
like." E. W. SANDERS. March8lst. 

7,612. “Improvements іп and relating to electric fuses.” L. R. LEE. March 
Blot. 

7660. ‘ Improvements in electric arc lamps." Н. C. Levis. (The General 
Electric Co., United States.) March 31st. 

7,661. ‘* Improvements in electric aro lamps.” E. A. CaROLA NX. (The General 
Electric Co., United States.) March 8186. | 

7,662. "Improvements in electric arc lamps." E. А. CaROLAx. (The General 
Electric Co., United States.) March Bist. 

7,668. "Improvements in electric aro lamps." E. A. CanoLAN. (The General 
Electric Co., United States.) March 81st. 

7,676. "Improvement in telephonic communication." J. H. Lee. March 81st. 
7,684. Combined hat-rack and electric light bracket.” H. LEITNER, 
March 81st. 

1,685. "Improved light diffuser for electric incandescent lights." Н. 
LEITNER. March Bist. 

7,702. "Improvements in electric toy motors." W. Broan., (Date applied 
for under Patente Act, 1901, October 5th, 1908, being date of application in 
United States.) March 3lst. (Complete.) 

4,210. "Improvements in electric arc lamps.“ C. E. Foster, E. R. Овотк, 
and M. V. Еу. March 3lst. 

7,733. “Electric igniting device for explosion engines.“ THE VEREINIGTE 
MASsCHINENFARRIK AUGSBURG UND MASCHINENBAU-GESELLSCHAFT NVRNBERG A.G. 
(Date applied for under Patents Act, 1901, October loch, 1903, being aate of 
application in Germany.) March 31st. (Complete.), 

1,149. “Improvements in electro-mechanical apparatus for automatically 
operating the shunting pointe on electric tramways and railways.” О. D. A. 
Parr. April 2nd. ates 

7,748. "Improvements in switches for use in connection with electric lights 
and the like.” G. CHISHOLM. April 2nd. К 

07. "Improvements in machines for the transformation апа eneration 
deine Burrenis and energy." J. L. La Corn and T. р Apel ina. 

7.812. “Improvements in means for supporting and lowe aro lamps or 
other hanging weight. THE lxPROVED ELECTRIC GLOW Lau? Со, LTD., and 
N. WarsHAu. April 2nd. ` 
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manufacture also 


LIMITS OF SHOP PRODUCTION. 
COMMENTING on the decision of Messrs. Willans & Robinson 
to close their steel works, the American Machinist points out 
the danger of & works extending in undesirable directions. 
The mere fact that steel enters so largely into the construction 
of а steam engine or of а boiler, is no reason for the engine- 
builder or the boiler-maker himself entering into the manu- 
facture of what is to him raw material. | 

Steel is not merely the raw material of the engine-builder ; 
it is a material which demands a very special knowledge 
and training on the part of those producing it, and its 
requires to be carried out on a 
considerable scale. Unless, therefore, the owner of the works 
has an enormous call for his own production—such us, for 
example, the large demand which the London and North- 
Western Railway has for the rails it rolls for iteelf—it 
is not easy for him to make his own raw material. | 

In the case of an engine-builder setting out to make steel, 
he must go into the outside market to sell his surplus 
product and keep his works producing steadily. Otherwise 
he will run the works inefficiently, and his steel will cost 
him very much more than the price at which he can buy it in 
theopen market. In going into the open market to sell his 
gurplus product, every one of his engine-building sompetitors 
knows he must sell this surplus product, or lose, and he 
will get no orders from unfriendly rivals except at the 
very lowest price. Nor is it likely they will be very 
anxious to give him orders at any price. They will not want 
him to know too much of their own business, nor will they 
be too anxious to place themselves at his disposal in respect 
of the quality he may send them, or the time of delivery he 
quotes. Altogether he is, in fact, practically cut it 
of the very department of the business for which be it best 
equipped, and he must sek outside sources of work. Raw 
material at such rates muet mene prove costly to the 
maker. 

Generally, in respect of the making of one’s own raw 
material, it seems probable that this should be confined 
within the narrowest possible limits. The whole secret of 
modern methods is specialising, and there are numerous 
works to-day where even the foundry is looked on as an 
undesirable excrescence—as, in fact, a provider of raw 
material that ought to be obtained elsewhere. If manu- 
facturing engineers would all agree to buy their castings, it 
would be possible for a few large foundries at each iron centre 
to equip themselves in the best possible manner, and to turn 
out castings at a price with which no works department 
foundry could compete. The spirit which embodies a foundry 
of small size in nearly all engine shops prevents the growth 
of first-class independent fcundrie. Many shops make 
their own bolte, but such things as bolts can usually 
be made more cheaply by regular bolt-makers. . A general 
rule for any machine shop is {о make nothing but. the 
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product actually sold, buying raw material and much half- 
raw material from specialist makers outside. | 

To return to the case of cast-iron. Oast-iron is made in 
the blast furnace, and large numbers of cast-iron articles 
are cast directly from fhe blast furnace without: the inter- 
vening process of re-melting in the cupola, with its expendi- 
ture of coke. We believe the Carron Co. cast cylinders for 
steam engines, bedplates, and frames direct from the 
furnaces. Glasgow pipe founders run pipes direct from 
the blast furnace. The tube segments of the London tube 
railways are cast direct. from the blast furnace, and there is 
a good profit on such casting in the saving of the cupola 
coke of the ordinary founder. | 


Could a machine ehop keep а cost of its castings, includ- — 


ing supervision, rent, interest, and maintenance, we fancy 


there are very many cases where castipgs would come out 
dearer than if purchased. The establishment of a foundry, 


or other semi-raw material department, occupies capital that 
might be more advantageously employed on direct produc- 
tiou. The direct product of an engine shop is engines, not 
castings. The boiler shops aim to sell finished boilers, not 
steel plates, and the rolling of steel plates is no more a part 
of a boiler business than the production of steel or iron 
eastings is a part of an engine business. 

To be successful in manufacture, all the energy of а 
works needs directing on that product which is sold. It is 
in the sale of that product that the whole financial position 
of the works must stand or fall. We do not say that buy- 
ing is not as important as, or is second only in importance to, 
selling. But the energy spent on branch departments 
would be better spent on a good buying department. 
After all, if a works runs its own foundry, there is as much 
skill required in buying pig-iron for the foundry as there is 
in buying castings. | | 

In devising a systematic manufacture, it is, therefore, 
desirable to start out with the aim of making and selling 
one product, to which end the location of the works must be 
such that that product can readily be shipped away, and 
there must also be facilities for getting in raw materials. 
Many firms have put up their own foundries simply because 


they have been badly situated for readily procuring castings. 


It is therefore desirable that such arrangements should be 
made as will prevent too much sending to and fro of 
patterns. Castings themselves only cost more than pig-iron 
according to their classification, but patterns, if sent to and 
fro, are an expense, and it is desirable that the services of a 
pattern shop should be available near or at the founders, 
capable of altering patterns to blue-prints so as to minimise 
costa, 

Obviously, the success of this organisation depends on the 
organisation of the drawing office, and by the drawing office 
should be understood not merely the drawing and designing, 
but the inspection of the shop product, and the buying of 
material. The raw material stores should really be a depart- 
ment under the drawing office, but we are quite aware that the 
drawing office, ав too frequently understood, consists merely 
of a regretfully kept ill-ventilated room, with flat chested 
anemic men in it, who are kept in ignorance of everything, 
if possible, that is done in the worke. | 

The failure of the German system is that the draughtsman 
does not follow out his work in the shops, and he does not 
enjoy the valuable privilege of hearing shop criticisms of the 
little or great practical errors he may make in design. He 


never bears of wbat occurs in the ehop or outside. If а 
design is changed he does not bave the rearon why put before 


In many аһсрв there is a want of correlation between 
departments. Faults go on for years. In the old days of 
chipped and filed fits, pattern shops always so made their 
patterns that the fit was often secured after all the chipping 
strips had been cut off. The actual fitted surfaces rarely 
showed anything of the strips remaining, and often there 
had to be excursions into the solid. It never was possible 
in such shops to get patterns so made that the solid parts 
were as they should be, about one-eighth of an inch below 
size, and brought up as much over size.by means of }-in. 
strips. This is but one sample of the sort of thing that goes 
on in many places. 

Lack of organisation, and too diffure a supervision such 
as will occur when there is too much making of semi-raw 
material, account for some of this faulty working. In 
commencing to manufacture, it is better to start on the 
actual product, buying everything except the final machining 
and fitting. Departments should only be added under 


pressure, and the closest investigation should be made before 


indulging in a costly enterprise. 


ABOUT a year ago Burgess and Hambue- 
chen showed, in Electro-chemical Industry, 
that a film forms over an aluminium anode 
in certain solutions, such as that of scdium acid phosphate. 
This film has been examined by W. R. Mott, who, writing 
in the same journal, states that it is different in nature from 
the skin that appears on the metal after exposure to air, and 
that it possesses higher protective powers, Strips of sheet 
aluminium abont 10 sq.cm. in area were coated with the 
film by immersion in the solution of the phosphate when under 
the influence of an electric current at 125 volts, and the plates 
во “ formed were tested side by side against ordinary sur- 
faces of the same metal as regards their power of resisting 


The Corrosion of 
Aluminium and 
its Prevention. 


the attack of hydrochloric and sulphuric acids and sodinm | 


hydroxide employed in “normal” strengths. The alkali acted 
at a nearly equal speed upon both the formed and the unformed 
plates; but the hydrochloric acid corroded the bare sheet 
100 times faster than the one which had been formed. After 
one hour's action, however, the speed of attack on the un- 
formed plate is only six times that on the other; and, after 
two hours, the rate of action is practically the same on both. 
The corrosion of the formed plates seems to start in spots, 
to spread under the film, and to split it off ; the places still 
covered by the film are uneaten by the acid. Sulphuric acid 
acts 1,000 times as rapidly on the bare as on the pro 
plate, and disodium phosphate behaves identically. Experi- 
ments were also tried on forming the plates at different 
voltages, and exposing them to the current for different 
periods of time. With a direct current, the pressures ranged 
from 1 to 100 volts, and the time of ‘treatment from 10 to 
70 minutes; with an alternating current, the voltage (mea- 
sured by voltmeter) ranged from 10 to 150, and the time of 
immersion from 10 to 80 minutes. The relative degree of 
protection attained was estimated by washing and drying 
the strips, then placing them in a eudiometer with normal 
hydrochloric acid, and measuring the volume of gas given 
off every 10 minutes. The curves so obtained show that 
the protective action is directly proportional to the voltage 
at which the plate is formed, and the author is of opinion 
that the very decided decrease in the corrosion of aluminium 
observed after this treatment would be still more pronounced 
were the active reagent sodium chloride (common salt). He 
therefore suggests that all domestic articles made of alumi- 
nium, such as cups, combs, objects with handles, &c., should 
be given this protective coating, which should also be valu- 
able for the preservation of bare electrical conductors of 
aluminium which run near the sea. Further mechanical, 
physical, and chemical details sre promised on э future 
Occasion. 
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TECHNICAL EDUCATION: LONDON AND 


BIRMINGHAM. 
By C. ALFRED 8MITH, B.Sc., A.M.Ixsr.E.E. 


ENGINEERS, by the very nature of their calling, are un- 
commonly practical men. Those who are to be found in 
large works often are possessed of the erroneous notion that 
their confreres who sre engaged upon the task of training 
the young idea possess sufficient theory to do all the re- 
search work concerning some of the partially understood 
laws which govern many knotty problems. This is not 
always the case. Recently, Mr. Reginald Morcom, of the 
firm famous for „ engines, expressed the 
opinion (in bis admirable paper on the equipment of an 
engine test-house) that, in many cases, manufacturers 
possessed the knowledge. for which professorial brains were 
wearing themselves out. But many men fight shy of the 
theoretical aspect of a question. The interest of sueh in 
technical education may be stimulated by reading about two 
very great and almost opposite experiments about to be made 
iu the training of engineers. 

Au ounce of practice is worth a ton of theory is certainly 
a proverb which appeals strongly to the British race. Well, 
in five years’ time we shall see the practical results of the 
two rival theories for engineering "educaticn ; and, in order 
that they may be followed more closely, and with greater 
interest, it may be well to explain the systems which either 


do obtain, or will shortly obtain, at London and Birmingham, 


for these two cities, by means of the curriculum at each 
university, will be the centre of what should be a healthy, 
vigorous, yet rival system of education. 

It may be asked at the outset, “ Why compare these two? 
The only reason is, that they are each trying entirely different 
systems of education, under almost entirely similar conditions. 
Both universities are essentially for students from that great 


middle class, which come from the homes maintained on 


incomes under £1,500 a year. No expenditure of money, 
no tremendous local enthusiasm, will ever create for these two 
modern universities, situated in the great streams of life, the 
tradition, the atmosphere, the calm of the undergraduate 
life at either of the two older universities. And why 
Because technical education is to be 
carried out at that university at a greater cost, on a more 
lavish scale, than at any other place in Great Britain. 
London seems to be wedded to what is called the sandwich 
system," while Birmingbam is catering for both theory and 
practice. London seems to say to the technical etudent, 
* (1o into the works for so many months eachiyear," but 
Birmingham is building workshops. at the university— 
machine and erecting shops, а foundry, a forge, a pettern 
shop, and а by no means small central station. In tbe 
author's humble opinion, it is the letter—to be used as a 
heat laboratory—which will prove the scheme's salvation, 
the trump card. The workshops may succeed, but the 
unique heat laboratory must succeed. Do not confuse 
the issue, it is a simple one. It seems to be 
accepted 


the practical portion of his work. Perhaps it would be 
more correct to say, “the handling of ordinary workshop 
tools and appliances,” for of course the London colleges 
include that very practical but often under-rated portion of 
college training, common to both systems of education, the 
laboratory work. But the great parting of the ways comes 
at the word * workshop.“ Birmingham offers to teach the 
undergraduates the work of the foundry, forge, wood, and 
metal shops, and has spent some tens of thousands of pounds 
on this special feature alone. Only the workshop practice 
never the workman’s ways,” is the thought which passes 
through one’s mind when walking through the large work- 
shops at Birmingham, now almost completed. And if you 
ask them there for an opinion, tbey tell you, Yes, afler our 
four years’ course, he will yet want a year inthe works— 
but so do the Americans.” So that it really comes 
to a five years’ training, very similar to that which, for 40 
years, was so wonderfully successful, the old Admiralty 
Keyham system ; except that at Keyham the last, or final 


year, is the “ ешн ” year, and the workshops are 


almost entirely deserted by these fifth-year men. Note the 


— 


- 


in London that it is hopeless to attempt 
to teach a technical student, in a thorough manner, 


Birmingham scheme carefully—four years of lectures, labora- 
tory and workshops, at college, after which aes if 
successful, graduates. For a fifth year he is advised to enter 


- some large works as an improver, he will certainly not get 


more than a pound a week for that year. 

Now for the London “sandwich system.” For six 
months each year the youth has lectures, Jaboratories, &c., 
but no college workshops. Then he goes into a works for 
six months; in some cases at 10s. a week. And so, for the 
four years, does the theoretical and the practical training 
alternate—but if the lad be smart he is being paid for his 
services during the summer six months. This may mean 
much to some of the sons of households of limited means and 
strenuous lives, And then, for the fifth year, he takes his 
place, on practically the same footing as his rival from 
Birmingham, at probably the same rate of pay. But the 
four summers spent in the workshops have given him an 
easy familiarity with the manners, or lack of manners, of 
the workshops and his mates,” ag he must call them. He 
has been inoculated with the commercial spirit so apparent 
in a large works, so lacking in the usual college workshop. 


He has been subjected to that finest of character-moulders— 


discipline, which is seldom seen in а college workshop. He 
has seen the inside of, lived within, a homan hive—a place 
where the relentless law of “the survival of the fittest” is 
carried out in a manner unknown at college ; he has seen 
the struggle for existence, he has learnt that time has a 
аз But, if а weak character, he may have learnt in those 
our half-yearly visits to the large works some of the evils 
which а year or two later would have been to him no 
temptation. He will have probably found it difficult to 
settle down to his studies after six months’ rough and 
tumble in the shops. | 

The one point which will appeal to many is the fact that, 
while the Birmingham man must pay substantial workshop 
fees, the London or **sandwich system man gets paid for 
using the same tools ; во that, if the lecture and laboratory 
classes cost about the same in each case, the sandwich 
man scores. At present it is too early to judge. Difficulties : 
there will be with both schemes ; possibly each will stimulate 
the other to greater exertions. In the equipment of 
laboratories Birmingham has spent lavishly. Is it too much 
to hope that London—where Davy, Daniell, Faraday and 
many other famous men have worked—will be supplied with 
the funds necessary to start level in this respect with 
her smaller provincial rival? London, with its millions 
of inhabitants, its bighly specialised professorial staff, 
attracting, not one here and there, but a continuous stream 
of young technical students from the Colonies, and even the 
Far East, and which, if only there were sufficient money for 
proper laboratory exten-ion at the Strand or Gower Street 
for the special equipment for engineering research, would 
attract young graduates from the United States and the 
universities of Europe for post graduate work—this London 
bas & wonderful opportunity in the re-constituted university 
which the provinces can never obtain. And yet the great 
schemes, the developments so badly needed, are being kept 
back for the want of generous support. 

Although Birmingham, by the local patriotism of her 
citizens, has the advantage of some hundreds of thonsands 
of pounds recently spent on the scheme of technical educa- 
tion out-lined above, it by no means follows that she is 
spending the money wisely. Some of us think that she is, 
others will criticise the huge workshops severely. But all 
will admire the great and bold experiment—time alone can 
show which of the two schemes will be the more successful. 
We can only hope that London will profit by the energetic 
example set by the metropolis f the Midlands. 


CAST WELDED RAIL JOINTS. 


IT is astonishing how little progress the welded joint has 
made in England. Consulting engineers have it in their 
power to introduce it to any extent, but notwithstanding the 
evidence available, they scem to be one and all anxious for 
the other man to risk his reputation. 

A little article by. Mr. Herrick in the S/reet Railway 
Journal, of March 5th, will be of tome assistance to the 
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engineer who da both convincing and teaching ; 
perbaps we should have said simply teaching, for he who is 


not convinced on any matter is not ind taught, although | 


indeed it is too evident in everyday life that the majority of 
people express themselves convinced before the first lesson is 
finished, and henceforth close their minds to the reception of 
further facts on that particular subject. 

After several years of experiment and experience in actual 
practice, the essentials which go to make welded joints 
successful, are mostly known, and it goes without saying that 
the reasons of previous failures have been discovered in the 
process, | 

In the first place, before attempting to cast weld at all, 
the composition of the rail should be determined, во that ite 
self-hardening properties may be judged. · 

If it is deficient in this property, no weldinz should be 
done, as it is sure to turn out a failure from the specdy 
development of low joints and soft spots where permanent 
 aunealing has occurred. 

If complete fusion is to take place а& the weld, sufficient 
metal must be run into, or through, the mould to ensure the 
temperature of the mass not falling below the critical point 
before the rail-ends have reached this temperature; and 
modern cast-welds stop below the head of the rail, во that 
the danger of annealing this part is not so great as it was 
when the whole height of the rail was enveloped in molten 
iron. 

Improvements in moulds have removed the trouble which 
used to arise from chilled casta. | 

The Goldschmidt thermit weld is superior to the cupola 
weld on the score of smallness of plant and of metal at each 
joint, for the heat required to bring both the iron and the 
rail up to welding temperature is generated at the point of 
application, whereas, on the other system, the cast-iron is 
heated separately, and the heat for the rail is abstracted 
therefrom. 

Experience in America hardly favours casting joints in 
rails laid in wood or asphalt paving, the lateral support being 
insufficient to prevent buckling at high temperatures. It 


remains to be seen whether the same thing occurs in wood 


paving in England. 

Before the joints are welded, all the paving, except just 
at the joints, should be finished, and particular care should 
be used to make a solid foundation under the jointe. 

To obtain a resistance no higher than that of an equal 
length of continuous rail, the weight of metal in the joint 
must be 2} times the weight per yard of the rail. 

Mr. Herrick’s experience is that 2 per cent. of the welds 
break, and that these occur chiefly at the top of grades and 
at the end of tangents. Perhaps these might be reduced by 
special anchoring. If not it would be desirable to put 
bonded expansion joints at these places, for it is not pleasant 
to contemplate continually having to test for эпа make good 
breaks in the return circuit. That is where the awkward 
part of the cupola cast-weld system comes in. 

Unless you own a welding plant, you either have to be 
content with bonding the joints which break, or you have 
to get the contractors to send their plant along every time, 
us it is unfortunately impossible to send the joint’ to the 
рь The advantages of the thermit process аге seen 

ere. 

We believe that Coventry continues to be very satisfied 
with its cast-welded track, and that has been done for quite 
a number of years. 


THE BRITISH EXHIBIT AT 
THE LOUISIANA PURCHASE EXPOSITION, 
ST. LOUIS. 


THERE is no doubt that a great many visitors to the 
Exposition will expect to see a really representative exhibit 
of Great Britain’s products, but this is out of the question. 
Expositions are looked at by manufacturers from a 
commercial and business standpoint, and, of course, from 
this point of view, foreigners stand a poor chance when they 
have to contend against the high tariff in force in the States. 


The British exhibit includes apparatus used in almost 
every branch of the electrical industry, with the exception of 
dynamo-electric machinery. The apparatus is exhibited by 
various makers, on the invitation of the British Royal Com- 
mission, to illustrate in a mensure the present practice, as 


well as the advance which bas been made in recent years in 


testing, measuring, and recording electrical phenomena, 
both in the laboratory and in actual working. 

The instruments have in most cates been tested at, anc 
have received certificates from, Lord Kelvin’s laboratory, 
the National Physical Laboratory, and Dr. Muirhead's works, 
the latter dealing specially with submarine telegraph instru- 
ments. 

The British Postal Telegraph Department is exhibiting a 
set of instruments illustrating the progress made in the 
transmission of telegraphic messages from 1883 to the 
present time. | 

There із а working model of Mr. Е. B. Behr's mono- 
railway and high-speed caras authorised by Act of Parlia- 
ment for the railway between Manchester and Liverpool, а 
distance of 70 miles, to be worked at a speed of 110 miles 
per hour, the run to be accomplished without a stop. 

There are exhibits of switchboard apparatus by the 


Consolidated Electrical Co.; also samples of electro-chemically ' 


made reflectors and copper tubes, and samples produced by 
the electro-galvanising process by Mr. Sherard Cowper-Coles. 

Various lamps and X-ray and high-frequency apparatus 
are exhibited by Mr. A. C. Cossor; ‘and submarine telegraph 
apparatus, with the latest Kelvin siphon recorder, are shown 
by Mesars, Muirhead & Oo. | 

There are some very fine pieces of apparatus exbibited by 
the Cambridge Scientific Instrument Co., including oecillo- 
graphs, temperature recorders, and various electric recorders 
for laboratory use. | 

Messrs. Crompton & Co., Ltd., are exhibiting very high- 
class potentiometer sets, having accuracies that are really re- 
markable. 

Messrs. Elliott Bros., who have the Weston electrical 
instrument business in Great Britain, are making a splendid 
exhibit of switchboard instruments of all kinds. Mesere. 
Nalder Bros. & Thompson, and Mesers. Everett, Edgcumbe 
and Co. are also showing a very excellent exhibit on the 
same lines. 

The India-Rubber and Gutta-Percha Co., renowned all 
over the world for cable making and laying, are showing 
a very fine collection of cables as supplied for various 
American submarine cable companies and others. 

Mr. F. Darton is showing a very fine induction coil 
giving a 10-in. spark in air, the coils being made up of 60 
sections. 

Of Messrs. Kelvin & James White, whose reputation is во 


-well established, little need be said ; their exhibit is 


typical of the high-class instruments they manufacture. 
Messrs. Nalder Bros. & Co., and Mr. R. Paul bave each a 
remarkably good show of testing and laboratory instrumenta 
adapted for the most accurate and reliable work. 
There remains yet another exhibit which will enable us to 


keep up with the times, viz., an installation of electrically 


operated clocks on a simple and most reliable plan. These 
are exhibited by the Synchronome Co. 


d 


DESIGN OF CONTINUOUS- 


CURRENT MOTORS FOR VARIABLE SPEED. 


By FRANKLIN PUNGA. 


_ THE question of the most economical construction of a con- 


tinuous-current motor for variable speed has been discussed 
several times lately. In an article in Electric Power, 
November, 1903, for instance, the size of a motor with a 
speed variation of 4: 1 is estimated to be 16 times that of 
a motor with constant speed. On the other hand, in an 
article contributed to the ELEC. Rev., December 4th, 1903, 
Mr. H. M. Hobart states that motors, the maximum speed 
of which does not exceed a certain limit depending upon the 
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output, may be designed for variable speed work, without 
costing more than the corresponding constant-speed motor. 
Whilst such a curve as was proposed by Mr. Hobart in the 
article referred to, is of great interest, two very important 


factors, i.e., the ratio of maximum speed to minimum speed, 


and the voltage, do not appear to Lave received sufficient 
attention, and since they may change the nature of this 
curve to a great extent, the writer of this article intends to 
show—by a more detailed treatment of this subject the 
lines on which variable-speed motors should be built. 

A great deal of the divergency in the two estimates given 

above, may be explained by the fact that the one writer 
takes a standard motor for the maximum speed as basis of 
the comparison, whilst a motor for the lowest speed is taken 
in the second article. Of course, only the latter proceeding 
gives в fair basis of comparison, because the standard motor 
for the lowest speed would be larger than that for the higher 
speed. 
The comparison itself ‘should be based on the cost of the 
corresponding motors, and not on horse-power, ав a variable- 
speed motor should be designed differently from the normal 
practice, and will generally not coincide with any constant- 
speed motor. 

To estimate the cost of a variable-speed motor, one should 
first determine the most economical dimensions, this being 
by far the most important problem. The dimensions of the 
armature have to be chosen so that the commutation at the 
loweat speed is better than is necessary, as, by the increase 
in the speed, the frequency of the commutation, and, there- 
fore, the reactance voltage also, is increased in the same 


ratio. : 


TEE . maximum spee 

In fact, if a i8 the ratio - misi ed А 
actance voltage at the lowest speed should be a times smaller 
than the maximum reactance voltage permissible. 

It will be seen at once that the commutation is by far the 
most important factor in the design of a variable-speed 
motor, its influence being increased directly in the ratio 
maximum speed 
minimum speed , 3 
reactance voltage and the factors governing it may be of 
interest. 

How to calculate the reactance voltage from the given 


then the re- 


nd а few remarks concerning the 


dimensions of a machine was first shown in “ Electric 


Generators.” Later on, the method has been modified go as 
to include the self-induction of the end connections, А very 
useful simplification has been proposed by Mr. Mavor, which 
will be used in this article, though modified to a certain 


extent, во аз to make the result identical with that obtained 


by the method of Mr. Hobart. It is :— 
Reactance voltage = 2x x frequency of commutation x 
inductance of one armature coil x current in one conductor. 
Let the brush cover л’ segments, each segment possess- 
ing n armature turns, and let a in cm. denote the effective 
length of one turn and 5 in cm. the free length of one turn ; 
then we get, according to the method of Mr. Hobart :— 


Lines per ampere = 25 n'4a + n n'*8 b, 


= 8nn' (a + үу б). 
Inductance = 8 n? п’ (a + + b) 107%. 


Frequency of commutation = 21 60 x number of seg- 
ments. 
Therefore 


9 4 | | 
Reactartce voltage = 120 15 (a + W b) r. p. m. 


x number of segments x current per conductor x 10, 


= 30 п (a + ту b) r. p. m. x armature amp. -turns x 10. 


From the equation 
r. p m. „ No. of poles 


E= 4- т x flux per pole x armature 
turns between brushes, 
we obtain 
- y 
Ех О = 4 60 x armature amp.-turns x No. of 1 olei ^ | oles 


x flux per pole, 


= ty (r. p. m.) armature amp.-turns x armature C. G. S. 
ines. | 

From this formula we get for the reactance voltage the 
following: — | 

E d K € 

Reactance voltage = 2 т n (a + үу b) xvm CGR Ine 

This last formula indicates very clearly how à machine of 
excellent commutation properties can be constructed. "The 
conditions are :— 

1. The number of armature turns per segment is to be 
kept small. 

2. The number of C.G.S. lines entering armature has to 
be large. 

3. The effective length (а) of one turn as well as the 
free length (b) have to be small. 

t is now comparatively easy to alter the design of a 
constant speed motor, so as to obtain a good commutation 
for variable speeds. 

If the commutator cannot be increased in diameter and the 
width of a segment cannot be decreased, then the most 
effective way to obtain the end in view is to increase the 
diameter of the armature, keeping the length constant. For 
instance, increasing the diameter of the armature by 10 per 
cent. would permit the following changes :—Jncrease in the 


е 


cylindrical surface of armature, 10 per cent.; increase in the 


number of magnetic linea of armature, 10—15 per cent. ;* 
decrease in tbe number of armature turns, 10—15 per cent.; 
increase in the number of commutator segments, 10 per 
cent.; decrease in the number of armature turns per seg- 
ment == 20—25 per cent.; total decrease of reactance vol- 
tage = 30—40 per cent. | 

The cost would have increased at the same time, roughly, 
by about 10 per cent., so that it will be readily seen that a 
great improvement in the commutation can be obtained by a 
small increase in the cost. il 

The above deductions are valid only if (1) mechanical 
difficulties do not prevent an increase of the armature 
diameter ; (2) the corresponding constant в motor has 
sparking for its limit of output; (3) the number of turns per 
segment is larger than one. | 

Mechanical difficulties will soon be met with in the con- 
struction of variable speed motors, because the ability to 
increase the speed means not only more revolutions per 
second, but in most cases also a larger diameter of the arma- 
ture. More binding wire has to be employed on the 
armature, more precautions have to be ured in insulating the 
coils, and, if the speed is to be increased further still, a point 
will be reached at which the construction of a motor with а 
moderate reactance voltage is impossible. | 

Condition (2) is obvious. If а constant-speed motor has 
not sparking for its limit of output, then, of course, such а 
speed variation may be obtained without extra cost, which 
will bring the reactance voltage up to its maximum amount. 

The output of high-voltage motors is nearly always limited 
by sparking, whilst very often low-voltage motors may be 
built with a very moderate reactance voltage. 

A semi-enclosed 10-H.P. 110-volt motor, for instance, 
running at 400 r.p.m., may be built with a reactance voltage 
as low as ‘7 volt, and may be at the same time most 
economical in design. The reason is that, though a three 
times higher reactance voltage is permissible, the dimensions 
of the armature cannot be decreased because of conditions of 
heating, whilst the small gain in the construction of the 
commutator by using fewer segments is more than com- 


^ pensated by the advantage of using the same commutator in 


the high-voltage machines. Very often 250-volt machines 


also have a small reactance voltage, thus allowing a speed 


variation by shunt regulation. 

. Condition 8 refers to those motors in which only one turn 
per segment is employed. The reactance voltage in this 
case 


= 2 * (а + yy b) 
or, abbreviated, 
= 2 x (a + yy b) 


Int. EC 
Total C. G. S. lines of armature ' 


Output in watts 
Total C. G. S. lines of armature ` 
The reduction of the reactance voltage of these motors is 


_ * Larger than 10 per cent,, because the magnetic density in the 
air can be taken bigher, 
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considerably more expensive than it was in the case of 
several turns per segment, and amounts to about 12 to 
15 per cent. for. every 10 per cent. increase in cost. 
It is necessary to increase the diameter of the armature, 
and at the same time the magnetic density of the air-gap. 
The length of the air-gap should be made as small as 
mechanically possible, because the number of the dis- 
tortioning armature ampere-turns in a well-designed motor 
is very small.* н 

We have, therefore, to consider three stages if the required 
maximum speed is more and more increased :— 

Ist stage.—No extra cost is necessary. The reactance 
voltage of the normal motor for the lowest speed is smaller 
than necessary, then the speed may be increased until the 
maximum reactance is reached. . 

2nd stage.—If a greater range of speed is required than 
is possible in stage 1, the dimensions of the motor must 
necessarily be increased. But for every 80 to 40 per cent. 
increase in the range of the speed, the cost of the motor will 
be increased by 10 per cent. only. 

3rd stage.—Begins as soon as the number of turns per 
segment comes down to one, Then an increase in speed of 
only 12 to 15 per cent. corresponds to an increase in cost of 


10 per cent. , 
These general considerations will appear again, modified 
to a certain extent, iù the practical construction of a vari- 
able speed motor, вау a 7-H. p. 125-volt semi-enclosed motor, 
with a lowest speed of 300 r.p.m. | 

To give a general idea of the size of the constant-speed 
motor, the following specification has been framed, giving all 
those dimensions that are of importance for -the comparison 
«f а standard motor with a variable-speed motor :— 


Output (R P.) © Я ese “+ sai "NS. 
Volts ... ess к $a 885 dus sis —. 125 
Speed in r.p.m. ... ins - eos je э“ ... 300 
No. of poles  .. wes Pas aie Ses $a — 4 
Diameter of armature ... wes s m эз 280 mm 
Length of armature between flanges 200 mm 
Number of ventilating ducts ... sss 3 
Width А я 223 10 mm 
Effective length of arwature ... 153 mm 
Number of slots Ве A 42 
Dimensions of slot vus 25 x 11 
Maximum width of tooth 9'9 mm 
Minimum РА is A eut ums iux .. 62 mm 
Number of conductors per slot T hes = .. 82 
Number of turns per segment... T. bcne к — 4 
Bare diameter of wire ... us 18 mm 
Insulation wee ыз э .. DCO 
Type of winding Drum, parallel winding 
Air-gap "S ias ..... 23 mm. 
Pole - pitch Ww a n ies ve ке ... 224 mm. 
Pole arc ... ies Же sia es ыз E ... 157 
Ratio of pole are to pole-pitch E СИ 4 e. 70% 
Cross-section of magnet .. 145 cm? 
Diameter of commutator ... 220 mm. 
Number of segments T" 85 i EE ... 168 

н i рег slot s 22 "E 
Width of а segment T . 33 mm. 
Flux per pole 1:67 meg 
Apparent density iu teeth 22,000 
Corrected _,, s 20 500 
Density in the pole-face 5 300 

" » magnet 13,700 

" » yoke 12,000 
Effective length of one turn (a) 30:6 cm 
Free » » (b) 66 cm 

a + 0... ... 94 2 em. 

Turns per segment за ess ын os i — 4 
Internal voltage = 125 = armature drop. ot ... 108 
Current of armature  ... sae "T a : 52:5 


Reactance voltage = 2 т Rae LAE IA 
2 X 167 x 10° 
= 1'58 volts. 

The safe limit of the reactance voltage of motors with 
parallel winding lies between 3:0 and 3:5 volts, provided that 
hard carbon brushes are used. Let us assume the limit to 
be 3:5 volta, then the same motor may also be used for speeds 
up to 800 29 = 665 r.p.m. without sparking. 


* Mr. J. N. Dodd in a letter to the Exec. Rev., Vol. 53, p. 937, 
considers the distortion of great influence on the sparking. This 
is not the case, as long the commutation is effected by the contact 
resistance of the brushes; the only serious effect of the distortion 
is the dependency of the speed upon the load within certain limits. 


If a further increase in the range of speed is required, then 
a larger motor has to be taken, giving at 300 r.p.m. в 
smaller reactance voltage than 1°58 volt. 

I have already pointed out that the required motor does 
not coincide with any constant speed motor for any output. 
In fact, such variable speed motors are, when most econo- 
mically designed, quite abnormal machines, differing from 
constant speed motors, principally by the liberal employment 
of iron and by the very small amonnt of armature copper. 
These motors will have a crowded magnet frame, especially 
if the required range of speed is large. The density in the 
air-gap is extremely high, whilst the armature strength in 
ampere-turns per pole is extremely small. 

A very extreme case may be taken to illustrate these 
pointe; two designs have been worked out, with the constant 
speed 7-H.P. 125-volt motor asa basis, with a view of obtain- 
ing a very small reactance voltage. The motor in column 
A has a diameter of armature of 40 cm., whilst the diameter 
of. the motor in column B is increased to 50 cm. Both 
designs have only one turn per segment, И 


А В 
No. of poles... ae i © 4 4 
Diameter of armature, mm. uS 400 500 
= „ commutator, mm. 315 392 
Width of а segment, mm. wot d 33 
No. of segments Б ..| 240 300 
No. of segments per slot as 4 4 
No. of slots igs ds al 60 75 
No. of conductors per slot ... s 8 8 
Bare diameter of wire, mm. "m 22 2:2 
Dimensions of alot. . . | 20 X 8˙5 20 х 85 
Miaimum width of tooth ... 985 10˙3 10:8 
No. of turns per segment ... is 1 1 
No. of armature turns betwee | 
brushes (т) eas T" - 60 75 
Flux at the lowest speed 
Е E 105 . . 467 x 1073775 x 105 
= : | 
Apparent density in teeth ... ..| 22000 29,000 
~ Oross-section of teeth carrying Пах 212 170 
No. of teeth per pole wd Cane 15 18°75 
No. of teeth carrying flux... . ... 12:4 15 45 
Effective length, cm. € ке 16:5 101 
No. of ventilating ducts ... das 3 3 
Width of ventilating duct, mm. ... 10 . 10 
Length of armature between flange 21:5 142 
Cross-section of magnet . . J 385 сш? | 310 cm? 
i » yoke ^ .. ... |- 467 375 
DENSITIES. 
Apparent density in the teeth ...: 22,000 22,000 
Corrected — „ j^ ^ = 
Density in pole face wes . 9,150 8,950 
— „ magnet «. 14,500 | 14,500 
- yoke ы ee | 12,000 12,000 
REACTANCE VOLTAGE. 
Tarne per segment ... vis e| 1 1 
Internal voltage  ... as — 112 112 
Corrent from commutator ... „ 525 52:5 
Effective length of one turn (a). 33 20 2 
Free length of one turn (b) He | 78 | 98 
a dub... ies 40:8 30 
Total number of C. G. S. lines of 
armature .. ah: e 934 107 75 10° 
Reactance voltage ... 162 "148 
Cost of motor „ jus £95 


Each of these two designs would give & ten times smaller 
reactance voltage than the original motor, at nearly double 
the cost. Such a motor would be limited in its range of 
speed by mechanical difficulties rather than by sparking, even 
if sufficient allowance is made for the fact that at high 
peripheral speeds of the commatator conservative values of 
the reactance voltage have to be taken. 

A comparison of the two designs themselves shows that 
the motor in column B is not only cheaper but has also a 
smaller reactance voltage than the motor in column A, but 
the fact that the peripheral speed is 20 per cent. higher 
would in many cases induce the makers to adopt design A. 
This extremely favourable result (a reactance voltage of 162 
ог 14 volt at a speed of 300 r.p.m.) is due to a great 
extent to the low voltage of the motor. А 220-volt motor 
would have about double this reactance voltage at the 
lowest speed, and the reactance voltage of & 500-volt motor 
would be four times as high. The question would arise 


wm 
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whether it is not preferable to deviate from the iat 
practice as regards commutation, at. any rate for hig 
voltage motors having a great range of variable speed. 

There have been prepared several appliances for the pre- 
vention of sparking, and those that are based on a sound 
theory may well find profitable employment in variable 
speed motors of a wide range, whilst their use for standard 
motors is prevented by the expense exceeding the next larger 
size of standard motor. 

Practical and reliable data of these proposals are difficult 
to obtain, but in a few years’ time, when the continuous 
current generator directly coupled to steam turbines has 
been developed further, these data will be coinmon property 
and the variable speed motor will enter ito a different 
stage. А : | 
One appliance may be mentioned which deserves careful 
attention for variable speed motors, the more so because ita 
use is neither connected with patent expenses nor with any 
extra cost of constraction, namely, the smooth-core motor, 
which admirably fite the requirements of the variable speed 
motor, because the amount of copper employed is very small 
in these motors, causing only a slight increase of the air- 
gap. These motors should be designed with small diameter 


and large length of armature, as this affords the greatest 


advantege to the use of smooth-core winding. 


CORRESPONDENCE. 


Lettore received Wednesday айй apod 


The Charing Cross Fatality. : 


I am glad to notice that you consider this should not be 
left ав “ inexplicable." 

Might I be allowed to suggest that it would be a far better 
plan for an “ accident” of this kind to be inquired into by 
a committee of gentlemen who are experienced in the working 
of н.т. planta, and who would better understand the circum- 
stances of the case than an ordinary coroner's jury. 

There are several pointe which it would be interesting to 
know—such as whether the nine fuses were all in ко 
or whether they were on separate trunks, also whether any 


of the motor-generators were running at any of the sub- 


stations, &c. . 

It seems to me perfectly absurd to suggest that the victim's 
face was scorched by a **static charge,” although I have on 
several occasions observed the presence of such a charge 
(especially immediately after the shutting down of a 10,000- 
volt plant), but have never seen anything in the nature of a 
spark large enough to burn a person’s hair (except when 
removing or inserting fuses under pressure, which I have 
Several times had occasion to do). 

E. H. T. 


Electrical Works in Belgium. 


We have read with some surprise the paragraph appear- 
ing in your issue of the 8th inst. under the above title. 

The important position occupied by your journal in 
scientific literature, and the care which, we believe, you are 
accustomed to exercise in the verification of reporte, lead us to 
think that such а damaging statement concerning this com- 
pany should have been withheld from publication pending 
the receipt of precise information as to our financial 
situation, and the technical means at our disposal for carry- 
ing out an installation such as that required for the City of 
Brussels. 

Attacks by a Press assured of the sympathy of the 
German competition, little concern us, but we cannot 
lightly regard damaging statements appearing in a journal 
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latter, we are glad to be able to refer to many important 
central stations erected by us in your country. We are also 
very proud to have in our possession gratifying attestations 
as to the excellence of our work by many English munici- 
palities. | | 

We are constantly in competition with the most, powerful 
Continental houses, and our offers very frequently receive 
the preference. Our shops are abundantly provided with 
remunerative work, and our books show orders in hand for 
Beveral months to come. . 

It is true that our shares have fluctuated recently, but th 


cause of this is easily traceable to the general state of the - 


market, and is not in any way due to lack of work or funds. 
We think it is hardly necessary to add that the fluctuation 
of a share on a market affected by numerous extraneous 
influences, is not always an infallible guide to the value of 
an industrial undertaking. 
We therefore affirm that we are in a position, both from 
a technical and financial point of view, to undertake the 
complete installation for the City of Brussels, and a visit to 
our works, or to some of the large electrical installations 
which we have carried out, would convince you or your 
readers as to the truth of our statement. We hold ourselves 
completely at your disposal for this purpose at any time you 
care to appoint. 
Compagnie Internationale d’Electricité 
Société Anonyme. 
J. Wanhida. 
HENRI PIEPER. 
Liege, April 14th, 1904. 


[The comments which appeared in our issue of April 5th, 
were published on the authority of a ** Continental Corre- 
spondent" who, we had good reason to believe, was reliable, 
We need hardly say that when news is received from corre- 
spondenta about whose bona fides there is no doubt, we do 
not consider it necessary to verify their statements. A 


, proof of the above letter was sent to our correspondent and 


of your standing. We therefore regret that in giving . 


publicity to the paragraph referred to, you did not take into 
consideration the prejudicial effects which might be pro- 
duced by the publication of such а report in а responsible 
organ. | 

During the last 15 years this company has carried out іп 
the principal countries of the world, private and public 
installations of considerable importance, and amongst the 


the reply received amounta to the following :— Не fails to see 
grounds for the complaint, and remarks that the fact of the 
Société Anonyme Electricité et Hydraulique having with- 
drawn from the group tendering for the Brussels central 
station, in the opinion of the Z/oile Belge puts the Cie. 
Internationale out of competition for the contract. Ii the 
German trust is endeavouring to monopolise the Belgian 
market, the Cie. Internationale is rather to be pitied. 
Our correspondent is not a shareholder in the com- 
pany, disclaims the slightest ^ animosity against it, 
and is glad to learn from the above letter that the 
shops are abundantly provided with remunerative work. 
Bat if the 500-fr. shares are only worth 134°50 fr. and 
work and funds are plentiful, is the general state of the 
market sufficient to account for the low quotation? We 
hardly think that the Cie. can legitimately complain about 
the quoting of the prices of the shares, for such information 
is public property and is a guide to investors, and, ipso facto, 
if the Société Electricité et Hydraulique goes into the 
trust, the “ obligations ” should be worth 500 fr., and there- 
fore, as an investment, are well worth buying at 320. The 
commente referred to are simply an account of current talk 
in certain Continental financial quarters, and as such, 
presumably, are within the legitimate sphere of the Preas.— 
Ebs.-E. R.] | 


Institution of Electrical Engineers. 


It often appears to me that there are quite a number of 
so-called members of all grades proposed and enrolled in the 
above Institution who, I contend, are totally unfitted and 
unworthy to be connected with an Institution of such 
sound principles, and are members only for their own 
selfish ends and to the common detriment of other 
members. 

I could relate instances of one or two cases in question, 
where candidates who have been successful, do not tend to 
the welfare of and maintain the lofty ideals demanded for this 
scientific institution. I believe that their only motive in 
во joining was to create, if possible, some little sensation 
with their ill-gotten title, and to obtain charge of some 
electrical undertaking, to the detriment of those who have 
had already to go through the necessary training and routine. 
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I would, therefore, suggest that proposers of such candi- 
dates would use every precaution to prevent undesirables 
from entering. І conclude by asking the opinione of other 
members who are anxious for the welfare of our worthy 
institution. m 

Electro- Vital. 


Recent Developments in Metal Conduits for Electric Light 
4 Installation в. i 


It appears to me that Mr. Waterhouse's critics have either 
not read his article carefully, or have failed to grasp what 
he stated very clearly. Incidentally, I agree with him that 
in matters of this sort noms-de-plume are not always satis- 
factory. This brings me t» the letter signed “ B. F.,“ and, 
dismissing the personal remarks at the commencement as 
unnecessary and trivial, I should like to state that the three 
expressions quoted neither show inconsistency, nor demon- 
strate that the author does not quite mean what he says. 
That wood-casing “ requires special labour аё a high rate 
for its erection, which is necessarily slow,” is a fact. A 
good joiner receives more than a '*pipe-slinger," and that 
his work is necessarily slower is also a fact that cannot be 
traversed. Again, “the one thing that can be said in its 
(wood-casing’s) favour is its economy in first cost" is a 
truism that B. F.“ has misunderstood. The author clearly 
refers *to the cost of material—not of system erected. 
Finally, there was an all-round demand for something 
that would reduce the high cost and time taken in erection” 
points so clearly to the cost of labour only in erecting wood- 
casing, that it is difficult to understand how “ B. F.“ can 
arrive at the conclusions he does, except on the premises I 
have made. To sum up, wood-casing per se is cheaper than 
socket joint conduit, but the extra cost of its erection more 
than compensates for its economy in first cost of material ; 
therefore the cost of a socket-joint installation is less than 
the cost of a wood-casing installation—a fact established 


long ago. 
T Y. Zingler. 


Jerry Wiring. 


. The following copy of advertisement appears in to-day’s 
London Daily Chronicle, “ Situations Vacant" column :— 


EN (Young) witbout Trade.—How to become electric wire- 
man; good pay and prospects Write, enclosing addressed 
envelope, Foremsn Electrician, 7, Carthew Villas, Hammersmith. 


This Foreman Electrician is evidently anxious to con- 
tinue the * Jerry" wiring business that has retarded pro- 
gress in the electrical industry for years past. 


| A. Ewer, 
GENERAL SECRETARY, Electrical Trades Union. 


London, E. O., April 18th, 1904. 


Tramways and Compulsory Running Powers. 


There is going to be a big legal buttle on the above 
question, A conference of enterprising tramways com- 
mittees i8 to meet at an early date in London to discuss 
the line of action. 

Now is the time for our municipal tramway under- 
takings, without exception, to combine and protect them- 
selves against selfish private enterprises and monopolists 
who are endeavouring to make “lawful” the compulsory 
agreement of running powers. 

While the line of action to be worked upon has not yet 
been formulated, and probably will not be definitely decided 
upon for some weeks, a suggestion may not be out of place. 

Why not form в Municipal Tramway Association before 
it i8 too late, and each and every tramway undertaking 
gubscribe, say, a sum of £250 to £500, to а common fund 
to fight their just cause through Parliament ; such a sum 
is insignificant compared with the question at issue, and to 
the sum already spent even on the smallest tramway under- 
taking in the country. 

Is it fair and just to expect a few enterprising Corpora- 
tions like Manchester, Glasgow, Newcastle, and abcut three 
or four others to fight a cause which is for the common 
welfare of municipalities and the public ? 
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All shonld join together and present & strong, united, bold 
opposition, with unlimited capital to justly uphold what they 
think is right. 

Every Corporation tramway manager in Great Britain 
ought, without delay, to bring this suggestion before the 
notice of his Committee. 

It is a question of vital importance as to whether the 
municipal tramways (who are now practically in the embryo 
state and just breathing success) are to be probably set 
back for years by ап unjust burden being thrown upon them. 

It is a fight: on one side are selfish private interests 
whose sole object is money, and who, to gain their own ends, 
are trying to compel Corporation tramways to grant them 
privileges ; on the other, side, are the municipal tramway 
undertakings who are working for the welfare of .the com- 
munity at large. 

Any man who has the interest of municipal tramways at 
heart should be up and doing. 

| Wm. К. Bowker. 
April 1375, 1904. 


Electricity Supply Accounts. 


Mr. Burnett's letter reminds me that а week or two back 
the accounts of the Barking Electricity Supply Undertaking 
were analysed in the ELECTRICAL REVIEW, and 1 would be 
glad to know how tbe ret result was brought out as a 
deficit of £30. The official abstract of accounts, examined 
by the LG.B. auditor, and passed by him as correct, 
showed a net credit balance of £19, not much to be proud 
of, I admit, but at the same time better than £1 on the 
wrong side. 

As regards accounts generally, Mr. Burnett, rightly, I 
think, points out that under the system of analysis adopted 
by the ErkcTRICAL Review, an undertaking maintaining 
public lighting, private lighting and motors, is made to show 
less favourable results than the undertaking which does not 
maintain any public lighting, апа which tells а coneumer 
whose main fuse has blown, or whose motor has * gone to 
frame" to go to his contractor to get it put right, which 
may take a week. 

As an example, take the case of an undertaking doing no 
maintenance outside its own power station and mains, and 
the same station maintaining public lighting and private 
installations, 


No. 1. р No. 2. 

Without Per With Per 

maintenance. unit. maintenance. unit 

Output ... 1,000,000 — 1,000,000 — 

Revenue А £192,000 2:9 £15,000 36 

Generating costa £3,000 07 £3,000 07 

Distribution ,, £1,000 02 & 4,000 10 

General $i £2,000 0˙5 £2,000 05 
Total 10 £6,000 1°4 £9,000 2°15 

Percentage to revenue 50 % — 60 % — 


It is assumed that the costs of generation, management 
and maintenance of distribution system up to consumers’ or 
public lamps’ main fuse are the same in both cases, and it 
is obviously unfair to make it, appear that because No. 2 
undertaking is keeping in order other people's property 
besides its own (it is not a municipal concern) it is getting 
7d. рег vnit more revenue than No. 1, that its costs are 7d. 
higher, and percentage of costs to revenue 10 per cent. 
greater. These are the figures by which an undertaking is 
judged, and I suggest that the costs of attending to public 
lighting and private consumers’ installations should be 
omitted, and a corresponding amount deducted from the 
revenue, where no separate profit and logs account is shown. 

I suppose, to be strictly correct, the accounts relating to 
this maintenance should be shown as thongh it were a 
separate department, and the net result included in the net 
revenue account. 

I cannot agree at all with your remarksin your April 8th 
issue, a8 the cost of maintenance, running, repairs, &c., of 
the undertakers' own property is the total cost of production ; 
the cost of maintenance of anything outside this cannot be 


held to be in any way a cost of production, it only being 


undertaken in the case of private consumers in order to save 
the latter the annoyance and loes of time and . business, 
caused by want of prompt attention, and in the case of 
public lighting because it would hardly pay the lighting 
authorities to keep a repairing staff, especially when they 
also own the electricity undertaking. 
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Your remark that Mr. Burnett, having obtained a steady 
load in public lighting, is unwilling to admit the expense to 
which he has been put, is quite beside the point; you would 
hardly argue on the same lines if the load under discussion 
ыш to be private lighting with а 10 per cent. load 
actor. 

One other point in connection with analyses of coste, 
there is another anomaly, the “unit sold." With the in- 
creasing numbers of power stations supplying energy to 
tramways, and in bulk, measured either at the station or 
at a central distributing point, the term “unit sold” is 
misleading ; for obvious reasons the “unit generated” 
cannot be taken, but I should imagine that if the “ unit 
delivered " to the feeders at the power station switchboard 
were taken as a basis of calculation, it would enable more 
correct, comparisons to be made. | 


A. Hugh Seabrook, 
. | Engineer and Manager. 
Barking, April 12ih, 1904. | 


\ 


Barrow-in-Furness Municipal Electrical Supply. - 


With reference to the c mments on above in your 
* Correspondence " column of this week's issue. 

Item.—Private mains and services £226 included under 
Total Works Costa, as these are neither repairs, renewals nor 
depreciation, but purely ап extension, the amount in the 
first instance should have been debited to capital, just in the 
ваше manner as any other mains extension or new services 
would have been, and ав ап amount was refunded for same 
from the consumers, capital account ought to have been 
credited with the original expenditure, and the amount 
received over and above this treated as а revenue ; on the 
other band, had the amount received been below the original 
expenditrue then the difference ought to have been debited 
revenue, This, I think, is a correct method of dealing with 
accounts of this description as they can hardly be called a 
working expenditure. 

He Public Lamps Account.—As stated in Mr. Burnett’s 
letter, if this item is included in Total Works Coste, no fair 
comparison can be madé between works having no public 
lighting and works having public lighting, therefore, to 
make а true comparison, I think the cost to the department 
for carbons, trimming, &c., on street lamps should be 
deducted from works costs. This should be done purely for 
the sake of comparisons, as with an increased output similar 
to that obtained from the street lighting, it is only natural 
to assume that the works costs would to all intents and 
purposes be practically the same without the addition of the 
extra expense entailed for the trimming carbors, attendance, 
&c., necessary for the street lamps. 


| Accountant. 
April 12th, 1904. 


Municipal Appointments. 


Here are two recent additional illustrations of positions 
which were filled under “ suspicious ” circumstances, About 
two weeks ago the applications were invited for the 
appointment of general manager of a Corporation tramways 
(salary £300 per annum) in acity not 1,000 miles from 
Manchester. | 

For the purpose of appearance, evidently with the 
object of pretending to be genuine, they selected five candi- 
dates, amongst them one who is an assistant in the engineers 
department of that city ; he is the man picked for the job, 
&nd has been since about Christmas. 

Second case :—An enterprising city not 1,000 miles from 
Manchester advertised for a Parcels Superintendent (no 
salary stated) ; they picked 13 applicants, then reduced them 
to three, one of which was a gentleman of wide experience, 
and as an all-round man with such like experience, has no 
superior in the country; they cast him aside (not on a 
question of salary, because he was lower than the successful 
applicant) and appointed another man, at the same time 
telling the successful applicant (who came from a steam 
railroad) that as regards goods traffic on tramways, he could 
get all the information he desired from the very man 
(who is an experienced man in tramway parcels) whom they 
cast aside. It seems that the successful applicant had two 
ог three testimonials from well-known M. P.'s, who, it is 


needless to say, possess no personal knowledge of tramway 
work, yet they recommended bim. I could say more about 
this case which would surprise your readers, but refrain from 
so doing. 

Fair Play. 


PARLIAMENTARY. 


East LONDON AND LOWER THAMES ELEOTRIO Power BILL. 


Тиш Bil) came before Mr. Cawley's Committee of the House of 
Commons on April 13th. The promoters were represented by Mr. 
Balfour Browne, K. C., Mr. Ackworth and Mr. Lynden Macassay. 
Petitions against the Bill were lodged by the following :—Barking 
Town Council, Stepney Borough Council, Wanstead U.D.C., 


. Woolwich Borough Council, Leyton Urban District Council, Grays 


Pd 


Thurrock Urban District Council, Woodford Urban District Council, 
Essex County Council, Hackney Borough Council, Deptford Borough 
Council, Bermondsey Borough Council, Poplar Borough Council, 
Ilford Urban District Council, London Electric Supply Corporation, 
East London Waterworks Co., West Ham Corperation, Metropolitan 
District Railway Co. East Ham Urban District Council, several 
electric lighting companies of London, Greenwich Borough Council, 
Whitechapel and Bow Railway Co., London, Tilbury and Southend 
Railway Co., and the London County Council. 

In opening the case for the promoters, Mr. Влтғоов BnO wn said 
that the Bill was to incorporate the East London and Lower Thames 
Electric Power Co. to erect three generating stations, mainly for power 

in the East End of London. There would be three gene- 

rating stations eventually, but only one of them would be erected at 
first. One of the sites proposed was at West Ham. Then in order to 
supply the south side of the Thames, there would be а station at 
Greenwich, and the tbird would be at Grays. All the sites, it 
would be seen, were on the River; that was in order to get coal 
cheaply, and all of the statíons would be within easy reach of the 
railway. There were a large number of local authorities opposing 
the Bill, and that was not the first time that the matter had been 
discussed in Parliament. Electricity for power purposes bad com- 
mended itself to manufacturers al] over the country, and some of the 
companies which supplied electricity for that purpose, and which 
had been established for a few years, were doing well. The question 
was whether power should be supplied by a company in places 
where а local authority had power to supply electricity for lighting 
urposes. It wason this question that the opposition of а number 
of the boroughs who petitioned against the Bill was founded. He 
would show tbat the matter had been decided by Parliament wben 
four Bills were promoted some years ago. The matter was then sent 
to a joint committee presided over by Lord Cross, who came to the 
decision that the public advantages of electric power warranted the 
granting to undertakings of compulsory power to take land for 
generating stations. That Committee also came to the conclusion 
that the Board of Trade should grant provisional orders for that 
purpose, and that procedure by private Bill should be reserved for 
special cases. With regard to the liability for nuisance, a point 
raised by some of the petitioners, the Joint Committee considered 
that where land was compulsorily acquired, a company should not 
be subject to any further liability than that imposed by 
the Act of 1882, but that in the case of land acquired by 
agreement the company should be subject to the ordinary law. The 
Committee further said that compulsory power for landing might 
also be properly given where the site was not in the area of supply, 
and that wnere sufficient public advantage could be shown, power 
might be given over an area of several 1 authorities. That, he 
considered, set at rest the iquestion as to whether such a Bill as that 
could proceed. Oounsel then dealt with a number of precedents. 
Coming back to a consideration of the Bill itself, he said’ that the 
banks of the Thames were crowded with manufacturers and it was 
a wonder that such a Bill as this bad not come to Parliament,before. 
There were a number of traders, many of them large traders, who 
were prepared to take a great quantity of energy. Mr. Browne 
then dealt with the opposition of various electric light companies 
and railway companies. At the conclusion of his speech the 
Chairman asked if the Bill was opposed by all the local authorities. 

Mr. Влгғосв Browns said that not all the local authorities were 
opposing, and many of those that were, were not appearing by 
counsel. 

The CHAIBMAR: Yon are not supported by any? | 

Mr. Batrour BRowNE: I don't suppose we are! Would you 
expect it ?— He had never heard of a local authority supporting a 
power coi, pany. 

The ORHAIBMAN asked if the capital was assured. 

Mr. BaLYOoUB Browns said that there was no guarantee. It was 
impossible to show such a tee. No sound financier would 
think of backing a Bill until he saw what the Bill was going to be. 
Parliament might impose conditions which would render a Bill 
useless. What a financier wanted to see was that there was a 
castom for the commodity to be supplied. 

The CHAIRMAN: What is the capital required by this Bill? 

Mr. Batrourn Browne: Two millions, Sir, but we shall not want 
the whole of this at once. I am told tbat about £300,000 is con- 
sidered ample to build the first generating station and commence 
operations. 

The CHAIRMAN: Which station will you erect first? 

Mr. Влғосв Browns: I believe that the station in West Ham 
will be the Grat. 

: Bvidence was then called, the first witness being 
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Mr. Јони Cowan, the chairman and managing director of Messrs. 
Redpath, Brown & Oo., engineers, of Manchester, Glasgow, and 
Edinburgh. Far firm had works on Pi repe and he ho to 
take electricity for power purposes from the company. He was 
prepared to support the scheme financially. Other manufacturers 
who were prepared to take power were then called, and the Com- 
mittee adjourned, the Chairman suggesting that they would like to 
have some evidence that the scheme had adequate financial support 
on the next day. 

On April 14th further evidenoe in favour of the Bill was called. 
Mr. FaLOenx R, a solicitor, and chairman of the Mersey Railway Co., 
said that he considered the scheme had great prospecte. He men- 
tioned the names of various gentlemen who, he understood, would 
support the scheme by joining the board of the company. His 
support, he said, in answer to the Chairman, was conditional upon 
the granting of the whole of the area scheduled ; and, further, if the 
Committee decided to grant the Bill, but limited it to the supply 
of power, he would have to reconsider his оа It might be 
difficult to get manufacturers to take current for power and lighting 
from two different sources. Two-thirds of the capital would have 
to be raised at once. 

Mr. Іухрин Macassay, for the promoters, said that he was 
instructed that only one station need be erected at first, as cables 
could be laid across the river. | 

Mr. H. A. EARLE, a director of the Yorkshire Electric Power Oo., 


having given evidence, the Chairman ordered the room to be. 


cleared. After consulting in private, the CHAInMHAN, on tho re- 
admission of parties to the room, said that the Committee desired 
to have witnesses who were prepared to support the scheme, and who 
were not promoters. 

Mr. BALFOUR Browns then called Mr. C. H. Merz, the consulting 
engineer to the Newcastle-on-Tyne Electric Supply Co. He said 
that he was prepared to assist the scheme financially. He could 
induce some 50 or 100 persons to place £2,000 or £8,000 each as a 
nucleus to the necessary capital. He would not advise the promoters 
to proceed if any part of the scheme were cut out. 

Mr. A. CAMPBELL Swinton was also called in support. He could 
underwrite, or get underwritten, some £50,000. 

On April 15th Mr. W. Каву was called, and said that he was 
willing to support the scheme to the extent of £10,000. 

The Committee having consulted in private for а few minutes, the 
CHAIRMAN announced that they had come unanimously to the deci- 
sion that the preamble of the Bill had not been proved. 


LONDON, CAMBERWELL AND DuLwiCH TRAMWAYS. 


А SELECT CoMMrTTEE of the House of Commons had this Bill under 
consideration on Thursday, April 14th. Mr. Honoratus LLOYD, 
K. C., opened the oters’ case. The Bill, he said, was for power 
to re-construct for electric traction the tramways now in the hands 
of the London, Camberwell and Dulwich Tramway Co. The lines 
were authorised by several Acts during the eighties, and owing to 
the decision of the London County Council not to purchase, they 
had been practically derelict for many years. Several attempts had 
been made by the Camberwell Borough Council and the don 
County Council to get the lines pulled up. 

Mr. SELLON, the engineer, described the lines, and said that they 
could be made to pay if worked by themselves, and with no connec- 
tion with any other lines. In 1885 the company were authorised to 
make a tramway down Rye Lane. The existing line from Queen's 
Road to Lordship Lane took the passengers nowhere, but if 16 were 
continued down Bye Lane, it would bring the public to the London 
Brighton and Bouth Coast and the London Chatham and Dover 
railway stations. The capital required was £120,000. The probable 
number of passengers that would be carried was 44 millions per 
annum. There was no competition whatever, except a bus or two. 

On Friday Mr. BELLON was further examined. He said that the 
scheme would necessitate the widening of Rye Lane in certain 
parts. Comparing Peckbam with Oroydon to show the probable 
number of passengers that would be carried on the new tramways, 
he said that 6,000,000 passengers were carried annually on the 
Croydon tramways to North End, Croydon. The estimate for the 
present line was 5,000,000. The Committee adjourned. 

On Monday Mr. Нотснїнвон addressed the Committee on 
behalf of the promoters. He said that the promoters regarded the 
tramways along the whole length of Rye Lane as very important 
to the future of the scheme. However, they would be prepared to 
carry out the remainder of the scheme, and to guarantee the capital, 
if the Committee rejected tbe line along Rye Lane. They had 
existing rights, however, which they did not wish to surrender. 
Certain points with regard to the widening of Rye Lane having been 
discussed, the CrHAIBMAN said that, although the Committee had no 
great sympatby with the promoters, he must say that, from the 
point of view of public convenience, they had a fairly strong case. 
He was sorry that the L.C.C. bad not seen fit to negotiate with the 
company for the absorption of the company. The company would 
be in the position of obstructing the construction of the lines, if the 
Bill were not passed, for several years. 

Mr. S. SELLON continued his evidence, and put in plans showing 
the width of the roadway at various parts. 


CHESHIRE ELECTRICITY AND PowER Gas BILL. 


Tuts Bill came before Mr. Cawley's Committee of the House of 
Commons on Monday, when there were a number of petitions 
against the Bill, 


Mr. Suiness WILL, K. O., in opening the case for the promoters, 
said that the Bill was to incorporate the Cheshire Electricity and 
Power Gas Supply Co., and to confer powers on the company. The 
object of the company was to supply electricity and power gas over 
the whole of the County of Cheshire. The capital of the company 


would be £1,000,000, with borrowing powers for one-third of that 


amount. The area of supply contained over 1,022 square miles, and 
included one city, three county boroughs, and affected 59 local authori- 
ties altogether. Out of the 59 there were comparatively few oppo- 
nente of the scheme. Stockport was opposing the Bill on the grounds, 
as it alleged, that there wou'd be no demand for power, bat he 
would be able to show that there were a latge number of manu- 
facturers who would be willing to take power. A petition in 
favour of the Bill had been signed by a number of those manu- 
facturers who together made use of no less than 11,890 m.p. The 
gas proposed to be supplied was Mond gas, and the electrical part 
of the scheme followed precedent. Electricity would be supplied 
to authorised undertakings only, and energy only to private 
persons. Although they were to be able to supply current to 
authorised undertakings, the company could not force it upon them, 
so that it could not be said that the company was competing with 
those undertakings. The promoters anticipated that there would 
be a large demand for electricity and Mond gas. They could 
generate electricity much cheaper than the small undertakings 
could, and those local authorities who wished would be able to pur- 
chase current from them. The company did not wish to have а 
monopoly of the district ; and there wasa provision in the Bill that 
the company should not oppose any application for a provisional 
order on the part of any local authority. Oounsel then dealt with 
the gas part of the scheme, and, in conclusion, eaid that Cheshire was 
excluded from the North-Western Electricity and Power Gas 
scheme of last year on the ground that the capital of that Bill, 
£2,000,000, was insufficient for the whole of the undertaking. 

Mr. Joun Втовавом, M. Inst. O. E., was called, and said that he 
had had considerable experience of power distribution from a 
central station. He was called in by the International Committee 
on the Niagara scheme. The cost of running engines by Mond 
gm would be one-fourth of the cost of using steam raised by Welsh 
ооа]. 

Cross-examined by Lord Новивт Окс, К.С. (for the Altrincham 
Electric Supply Co.): The gas would be of no use for lighting 
purposes. 


Standing Orders.—On April 14th, further Standing Orders were 
found to have been complied with in the case of the following 
Bills :—Nuneaton and Ohilvers Coton U.D.C.; Metropolitan Rail- 
way; Preston, Chorley, and Horwich Tramways; Tyneside Tram- 
ways and Tramroads Bill; Tynemouth Corporation Bill; Leith 
Corporation ; and Dundee, Broughty Ferry and District Tramways. 

Petitions.—The Lancashire and Yorkshire Railway Оо. has 
deposited a petition in the Private Bill Office in opposition to the 
Preston, Chorley, and Horwich Tramways Bill, and the Newcastle- 
upon-Tyne Corporation is opposing the Tyneside Tramways and 
Tramroads Bill. 


OUR LEGAL QUERY COLUMN. 


“ DRU“ writes:—'' A Corporation was granted an electric lighting 
order in 1898 by the Board of Trade under the Electric Lighting 
Acts of 1882 and 1888. Is the Corporation under the same compul- 
sion to supply electric energy for motor or other power use, as for 
lighting use?" 

„,“ Before giving a definite answer to the question addressed to 
us by Erimus," it would be necessary to consult the provisional 
order under which the Corporation to which he refers now supplies 
electricity. Assuming, however, that the ordinary form has been 
followed, it would appear that the Corporation is bound to supply 
" energy," and this obligation is irrespective of the purpose for 


which the energy is required. Sec. 19 of the Electric Lighting Act, 


1882, provides tbat where a supply of electricity is provided in any 
of an area for private purposes, then, except in so far as is 
otherwise provided, every company or person within that part 
of the area, shall on application, be entitled to a supply on 
the same terms on which any other company or person in such part 
of the area is entitled under similar circumstances, to a correspond- 
ing supply. It is further provided by Sec. 20 that the undertakers 
shall not, in making any agreement for the supply of electricity, 
show any undue preference to any local authority, company, or 
person. These are the obligations imposed upon the supply com- 
pany or corporation. Of course, if the undertakers find it n 
to supply energy for motors, they may charge for the same at 
the rates which they are entitled to charge for electric light. 
Asa matter of practice, however, the price per unit for motors is 
generally much reduced. 


E ] e ↄ T aa 


m CNI SRE 


** аг 


= = в. 


AL ии ср а 
а a - haa 


Vol 54. No. 1,978, Арат 92, 1904.) 


 THB ELECTRICAL REVIEW. 


669 


' LEGAL. 


A TRAVELLER'S CLAIM. 


At Lambeth County Court, before Judge Emden, on April 14th, 
Richard Vivian, a traveller, sued Robert Pries, trading as Dartnall 
and Pries, electricians, 82, Bunhill Row, E.C., for illegal dismissal. 
Plaintiff stated he was engaged by.defendant, in January, at £2 a 
week and commission. He was summarily dismissed on March 5th 
onthe plea that he did not bring in sufficient orders. As a matter 
of fact, witness's business was not to get orders, but to get defen- 
dant’s leave to send in quotations. If Mr. Pries made these quota- 
tions too high it was not plaintiff's fault. 

Defendant said he advertised for a traveller with a good connec- 
tion. Plaintiff replied, and was engaged at £2 a week. He was 


to get orders for wiring, &c., to the amount of £80 a month, and 


was to have 5 per cent. commission on any orders obtained over 
£80 a month, also he was to receive 23 per cent. on all goods 
sold. Witness found Vivian absolutely incompetent and withont 
aconnection. During the nine weeks he was there he only brought 


in work to the amount of £8 15s. 


Praintirr said that through him, defendant had the opportunity 
of quoting for work totalling £1,730 ; but his quotations were always 


too high. 


Defendant produced а copy of the ErEgoTBRICAL Revizw, showing 
that within the last few weeks his tender was the lowest of a number 
sent to the Camberwell Borough Council in connection with the 
electric lighting of the baths. The highest tender in this case 
was hundreds of pounds above bis. 

PrAINTIFP said, in reply to the Вахон, that his salary of 22 а 
week was not dependant npon anything. 

After farther hearing, Judge Empxn said defendant had not 


. made out a case for summary dismissal. He gavo judgement for £2, 


being one week's wages in lieu of notice. 


Kxid ur v. Тнв ISL or Ўтант ÉrECTRIC LiGHT лир Power Co. 


Ix the Ohancery Division of the High Court of Justice on Friday 
(April 15tb), before Mr. Justice Joyce, Mr. Huanes, K. O., said that 
in this case he had a motion to sequestrate the company for com- 
mitting а breach of the injunction his Lordship granted in January 
last. restraining the company from committing any nuisance. As 
the affidavits were not complete, he asked that the motion might 
stand over for a week. 

Mr. YounGcER, К.С, who appeared for the defendant company, 
said he was not sure that his evidence would be ready in a week. 

Mr. Justice Тотон thereupon directed the motion to stand over 
unti] Friday, the 29th inst. ! Е 


. EMPLOYEBS! LiABILITY Act. ’ 


Ат the Brompton County Court on Monday, before Judge Stonor 
and a jury, est G. S. Burr, a fitter's mate, 20, Limerston Street, 
Fulham Road, Chelsea, 8.W., bronght an action under the 
Employers Liability Act against the Underground Electric Rail- 
ways Со. of London, Ltd., Hamilton House, Victoria Embankment, 
S. W., claiming damages in respect of personal injuries alleged to 
have been sustained owing to negligence on the part of the 
defendants or their servants. The claim was set down at £261 6s. 

Mr. Wildey Wright appeared for the plaintiff, and Mr. Scarlett 
for the defendants. · : 

Piaintiff’s counse] stated that on January 4th last his client was 
in the employ of the defendante, working at the new generating 
station at Lot's Road. The man was told by the foreman on the 
job to assist in unhooking and lowering & heavy block and fall 
which was suspended from an iron girder. The men had to stand 


. upon two 9-in. boards, and, it would be contended, no proper 


appliance was provided for releasing the tackle. The men had to 
raise the whole weight by their hands, while another man, by means 
of а rope turned twice round one of tbe girders, pulled in the 
"slack." Buddenly, however, the rope slipped, and plaintiff's left 
hand was caught and terribly crushed by the chain as the falling 
weight made it taut. The plaintiff bore out counsel's statement, 
and other witnesses corroborated. "n 
Mr. WinLLIAM Rosert Perupe, civil and consulting engineer, 
maintained that the block and fall on the occasion in question was 
lowered in an unsafe way. They should have been raised and then 
lowered by means of a rope slung over something above, во that the 
men did not have the whole weight on their hands. 

Mr. EpG4n SRAw, engineer, agreed with the last witness. 

For the defence, RicHarp SHIMMInd, 15, Barclay Road, Fulham, 
foreman on the job, said that they had lowered blocks and falls 
both before and since, in just the same way as was done when the 
accident occurred. Witness had had considerable experience in the 
trade, and never knew of any method being adopted for lowering 
tackle other than that used at the time of the accident. After the 
eut the plaintiff had admitted that it was due to his own 
au 

Other evidence having been given. 

Mr. CHARLES FREDERICK FULLER, Member of the Institution of 
Mechanical Engineers, maintained that the method adopted by 


the defendants on the occasion of the accident was a safe and 


proper one, 
© jury found that the plaintiff met with his injuries through a 
* pure accident.” 

bis was a verdict for the defendants, in whose favour his Honour 
gave judgement, with costs. 


of which the case turned, was in the follo 


The plaintiff still had a claim under the Workmen’s Compensation 


. Act, and was awarded 16s.—half the amount of his usual wages—as 


from a fortnight after the accident till the present time, and as he 
was now partially incapacitated, 10s. a week from this date, so long 
as he was prevented by the effects of the accident from doing his 
ordinary work. | 


NationaL ELRHOrRIO Traction Co., LTD. 


Вттіка for the disposal of companies’ business in the High Court 
of Justice on Tuesday, Mr. Justice Buckley bad before him for 
heariog & petition by W. G. Skipworth for the winding up of the 
National Electric Traction Oo., Ltd. 

Counsel stated that it was a judgment creditor's petition, but 
the debt had been satisfied, and he asked that the petition be dis- 


missed. 


His Lordship assented. 


NaTIONAL ELECTRIC WIRINd Oo. v. MILLER. 


| TRIS case came before a Divisional Court of King's Bench, composed 
. ofthe Lord Chief Justice and Justices Willsand Kennedy, on Monday 
` апа Tuesday last, on the plaintiffs appeal from a decision of his 


Honour Judge Smyley, sitting at the Shoreditch County Court. 

Mr. BAILHACHE, for the appellante, said that the case arose under 
an electric lighting contract which had been before the Courts several 
times, although the point raised in the case had not arisen before. 
The action was brought by the plaintiff company for tbe wrongful 
removal of a free wiring installation which the plaintiffs, a free 
wiring company, had put in а house, of which the defendant was the 


. landlord, the installation being put in at the request of а former 


tenant. The short facte were as follows:—In November, 1901, the 


` plaintiffs put in an electric installation to a house in the occupation 
. of a gentleman named Vousden, at Stoke Newington. 


The Lorn Онт Justice: What sort of a tenant was he? 

Mr. BAILHACHE replied that he was evidently a tenant for a short 
term. In May, 1902, the plaintiffs discovered that their installation 
had been completely removed, and that Mr. Vousden bad left. The 
company's agreement was made with Vousden. At the foot of the 
agreement was a memorandum signed by the landlord, or for the 
landlord, the defendant. The memorandum, u the construction 
g terms: — I, the 
undersigned, being the landlord of the above-named consumer, and 
being the owner of the premises, hereby consent to the installation 
of wires and fittings in the said premises upon the terms and con- 
ditions of the above agreement, and agree that the said wires and 
fittings shall not be removed without the consent of the Council 
and Wiring Co. in writing." The fittings were removed by the 
tenant who succeeded Vousden, and the plaintiffs were suing the 
defendant, the landlord, for breach of his ment with the com- 

emente were always subsidiary to what were 


pany. These agre вій! 
called the “head agreements.” The municipality, or company, 


procured a provisional order to supply electricity for a certain 
district, and they in many cases.entered into agreements with a free- 
wiring company to put in the installations into the houses in the 
district upon the terms in the agreements, and to be embodied in 
the agreements with the consumer. 

The LoRD CHIEF JusTIOE: Is it agreed that the defendant, the 
landlord, is bound by the memorandum ? 

Mr. Bat;HíACHE: That is the point. The County Court Judge 
says he is not. | 

The Lorn CRY Justice: On what ground? 

Mr. BarLRAOHER: He decided that the memorandum was a licence, 
and not an agreement at all. A point was taken in the Court 
below of the power of the son to sign the agreement on his 
father's bebalf, but that point was effectually disposed of in the 
admissionsiin the County Court. This agreement was made between 
the three parties, the supply company, the Metropolitan Borough of 


- Hackney, the wiring company, and the consumer. The scope of 


the agreement was that the wiring company put in the installation 
free of any initial expense, and the consumer had the option of 
buying the installation, and until he bought, so long as he used the 


. installation, he paid a rent for it, that rent being collected by the 


supply company, the lighting company. It had been held in this 
Court that the word “used” in thatconnection meant “opportunity to 
use,” and so long as he had an opportunity of using it. Appellante’ 
position was this: As against the original consumer, so long as the 
installation is in situ, we are entitled to our rent for the opportunity 


. of user; but, if that installation has been removed, then it is open 


to the consumer, so long as he has not himself removed it, or 


authorised the removal, to say “I shall no longer pay you 


any rent, because I do not, in fact, use the inatallation, and 
my opportunity to use it bas gone.” One other formality he would 


like to mention was that, on the strength of agreements of this kind, 


many thousands of pounds were invested in these installations, so it 
was important to have it decided exactly what the landlord’s liability 
under these agreements was. The amount involved in this case was 
emall—Aabout £3 48. 

The Losp Cuig» Jusrick: I assume that Miller was not a party 
to the pulling down ? ' 

Mr. CHE : Oh, no. 

The Lorp CRY /овт1ов: You say that the words agree that 


———— ee 4 b - 


thesaid wires and fittings shall not be removed," means that he 


undertook that they should not be removed. The question seems 
to be whetber those words mean that the defendant undertook they 
should not be removed. What do you contend the promise is ? 
Mr. Ban nachm contended that the promise was an undertaking 
by the defendant that the installation should not be removed. Of 


course, some limitation must be put on the matter. If a burglar 


E 
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broke in and stole the fittings, of course the landlord would not 
be liable for that. His contention was that this was an under- 
taking by the defendant that the fittings, &c., should not be removed 
by his tenants. 
Mr. Justice Wats: I should think that as soon as this discussion 
гони known, you will get по landlord to eign the agreement іп 
ture. | 


Mr. BAILHACHR: What the plaintiffs wanted was to be protected 
against the very thing which had happened in the present case. The 
only person who could protect was the landlord, and that landlord 
had made an agreement to do so with the Wiring Co. There was 
nothing in the world to prevent him making a similar agreement 
with the new tenant that he himself let in. In the t case 
the defendant had not the plaintiffs at all If the 
defendaht did not mean to undertake an obligation of this kind 
why did he not put into the agreement submitted to him that the 
wires and fittings should not be removed by bim or without his 
consent. 

"The Говр ОнтЕ» Jusricm said that was the strongest way the 
learned counsel could put his case. 

Mr. ELpow Banxus, having argued in support of the County 
Court Judge's decision on the point of construction, 

The Lorn CRY Justics, in giving judgement, said he never 
desired to send а case back, but it was practically impoesible for 
them to give & satisfactory judgement in tbe present case without 
the facts being further stated, especially in view of the agreement 
that there was a contract in the present case. A good deal might 
turn upon what the actual position of the landlord was. All he 
said was, that it was impossible for the Court to say that this was a 
licence only. He agreed with Mr. Bailhache’s argument that the 
words “agree, &.,“ did impart a contract of some kind or other, 

but he thought a very grave question would arise as to the contract 
itself. There would be some question as to the agency of the 
person who signed the agreement for the landlord. He thought 
that before the Court attempted to вау what the rights of the par- 
ties were, the case must go back for further investigation, and must 
come upagain on an agreed state of facts. The costa of the appeal, 
ача ав the costs of the trial, to abide the result of the second 


Justices Wells and Kennedy concurred. 


Tur Охрввавоокр EnzcrBIC RarLwar Co. or Lompom, Lrp., 
AND THE COMMISSIONERS OF INLAND REVENUE. 


Ts case came before Mr. Justice Channel] in the King’s Bench 
Division. on Tuesday. It was a special case, raising the question 
of the amount of stamp duty payable by the Underground Eleciric 
Railways Co. of London under the agreement by which they 
acquired control of the Brompton and Piccadilly Circus Railway, 
the Charing Oross, Euston, and Hampstead Railway, the Great 
раа and Strand Railway, and the Baker Street and Waterloo 
way. | р 

Mr. Roskill, K. O., and Mr. Austin Carpmael appeared for the 
railway company, and the Solicitor-General and Mr. Rowlatt for the 
Oommisaioners of Inland Revenue. 

It appeared that by an agreement, dated June 25th, 1902, with 
the Metropolitan District Electric Traction Co., Ltd., the new com- 
pany, the Underground Electric Traction Oo., Ltd., which had 
been formed with a capital of £5,000,000, agreed to purchase the 
whole of their unde с. The capital of the new company was 
to be divided into 500,000 shares of £10 each. Part-of the condi- 
tions for the sale were :—(1) That £500,000 should be paid in cash 
by the new company on completion of the purchase, together with 
interest at the rate of 5 per cent. per annum on £250,000; (2) The 
sum of £500,000 in shares; and (3) The profits in the new 
company available for dividend in respect of each year should 
be applied:—(a) In payment of a cumulative dividend at the 
rate of b per cent. per annum on tke amount for the time being paid 
up on any shares issued by the new company ; and (5) in payment 
to the Traction Co. or its assigns as a farther part of the considera- 
tion for the sale of such а sum as should be equal to a dividend of 3 
per cent. on the amount for the time being, paid up on such of the 
original ordinary share capital of 5 millions in the new company as 
should for the time being have been issued by the new company. 
On July 8th, 1902, an instrument was presented on behalf 
of the new company for the purpose of being stamped, and 
the Commissioners of Inland Revenue, in assessing the duty 
payable, computed the consideration for the property agreed to be 
sold as £1,947,584, which, after making certain deductions, was put 
at 41, 527,358. The question was whether the Commissioners 
were right in including therein the sum of £780,000 under Clause 3 
of the agreement. The Commissioners held that the sum con- 
tingently payable out of profits in each year under the sub-clause 
was " part of the consideration of the sale," and that so far as such 
sum was capable of ascertainment at the date of agreement, it was 
liable to ad valorem conveyance duty at the rate of 10 per cent. 

The company, on the other hand, submitted that such sum was 
incapable of assignment, by reason of the remoteness of the con- 
tingency upon which the payment must be made. 

His LoRpsnr?, in giving judgement, said it appeared to be a case 
in which the two parties took uncertainties into consideration ; that 
was to say, double contingencies in respect of the dividend, which 
might be earned by the new company, as well as the amount which 
might be raised in sbares up to а certain period. "Taking everything 
into consideration, he could not come to the conclusion that the 
Crown were entitled to put their finger down at а certain date and 
say There is so much due and payable here." Therefore he must 
give judgement for the appellants, the Underground Electric Rail- 
ways Co. of London, Ltd., with costa. 

A stay of execution was granted. 


DOWNER v. CLARK. 


AT the Watford County Court on Monday, before his Honour Judge 
Sir Alfred Marten, K.C., the action, remitted from the High Court, 
of Downer v. Clarke came on for hearing. The plaintiff, Mr. Harold 
Downer, electrician, High Street, Watford, sought to recover from 
Mr. Robert Clark, of the Moorgate Engineering Works, £90 0з. 6d. 
for electric wiring done at the St. Pancras Receiving Homes. Mr. 
M. A. Robertson was for the plaintiff, and Mr. Beaumont Morice for 
the defendant. The plaintiff stated that he contracted to do the 
wiring for £108 in accordance with a specification. He adhered to 
the first part of the specification, but the latter part, dealing with 
a main cable, was useless, as it was not in accordance with the rules 
of the St. Pancras electrical authority. Mr. Clark, in his evidenoe, 
said that the 250 ft. of main cable which was in the specification 
had not been done by plaintiff, who had simply tapped mains 
laid in by the authorities to feed an electrical pump. The 
work he had not done had saved plaintiff £50. He had not sup- 
plied, as he contracted to do, steel conduit tubes, wood troughs, 
four junction boxes, asphalt, watertight covers and main cables 
from Leyton Road to the building. Expert evidence was given 
ав to the cost of the length of main cables. His Honour, in giving 
judgement, said that no variations were to be made without а 
written order from the architeot, and no such order was given. As 
defendant had paid £25, and there was £50 in Court, judgement 
would be for defendant, with costs, from the time of payment into 
Court. 


WOBEMEN'8S COMPENSATION APPEAL. 


Am appeal was heard in London last week from a decision of the 
judge of the Oldham County Court, holding that the widow of a 
bricklayer who was killed by lightning while working on some 
buildings in course of construction was entitled to recover com- 
pensation from the man's employers. Their Lordships di 

the appeal with costs, holding that, in the position in which the 
deceased was on the scaffolding, his risk of being struck by lightning 
was abnormal, and that, therefore, his death was due to an accident 
arising out of his employment. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING APRIL 218т,1903. | WIR ENDING APRIL 19TH, 1904. 


Adelaide р ег Value £274 Adelaide 55 . Value £80 
„  Teleg. mat. .. 672 Alexandria .. icu 5% oo 176 
Alexandria .. es is .. 265 $5 Teleg. mat. 441 
yk Teleg. apparatus 186 | Amsterdam .. "S oe % 50 
Amsterdam ,. iis ae .. 352 Auckland aie s AT 20 
Auckland LR К 22 Bangkok oe .. „ Be ee 85 
,?9 Teleg. mat.. 127 Bombay ee ee os es 2,286 
Bangkok 29 se^ ds Buenos Ayres. Teleg.mat. .. 202 
Bombay Ре EM д 50 E Calcutta es 24 17H 
Boulogne oe os ^ o.c oe 218 Cape Town oe oe oe ee 1,104 
Buenos Ayres © xs . 4,060 " Teleg. mas... .. 175 
Calcutta v ys i 1802 Colo Mace “a E^ M 
" Teleg. mat openhagen. Teleg. mat. 
Cape Town ne ne „ 177 Durban ss «s vá 1,041 
Colombo  .. 2 "n .. 579 " Teleg. mat. .. 908 
E Teleg. mat 952 East London As 88 .. 865 
Copenhagen. 2:6 1,038 Flushing E» se wa 61 
Delagoa Bay we Fremantle. Elec. machinery.. 102 
ban oe oe . 1,587 Genos.. ee . е0 oe ee 100 
i Teleg. mat: ee 1,707 Gibraltar А 3 is 41 
East London i e» 222 Hamburg ү 
Hong Kong 19 11 Teleg. mat. 1 
- Teleg. mat... 59 12 Hobart i 79 
Lyttleton 25 805 “> 10 Launceston.. 50 
Madras Ms vs m 2172 Lisbon E ЯР 88 aie 65 
Melbourne. га i5 .. 660 " Teleg. instrumenta 30 
Montreal eo oe S ee 90 Madras ee "EM es oe 67 
New York .. E is oo 20 - Elec. tramway mat. 150 
Otago T es 52 . 128 Melbourne .. А ee 30 
Penang 5% T - 28 10 Oporto 858 
Perth ee oe be oe 189 Otago ee ee ee ee 62 
Port Elizabeth Teleg. mat. 233 „ Teleph. cable .. 843 
Port Said x Р РЕ 49 Paris .. T is mer .. 377 
Rangoon... -— n" "e 56 „ Elec. machinery. ee 1,840 
Rotterdam ae Vs .. 186 Pernambuco  . .. us .. 126 
St. Helena. Teleg. mat. v 24 3 620 cwt. teleg. wire — 
San Sebastian š vs is 21 Perth ea ss és . 578 
Shanghai .. ae T . 789 Port Elizabeth ка 694 
Singapore .. is “+ xs 19 Rosario. Teleg. mat. 141 
"5 Teleg. mat. .. .. "39 Rotterdam .. " ee 57 
Stockholm. Teleg. mat. oe 40 Saigon oe eo 150 
Sydney A ©з ix . 229 Santos 2 2 ox zs 660 
Yokohama .. E ys sa 18 Seychelles. Teleg. mat. 96 
Shanghai... ss z 8l 
às Teleg. cable .. . 1,700 
~ Singapore .. s s 281 
Stockholm. "Teleg.eable 980 
Suez. Teleg. mat. " 225 
Sydney si i ee • 1,075 
Vigo. Teleg. paper ee .. 165 
Wellington .. es А z 93 
Yokohama .. ja a oe 1,647 
Total oe £19,801 Total £30,331 


Foreign Goods Transhipped. 


Otago. Elec, mat. .. Value £270 Cape Town. Elec. mat... Value £40 
; Durban. Elec. goods .. ace. 7 

Melbourne. Elec. apparatus 52 

t 

4 


Total .. . 42,026 


t 


Fire.—On the 13th inst. a fire broke out in an electric 
fittings store on the premises of Messrs. White Bros., electrical 
engineers, Sunderland. 
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Horsfall Destructors.—The Horsfall Destructor Co., 
Ltd., of Leeds, have lately brought out new issues of their Nos. 1 and 2 
destructor lista. No. 1 gives outline particulars of a large number of 
plants which had been put down by the company for public autho- 
rities in this country and abroad, with photographic illustrations, 
and a few details respecting the chief undertakings. A number of 
the plants put down to work in conjunction with electricity supply 
works are included. List No. 2 is a collection of reporte upon the 
results obtained with Horsfall installations, and we believe it will 
be of service to electrical engineers and other officials who wish to 
know the value of destructors when, combined with electric gene- 
rating plants. 

A few weeks аро the question of employing а Horsfall 
destructor at Dodworth, on property of the Windsor Corpora- 
tion, at a cost of £6,000, was the subject of a Local Government 


inquiry. The town clerk said that the Oorporation had adopted 


the Horsfall type because it was so constructed as to cause no 
nuisance. Mr. George Watson, managing director of the Horsfall 
Оо., stated that the chimney would be 90 ft.bigh, that all fumes 
would be cremated, and that they would guarantee that there would 
be no nuisanoe whatever from the destructor and would take full 
responsibility. Special precautions had been taken to catch the 
dust, a centrifugal dust-catcher being fixed, so as to prevent the 
escape of any dust from the chimney ; 65 of these destructors were 
at work all over the country, and there had been no complaint 
against any of them. There would be no bad smell or nuisance of 


any description. Dr. C. J. Jackson, medical officer of health for . 


Fulham, stated that a Horsfall destructor had been in operation at 
Fulham for five years, burning 35,000 tons of refuse per year. It 
was situated on the river bank, and within 120 yards of a:dense mass 
of houses. The pop Pros of Fulham was 150,000, and he had 
never had a single complaint of nuisance from the destructor. He 
visited, on behalf of his board, some eight or ten destructors 
ш d derent parts of the country before he recommended the 
orsfall. 


Book Notices. — Subject-Matter Index of Mining, 
Mechanical, and Metallurgical Literature for the Year 1901." 
Edited by M. Walton Brown. Newcastle-upon-Tyne: North of 
England Iustitute of Mining and Mechanical Engineers. Price 42s. 

“La Théorie de. Maxwell et les Oscillations Hertziennes—La 
Télégraphie Bans Fil,” by H. Poincaré. Paris: O. Naud. 

“The Electrical Industry: Lighting, Traction, and Power,” by 
A. G. Whyte. London: Methuen & Co. 28. 6d. net. 

“Practical Slide Making” (Photography Bookshelf Series), by 
G. T. Harris. London: Iliffe & Sons, Ltd. 1e. net. 

" The Income-tax Burden," by T. Hallett Fry. London :- Horace 
Cox. The Law Times. 64. 

The City of London Directory, 1904. London: W. H. and L. 
Collingridge. 12s. 6d. This directory, which is essentially a work 
for use in City offlo:s, has now reached its 34th year. Its contents 
hardly lend themselves to a review ; а mere recital of the sectional 
titles will serve to indicate the nature of the contenta ; there are, of 
course, the indispensable street, alphabetical and trades sections, 
and there are also departments devoted expressly to official matter, 
biographical notices, and particulars of public companies. The 


coloured map of streets is serviceable. The book is sub- 


stantially bound, and has a good office-shelf appearance, but we 
cannot vouch for the accuracy of the whole of the directory matter, 
for no record of City of London addresses can be considered com- 
plete which fails to include the name of the ELECTRICAL REVIEW, 
which has been published in London for the past 32 years. 

The Citizens National Union. ^ Paisley: Alex. Gardner. 6d. 
London: Simpkin, Marshall, Hamilton, Kent & Co., Ltd. This is 
an interesting pamphlet written by Mr. John Tullis, of Bt. Ann's 
Leather Works, Glasgow, bringing up to date another pamphlet 
written by the same author 12 years ago. The subject matter 
revises and briogs into line with the fiscal question of to-day, the 
old age pension scheme formulated in 1892 as the Citizens’ National 
Union. Mr. Tallis contends that the Poor Laws, as at present 
administered, have served their day, and that the time has come 
for the whole question to be fully considered in all its aspects, and 
the recent controversy respecting tariff reform has induced him to 
publish this new edition. The writer has produced an interesting 
contribution to the literature of a momentous problem, and although 
the subject is not within the immediate scope of the ELECTRICAL 
Review, and is not one for criticism from our pen here, we may go 
80 far as to say that we believe that it might profitably be studied 
by many of our readers, if only to stimulate interest in, and dis- 
cussion of, the matter. 

The Tyneside Electrical Pioneer, No. 1.— We have received from 
the Newcastle-upon-Tyne Electrical Supply Co., Ltd., a copy of a 
periodical about.to be published by that company for the purpose 
of advertising the advantages of electric light and power in the 
Newcastle area. The compauy is undoubtedly moving in the right 
direction, and Tynesiders will be attracted by the bright cover, if 
v i the rather feeble and, luckily, brief contents of this first 
attempt. 


Tenth Anniversary.—On the 18th inst. the Private 
Wire and Telephone Installation Co., Ltd., of 5, Palmer Street, 
Westminster, S. W., celebrated the tenth anniversary of its 
establishment. This firm, which has made а special feature of 
electric installations in asylums, hospitals, and public buildings, has 
carried out important contracts in various parts of the country. 
The company during the last few years has also undertaken electric 
light work, and the increase in this direction has been во great as 
to necessitate the creation of a separate department, which has 
been placed under the management of Mr. H. Bevan Swift, late 
of Messrs, Ball Bros. & Bates, who has recently joined the firm. 


ty a” 


Catalogues and Lists.—The Execrricat CO., LTD., 
of Charing Cross Road, W. C., have issued a handy file for keepi & g 
their various liste together in a convenient manner for easy refer- 
ence. The lists already filed deal respectively with incandescent 
lampe, Nernst lampe, Luna arc and flame lamps, E. O. electric fans 
and ventilators, electric light fittings, and a 32 pp. booklet relating 
to meter-testing. This last-mentioned list has only just been issued 
from the press, and it describes the company's various apparatus 
for calibrating electricity meters, and gives useful directions, formule, 
and particulars of the different types of meter supplied by the 
company. 

An illustrated sheet showing and describing Patschke's drawing 
apparatus for engineers has been sent to us. АП parte of the 
apparatus are movable, so that the draughteman can work either 


sitting or standing. We understand that although the equipment : 


has only been on the market a short time, it has already been 
adopted by many well-known colleges and engineering concerns on 
the Continent, and it is employed by the British Westinghouse Co. 
and a number of large manufacturing firms in this country. The 
sole agent for Great Britain and the Colonies is Мв. Eanesr C. 
Koop, 49—44, Moor Lane, Fore Street, E.C. | 

The KLEIN ENGINEERING Co., Lro., of Manchester, has issued a 
new catalogue, describing its condensing and water-cooling plant 
for electric light and power stations and other conditions of service, 
including special plant for steam turbines and high vacuum. There 
are some good half-tone pictures, and many drawings showing the 
different plante. 

The latest lists issued by the Ввгтізн THoxsoN-HousToN Co., 
Lrp., are: No. 165, relating to open arc lamps; and No. 166, 
showing their electro-magnetic track brakes. ў 

A four-page list (No. 105) received from Mzssns. 8івминв Bros. 
AND Co., LTD., touches upon telpherage in works and factories, and 
its illustrations show & system in operation at the company's works 
at Woolwich. 

From the BairisH Prism GLOBE ExectricaL Co., Lrp., of 145, 
Norfolk Street, Sheffield, there has come to hand an 18-page cata- 
logue, showing the many different designs of street lighting fittings, 
to which their Prism globes are applicable. 

A small circular (No. 15) has been issued by the Bata ELECTRIC 
MawuPAOTURING Oo., LTD., describing briefly their Kramos" 
resistance-piece. | 

We have received from the ALLGEMEINE ELEKTRICITA«TS 
GESELLSCHAFT and the Union E.-G., of Berlin, a pamphlet illus- 
trating the application of their electric motors to the driving of 
rolling mills, dealing with iron and steel, copper and other metals, 
and including a list of contracts of this description which they have 
carried out. Another pamphlet from the same source describes the 
oil-cooled transformers, of more than 50 xw., made by the A.E.-G., 
with numerous illustrations aud curves. The Gutputs listed range 
up to 500 Kw., and the primary pressures to 30,000 volte. A similar 
pamphlet relates to the use of electricity in weaving mills, showing 
various methods of applying the motors, which all appear to be of 
ae po hase type. No fewer than 8,640 motors have been 
in for this purpose by the A E.-G. 

The PRIVATE Wins AND TELEPHONE INSTALLATION Co, LTD. 
of Westminster, have issued new lists detailing their Housephone " 
and '' Kitchenphone for electric bell circuits, Ever-ready ” elec- 
tric lighting specialities, and their patent automatic intercommuni- 
cation telephones. | 

Messrs. ТовнЕА & Hopson, Ітр., of Ivy Street, Hoxton, have 
issued a list of revised prices for 1904 for whitewood electric wire 
casings and covers. 

The SIEMENS ELECTRIC APPLIANCES, Lro., of Watling Street, E.C., 
have placed upon the market a new ammeter for both direct and 
alternating currents, for testing incandescent lamps up to 320. f. 
and 250 volte. Lists will be sent on application. 

Mrssns. JOHNSON & PniLLIPS have sent us several handsome 
half-tone reproductions of important installations which they have 
carried out, including Barnsley, Blackheath and Greenwich, and 
Southwark central stations. 

Messrs. W. N. Brunton & Вон, of Musselburgh, have brought 
out a new edition of their resistance material catalogue. This isthe 
third edition of the list. A considerable amount of new data have 
been added respecting new specialities which they are now manufac- 
turing for the electrical trade, as well as resistance material, such as 
cable clips, arc lamp rope, &c. The tables of resistance, carrying 
сереси, &c., of the Beacon” high resistance wire have all been 
revised. | 


The German Electrical Machinery Trade.— There 
was an increase last year in the exportation of electrical machinery 
from Germany, the shipments attaining a total of 13,576 tens, 
valued at £1,086,050, as contrasted with 13,450 tons and £1,076,000 
respectively in the preceding year. The quantities taken by the 
different countries are shown in the appended table, the figures 
for 1902 being added to enable a comparison to be made:— 


1908 1902. 1903 1902 

Tons. Tons. Tons, Tons 
Great Britain .. .. 8,690 4,667 | Denmark "m e 200 317 
Russia M es 1,234 1,406 Mexico. EM oe 179 178 
Belgium.. a .. 1,231 972 Japan we is 178 182 
Italy ©; i .. 1,089 1,076 Australia ‘a va 133 69 
Spain. Vx . 916 - 437 Finland.. E T 130 138 
Holland .. E . 781 417 Transvaal - e 128 93 
Austria and Hungary.. 671 648 Chili .. | .. T 124 112 
Sweden .. - oe 497 480 British East Indies .. 15 
Argentina “+ .. 480 407 | Brazil ..  .. T 61 50 
Switzerland ,. 870 285 Roumania  .. is 62 106 
France n „ 315 240 Other oountries we 990 674 
Norway .. T 282 261 


It wil be seen that while Great Britain is still Germany's best 
customer for electrical machinery, last year's total shows & marked 
decline on that for 1902. 
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Bankruptcy Proceedings.—A receiving order has been 
made against C. M. Downie, electrical engineer, of 4, Bloomsbury 
Street, E. C., and Crouch Hill. 

А receiving order has been made on debtor's own petition against 
C. Aubrey Smith, trading as O. J. Smith, electrician, King Street, 
Regent Street, and Wandsworth Common. The first meeting and 
public examination are to take place at Carey Street on April 28th 
and May 31st respectively. 

At Preston Bankruptcy Court on Friday, Gavin Knox Gilchrist, 
electrical engineer, of Bt. Annes-on-Ses, iwas publicly examined. 
The accounts showed secured liabilities amounting to £184 14s. 4d. ; 
fully secured liabilities, £4,711; assets, £75 10s., and a deficiency 
of £109 4s. 4d. Debtor commenced business at St. Annes and 
Manchester in 1900, under the style of Gilchrist & Co. He sub- 
sequently sold the business to а Manchester firm for 2,500 fully- 
paid £1 shares in their concern. These shares were allotted to his 
grandmother, who had lent him money, and the company had since 
gone into voluntary liquidation. The examination was adjourned 
until May 6th. 


Dissolutions and  Liquidations.—The Argentina 
Electric Traction Co. is winding up voluntarily with Mr. Alfred 
Clements, 83, Cannon Street, E. O., as liquidator. 

Steam Generators, Ltd, is winding up voluntarily with Mr. 8. 
Peck, Hamilton House, Victoria Embankment, E.C., as liquidator. 
Creditors must send particulars of debts, &c., to Mr. Peck, by 
May 2nd. | 

Creditors of the British Electric Separating Co., Ltd., must send 

articulars of their debte, &», to Mr. R. P. Pike, 35/36, Wind 
Btreet, Swansea, the liquidator, by May 3 let. 

A meeting of the Yorkshire Electric Power Syndicate is to ba 
held on May 17th, at Leeds, to hear an account of the winding up. 

Creditors under a deed of assignment executed in 19)2 by R. 
Colston, of Paddington, must send particulars of their claims to the 
trustee (see advertisement announcement) by May 5th. 

First meetings of creditors and oontributories of the Electric 
Timber Seasoning and Preservation Co. (65/66, Chancery Laine, 
E.C.), are to be held on April 29th, at 33, Carey Street, W.C. 

А petition for winding up the National Electric Traction Co., 
Ltd., isto be heard in London on May 8rd. | 

The Horsfall Furnace Syndicate is winding up voluntarily, with 
Mr. C. F. Dent, of Lord Street Works, Leeds, as liquidator. A 
meeting is to be held on May 26th to show how the winding up has 
been carried out. Our readers will note that this is not the 
Horsfall Destructor Co., Ltd. | 

Creditors of Heaton & Smith, Ltd., must send particulars of their 
debts, &c., to the liquidator (Mr. J. P. Garnett, 22, Booth Street, 
Manchester) by May 7th. 

Messrs. H. Thorpe and H. J. Salter (Thorpe & Salter, electrical 
and mechanical engineers, High Holborn, W.C., and Holloway), have 
dissolved partnership. 


Trade Announcements.—Mr. Harry Snowdon, the sole 
manufacturer of the Nodon patent electric valve in this country, 
has removed from 52, Queen Victoria Street, to larger offices at 
Balfour House, Finsbury Pavement, E. C. 

Messrs. Thomas Noakes & Sons, of 4—5, Osborn Place, Brick 
Jane, E., are manufacturers and sole licencees of Hewer’s patent 


section insulators, which, we understand, are being used by the 


Metropolitan Electric Tramways Co., the London United Tram- 
ways Co., the B.E.T. Co., and others. 

The New Brotherton Tube Co., Ltd., have moved their Glasgow 
agency, and have now opened offices and stores at 3, Cad 
Street, Glasgow, to which address all communications for that district 
should be sent. 

Mesars. C. Olivetti & Co., the well-known electrical instrument 
makers in Italy, are removing their works from Ivrea to Milan, 
where they will have ample facilities for or with fatare 
business extensions. The staff of the firm will be the same as 
hitherto, and the indulgence of customers is asked while the 
1 process is in progress. The new address is Via Broggi, 4, 

n. К 

Mr. G. Braulik announces that һе has been appointed sole agent 
in this country for the Regina long-burning enclosed arc lampa, 
which are claimed to burn for 200 hours with one set of carbons. 

The A.E.G. Electrical Co. of South Africa, Ltd., of 125, Charing 
Cross Road, W. O., has been formed to carry out electrical and 
general engineering business in South Africa, and has acquired the 
large South African business of the Allgemeine Elektricitátg 
Gesellschaft, of Berlin. The business will cover all branches of 
electrical engineering, including town supply, tramways, light rajl- 
ways, harbour, mines and factories, and the furnishing of electrical 
supplies, such as cables, arc lamps, incandescent lampe, switches, 
fuses, &c. A special department has been created for electrical 
mining work. The company has established its chief South African 
office at Johannesburg, and announces that it will shortly be repre- 
sented in all the important towns of South Africa. The registered 
offices of the company in London are at 125, Charing Cross 
Road, W. C. i 

Mr. W. Gyllich, late of 10, Lloyd's Avenue, E.C., has removed to 
90, Great Russell. Street, W. O., at which address he will in future 
conduct his business under the new title of the Titan Lift and 
Electric Oo. 


Electrical Machinery Imports.— Returns just issued 

show that the value of the foreign electrical machinery imported 
into this country during March amounted to only £43,432, as con- 
trasted with £48,967 in the; preceding month, and £56,470 in 
March, 1902. For ,the first three months of the current year the 
value of these importe has only reached a total of £199,396, or 
£44,935 less than in the corresponding quarter of 1903. 


Electricity in the Printing Trade, — We have 
received an advanoe copy of a supplement to the forthcoming issue 
of Everyday Electricity, consisting of an illustrated article by Mr. 
W. A. Clatworthy on the subject named above. The larticle is of a 
technical character, and explains in lucid terme the requirements 
to be met and the chief methods of meeting them. 


Nernst Lamps.—We have received from the Electrical 
Co., Ltd., of 125, Charing Cross Road, W.C., some interesting par- 
ticulars bearing on the question of street lighting by means of the 
Nernst lamp. The district of Dartford some time ago adopted the 
Nernst lamp for all ite street lighting work, and at the present time, 
with some 200 of these lamps in use, renewals average 15s. per 
week. During the 12 months ending December 31st last, renewals 
on 188 posts cost 83. per post, including some special expendi-. 
ture. If ordinary incandescent electric lamps (two 16-0.P. per post) 
had been in use, their renewals, allowing 600 hours’ life, would 
have amounted to 11s. 8d. per post per annum of 3,500 hours, the 
Dartford lighting hours per annum amounting to 3,870. The 
engineer to the Dartford U.D.O. has made numerous life tests on 
Nernst lamps, and in January, 1903, the average life of 11 1-ampere 
burners so tested amounted to some 400 hours per burner; the 
average life of 19 4-ampere burners amounted to 380 hours per 
burner. More recently specimens of 4 and j-ampere burners have 
run 1,700, 1,300, 1,500, 1,400 hours, only one of these not being in 
working order when brought in. These results are indicative of 
the improvements which are being effected in the life of these 
lamps and which should lead to their wider adoption in fields for 
which they are so well adapted. The same firm also! send us par- 
ticulars of a patent automatic cut-off switch, which is suited for 
installing iwith lamps for shop window lighting or other work. 
The switch is combined with an ordinary alarm clock, which can 
be set to switch out the lights at any desired time in the evening. 


Wiring Contraets.— The wiring of the Gloucester General 
Infirmary (Simplex), and the new Methodist Churcb, has been 
secured by Messrs. Parsons Bros., Gloucester, who bave in hand 
also arc and incandescent light at the new tramway dépôt, 
Gloucester, and the incandescent lighting of the Bridge Iron Works, 
‘Chepstow, Mon. 

esers. A. G. Arnold & Co., of Newport, are carrying out an elec- 
tric light installation in the Parish Church and Vicarage at Mine- 
head (Som.). | 


Motor-Generators for Johannesburg.—Messra. Mather 
and Platt, Ltd., of Manchester, bave just received the order for two 
exactly similar sets of motor-generators, and fora third pair of 
dynamos, all being for use in connection with the Johannesburg 
Electricity Works. Each motor-generator set consists of a 250-K w. 
two-phase alternator for a current at 3,300 volte and a frequency of 
50 cycles coupled to a pair of continuous current dynamoe, each of 
150-Kw. capacity at pressures varying from 230 to 275 volte. Inthe 
first inatance it is intended to drive each set direct from an Allen 
steam engine, provision being made for disconnecting the continuous 
current dynamos from the alternator if desired. At a later period 


the engine will be removed altogether, and then current from the 


tramway or lighting mains being supplied to the continuous current. 
dynamos in series, these will act as motore, and drive the alternator 

attached to them; or two-phase current being supplied to the alter- 

nator, the pair of continuous current dynamos driven by it will be 

used, either in series for supplying current to the tramways, or as 

balancers on the three-wire lighting system. The extra pair of con- 

tinuous current dynamos will be precisely similar to those above 

described, and will be used as balancers on the three-wire system. 


Willans Engine Contracts.—Messrs. Bruce Peebles 
and Co., Ltd., have sublet to Messrs. Willans & Robinson, Ltd., the 
order for two 750-Kw. engines for direct coupling to Peebles alter- 
nators for the Pampherston Oil Worke, Scotland. 

The British Westinghouse Electric Manufacturing Co., Ltd., have 
sublet to Messrs. Willans & Robinson, Ltd., the order for one 750-xw. 
engine for direct coupling to a Westinghouse dynamo for the Aber- 
deen Corporation. 


Private Telephone Installations,—We understand 
that the National Telephone Co. is at present introducing an elabo- 
rate telephonic inatallation, consisting of something like 200 tele- 
phones, at the Savoy Hotel. It will be worked on the common 
battery system. The installation includes a 440-line switchboard. 
The majority of the private apartments will have access to both the 
Post Office and the National Telephone services. The instraments 
are of the Ericsson type. 

The National Co.’s contract department has also lately put in an 
installation for the National Mutual Assurance Oo., 39, King Street, 
Cheapside; it is a 15-line inter-communication installation with 
automatic replacing instruments, bringing any department into 
communication with others at a moment’s notice. 


For Sale.—The property, plant and machinery of the 
Dessolle Electro-plating Co., Ltd., of Birmingham, are to be offered 
for sale by auction on April 27th by Messrs. Edwards, Son & Big- 
wood. Particulars are given among our advertisements to-day. 

The Dundee T.C. invites offers for 3,000 100-volt incandescent 
lamps, 46 arc lamps, and seven motors. See our advertisement 


pages to-day. 


Electric Driving.—Messrs. Johnson & Phillips, of Old 
Obarlton, Kent, have sent us a handbook entitled “The Application 
of Electric Motors to Machine get. ” (а special edition of Mr. 
Andrew Btewart's little book, w was published by Messrs, 
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Rente. & Co., Ltd.) and we understand that а copy will be 

forwarded to those contemplating the introduction of electric 

aon in works, especially the iron and metal, textile, and printing 
es. 
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LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The T.C. has reduced the price 
of energy to places of worship from 4d. per unit to 23d. 


"Barking.—The U.D.C. has decided to abolish meter 
rents for electric lighting. 


Bispham.—Thbe U.D.O. has appointed a Committee to 
consider the adoption of electric light for ite district. 


Bradford.—Commencing from July 1st next, the 
Corporation has resolved to reduce the price of energy for light- 
ing purposes to 4d. per unit, and to abolish meter rents. 


Bridgwater.—Work was commenoed last week on the 
erection of the Bridgwater and District Electric Supply and 
Traction Co. s generating station, which will, when completed, 
supply the town with electricity for public and private lighting. 


Buenos Ayres.—The Government has signed a contract 
with the German Electric Light Co. for the supply of energy for 
five years at 9 cents gold per unit for lighting and power, and 


| bi cente gold for decoration lights. 


: Dalkeith.—In connection with the Council's decision not 
to give an undertaking that the street lamps should be lighted for a 
certain minimum number of hours each year, Messre. Crompton and 
Co., who are introducing the E.L. into the town, state that unless 
the T C. is prepared to: concede what they ask, arbitration pro- 
ceedings will be taken. The company have lowered the number of 
hours to 3,000 per annum as the minimum, but the Council has 
agreed that it would not be correct to give the guarantee asked for. 


Darlington.—A sub-committee has been formed by the 
T.C. for the purpose of considering the desirability of adopting a 
free wiring scheme, and supplying motors to consumers. 


Dublin.—The Corporation has formally rejected the 
engines installed in the Pigeon House station, and has entered into 
a formal agreement with the General Electric Co. for replacing or 
renewing the defective machinery. 


Dunfermline,—The T.C. has requested Mr. J. A. Bell, 
of Aberdeen, to give his services as expert adviser to the Corpora- 
tion in the proposed introduction of the electric light into the 
bargh. It is stated that the Aberdeen Corporation has agreed to 
allow Mr. Bell to advise the Corporation, and Mr. Bell himself has 
written stating that he is willing to act for the burgh. 


Elland.—A L. G. B. inquiry was held on 18th inst. into 
the application of the U.D.C. for powers to borrow £4,000 for 
extending its K. L. mains, £c. The Hiland-cum-Greetland Gas Co. 
opposed the extensions. 


Germany. A municipal electric light station is about to 
be put down at Heidenheim. 


Glasgow.—The inquiry into the application by the 
Clyde Valley Electrical Power Co. for lighting orders for Vale 
of Leven, Alexandria, Shettleston and Bothwell has been post- 


poned. 


Golborne.—The Lancashire Electric Power Оо, has 
asked the U.D.O. whether it would be willing to take a supply of 
energy in bulk for lighting and power purposes, or allow the 
company to supply direct. In the latter case, the company would 
be willing to pay а royalty on the amount purchased. 


Gosport.—The B. of T. has informed the U.D.C. that, 
unless the Council takes some definite action, the E.L. order will be 
revoked. The Council bas replied that it is taking active measures 
to carry out the order. 


Grays.— The U.D.C. has decided to offer consumers the 
option of 7d. and 3d. maximum demand, instead of 7d. and 4d., or 
а uniform rate of 5d. per unit. 


Hetton-le-Hole.—In regard to the application to the 
B. of T. of the Houghton-le-Spring Electrical Co., which is seeking 
lighting powers for the district, for leave to dispense with the 
Council's consent, the B. of T. has suggested a meeting of the 
representatives of the company and the Council in London, but the 


. Council has declined to send representatives, and still withholds 


its consent to the order. 


Kendal.— The result of the last year's working of the 
E. L. undertaking shows a deficiency of £423. 


London.—MxrnRoPoLrTAN AsyLumMS Boarp.—It was 
decided on 16th inst. to apply to the L.G.B. for sanction to incur 
an expenditure of £6,940 on wiring and fitting пр the Eastern and 
Western Hospitals and ambulance stations for electric light. An 


estimate of £2,500 to provide electric light on the new training-ship 
to replace the was passed. | | 

Orry.—An arrangement has been entered into with the City 
of London Electric Lighting Co. to supply energy during the 
ensuing year, at Sd. per unit for light and 2d. for power, to the 
Guildball, the Art Gallery, the Guildball Justice Room, the new 
offices in Aldermanbury, the South Court, and 9 & 10, Tower 
Street. A proposal to undertake the re-wiring of the Corporation 
buildings, which is estimated to coat £200, is to be considered. 

FurLHAM.—Tbhe Lighting Committee of the B. C., ina report sub- 
mitted on 18th inst. recommends that the additional macbinery 
which it is proposed to install to meet next winter's requirements 
should be one 750-Kw. Curtis turbine set, and that it be ordered at 
once, and fitted on temporary foundations at а total estimated cost 
of £7,000. The electrical engineer has also been instructed to 
prepare and lay before the Committee plans and particulars of a 
complete scheme of extension, which may be adopted and carried 
out from time to time as necessity arises. 

LAMBETH.—At a recent meeting of the B.C., the failure of the 
electric light in the large ball at the Baths during a public enter- 
tainment was discussed. It was stated that the company's supply 
failed owing to the blowing of a fuse. The L. O. C., as a result of 
an inspection, has ordered that either an alternative light for the 
licensed portion of the building must be provided, or that the 
Council most undertake that its private plant—which was, however, 
connected up in a short time on the evening of the breskdown— 
must be kept running when the hall is in use for public entertain- 
ments, and that an electrician must be employed to attend to the 
plant, and that the building must be re-wired, for which the B.C. has 
placed a contract. The B.O. is considering the question of laying 
on gas ав a secondary lighting supply, owing to the cost of running 
the private generating plant, which, it was stated, cost, exclusive of 
wages, 28. 64. per hour on a consumption of 10 unite. The cost of 
supply by the company at 54d. per unit was estimated at 4s. 44d. 
per hour. i 

Вивмонрвкт.--Аё the B.C. meeting on 19th inst. the Lighting 
Committee reported that on the 30th ult. the Council wrote to the 


Board of Trade, calling attention to the decision in the case of 


Colville and Others v. St. Pancras B.C. A reply was received, 
stating that "the question of promoting legislation to enable the 
Board to include in provisional orders made by them provisions for 
the compulsory acquisition of land for the purpose of electricity 
generating stations, is at present reoeiving the attention of the 
Department." It was resolved to send representatives to а confer- 
ence of metropolitan and provincial local authorities and oom- 
panies, convened by St. Pancras B. C., to petition the B. of T. to pro- 
mote legislation so as to prevent actions similar to Colville v. St. 
Pancras Council being taken against undertakers unless serious 
damage or nuigance is occasioned, and in that event the undertakers 
should have the power of acquiring compulsorily the interests 
affected. | | 
HaMMERSMITH.—In а report issued on 19th inst, the Lighting 
Committee of the B.C. stated it had received a long communication 
from the electrical engineer in regard to proposed extensions. He 
raid, My suggestion is to build an entirely new boiler house con- 
taining 12 boilers with economisers, forced draught apparatus, feed 
pumps, air and water heaters, £c. These boilers to be operated with 
forced hot-air draught, so that only a short and cheap chimney would 
be needed, and the boilers would deliver superheated steam into an 
engine room built at the north end of this boiler house and forming 
a continuation of the present engine room where the new generating 
machinery will be fixed. A further extension of the engine room 
would form the completed generating station so far as the present 
site would allow. This is upon the assumption that the turbine 
generating sets are found to be satisfactory, in which case this 
arrangement would enable machinery of a total capacity of 17,000-x w. 
to be installed. When completed, the present Nos. 2, З and 4 gene- 
rating sets will not be required after next year, as they are not so 
economical as the larger sets, so the space occupied by these 
machines could be set apart as a н.т, switch room and distributing 
station with a specially designed switchboard, so that the danger of in- 
terrupted supply throngh fire or other causes would bereduced toa mini- 
mum. I consider it necessary to commence carrying out the following 
section at once :—This comprises two boilers capable of supplying 


. total of 40,000 Ibs. of steam per hour with the necessary 


accessories. — In order to avoid spending money on a new chimney 
stack, I would propose turning the gases into the present chimney 
until it is loaded up to its full capacity under forced draught. I 
estimate the probable cost of the immediate requiremente as follows: 
two boilers, including accessories, brickwork, &c., £12,100; two 
steam turbines, £20,000; ash conveyor hopper, feed water reserve 
tank, battery, boosters, foundations, steel chimney, flues, extension 
of condensing main, &., £5,900; contingencies, £2,000; total 
£40,000." The Committee has called for tenders for the plant 
immediately required. Further, the Committee reported that upon 
the recommendation of the electrical engineer, it had decided in 
favour of negotiations being opened for the supply of electricity in 
bulk to large consumers for power purposes upon the following 
terms:—(a) The supply to be given at a uniform rate of 1d. per 
unit both winter and summer for a minimum period of five years, 
upon the understanding that the whole of the consumers' power 
supply shall be taken from the Council, the minimum amount of 
energy to be consumed to be 200,000 units per annum, of which the 
consumption for lighting purposes must not exceed 10 per cent.; 
(b) in order to induce present consumers to continue increasing their 
demand for electricity for power purposes at the existing price cf 
144. per unit, to allow substantial discounts. 

STOKE NEwaTrOx.— The B.C. on 19th inst. agreed to pay Messrs. 
Talbot & Stevenson, consulting engineers, a fee of 50 guineas for 
advising upon electric lighting schemes, and a commission of 23 
per cent. for drawings, specifications, &., and a further 2j per cent, 
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on'the!'capital; outlay for supervising the work, subject to tbe 
condition that if further work is proceeded with half the fee of 
50 guineas is to merge into any commission that may become 
payable. 

SHOBEDITCH.—On Tuesday the B.C. decided to purchase at an 
estimated cost of £340, a motor balancer for use at Coronet Street 
station, in connection with the three-wire system. It being deemed 
desirable to change the pressure of supply in Kingsland Road, an 
estimate of £300 for laying а third wire was passed. 


Leigh.—The Tramways and Electricity Committee of the 
T.C. has resolved to communicate with the L.G.B., withdrawing for 
the present its application for sanction to borrow £8,030 for 
extensions at the electricity works. ` 


Londonderry.—The electrical engineer has reported 
several cable breakdowns, апа proposes that the public lamps be 
connected to the private circuits in view of such occurrences. The 
estimated cost of the alteration is £340, and the scheme if carried 
out would reduce the number of lamps affected to nine as against 
49 at present. 


Louth.—The prices for the supply of energy under the 
agreement recently entered into by the T.C. and the National 
Electric Construction Co. are: Private lighting, 6d. per unit; 
power, 34d. and 24d. maximum demand; street lighting, 23d. 
per unit; public buildings, 4d. 


Newtown Stewart, N.B.—The T.C. has decided to 


ascertain whether any public or private company will undertake 
the electric lighting of the burgh. 


Northwich.—A meeting of the shareholders of the 
Northwich Electric Bupply Co. has been summoned to authorise 
the transfer of the undertaking to the Cheshire Electricity and 
Power Gas Co. The suggested terms of transfer are the repayment 
of all capital invested in the company, with such a sum in addition 
as will bring the dividends up to 74 per cent. per annum, and a 
furtber 5 per cent. on value. 


Osaka.—Owing to fatalities having occurred, due, it is 
stated, to defective electric lighting apparatus in the streets, a Judge 
and Procurator, accompanied by Prof. Namba, of Kyoto University, 


recently visited tha generating works of the Electric Light Co., and 
inspected the machinery. 


Preesall.—Mr. Oswin Hansom, of Fleetwood, bas placed 
before the U.D.C. a sckeme for electric lighting. He suggests the 
formation of a local company, which could apply for a prov. order 


in June next. The Council has resolved to fully consider the 
scheme. 


. St. Annes.—The L.G.B. has assented to the U.D.C. 
raising a loan of £4,000 for E.L. mains, &c. 


Stockton Heath.—The Warrington T.C. having been 
approached as to supplyirg energy to the parish, has informed the 
P.C. that Parliamentary powers would be required to enable it 
to give а supply ; and, if the approval of the Council was obtained, 
the Corporation would promote а Bill. The P.O. bas decided to 
obtain a copy of the Oheshire Electricity and Power Gas Bill before 
taking any action in the matter. 


Stourbridge.—A L.G.B. inquiry was held on the 14th 
inst. relating to the application of the T.C. to borrow £16,000 to put 
down an E.L. plant, which it is proposed to erect adjoining the 
refase destructor. There was some opposition, and it was stated 
that the Midland Electric Corporation mains were already laid to 
the town boundary. The clerk explained that the Midland Cor- 
poration declined to supply electricity in bulk when the question 
came before the Council, but it was stated in reply to a question by 
the Inspector that the Corporation had offered just recently to 
supply the Council. The Inspector expressed tne opinion that the 
whole question should be again considered by the Council. 


Sydney (N.S.W.).—The works in connection with the 
contract for the various services included in the City Council’s 
scheme for the lighting of the city by electricity are progressing 
satisfactorily. It is anticipated, says the Australian Electrical 
Record, that the installation will be completed by contract time, 
and the opening will probably take place early in May. A month 
ago there were over 200 men employed in the work of laying the 
feeding cables. In the business centres double shifts were being 
worked so as to expedite matters. 


Watford.—The B. of T. has granted a prov. order 
enabling the U.D.C. to extend its area of supply. 


West Bromwich.—On the 14th inst., the L. G. B. held 


an inquiry into an application by the T.C. for sanction to borrow 
£2,998 for electrical purposes. 


Windsor.—The T.C. has sealed а contract with the 
local Electrical Installation Co. for lighting the town by electricity. 


TRAMWAY AND RAILWAY NOTES. 


Bath.—An electric car accident occurred at Bath on 
Tuesday evening. A car containing a dozen passengers is reported 
to have got out of control when going downhill, and left the rails. A 
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newspaper reports that the car took a zigzag course for 50 yds., 
ploughed up the pavement, and crashed into a wall, doing con- 


siderable damage. The cer was damaged, but none of the passengers 
were hurt. T 


Glasgow.-—A further extension of the Corporation tram- 
ways from Carntyne to Parkhead Cross has been opened for traffic. 


Hudderstield.—Major Druitt, Board of Trade inspector, 
has inspected the Corporation’s tramway undertaking with which he 
expressed general satisfaction, especially with the rolling stock, the 
brakes, and the accommodation. He sanctioned an increase of zpeed 
equal to two miles per hour. 

The revenue account of the tramways system shows an increage 
in the receipts of over £9,000, the total recsipts for the year ended 
March 31st being £65,545, but there isa deficiency of nearly £5,000. 
The capital outlay on the undertaking up to date has been £411,390. 
The miles run have been 1,632,000, as against 1,321,929 in 
the previous year. The receipts per car-mile have averaged 9°63d., 
as compared with 10 28d. last year. This is accounted for probabiy 
by the reduction of fares. On the expenditure side, maintenance 
and repairs account for £9,888, which works out at 1°45d. per car- 
mile, as compared with 174d. in the previous year. The traffic 
cost is put down at £16,940, or at the rate of 2°49d. per car-mile, as 
against 2°75d. last year. Maintenance of works is put down at 
£157; maintenance of ways, £2,051 (or ‘30d. per car-mile, as 
against 28d. last year); £1,462 has been the cost of management; 
rents, rates and taxes, £1,839; miscellaneous, £966; insurance, 
£1,156; bringing up the total working expenditure to £34,460 
(which works out at a cost of 506d. per car-mile, as against 575d. 
last year), leaving a gross surplus of £31,086, equal to 4:574. per 
car-mile, as compared with 4°53d. last year. Interest on debt 
(£13,632) brings down the surplus to £6,816, equal to 1d. per car- 
mile, against 0:094. (loss) in the previous year. Depreciation at 
3 per cent. amounts to £11,687, leaving a deficiency of £4,872, equal 
to 0:724. per car-mile, as against 1 64d. last year. It may be 
interesting to refer to the history of the undertaking during the 
past few years. The amount of deficiency for the year ended 
March 31st, 1901, was £10,100. The deduction of the amount of 
£5,000 transferred from depreciation account, left a balance carried 
forward of £6,100. To this must be added a deficiency of £9,144 
for the year ended March 31st, 1902, making a total of £14,245. 
From this was deducted £5,209, beingthe amount of rate-in-aid, equal 
to 3d. in the pound, leaving a balance to be carried forward of 
£9,036. The deficiency at the end of the financial year of 1903 was 
£8,918, which, added to the cost of the Almondbury accident on 


June 28th, 1902, which amounted to £3,396, brought up the total to 


£21,350. From this was deducted the amount of rate-in-aid, cqual 
to 7d. in the pound, £12,235, leaving a balance to be carried forward 
of £9,115. The deficiency for the year ended March 31st, 1904, 
was £4,871, which leaves a debit balance of £13,987, which will be 
dealt with by а rate-in-aid or otherwise. On the depreciation and 
contingencies account the balance brought forward is £13,554, and 
this, with the transfer for the year of £11,697, brings up the total to 
£925,241. | 


Liverpool.—Southport Electric Railway.—On Sun- 
day, for the first time, а 40-minutes' service of electric trains was 
worked between Southport and Liverpool, and vice versá, оп the 
new L. & Y. electric railway. "Trains were run between Southport 
and Crossens, The trains, which consisted of three cars, were 
largely patronised. The third class carriages repeatedly overflowed 
and many had to travel first class. Some fifteen minutes was saved 
by the journey, though some confusion was caused by persons not 
leaving the care in the prescribed order, and time was thus lost on 
the journey. 


Manchester.—The “ budget of the tramways depart- 
ment has been issued this week. The Committee estimates the 
traffic revenue for the current year at £635,583, and miscellaneous 
revenue (including payment from Salford for the use of certain 
city lines) at £5,082, making the total income £640,665. For the 
year ended March 31st last the estimated income was £537,699, 
whilst the approximate income amounted to no less than £611,830. 
It is estimated that the current year's expenditure will be £434,903, 
the principal items being:—Power expenses, £110,563; traffic 
expenses, £211,021; reut of tramways, £21,390; repairs and main- 
tenance, £51,054; general expenses, £39,875. It is proposed to 
appropriate the balance of £205,762 as follows:—Intereet on loans, 
&c., £50,033; sinking fund and instalment on loans, £34,822; 
renewal fund (permanent way), £51,600; depreciation and reserve 
fund, £19,307 ; leaving & surplus available for the city fund (in 
relief of rates), £46,000; and infirmary purchase, interest, &o., 
£4,000. For the year just closed the estimated outlay was 
£184,820, and the approximate expenditure £191,880, whilst 
£50,000, as estimated, was handed over to the city fund. On 
capital account the estimated expenditure is £124,000, against an 
approximate expenditure last year of £356,493. The main items 
are: land and buildings, £4,400; cars and car equipments, £67,000 ; 
permanent way, &c., £7,500. 

The Manchester Tramways Department has recently had 50 cars 
equipped with the Westinghouse electro-magnetic brake. 

'l'ne frequency of street accidents, and the ineffectiveness of 
the tramcar life-guards, caused much comment at last week's 
Council meeting. Replying to a question on this subject, Mr. 
Boyle, chairman of the Tramways Committee, took the oppor- 
tunity of saying that much of the advice given by coroners’ 
juries was useless. Considering that the Manchester cars ran 
38,000 miles per day, and 43,000 miles on Saturdays, along crowded 
streets, he said the wonder was that accidents were not more 
frequent. It had cost Manchester £3,000 to comply wig the Board 
of Trade's request to substitute the "gate and cradle guard for 
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the “ cow-catcher"; and in 30 cases of accident this year life had 
been saved, in all ‘probability, by that ‘apparatus. If any better 
guards were invented, the Tramways Committee would be only too 
glad to adopt them. It may be desirable to state in this connection 
that a new form of life-guard was tested at Bury lately, with very 
satisfactory results. It is the invention of Mr. Philipson, of Astley 
Bridge. | 

Thanks to tramway competition, railway fares on most of the 
lines round Manchester are being reduced. The Great Central is 
now issuing cheap monthly tickets available to or from stations 
within a 10-mile radius; and last week a reduction of ite fares to 
Levenshulme, on the Stockport line, was announced by the' London 
and North-Western Co. The return railway fare is choaper now 
than by the electric cars. 


Neweastle-on-Tyne.—A meeting of the Tramways 
Committee was held on the 14th inst., Councillor Csil presiding, 
when a deputation was appointed to attend the conference of 
municipal bodies throughout the country at the Westminster Palace 
Hotel, to consider the position created by the application of the 
Tyneside Tramways and Tramroads Co. for power to run over a 
portion of the Corporation's lines. During the proceedings, which 
were of a lengthy character, Mr. Cail, the chairman, and Mr. J. J. 
Gillespie, vice-chairman, each stated their intention of resigning, 
and the meeting was adjourned. ` 


Paris Underground Railway.—A Dalziel telegram 
-from Paris says that the new City of Paris loan of 170,000,000 fr. 
for the further extension of the Metropolitan Underground Rail- 
way was covered 89 times. 


Radeliffe.— The Radcliffe District Council has arranged 
with the Corporation of Bury for the laying of an electric tram- 
way in Radcliffe. Radcliffe will lay the permanent way; the 
electrical equipment and cars will be provided by Bury, and the 
traffic will be worked by the Bury Council under a 30 years lease. 
Current for traction will be obtained from the works of the Rad- 
cliffe Urban Council. The Bury Corporation guarantees a quarter- 
hour’s service throughout the day. Direct communication with 
Manchester is aimed at. | 


. Southport.—The gross receipts of the Corporation tram- 
ways for the year ending March 31st, amounted to about £18,000, 
while the working expenses came to about £11,000, showing a sur- 
plus on the working of about £7,000. "There will have to be 
deducted the usual payments for sinking fund and interest, which 
will amount to £7,500 or £7,600, leaving a total deficit of £500 or 
£600. Last year the gross income was £16,387 and the working 
expenses £11,231. It is not expected that any money will be 
required from the rates, as there is sufficient margin from the 
Working of the lines leased to the Tramways Co. to make good the 
O88. 


Stirling.—The T.C. on Monday agreed to have a report 
upon the subject of the electrification of the tramway within 
the burgh and Bannockburn, in addition to the report upon the 
electrification of the entire system from Bridge of Allan to Ban- 
nockburn. The correspondence with the local authorities interested 
and with the tramway company was submitted. The company 
asked £21,000 for its system. 


Sunderland.—Mesers. Wilford & Son, solicitors, of 
Sunderland, have received a letter from Mr. Herbert Jekyll, of the 
Board of Trade, intimating that the latter, after considering the 
report of their Idspector, have decided not to sanction the construc- 
tion of the loop line proposed to be made at Roker to ease the 
holiday and summer traffic. The Committee's suggestion was to 
make a short circular loop to obviate the necessity of shunting, and 
it was strenuously opposed by the owners and occupiers of adjacent 
residential property. s 

West Bromwich.—The "Trades Council is petitionin 
the Town Council to use its influence with the tramway company 
with the view of introducing halfpenny stages on the respective 
routes, in fulfilment of a promise made at the commencement of 
the undertaking. | 


-TELEGRAPH AND TELEPHONE NOTES. 


Melbourne.—The Australian Electrical Record, of March 
10th, eays that the Commonwealth electrical engineers of the Postal 
Department bave been holding a conference in Melbourne respect- 
ing the regulations recently issued in connection with the telegraph 
and telephone lines in the light of representations made by the 
municipalities affected. 


The Telephone Question.—At the Court of Common 
Council last week, it was resolved that the Streets Committee be 
authorised to arrange a conference at the Guildhall of representa- 
tives of local authorities in the London telephone area with refer- 
ence to the proposed purchase by the Government of the National 
Telephone Co.'s undertakings. | 


Wireless Telegraphy.—In the House of Commons on 
Thursday, April 14th, in reply to Bir J. Leng (Dundee), who asked 
the Postmaster-General whether he could now state what arrange- 
ments had been made with the Post Office for facilitating the receipt 
and forwarding of Marconi telegrams, Lord Stanley said that nego- 
` tiations on the subject were still in progress. He hoped, during 


the course of the Session, to make a statement on the subject of 
wireless telegraphy generally, and the arrangements which he hoped 
to conclude with the Marconi Co. in particular. . 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 


Be Lucie Martinique Se eee tees Wee 7, 1909 
Lu ue .. ee өө өө ee oe өө 
Trinidad-Demerara No. 1 .. oe е» rr gi 


RKPAIRED. 


Cayenne-Pinheiro oe oo ee ee oe Aug. 16, 
New York-Hayti ec eo ee ee oe 
An er-Kalianda ee se Фе [EJ oe Фо Aug. , 1909 ee eo 
Reissa-Issa (Yemen)-Camaran T - 
Tourane-Amoy ee oe ee eec ees 
Таша Тайшет Rd: tock ee es ee п b 15 1904 [E 
agas : vos ee oe ee eb. , eo 
Closed | Port Arthur-Chefa oe oe ee Feb. 18, 1304 .. 


Foochow-Formosa А .. Feb. 11, 1904 .. 

Dakar-Conskry .. oe oe .. April 11, 1904 .. 
LANDLINES, 

Seoul-Masampo ee se oe ee ee ee Feb. 18, 1904 

Beoul-Gensan ee \ ГА] [EJ ee ee ee Feb, 18, 1904 


.. Feb. 25,1904 .. 


Anju-Ping-Yang.. ё 
. April 19, 1504 . April 18, 1904 


Ningute-Vladivostock 35 kx 
Saigon-Bangkok.. „ ee "E 


Wireless Telegraphy and War.—The Times corre- 
spondent at Wei-bai-Wei has been doing excellent service with his 
de Forest wireless telegraph apparatus on the steamer Haimun. 
Admiral Togo, also, as the reports of last week's naval enoounter 
showed, has derived considerable advan from the possession 
of wireless telegraph equipment. The result of these enterprising 
performances is the following Russian declaration :— — 

“In case neutral vessels, having on board correspondents who 
may communicate news to the enemy by means of improved appa- 
ratus not yet provided for by existing conventions, should be arrested 
off Kwan-tung, or within the zone of operations of the Russian 
fleet, such correspondents shall be regarded as spies, and the vessels 
provided with such apparatus shal! be seized as lawful prizes.” 

It is understood that the Russian notification to suppress the use 
of wireless telegraphy by newspaper correspondente has been made 
to all the Powers. There have been many protests against this 
high-handed action. The Times, which is the only paper, so far, 
directly concerned, comments on the matter, thus:— 

„At present it seems that the only installation of wireless tele- 
graphy for the purpose of newspaper correspondence is that on board 
the Times steamer Haimun. Our ial correspondent has for 
some time been cruising in the Yellow Sea, communicating from a 
British ship with British territory at Wei-hai-Wei by means of in- 
struments of which the ownership is British and the patent 
American. He has been in frequent contact with Japanese veseels, 
апа Admiral Togo could at any time have exercised the strictest 
supervision over his correspondence. Not only has our corre- 
spondent performed his duties without any objection being raised 
by the Japanese authorities, who, indeed, permitted the steamer to 
sail from a Japanese port, but on April 6th he was overhauled and 
boarded by the Russian cruiser Bayan flying the flag of a Russian 
admiral The officer in command of this vessel sent two lieutenante 
aboard the Haimun, who politely examined her papers, the log, the 
crew, tbe wireless telegrapby plant, and our correspondent's mes- 
ssges. These officers only detained the Haimun long enough to 
satisfy themselves as to her mission, and then permitted her to hold 
on her course. The Russian Government has now made the sudden 
discovery that an enterprise which has been carried on for some 
weeks past with the full knowledge of both belligerents is of so 
dangerous a character tbat it must besuppressed by the most violent 
means. It is a little doubtful] whether, in the present condition of 
their fleet, the Russians are in a position to carry out their threat ; 
but, if chanoe delivered the Haimun into their hands, they could 
attain their end without perpetrating what, in the eyes of all 
civilised peoples, would be an outrage. There are other ways of 
preventing the transmission of news besides summarily disposing 
of & responsible newspaper correspondent as a spy. Neither we 
nor our correspondent would raise any objection to the most 
rigorous censorship exercised in acoordance with the principles 
recognised in modern warfare. We make no doubt that the Japanese, 


. if they had considered it necessary, would have exercised their 


right of censorship long ago. The Russians may argue that they 
have not similar opportunities for controlling the Hatmun, but a 
war correspondent, not possessing an astral body, has to confine his 
activities to the seas or the territory occupied by one of the belli- 
gerents, and Admiral Alexeieff surely could not expect our oorre- 
spondent to put in periodically to Port Arthur to submit his mes- 
sages to a Russian censor. 

“ What perplexes and annoys the Russians is, as Count Caseini's 
note indicates, that they have to deal with ‘improved apparatus 
not yet provided for by existing conventions,’ Instead of trying to 
devise means to meet this new situation, and incidentally to turn 
it to their own advantage, they propose to employ a method of 
brutal repression which is certain, in the long run, to defeat ite own 
purpose. They will find that the application of scientific dis- 


coveries to modern requirements cannot be checked by means which 


may be effective within the region where the Russian bureaucracy 
is still supreme." 


Electrical Standardising, Testing and Training 
Institution.— We are informed that, as & result of the recent 
echolarship examination, Leonard Van Vestrant, of the Grammar 
Bchool, Wellingborough, has been awarded a-Faraday Scholarship 
of 80 guineas per annum, tenable for two years, 
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SUNDERLAND CORPORATION NEW 
ELECTRICITY WORKS. 


TuE Corporation of Sunderland commenced to supply cur- 
rent in "March. 1895, from its first station at Dunning 
Street. The growth of output has been uniform and con- 
tinuous, and the tramway plant, which was laid down at the 


first station in 1900, having utilised the whole of the avail- 


able space, rendered it necessary to build the second and 
principal station at Hylton Road. 

In previous issues of the ELECTRICAL REVIEW (August 
16th, 1895, and September 5th, 1902) we have published 
descriptions of these two stations; the following particulars, 
for which we are indebted to the borough electrical and 
tramways engineer, Mr. J. F. C. Snell, relate to the exten- 
sions recently carried out. 

At Dunning Street there are 11 engines of 200 and 
500 н.р. respectively, aggregating 2,165 xw. This plant, 
owing to the position of the site, is non-condensing, ex- 
cepting the tramway units, for which the circulating water 
is re-cooled by a fan-draught tower. The coal has also to 
be delivered by carta. 

In 1901, the Corporation 
Hylton Road, where there al 


uired a site of three acres at 
y existed а deep well, lined 
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with masonry, from which a copious supply of water is 
obtained from the underlying Permian beds, and at which 
the levels are such, that coal is delivered by meane of а 
viaduct, direct from the Hetton Collieries into the station 
overhead bunkers. The site is some 90 ft. above the river 
level, as it is practically impossible to obtain a riverside 
site, owing to the prevalent shipbuilding industry, and so far, 
therefore, the circulating water supplied from the station 
well is re-cooled by a fan draught Klein tower. Ав the 
station grows, water will probably be elevated from the river 
by combined motor-turbine pumps, and delivered into an 
auxiliary reservoir in the station grounds. "There are now 
installed eight Belliss & Morcom engines, five coupled to 
direct current Silvertown dynamos, aggregating 1,280 KW., 
and three new sets coupled to three-phase alternators by the 
Electrical Co., Ltd., with a total output of 2,250 KW., 
making 3,530 Kw. in all at Hylton Road station, or a total 
of 5,695 for the two stations. 

The system has been, until recently, partly the original 
three-wire 110-volt system installed to Prof. Alexander 
Kennedy's specification, aud partly a two-wire 220-volt system. 
The original three-wire system has been done away with, 
and a uniform system of distribution is now obtained from 
the two wires. The principal reasons for adopting this 
system in preference to the more usual three wires, were 


partly on account of the large demands which may be ex- 
pected from the 21 shipbuilding and engine works in the 
borough, а large number of which are already electrically 
equipped with 220-volt motors, driven from the works' own 
generating plant, and also because of the engineer's steady 
development towards sub-station distribution in Sunderland, 
as will be seen from the accompanying diagram of the system. 


. The principle of the distribution at which he is aiming 18 to 


generate three-phase currents at one station, at a pressure 
of 5,000 to 5,500 volta, and transmit to sub-stations where 


the current will be transformed by motor-generators, and. 


distributed to areas, the biggest radius of which will not 
exceed five-eighths of a mile. In each of these sub-stations 
there will be a large storage battery. - 

There are already two of the largest and most important 
works connected, each of which is equipped with its own 
sub-station ; the first is the North-Eastern Marine Engi- 
neering Co., Ltd., at the South Docks, which company has 
installed a complete system of induction motors to the speci- 
fications of Mr. Wilson Carr, of Newcastle (its consulting 
engineer) To supply these works the Corporation has put 
down a sub-station in a separate small building at the works 
(fig. 3) which contains three standard transformers, each of 
the three-phase type, and each having an output of 300 Kw. 
Each transformer is immersed in oil, and contained in a 
special cast-iron case, with radiating gills, so as to provide 
a very large cooling surface, As a matter of fact, after a 
week’s run at about three-quarters load, the tem ure rise 
is barely perceptible. Each transformer weighs about 2 tons 
complete and is mounted on rollers. 

There are two 0'1 вд. in. three-core feeders laid from Hylton 
Road to this sub-station, each of which is connected to its 
own feeder panel; each feeder panel containing the well- 
known A.E.G. switch fuse, ammeter transformers, and panel 
isolator. There is a separate panel to control each trans- 
former, each equipped with the panel isolator, instrument 
transformers and switch fuse.. The whole is securely caged 
off, and locked in the usual manner. | 

'The low-pressure mains consist of copper strip connecting 
the transformers with the low-pressure meter panels in an 
adjoining room, in which the company’s distributing board is 
also e . "There is а low-pressure panel to each trans- 
former containing an ammeter, voltmeter, earthing device, 
three-pole switch, and two single-phase A. E. G. wattmeters, 
which have been fixed on account of a ible want of 
balance between phases, due to the lighting circuits in the 
works. The primary voltage is 5,000, and the secondary 
240, at a frequency of 50 cycles per second. The sub- 
station has been constructed with every precaution against 
danger to person or from fire. А 

The total number of motors installed is 22, with an aggre- 
gate capacity of 520 H.P., including some very fine 60-ton 
travelling cranes, supplied by the British Thomson-Houston 
Co., but this will be doubled in the future. 

This consumer alone is expected to take some 600,000 to 
800,000 units per annum. The company's enterprising 
directors and general manager (Mr. С. Weir) are well 
pleased with the installation. | 

The second important consumer is Messrs. William Dox- 
ford & Sons’ shipyard, where there are at present 28 motors 
connected, representing 445 H.P., but the ultimate connec- 
tion, upon which the contract with the Corporation is based, 
is for motors with a total output of 1,892 н.р. In this cage 
one-half of these important works is supplied from Messrs. 
Doxford's own generating station, in which are four triple- 
expansion Sunderland Forge steam dynamos, representing а 
total output of 800 Kw., and of which Mr. W. Vidal is the 
resident electrical engineer. 

The second half of the works, now under construction, is 
being driven from the Corporation’s Pallion sub-station, 
in which are installed two A.E.G. synchronous motors, 
coupled to compound wound multipolar dynamos, each 
of 250 KW., at a pressure of 220 volts; the synchronous 
stator receiving three-phase current at 5,000 volte. To run 
up these machines there is installed a motor-generator by the 
A. E. G. of 30 kw. output, consisting of a three-phase 
induction motor receiving current at 240 volta from a 
three-phase oil transformer, and direct coupled to a four-pole 
shunt wound 220-volt dynamo. 

The. switchboard is in two sections; ће. high-pressure 
switches, &c., being mounted on the wall at the back of the 
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board,'and consisting of two feeder panels similarly equipped 
to those at the South Docks, and also two machine panels, 
each containing an isolator, instrument transformers, A.E.G. 
oil break switch, and high-pressure fuses. The whole of the 
high-pressure;work is caged in, under lock and key. The 
low pressure instruments are mounted on marble panels, 
and contain the usual magnetic cut-outs and main switches 
of the standard A.E.G. type. 
|: The sub-station is connected by both private and National 
telephones to the generating station, and is equipped with a 
five-ton travelling crane. 

This. consumer will require an output similar to the 
North-Eastern Marine Engineering Co. 
:» Two synchronous motor-generators have been installed 
at the old station in Dunning Street, each of 250 Kw. 
capacity (fig. 4). These machines are identical with the Pallion 
machines above described, except that they are shunt-wound, 
and arranged во as to be reversible; i. e., they are capable of 
being driven from the direct current side, and generating 
three-phase currents, or vice versá. The addition ‘of these 


synchronising panel has also been erected for future exten- 
"E The machine room of this sub-station is shown in 
g. 7. 

On the first floor there is a battery of 120 cells made by 
the Electrical Power Storage Co., each cell being capable of 
discharging at 800 amps. for one hour, with а minimum 
voltage of 1:85, or 260 amps. for seven consecutive hours. 
A milking booster and switchboard by the Sunderland Forge 
and Engineering Co., Ltd., has also been supplied. 

A southern sub-station at Hendon is about to be com- 
menced, and will shortly be in operation. This will be on 
the same lines as the Monkwearmouth station. 

The three-core mains are laid everywhere in duplicate, 
and through about one mile of the town are drawn into 
Doulton stoneware casings, 12-way, embedded in con- 
crete, and with manholes 80 yds. apart, built in 18-in. 
brickwork; the insides are lined with white glazed bricks. 
The lowest boxes are connected to the sewers, and each box 
is drained to the next by means of a 2-in. wrought-iron pipe 
embedded in concrete. The highest boxes are ventilated. 


Fic. 2.—BRLLISss & Мовсом ENGINE AND ELECTRICAL Co.s 750-K w. THREE-PHASE ALTERNATOR. 


two} motor-generators has enabled^the! whole'iof the day 
load to be dealt with from Hylton Road. 

The switchboard is of а very similar character to that at 
Pallion, and is shown in fig. 5. It is intended to install two 
500-K w. induction motor-generators for either tramway or 
lighting purposes ; each motor being coupled to two 250-Kw. 
compound wound machines, arranged to run in series or 
parallel, and it is intended ultimately to convert the whole 
station into a sub-station driven from Hylton Road. 

A large sub-station has been erected at Monkwearmouth, 
which will be capable of holding 2,500 kw. The first instal- 
lation consists of two 125-Kw. induction motor-generators ; 
the motors are started up through slip rings with a water 
resistance, and are arranged with the usual short-circuiting 
lever. The multipolar dynamos are shunt wound, and are 
arranged to give from 220 to 250 volts. "There is also a 
motor-driven battery booster, which has a maximum output 
of 500 amperes, at any voltage from 0 to 80. 

The switchboard is similar in design and principle to 
those described above, but also contains a booster panel with 
reversing switch, and low pressure panels, with two bus-bars, 
plugs, and the usual standard equipment of instruments. A 


(See p. 668.) 


The whole system has remained perfectly dry and clean. 
The conduits and the cables drawn into them were: supplied 
and laid by Callender's Cable and Construction Co. Beyond 
the termination of this conduit system, the cables are laid 
solid in cast-iron"trenches, filled with compound, the whole 
being supplied and laid by the British Insulated and Helsby 
Cables, Ltd. =c The joints (besides being accurately surveyed 
and recorded on a 44-in. plan) are marked on the street by 
letters and figures recessed into the pavement. The cables 
are everywhere three-core; each 1 sq. in. section, paper 
insulated, lead- covered and steel armoured, the armouring 
being carefully bonded at each joint and earthed at 
geveral points along each line, and under each manhole in 
the conduit system there are copper earth plates embedded 
in coke, to which each cable sheathing is connected. 

'The cables were all tested to 18,000 volts for half-an-hour 
at the respective works, and to 12,000 volts after laying, 
and there has not been the slightest trouble in any way. At 
one place in the South Docks route the cables have been 
taken across the dock to the North-Eastern Marine Engi- 
neering Co.'s works (which are situated on an island), and 
had to be drawn through a submerged tunnel under the dock 

F 
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sills ; here 4-in. gpecial cast-iron pipes with easy quarter 
bends, and with gpecially long sockets, were fixed, the tunnel 
being kept dry by special pumps, temporarily erected for 
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the purpose; the 

cables were easily — —— — 
drawn through ' | | 
these afterwards. 

The whole of tle 
outside work was — a урет ee ae онты 
carried out under , р 
the supervision® of 
the distributing 
engineer, Mr. J. F. 
Moore, A. M. I. M. E., 
and the absence of 
trouble throughout 
the contracts and 
afterwards, reflects 
great credit upon 
him, and upon the 
contractors. 

At the Hylton 
Road generating 
station, each of the 
three steam  alter- 
па{огв has an out- 
put of 750 kw. 
The engines are 
of the well-known Belliss & Morcom type, each of 
1,100 B.H.P., triple-expansion, surface condensing. The 
speed is 250 r.p.m. The steam consumption with a range 
pressure of 160 lbs. per sq. in., and with 100° F. of! super: 
heat, and when exhausting into a 25-in. vacuum, was 
13°91 lbs. per B.H.P.-hour at full load, equivalent to 
20 26 lbs. per Kw.-hour. The alternators were supplied 
by the Electrical Co.; each is provided with a separate 
exciter coupled to the end of the alternator shaft, and is 
wound to give 78 amperes per phase, on a non-inductive 
load, and 91 amperes on an inductive load, with a power 
factor of 0:85, and a pressure of 5,500 volts between phases. 
The alternators (as can be seen from fig. 2), are of a 
massive and rigid construction. The armature casting is in 
two parts, the upper and lower of which are bolted together, 
and are carried by two feet at opposite ends of a diameter. 
These feet are bolted to two sole plates, and are also provided 
with the A.E.G.’s standard method of centring the armature 
with regard to the fields, which can be quickly done at any 
time. ‘There is also an adjustable screw pillar placed under 
the centre of the lower half of the armature, so that it is quite 
impossible for any strain set up in it to cause the slightest 
want of alignment. The laminations are packed into the 
armature casting, and are kept in position by bolts passir a 
through from side to side. 

Each section is wound with two cotton-covered wires in 
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parallel, which simplifies the operation of winding, and allows 


of its being done rapidly. The armature windings were 
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tested with 15,000 volts for half-an-honr, and the machines, 
when running, may be short-circuited without fear of damage ; 
the short-circuit current being specified not to exceed twice 
the full load current. The fly-wheel carrying the field 
magnets is secured to the shaft by two keys which are first 
driven up tight, and then two rings are shrunk on to the 
boss. The iron circuit for the fields is laminated, the 
laminations being carried on the periphery of the wheel 
between two cirenlar plates, to which they are secured by 
bolts and nuts. To give the utmost rigidity taper keys are 
also inserted, one from each side, and driven up tight. "The 
pole-pieces are carried on the outside of the laminations, into 
which they are dovetailed and secured by two taper keys, 
which construction allows of a pole-piece being removed in & 
short time without disturbing the armature. The pole shoes 
are also detachable, во as to allow of the former-wound wind- 
ing being slipped off without del iy, should occasion arise. 
The field magnets are excited in series at 220 volts from 
the above-mentioned independent exciter, which is carried 
outside the tail bearing, or independently from а separate 
source. m1 Y ͤ Una 

The high-pressure switchboard is carried on a raised plat- 
form, constructed of Mark Fawcett’s patent terra cotta work, 
floated over with concrete, and finished with wood block 
flooring. - It consists at present of eight feeder panels, one 
synchronising panel, and three generator panels, with two blank 
panels for future extensions. This,board (like the others pre- 
viously described) is of the Electrical Co.'s standard design, 
which makes it 
absolutely im- 
possible for the 
attendant to touch 
any of the high- 
pressure work. The 


board are of white 
marble, each circuit 
panel carrying one 
shunt low pressure 
ammeter, and one 
insulated oil switch 
hand-wheel. The 
synchronising panel 
carries three elec- 
trostatic voltmeters 
giving the potential 
difference between 
the bus-bars and 
earth, synchronising 
voltmeter and 
lamps, bus-bars, 
voltmeter and pilot 
voltmeter. Each 
dynamo panel carries a shunt low-pressure ammeter in the 
main circuit, wattmeter, exciting current'ammeter, main gene- 
rator oil switch hand-wheel, two-way exciting' switch with 


Fia. 5.—SwriTCHBOARD, DUNNING STREET. 


field breaker, and exciter field rheostat; and in front of 
each panel the vertical hand-wheel for regulating the resist- 
ance in the field circuit. 
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The back of the board is protected by a wire-work screen 
with door, each circuit and dynamo panel being isolated by 
a slate slab 14 in. thick, so that any breakdown shall be entirely 


confined to its own 
compartment. 
There is only one 
set of bus-bars, so 
as to simplify the 
board. 

The framework 
consists of channel 
and angle iron, a: d 
no wood or othr 
inflammable sub- 
stance is anywb: re 
used. Below the 
platform, also pio- 
tected by metal 
screens, are the 
three-way cable 
boxes, at which the 
main cables ter- 
minate, and three- 
pole magnetic blow- 
out lightning 
arresters, with non- 
inductive water 
resistance discharge 
for each feeder ; 


the three field rheo- 
stats; two exciting 
bus-bars, together with 
one integrating watt- 
meter, with current 
and pressure trans- 
formers for each gene- 
rator. As with the 
switchboard itself, all 
cables are carried on 
insulators, mounted on 
the iron fre .aework, so 
that a fire about the 
board should be ren- 
dered absolutely im- 
possible, 

Two additional 
Galloway boilers, 30 
fé. x 8 Th 6 in. 
have been installed, 


together with superheaters at the back of each boiler, 
also by Messrs. Galloways, Ltd., of Manchester, each 
boiler being fitted with the “Triumph” mechanical 
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Fic. 7.—INTERIOR OF SuB-STaTION, MONKWEARMOUTH. 


stokers. An additional economiser by Messrs. E. Green and 
Son, Ltd., Wakefield, containing 360 tubes, bas also been 
fixed, and a motor-driven “Sirocco” fan by Messrs. Davidson, 


of Belfast, driven 
by a 60-H.P. direct 
current motor 
manufactured Бу 
the British Elec- 
tric Plant Co., of 
Alloa. An ad- 
ditional surface con- 
denser containing 
4,500 sq. ft. surface 
has been pro- 
vided by  Messrs. 
Alley & MacLellan, 
Ltd., of Glasgow. 
Thewholeof the pipe 
work is of steel with 
cast-steel tee-pieces 
and valve bodies, 
by Hopkinson, of 
Huddersfield ; this 
pipe work was sup- 
plied and erected by 
the Wearmouth 
Foundry Co, of 
Sunderland. Atthe 
present moment a 
load factor is being 
obtained from this 
station of 41 6 per 
сеп, aud it is 
hoped that a very 
material reduction 
iu the cost of gene- 
ration will be made. 
Mr. Edward 
White, A. M. I. E. E., 
Station superintend- 
ing engineer, super- 
vised the wholeerec- 
tion of the plant in- 
side the generating 
stations, and has 
carried out the work 
with great success. 
The electrical con- 
tract has been super- 
vised on behalf of 
the Electrical Co. by 
Mr. A. E. Hadley, 
with Mr. F. J. Rynd 
as resident engi- 
neer. The latter has 
carried through the 
whole of this work 
without the 
slightest hitch, 


L. & V. IRALLWAV, ZBOLTON New Station: ‘Fic. 4.—Porst Motor AND “ INDICATION” BOXES 


{CONTROLLING DovBLE CaTCH POINTS. 


(See p. 672.) 


The whole of the work was carried out оће specifica- 
tions, and under the superintendence, of the borough elec- 
trical and tramways engineer, Mr. John F. C. Snell, M. I. C. E. 
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LANOARHIRE AND YORKSHIRE RAILWAY: 
BOLTON NEW STATION. 


ANYONE taking a journey through Bolton Station three 
years ago must have, formed a very unfavourable impression 


Fic. 2.—ELECTRIC SIGNAL LAMP. 


Luckey 


The old waiting rooms—dark and poorly ventilated— 
have given place to a fine suite of buildings, generally 
regarded as models of railway requirements. The dining 
and refreshment rooms are luxuriantly fitted with every 
accommodation, and the effect of ** Nernst” lamps on stained 
glass windows makes it difficult for one to realise that this 
is a railroad junction situate in grimy Lancashire. 

In order to afford ample clearance under Trinity Street 
bridge, the permanent way has been lowered to a depth of 
5 ft. for a distance of 600 yards. Excavations of this kind 
are not difficult where a new line is being constructed, but 
when it is remembered that Bolton new station has been 
erected on the site of the old one, and a fresh formation level 
obtained without accident or disorganisation of traffic, the 
achievement is eminently satisfactory. now TOV 
It is, however, to the electrical part of this extensive 
alteration that we desire more especially to refer. A 
capacious power house has been built adjacent to the pas- 
senger station, comprising boiler house, dynamo room, and 
accumulator house, together with five workshops ; the latter 
are allotted! to telegraph linemen, hydraulic fitters, lamp 
trimmers, and joiners. These repair shops are sufficiently 
large for the local staff to deal with ordinary maintenance 


Fic. 1.—INTERIOR OF Powrr STATION. 


Fic. 3.— ELECTRICAL GOLIATH CRANE IR Goons YARD. 


from: the sight of its antiquated, whitewashed roof and 
badly lighted platforms, whilst a subsequent visit cannot 
fail to impress the traveller, owing to the transformation 


which has recently taken place. 


Fic. 5.—Ввтрав or Sianacs Commanpinec S.E. ENTRANCE TO 
BraTION; MECHANICALLY OPERATED, ELEOTBICALLY LIGHTED. 


work, the installation having run very smoothly since its 
inception over two years ago. In the event of a serious break- 


down, defective machinery would be dispatched by first train 
to Horwich —the chief engineering works, six miles 


^ 
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away—where a miniature engine and “ cab meet the branch 
and main line trains for the purpose of conveying stores, &c., 
to and from the shops : with such facilities, extensive repairs 
are carried out with a minimum of delay. 

Messrs. Yates & Thom, Blackburn, were entrusted with the 


provision of four Lancashire boilers, working at a pressure of 


160 lbs. per sq. in. Feed water after passing through the crank 
chambers is heated by Row tubes, after which it is raised 
to a high temperature with Green economisers: a large pro- 
portion of escaping heat is thereby arrested, the steaming 
capacity increased, and a reserve of water at a tempera- 
ture of abouc 280° F. is always available. Metals laid 
parallel to the power house admit of coal being discharged 
direct to the bunkers. 


The adjoining room, 96 ft. long by 88 ft. wide, is reserved 


for a hydraulic engine, air compressors and generating plant. 
Four high-speed, single-acting tandem compound engines are 
at work—specially designed by Mr. Hoy, late chief mechanical 
engineer to the L. & Y. Railway. These engines are similar 
in outward appearance to the ordinary wholly enclosed 
type, but an examination of the mechanical details reveals 
a number of entirely new features. An exhaustive account 
of them is outeide the scope of this article, but reference 


can be made to our contemporary, the Engineer, January 
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30th, 1903, where ‘a lengthy description is supplemented 
by numerous diagrams, | 

The dynamos (also designed by Mr. Hoy) are bipolar 
shunt-wound machines and are direct coupled. Constructed to 
run at 220 volts and 460 r,p.m., they have a capacity of 
62-Kw. each. Considering the heavy peak loads incidental 
to railway working, these generators approximate most favour- 
ably to sparkless commutation. | 

Ап illustration of the switchboard is shown in the back- 
ground of fig. 1 on the opposite page. In this design an 
endeavour is made to combine architectural beauty with 
practical utility. 

Twenty panels of white marble, 8 ft. long x 16 in. wide, 
are bolted to an ironwork structure, the latter being secured 
in a concrete floor. Five panels nearest the dynamos are 
each equipped with a complete set of apparatus for con- 
trolling one machine. Messrs. Nalder Bros. & Thompson 
supplied the requisite measuring instruments, together with 
automatic circuit-breakers. 

The remaining front portion is fitted with various 
appliances for controlling the accumulators, whilst the back 
part of the switchboard is reserved exclusively for branch cir- 
cuits. Fireproof doors enclose the rheostats, earth-testing 
devices and cables, and sand and water fire-buckets are 
close at hand in case of necessity. | 


A battery made by the Chloride Electrical Storage Oo. has 
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been installed, and consists of 112 Chloride cells, having a 
normal discharge of 112 amperesfor 9 hours, with a maximum 
emergency rate of 500 am Joined to the bus-bars, 
the battery works in parallel with the machines, 

1 is periodically inspected, and whenever an 
irregularity in gassing occurs, or the specific gravity of the 
electrolyte falls below the normal, & portable milking booster 
is utilised to put matters right. This small machine is 
capable of developing 50 amperes at 3 volta. | 

The * Goliath crane depicted on the opposite was 
made by Ohaplin & Co., Glasgow. About the time of its 
completion, 2} years ago, the railway company received an 
order from Messrs. J. Musgrave & Sons, Ltd., Bolton, to load 
up a large quantity of ironwork. A casting weighing 46 tons 
was safely lifted by this electric crane, and the total con- 
signment, amounting to 2,000 tons, was loaded up and 
dispatched to Glasgow Corporation with commendable 
promptitude. The crane has been in constant use ever 
since, 

Seventeen electric capstans, designed and built at Horwich, 
are in use day and night for hauling heavily-laden wagons 
into position. Each capstan is revolved by a geries- wound 
motor secured beneath iron bedplates. Ball bearings are pro- 
vided to take the thrust of the worm, and these, along with 
| the worm wheel, are immersed in 

an oil bath. Current is supplied 
to the motor when the chargeman 
depresses a pedal. Ігоп-савед fuse 
boxes, and suiteble starting regist- 
ances, are all fixed below the pave- 
ment level. This interesting 
method of dealing with goods yard 
traffic has largely displaced the 
time-honoured shunting engine, 
and a great saving is thereby 
effected. - 

Messrs. P. & R. Jackson, Ltd., 
Salford, fitted up 20 electric cranes 
on the loading stage of the new goods 
warehouse, two having a lifting 
capacity of 50 cwt., and the 

remainder 30 cwt. each; by this 
means, goods are transferred direct 
from the railway wagon to the 
carriers’ larry. The contract also 
included a 80-owt. electric lift, 
which is utilised entirely for 
conveying merchandise to and 
from the various floors in this 
great warehouse. 

We should add, parenthetically, 
that novel devices, with fusible 
wires, are connected at the latter 
place, so that in case of conflagra- 
tion, massive fire-proof doors 
would close automatically, and so limit the damage to a 
narrow area. 

If a consignee prefers to have his goods stored for an 


~ 


indefinite period, electric “ jiggers are used in the follow- 


ing manner :—A rope is lowered from the top storey, where a 
20-B. H. P. motor (supplied by Messrs. Bruce Peebles) is con- 
veniently located. Ata given signal the goods are hoisted out 
of the train, through several trap doors, to the particular storey 
assigned for them by the inspector on duty. Automatic 
starting rheostats of Sturtevant’s design work in connection 
with these jigger motors. 

Mention should also be made of five Waygood electric 
lifts at the passenger station; this improved mode of 
dealing with parcel traffic and passengers’ luggage is highly 
appreciated by all concerned. 

Widespread interest has been aroused amongst railway 
circles in consequence of a new signal box being ‘operated 
by electro-pneumatio power. ‘This cabin, which commands 
the west and northern entrances to the new island platforms, 
was opened last September for passenger and goods traffic. 

One eleotro-pneumstic frame controla the whole of the 
triangle (shown diagrammatically in fig. 6) hitherto worked by 
two separate boxes. The levera are only 6 in. long, and are 
easy to manipulate. One of the chief merits of this system 
lies in the relief which it brings to the muscular exertions of 
the signalman. Pros in 
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It is the usual practice to connect each signal to a 
separate lever by means of a stranded steel wire, and to 
mechanically unite all points with their respective levers by 
iron rods. In the present case, signal wires and point rods are 
conspicuous by their absence ; not only во, but two or three 
signals are now lowered by one lever, ав eet forth in fig. 6, 
which i8 approximately correct. 

Seven secondary cells, having an E.M.F. of 14 volts, 
suffice {о energise every electro-magnet about the place. 
Allowing. 68 milliamperes per coil, the maximum output 
never exceeds 4 amperes. 


Compressed air at 60 Iba. per square inch is conveyed from 


the power house to the various signals &nd points, each of 
which is provided with a motor containing a cylinder and 
piston, governed by inlet and exhaust valves; these are 
actuated by currents from the signal box. The quantity of 
air used is very small, amounting to not more than half a cubic 
foot of free air per movement per Jever. The mechanical 
and electric interlocking is so arranged that when the point 
movement is complete, bu! no! before, a return current from 
the points unlocks the lever, permitting the stroke to be 
completed. And if, after. this is done, some unauthorised 
person succeeded in fouling the points in question, every 
signal protecting those lines would instantly revert to danger ; 
this is accomplished by means of electric detectors fixed 
alongside each facing point. 

This brief description of the electro-pneumatic signalling, 


‘as supplied by the Westinghouse Brake Co., and fitted up by 


~ 


the railway employés, will give a rough idea of the precau- 
tions taken to safeguard the travelling public. 

We understand that the electric lighting installation will 
not be completed until & pile of offices above the main 
entrance is finisbed. Rapid progress is reported in 
connection with the electrification of signal lighte, covering 
а large area. Paraffin lamps are being replaced by &-C. p. 
230-volt lamps. This represents 10 volts in excess of the 
working pressure, and the lights are proportionately dim. 
Sufficient bril:iance, however, is obtained for signal lanterns, 
and the life of the filament is considerably prolonged. By 
securing the lampholder as illustrated in fig. 2, p. 670, it is 
only necessary to turn back the lid, and an oil lamp can easily 
be inserted. Provision is thus made against the remote 
possibility of electrical failure. j 

Eight hundred lights are distributed about the station and 
goods yard, comprising 28 open arc, 70 enclosed, and tbe 
remainder incandescent, including sunbeam and radiator 
lamps. А : : 

Messrs. Veritys, Ltd., and the General Electric Co. 
supplied the majority of these lamps, whilst the contracts 
for cables were placed with Glover's, Salford, Craig Park Co., 
aud the British Insulated Co., respectively. | 

Ап inspection of the cattle pens, or of the platform 
lighting, alike confirms the impression that the Horwich 
engineers recognise the commercial value of abundant 
light, and Bolton New Station may fairly claim to be 
one of the most up-to-date railway centres in the United 
Kingdom. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 30th. Condensing plant, pump and 
piping. See Official Notices” April 15th. 


Abergavenny.—May 24th. Electric lighting of Mon- 
mouthshire Asylum. See “ Official Notices " to-day. 


Ayr.—May 20th. Boiler, buildings, engines, dynamos, 
switchboard, wiring, mains, &c., for the District Lunacy Board. 
See '' Official Notices " to-day. 


Cleckheaton.—May 2nd. 
See Official Notices to-day. 


Chili.—June 28th. Electric lighting of the city of 


Punta Arenas (Btraits of Magellan), Bee this column for February 
19th. 


Clyde.—May 23rd. Electric wharf cranes for the Clyde 
Navigation. See Official Notices” to-day, 


350-KW. steam generator. 


Dublin.— May 9th. Steam three-phase extra high - 


pressure set (1,000 to 1,500-xw.), piping and switchboard. See 
“ Official Notices April 15th. 


Dandee.—April 30th. General stores, electrical goods, 


, &c., for the Electricity Department. See Official Notices” to-day. 


Edinburgh. — April 23rd. Switchboard extension, 
piping. See Official Notices " March 25th. 


France.—April 26th. The French Ministry of the 
Colonies in Paris are inviting tenders until the 26th inst. for the 
supply of 120 tons of galvanised iron telegraph wire for Indo- 
China. Particulars may be obtained from, and tenders are to be 
sent to, Le Ministère des Colonies, 4, Rue Jean Nicot, Paris. 


Glasgow. May 9th. Four sets of 800-xw. dynamo 


panels for the Electricity Department. See Official; Notices.“ 
to-day. 


Govan.—April 26th. Stores, &c., for the Electricity 
Department. See “ Official Notices” April 15th. 


G. W. Railway.—April 26th. Four 200-kw. and ten 
400-xw. motor-generators, four cooling towers, cranes, and coal and 
ash conveying plant, for Park Royal generating station and various 
sub-stations. See Offioial Notices Avril 1st. 


. , Hackney.— May 26th. Electricity supply mains. See 


“ Official Notices to-day. 


- Hammersmith.—May 18th. Two 1,500-kw. steam 
turbines or low-speed engine generating sete, with condensers; 
bojlera and superheaters. See Official Notices April 15tb. 


Heckmondwike.—April 26th. Feed pumps, steam 
traction generator, boiler, switchgear, induced draught apparatus, 
and underground feeders. See Official Notices April 16th. 


 Mkeston.—May 7th. Advertising on the electric cars, — 
See “Official Notices " to-day. 


Italy.— August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 


of Umbria) for the electric lighting of the town. 


Kilmarnock.—May 17th. Permanent way work. 
" Official Notices” April 15th. 


L.C.C.—Maye 17th. Extra high-pressure three-phase 
board, low-pressure combined direct and three-phase ditto, sub- 
statjon and transformer boards for Greenwich power station. See 
оог Official Not ioes April 15th for particulars. 


Manchester.—April 28th. 90-m.H.P. water- tur bine, 
dynamo, electric motors, overhead equipment for railway track, 
switchboard, &c., for the Waterworks Committee. See “ Official 
Notices " April 15th. 

Melbourne.—May 18th. 
steam dynamo. 


See 


One 750-Kw. direct-current 
See Official Notices March 18th. d 


Newport (Mon.).—April 22ad. The T.C. is prepared to 
receive tenders for the supply of w.i. tie-bars for tbe Stow Hill 
tram ways, in accordance with plans and specifications, to be seen at 
the office of the borough engineer, Mr. В. Н. Haynes. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See “Official Notices” March 18th. 


Poplar.—May 7th. Cables and battery. See Official 
Notices to-day. 


Royton and Crompton.— April 30th. Permanent way. 
Bee “ Official Notices " April 8th. 


Wallasey.—April 27th. Stores for the Electricity 
Department. See “ Official Notices” April 15th. 


Wallasey.—May 7th. Condensing plant. See “ Official 
Notices” April 15th. 


OLOSED. 
Burton-on-Trent.—The Corporation has placed an 


order with Messrs. Bruce Peebles & Co., Ltd., for а 500 -K w. single- 
phase alternator, direot- coupled to a Willans & Robinson central 
valve engine. 


Gravesend.— The T. C. has accepted the following tenders 
for supplies to the electricity works :— 


Reason Manufacturing Co., Ltd., indicators. 
The Electrical Co., Ltd., lainp stores. 
Ferranti, Ltd., meters. 


Thomas Stone & Co., F. Bird & Со, and W. H. Wilcox & Co., Ltd., engine 
stores. 


Mackney.—The B.C. has placed an order with Messrs. 
Brown & Sons, Dalston, for 15,000 pairs of carbons, suitable for 10- 
ampere lamps, at 30s. per 1,000 pairs. 


. MMalifax.—The Corporation has ordered two “ single- 
attendant " tramcars from the Brush Electrical Engineering Co. 
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 Handsworth.—The U.D.C. has accepted the tender of 
Mr. George Holloway, of Wolverhampton, for the. construction and 
electrification of the tramways at £9,945. 


Ilford.—The U.D.C. has accepted the tender of the 
British Thomson-Houston Co, Ltd., Rugby, for the supply of 
B.T.H.-Edison incandescent electrio lamps, О.К. ampere-hour 
meters for the 12 months ending March, 1905. 


Keighley.—The Т.С. last week accepted contracta for 
the new tramways and electrical equipment to the amount of 
£21,231 9s. 6d. | 

Keighley.—The Brush Electrical Engineering Co. has 
received from the Corporation Tramways Department (per British 
е ошо Co.) а contract for eight double-deck cars with 

rugh trucks. 


Metropolitan Asylums Board.—A tender from the 
Electrical Power Storage Co., Ltd., to maintain the storage battery 


at the Brook Hospital for five years for £58 168. per annum was 


accepted by the Board on Baturday. . 
. The Board received the following tenders on Baturday for 
installing fire alarms and telephones at the Leavesden Asylum: — 


Mason, Cash & Co., Woodville Electrical Works, 
Burton-on-Trent  .. vs 2 .. (aecepted) £894 0 
Donnison, Sillem & Со... Р га Е "T .. 810 0 
F. Hodgson & Co... ee oe ee ee ee ee 859 0 
ee ee ee a ee ee 861 0 

Cox-Walkers ee ee oe ee ae eo oe 868 0 
D. Firth & Bon - ee ee a oe ee ee ee 876 0 


P. Dewbirst ee ee ee ee ee ee 4 ° е 421 10 
Gent & Hurley хе ee ID vs .. 499 19 
Watford Engineering Works "T gat гон .. 450 0 
J. T. Mayfleld & Со, .. E ns А "m » 454 0 
A. V. Gifkins & Co. : ee ae os ee ° + ee 457 0 
Private Wire & Telephone Installation Co. ЛЕ .. 157 19 
W. J. Furse xd ys T T si s . 470 0 
Willey & Co., Ltd. ve oe oe oe ee ee 416 0 
Watkins Bros., Ltd, .. 5s "s oe vs .. 479 8 
Jackson Bros ee T - АЕ 2 .. 515 0 
W. 8. Wilson ee on ee ae . er "ee 549 0 
Tamplin & Makovski, Ltd. ; $5 .. 568 0 
F. J. Coleby & Co. MS “© us i và ,. 587 10 
Electrical Engineering & Maintenance Co. "n .. 638 0 
P. J. Driscoll oe oe ee ee ee oe "ee 715 0 
8. E. Ha ward & Co., Ltd, oe oe ГЕЈ ee * ee 774 0 
National Telephone Co., Ltd. oe ў .. 90 0 


It was reported that the engineer-in-chief's estimate was £450. 


Pontypridd.— The tenders of the following firms for free 
wiring have been accepted by the U.D.O. :— 
South Wales Electrical Co. 
Messrs. Alger & Sons, Newport. 


Messrs. Arnold & Co., Newport. 
Messrs. Bedford & Gray, Cardiff. 


Poplar.—The Council on 7th inst. accepted the following 
tenders for sub-station plant; Mr. P. N. Hooper, borough electrical 
engineer and manager :— | 

Motor-GENERATORS. 
Electrica] Co. ss e] js ve T . . £7,392 
British Thomson - Houston Со. .. T - .. 8 
British Westinghouse Co. iS a cs 8 
Dick, Kerr & Co. .. ee oe “% es e 8 
Mather & Platt, Ltd. 8 


A 


ooocgoooooo 
oocoO0ooosoo 


General Electric Co, va i 758 EM se 9, 

Bruce Peeb!es & Co. iu Ў . (accepted) 9,060 
Johnson & Phillips RA oe д; oe Е 9,205 
Siemens Bros. Е ше bs .. 9,661 


Electric Construction Co. | ; 10,075 
SwWITCHBOARDS. 


Johnson & Phillips as T e vs .. £2,970 0 


0 
Cowans, Ltd. T НЕ ve .. (accepted) 3,078 10 0 
Kelvin & White „ 3,297 12 6 
Ferranti, Ltd. a ae ee oe ee LA СЖ) 3,600 0 0 
Siemens Bros. & Co. ie е xx ja .. 8,670 0 0 
Flectric Construction Co. a “ А 4,587 0 0 
British Thomson-Houston Co. 4920 0 0 


TRAVELLING CRANES. 


Carrick & Sons, Edinburgh vis 
Carrick & Ritchie, Edinburgh 


М 
do 


T us .. £512 . 
. (accepted) 660 


Hitchin, J., Halifax .. zi Sa zs 550 
Marshall, Fleming & Jack, Motherwell 555 
James Spencer, Manchester ss 24 ss .. . q 680 
Pickerings, Ltd., Stockton - бә zs aie „ 641 


Hunter & English, BoW T T . 690 


Salford.—Tbhe tender of the Lancashire Dynamo and 
- Motor Co., Ltd., of Trafford Park, has been accepted for motors of 
5 н.р. and upwards, for the ensuing year, this being the third year 
in succession. 


South Africa.—The East Rand Proprietary Mines have 
placed an order with Messrs. Bruce Peebles & Oo., Ltd., for a 250- 
Kw. direct-eoupled set. | 


St. Pancras.— The Electricity Committee has received 
the following tenders for two steam turbines, each cf 1,000-xw. 
capacity, to replace four of the old engines and dynamos at King's 
Road station :— 


C. А. Parsons & Co. "à sis T su эз .. £12,495 

Do. alternative scheme (recommended) 14,000 
British Thomson-Houston Co., Ltd. T x . 12,580 
Willans & Robinson, Ltd. e és a és „ 18,706 
Richardsons, Westgarth & Co. „ o eo J 215,012 


.. Worcester.—The T.C. has accepted the tender of the 
Nevile Engineering Co. for the erection of an iron platform and 
. staircase for the switchboard at the Powick generating station at 


£90, and that of Electromotors, Ltd., for the supply of motors 


on the hire-purchase system. 


FORTHCOMING EVENTS. 


Friday, April 22nd.—At 5 p.m. Physical Society Meeting. 
At 7.50 p.m. Institution of Electrical Engineers (Manchester Students). 
The Equipment and Maintenance of Electrio Street Cars,” by Mr. 
С. W.Orosbie. Rods | оз 
At 1.90 p.m. North-East Coast Institution of Engineers and Ship- 
builders, at Newcastle. 
Tuesday, April 26th.—At 8 p.m. 
General Meeting. 
Wednesday, April 27th.—A$ 7.80 p.m. Institution of Electrical Engineers 
(Students). Insulation and Insulators,” by Mr. Н. D. Symone, 
At 2.80 p.m. Institution of Civil Engineere (Students). Visit to the 
Metropolitan Railway Electric Power Station at Neasden. 
Thursday, April 28th.—At 5 p.m. Royal Institution. Prof. Dewar сп “ Dis- 
sociation." (Lecture III.) 
At 8 p.m. Institution of Electrical Engineers. 
Design,” by Messrs. C. Н. Merz and W. McLellan. 
At 8 p.m. Liverpool Engineering Society. Annual general meeting. 
Saturday, April g0th.— At 10 a.m. Institution of Electrical Engineers (Stu- 
' ents). Visit to the Western Electric Co.'s works at North 
Woolwich. 
Association of Engineers-in-Charge. Bohemian Concert. 


Institution of Civil Engineers, Annual 


"Power Station 


NOTES. 


South African Notes.— Durban (Naíal).—The Electric 
Light Committee of the above Corporation has recommended the 
following reduction in charges for electric current :—(1) That the 
annual charge, payable monthly, of £5 per H. p., stand as at present. 
(2) That all consumers of power be required to state at the outset, 
under which tariff they propose to come; whether the 2d. per unit 
rate and £5 per R. p., or the 4d. per unit rate, and no charge for 
H.P.; and, having once settled, no change from one tariff to the 
other be allowed, unless six months’ notice be given. (3) That the 
following be the tariff of charges for electrical power :—Up to 3,000 
per month, 2d. per unit; from 3,000 to 10,000, 15 per cent. allowed ; 
over 10,000, 35 per cent. allowed. Each month’s account to be 
dealt with on its own merits, so that one month’s account is not to 
be sot off against another. (4) That consumers of over 500 units 
per month of current for lighting be allowed a discount of 15 per 
cent, on all consumption over 500 units. (5) That the above altera- 
tions to tariff shall take effect from April 1st next. | 

A Billisto be introduced into the Cape Parliament to obtain 
authority for the Municipal Council of Aliwal North to construct 
an electricity supply works. | 

The Queenstown Municipality is algo seeking powers to erect tele- 
graph and telephone lines. ' | | 

East London.—The T.C. has approved the recommendation of 
the committee to the effect that the electrical mains be extended 
along Bayswater Road for street and house lighting; also that per- 
mission be granted to the town electrical engineer to erect, for pur- 
poses of trial at places most suitable . . . . буе arc lamps of 
a certain design submitted as samples by the South African agentes 
of the Western Electric Co., U.S. A. | 

Kroonstad.—The T. O., on 21st ult., authorised the Deputy-Mayor 
(Mr. Hoseason), in the absence of the Mayor, to sign the electric 
lighting contract with Mesers. Davies & Spain. The contract was 
accordingly signed the following morning. - 

Rand Mines.—The directors’ report of the Central Geduld Gold 
Mining Co., Ltd., states :—'' Arrangements are being concluded with 
the Proprietary Co. for the supply of electrio power for all future 

urposes from the Rand Oentral Electric Works. Electric mains 
have been laid over your property, and the installation is now being 
completed. The current will be distributed as required, and will 
be used for pumping, lighting, machine tools, &c. In the directors’ 
report of the North Geduld Gold Mining Oo., and also in that of 
the Geduld Proprietary Mines, it is stated that arrangements have 
been made for the supply of electric power from the Rand Central 
Electric Works, and in the accounts of the latter company there 
appears the item: ' Electric power installation, £7,500 10s. 6d.' " 

Pretoria.—The T.C. has addressed a letter to the railway autho- 
rities, asking whether it would be possible to have electric signals 
placed at the crossings in Church Street West and Walker Street. 

East London. During a sharp thunderstorm on the night of 21st 
ult., the lightning struck an electric light pole in Quigvey, and for 
а considerable time that portion of the town was in darkness. The 
local tram service was also interrupted. 

King William's Town.—The Electric Lighting Committee reported 
to the T.C. that it had given instructions for the lighting service to 
be extended to new properties above Albert Road, near the Rifle 


‚ Range. 


Salisbury (Rhodesia).—The T.C. has adopted a committee reso- 
lution providing for the better supply of water and light for the 
town, the work to be undertaken by a joint-stock company, а 
co-partnership or a concessionaire under agreement with the Council, 
which must also provide for electric light and power within the 
municipality, exclusive of any required by tramways." Mr. Craw- 
ford Lindsay, the Council's consulting engineer, has been em- 
powered to "interview those desirous of entering into such an 


agreement." 
Howick.—The local correspondent of the Natal Mercury laments 


' that at the famous Falls in the vicinity so much “motive power 


runs to waste year after year. If harnessed it would” (he declares) 
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" supply electricity to an extensive area, besides furnishing power 
to innumerable mills and factories in the village. There is, I 
believe, a syndicate which has an option on the Falls for 21 үч 
That syndicate must hurry up and make Howick a bustling indus- 
trial centre.” 

Johannesburg.— Mr, R. G. Fricker recently presided at the fourth 
ordinary general meeting of the General Electric Power Co., Ltd., 


the accounts of which showed a profit of £8,826 for the year. The 


chairman stated that since the close of the year under review, a 
further call of 1s, per share bad been made for the purpose of ex- 
tending the plant, necessitated by tbe growing demands upon its 
power. Another generator and the necessary: boilers had been 
ordered, sufficient to satisfy the requirements of the various com- 
panies who were connected with the G.E.P. Co.'s works. For some 
time past a certain amount of current had been distributed to the 
municipality and householders in Germiston, and it had been 
suggested that an agreement for а term should be entered into for 
{һе purpose of continuing tbis supply, aud the board bad the matter 
under their consideration. The report was adopted, Mr. R. G. 
Fricker and Mr. F. D. P. Chaplin were re-elected directors, 
and the appointment of Mr. W. Н. Dawe, asa director in place of 
Mr. J. G. Hamilton, resigned, was confirmed, 


The Electrolytic Separation of Metals.— The metals, 
the polarisation pressures of which are superior to tbat of hydrogen 
(Zn, Cd, Fe, Co, Ni, 8n, Po), are not capable of being successively 
separated by means of a gradual increase in the electric pressure 
between the electrodes, though, according to theory, each metal 
should be deposited beginning with a certain pressure charac- 
teristic of the metal, and termed “ polarisation pressure." This 
contradiction between theory and practice, as pointed out in a paper 
by Hollard and Bertiaux before the French Academy of Sciences, 
is only an apparent one, being due to the high resistance of the 
electrolyte, ard the low intensity of the current traversing the 
latter with the electric preesure used. is current, precipitating 
one of the metals at the cathode, will precipitate at the same time 
the hydrogen of the bath; hence, instead of the total current, only 
a fraction of the current will be utilised for depositing metal, this 
fraction being much too small to give rise to a complete separation, 
especially at the end of the electrolysis, when the concentration of 
this metal in the bath is rather small, in accordance with Nernst's 
law, The high resistance of the electrolytic bath is especially due 
to the hydrogen given off at the catbode and the oxygen given off 
at the anode. By eliminating both of these gases, the authors have 
obtained for the same electric pressure a much stronger current 
producing the separation of the metals. Eliminating the hydrogen 
and using а tin or cadmium cathode, they were able to separate, 
e. 9., «ino and cadmium. By preventing the evolution of oxygen 
and using a soluble anode, they succeeded, on the other hand, in 
separating nickel and sinc. In the latter case the anode, being of 
amalgamated zino, was dipped into а magnesium sulphate solution, 
separated by a diaphragm from the nickel sinc solution containing 
the platinum catbode. Unfortunately, with the latter method, the 
nickel being recovered, it is impossible to ascertain the amount of 
ainc remaining in the batb, because of its being mixed with the 
zinc sulphate due to the dissolution of the anode. The method 
described їп this paper is free from this drawback, platinum anodes 

and catbodes being employed. The evolution of oxygen is avoided 
here by adding to the bath sulphurous acid, which is oxidised by 
the oxygen. The use of БО», however, required the following 


special measures of precaution:—Nickel and zinc sulphates, 


ammonia sulphate (10 grammes), magnesium sulphate (5 grammes), 
5 cubic cms. of a eaturated BO, solution as well as of ammonia аге 
added, the electrolysis being effected at a temperature of 90° С. 
with a current of 0'1 ampere; after at most four hours, for amounts 
of nickel not superior to 0°25 gramme, a specimen of the bath 
should no more be blackened by ammonia sulphydrate, as this 
would indicate the presence of nickel. 


The Absorption of Radioactive Emanations.—In a 
paper read before the Freiburg i.B. Bociety of Naturalists in April, 
1903, Prof. F. Himstedt had shown that air, on being blown through 
water, will assume an electric conductivity up to 100 times greater 
than the initial value. These experiments have recently been con- 
tinued by Freiherr Rausch von Traubenberg with the Elster and 
Geitel dispersion apparatus, the resulta being as follows:— 

l. Cistern water will lose its ionising power, which may be 
decim to it by air being blown through it by means of a water 
blast. 

2. All the liquids examined are susceptible of being excited 
artificially, this being especially true in the case of hydrogen 
carbide, 

3. The ionising power of water appears to be due to a radioactive 
emanation dissolved in water, and following, like a gas, the law of 
Dalton-Henry. 

4. The absorption coefficients of the various liquids with respect 
to this radioactive emanatiun are calcnlated from the equation 
governing the absorption of gases. 

5. Radium emanations seem to behave with respect to absorp- 
tion by liquide in a way quite analogous to the emanation from 
cistern water. 


McMillan Memorial Fund.— Mr. R. Kaye Gray, 
President of the Institution of Electrical Engineers, states that 
from the result of the circular recently issued by the Council, it 
appears that many subscribers to thisfund have assumed that the 
amounts named in the circular were the maximum sums expected. 
The Council now points out that this was not its intention. The 
fund at present makes a total of £1,325, and the Council feels that 
at least £2,000 is necessary if the scheme is to meet the object for 


which it was started. It is thought that many subscribers will be 
glad to have an opportunity of augmenting their subscriptions if 
the contributions made were fixed under a misapprehension. 


A “New Power" Invention.— This is an age of inven- 
tion; at least, so think the Patent Office. Anybody can invent; 
very few are refused the necessary or unnecessary protection for 
their ideas, the office above mentioned being one of the mos 
obliging in the world to those who pay ite fees. Some infinitely 
gmall centage of these happy though reckless individuals 
succeed in recouping themselves for their time and expenditure 
through interesting others in their productions. 

It may be some consolation to the crowd who remain outside the 
charmed circle to know that patrons are still obtainable with plenty 
of cash; no one need despair. Only last week we were introduced 
to a hybrid collection of wheele, chain and belt gearing, &c., bearing 
a distant resemblance to а cycle of some sort run to reed,” which 


' is destined, without doubt, to revolutionize the art of locomotion, 


wherever mechanical means have been adopted for that purpose, 
ы only a pigheaded generation can be hypnotised into believing 
n it. 

Fancy, no more motor-cars and wagons (horses and cycles are 
already doomed)! No more electrical tramways, no need to spend 
vast sums} on electrifying railways! The “new power" (a 
term invented by the same genius, presumably because the 
arrangement was otherwise indescribable) will abolish all this. 

We were not favoured with any estimate of the size of a 10-ton 
road vehicle arranged on these lines; but, jadging from the one man 
apparatus on view, it would not necessitate any special road 
widening, and 100 ft. would probably cover its length. 

We purposely refrain from explaining the method of opera- 
tion ; we don’t want to give the show away any more than the 
inventor did at his private view. It is, however, simplicity itself; 
to paraphrase Algy’s explanation of the working of a locomotive, 
you “pull out aspring and away we go,” nothing more is required ; 
once put the arranged tension on the spring and this uncanny 
mechanism, alias “new power,” carries it forward until—well, 
we thoughtlessly suggested “until it stopped,"—but the inventor 
suggests till it is stopped." We have not seen it running, 
the authorities not being in a position to guard the route 
at the time, and the high powered motor-cars required to keep paoe 
with the "new power" not being available. Btill we are pro- 
mised a treat shortly, when the inventor will crush at one blow the 
absurd notions which have previously existed on the subject of per- 
petual motion by a demonstration on the road of his new power" 
arrangement. 


Electricity in Mines.—At а meeting of the Yorkshire 
branch of the National Colliery I. Association on Saturday 
last a paper was real by Mr. F. Н. Waterhouse on the proposed 
rules for the use of electricity in mines. From an abstract in the 
Yorkshire Daily Observer we gather that after giving a summary of 
the rules proposed, Mr. Waterhouse advanced arguments to show 
that if they were carried into effect they would involve considerable 
trouble to mansgers and great expense to owners. In order to avoid 
danger, motor frames and coupled connections would have to be 
connected with earth, which, he said, would involve great expense. 
Then it was almost impossible to obtain this connection satisfactorily. 
He sought to show that generating stations in a great many cases 
would have to be rebuilt, for which purpose very few collierics Һай 
the necessary room, not to mention the requisite facilities. Mr. 
Waterhouse further pointed out that the amount of Jeakage allowed 
on the circuit, which was 4535; of the maximum supply current, 
was only а small amount to allow, and the standard adopted was 
much higher than that fixed by electrical engineers for the wiring 
of houses. There was, however, a rule by the use of which 1 
might be shown in the initial stage, thereby enabling а leakage to 
be estimated at once, and before any serious consequence could 
result. He was certainly of opinion tbat more switches would have 
to be used on a circuit than was the case at present. The carrying 
out of these rules, he said, would also necessitate additional stays 
and greater care in the mines Mr. Waterhouse said he was 
decidedly of роп that the rule requiring telephonic communica- 
tion was a good one, as it would be a great advantage to be able to 
transmit information to the proper source directly anything wrong 
happened in the pit. Although they were in use in America he 
did not think that electrical locomotives were likely to be used in 
British mines. The discussion was sdjourned until the next 
meeting. 


I. E. E. (Manchester Section).—The annual meeting of 
this section was held on Tuesday evening, the 12th inst., Mr. E. W. 
Cowan presiding. The hon. secretary, in reading his annual report, 
stated that the membership of the Manchester Section had in- 


` creased by 77, and the average attendance bad also increased from 


118 to 187. "Tbe newly-formed students’ section had a membership 
of 250. А hearty vote of thanks was given to the retiring officers. 
For next session Mr. C. D. Taite was elected chairman; Mr, G. E. 
Giles, vice-chairman; and Mr. P. A. Ramage, hon. secretary and 
treasurer. During the evening an exhibition of „кое of local 
firms took place, which included arc lamps, switches, controllers, 
brakes, &c. 


I. E. E. (Glasgow Nection).— Before the meeting of this 
section on 12th inst., a paper on Corporation Telephonee, con- 
tributed by Mr. A. R. Bennett, was read, in the author's absence, 
Mr. E. G. Tidd, hon. secretary. Mr. W. A. Chamen presided, and, 
after the reading of the paper, called upon Mr. H. L. Webb, of 
London, to open the discussion. The discusion was adjournei 
until May 10th. 


~m — "Mum ds — 


= Жш. фр mv a tim gon = E 


Vol. 54. No. 1,878, APRIL 22, 1904.) 


THE ELECTRICAL REVIEW. | 615 


The Behr Mono-Rail System.—On Monday, Mr. Е. B. 
Behr gave an address before the London Ohamber of Commerce on 
bis mono-rail system and its application to the present require- 
ments of locomotion. Sir Albert Rollit, M. P., presided. Mr. Behr 


described some recent improvements in the construction of the . 


carriages for his mono-rail, which had been embodied in the working 
model which would be exhibited at St. Louis He urged that the 
fntroduction of high-speed mono- rail lines was at present the only 
way to solve the problem of the housing of the working classes in 
the neighbourhood of large towns, at a reasonable ‘cost, and with a 
prospect of earning a fair dividend on the capital invested. 


Tramways and Over-running Powers.—On Tuesday, 
at the Westminster Palace Hotel, a conference of municipal autho- 
rities owning or working tramways was held to consider the 


question of over-running powers, A resolution was passed express- 
ing the opinion that the granting by Parliament of running powers - 


and compulsory traffic facilities over municipal tramways will be 
fraught with grave and undesirable consequences, and will be detri- 
mental to the working of a large central tramway system, An 
executive committee, consisting of representatives of the Cor- 
porstions of Birmingham, Liverpool, Manchester, Glasgow, Leeds. 
Cardiff, Sheffield, Newcastle-on-Tyne, and the L.C.C. (with power 
to add to their number), was appointed to take such steps as they 
deem necessary in relation to the matter. | 


Electricity v. Gas.—A correspondent, referring to the 
paragraph "Electricity v. Gas,” in our last issue, regards the saving 
effected as very commonplace. A church in his neighbourhood which 
was fitted up with electric light, thereby effected a saving of over 
£2 per quarter. At the same time there is more than double the 
light there was with gas. Ih the case of some warehouses in the 
City, a net saving of £16 was made on the last quarter's account; 
some other warehouses in the East End showed a saving of nearly 
£60 on one quarter's account. These figures are net savings, and 
are altogether apart from the enormous advantsges which nearly 
everyone knows electric light possesses. Our correspondent has 
many other figures, in connection with private houses, as well as 
business premises, which clearly prove that electric lighting can be 
made equally as cheap as gas. But he says it must be particularly 
borne'in mind that the saving depends not only on the price of 
energy, but more particularly still on the way the installation is 
designed, in addition to the work being well executed. 


“Elements and Compounds.“ On Tuesday Prof. W. 
Ostwald delivered the Faraday lecture before the Chemical Society 
at the Royal Institution, taking the above as his subject. 


Cauvery Falls Power Supply.—In the course of his 
speech to the sharebolders of the Ooregum Gold Mining Co., on 
19th inst., the chairman, Mr. Malcolm Low, said :—“ Our supply 
of power from the Cauvery Falls has been uninterrupted throughout 
the year, and the machinery driven by it has worked perfectly well. 
Under agreement between the Mysore Government and the leading 
companies in the fleld, arrangements have been made to increase the 
supply of this power, and we shall get an additional 205 H.., ‘which 
will make up, with what we already have, altogether 1,157 H.P. as 
our share. You will have noticed that the cost per horse-power has 
been reduced from £29 to £18. As ro the Kolar Mines Power Co, 
in which we possess 6,660 shares, ita purpose ie, I think, best 
explained by a remark in the report, which I will read to you:— 
' This is а company recently formed, with а capital of £30,000 in 
#1 shares, in order to supply electric power for the more economical 
working of certain machinery on the field, the running of which is 
intermittent. The sharesare all held by the five leading companies 
working on the field, each company being entitled to receive power 
in proportion to its shareholding, this company having the right to 
222 н.р. It is expected the work will be in operation towards the 
end of the present year. This installation will give us a power, 
even more economical than a constant supply from the Cauvery Falle, 
for working certain classes of our macbinery whose services are in 
occasional, and not constant, request." 


Egypt.—Nobele, Ltd., have been authorised to import 
into Egypt (among other things) detonators, electric fuses, and 
electric detonators, for a space of five years, expiring on March 
28th, 1909. 

The Egyptian Gazette states that Sir William Willcocks has 
evolved a scheme for utilising the power of the sixth cataract, com- 
monly called the Shabluka Cataract, for irrigating with the aid of 
electricity. By this means it is estimated that 250,000 acres in the 
neighbourhood of Khartum and down to the Atbara junction will 
be irrigated. 


The Tramways and Light Railways Association.— 
The annual dinner of this Association was held on Wednesday last 
week at Princes’ Restaurant, Piccadilly, Mr. Alfred Baker 
presiding, . — | 

The Electrical Association of New South Wales.— 
Our electrical friends in Sydney who are connected with the above 
Association, held a “continental on the Sydney Cricket Ground on 
Friday, March 4th. Some 500 or 600 ladies and gentlemen were 
conveyed to the grounds in specially decorated electric cars. 


Municipal and County Club.—The Lord Mayor of 
London will be the guest of the Municipal and County Club at 
ш vow dinner at the Club House, Whitehall Court, on Thursday, 

y 19th. 


Appointments Vacant.—Shift engineer for Exter 
(£2 2s.); assistant mains superintendent for Partick (20s.) ; assistant 
tramways engineer for Bolton (£150). quU S 


The Next M.E.A. Meeting.— The preliminary programme 
of the ninth Annual Convention of the Incorporated Municipal 
Electrical Association notifies the following arrangements :— 

Wednesday, June 29th, at Derby.—Presidential address. Paper by 
Mr. O. E. C. Shawfield, of Wolverhampton, on The Commercial 
Practicability of Electric Traction by Surface Contacts.” Hixcursion 
to Chatsworth and Haddon. 

Thursday, June 30th, at Notiingham.—Papers by Mr. В. L. Pearce, 
of Manchester, on Polyphase Bub-stations; Their Equipment and 
Working”; Mr. H. Faraday Proctor, of Bristol, on Some Notes on 
the Bristol Electricity Works Fire"; Mr. R. S. Downe, of South- 
port, on “Boiler House Economies.” Visits to works. Annual 
dinner. 

Friday, July lat, at Sheffield. —Papers by Mr. Councillor Blakeway, 
of Southampton, on “ The Financial Position of Municipal Electrical 
Undertakings”; Mr. A. Cridge, of Sheffield, on “The Organization 
and Management of the Meter Department.” Visite to works. — 

Saturday, July 2nd, at Derby.—Annual general business пос 
The secretary of the Association is Mr. C. McArthur Butler, Stapie 
Inn Buildings, Holborn, W.C. . 


Personal.—Mr. Charles J. Hall, M. I. E. E., has severed 
his connection with Messrs. John Fowler & Co. (Leeds), Ltd., 
Leeds, as electrical engineer, and has commenced to practice as a 
consulting engineer at East Parade Chambers, 10, Hast Parade, 
Leede 


The Bradford tramway staff have presented a portmanteau and 
an umbrella to Mr. Lafferty, who is about to take up his duties as 
traffic superintendent of the Preston Corporation tramways. 

Out of 79 applicants for the post of tramway manager at Eoch- 


dale, the following have been selected to appear before the T.C. :— 


Mr. J. Brindle, manager and secretary of the Rochdale Tramway 
Co. ; Mr. S. J. D. Moffet, chief assistant in the Corporation tram- 
ways department; Mr. A. A. Blackburn, car-sheds superintendent 
at Manchester; Mr. W. Hutchings, traffic manager on the South 
Lancashire tramways, at Atherton; and Mr. W. Smith, manager of 
the Taunton and West Somerset tramways. 


American Electrical Fires.—Àn American exchange 
(Insurance Engineering) says that Fire Report No. 42, issued 
recently by the Electrical Bureau of the National Board of Fire 
Underwriters, describes 28 fires caused by electricity, including the 
Iroquois Theatre fire in Chicago, and the theatre fire in Cleveland, 
that occurred during a presentation of the same play. In addition 
to the fires mentioned, 18 fires are reported as due to crosses of 
telephone, telegraph and signal wires with high potential circuits ; 
15 were caused by crosses of low and high potential circuits; 25 
due to the grounding of circuits are reported, of which 14 were on 
building fronts, eight at gas pipes and two at metal ceilings; nine 
occasioned by short-circuita in flexible cords; seven fires were 
caused by the heat from incandescent lamps; five due to loose 
connection at switches and arc lamp terminals on series arc circuits; 
six caused by defective sockets and switches; five occasioned by 
open link fuses; five due to overheated resistances; six fires 
occurred in electric cars, two of which. were due to overheated 
resistances and three to defective wiring. Reports of 168 elec- 
trical fires, with losses aggregating over $215,000, bave been received 
during the last quarter. During the year 1903 a total of 25 
electrical fires occurred in New York City, according to the annual 
report of the electrical department of the New York Board of Fire 
Underwriters, damaging property to the extent of about $10,250. 
Of these fires nine were due to direct short-circuit of conductors ; 
nine due to grounding of conductors on metal pipes; six due to 
overheating of connections or devices, and one due to stock ticker 
wires underneath floor. 


Technical Training in Ameriea.—In а report to 
the Department of Agriculture and Technical Instruction for 
Ireland, prepared by Mr. Robert Blair (Assistant Secretary 
to the department in respect of Technical Instruction) on his visit 
to America as a member of the Mosely Commission, a large 
quantity of interesting information is given, with numerous illus- 
trations. Most of the report, we understand, is included in the 


. conjoint report of the Mosely Commission; certain letters, how- 


ever, will not be republished. The gist of some of these letters, 
which were written in reply to inquiries made by Mr. Blair, is 


given іп the following summary :—In the Westinghouse shops and 


offices 160 college-bred men are engaged, out of a total of 10,000 
employés. At the Carnegie Steel Works, where there are 7,000 
hands, there were about 100 technically trained men, seven of the 
23 leading officers being college graduates. Of 118 engineers on the 
staff of the Rapid Transit Railroad Commissioners of New York City, 
whoare constructing а city underground railway,84 per cent.had been 
college students; of 75 petty officers, 58 per cent. were college 
trained; in the Baldwin Locomotive Works, 43; on the Pennsyl- 
vania railway lines west of Pitteburg, 52, “nearly all being 
graduates"; at the Schenectady works of the General Electric Co, 
264; the Illinois Central Railroad Co. employ 200 men who are 
“either graduates of a téchnical institution or have had some 
training in that line"; the Baltimore and Ohio Railway have 
employed in their maintenance of way department since January, 
1901, 59 graduates of technical schools and universities, of whom 
49 remain; the same company have this year begun to employ 
technical graduates in the yards and offices of the transportation 
department—17 have been thus engaged, 8 remain; їп the mechani- 
cal and electrical departments the eame company have 24 graduates 


among their 559 apprentices. These figures represent the specific 


statements made in some of the interviews and replies; the other 
statements were more general, the preponderance of opinion being 


in favour of technical graduates as industrial cadets, 
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Calcium Cyanamide.—Herr P. Bolin has recently pub- 


lished in the paper Göteborgs Handel i Siéfartstidning an account of 
the experiments which were carried out. last year under his super- 
vision at Edsby-Hof, near Stockholm, upon the value of calcium 
cyanamide as a fertiliser for the soil. Calcium cyanamide, or 
“ Kalkstickstoff,' as it is termed in Germany, is one of the most 
recent products of the electric furnace, being made by heating lime 
and carbon (as in the manufacture of calcium carbide) in presence 
of atmospheric nitrogen. The yield isa mixture of various com- 
pounds of calcium, the chief being calcium cyanamide, a body some- 
what resembling calcium cyanide in composition. When pure, this 
substance contains 35 per cent. of nitrogen, but, as it comes from 
the furnace, it is contaminated with uncombined linte and carbon, 
&c., во that the actual samples tested by Bolin only contained 17:5 
per cent. of nitrogen. When the cyanamide is wetted, as by con- 
tact with damp soil, it gradually decomposes into calcium and 
ammonium carbonate, the latter of which contains the nitrogen, 
and yields it up to the growing plants. Bolin's experiments corro- 
borate what has been found already—that the material must be 
buried in the earth in order to prevent loss of ammonia, and that 
it must be used some time before its effect is needed. He recom- 
mends that the fertiliser should be buried to a depth of 4 in., and 
distributed 8 to 14 days before the seed is sown. His teste were 
made upon wheat, with various fertilisers and mixtures thereof, as 
shown by the following table. The quantities of calcium cyana- 
mide and Ohile saltpetre (sodium nitrate), viz., 150 and 225 kilos. 
per hectare of the former and 167 and 250 kilos. of the latter were 
taken as being ecuivalent. The entire amount of the cyanamide 
was used at one operation ; the nitrate of soda in two lots, the first 
just before sowing, and the second at the beginning of last June. 
The superphosphate was of 2 per cent. and the potash salts of 37 
per cent. strength. The crops were reaped on September 16th; 
those treated with nitrogen exhibiting a darker colour, and being 
taller than the others. The figures are kilogrammes per hectare, 
but may be converted into lbs. per acre by multiplying by 0 892 :— 
t | m 

Unmanured .. "T i T "T "m їз .. 1,848 8,057 

300 superphosphate + 200 potash salts -— da i we d. 
150 calcium ADD 800 superphosphate + 200 potash salts 2,940 4,597 
167 sodium nitrate + superphosphate + 200 potash salts .. 9,753. 65,447 


225 calcium cyanamide + 800 superphosphate + 200 potash salts 2,627 5,040 
250 sodium nitrate + 300 superphosphate + 200 potash salts .. 2,907 5,698 


Institution of Mechanical Engineers.—The annual 
dinner was held on 14th inst. at the Hotel Cecil, with Mr. J. 
Hartley Wicksteed, President, in the chair. Dr. A. В. W. Kennedy 
proposed the toast of “Scientific Education," and referred to the 
progress which the scientific teaching of engineers had made during 
the past 30 years. Mr. Henry Hobhouse, M.P., responded. Mr. 
Balfour Browne proposed Kindred Societies," and Sir. William H. 
White replied. Dr. Glazebrook also responded, Sir Edward Fry 
proposed The Institution of Mechanical Engineers,” and the 
. President responded. 


A New Steel-Tired Wheel.—The Street Railway Journal, 
of March 5th, describes and illustrates a steel-tired wheel which 
seems to have poiuts of advantage over fhe only type with which 
we are familiar in England. Instead of shrinking the tire ona 
cast-iron centre, the tire is heated, laid in a mould, and cast-iron 
poured in to form the centre. Although it is improbable that a 
perfect weld takes place, a similar junction to that obtained at a 
cast-welded rail joint is fairly certain to be made if the cast is done 
properly. 

It is said that “ fused steel-tired " wheels have been run until the 
steel was almost worn through without movement being observed. 
If a reduction of this nature can be guaranteed, although it would 
not be wise to run it down to that extent as a usual thing, a wheel 
tired in this manner should supersede the shrunk-on style. No par- 
ticulars of cost are given, but considering that nothing more than 
the adherence of fusion, or partial fusion, is required to bold the 
tire rigidly on the centre, whereas machined tire rings and boits 
generally have to be used to ensure the shrunk-on tire not moving, 
the actual cost of manufacture should be lers. On the other hand, 
while the cast-iron centre of the shrunk-on wheel can be used again 
and again, and whereas the tires may be put on in the tramway or 
railway shops, the centre of the fused-tire wheel must be re-poured 
every time, and this would be done of necessity by the manufac- 
turer. 

If the process of casting has no injurious consequences, the two 
classes of wheel, when finished, are practically identical, and it is 
very necessary to have some reliable independent figures showing 
the prime cost and final cost per car-mile for a large number of each 
wheel before a useful comparison can be struck. Before recom- 
mending the fused wheel, we should want considerable evidence 
that there is no chilling of the rim of the centre after casting into 
a ring which is at a comparatively low temperature, in a mould of 
cold sand. 

It is obvious that lateral movement of a fused-wheel tire can be 
rendered impossible by forging the inner circumference of the tire 
concave or convex, and this is certainly a point of some advantage 
over the shrunk-on tired wheel. 


THE CENTRAL STATION ENGINEER. 


On p. 596 of our issue of April 8th we referred to Mr. Lance as 
retiring from the post of ‘senior engineer-in-charge” to the 
Brompton and Kensington Electricity Supply Co. This, we now 
learn, was not quite accurate, as Mr. Lance was shift engineer-in- 


Weston House, Finchley Lane, 


charge. It was also stated that Mr. Langley is the resident 
engineer, but such is not the case. WnurrIE is the resident 
engineer, and Mr. Langley an assistant engineer. We are pleas -d 
to make these corrections. | 

Mr. W. L. Virry, of the Dudley Corporation electricity works, 
has been appointed switchboard attendant at the Farnworth elec- 
tricity works. | 

The staff of the Dover Electricity Supply Co. bave presented а 
marble timepiece to Mr. V. P. MARTIN, on his marriage. 

The Grays U.D.C. has increased the salary of the electrical engi- 
neer, Mr. E. D. Lone, by £25 per annum, as from April lst. 

The Gravesend T.C. has granted a honorarium of 50 guineas to 
Mr. C. F. MoInnzs, electrical engineer, in consideration of additional 
work carried out since the Council dispensed with the services of а 
consulting engineer. 

Forthe post of electrical engineer at Chester, 136 applications 
have been received by.the T.O. The following have been selected 
to attend before the Lighting Committee:—Mr. W. J. Bache, 
Gloucester; Mr. B. E. Britton, Motherwell; Mr. L. A. Lee, Man- 
chester; Mr. Н. Richardson, Dundee; Mr. 8. D. Schofield, Shipley ; 
and Mr. P. S. Thompson, Malvern. The salary is £300 a year, 
rising by £50 per annum to £500. | 

The Radcliffe U.D.O. has appointed Mr. M. B. HENRY, of 
Nelson, as electrical engineer, at an annual salary of £150. There 
were 100 applicants. 

The River Tyne Improvement Commission on April 14th 
appointed Mr. CoPELAND as electrical superintendent of the Com- 


' missioners’ Docks and Staiths. 


The Leek Urban District Council has appointed Mr. FRED. 
WILLIAMS, of Maidstone, as assistant electrica] engineer. 

The Dorchester T.C. has offered Mr. W. J. A. SowTER, electrical 
engineer, £70 in lieu of notice. This is in consequence of the E.L. 
scheme having been abandoned. 

The Liverpool City Council on Wednesday proposed to increase 
the salaries of а large number of officials, including the following in 
the electric supply and tramways depattments:—Mr. A. CLOUGH, 
resident electrical engineer, from £800 to £1,000; Mr. W. Н. 
CoLuis, deputy-resident electrical engineer, from £500 to £550; 
Mr. B. H. Corriws, chief clerk, from £350 to £375; Mr. C. R. 
BELLAMY, general manager, from £1,200 to £1,500; Mr. C. W. 
Matus, traffic superintendent, from £400 to £500, increasing £50 
per annum to £600; Mr. W. Н. MocELEYv, works superintendent, 
from £300 to £325, to be increased in 12 months to £350. 


NEW ‘COMPANIES REGISTERED. 


A. E. G. English Manufacturing Co., Ltd. (80,631).—This 
company was registered on April 13th, with a capital of £160,000 in £5 shares, 
to acquire any patents, patent rights or privileges relating to electric lighting, 
and in particular to take over the rights fur the United Kingdom in an inven- 
tion known as the ‘‘Nernst Lamp," to adopt an agreement between the 
Allgemeine Elektricitäts Gesellschaft, of Berlin (vendor company) of the one 
part, and this company of the other part, to construct, lay down, fix, and main- 
tain cables, wires, accumulators, lamps, and other plant, works, and conveni- 
ences, and to carry on the business of producers and suppliers of electric light, 
mechanical engineers, electricians, suppliers of electricity for heat, motive 
power, or otherwise, manufacturers of electrical acoessories, &c. The first 
subscribers (each with one share) are:—Frans Deutsch, Warnford Court, E.C., 
stockbroker; Felix Deutsch, Shiffbauerdamm, 22, Berlin, company director; 
C. F. de Nordwall, 2, Observatory Gardens, N., company director; H. Stottner, 
endon, N.W., electrical engineer; O. Loewi, 
67, Queen's Road, Finsbury Park, N., manager; C. Geistorfer, 42, Petherton 
Road, N., clerk; and 8. Bensinger, 44, Digby Road, N., clerk. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the first are Felix Deutsch, Franz Deutsch, P. Mamroth, and 
C. F. de Nordwall; remuneration, 10 per cent. of the profits available for distri- 
bution, divisible. 


Hyderabad Electric Light and Traction Co., Ltd. (80, 635). 
~-This company was regietered on April 13th, with a capital of £10,000 in £1 
shares, to construct, maintain, develop and extend or further the constraction, 
equipment, extension and development of tramways, tramroads and light reil- 
ways, to facilitate the working and maintenance thereof, to establish, promote 
and finance tramway, light railway and electric light and power companies, &c. 
The first subscribers (each with one share) are:—T.8. Turnbull, 18, Spring 
Gardens, Manchester, solicitor; F. Н. Poole, 9, Wynstay Grove, Fallowfield, 
Manchester, solicitor; F. Cox, Ashdene, Kitts Moss Lane, Bramhall, Chester, 
accountant; J. C. Burrows, Wycliffe House, Westbourne Park, Urmston, gen- 
tleman; J. Oates, 35, Bellott Street, Cheetham, Manchester, accountant; F. 
W. Browne, 97, Langshaw Street, Old Trafford, accountant; and J. Hall, £0, 
Mocha Street, Lower Broughton, Manchester, clerk. No initial public issue. 
The firat directors are J. Kerr and G. Flett; qualification, £100; remuneration 
ав fixed by the company. Registered office, Worcester House, Walbrook, Е.С. 


ELECTRICITY SUPPLY ACCOUNTS. 


We give herewith the returns of the Had- 
Huddersfield dersfleld Electricity Department for the past 


Municipal year. The undertaking has had a uniformly 
Electrical successful career for the past seven or eight 
Supply. years. The total units sold, according to the 


last return, has reached considerably over 

13 millions. The area of supply now covers Huddersfield and the 
Urban District of Linthwaite. 

The total working coste are unduly inflated this year (as last year) 

by the inclusion under revenue of several abnormal items of ex- 
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penditure, and allowing for this, are very satisfactory. The year's 
working resulted in the earning of the largest net profit to date ; 
this, as in previous years, was credited to depreciation. 

The prices charged are :—Private lighting, 44d. per unit, with 
discounts; power, 24d. and 14. per unit. The engineer and 
manager is Mr. A. B. Monntain. | | 


GENERAL STATEMENT. 
For year ending December 8lst— 1908. 1902. 
Total capital expended ... soe 0. £173,507 £164,596 
Number of anits sold— 
Private supply . EN iis eo 1,462,501. 1,207,837 
Public lighting .. T . 97,459 90,388 
| Total number of units sold 1,559,960 1,298,225 
Equivalent No. of 8-0.р. lamps connected 132 582 113,921 
н.р. of motors connected  ... A 429 . 960 
Number of public lamps eos .. $8 атс 33 arc 
ul. oy MN 56 ine. 62 inc. 
Maximum.load in rw. sa ds ds 11,564 1,415 
.Revenue acoount— 
Gross revenue .... .. — vee vee 924,796 соне 
” expenditure ees e . 1£11,962 - n 
» profit iss evi ... 419,434 £12,790 
Average inclusive price obtained per unit— 
Private lighting bis eee ugi 3:944. 4:254. 
Public lighting ... We xs 1:84d. 2:00d. 


REVENUE ACCOUNT FOR YEAR ENDING Do. 31st, 1903. 


Gross revenue .. £24,796 = 3°82d. per unit. 
Works and distribution costs Gneluding 
public lighting) eS өө; 
Total working costa. 
* Less certain discounts. 


t Includes £2,628 cost of motors for hiring out, and of steam motor-wagon. 
: Includes £1, 400 legal costa and purchase of motors. 


128,816 = 1:350. „ 
‚ 1£11,962 = 175d. „ 


- Phorm STATEMENT. 


Interest on loans Mm iva ve i .. £4,999 
Sinking fund .. . 4,283 
Balance on year's working transferred to . 
‘ciation account — PM .. 3,915 
Bad debts  ... т aes - 56 
Bank interest brought forward .. . . — 819 
Gross profit oo. £13,434 
Tx AS a result of the past year's working, and 
Worcester in spite of certain adverse conditions, the 


Municipal Worcester Electricity Department has con- 
Electrical trived to show a more substantial net profit 
Supply. than on any previous occasion. Mr. C. J. 
Sutherland, the city electrical engineer, is to be 

congratulated on having successfully contended against a very bad 
year as regards water-power at the Powick station, which resulted 
in 116,928 less units than in 1902 being generated there, and ag a 
direct result a decrease in the waterworks motors’ account of £225. 
Financial charges have increased, and the working costs are 
rather higher than in the previous year. The good features are the 
increased revenue from private and motor supply, and the year's 
revenue also includes an amount of £1,666 paid under agreement 


by the Tramway Co., who were not, however, in a position to take 


a supply until January 25th last. 
The prices charged were :—Private lighting, 64d. and 3d. ; power, 
24d. and 1d. per B. T. U. (maximum demand system). 


GNIRAT. STATEMENT. 
For year ending Decemher 81st— 1908, 1902, 


Total capital expended ... - * £120,650 £114,815 
Number of unita sold— 
Private supply ... soi es . 538,814 524,414 
Publio lighting .. ese 147,172 148,640 
Traction ... sse nil nil 
Total number of units sold. . 685,986 673,054 
Equivalent No. of 8-0. . lamps connected 43,164 39,186 
Number of public lamp e .. 57 атс 57 arc 
151 inc. 149 inc. 
Maximum load in xw. 26 T - 556 510 
Revenue account— 
Gross revenue ... . ... PN .. £13,669 £11,062 
» expenditure n ns 988 £5,786 £5,002 
n Profit a ees £7,883 £6,060 
Average inclusive price obtained per unit— 
Private lighting © ж 4:594. 4:804. 
Public lighting $us dra 27774. 27d. 
Traction. (A minimum amount of £1 ,666 received for 1903 


under agreement ; no supply taken by Tramways Co.) 


Revenus Account FOR Үвлв ENDINd Deo. 3187, 1903. 


Gross revenue ove 418,669 = 4°77d. per unit, 
Works and distribution corta (inc. pub. ltg.) £4,608 = 1:614. „ 
Total working coste .. Wes O ees . £5 786 = 2˙02d. „ 


Prorit STATRMENT. 


Interest on loans i Wn. gas * £8,480 
Binking fund ... эз jas us - e. 2,709 
Balance on year's working ... ase үө . 1,694 


Gross profit ove - E 88 £7,883 


ÅD 
CITY NOTES. 


Chislehurst Electric Supply Co, 


Tux directors report that the progress made by the company during 
the year 1903 was satisfactory, the nuraber of lamps connected u 

to December 31st, 1903, having increased from 8,329 to 10,819, ч 
the gross revenue from £3 5865 to £2,892. Including £19 brought 
forward, the net revenue account shows & profit of £1,073, which, 
after paying interest on debentures and loans, leaves a balance of 
£736. The directors recommend the payment of a dividend at the 
rate of 3 per cent. free of income-tax, that £250 be placed to reserve 
fund for renewal of plant, and that the balance, £38 94. 3d., be 
carríed forward. 


Bromley (Kent) Electrie Light and Power Co. 


The directors' report to December 31et, 1903, says:— 


The progress made by the company Toring the year has been very satis- 
factory, the lamp connections having incre from 35,743 to 47,080. The sale 
of current has increased from 47, 938 to £9,848. The works have been main- 
tained in good order and repair, and during the year large additions have been 
made to the Reneraung plant, to meet the increased demand both for light 
and power. The result of the year's trading, inoluding the balance of £147 10s. 
brought forward from last year, and after allowing for bad and doubtful debte, 
shows & dips of 27,143 188., and after payment of debenture and loan 
interest, amounting to £2,845, the amount available for dividend is £4,299, ` 
An interim | dividend at the rate of 4 per cent. per annum was paid for the half- 
year in October, and the directors recommend the payment of a further 
dividend for the last half-year at the rate of 6 per cent. per annum, making а 
total dividend of 5 per cent. for the year, that £1,500 be placed to a reserve 
fund for the renewai of plant, and that the expenses in connection with new 
issue of capital, amounting to £178, be written off, leaving a balanoe of £85 to 
Le carried forward to the next account. During the year 4,000 new shares have 
been issued and subscribed for, 


Great Northern Telegraph Co., Ltd., of Copenhagen. 


Тнв accounts for the year 1903 show that the traffic receipts were 
£443,968, and when the balance brought forward, and sundry 

receipts in respect of interest, &c.,are included, there is а total 
revenue of £541,508. On the other hand, the working expenses 
were £109,404, and the balance is accounted for in the АЕ 
manner :— - 


Interim dividend of 6 per cent. already paid . £15,000 
Proposed final dividend of n per cent. (16s. per £10 
share) . F ee ws ee 119,500 — 

Proposed bonus of 23 per cent. T os vd 87,000 

£225,000 0 0 
Reserve and renewal fund .. ©з oe x us А 65,555 11 1 
Pension fund of the staff «5 Ме T - ps 5,555 11 1 
Remureration to the board of directors a АМ $n еа 2500 0 0 
Dividend equalisation fund .. os oe d oe 77,777 15 7 
Balance carried forward vs oe ЧИ 65,715 10 7 


The reserve and renewal fund now itands at £1,808, 798, and the : 
renewal fund for steamers at £80,167. 


—_——-- 


Wm. Griffiths & Co, Ltd. 


Tun fifth ordinary general meeting of this company was held on 
the 19th inst. 

The CHAIRMAN, in the courte of bis speech, referred to the trouble 
which arose in connection with certain work recently carried out 
for the L.0.C. He stated that the total amount of concrete dis- 
placed would not have profited them to the extent of £5 ona 
£95,000 contract. 

The BEcRETaRY read Mr. Stephen Bellon's report of bis examina- 
tion of the 26 trial openings chosen by the L.C.C., in which he 
pointe out that the concrete is up to specification, and that the fact 
of granite setts being embedded in certain positions, while in 
no wise detracting from the engineering value of the work, can only 
be regarded as ап unfortunate accident which might occur in any 
contract. 


kf e 


Babcock & Wilcox, Ltd, 


Мв. J. DEwRANCE presided at this company's meeting, held at Cannon 
Street Hotel on 15th inst., and said that their large profit for last 
year was made in the face of the keenest competition, and of a 
general depression in trade. It was by means of their excellent 
organisation and machinery that they were enabled to pay a hand- 
some dividend, even with prices very much cut. It had been said 
that the board were only paying a dividend of a little more than 
half the actual profits, but the directors were cautious men. The 
engineering trade was во! zct to changes, and if anybody made а 
better boiler it might cul zhe company out. 

The report was adopted, and a bonus of 1,000 guineas was voted 
to the directors in recognition of their services, 
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Oriental Telephone and Electric Co. 


TRI directors’ report for 1903 says that, including £1,955 brought 
forward at December 31st, 1902, and deducting £5,379, the interim 
dividend of 8 per cent. paid November ist last on the ordinary 
shares, the amount to be dealt with is vut 28 .. £10,523 
un directors propose to apportion this sum as follows, 
viz.:— 
The payment о! a dividend to December 81st, at the rate of 
6 per cent. per annum, less income-tax, on the preference 


sbaresissued .. 5 s% vs a Бә ae . £1,010 
The payment of a final dividend of 84 per cent. on the ordi- 
nary shares issued, free of income - tax, making cent. 
for the year, as against 6 per cent. for the year 1 .. 26,276 
To reserve account ae ee ee ee ee е 
28,786 
Leaving а balance to be carried forward ої .. T £1,787 


In aceordance with the resolution passed by the shareholders at 
the extraordinary general meeting held in June last, the nominal 
capital of the company was increased by the creation of 100,900 
6 per cent. cumulative preference shares of £1 each, 50,000 of which 
were issued in July. 


The Telephene Company of E 
entered into further contracts with the Government of H.H. edive fora 
considerable extension of the telephone system, 1 chief villages in 
the provinces of Lower Egypt, and negotiations are now In progress, by which 
it is hoped the company's interests in that country may be further consolidated. 
In order to provide that pens with necessary funds, the directors have 
taken over during the year 4,900 of ite preferred shares of 25 each, and 50 deben · 
tures of $100 each. The exchanges worked directly by the company continue 
to expand, and this has been particularly noticeable at the Singapore branch, at 
which place the directors are pleased to be able to inform the shareholders they 
have веспгей an extension of the company’s license for a period of 31 years. 
The Indian local companies have brout ht increased revenues into their accounta 
for the year under review, and the Bombay company has paid its usual dividend 
of 6 per cent.; but the Bengal company, to strengthen its resources in view of 
` eabling expenses, has reduced ite usual dividend by 1 per cent., vis., to 5 per 

cent. In order to make а commenoem- nt with the underground cabling in 
India, in accordance with the conditions imposed in the new licenses obtained 
from the Government of India, referred to in last report, the services of aspecial 
telephone engineer were engaged to lay out plans for this cabling, and to advise 
the board as to the best system to adopt in thatcountry. He has completed the 
' surveys of Calcutta and Rangoon, and is now on his way to Singapore for the 

same object. It has been deemed advisable by the directors thatthe company, 
in places where long leases are unobtainable, should seoure its own freehold 
premises, so as to avoid any possibility of having to remove its exchanges after 

cables have been installed. In Rangoon, premises and land have already been 
purohased, and the company is now in ocoupation. The Bombay company has 
recently also acquired land on а 99 years’ lease on which to build suitable pre- 
mises, whilst negotiations for a like purpose are now in progress at Singapore. 
The China and Japan Telephone Co.'s exchange at Hong Kong has made sub- 
stantial progress during the year, and it is hoped that the negotiations now 
being carried on with the Colonial Government there will shortly result in 
ап extended licence being granted to it. The electrical branoh of the company 
о» & considerable increase in the volume of business transacted over that of 


Prospectus.—India- rubber, Gutla-percha and Telegraph 
Werks Co., Lid.— An issue of £100,000 second mortgage 41 per cent. 
debentures (£100 each) at par is being made by the directors of 
the company.' Applications are being invited from existing share- 
holders and debenture-holders. The new debentures will run for 
two years, and at March, 1906, the holders will have, jointly with 
the first debenture holders, the option of taking up а pro rata pro- 
portion of whatever issue of first mortgage debentures may be 
made by the company in place of the existing debentures which 
then mature. 


Northwich Electric Supply Co.—At a meeting of the 
shareholders it was decided that, subject to the consent of Parlia- 
ment, an agreement should be entered into with the Cheshire Elec- 
tricity and Power Gas Oo., to transfer the business of the North- 
wich Oo. to the last-named company. The terms of the transfer 
88 set forth, are, the repayment of the capital invested in the North- 
wich company, with an additional sum to make up, with the divi- 


dend paid, 73 per cent., and a further 5 per cent. on the ascertained 


value. 


Calcutta Electric Supply Corporation. — The 
directors recommend a dividend for the half-year ended December 


31st last, at the rate of 8 per cent. per annum, making 7 per cent. 
for the year. 


=== 


STOCKS AND SHARES. 


` Wednesday Evening. 

NaTURALLY the chief feature of the week, in financial as well as 
other circles, is the Budget. Owing to the non-suspension of the 
Sinking Fund, Consols sharply improved, because it bad been 
theught by some that a new Chancellor of the Exchequer would be 
unable to resist a suspension to tide him over a difficult first Budget. 
This strengthening of Goschens had a sympathetio effect upon other. 
investment stocks, which were beginning to feel а tendency to re- 
act in consequence of a slackening in business. Last week's reduc- 
tion in the Bank Rate, which we noted in this column, was scarcely 
marked enough to induce an extension of investment trade, bat 
there is still a strong impression that the round 3 per cent. will be 
announced as the Bank's minimum before long. 

Prices of electrical securities show & pronounced improvement in 
severalsections. This is more particularly the case with Telegraph 
varieties, where a long string of rises has occurred, while National 
Telephone Deferred scores as much as 6 pointe this week. Supply 
Stocks and shares continue somewhat inactive, and the dealers 


t continues to extend iis operations; it has 
e Kh 


complain with more justice than usual of neglect on the public's 
pert. Railway and Industrial descriptions are moving with the 
generally barder tone of markets as a whole. 

Twelve rises, ranging in extent from 5s. on shares to 6j points 
on stock, give the Telegraph list а very healthy appearance. 
The top note" is secured by Commercial Cable certificates, 
where the rise of 23 is increased a further 4 per cent. by 
the deduction of the dividend on April 14th. The Anglo- 
American Telegraph stccks bave also recovered their dividends, 
the Preferred ‘having added a point to its price as well 
Similar remarks apply to the Eastern Telegraph list, where the 
Ordinary stock bas come smartly into favour, and Eastern Exten- 
sions kept them company with a 1 advance to 112. Great Northerns 
and Indo-Europeans are each £2 up at 28 and 433 respectively, the 
yields to be obtained from these shares proving attractive to buyers, 
while the limited nature of the market causes rapid movement. 
Telegraph Constructions maintain their improvement at 352, and 
Globe Telegraph and Trust Ordinary rose another 5s., to 82, the 
Preference remaining at 123. Western Telegraphs at 12] are 5з. up, 
and so are Direct United States shares at 101 Several of these rises 
come on top of others made last week, and in most instances the 


reason for improvement is the same, vis., a more general buying 


for investment, following upon that consideration of good yields 
coupled with sound security which we have been preaching for 
months past. As a curious coincidence, it may be noticed that 
the buying has been parallel with the splendid advertisement that 
wireless telegraphy on various systems is afforded by the Extreme 
Eastern struggle, and the recent negotiations between the Marconi 
Co. and the Post Office. 

Electrical railway stocks are noticeable primarily for a two-point 
jump in Central London Ordinary to 933, and some say that the 
coming competition of the electrified Undergrounds has already 
been amply discounted in the prices of the Twopenny Tube stocks. 
Oity and South London is really a little harder upon the dislocation, 
of the tram service in Sonth London, and Waterloo and City has 
not changed. Metropolitans and Districts are, if anything, a little 
easier. Mersey stock was sold at 6 the other day, and East London 
Ordinary changed hands at 43. Metropolitan convertible Preference 
is up to 7 premium, and the trio of City and South London Prefer- 
ences shows a shade more strength. 

Opinions seem divided as to whether or not the new London County 
Council loan may possibly include provision for the money due 
from the Marylebone Borough to the Metropolitan Electric Supply 
Co. The shares of the latter keep firm at 18}, and this department 
is singularly free from change.  Edmundsons Preference are 
nominally 3 lower at 51, and the Notting Hills, ex Gs, dividend 
have been put down 3. Kensington Debenture has lost its two. 
point rise. Urbans remain dullieh upon the prospect of the new 


issue of 44 per cent. Debentore stock; we suppose the price will 


be fixed somewhere in the neighbourhood of 98. 


How quiet the provincial list is may be judged from a short 
recital of some of the principal prices, Bournemouth Ordinary and 
Preference being 12 and 10—the 6 per cent. second Preference are 
ll— Oxford 52, Hove 8, and Folkestone 52. Debenture stocks in 
this section are very firm, Isle of Wight 4} per cent. being quoted 
103, Midland Electric Corporation 43 per cent., 96}, Bromley (Kent) 
4% per cent., 1033, and Bournemouth 43 per cent, 1024. Brush 
Preference, by the way, are 4 lower at 15s. Oromptons have put 
on the same amount at 2, and-India-Rubber shares advanced to 19 
in sympathy with the telegraph improvement. British Aluminium 
Preference at 5 have risen 10s., and the Preference are quoted 83. 

British Electric Traction Preference slipped back another 5з. to 
103, the Ordinary remaining at 9. The company has just sold to 
the Rhondda Urban District Council the tramways within the 
Council’s area. Anglo-Argentine Preference have recovered their 
dividend of 2s. 6d., the chairman's speech, qucted in these pages 
last week, underlining the good impression produced by the report. 
Mr. H. Doughty Browne, the chairman, is a member and manager 
of the Stock Exchange, where he has a reputation second to none 
for integrity and shrewd skill in the management of financial 
details, ä 

To the sharp spurt in National Telephone Deferred attention has 
already been directed. The time for a relapse must surely be 
somewhere near at hand. The company's new Debenture stock is 
3% premium, and the old 4 per cent. is up a point at 102. The Third 


Preference shares at 53 have gained the fraction. Other Telephone 
varieties exhibit no alteration on the week. 


Baboock & Wilcox Ordinary are 3, the same as Willans & Robin- 


son nm The Preference shares of the former remain about 
2» bey illans Preference have hardened a little to 44, for the 
res. 


Bank Rate Altered.—The Bank rate yesterday was 
further reduced from 3j to 3 per cent. 
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t Quotetions on Liverpool Stock Exchange. 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


British Aluminium 7 Cum. Pret. ee ee eo ee 10 ee ee ee 
Do. do, 5 Int Mort, Deb. Stoch Red, ee эе ee ee ee ee 
ee ee e6 es ee 10 9 96 8 96 ee 
do. 84 Cum. Pret. . e. ee oe ee 10 ee ee ee 
do, F ее ee Stock ee ee ee 
* ee ee .. .e +» : 10 96 10 8 96 
do. 9% 1st Mort. Deb. Red... ee ee ee 100 ee ee e 
TBrowets, Lindley & Oo., ee ee es ee ee e 41 Nil ee е 6 
Do. do. tas Cum e ә ә» оо | 41 6 P ae T 
Brush Electrica] Engineering, ‚ 1 % 108, 781 vs 5% ө 9 Nil, Nil Mn 
Do. do. Non · eum. 6 s Pref. "P a 8% 6% К 
Do. йо, Perp. Deb. Stock . eo 0. | Stock oe ee ee 
Do, do. Porp. ind Deb. Stock ee е» Stock ee ee ee 
Callender’s Oable Construction - .. е 6 20 „ 15% - 
Do, do. 50. 5 % Cum. Pret. . oe 6 ee "e КА 
А до. Чч Ist Mort, Deb, Stock Red, Stock A vx " 
Central London Railway; 8 58 T 8% .. | Stock | 4 4 4 
Do. do. t Fret, Stock ee ee se ee ee Stock 4 4 4 
Ону and South London Ralle. "xr xe ae COR m4 | 
AD u [EJ ee ee ee ee . 
& Co., Nos. 14085000 с. у. у. у. з. 1 8 |% b s 
6 ме че. y рева, to 900 of 4100, and : А 
& Bwan United Elec. "Light, 14 ” шаш; 28 to ome Б Nil Nil " 
Do. 29: „A shares, =a” 5 Nil Nil А 
Do, се 100 ee ee ee 
Do. io заш. b. Bock Pror, C Certe. all pd. 100 ө às F 
Electrio Construction, 1 to 112,100 ee ee H- 6 96 6 96 se 
. do. 7 Oum. Pref, 19081 ` ee ee ig ee oe oe 
Do. do. 44 Perp. lst Mort, Deb Stock — .. toon i e 
Co. ‚& ee oe ee . 10 5 % b 96 ee 
Do. do. 4 Mort. Deb. oe oe m Btock tt we i 
нул оттон. E Ое. oe ee oe . 3 90 95 WV% | 15 96 
do Kort. Deb. Stock ee 0 Stock se ee e 
Indis-Rubber, Gutte-Percha & orks . T 10 10% | 10 96 ©» 
К А do. 4 96 1st Mort. Deb. 0 NA ES s 
verpool Overhead Railway, ee ee ee ee ee 
Pref, LEM pec өө oe ee ee 10 1 i .. 
R 19 [0% 20 „ |29 
«Ф Deb. Bis, Nos. 1 ю 1,600 Red. 1900 | 100 M x » 
Waterloo & City Railway, Ord, ee ee ee ee 100 8% 8396 88% 


- 


1 Unless otherwise stated all shares are fully paid. 
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@ From Manchester Share List. 


Bank rate of discount 34 per cent. (April 14th. 1904). 


Presen Dividends for the last к Closing | Pro ended 
$ AMB or Quotations ons оп 
aiii T m тее Яр! Шш | Аршан. | Abril 20th, 
1901, | 1909. 1908. Higheet|Loweat 
67,100 African Direct ee es ee ee 100 ee eo ee 98 — 109 98 —103 984 0 
г 25,000 Arnason Telogrep ach o. ду: NM pid 000 ты уме дей 10 ЖЕ es - %— 83 8b . 
119,701 ә 2 06. 1 to 1, Red, ee ee ee 100 ев ee ee 7 — 80 oo == n ee 
7 Anglo-American Tel ee "m e .. | Stock | 618, 00/6 618. 48 — 61 48 — 51 xd v 
8,106,580 Do. do, 6 V Prei. eec ee se ee ee Stock 6 % еф 6 % 91 — 99 99 — 94 xd 03 913 
nr Do. do, do. ee oe ee ee ee "n Er 6 =, 2s. a d- d ee oe 
000 . VVV M ч .. 2 16100 8 $ 8 $ . |m6—m [175 —185 ха| .. : 
1.841, 200 Do. do. Bterling 600 year 4 & Deb, Btock Red, ee ее Btock ee ee ee 90 — 92 91 — 08 oe е 
16,000 | Ouba Telegraph s US C ek cei c] d 4% | 68% “a 1 72— 84 | 
6,000 Do. 10 % Pref, ee ee ee ee ee ое se . 10 зе ee 2 — 1 — 1 1 1 ee ee 
13,981 Direct ee ee ee ee p 8 4 96 4 96 е 94— ве ee 
( 6,000 Do do. a b Oum. Pret. ee ee ee ee 6 oe ee е 1 — 8 7 = 8 ee vee 
( 80,000 do. ee ee ee ee ees 60 ee ee ee 99 —102 99 — 109 ee © 
wao | Diea 12 India Cable ња Bab, within Kos. L to 1,900, Red. | 100 di Bes : 98 nam? | ww кы bac 
4,000,000 | Eastern Telegraph, Ord. 44% b. ' € * te 4 ..| Btock 7 96 1% © 190 —195 191 —196 xd | 125 121 
1,955,565 е Stock ae ee ee 100 ee eo oe 86 — 89 95 — 88 xd 87 86 
1,684,645 4 Mor. Deb. Stock Red. T a vs ee | Stock M ce i^ 104 —107 104 —107 S ws 
800,000 | Elastern Extension, A and China Telegraph e e]. 10 1% | 19$ | 7% 11j— 113 114— 12 112 1j 
830,000: Do. 4 96 De k es Btock ee ee ee 108 —106 108 —1 108 ee 
800,000 | Eastern & South African Tele. 4% Mt. Db. Nos. 1 to 8,000, red red. 1909 | 100 sa 28 T 99 —109 99 —103 oa Vs 
900000] | Do. do. 49 Reg. Mort. Debs, (Mauritius Bub.) 1 108,00 | 95 ae . .. 100 —10 101 —104 a = 
150,281 | Globe ‘Telegraph and Meo e Өө | WO „%. кн r E “= (s B | 125 
ee es ee ee ee ee ee ee — — 8 a 
150,008 | Great Northern Telegraph, e Pref, ` 10 1595 | 18% |15% 25 — 96 27 — 38 25i RUE 
68,700 Halifax and Bermudas Cable, ‹ 96 lst туа 100 Е ee ы 98 —101 98 —101 . ЕЯ 
17,000 | Indo-European Telegraph e e ав |10% | 10% |10% | 40 — 48 42 — 45 - 44 484 
100, 0005 London Pistino- Brazilian iljan Telegraph, 6 % Debe, e». c. о | 100 oe oe oe 100 —108 100 —108 E ES 
1,968,888 | National Telephone; Ere vë ae ee o- | 100 6% 6 6 108 —106 108 —10$ 1 108 
1,966,607 Do. Bei Stock ee ee ee ee eo ee 100 ee 43 6 т 88 91 — 86 
15,000 Do. do. 8 Cum. ist Pref. ee ee ee ee . ` 20 6 8 6 10 — 12 10 == 19 11 11 
2350090 | bo do. Ms m Es reso Г 5| 8 |$ 5 - Mie 153 (ie 151 104 165 
. e on · um. to s ex = = 
000,000: | Do. f b. ; E e | Stock | 84 84 07 — 99 97 — 99 os 98 
100,000: Paolðo ana Horopean Tel 4 гошан 1101 ee ее 100 ee . ee 97 100 —100 ee 
11,889 Reuter’s ee і эө жй. ee ud ee ee 8 6% ee oe 6$— . 64— * et 
8,808 | Submarine C oo oe өө c nns о» | Cort, je Ps is 118 —198 17 —199 xd | 121 190 . 
40000 United River Plate Telephone - i г "NEP : 7% | 1% * "- A 4 A р 13 
Cum. Pret. о * eo ee ee ee ee 
170, 047% do. 54 Bede. : ee Stock ee we ee 102 —106 102 == ee ee 
Wen Afix е fitness 10 ee 2% е 5 — 6 б — 6 es ee 
e | Wrest Coast of Amorion, Ci Debs. T ывзышыты | WB | [e Е келш, iia 
m 08. $ ee es ee ee e DENS 
do 6 100 R 101 —161 101 —104 i 
100 
10 
10 
10 
100 
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pra — g Olosing Business done 
г Present Dividends for the н 
NAMB Quotations otations week ended 
uns. Share, last three years April 18th, Ta 20th. | April 20, 1904. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. е o кее й «ой шош 
an reen e t, ee oe ee ae ee ae — — ew. ee 
60,000 n 1 ` Pref. ee oe ee oe ee 1 se ee ee i if 14— 1 118 * 
30000 B e it Licht Sup Ord T1 95,000 „ B | 835 | 835 106% IH 10 — 11 » is 
rom do. up., og oe e. x 
30,000 Do. 1% Oum. Pref eec b oe oo oe 1 103 10.— 103 ss * 
950,000 | Central N N а геп t duis Deb. SK zi vx .» | 100 we КА M 106 —109 106 —109 .. . 
60,000 d апо Supply ee ee ee 6 10 % 10 % 8 % 1 — 23 7 — d ee ee 
0, 000 е 0. b Cum. Pref. ee 6 ee ee b 57 ve 
40,000 Do, 22. " Quy Undaraking” . Cum. Pref. ae 6 ‘a еа a$ 4 6 b .. 
40,000 Do. do ee ees ee ee 5 ee ee ae 4 5 
зоо % 2 city oo | Deb. Stock Red. .. "S š. e a (à 4 55, m 6. w —101 1084 108 
А elsea ectri прр!у, ° es ee ee oe oe = E E ^ 
100% | City of Lona кес! Li tng, Ora, а tins’ К ex | eg | в 10 10 0:190 a 
ondon o Е, -— oe ee — т 
40,000 Do. Gam, раве, Я ео ее 10 is Es 95 18 — 14 18 — 14 83 18à 
480,000 Do. 8 AR о Bor! > tian. ad 115) all paid oe ee ae ee ee oe 121 —196 191 —196 1943 
800,000 2nd Deb. Stock, v. Certs., all paid . 100 А ae E 101 —104 101 —104 “+ 
40,000 Gout of London Brose Pror Electric Lighting, Ord. 140,000. . 10 4% 4% 4% 7— 8 7— 8 Tia m 
30,000 6 Prei., 40,001 10 * 0 ee oe 11 — 12 11 — 19 . 
600,000: Do. ac 45 Deb Stock ec oe ee ve ee ee ee ое ә о 106 —109 106 —109 > 
250,000 Do. do. $nd Deb. btock ee ee se eo Btock oe 99 —102 gn —108 1 100 
50,000 | Edmundson’s Electric Corporation, Ord. Shares „ ae ж Б 1% | 7% i 6; 
80,000 ро. do. 6 % Cum. Pref. .. .. .. UN $ ы: н 6 053 52 
140,000 Do. do. lat Mort. Deb. Stock .. | 100 vs as 104 —107 104 —107 1 ° 
31,000 | Kensin and Knightsbridge Elec Ord. s b 10% | 10% 12% 11 — 12 11 — 12 vs 92 
90,000 do. do. 4 % Debenture Stock ee Btock ее ео ee 108 —106 101 —104 oe 
110,000 | London Electric Supply Corporation, Limited, Ord, . R če B m $4 Ма ] — 14 1— 13 15 
49,840 Do: do. 6 & oe oe oe 4à— 6 4$— 5 ee 2 
250,0001 do. * 4 9, Ist More, Dob’ Stock Red Stock э» у ie 94 — 97 94 — 97 
100,006 Motropolian Bleotris Supply, 1 io 100, oco бе 10 6% 73% | 82% 18 — 19 18 — 19 1833 
71,106 Do. do. 96 Cum. Pret. 1—11, 106, 28 paid = 5 К es s 53— 58 es . 
830,000; Do. do. 1st Mort. Deb. Stock ee es ee ee ee ee 108 —118 109 —118 ee e — 
950,000: ро. Mort. Deb. Stock Red ee ee Stock ec ee on 95 — 98 96 — 98 ee eo 
10,859 Моша РШ Blestric Lighting vs 2x Me P ee - 10 6 96 6 96 6% 18 — 14 1943 — 1?4 xd s i 
40,000 Bt. James’ and Pall Mail Elect Light, Ord: 7 144% | 144% | 14% 14 — 15 11 — 16 s 
Ф ames’ an e g [] ee 4 — — [E ee 
20,000 Do. do. do, 7 5 Pret. 30,081 to 40,080 5 oe oe ee a — 9 8 === 9 oe 
112000 Виа Markota Litauer В oy 8 F; % stor dias d) асы (г? с m 
upp J. ee ee ee ee oe — т oe ee 
69.600 S ү о клр 4 % Deb. Stock .. d — s TM 8 3, po oo © в 
п Lon on ectri apply, Ord oe ee ee ee ee oe — = we ee 
80,000 а ite, Bein ae “ө oe ex 5 pe а we 48— 4 48— 4 4 oe 
Xr | W 8 8 iis, Ord Pref. эе ee ee ee ee : 104% 12 * 183%, 12; 6 4 5 ia à 122 
estmin Electrio u ; Ord е ее ee eo ee = T 
98,141 Do. do. pp 5% Cum. Pref. oe ee ee 5 oe 6 — 6 — ee 
 *Bubject to Founders Shares. . fUniess atherwise uted all shares are fully paid. 
Latest Week's i; : Latest Week's 
- 5 & Price. Inc. or Deo. 85 METALS, &0. (continued). Price, Ine. or Dec. 
& Acid, poene в T .. рег cwb. - ss g Copper Sheet - as der ton 4 nc. 
a „ Nitric.. oe is ee per ct. 23J. is 0 ; . per ton £74 Ed inc. 
a „ Oxalic.. T 98 per сті. 870 S^ в i (Electrolytic) Bars ee рег ton £64 
а „ Bulphurio .. ee per owt. 6/6 vs в " н . per ton £&0 es 
a Ammoniac, Sal T per сті. - ee 6 » " .. per ton £74 ee 
а Ammonia, Muriate (crystal) .. per ton £88 10 T e " H.C. Wire per Ib. 8d. we 
& " ' oe ee .. per ton £80 ee / Ebonite Rod ee oe ee per lb. 8/8 oe 
a Bleaching powder eo ee ео per ton £4 10 [E 97 Sheet ee oe ee per lb. 8/- ее 
~ а Bisulphide of Carbon .. рег ton £15 a * German Bilver Wire .. .. per lb. 16 = 
а Borar.. аб oe. aig per ton £18 és А Gutta-percha fine .. а . рег lb, 87. ET 
а Bensole (9095) .. eo 5. per gal. UE P А India-rubber, Para fine. . per lb. 4/84 to 4104 ino, 
2 » ( ) ix .. per gal. 9 € Iron, Charcoal Sheets . рег ton 218 ee 
a Copper Sulphate .. es ee рег ton #21 10 80/- dec. $ ,, Pig (Cleveland warrants) per ton 44/7 1d. dec. 
& » Nitrate ee e .. рег ton és í , Fo ee per ton From 411 ys 
a „ White Sugar РР per ton £81 is $ ,, Scrap, .. рег ton 41/6 to 60/- és 
& Metn паа NT oe ee рег ton iw we $ 45 Wire, chivas Ue No.8 .. per ton ae u$ ee 
а е y р os per g 0 ee È : 
в Naphths, Solvent (909, а 160° Су. рег gal. 5/6 EN : Lead, English Ingos  .. per ton 1412 126 2/6 ine. 
a Potash, chromate, in casks ee per lb. Bd. ee 99 Sheet ee eo per ton 18 ee 
a „ | Caustic (76/80%).. . per ton £3 йт 2 Manganin Wire No. 8. per Ib. 8j- * 
в Bisulphate .. per юп £85 HE g Mercury .. рег bot. #8 6 - 
а Shellac "s per сиё, - ol 7/- inc. d Mica (n original cases) small . per lb. 6d. to 1/9 ds 
a Bulphate of Magnesia vs .. рег ton £4 10 - 4 „ » s, mediu um per lb. 2/6 to 4/- А 
a Bulphur, Sublimed Flowers  .. рег ton 26 10 s d large .. per lb. 4,6 to 8/6 А 
а ро ered as .. per ton 45 10 is p Phosphor Bronze, plain castings per lb. 1/- to 1/24 ee 
a Lum .. per ton #5 s P » rolled bars & г per lb. 1/- to 1/8 oe 
a Soda. Caustic (white 10 .. per ton 410 16 i e » i strip & sheet per lb. From 1/1 oe 
a ee ee oe per ton 28 ee 0 Platinum oe ee ee per Og, £4 ee 
a Bichromate, casks. . ee per lb, Nd. ee p Silicium Bronze Wire . per Ib. 9d. to IId. e 
Bteel, Magnet, &cc'd'g todes pn per ton £58 os 
METALS, &c. | $ » " in bars ae 721 о 3. ee 
b Aluminium Ingots, in ton lots .. рег ton 4180 А g Tin, Blok. ver ton 1 12 10 | #1 ine. 
b 10 Wire, in ton lota .. рег ton 4168 Фе Д » Foil . per lb. 16 ee 
b , Sheet, in ton lots .. per ton 2166 T Wire, Nos. 1 to 16 . per 1b. 1f7 as 
p Babblte’s metal ingots .. . per ton | £48 to 2150 " p White Anti-friction Metals 
e Brass (rolled metal 2* $019") basis per lb. . ` > „White Ant brand per ton £42 to £68 se 
e з ође (brazed) ee ee per Id. 8 d. ee j Yarns, 2/108 Grey Cotton, on sp'ls per Ib, 8d. ee 
с, (solid drawn). . es per lb. 74d. E „ 6 lea. Flax. me es per lb. А ee 
c Wire, .. . per lb. d. d fy B ply 10 Ibs. Russian .. per lb. кз 
e Copper Tubes (brased) ..  .. per lb. ‘ we j " 10 Ibs. Russian, single. per lb. А ee 
€ — „ (solid drawn) .. per lb. 91d. ux 180 lbs. Jute rove per ton £11 zu 
g Copper Bars (best selected per ton 274 £2 inc. k Zino, Sh't (Vieille Montagne bnd.) per ton £95 5 10/- inc. 


чота ons supplied by Messrs.:—a G. Boor & Co.; b The Lritish Aluminium Co., Lta.; e Thos. Belton & Bons., Lid.; d F. Wiggins & Sons.; e Frederick 
Bmith & Co.; f India-Rubber, G. P. and Teleg. Works Co., Ltd.: g Jame: & She krpeare ; h Edwaro ‘J ill & Co.; i Bolling & 1 owe; j Walter Н. Hindley and 
Co., Lad. k Morris Ashby, Ltd. ; 


„; m W. T. Glover & Co., Ltd. ; ; я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Oo., Ltd. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


— 


. Week Receipts for No. Miles ; Week Receipts for No. Miles 

Locality. ending the week. wks. Total to date: open. я Locality: ending the week. | wks. Total to date. open. 

| £ Zt | £ £* * Н & £t | £ £t | ы 

Aberdeen  .. .. | Арг. 16 1,207 | +336 | 46 55,296 | +11,248 10 | — g Dover ©» .| Apr. 16 202 | — 29 | 15 2.700 — 1518 — 

Birmingham » 165,227 | — 1716 82.610 | + 4,208; 8} | — © Dublin T » 15 4078 | — 545 | 16 65,768 + 132 47 + 
Bournemouth „ 18 1,48 | —841 | 52 52,145 — 1 — |v | East Ham » 16 705 | — 19 — | 1.812 + 51 B !4 

Blackburn » 16 74 | —317 | 8 2001| + 81/1 — S Glasgow s 116 | 13,997 | +770 | 46 624,610 € 57,697 | 694 +5 
Blackpool .. » 14 533 —1107 | 2 1.979 — 126 — Halifax (9 weeks) ..| „ 8,03 | 4731 | 1 | 1,672 + 399 38 |493 
n —Fleetw'd » 16 267 | —425 | 16 3.671 — 344 74 — iX . „16 | 1,136 | +373 | 1 — — 98 | — 
„ Lytham „ 7| 601 | — 23 3,86 | + 8.307 7 — 8. Hull а 9,047 | +761 | 9 6.006 + 107 194 +14 
Bolton s „ 17] 1,610 | — 57 8 4,796 | — 995 | 25 | — | ә | Ilkeston s » 28 119 = — — = — 
Bradford „ 9 4,605 [41004 | (1 6,215 + 10 76 — !.8 Ipswich | „ 16 899 — 2 1,196 — 9 — 
Brighton Ks » 10 — — 1,462 — 73 — = Isle of Thanet » 16 424 | —201 | 15 4173| — 487 | 104 | — 
Bristol ee аз o 16 | 4.7.5 —919 | — — — mæ |— |8 Leeds s „ 16, 6,124 | —719 | — 17,736 + 835 41 - 
( Devonport s 8 + 58 | 14 6.494 + 922 6 — |= Liverpool 3 „| уе 9 | 10,468 | + 5015 14,588 + 3,272| 108 | — 
: Dudley —5to' rb'ge „ 81 1178 | 4302 | 14 10,722 + 78 1 — || London C. C. . 5.616 | 10,465 [41465 2 25,929 | + 6,127 824 |—7 
© Gateshead » 8 + 49 14 12.2011 + 7031 + 2858 Manchester.. & „ 16 [11,367 | —612 | 2 98,494 | — 678 1319 — 
gorn'k-Pt. Glugw » 8 489 | + 16 | 14 6,510 + 613 74 | — 8 Newcastle » 16, 3,396 | + 99 | — — — 17 — 
e Hartlepool » B 919 | + 58 | 14 3,518 + 381] 64 72 28 Portsmouth. » 16 | 1,678 — 4292 — 41.817 + 191 144 | — 
F Olham Ashton » 8 6011 | — 16 | 14 Тот | — 333) 8 | — | ш | Salford n „ 11 | 8,71 | — 292 — 6,540 — 244! BO | — 
S Potteries - А » 8| 1,903 | 4815 | 14 22,167 | + 1,813, 282 | — д Sheffield v „ 17, 4,392 | —233 | 81 15,081 — 671, 324 +42 
@douthport.. TRM- 4:3 | +106 | 14 8,558 | + 379 04 = E Southampton ‚о, H 915 | —129 | — — — 2513 — 
f South Staffs. нт 8| 1,075 | +256 | 14 10,609 | + 161/212 | —3 |g | Southend-on-Sea .. Mar. 10 211 | — 352 16,648 | + 2,247 6 | — 
Swansea К „D. 613 | + 70 14 6562| - 283| 53 — | & Sunderland .. Арг. 17 | 1,119 — 17 | 8 2.819 — 968 20 +8 
LW olverhampton.. "TEN - 539 | +145; 14 4.817 — 53 10% (48 S, Tyneside » 13 181 —2 2 | 15 4,3808 | + 023, RO 1 4 
M Yorks. Wool Dist. "n 810 | +576 | 14 7.102 + 3,097 6 | — 8 West Ham » 14 691 — 7 2.805 — 456. — 
(Miscellaneous ni RE | 9,415 — [14 23,156 — — — 8 Wolverhampton ..| , 13 578 „ 90 | — — — 7663) — 
Burnley : ; Qe — 57 — — —  |1015|42:4|, | Cen. London Hly...| „, 16 | 6,597 | —857| 16 111,992 — 6 | = 
Burton-on-Trent Еа oof 17 921 — |81 12,320 — & | — oy & S. Lon. Rly. „ 17 2.701 | — 360 | 16 49,644 | — 1,171 — 
Cardiff З „д 9 | 2,191 | 4321 | — 2,538 |— 130 1 ]|e- lin—Lucan Rly.| „ 17 102 | — 56 | 16 1 + 48 - 
Chatham & Distriot » 14 579 7,752 | + 1,290 | 863 | — L'pool Overh'd Riy.| „ 17 | 1,629 | —194 | 16 24,742] 4-155 = 
Cork .. - „б 14 484 5,904 | — 190 — Mersey:Railway ..| , 161 1,91 [1183 16 21, +. 5,857 4$ | — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ELECTRIC WINDING ENGINES. 
By Мловісв GREonari. 
(Abstract of Paper read at Glasgow on February 13th, 1904.) 


Up to the present time in this country electrical windirg engines 
are practically unknown, although on the Continent, especially in 
the mines of Silesia and Westphalia, they have during the last few 
years made rapid headway. The modern steam winding engine is 
well adapted to all the demands of the service; it nevertheless 
absorbs an immense quantity of steam, as the effort is never constant, 
and therefore the admission in the cylinders is essentially varying. 
For instance, in starting his machine the driver has to open his stop 
valve completely, giving full admission in order to shorten the 
acceleration period. After a certain number of turns of the engine 
the haul is finished, and he has to stop his machine by using his 
brakes or giving counter steam to the cylinders; thus the whole of 
the kinetic energy of the system is lost in the brakes. Should a load 
be lowered, as is often the case, we no means of turning to 
any practical use the work done by the engine, the liberated energy 
having to be constantly absorbed by the brakes. 

. If we now turn to an electric winding engine we find that its 
first advantage is to diminish very considerably the coal consump- 
tion, which can be brought down to about one-third of its original 
value if a modern generating plant is adopted. Steam turbines, 
superheated steam, variable expansion, and gas engines fed by pro- 
ducer gascannot be utilised by the present winding engines, bat all 
are now at our disposal, and as it is now possible to maintain an abso- 
lutely constant load on our machinery, an entirely new set of con- 
ditions is arrived at in the arrangement of our power-house plant. 

Considering that the work done by winding machinery is of the 
most intermittent character, the torque to be overcome at the 
beginning being sometimes more than double that during the baul 
(owing to acceleration), it will be necessary, sheuld no special con- 
trivance be used, to calculate the steam engine driving our dynamos 
to enable it when starting up to overcome the corresponding torque ; 
and, on the other hand, it must work with an economical ad mission 
during the haul and whilst the winding machinery is at rest. These 
conditions are, ав а rule, incompatible, so that engineers bave been 
led to invent means by which energy should be accumulated whilst the 
winding engine is at rest, this energy being given up whilst working, 
so as to have as far as possible a constant adm‘ssion in the cylinders, 
and consequently a bigh working factor. If we use continuous 
current our mind is at once led in the direction of a storage battery. 
Tais system, so far as theory is concerned, gives a perfect com- 
pensation should the battery be properly calculated, but it does 
not do away withthe startiog resistance, although the macbine can 
be started in an economical way by & complicated battery sub- 
division, the motor being grouped on to various combinations «f 
cells. 

The disadvantages of such а method of operating are at once 
apparent; the complicated and delicate electrical contrivances, to- 
gether with the inherent disadvantages of storage batteries, more 
than compensate for any gain which may be obtained in efficiency 
of operation. 


On the Continent numerous electric winding engines, and some of 


considerable importance, have been designed after this system, bat 

have not proved themselves suitable for the operations they had to 
erform. 

х There are fortunately, however, other methods, using mechanical 

means of compensation, which achieve the s&me purpose by means 

of massive fly-wheels coupled on our prime movers. 

As far as safety is concerned, the conditions that will have to be 
realised аге : — 

1. The utmost security of working, as winding engines are not 
only used for the extraction of minerals, but also for transporting 
men. . 

- 9. The speed of the machine will have to be regulated inde- 
pendently of the load—that is to say, independently of the current 
in the armature, and with the utmost possible economy. 

These conditions, especially the second, can be said to have 
been solved in a satisfactory manner by a new system of compensa- 
tion discovered by Herr Ilgner, of the Donnersmarckhiitte. 

The system is based on the well-known fact that a direct current 
shunt-wound motor with field of constant intensity, and fed by an 
independent source, will run when an T. M. F. is applied to the 
armature terminals with a speed directly proportionate to the 
voltage, and to the number of turns on the armature. Therefore, if 
we arrange a continuous-currént dynamo with independent ex- 
citation, whose voltage can be regulated from zero to a positive or 
negative maximum by means of a field resistance, a motor coupled 
on the same circuit, and having a constant field, will run at a speed 
varying between zero and a positive or negative maximum. 


The starting of the machine is thus most economical, and at any 


time the power consumed is only equal to the product of the 
voltage by the current. 
. "To compensate the variations of power required, Mr. Ilgner adopts 
the following device :— 

The current taken from the supply drives a converter, composed 
of a motor, a continuous current dynamo, and a heavy fly-wheel. 

An automatic slipping device is fixed to the motor by means of 
which, should the dynamo call for power, and, therefore, the current 
in the motor have a tendency to augment, the slip is increased, the 
fly-wheel giving up kinetic energy. The reverse operation occurs 
if the dy namo gives no more power, the current in the motor then 
being used only to bring the speed of the fly-wheel from its present 
speed to its maximum. The weight and speed of fly-wheel are to 


> 


E 


be calculated so that for a given slip the output of the motor should 
remain the same. 

Thus the winding engine, as far ав the supply station is concerned, 
may be considered ав an ordinary motor of constant output, and 
treated accordingly. | | 

That the speed is practically independent of the load lies in the 
fact that we have to do with a shunt motor. This is a most 
important advantage, possessed by no steam or electrically-driven 
engine, that to one position of the controller lever corresponds but 
one speed. 

Another advantage is that the machine can be always very econo- 
mically stopped in the following manner :— 

Let us suppose that the machine is running at full speed corre- 
spouding to the maximum voltage; if we draw the controller lever 
backwards the voltage of the dynamo will drop, bnt that of the 
motor remains the same, so that current will go from motor to 
dynamo. The system is thus economically stopped, as the recu- 
perated energy is sent from the dynamo through the fly-wheel and 
motor back into the supply mains. The brakes are absolutely useless 
excepting for holding up the ma»bine. 

If we turn to the actual economy of the system, we 
find it in no way inferior to that of the very Lest of other known 
methods. No starting resistances are used, the energy recuperated 
at any time is sent back into the line, and the working factor of the 
fly-wheel is nearly equal to unity. 

The current from the dynamo of the converter is carried, without 
interposition of any switch or fuse, to the winding motor. In this 
manner no sudden stoppage of the electric supply to the winding 
motor is likely to occur ; the safety appliances are practically useless, 
as the machine cannot be overloaded, and a short-circuit due to 
defective cablage is always noticeable immediately. The field- 
magnet exciting current is produced by a small dynamo on the 
shaft of the converter. 

. Now, it is of absolute necessity that the voltage at the terminals 
of this motor should remain the same whatever its speed may be. 
To produce this, we place a very small dynamo, series wound, next 
to the exciting dynamo. The current of this auxiliary dynamo 
passes through windings on the poles of the dynamo, having a 
demagnetising effect; thus the fall of speed of converter will have 
no effect on the voltage, ав the loss in turns will be compen- 


pated by в stronger tieid, the current in the auxiliary dynamo 


diminishing. 

The mechanism is so designed that it is absolutely unnecessary 
for the attendant to pay апу attention to slowiog down his 
machine ; the apparatus does it for him, aud also stops it should he 
be unable to do so. Moreover, the at endant cannot start too 
suddenly. | 

The maximum speed can never be exceeded ; а special speed con- 
troller is therefore atterly useless. 

The sudden stoppage of electric energy from the main does not 
jeopardise in any way the good working of the engine, asthe kinetic 
energy contained in the fly-wheel is more than sufficient to complete 
several hauls. f 

The remainder of the paper is taken up with detailed calcula- 
tions relating to examples from practice, and estimates of the 
capital and working costs of the electric system, as compared with 
the existing system. The capital outlay for electric piant in one 
case would be £10,000, compared with £8,450 for steam plant; the 
working costs would be £1,115 per annum, compared with £1,594 
for steam, showing a saving of 30 per cent., in a Scotch colliery. 
A much greater economy would be effected at a Welsh colliery, 
owing to the greater value of the fuel. | 


In the discussion on March 8th, Mr. W. B. SAvEns said that he 
noticed Mr. Georgi referred to the arrangement described in his 
paper as a new discovery; but he did not see how it differed 
essentially from the Ward-Loonard arrangement. It seemed to 
him that there were serious matters to be taken into consideration 
before using a fly-wheel in this way. With a heavy fly-wheel 
coupled rigidly, as it appeared to be, to the generator the con- 
sequences might be very serious indeed if they got a short - circuit 
on the generator. It might be necessary, instead of coupling the 
fly-wheel direct, to couple it through some device which would 
break if the atraia ex «dated a given value. At the begianing of 
the haul, when the generator was only slightly excited, there would be 
a call for double current. These conditions were somewhat trying for 
commutation. There were some paragraphs in the paper which he did 
not understand. Why was it absolutely necessary that the volt ige 
should remain constant”? It should, of course, remain so within, 
вау, 15 or 20 percent. The author's figures showed a saving brought 
about chiefly by saving two-thirds the total fael. His experience 
was that the staff burnt at collieries would hardly be worth carry- 
ing away for sale. | 

Mr. Sam MavoB said he thought the system advocated by Mr. 
Georgi was too complicated. The introduction of so many links, 
each one more or less liable to derangement, between the engine 
and winding drum, was the most obvious disadvantage of the 
system proposed, and the saving had to be very substantial indeed 
to warrant a departure from the simplest method of conducting an 
operation so critical as main shaft winding. 

Mr. J. BRASH said that winding in collieries was not a thing for 
electrical engineers to tackle. As far as cost was concerned, he did 
not think there would be any saving. Ia Mr. Gvorgi’s comparison 
of the capital and running costs of a steam installation with an 
electrical one, he did not allow the same marziu of power io the 
latter asinthe former. This was an important matter, because the 
plant might be called upon to develop two or three times the power 
given. Mr. Brash severely criticised the figures given inthe paper, 
and said that he was of opinion that, useful as electricity might be 
made in connection with coal mines, it was neither econemical or 
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safe to use it for winding. If further economy in fuel was to be 
looked for in winding engines, eome arrangement such as that pro- 
posed by Prof. Bateau, utilising the exhaust steam to work turbines, 
would be found to solve the problem without sacrificing either reli- 
ability or efficiency. 

Mr. H. A. Mavón said that he thought they ought to convey to 
Mr. Georgi their thanks for bringing this subject before them. 
Whatever might be their opinion as to the utility of the scheme, no 
doubt it was of the highest importance to them to consider such 
questions. With regard to the proposals described in the paper, it 
appeared to him that there was no reason why the steam engine 
should not run at а constant speed and drive the fly-wheel. A very 
serious point which altogether vitiated the calculations with regard 
to comparative economy was the assumption that the engine would 
work 16 hours а day for winding. Of course, an eight hours' shift 
was the more usual arrangement. It appeared from the letterpress 
of the paper that the saving effected was comparatively insigni- 
ficant, and that the economy of the system depended upon the 
storage of energy in the fly-wheel, There were other possible 
means of dealing with the matter which were worthy of con- 
sideration. | 


COAL CUTTING MACHINES. 


THE CHAIBMAN then called on Mr. Sam Mavor to deliver a short 
informa) address on “ Coal-Cutting Machines." | 

Mr. Mavon said tbat the adoption of such machines had been 
very limited only. The rearon for this seemed to be partly that the 
prices obtained for coal provided a sufficisnt margin of profit to 
disincline coalowners from any over-eagerness to adopt new 
methods of working, and partly owing to the fact that in the thick 
seams being mined in most of the coalfields in this country, the 
advantages of mechanical coal cutting were relatively less than in 
the thinner seams which were being extensively opened out. In 
America, however, where thick seams were the rule, the development 
of machine mining had been more rapid, and in that country there 
were over 3,000 coal cutting machines at work, as against about the 
same number of hundreds of coal cutters in Britain; even when 
allowance had been made for the fact that many of the American 
machines were of a light and portable type, it was still true that in 
America about 25 per cent. of the coal was mechanically cut, while 
in Britain only about 2 to 3 per cent. of the coal mined was cut with 
machines. 

The coal cutter had mauy advantages over the older method of 
hand cutting. It was more economical, in respect of lessening the 
number and length of roads and the amount of timbering necessary 
for the proper working of the coal mine; it greatly decreased the 
risk of subsidence of coal at the face, which was the most prolific 
cause of fatalities in coal mines, because by rendering the working 
face practically straight it facilitated systematic and regular tim- 
bering. Ав a matter of fact, the insurance premium for employers' 
liability insurance was reduced by one-half where machines were 
used. The machine gave а greater yield of coal for а given oncost. 
Another important point was that there was а growing scarcity of 
skilled hewers, and this scarcity, which had become acute in many 
parte of England, was met by the mechanical coal cutter. Machines 
had been adopted in & great many cases where hewers capable or 
willing to undercut in hard material could not be got, and where 
there would have been no alternative but shutting up the mine if 
machines had not been available. 

The three best known types of coal cutting machines were the disk 
type, the chain type, and the bar type. The last named was the 
machine which he was inclined to favour for most kinds of work. 
This machine was perfectly safe, because the working parte were 
enclosed in а flame-tight case. 

Mr. Мм. M'WuIRTER said that it seemed to him that the bar 
machine was too heavy and not portable enough from the colliery 
manager's point of view. Some time ago he had had to assist in 
carrying out some experiments with a coal cutter constructed on the 
principle of а band saw, but owing to the band sagging in the middle 
they had not been very successful. They could never get enough 
tension on the chain which formed the band. | 

Mr. J. Ввлвн said tbat the question was an important one. In 
the Lanarkshire coal field the thicker seams were being worked out, 
and the thinner seams, from 15 in. to 18 in. in thickness, were now 
being worked. With regard to the amount of power required for 
coal cutting, it was at first supposed that 14 нр. was sufficient, and 
this was about the actual power required when the machine was 
running under normal conditions; but the hard usage incidental to 
machine coal cutting entailed a large surplus of power, and 
machines were now fitted with motors of 25 to 35 E. p., capable of 
giving increased output for short periods. The power required 
depended entirely on the different conditions met with in practice, 
on the hardness of the holding and the speed of cutting. It was an 
important matter that the electrician and the mining engineer 
should work hand in hand, as only in that way would electric coal 
cutting be brought to a gatisfactory issue. 

Mr. Sam Mavon, in reply, said that with the disk type of 
machine the power expended was about 24 H.P., whereas the bar 
machine took about 16 E. p., or about two-thirds of the power re- 
quired by the disk machine. In the report of а month's work of а 
bar machine recently installed for a Lanarkshire coal-owner, the 
number of tons cut was given as 2,400, the power expended being 
about 37 of a unit of electrical energy per ton cut, or less than zd. 
per ton, in а coal seam about 2 ft. 8 in. thick. It was necessary that 
the machine should have considerable weight in order that it might 
sit down properly to its work. The success of mechanical coal- 
cutting depended greatly upon the management of the pit. It was 
found, as a genera! rule, that coal-cutters were driven much harder 
in Bcotland than in England. 


DYNAMO AND MOTOR TESTING. 
By PROF. C. F. SMITH, WB. Sc. 


(Abstract of Paper read Thursday, March 3rd, 1904, before the 
Civil and Mechanical Engineers’ Society ) 


Tus field covered by the title was such a wide one that the author 
only described such teste and arrangements of machines as he 
thought might be of the most general interest, and was obliged to 
confine himeelf to continuous-current machinery. 

Manufacturer's Tests.—Before the machine is run, the resistance 
of the armature windings is carefully measnred and recorded. Also 
the insulation between the windings and the frame is tested by the 
application of a voltage higher than that of the cirouit upon which 
the machine is intended to work. 

The armature resistance in the case of amall machines, in which 
the resistance is not very low, is most conveniently measured by 
the drop of potential method. 

For large armatures in which the resistance is less than obe ohm, 
it becomes necessary to nee a double bridge method in which the 
drop of potential in the armature and standard resistance is con.- 
pared by means of a bridge consisting of four resistances, instead of 
producing a direct deflection of the galvanometer. 

In addition to the measurement of the total armature resistance 
from brush to brush, it is usual to measure the resistance between 
every adjacent pair of commutator segments in order to detect any 


lack of symmetry due to faulty connections by the armature winder, 


defective joints, &. 

The measurement of the field resistance is usually made at tle 
end of а continued run, when the windings are heated to the normal 
running tem А 

The resistance of the shunt field winding of а shunt or compound 
dynamo or motor may be measured with an ordinary Wheatetone 
bridge, but it is usually more convenient to calonlate the resistance 
from simultaneous readings of current in, and voltage applied to, 
the winding. i 

The increase in resistance of the field windings when heated by 
the exciting current forms the best basis for determining their rise 
of temperature. 

The resistance of a copper conductor increases by 428 per cent. 
of its value for each degree Centigrade increase in its tempera- 
ture. Consequently, in order to find the mean temperature of 
the coils after they have become heated, the following formula 
may be employed :— | | 

72 — 71 100 | 

11 * 4287 ^ 
where f. = rise in temperature in degrees Centigrade; т, = 
resistance when cold; r, = resistance when hot. 


k. = 


*C above atmosphere 


Time in mircutes. 


Fia. 1. 


If the current supplied to the winding for this measurement is 
its normal working current, or if the voltage applied at the 
terminals is the normal working voltage, a series of values of the 
resistance may be obtained as the winding gradually becomes 
heated by the current, and its resistance increases in consequence. 

The upper curve on fig. 1 shows graphically the result of a 
determination of the temperature rise in the shunt windings of a 
small two-pole motor, made in this way. The lower curves on the 
same figure show simultaneous readings taken with mercury ther- 
mometers placed with their bulbs in contact with the windings, and 
well covered in with cotton-wool to prevent radiation of heat as 
far as possible. The thermometer, whose readings are shown by 
the lowest curve, was placed on the outside of one of the magnet 
limbs. The middle curve gives the readings of a thermometer placed 
between the magnet limbs against the inner surface of one limb. 

The final readings of the thermometer placed against the outside 
of the windings are seen to be-5* C. below the average temperature 
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of the coils, as measured by the increase in ‘their resistance. If the 
average temperature is assumed to be the mean between the hottest 
and coolest layers, the hottest layer would be abont 10° above the 


temperature indicated on a thermometer applied to the outside of 


the coil. The depth of winding in this case was only 3 in. 

The readings here referred to were taken with the armature 
stationary. In revolving, the armature fans the coils and cools the 
outer layers, so that tbe temperature differenoe would be much 

with the machine at work. 

The hottest layer is found not to be the layer next the magnet 
limb, since the iron of the magnet cools the layers next it. It is 
usually about one-quarter of the depth of the winding from the 
inner layer. Е 

In order to illustrate further the errors to which observations by 
means of mercury thermometers are liable, the curves on fig. 2 are 
given. They indicate the readings simultaneously taken on two 
thermometers placed respectively between the limbe, and on the 


Timo in minutes 


Fia. 2. 


outer side of one limb of a small two-pole motor. The thermo- 
meters were placed closely against a wrapping of thin fibre with 
which the windings were protected. The magnets being rather 
close together, the inner thermometer was in a very well-protected 
position, and received heat from both magnet limbs. Both thermo- 
meter bulbs were covered with cotton wool, and a constant potential 
was applied to the magnet windings. 

It will be seen that the final readings of the thermometers 
differed by nearly 21° C. А little carelessness in wrapping up the 
thermometer bulb during a test may cause a still greater error than 
would be incurred by taking either of the curves in fig. 1 as giving 
the true temperature of the coils. 

The curves svfi-iently show how erroneous may be the conclu- 
sions as to the temperature of the windings, if only drawn from the 
readings of а thermometer placed on the outside. 

It should be remembered that the actual temperature of the 
innerlayers of the windings must be higher than the temperature 
indicated by any of the curves, since even the highest carve on 
fig. 1 only gives the average temperature of all the windings. 

Mr. E. Brown made some ex ents on the internal tempera- 
ture of dynamo field coils,* and found tbat in tbe case of the two- 
pole dynamo which he experimented upon, the temperature rise of 
the external layers was 99° C., the average risethrough the depth of 
the winding was 50° C., and the maximum rise was about 60° O. 
Thus the maximum rise in the interior of the coil was more than 
double the increase which would have been registered by a thermo- 


meter applied at the surface of the coil in the usual way. There. 


was, in fact, quite as large a difference of temperature between the 
hottest part of the winding and the surface of the coil as there was 
between the surface of the coil and the air of the room wbere the 
test was conducted. "These resulte were obtained with the dynamo 
running. 

The permissible rise in temperature during the trial run, as well 
as the methods of determining the rise, vary in different factories, 
and until the report of the Engineering Standards Committee is 
issued, it is difficult to compare the capacities and outputs of 
machines by different makers from the nominal output. 

The Verband Deutscher Elektrotechniker have issued standard 
methods of testing and permissible rises of température. (These 
were published in the Exec. Rev., September 13th, 1901.] 

The Verband Deutscher Elektrotecbniker insist that not only 
shall the horse-power of an electromotor be stated on its number 
plate, but also tbe conditions (such as continuously working," 
" intermittent," &c.) under which the output is guaranteed. 

This is an important precaution, as it is difficult for the ordinary 
user to understand why the ваше machine should sometimes be 
rated asa 5-н.г. motor, and sometimes as having an output of 74 н.р. 
Further, it is important to attach an exact and generally understood 


* Journal of the Institution of Electrical Engineers, Vol. xxx., 
p. 1159. 


meaning to the term intermittent as applied to the rating of a 
motor. The mere fact of stopping and immediately restarting the 
motor may tend rather to increase the heating of the motor than to 
enable it to do more work by becoming cooled at each stoppare. 
This is on account of the fact that starting resistances are often во 
designed that the starting current of the motor ie considerably above 
its full-load working current. | 

А motor which after а run of one hour attained а certain fiual 
temperature might take considerably longer than one hour to attain 
its original temperature, and thus, when working with equal periods 
of work and rest, might ultimately reach a temperature above the 
safo limit. There is considerable danger of the term intermittent 
being used in such a way as to lead to the employment of a motor 
unsuited for its work. For example, crane motors are used inter- 
mittently, but in some cases a motor rated as above for intermittent 
working would be seriously overloaded. Thus the motor for 
travelling or for slewing is in certain cranes in almost constant use 
for several hours at a time, although used intermittently in the 
sense of being frequently stopped and re-stafted. 

Insulation Test.— While still hot from the trial run, the insulation 
resistance of the conductors of the machine should be tested by 
the application of double the working voltage to the insulation 
between windings and frame. This test should be made quite 
independently of any other high voltage tests which may be made 
on the armature or other portions of the machine before being com- 
pleted. The ability to withstand double the working voltage is 
far more important than any test of the absolute value of the 
insulation resistance. 

Besides the usual trial run at full load, the magnetic properties 
of every machine should be tested and reoorded by the manu- 
facturer. The records of these tests are of great importance to the 


Volts 


Amperes 


Fia. 3. 


manufacturer himself as forming a valuable check on the quality 
and uniformity of the steel or iron supplied to him for the magnets, 
as well as to the designer in the case of new designs or special 
windings. To the purchaser the magnetic properties of his dynamo 
affect its behaviour when running in parallel with other machines 
to such а great extent tbat the results of such teste are of the 
greatest value. Also tbe magnetisation curve becomes additionally 
important if the machine should at а subsequent time be required to 
be adapted for other conditions than those originally con- 
templated. | | 

The usual form which the magnetic tests of a newly-completed 
dynamo take is the determination of the magnetisation curve of the 
machine on no load and on full load. 

The chief importance of the magnetisation curve is to indicate the 
effect on the voltage of the machine of such variations in exciting 
current as may occur in actual running. For reasons of economy, 
the working excitation should correspond to a point on the curve as 
near the bend as is consistent with stability of voltage within the 
limits of excitation likely to occur. 

A comparison of the magnetisation curves, taken respectively at . 
no load and at constant fuli load (see fig. 3), shows the variation in 
voltage to be expected in working, and consequently supplies the 
necessary data for the choice of a shunt regulator if the machine is 
to be regulated by such means. If the machine is to work as a com- 
pound generator, the curves may be used for determining the series 
windings to be added. Inthe case of compound machines required 
to run in parallel, it is obviously of the greatest importance that the 
working portions of the magnetisation curves of all such machines 
should have approximately the same inclination, in order that the 
variation in voitage of the machines should be similar, and the load 
be consequently shared by them in the same proportion for all 
values. | 

For most practical purposes, the magnetisation curves are more 
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important tban the curve which is usually called the characteristic 
curve, comparing the machine voltage with its output. 

The only otber test which may be considered to come under the 
classification of tests usually made by the manufacturer is the 
compounding test made in order to ascertain the correct number of 
series field windings to enable the machine to maintain at full load 
n. same voltege a», or a higher voltage than, at no load, as may be 

esired. 

The usual practice is to serd the machines to the test houre with 
the series winding already on the magnets, the approximate number 
. of windings being known from previously built machines. The test 
is then only carried ont in order to ascertain whether the number is 
absolutely correct, or whether a turn or two should be added or 
subtracted. 

This is done by running the dynamo on open circuit at normal 
speed, and adjusting the shunt current to give the correct no-load 
voltage. The armature circuit is then closed and the load current 
increased to its full load value. Under these conditions, with the 
machine still kept at normal speed, the voltage should have its speci- 
fied value if the number of series windings has been correctly com- 
puted. If the voltage is found to be eitber too high or too low, the 
alteration to be made to the windings must be calculated by refer- 
ence to the full load magnetisation curve. 

In the case of a new type or size of machine, the dynamo is usually 
tested before the addition of the series windings, and the number of 
compound turns is then calculated directly from the full-load mag- 
netisation curve in the manner just described, 


(To be coneluded.) 


ELECTRIC LAMP FOR MINERS. 


AT a recent meeting of the Institution of Mining Engineers, 


the Neu Catrice portable electric lamp for miners was described. 


The base of the lamp consista of a box of sheet lead containing 
two accumulator cells, made of transparent celluloid or semi- 
plastic indis-rubber. Each cell contains one positive and two 
negative plates of the Etamyé type. The united elements con- 
stitute а small battery of a mean voltage of 3:9 volts, sufficient to 
supply, for 15 consecutive hours, a small incandescent lamp with a 
constant illuminatir g power of about 1 candle. Та order to avoid 
tbe spilling of the liquid, the electrolyte of these accumulators is 
fixed by a special process, in such wise that the lamp may be used 
witbout risk in any position whatever. 

On the lid of tbe case is fixed an ebonite base which supports а 
protecting globe of extremely thick glass, and within the thickness 
of the ebonite base а small opening is cut to allow of charging the 
cells. A emall movable shutter masks this aperture, and is so 
combined with & switch tbat the lamp can only be lighted when the 
charging plug is withdrawn and the shutter is closed. Thie 
arrangement is adopted with the view of preventing the current 
for charging the accumulators (which is at a minimum pressure of 
5 volts) from being passed through the lamp. 
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The lid of the case is locked by а leaden rivet which can be 
impressed with а stsmp, so as to ensure it st being idly 
tampered with by persons who are not entrusted with the duty of 
kecping the apparatus in order. 

Upon tbe ebonite base is also fixed a socket to carry the end of 
the bulb of the small lamp. The upper portion of the protecting 
globe is beld fast (with the interposition of a rubber ring) by a 
cover, and the latter is connected with the lid of the sheet- steel 
case by tkree pillars or poles; finally, a book riveted to the 
upper part of the stcel cover completes the lamp. The protecting 
globe is, in regard! to one half, painted with a semi-translucent 


‚ 92-c.P. lamp. 
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BrnBv's PATENT WATEB-TUBE BOILER, WITH SUPERHEATBSR AND UNDERFEED STOKER. 


white varnish which acta as a reflector, while allowing a certain 
amount of light to be diffused backward. 


The lamp is made in two sizes: one weighing 3 Ibs. 14 ozs., gives | 


08 cP. during 11 hours, and the other weighing 5 lbs. gives 1 C.P. 
for 15 hours. The lamp consnmes less than 3°5' watts per candle- 
power aud lasts for 500 hours. 

To re-charge the lamps a charging table, consisting of 20 or 40 
compartments, is used, according as the available E.M.F. is 110 or 
220 volts; and a ета]! switchboard comprising a regulating rheo- 
stat, an ammeter, a minimum cut-ont, a two-way commutator, and a 
When the accumulators are re-charged, before 
removing the charging plugs they are discharged for 20 minutes on 
to the 32.c p. lamp, to prevent over-running the lamps. 

The charging current should be 1 ampere, aud the duration of 
charge about 12 hours. The lamp is kept in the lamp room from 
the time when the workman comes to bank (2 p.m.) until he сэз 
in to fetch it away again the next morning (5 a m.). Fora load of 
500 lamps а shunt- wound dynamo of 110 volts and 25 amperes 
capacity is required. 

For the past 15 months, 5CO of the larger sized lamps have been 
in use at No. 1 pit of the Bruay collieries. The cost of main- 
tenance amounts to almost exactly 4d. per diem. 

The president, Mr. W. O. Wood, stated that while he was not 
familiar with the Neu-Catrice lamp, he had in regular use at 
Murton Colliery some 1,400 Sussmann portable electric Jamps. This 
style of Jamp presented. considerable advantages, as it was absolutely 
safe in gaseous atmospheres and very reliable. The bulbs bad a 
life of about 700 hours. The cost wae about 3s. per lamp per 
annom more than that of the ordinary oil lamp, but he thonght it 
was quite worth while to pay thia amount, if it was only in the 
shape of an insurance against explosion, and in fiery mines it was 
an immense advantage to have a lamp of this description. 


BERRY’S PATENT WATER-TUBE BOILER. 


Turs is one of the medium tube type with tubes nearly vertical. 


In cross-section it is an inverted w, thus M, with a drum at each of 
the five points, the central drum at the base being considerably larger 
than the two outer drums, and the two upper drums a little larger 
again. The lower drums are joined by short solid-drawn 3-in. tubes 
in three rows. These are straight, and are over-arched by brick 
arches abutting on the drums. Below them are the grates, so that 
the fire on the grate ie not really protected from cooling by the 
over-arch of brick, but is very efficiently robbed of heat by the 
three banks of tubes which offer, probably, five times the surface 
that would be exposed in a plain Lancashire furnace. Escaping 
from the furnaoes, the gases then return to the front within 
the A's out of which they cannot escape, because of а back- 
ing of fire tiles, and again they pass to the back end by the 
central v and along an O space formed. between the top 
drums by an upper and lower set of curved tubes. The main 


WM, heating surface is over the fire in the short tubes. When the 


— —— 


3 1 


reach the A passages between the walls of tube they are 
not compelled io tare between the tubes, but are free to mene 
the central void only, and perhaps burn there more compl 
We have not seen one of these boilers at work, but understand that 
there is one at the works of Messrs. Wm. Johnson & Nephew, of 
Manchester, and that it was made by Messrs. Hewitt & Kellett, 
of Bradford. We sbould say, that so far as regards the course 
of the gases and their chances of mingling well with air, this end 
will be well secured; but we feel doubts as to whether there is not 
more heating surface in the furnaces than is good for the thorougbly 
successful combustion of bituminous fuels. In the boiler at Messrs. 
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Johnson's works there is a single upper drum only, and, therefore, 
no central [ у ] passage. Instead, there is a vertical wall of firebrick 
unprotected by tubes, and this should make tke combustion pro- 
bably more sm ;keless than in the five-dram type. 

The water from which the boiler is fed is stated to contain 42 
grains of solid matter per gallon, and to give no trouble in the 
boiler. It is also claimed that, being self-contained to a very large 
extent, the seating of this boiler is inexpensive. The front and 
back closing walls are made with an air cavity of 3 in. The height 
from the floor is 13 ft. 6 in. to the centre of the upper drum. In 
the five-drum type, this dimension is 15 ft. 6 in., the heating sur- 
face is 2 700 eq ft., and the grate area is 49 tq. ft. A superheater 
is placed at the back end to be heated by the gases immediately 


after they have left the furnace, but before they pass 


between the tubes above the fire-brick arch; the super- 
heater can be shut off by means of dampers, as shown in the 
fig. opposite. The ratio of grate to heating surface is about 
1 to 55, for which the total overall width of the boiler is 14 ft., and 
it is 20 ft. 6 in. to the centre of the steam outlet pipe. The overall 
length of the drum is about 17 ft. The whole boiler is not 
badly arranged for inspection, and with modifications suggested by 
experience, which will, we fancy, include a change of the lower 
tube arrangement, the boiler should have ite share of suocess; but, 
unless а secondary combustion is obtained in the A chambers, the 
combustion in the furnace will be very seriously injured by the 
tubular roof, and nothing could be worse than this furnace roof for 
smoke prevention. In the A chambers the gases-are not compelled 
to pass among the tubes, so that combustion may take place there, 
and there is in this some mitigation of what cannot but be 
d as & serious error in design. It will, however, be v 
easy to omit the roof tubes altogether, and replace them by large 
external water pipes to afford the necessary circulation. Ав the 
boiler stands, it should be excellent and effective for coke, 
anthracite, or producer gas. 


J 


THE REPORT OF THE MOSELY EDUCA- 
TIONAL COMMISSION. 


(Concluded from page 646:) 


Mr. MoseLY, who wrote such a masterly review of the 
general position of affairs in the labour report, has ecarcely 
achieved a like success on the present occasion. He gives us 
an interesting piece of autobiography which explains how he 
was led to conceive and carry through his two commissions. 
Mining at Kimberley, he says, wás unremunerative till 
Gardner Williams, the Californian engineer, arrived in South 
Africa, and took over the management of the De Beers Co. 
He imported the late Louis Seymour, to whose work in 
Natal during tbe early stages of the Boer War the British 
pation owes much. Other Americans followed, and the 
results of their labours induced Mr. Mosely to journey to 
the States to see what sort of country it was that had sent 
so many level-headed men to tbe Cape. Mr. Mosely thinks 
British boys leave school at too early an age, that the 
American boy is infinitely better fitted for his vocation, that 
the American system makes every boy fit for something ; 
and that, consequently, fewer slide downhill to reinforce the 
pauper, criminal, and ‘“‘submerged-tenth” classes. The 
presidents and professors of educational establishments are 
not only men of high academic attainmente, but possess the 
initiative and organising capacities required in managers of 
industria] or commercial undertakings. Mr. Mosely does 
not consider the Americans materialistic, they are intensely 
ambitious—ambitious to raise themselves individually, to 
raise their fellow countrymen, and to further civilisation. 
As there is yet practically no inheritance of wealth in the 
States, rich men have earned their money; and, since acquisi- 
tion of wealth is a proof of **remarkable ability and brain 
power, what is often stigmatised as the aristocracy of 
money, is ап aristocracy of brains, "This line of argument, 
however, is clearly open to attack, for the self-made rich 
man is not always distinguished for anything in the way of 
education or intellect beyond a power or gift for amassing 
money. Mr. Mosely himself says that successful men are, 
to а large extent, born, not made. 

We come now to а study of the individual reports written 
by the exponents of science. Prof. Ayrton deals principally 
with the absence of the premium apprentice from the States, 
‘and with the way in which college professors are encouraged 
to carry on a consulting practice. А& the Westinghouse 
Electric and Manufactaring Works, where some 10,000 men 
are usuál employed, there are about 150 engineering 
apprentices, who must be first-class graduates of leading 


technical schools. They are paid 8d. per hour from the 
start, and may be earning £30 a month in eight months’ 
time. Officials of the company visit all the principal 
colleges, &c., every year, choosing the most suitable pupils; 
and, as appears from other reports, there is actually a fierce 
competition between the various engineering concerns to 
secure these Jad& At Columbia, Prof. Hutton has had 70 
of the engineering students engaged before graduation. 
Prof. Ayrton tells us of a young English graduate of Victoria 
University who had entered an English electrical works as a 
£150 premium pupil. At the end of the first year he had 
learnt so little that the contract was determined, and he 
went to Pittsburg. The Westinghouse Co. also takes about 
80 non-technical apprentices to be trained as machinists, 
* who oorrespond more with what the English apprentice 
has become." They are taken on trial for 685 hours at 
24d., and if worth keeping may be earning 74d. in their 
fourth year, at the end of which they receive a bonus of 
£20 and a diploma. At Union College, Schenectady, 
lectures are given alternately by a member of the faculty 


and by one of the General Electric Co.’s staff. The students 


have the free run of the factory; the professor brings his 
whole class to the works for a forenoon or day, “using the 
factory as his lecture apparatus.” During vacation time 
any engineering student can come into the shops and earn a 
moderate salary at armature winding, or in the testing room. 
Thirty per cent. of the G. E. Co.’s students are British, and 
within five months “ they drop into step and hustle,” accord- 
ing to Mr. Steinmetz. The engineering staff of the Rapid 
Transit Railroad, New York, comprises 118 men: 100 of 
them, or 84°7 per cent., are college trained. They are 
chosen by examination, and receive £20 per month to start 
with. Having seen the papers, Prof. Ayrton states that the 
examination does not unduly favour the college man at the 
expente of him who entered on practical work when quite 
young. | 

Engineering professors are not * occasionally permitted 
to do outside work, they аге practically compelled" by 
the college authorities to do so much that they become 
recognised in the world as the working authorities on their 
subjects. Representative Americans said : * We don't know а 
successful engineering professor who is поё . . . . successful 
in outside work."  Thecolleges give their professors leave of 
absence extending over days or months for the pursuit of 
their private practice, arguing that the students gain by the 
fresh experience the professor brings back. Mr. Kerr, 
formerly a professor at Cornell, and now president of 
Westinghouse, Church, Kerr & Co., has actually suggested 
that Chairs might be filled by two men, who should serve 
alternately two, three, or four years in the college and in 
the works, The fees thus earned by the professors exceed 
their salaries ; they are also permitted to do private work in 
the college laboratories, retaining 50 or even 90 per cent. of 
the fees payable. Sarcastically remembering that a British 
professor of surgery or music is not held to neglect his pupils 
because he operates or appears at concerte, Prof. Ayrton 
repeatedly suggested this objection to his American inter- 
locutors. The reply was: The man who spends all his time 
at the college slips behind. If a man is good enough to be 
a professor he can be trusted to be fair; if he is going to 
rob us, he is not good enough to be at the college at all.“ 

As regards teaching, Americans think that the greatest 
development in each branch is to be secured by drawing 
lines vertically between sections of the subject and not hori- 
zontally between students of different ages. Ante and post 
graduate students of the same subject should be together, so 
that the former may not think it their sole duty to acquire, 
and the latter to advance, knowledge. But one professor 
with his staff should teach, say, all the electric traction, 
another all the telegraphy and telephony, and a third the 
design, manufacture, and testing of heavy electric machinery. 
This organisation is also to be found in the large factories, 
where one man is expected to be tbe authority on direct 
current machinery only, another on single-phase alternating 
current machinery only, a third on polyphase machinery 
only, &c. In the works of the Westinghouse and the G.E. 


Companies departmente are set aside for experiment and 


research—the motto throughout being **Originate, don't 
copy." | AD 

Prof. Maclean, the other electrical commissioner, is greatly 
struck with the recent. institution of the present, educational 
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. system, the secondary and technical schools of the States only 
dating, as a rule, from the cloee of the Civil War. Hence 
the men who have already made their mark and hold com- 
manding positions, as well as many outstanding leaders of 
industry, did not have the advantages offered to the rising 
generation. The newness and undeveloped nature of the 
country, its isolation and freedom, the immigration of 
people of fine physique and intelligence—for as one of the 
other writers says, only men of enterprise leave their native 
countries—all Шеке things, rather than education, have made 
the United States what it is; but now education is stepping 


in to manage and control the existing conditions, without . 


whose aid the huge mechanism of State and industry must 
needs collapee. The educational system is still in its ex- 
perimental stage, subject to modification and revision (as 
many commissioners observe) ; but hitherto it hus proved 
itself more or less adequate to the enormous demands made 
upon it, and that is why it is evoking so much attention. 
Employers say that young men who have been trained in 
technical schools are broader minded, and have а wider 
mental grasp than youths who left school at 16 to learn their 
trade in a shop. In all kinds of work, the former receive 
at first no higher wages than the latter; but the pay rapidly 
increases to a figure beyond that given to the untrained 
class, because the technical training soon renders its recipient 
more efficient and valuable that the tradesman can ever 
become. Of the various methods by. which workmen (and 
ultimate foremen) can acquire a trade or technical educa- 
tion, Prof. Maclean favours most the plan of letting them 
stay three or four years in the shops before going to evening 
technical schools, or that of causing the apprentices to attend 
school while serving. But in this connection it is very 
desirable to remember, as Mr. Blair has properly shown, that 
to spend all day in the works and five evenings a week in the 
school for eight months in the year, may well be imposing 
too severe a strain on the best material of the country at a 
very critical age. Prof. Maclean devotes some space to matters 
we have already dealt with, e.g., the advantages of the 
American apprenticeship system, the “accrediting” of 
certain secondary schools by some colleges and universities, 
the granting of degrees according to the student’s record 
and his thesis instead of after a final,“ the administrative 
ability and consulting practices of the professors, the method 
of oral questioning and inter-discussion among the pupils 
and teachers. Prof. Maclean considers the training of a 
high order, bat no better (sometimes worse) than ours. 
American students, however, acquire much greater know- 
ledge of machine work than British lads, and so meet in 
the shops no apparatus with which they are not familiar. 


The technical colleges have departmental libraries supplied . 


with all the scientific and special journals—once a week each 
student has to give a summary of the more important 
articles published in those which have been assigned to him. 

Like Prof. Maclean, Prof. Ripper writes much in the same 
strain as Prof. Ayrton about special matters, while his general 
views are incorporated in the former part of our review. 
According to Dr. J. H. Camfield, 1 per cent. of the entire 
population of the United States has received a higher educa- 
tion, and this 1 per cent. holds over 40 per cent. of all the 
positions of confidence, trust, and profit, which it is in the 
power of the people to grant. In 1900, 89 institutions in 
America were teaching 9,679 studente engineering, and the 
pupils were all over 18. In the United Kingdom there were 
2,259 engineering students in the same year, the majority 
of whom began their studies at 15. Yet English and 
Scottish foremen, managers, and heads of departments, are 
to be found all over the States, holding their positions by 
merit. Most of them are the product of the British evening 
science class, which is much and unjustly disparaged in 
America, There is no organisation of evening work com- 
parable with that of the Science and Art Department ; the 
nearest approach is to be found in the Y.M.C.A., which is 
everywhere remarkably strong, but mainly directs its educa- 
tional efforts to elementary commercial subjects, Prof. 
Ripper gives us some useful conclusions; but, broadly 
speaking, they may be read in the General Report, and in 
what we have already written. 

Prof. Armstrong would almost seem to have drawn up 
his report when the wind was easterly ; he finds little to 
admire in America, except the way in which science is made 
to serve the State in the United States Department of 


Agriculture, All the faults of Great Britain recur in the 
States; too academic a system of teaching; neglect of writing 
and composition ; old-fashioned methods of teaching mathe- 
matics and geometry; ineffective control of, and political 
interference with, the schools; absence of femininity in the 
women ; over-teaching; too much routine work and too 
little research in the colleges. Other matters dealt with by 
Prof. Armstrong have gone before, but his final paragraph 
is worth reproduction, because, with due allowance for his 
pessimism, it resembles in many respects Prof. Ayrton’s last 
words, which we quote lower down. Dr. Armstrong says:— 
„It is quite clear that the right spirit is at work in the 
United States; but the lack of the critical faculty and of 
depth of purpose, combined with an excessive development 
of the utilitarian spirit, are serious drawbacks at present, 
and militate against progress in education. Until higher 
ideals prevail, and sober calculation takes the place of a 
somewhat emotional and superficial consideration of its 
problems, it will be difficult to introduce reforms. Here our 
difficulty is to break through academic, conservative tradi- 
tions, and to arouse an interest in education: -that in reality 
it is the most important of all subjects to be seriously con- 
sidered has never yet been made clear to us, either by 
preacher or by politician—the message awaits delivery, and 
we need more than anything else the man to make it heard.” 

Several of Mr. Mosely’s commissioners write of the system 
of giving instruction by correspondence, and speak of it 
with measured praise. The chief school is at Scranton, Pa., 
which has on its books the names of 135,000 persons, and 
has given information to over half a million in the 10 years 
since it was started. The institution has offices in 28 
different towns, and employs 3,200 assistante, including 
travellers of the commercial kind, a “ field force of 1,000, 
and 1,100 men in the office correcting paper& compoeing 
text-books, and. drawing diagrams. Profs. Maclean and 
Ripper admit that the magnitude of its operations shows 
that the system fulfils s distinct want; and if some of the 
books, &c., are superficial, it must be remembered that the 
students are ignorant, and are taking the only means open 
to them of gaining knowledge. We take a man engaged 
in a particular trade and teach him the theory of that trade, 
we confine ourselves to that," is what the Scranton officials 


вау. 
Prof. Reichel (Principal of University College of North 


Wales, Bangor), deals at some length with Canada, where 
he appears to find matters on the English rather than on 
the American plane. The schools, he says, are more tradi- 
tional in tone, less ‘‘co-operative,” more dominated by 
prizes, less dependent upon women teachers, less given to 
affording manual training, and prone to make the courses 
shorter than in the States. | 

Space will not permit us to deal with the many interest- 
ing matters contained in the reports of the non-technical 
commissioners beyond incorporating some of them, as we 
have attempted to do, in our general review. On the whole, 
perhaps, the general tenour cf the entire report is best 
summed up by Prof. Ayrton, whose words, though he writes 
for himself alone, would, we take it, be subscribed willingly 
by all the other men of science, if not by Mr. Mosely's in- 
vestigators en masse :—“ A comparison between students in 
the two countries shows that the American student is 
usually not as scholarly, nor as well read, as the English 
student of the same age; but һе has his knowledge in a 
better form to apply.“ The British system turns out а man 
full of knowledge and principles, while the American pro- 
duct is a business man with a scientific training. The 
characteristics of each nation have their advantages. То 
America we look for.that rapid, bold, and successful appli- 
cation of science to industry which has breught about the 
commercial invasion of the world, while to Europe we look 
for those scientific imaginings and creations which are appa- 
rently во unimportant to-day, but which to-morrow revolu- 
tionise old industries and give birth to new ones.” 


The report, we are asked to state, will be sold to the 
general public at the price of 1s., but copies will be supplied 
free to accredited members of educational authorities, county 
councillor&, local managers and teachers within the British 
Isles, who enclose the sum of 4d. for postage, on applica- 
tion to the Co-operative Printing Society, Ltd., Tudor 
Street, E.C. 
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ELECTRO-PEAT “COAL.” 


WHEN, some months ago, we attended at the works of 
Merere, Jobneon & Phillips to witness а demenetration of 
the electro-peat fuel process, we came to the conclusion that 
the process had not so much value as would justify an 
investor in risking more than twopence five-eighths in helping 
it on. Indeed, we hoped that the promoters would see 
their venture in such a light as would convinoe them that it 
would not be desirable to invite any public support. On that 
occasion our representative tried to elicit information from 
the gentleman who was there specially to afford it, and 
the manner of his reply was stated at the time (see 
ELECTRICAL REVIEw, November 13th. 1908). As a fact, 
there was no information afforded that was of any value 
in helping to arrive at ап estimate of the cost of the process. 
We are of opinion that the electrical action, for which ғо 
much is claimed, is non-existent, rave only as regards the heat 
generated, and that this_generated heat could be furnished 
in another way for perhaps a twentieth of what it costs 
by way of steam boiler, engine, dynamo and ОЕ 
effect. We were not alone in endeavourmg to indicate 
the fallacy of the idea underlying the claims made. 
The promoters, however, apparently value our opinion so 
little that they now submit to us the prospectus they have 
issued, with reprints from various financial and daily papers, 
the value of which will be duly appreciated by those who 
are familiar with the technical training possessed by the lay 
Press man. | 

A letter from a patent agent is also enclosed, which is of 
no value as regards the process, and 1s such a letter as could 
quite honourably be written by а patent agent on a specifi- 
cation for extracting cobwebs from shavings,'for probably he 
would find no prior claim, and this is what he tells us he 


has not found in re the electrical treatment of peat, for 


which let us be thankful. 

Then a chemist bas tested peat coal,“ and finds from 
16,341 to 18,095 B.Th.U. We will not say he is in 
error, but we donbt the accuracy of his calorimeter, which 


shows for pest 2.000 units in excess of the best coal, and. 


a calorific capacity nearly equal to that of petroleum crade 
oi. In this connection, however, there occurs а very 
significant figure. 

In the report of the engineer who submitted the sample 
to the chemist, these and other extraordinary calorific values 
would appear to have been based on the combustion of 
1 kilogram, or 2°204 lbs. of the peat fuel. 

Not a word is said in Mr. de Hafles’s report of the 
kilogram, and we have a right to infer that a quota- 
tion in B. Th. U. refers to a weight of 1 lb. Now, 
in Mr. Scoone’s report we find that the B.Th.U. are 
found to be from 18,095 to 17,460 on the basis of the 
combustion of 1 kilogram, which is a very erroneous, 
ambiguous and unscientific method of stating calorific 
values. The chemist asks us to believe some 18,000 B.Th.U. 
per lb. by his way of writing the report. The engineer 
who is fall of thermal units can turn round in the sequel 
and point to the very casual use of the word kilogram. 
Those who know of these values will read between the 
lines 6,000 or 8,000 B. Th. U. per lb. The lay brother 
will perbaps look up a pocket book and conclude that peat 
is better than best, Welsh. | 

We decline to express our opinion of these reports, both 
that of the chemist and that of the engineer, but having 

called attention to these curious statements, will waste no 
more space оп the equally valuable remaining paragraphs of 
the reporta. | 

The letter of Messrs. Johnson & Phillips ів a mere 
platitude, and contains one or two truthful statements, of 

no value whatever as a certificate to the merits of the 
principle, but it lends the firm's name to the undertaking. 
Mr. Fletcher Moulton's opinion is practically confined to 
the novelty of the claim, but a novel claim for a process of 
doubtful value is of no more value than the process. 
Mr. Moulton’s certificate has no bearing on the process. 

We particularly regret the isene of this prospectus, because 
it will probably do an incalculable amount of harm to 
Irelard generally and to the peat industry in particular. 

When we were at Charlton we noticed that the freshly- 
made peat briquets were more than sodden, Small, partly. 


' be gathered that the 


. dried briqueta were brought in a letter basket from some 


place out of sight. Three of these are before us as we 
write, marked respeotively 2°75, 8:875, and 5:5 (ounces). 
They now weigh 1:7; 2:17, and 3:25 оза, on the same 
&cale on which they were first weighed, having lost about 
88, 36, and 40 per cent. of the supposed dry weight, as 
handed over to us. They have lain for weeks since 
then, drying out in a book-case drawer. 

Peat, as found in Ireland, contains at least 80 per cent. water. 
The electrical treatment hardly dries out any of this, and all 
the electricity that could be generated by the burning of 
dried peat could not, we imagine, dry out an equal farther 
quantity of so-called dry peat. We have no belief in the, 
claims made for the peculiar effect of electricity. There is no 
scheme put forward to show how the peat is to be рагпегей 
from the bog, and without a thorough mechanical scheme 
for this no process can be worth sixpence. We would not 
touch the electrical process, even if the peat were dumped 
down free at a works on the Thames. | 

Thé parent company is to be floated for £130,000, of 
which £65,000 goes to the promoting syndicate. 

That peat may be'made into a good, dry, valuable fuel 
we believe to be quite possible, but the day when this will 


be done will be pushed further into the future by every such 


ill-considered scheme as that put forward by the Electro-Peat 
Coal Syndicate. Е | 

They cannot say they have not been warned. In the 
whole of the large four-page sheet of Press opinions, we find 
but one from a technical paper of any sort, and that very. 
guarded and non-committal. Where are the extracts from 
the remarks of the technical Press at the time of the 
Charlton testa? There is one little rift of humour in all 
this; the patent agent has searched back to 1620 to find 
electrical methods of peat manufacture ! !! 

Raw peat is admitted to contain 86°5 per cent. of water. 
To evaporate this by direct heating would require, say, 
1,100 x :865 = 950 Th. U. per lb. of raw peat. There 
would remain 18:5 per cent. of dry peat. At 10,000 
B. Th. U. per lb. this would provide 1,850 B. Th. U. Of 
each pound of dried peat only 400 units would remain 
over, so that two-thirds of the peat would be burned 
to produce one-third of dry briquets. The centrifugal 
drying would reduce'this waste, but there is no monopoly 
in the centrifugal drying of peat. Before investors risk a 
penny in this thing, let them obtain advice from other 
experta than those put forward by the promoters. If not, 
they will have themselves to blame if they lose their capital. 
Finally, le& us draw а veil over the projected very profitable 
promotion of numerous (200, to wit) subsidiary companies. 

л ——ЄүЄүөКө———————— 
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THE BRUSH-GUTMANN INTEGRATING 
WATTMETER. 


From the time, about 20 years ago, when electricity supply became 
an established business, and it was seen that a fixed charge per 
lamp for energy was not likely to attract customers who were used 
to gas accounts, the problem of designing a sound electricity meter 
hes engaged much attention. | | 

Early meters were naturally of the electrolytic pattern to suit 
the direct-current that was at first supplied ; later on appeared the 
direct-current motor type. When alternating supply became 
general, meters were produced to suit the new conditions. Among 
these the Gutmann integrating wattmeter is a noteworthy example 
by reason of the excellence of its electrical and mechanical 
design, and the care employed in the selection and treatment of its 
material. 

On the following page we give illustrations of the meter, with 
its aluminium cover in place and removed. From these it will 
instrument is compact, the overall 
dimensions being only 8j in. x 68 in. x 64 in., and the weight 
10% lbs It is designed also for switchboard use, and for this 
purpose meters with strong glass covers are supplied, to render the 
working parts largely observable. 

"The Brush Electrical Engineering Co., Ltd., are placing this 
meter on the British and Colonial market, and a short general 
description is therefore opportune. 

The armature consists of & thin aluminium disc, slotted in 
peculiar spiral lines to obtain the highest possible torque ; the disc 
is carried on a slender steel spindle. This spindle is turned and 
polished at the Jower end to a fine ball-shaped pivot, апа at its 
upper extremity carries & worm of special alloy which does not 
rust, The motion is transmitted through the worm to the record. 
ing train. The weight of the disc and spindle is very small, so that 
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the jeweltinlithe lower bearing is subjected to no appreciable 
pressure. | | 
The permanent magnet is an extremely important element, as а 
slight change in its strength will affect tbe accuracy of the meter. 
It is, therefore, an item upon which a great deal of time and money 
has been spent, and the methcds of preparation and treatment give 
results satisfactory in a very high degree. : 

The фо" is securely sealed, dunt and damp-proof, and is suitable 
for the following circuita:— 

(a) Secondary.—The standard single-phase two-wire meters are 
for 45 to 60, 100 to. 115, and 200 to 220 volts. Meters above 100 
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amperes capacity are furnished with series transformers, reducir g 
the maximum current in the series coils to 5 amperes; those above 
250 volts have also a pressure transformer. For three-wire circuits 
the standard two-wire meter is used. For meters below 50 amperes 
the connecting box is made so that the series coils of the meter аго 
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connected to each of the outers. To meters above 50 amperes а 
series transformer is attached, with two primary coils aud one 
sepondary. For balanced two and three-phase circuits dhe same 
type of meter as the single-phase two-wire standard is employed. 
(b) Primary.—Meters for primary circuits are similar in general 
design to the secondary meters, but the series coils and main 
terminals have extra high insulation, and а pressure transformer is 


provided. Meters above 50 amperes have also а series transformer. 
The standard voltages are 1,000, 2,000, 5,000, and 10,000. 

Ordinary variations of frequency do not alter the accuracy. 
Difference in wave form bas no bad effect, and loads of the lowegt 
power factors are recorded as correctly as nor-inducive loads. 
Creeping is absent on no load even where there is vibration. The 
starting load is very small and permanent overloads of 50 ver 
cent. or temporary overloads of 100 per cent. are permissible. The 
loss in the shunt coil varies from } to 3 watts, depending upon the 


‘voltage and frequency. The drop in pressure through the series 


coils is about 0:25 volt in small meters, and. less in those of greater 
capacity. The readings are direct in watt-hours, and true within a 
small percentage from starting load to 50 per cent. overload. 
Ordinary changes of temperature have no effect upon the accuracy. 
The capacities range from 24 to 1,000 amperes. The meter bas 
only one size of case whatever the capacity, and can be fixed by 
any ordinary wireman as no adjustment is required. It can aleo be 
tested on site if desired. . 

The Brush Oo. guarantee every meter for a period of two years, 
provided the seal is unbroken and the cover has not been opened. 


NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. | 


7,898. ‘Telephone transmitters.” W. FAIRWEATHER. (American Electric 


. Telephone Co., United States.) April 6th. (Complete.) 


1,898. "Improvements in and relating to the ventilation and drying of 
electric transformers and electrical apparatus." L. R. Lere. April 5th. — 


7,886. “Improvements in or connected with medico-clectrical apparatus.“ 
J. TROTTER. April 5th. 


7,869. An improved autoroatio power cut-out for electric railways.’ Н. F. 
PigPER. April Sth. (Comylete.) 


7, 987.“ 1% Improvements in and relating to electric meters." В. KRAUESK. 


April 6th. 

7,977. ‘Improvements in receiving devices for use in wireless telegrarhy.“ 
G.. MüLLER. (Date anplied for under Patenta Act, 1901, May 2nd, 1908, being 
date of application in Denmark.) Apri! 6th. (Complete) 


' 7.980. "Improvements in or connected with eleot'ic fuses or emt-onte."' | 
J. Н. Mercapier. (Date spriied for under Patents Aot, 1901, April "tn, 1903, 


being date of application in France.) April 6tb. (Complete.) 


7,985. ‘Improvements relating to attachments for electric incandescent 
lamps." H. D'OLIER, jun. April 6th. 

8,001. “Improvements relating to electric brushes and the like." 
T. Morris. April 7th. i 

8,024. “Improvements in electrical interruptors.” A. E. Burton and T. J. 
LxacH. April 7th. 

8,064. “Improvements іп or relating to the working of single lines of railway 
on the electric staff or other eleotrio systems." С. M. Jacoss. April Tth. 
. &071. "Improvements: in or relating to the trolley heads of electric tramoars 
and the like.“ 8. R. THowPsow. April 8th. | 

8,078. '"Improvemente in tubes or condgpita and like means of carrying elec- 
trio or other conductors." J. Е. Davin. April 8th. $t 

8,079. “ Ап improved shade carrier for electric or other lights." E. 
Рнплалрв. April 8th. | T. 
8.096. Improved means or device for catching and supporting overhead 
electric cables or wires when fractured." H. W. D. Іхонлм and T. M. Joss. 
April 8th. A | 

8,103. ‘Improvements in electric lifting and hauling. machinery." C. G. 
Masor, E. C. Stevens and P. Н. Stevens. April 8th. 

8,184.  '"Improvementa in sutomatio regulating apparatus, especially 
adapted for use in electricity generating stations.” F. R. Wrens. April 8th. В 

8,189. An improved bayonet collar for electric lamps and the like." L. 
Bartow. April 9th. : 

8,188. “Improvements in and relating to electrical insulation.” P. R. 
TAvLoR. April 9th. 

8,216. An improved electric furnace for converting pig-iron into steel.” 
G. Gix. April 9th. (Complete.) 

8,221. ‘Improvements relating to electric tramways and railways working 
on the overhead trolley system." A. E. McCracken. April 9th. 

8,927. ‘Improvements in alternating current motors.“ А. P. Zant. 
April 9th. | 

8,284. " Improvements in telegraphic signalling apparatus.“ А. G. BIOXAX. 
(J. Goffin, Belgium.) April 9th. (Complete) | 

8,285. “Improvements in systems of electrical distribution." J. 8. Prex. 
(Date applied for under Patents, Act, 1901, May Ist, 1908, being date of аруса» 
tion in United States.) April9th. (Complete.), 


Fan Motors.—The Rbodes Electrical Manufacturing Co., 
Ltd., have secured from Messrs. Heenan & Froude, Ltd, a contract 
for the supply of tbe first lot of motors for coupling up to their 
ventilating fans to be used in connection with the Underground 
Electric Railways Co. of London, Ltd, fer the ventilatirg of the 
Baker Street and Waterloo railway, We understand that the 
Rhodes Co. are exceedingly busy, orders and output since the 
beginning of the year baving been cver double that of the corree- 
ponding period of last year; they have laid down a quantity of addi- 
tional plant and tools in order to cope witb the increase ia business, 
and for the same reason have made considerable constructional 
alterations in their factory. The company are:now in a position to 
quote for any sizes of alternating current machines up to W. P., 
single or polypbase, — — "a "ua 2 
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THE GUERNSEY TELEPHONE SYSTEM. 


IN several journals the statement has recently been made 
that the average capital cost of tke States of Guernsey 
telephone system worked out, according to the latest yearly · 
statement, at £17 9s. 5d. per working line. In order 
to test this statement, we have examined the report and 
compared the accounts with the very complete statistics 
appended thereto. 

The accounts of the Guernsey States Telephone Depart- 
ment for the year ending December 31st, 1908, show a 
total capital investment of £24,467 98. 8d., made up as 
follows :— 


Land and buildings... £2,321 18 11 
Works 885 es 21,262 4 2 
Stores. is i coe . 6351 15 M 
Tools ... Ws" Шз баа. UTE 114 12 6 
Btationery "M 12 0 3 
Office furniture 104 17 11 
£94,467 9 8 


The total vuniber of instruments in use was 1,217, made 
up ав follows :— | | 
Sabecribers’ lines Pus - e» 1,044. 


Extension ... |...  .. .. .. 91 
Private lines. si oui sae ase ыз 19 
Public telephones ... PA те aes ses 40 
Bundry lines iW Us sa € = 16 
Service lines sig ae ih yas ius 6 
Free line i же uus 92 dus 1 

1,217 


In bringing out the МИРА capital cost аб £17 98, 5d.— 
a figure which, in some of the technical journals, ia said to be 
the cost per working line—the total number of instruments, 
1,217, is divided into the amount for works completed and 
in course of construction alone, viz., £21,262 48. 2d. The 
rest of the capital expenditure is left out of account, and the 
instrament is used as the unit of cost instead of the line. 
There seems to be no justification for leaving out of account, 
in calculating the average cost per subscriber, the amount of 
£2,821 188. 11d. for land and buildings, as, in the expense 
account, the only charge for rent is one of £56 14s. 11d., 
which covers rent, rates, gas, and insurance. As there are 
eight switchrooms, the amount of £56 14s. 11d. for 
rent, rates, gas, and insurance, cannot cover a proper 
charge for rent on the land and buildings which 
have cost £2,821 188. 11d. If no charge is made 
in the working expenses on this, the amount onght 
properly to go into the capital account. The other items of 
capital expenditure, such as stores, tools, &, should also 
properly be included in the total capital, as there must 
always be capital invested in such supplier. The total 
capital should, therefore, properly be taken at £24,467 9s. 8d. 
The actual working lines are 1,084, deducting extensions, 
private lines, and the service and sundry lines. A certain 
number of service and sundry lines must always exist in any 


system, and are а necessary part of the facilities for 


690 


€ 


THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,379, APRIL 29, 1904. 


managing the system. They should not be taken into 
account in averaging the capital cost of the revenue-earning 
part of the system. The extension stations, 91, may be 
taken at an average capital cost of £5 each, and the 
private lines аге liberally estimated at £10 per 
station. This gives £645 for the value of the ex- 
tension and private line stations. Deducting this from 
£24,467 98. 8d., we get £28,822 9s. 8d., which, divided by 
1,084, gives £22 average capital cost per working line. If 
the cost of the land and buildings is eliminated from the 
capital cost, the average capital cost per working line is 
£19 17s. Before the 1898 Select Committee on Tele- 
phones, Mr. A. R. Bennett said, in reply to a question as to 
exactly what had been done in Guernsey and what was the 
сові per subscriber, Ав it is not yet quite completed I 
cannot tell you what the capital charge is, but the estimated 


capital cost was between E13 and £14 per subscriber, and. 


we have every reason to believe that the cost will be kept 
within those limits.“ 

The Guernsey States Telephone Department puts by а 
depreciation and sinking fund of 5 per cent. on the con- 
struction account. The plant is very largely overhead, there 
being 827 miles of overhead metallic circuit to 318 miles 
of underground metallic circuit, and the poles and roof 
fixtures in the centre of the town are much overloaded. 
The method of working is the ring-through system, во that 
the central office and subscribers’ equipment are of an 
antiquated description. Under these circumstances a larger 
depreciation fund should be established, as a good deal of the 
plant will probably have to be reconstructed before very 
long. 'The net profit of £201. 12s. 6d. would be turned 
into a loss of over £300, if the depreciation fund were 74 per 
cent. instead of 5 per cent. 

The noticeable feature of the Guernsey system is that the 
service is hardly used at all. The total daily traffic is only 
2,113 calls per day, giving an average traffic of 1°9 calls per 
subscriber daily. No doubt the Guernsey system serves the 
purpose of the Guernsey population, as the life is quiet 
and a relatively inferior service is probably able to cope with 
the very small traffic. The general management of the 
system is conducted by a Council of gentlemen of good 
. standing, who give their time and labour gratuitously, and 
as wages and the cost of living are very low in Guernsey, 
there is по :eason why such a simple service should not be 
operated very economically. No fair comparison, however, 
can be made between the Guernsey telephone conditions and 
those of а British city, ав almost all the factors in the two 
cases are entirely different. 


In his Faraday lecture, delivered before 
the Chemical Society on April 19th, Prof. 
Ostwald, of Leipzig, pointed out that, though Mayer 
und Joule at a later date gave the firet quantitative 
demonstration of the law of tbe conservation of energy, 
the whole of Faraday's writings were permeated with 
the idea that when energy disappeared in one form it 
must reappear in another form. "The splendid work done 
by Prof. Ostwald in the application of the theory of 
energy to chemical reactions, imparts a special interest to 
lis views on the recent discovery of the disintegration of the 
atoms of radioactive elements. In regard to the nature of 
the elements, he said that their differences were connected 
with their specific: energy-content, He represented the 


Ostwald's Faraday. 


elements by а cavern full of hanging stalactites. The end 
of each stalactite representing an element, it was not possible 
to pass from one to another except by going over the 
separating each from its neighbour. and this conld only be 
done by accumulating an appropriate amount of energy in 
the element to be changed. The transmutation of radium 
into helium might conceivably be explained by supposing 
that in the corner of tbe cavern, where tbe elements of the 
highest combining weights were assembled, the stalaotites 
were verv ehort—in fact, not really stalactites, bat rather 
regions of different slope in the sloping ceiling. A drop of 
water might be taken ав furnishing a picture of the stability 
of the elements. Hanging at the end of а true stalactite it 
would reqnire work to be done before it would rise over the 
pass and flow down another stalactite ; but in this corner it 
would flow of ita own accord and only delay on the nearly 
horizontal portions of the ceiling. Euormous amounts of 
energy being required for the transmutation of one element 
into another, enormous amounts would also be liberated if 
an unstable one changed into a stable one; and the fact 
that radium changes into helinm, an element with an 
exceptionally long stalactite, leads one to expect the develop- 
ment of the large amount of energy which has been 
found to be liberated. 


A RECENT paper read before the Institute 
of Marine Engineers, on the application of 
electric power on cargo steamers, is well worthy of a mach 
wider consideration than it appears to have received. Modern 
shipbuilding demonstrates the fact that greater attention is 
now being paid to the development of the vessel in its true 
capacity—4.e., as a floating temporary receptacle for mer- 
chandise, suitably equipped for the rapid handling of the 
goods contained therein. | 

With the art of shipbuilding we are not concerned, bat 
in the matter of handling the cargo, and operating the major 
portion of the auxiliary machinery found below deck, it 
appears to us that the electrical engineer is vitally concerned. 

Cargo steamers are subjected to very rough usage and to 
very severe strains; the structural distortion due to bad 
weather and other causes necessitates exceptional construction. 
It is, therefore, not surprising that, under these circum- 
stances, shipowners in years gone by should have fought shy 
of electrical apparatus en masse, when they could only turn 
to land practice for guidance. We think that the time has 
now arrived, however, for giving the electrical engineer a 
chance to demonstrate his abilities, Surely the past 10 


Electrical Power 
on Board Bhip. 


years’ experience in power applications in mines, quarries, 


mills, tramways, railways, &c., is sufficient to convince any 


ordinary individual asto the abnormal treatment and un- 


skilled usage which motors have successfally withstood. 

The tendency of the present day, as mentioned by the 
author of the paper, is to multiply cargo-handling 
appliances ad libitum. He referred to a ship of 11,000. 
tons D.W. capacity, provided with five hatches and 10 
winches, and we cun най a vessel of 10,800 tons cargo- 
carry ing capacity, provided with 12 hatches and 24 winchee, 
which was designed to discharge its full cargo within a 
period of 30 hours. This is probably an exceptional case, 
but it well illustrates tbe trend of modern shipbuilding. 

Now, although s'eam winches and auxiliaries, with all 
their drawbacks of dcck. pipe condensation and possible 
freezing, exhaust steam nuisances, &c., háve served their 
purpose in the smaller ships of pust years, it becomes a matter 
for serious consideration, whether in the case of a modern 
cargo carrier with as шапу аз two dozen winches, eating 
swam at anything from 150 to 200 lbs. per M. P.-hour, the 
highly efficient eiectric motor and transmission shall not 
displace its extravagantly wasteful rivals. | 

In the engine room auxiliary plant also, with its numerous 
little high-speed engines, the electrical engineer can show 
an improvement iu present efficiency, and with all this, if 
the experiences of the builders of the White Star liner 
Baltic, who estimated a saving of 10 per cent. in the 
machinery spaces through the adoption of electrical equip- 
ment, are repeated, the ship owner obtains а decided gain in 
the carrying capacity of his vessel, an argument which will, 
perhaps, appeal to him more fgreibly than any other. 
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THE PRESENT POSSIBILITIES OF THE GAS 
PRODUCER AND GAS ENGINE FOR 
CENTRAL STATION PURPOSES. 


id 1 


IT may be taken ав а generally accepted principle that the, 
main consideration in regard to any process of generating 
electrical energy is the question of cost. Electric generators 
and accessories have reached an almost irreducible minimum 
in this respect, во that the search is now for а reduction in 
the cost of the prime mover. — | 
. The present available sources of power and heat may be 
tabulated as follows :— 

1. Water-power, due to head and quantity. 
2. Natural gas combustion with air. 

3. Carbon and hydro-carbons on combustion with air. 

For the purposes of this article we will leave out of con- 

sideration the first two sources of power and heat, because 
in this country the power available from water is very 
limited, and the same may be said of natural gas. 
. The source of heat under the third head may be further 
sub-divided thus:—(1) Bituminous coal; (2) anthracite; 
(3) coke; (4) oil. | : 


The most abundant and cheapest source of power avail- - 


able in this country is bituminous coal, and it is most 
largely distributed. Anthracite is not so abundant, and the 
cost of carriage to places distant from its source very 
seriously affects its possibilities of economical application. 
Coke, consisting as it does of bituminons coal after it has 
undergone a more or less costly operation which has removed 
a certain portion of its heat value, must, of course, rank as a 
more expensive source of heat than the original coal. | 
In regard to oil fuel, though the oil engine has reached а 
high point of efficiency, the supply of this class of fuel is 
not sufficiently large in this country to allow of ita com- 
peting in the matter of cost with either anthraciie or coke, 
not to speak of common coal. 
From eoonomical considerations, then, we must turn to 
bituminous coal as the cheapest original source of heat 
and power, and the next question must be how to most 


d convert its stored-up heat into electrical energy. . 
| Th 


e better qualities of bituminous coal have, up to the 
present, been the chief source of heat for the production of 
electrical energy through the agency of the steam boiler and 
engine, giving under different conditions efficiencies generally 
not higher than about 8 to 10 per cent. „ 

Gas producers and gas engines are capable of giving a 
much higher efficiency, amounting under ordinary working 
conditions to from 13 to 20 per cent.; but this brings in 
the further consideration of the cost of the fuel used in the 
gas producer, compared with that used in larger quantity 
under steam boilers in the locality under consideration. 

The most important points in regard to gas producers are: 
(1) The fuel should be low in cost; (2) The quality of the 
gas must be constant; (3) Tarry matter must be perfectly 
removed from the gas, either in the producer itself or in 
associated apparatus. 

The gas engine has frequently had to bear blame for negli- 
gence in the cleansing of the gas from tar, &c. Given clean 
gas of regular quality, even of low thermal value, there should 
be по trouble from premature ignition, or firing in the exhaust, 
two very serious sources of nuisance. 

The application of gas-of low thermal value had done more 
to increase the gas engine unit than has the advance in gas 
producer practice; the successful application of blast furnace 
waste gas to driving gas engines of large power units has 
shown that the poorest class of air gas does not require en- 
riching, and that the presence of a high proportion of 
hydrogen in the gas is а disadvantage rather than other- 
wise. | | | 

Our contemporary, the Electrical World and Engineer, of 
New York, gives an abstract of а paper read by Mr. Ralph 

D. Mershon, before the New York Electrical Society, on The 
Gas Engine for Central Station Service," whic 
many points of interest, Mr. Mershon has visited most of 
the large gas engine installations in America and other 
countries, and, therefore, his remarks are the more valuable. 
Dealing with the question of governing, he points out the 
defects of the hit-or-miss method when cyclic irregularity is to 
be reduced to that necessary for running electrical generators ; 


contains - 


. tar as to only 
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this point is generally recognised by gas engine makers, and 
the method of governing by reducing the charge, is almost 
universally adopted, as much more regular running can 
be effected without excessive fly-wheel weight. | 

Mr. Mershon describes a typical gas producer, shown in fig. 1, 
which we reproduce from the Elecirical World and Engineer ;. 
the illustration requires little explanation, but we may point 
out that it is for use with anthracite or coke. The 
producers for using bituminous coal require a somewhat 
different method of construction, the main endeavour being 
to cause the volatile gases to traverse the highly heated zone 
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Fia. 1 —Gas GENERATOR. 


of the producer, во as to render the gases permanent, but 
most of them depend for their success on a complete wash- 
ing out of all tar producta after the gas leaves the producer, 
though some producers &o far accomplish the fixing of the 
require a minimum of scrubbing apparatus. 
Mr. Mershon stated that the cost of the gas engine is con- 
siderably in excess of that of the steam engine, and as com- 
pared with the steam turbine the discrepancy is even 


eater. 

Ar. J. R. Bibbins* says in this connection :— In cost 
the gas engine equipment is quite comparable with that of 
a steam plant. The engine itself costs more than a steam 
engine of corresponding size, on account, of the increase in 
metal required by the higher pressures dealt with. With the 
cost of condensing machinery charged to the steam engine, 
however, this'disparity is much reduced. In the case of a 
producer gas plant installed to supply gas engines, the cost of 
the respective equipments, each of 1,000 H.P., is at parity." 
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Mr. Mershon refers to the overload} capacity of steam 
engines and turbines, compared with that of the gas engine, 
but gas engines should not be run up to their maximum, 
because an increase of load would result in а slowing down 
and stoppage ; while with gas of low thermal value, there is 
a considerable range in the mean pressure which can be 
regulated by the governor, owing to the gas being able to 
give a good mean pressure without involving a high maxi- 
mum pressure, = 

Fig. 2, which we also reproduca, shows comparative curves of 
cost of energy for steam engines, steam turbines, and gasengines, 
prepared by Mr. Mershon, after making all necessary allowances 
Tl ы VD OPI RE ĩ е” 


* u Gas Power for Central Stations,” American Institute of Elec- 


trical Engineers, New York, Deoember, 1903. 
D 


692 


THE ELECTRICAL REVIEW. 


[VoL 54. - No. 1,979, APRIL 29, 1904. 


for first cost of the plants compared, cost of maintenance, 
attendance, coal, &c., assuming in each case that energy is 
to be supplied to a load having a load factor of 0°5, that 
the peak load is 1,500 Kw., and that a steam pressure of 
150 Ibs. is to be used, superheated to 150° F. Under these 
conditions the following figures for performance are obtained, 
being such as will be guaranteed by the makers: Steam 
engine, 12 Ibs. per B.H.P.-hour ; steam turbine, 18 lbs. per 
XW.-hour; gas engine, 10,000 B. Th. U. per B. H. p. 

It is to be understood that the curves include everything 
properly chargeable against the cost of power, including 
interest, depreciation and renewals on the whole installation 
and supplies, labour and fuel. The line A shows the cost 
for а steam engine plant, В for а steam turbine plant, and 
О for a gas engine plant. 

The point at which the line с crosses the other two lines 
shows the 
a parity with the steam engine plant, and the steam 
turbine, respectively, the steam engine using coal costing 
48. 81d. per ton of 2,000 lbs., and the steam turbine set 

coal at 128. 6d. per ton. | 
Mr. Mershon goes on to say that the curves show the 
relative performance of the plants under the assumed con- 
ditions pretty fairly, no matter what modifications might 
be made in the estimates, and that, for a load factor over 5, 
the gas engine would make в much better showing. 

Where the value of the fuel approaches zero, as for plants 
installed at coal mines for the generation of power, a steam 
turbine, and not а gas engine, should be used, unless for 
such a large installation as would merit the recovery of bye- 
products. 

Ihe indications are all in the direction of employing fuel 


in a gaseous form directly in the cylinders of internal com- 


bustion engines, and the successful advance in the gas 
producer for converting common qualities of coal slack 
into gas, free from tarry matter, will be the most important 
factor in the application of gas engines to central station 
service. 


DS M — 
» WRONGFUL DISMISSAL. 
[BY OUR LEGAL CONTRIBUTOR. }' 


CERTAIN questions which were recently addressed to 
us for consideration in our Legal Query” column, seem to 
show that difficulties sometimes arise in connection with the 
commencement and termination of contracta of employment 
of central station engineers. Many companies and corpora- 
tions who supply electric light have stereotyped forms of 
contract which they require their employés to sign; but 
cases sometimes occur in which unlooked for circumstances 
arise which render the termination of the contract a matter 
of difficulty. Again, the central station engineer may wish 
to know his exact legal position if he desire to terminate his 
; ү! contract and accept a better post elsewhere, and his 

egal position is not always clear even when the matter is 
put into writing. There is one other circumstance which 
renders it desirable for the engineer to have his position as 
clearly defined as possible. He has constantly to deal with 
a municipal corporation or a local authority who, under the 
plea of protecting the ratepayers, claim to take their stand 
upon legal rights, and show very little of the milk of human 
kindness in dealing with their employés. In these dircum- 
stances it may be convenient to consider some of the legal 
requirements of the commencement and termination of a 
contract, 

The first question of importance which may arise, is 
whether the contract is to be reduced into writing or not ? 
Every prudent man will have his contract of service put into 
writing; but in some cases a station engineer is tempted to rely 
upon the honour and integrity of those who employ him. He 
should know, however, that there are certain contracta of 
employment which cannot be enforced unless the terms are 
reduced into writing. 

Thus it is provided by the Statnte of Frauds that no 


cost of fuel ut which the gas engine plant is on - 


action shall be brought upon any agreement that is not to 
be performed within the space of one year from the making 
thereof, unless the agreement upon which such action shall 
be brought, or some memorandum or note thereof shall be 
in writing and signed by the party to be charged there- 
with or some other person thereunto by him lawfully 
authorised. . 

The following agreements have been held to come within 
this provision :—An agreement for service to last more than 
а year defeasible by three months' notice on either side ; 
ап agreement for life, subject to ite being determined by 
death, or retirement, or misconduct; and an agreement not 
to set up a certain trade during the joint lives of the parties 
to it; but it may be doubted how far the last two instances 
are sound in view of the decisions previously referred to. 

Notice.—The next question to consider is the length of 
notice which must be given in order to terminate a contract 
of service. When the hiring is a yearly hiring, it cannot in 
general be put an end to by either party before the end of 
the year. If, therefore, on the one hand, a master wrong- 
fully dismiss his servant during the year, the servant may 
Maintain an action against him for such wrongfal dismissal, 
and a jury would in some cases be justified in assessing his 
damages at the amount of wages which he would have 
earned had he been allowed to serve at the end of the year. 

In the case of Down v. Pinto, 9 Ex. 327, where the 
defendant having established smelting works at Carthagena, 
in Spain, offered to employ the plaintiff as foreman, by letter, 
containing the following passages: I should require you to 
enter into an engagement to remain with me for at least //;ree 
years al my option, salary £250 per annum." It was held 


that this did not enable the defendant to put an end to the 


service at his will, but that it was a yearly hiring with an 
option for the defendant to require the plaintiff's services for 
three years, or to put an end to it at the expiration of the 
first, second, or third year. | ie 

The foregoing rule, however, is subject to ап exception in 
some cases of service of the Crown, and in cases in which the 
agreement of hiring is subject to some stipulation, either 
express or implied by custom, evidence of which is in all 
cases admissible, if not inconsistent, with the contract 
enabling either party to determine the contract by notice. 
In such cases if the contract is determined by а notice, in 
accordance with the custom, the servant is entitled to recover 
wages for the fractional portion of the year during which he 
has served. · | | 

It is elear, notwithstanding & notion to the contrary, 
which, not uncommon, that a yearly servant wrongfully 

uitting his master's service forfeits all claim to wages for 

at part of the current year during which he has served, 
and cannot, after having wilfully violated the contract 
according to which he was hired, claim the sum to which 
his wages would have amounted had he kept his contract, 
merely deducting therefrom one month's w 

This, at first sight, may appear rather harsh to some; 
but it is believed to be not only the law, but far more con- 
sistent with common sense than to allow a man, at one and 
the вате moment, to break a contract and claim a benefit 
under it, especially when, upon merely giving notice to his 
master, and paying (or agreeing to allow his master to 
deduct the amount due to him) а month's wages, he could 
leave at any time ; and the praotical effeot of adhering to 
the strict letter of the law is merely to compel the servant to 
give his master notice when he wants to leave, which can be 
but little trouble to him, and will in most cases save the 
master & great deal of unnecessary inconvenience and trouble, 
and sometimes loss. | 

It is difficult to lay down any broad rule as to the causes 
which will justify sammary dismissal without notice, or 
wages in lieu of notice. In the case of Callo v. Brouncker 
(4 C. & P. 518) it was asserted that to justify a master in 
dismissing в yearly servant before tbe expiration of the year, 
there must be on the part of the servant either moral mis- 
conduct, or, otherwise, wilful disobedience or habitual 
neglect. Numerous instances might be quoted ; but in the 
majority of cases the point is raised as a simple issue of fact 
for a jury to take an illustration. In Smith v. Thompson 
(8 С.В. 44), а man was engaged as a clerk under а contract 
of hiring for two years, to conduct the business of a shipping 
agent at Southampton. In the course of such employment 
it was the duty of the clerk to pay freight, dock dues, &., 
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to meet which the employer from time to time for- 
warded the necessary funds. The clerk wrote to his 
employer for £140, enclosing an account of the pur- 
pose for which it was required, one of them being 
the payment of £30 for salary due to himself. Ten 
days afterwards the employer forwarded a cheque for 
£100, with a letter, directing him to apply the money for 
business purposes. The clerk having appropriated £30 of 
the money in satisfaction of his salary, he was discharged. 


In an action for wrongful dismissal, the employer justified - 


his conduct, saying that the plaintiff had wrongfully and 
improperly misappropriated the money remitted. The jndge 
left it to the jury to say whether the plaintiff had been 
guilty of any wrongfuiand improper misappropriation of the 
moneys entrusted to him by the de‘cndant, or of any wrong- 
ful or improper disobedience of orders. This was held to 
be a proper direction, but the report does not say whether 
the plaintiff was successful or no. 

_ There are no cases in the books in which the conduct of a 
station engineer: has been called in question, but it is pre- 
sumed that any negligence on his part which might lead to 
the cessation of the supply would afford good ground for 
dismissal. Under this head, absence without leave would 
probably justify discharge without salary, or salary in lieu of 
notice. | 


THE CONTINUOUS-CURRENT 
SYSTEM AND THE SINGLE-PHASE 
SYSTEM FOR TRACTION. 


By H. M. HOBART. 


HUNDREDS of thousands of continuous-current railway motors 
are now in use, and are giving excellent satisfaction, The field 
of operation for electric traction has been rapidly extended, 
and it has encroached heavily upon the suburban and inter- 
urban traffic heretofore handled exclusively by the main 
steam lines. 

The replacement of steam by electric traction on main 
lines is still of doubtful economic practicability, although 
much attention has been given to the subject. 

The economic impracticability of operating main lines 
electrically has related chiefly to the difficulty of obtaining 
any approximation to a uniform load, for, providing the 
traditional limit of 650 volts st the train is accepted, the 
snb-stations cannot be many miles apart, and at the cus- 
tomary spacing and speed of through trains, a sub-station 
will be alternately ranning idle for long intervals and loaded 
for short intervals. Several times more capacity of sub- 
station apparatus will, therefore, be necessary than would 
be the case could the same amount of work be done at a 
uniform rate. Moreover, the average efficiency is exces- 
sively low owing to the large constant losses in such a large 
installation of lightly-loaded machinery. At first sight, the 
natural solution would appear to be to operate by single cars 
instead of trains. While this would greatly improve the 
load factor, it would increase by from 100 per cent. to 200 
per cent. the work required to be done per ton hauled a 
given distance at a given speed. This would at any rate 
be the case at speeds above 50 miles per hour. Further- 
more, there would inevitably be greater danger and expense 
in operating at a schedule speed of 60 miles per hour, six 
carriages at five-minute intervals, as against ope train per 
half hour. Were it not for the enormously increased fric- 
tion incurred by single-car operation, this would, however, 
be the plan which would be followed; and it may, to 
some extent, indicate the lines on which main roads will 
ultimately be operated. 

An in permissible voltage would permit of fewer, 
larger, more uniformly loaded and more economical sub- 
Btations situated at greater distances apart. | 

The possibilities in this direction, as assoeiated with the use 
of oontinuous-current motors, have been but little con- 
sidered. The hopelessness of the case from the standpoint 
of any such low voltage as 650 bas generally led to the ex- 


* "High Speed Electric Railway Problems,” Arms i 
American Institute Electrical Engineers, June 30th, 1903. 


. 


pectation that some solution by alternating current motors 
would ultimately be found. A good deal of tentative work 
with three-phase motors has been carried ont during the 
last few years, but the difficulties associated with two insu- 
lated conductors, lack of speed flexibility, and a number of 
other disadvantages more or less consequent upon the latter, 
have sufficed to dampen the enthusiasm of many engineers 
who were originally very sanguine along these lines. 

The application of the commutator to the polyphase 
motor afforded considerable promise of giving it greater 
speed flexibility. Hardly, however, was this appreciated, 
before the single-phase commutator motor was brought to a 
commercial stage of development. This naturally concen- 
trated attention apon the problem of the single-phase operation 
of main line railways, for the single-phase commutator motor 
not only affords speed flexibility, but also avoids the necessity 
for two insulated conductors. 

It is reasonable to base upon these developments renewed 
hopes of solving the problem of the electrical operation of 
main lines. Is it, however, reasonable or just to the con- 
tinuous-current motor to disregard its undeveloped pos- 
sibilities, especially in the matter of operation at higher 
voltage ? Aside from the question of main line traction, 
there is a large field for interurban electric traction and for 
extensive urban and suburban systems. Doubling or 
trebling the voltage at the train would at once immensely 
extend the range of economic working. There are the 
further possibilities associated with two commutators, or 
even two motors in series, and treated as a single unit. 

' geries-parallel control is well within the range of the prac- 
ticable at such voltages ; indeed, the controller problem is, 
in some respecte, simplified by the reduction of the current 
through increased voltage. But in high speed suburban 
and interurban work with infrequent stops, rbeoetatic control 

= need detract but slightly from the efficiency,“ and as it is 
for just such work that the higher voltages are desirable, the 
argument would, from the continuous-current motor's stand- 
point, be but slightly impaired by the assumption of rheo- 
static control. 

It appears the more desirable to speak on bebalf of the 
continuous-current motor in this connection, since, contrary 
to expectations, it is not so much for main line work, but 
more especially for urban, suburban, and interurban work, 
that the single-phase motor is at present being strongly 
advocated. 

Thus Mr. P. M. Lincoln f states :—** Interurban electric 
traction work is, in my opinion, the peculiar field for the 
alternating current system." Also, When stops are few 
and consequently runs аге long . . . the advantage 
of the alternating current system is not so greatly marked. 
With short runs on the other hand, and consequently fre- 
quent starts Я the alternating current system 
can have the greater advantage." | 

Mr. B. G. Lamme states :—“ It thus appears that, while 
suburban work was once thought to be the most important 
field for the single-phase railway, it has now become evident 
that city work, where traffic is very oon in of 
the system, will prove to be one of the best fields for this 
system.” f f 

Armstrong and others see the greater possibilities in main 
line work, and this would seem to be thè sounder position. 

, Inasmuch as superior merits for the crowded traffic con- 
ditions of large cities have been claimed for the single-phase 
commutator motor, it is of interest to compare the respective 
features of the continuons-current and the single-phase 
motor, since for crowded city work the former is at present 
exclusively employed. "D | 

For а given voltage the single-phase motor has the larger 
commutator, in order to take care of additional parasitic 


* With correctly designed modern motors, the necessary speed 
variation at constant load may be obtained by a rheostat in parallel 
with the field, and hence efficiently. 

t Electrical World and Engineer, December 12th, 1903. 

1 In the same article (Electrical World and Engineer), December 
26th, 1903, Mr. Lamme also states:—' О? course, it is recognised 
that for heavy railroad service, where all kinds of speeds should be 
obtained economically, the single-phase railway system will un- 
doubtedly show to great advantage compared with any known con- 
tinuous-current system. But, as considerable time will be required 
to equip any railroad service, it is probable that the single-phase 
railway system will be well tried out before there is а good oppor- 
tunity to give it а thorough tria] for heavy work." 
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losses. The satisfactoriness of the design of the single- 
phase commutator motor is so dependent upon low voltage, 
that considerably less than 500 volts is advocated for some 
types, and is probably desirable for all. This leads to a further 
increase in size of commutator, and in the magnitude of the 
commutator losses. The more recent types of single-phase 
motors have an extra set of short-circuited brushes, thus 
two sets of brushes per pole, as against one set per pole for 
the continuous-current motor. The commutation will not 
be better than for the continuons-current motor. | 

The field spools of the alternating current motor have 
much the higher voltage per turn, and a breakdown in the 
insulation between one turn will occasion heavy induced 
currents in the short-circuited turn, promptly leading to the 


Broken Line - ЕН of 125 М.Р. cent. current 500 volt Meter 
ea Central! London Railway. - 

Full Lines - ЕЙ. Curves of Winter-Eichberg 128 М.Р. Single- 
Phase Motor. 


The curves in this figure have been derived (rom the curves. 


Tilh Brake Hores-Pewer O. 


Fic. 1. 


disablement of the motor for the time being. Such a break- 
down does not result from the short-circuiting of a single 
field turn in a continuons-current motor. 

The internal losses inherent to the single-phase motor are, 
according to rated capacity, periodicity, speed and voltage, 
at least from 15 per cent, to 35 per cent. greater than for 
the equivalent continuous-current designs.t Szasz (Heil- 
schrift für Elecktrotechnik for November 22nd, 1903, pp. 
651—653), estimated that the losses in the single-phase 
commutator motor are much in excess of these figures, The 
motor must consequently be larger and heavier or run 
warmer for а given performance. The efficiency is con- 


sequently also considerably less, It has been pointed out by. 


Szasz in the article above referred to, that in the compen- 
sated type of single-phase motor the efficiency falls off badly 
above and below certain very limited conditions of load for 
given ratios of transformation. This is also evident from 
figs. 1 and 2 of this article. Hence a good deal of intelli- 
gence would require to be exercised by the driver in 
operating on the most efficient controller notches for all 
conditions. Szasz points out that the efficiency curve of 
the continuous current series motor is far better sustained 
throughout a wide range of conditions. | 

The inferiority of the single-phase commutator motor as 


* These, and practically all the disadvantages of the single-phase 
motors, have been admitted by its advocates with commendable 
frankness. | | 

f Lamme states the efficiency of the single-phase motors to be 
from 1 per cent. to 5 per cent. less than that of the continuous 
current motor (Electrical World and Engineer, December 26th, 
1903, рр. 1043—1046). In this article Lamme gives the following 
useful summary of the component losses in the single-phase com: 
mutator motor: 

1. Iron loss due to reversals of magnetism in armature and field 
at the frequency of the supply circuit. | 

2. Armature iron loss due to variations in- magnetism, dependent 
upon rotation of the armature. 

3. Iron loss in the surface of the field and armature due to the 


Lunching of magnetic lines from the teeth of either element. 
4. Losses in field windings. 


5. Loss in armature windings. 

6. Brush losses. 

7. Friction and windage. 

And on comparing each in turn, he shows that of these seven 
, component losses, only опе, the fourth, is as low as in the continuous 
current motor, | : E И 


40 о à 90 » RO мо мо шо 


apparatus is required on the car. 


regards efficiency may be seen from figs. 1 and 2, relati 

respectively to the Winter-Eichberg* motor and the Finzi 
motor. The curves in fig. 1 are taken from Mr. Eborall’s 
recent paper entitled “ Electric Traction with Alternating 
Currents.” The full line curves relate to the efficiency of 
the single-phase, and the dotted curve to the efficiency of an 
equivalent continuous current motor. In fig. 2 the full line 
curve represents the efficiency of the Finzi motor tested at. 
Milan, and the dotted curve represents the efficiency of an 
equivalent continnons current motor. The data for Dr. 
Finzi’s motor are derived from diagrams 1 and 2 of the 
ELEOTRICAL Review of November 13th, 1903, Vol. 53, 
p. 769. The continuous current motor used in this com- 
parison is a standard 27-H. . motor for which efficiency and 


Groken Line - Efl. of 87 N.P. geared cont. current 500 volt 
Motor (Bee “Elec. Gens.,” figs. 260 and 282, 
p. 260, š " : 


Full Lines - Efficiency Curves ef Finzl's Mian Motor at 
80, ЮО. 120, 140 and 160 Volts ‘See “ Electrical 
Review" for November 13, 1903, Vol. 53, p. 761, 


© 2 4 6 S8 10 12 14 16 18 20 22 34 26 28 30 32 34 36 
Brake Herse-Power (Britieh) Output. 


Fic. 2. 
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output curves are given in figs. 280 and 282 on page 251 of 
* Electric Generators.” | 

The power factor of the single-phase commutator motor 
falla considerably short of unity for all except а very narrow 
range of loads. In the case worked out by Mr. Lincoln the 
average power factor at the generators is 0°85. The power 
factor during acceleration is exceedingly low. 

For the single-phase system considerable auxiliary 
This consists chiefly of 
step-down transformer -and voltage regulator. Such 
apparatus is heavy and expensive and introduces further 
losses. The motors themselves are admittedly (Lincoln)t 
heavier and more expensive. 7 

In the case worked out by Lincoln, f a car equipped with 
the single-phase system weighed 41:3 tons complete, as 
against 35 tons for the continuous current equipment. The 
total weight of electrical apparatus carried is thus in the 
single-phase system, well on towards double the weight in 
the continuous current system. This is confirmed by 
Lincoln's figures which show over 60 per cent. greater cost 
per (electrical) car equipment. Sixty per cent. cog. 
in such apparatus is associated with a considerably higher 
percentege increase in weight. 

. The preparation of a rigid quantitative comparison is, in 
such а case as this, beset with difficulties, but it should be 
evident from the data set forth, that pending considerable 
further development, the continuous-current motor has, as 
yet, no rival in city and suburban work. 

For inter- urban work it is believed that the 600-volt 
continuous-current motor can generally hold its own; never- 
theless, there appears insufficient reason why advantage 
should not be taken of the higher economies incident to 
employing higher voltage at the motor. А 

Thus in Lincoln’s comparison of а 60-mile inter-urban 
line, 600 volts is taken for the continuous-current system, 


* The motor to which the tests refer was d by Messrs. 
Winter & Eichberg. As is well known this type of motor, which 
has been developed by Latour in France and by Winter & Eichberg 
in Germany during the last few years, has brought the single-phase 
motor nearer to a distinctly commercial stage of practicability for 
traction and other pur 

t “Interurban Electric Traction Bystems—Alternating v. Direct 
Current,” Electrical World and Engineer, December 19th, 1903, 
p. 951 | 
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and a cost for the 5 network amounting to 30 per 
cent. of the total cost of the electrical system is deduced. 


In fact, 16 is only by comparing а 3,000-volt secondary net- 


work for the single-phase system, with a 60U-volt network 
for the continuous-current system, that an advantage appears 
to be obtained for the single-phase system. 
| de following criticisms of Mr. Lincoln's estimate appear 
sound :— | | 
1. That he overlooks the fact that single-phase generators 
cost some 30 per cent. more than polyphase generators for 
the ваше rating and guarantees. 
2. That he overlooks the increased cost of low periodicity 
transformers. | 
3. That there is no reason to employ many small and 
expensive single-phase trangformers for the polyphase central 
and sub-stations. It is only in America that this bas been 
customary, and now large polyphase transformers are being 
substituted fot groups of single-phase transformers in 
America also. 


4. That the single-phase generating plant is not sufficiently: 


den proportioned, in view of the poor average power 
actor. 

5. That since the chief handicap of the continuous-current 
system is, as Mr. Lincoln has pointed out, the low tension 
conducting system, the voltage should have been increased, 
as this is a perfectly sound proposition in the present state of 
the art ; much more sound than some of the features of the 
single-phase system he describes. 

6. Large transformers are artificially cooled, and some 
attendance, such as very frequent patrolling, is advisable for 
the sub-stations, even with the single-phase system. 

7. The high voltage per turn in the field epools of the alter- 
nating current system, the less satisfactory commutation, 
and the more complex auxiliary apparatus will inevitably 
result ina higher percentage depreciation than for the con- 
tinuous current equipment. Nevertheless, Mr. Lincoln 
та 10 per cent. for the former and 12 per cent. for the 

ter. 

* (To be concluded.) 


. CORRESPONDENCE. 


Letters received after frst post on Wednesday morning cannot appear 
until the following week. 


Some Recent Improvements in Steel Conduits for Electric 
Wiring. 


We have read with no little amusement the article on the 
above subject, which appeared iu your issue of ‘April Ist, 
1904. To us, this article appears to be an advertisement of 
the special brand of “ close-jointed " and brazed tube, with 
which we presume the writer is connected, and simply 
admite that the said tube is what it always was, and that 
after some six or seven years on the market, he is now pre- 
pared to furnish an earthing device," with what result we 
must leave others to judge. Не admits that there are on 
the market several brands of welded and solid drawn steel 
tubes screwed, bat dismisses these with a few words, and 
simply ignores the great improvement this tube is on “ close- 
jointed socketed tube," and says nothing of the great work 
done by those who have for many years pushed the adoption 
of good screwed tubes which could be satisfactorily earthed. 

The writer begins by preaching the gospel of cheapness 
and cheap initial cost, and then goes on to review the 
* advantages " of close-jointed socketed tubes and screwed 
brazed tubes. He admits the socketed tubes cannot be 
efficiently earthed, and then goes on to say that where thcs: 
tubes are not admissible screwed brazed tubes may be used. 

Notwithstanding his admissions in respect to **clote-]ointed 
socketed tube," he later enumerates the kinds of work where 
it may be used, viz., mills, factories, works, public buildings, 
banks, &c., truly a formidable list ; but we venture to think 
that any consulting engineer would say that jobs of this 
class were worth a conduit system that could be efficiently 
earthed, | 

He then goes on to pueh the “ Simplex brand for all it 
is worth. One has heard before of the virtue of blowing 


one's own trumpet and the taking advantage of a free adver- 
tisement, but surely this is doing it with a vengeance. - 

We think that no one would begrudge him this ; but, not 
content with blowing his own trumpet, he goes on to 
disparage competing improvements, and to throw out hints 
i: misleading statements concerning the late Mr. Bathurst, 
and insinuates that he who firmly believed in, and did, so 
much for, the introduction of the greatest of all improve- 
ments in conduit wiring, viz., steel tube with an insulating 
lining of papier mache, changed his mind, and turned his 
attention to an ordinary conduit system. : 

We will say nothing of the writer’s want of good taste in 
bringing up Mr. Bathurst’s name, but perhaps it would be 
well for us to etate that Mr. Bathurst’s connection with 
insulated conduite ceased, not because his opinion of that 
conduit changed, but on account of one of those regrettable 
differences which occasionally crop up in business, which, 
even if it were any use, tbis is neither the time nor place to 
discuss it, and as this company is the owner of the patents 
under which it is made, it could not be taken up by any 
one else, hence. Mr. Bathurst’s connection with ordinary 
conduit. . р 


. As the writer seems afraid to touch upon the advantages. 


2 an insulating conduit, perhaps we may be allowed 
о 80. | 
In the conduit made by this company, the insulation, 
which is waterproof and fireproof, prevents any sweating in 
the tube, and thus prevents any moisture getting to the 
cables. The insulating medium is inserted in such a manner 
that it forms a perfect contact with the interior of the tube, 
and prevents any creeping of moisture between the insulation 
and the tube. But perhaps the writer never heard of con- 
densation ? 

We could mention many cases of cables being pulled out 
after a few months, due to damp and rust from condensation 
in ordinary tubes, a combination which the best cable seems 
unable to resist. 

The insulation prevents any leakage of currents into the 
tube, and in a properly-designed system such as ours, where 
all screwed jointe butt together in the couplings, and where 
all elbows, tees, &c., are insulated, and having their internal 
diameter equal to the internal diameter of the tube, there are 
no shoulders or projections to sbrade the cables in drawing 
in, and thua there is no damage of an earth. | 

All joint, ceiling, and fuse boxes are insulated, and one 
great advantage of this is that should а fire occur in the 
building, and the hose be brought into requisition to put it 
out, there is no danger of the water getting into the tubes. 

Jt is specially recommended for theatres and public 
buildings, where the continuity of illumination often means 
the avoidance of a panic. | 

We surmise the article will havethe opposite effect to that 
intended by the writer, and as for ourselves and the 
mechanical and electrical engineers and architects, we have 
confidence in their judgement and desire to use the best and 
safest system procurable, well knowing that, in the end, the 


best is cheapest. 
A. E. Woodyer. 
. April 20th, 1904. 


The Use of the word “ Stewart.“ 


Our attention has been called to an advertisement in your 


current number in regard to the name “ Stewart," which we 
have reason to believe has misled many of your readers, and 
caused obstruction to our business. We should, therefore, 
be obliged if you would allow us to state explicitly the actual 
facts, on which we think that comment is superfluous. 

The Stéwart Electrical Syndicate, Ltd., sold certain arc 
lamps ав ** Stewart" arc lamps under an agency agreement, 
and to the best of our knowledge sold nothing else under the 
name ** Stewart." А 

The agency of the company for these lamps was 
determined, and with it the company's right to apply to arc 
lamps the word “ Stewart,“ which denotes solely those lamps 
for which their agency had ceased. The business of the 
Stewart arc lamps was acquired by us. 

The only right wbich the Stewart Electrical Syndicate, 
Ltd., retained in the uge of the word ** Stewart," was to apply 
it to electrical goods other than arc lamps ; and in connection 
with such goods the name was unknown in the trade, and bad 
no commercial value. 
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The Stewart Syndicate went into liquidation, and its 
manager obteined employment with another company, whose 
advertisement is in question. "This company thereafter pur- 
chased what remained of the “ goodwill” of the Stewart 
Syndicate business for £95, and began inserting advertise- 
menta to the effect that they had acquired the right which 
the Stewart Syndicate possessed to the use of the word 
“ Stewart in connection with the sale of electrical goods, 

It will be seen from the above statement that the company 
has not acquired the right to sell its arc lamps as Stewart 
lamps, or to restrain the makers of the Stewart lamps from 
selling theirs under that name, and that Stewart arc lamps 
can be obtained only from ourselves, our agents, and our 
customers. 

For J. Defries & Sons, Ltd., 
W. Dargis, Managing Director. 


London, E.C., April 20th, 1904. 


The German Atlantic Cable. 


With reference to the article which appeared in your 
number of April 15th, the statement that the laying of the 
second section of the German Atlantic Cable would com- 
mence in April is incorrect. Our report only stated that the 
с.в. Slephan was expected to leave Nordenham on April 16th 
for New York, in order to commence from the American 
side. 

We may now inform you that the ship left on the date in 
question, | 
Dentsch-Atlantische Telegraphongesellschaft. 

О. Mort, Managing Director. 


Köln a/Rh., April 28 d, 1904. 


The Institation of Electrical Engineers. 


I most heartily agree with *'Electro-Vital" on the 
subject of persons getting into the above Institution. I was 
very much surprised to see in recent lists of new associates 
the names of two persons, who, to my mind, are very 
undesirable additions. I am not—like ©“ Electro-Vital "— 
associated with the Institution myself, although I daresay 
I might become so, but while that body admit such 
* wasters,” I am not at all anxious to enter. 

The antecedentsof both the above-mentioned are known to 
me. Neither have had any practical engineering training, 
and neither have been above falsifying, their references to 
my direct knowledge, and I think it looks monstrous and 
grossly unfair on the part of those who propose such men 
that fuller inquiries should not be made, not only into their 
fitness from an engineering standpoint, but also their social 
standing. I, too, should be interested to hear the opinion of 
other readers. Hoping you will pardon me for drawing 
your attention to a subject which others, besides myself, 
are noticing. 

Interested. 


[We sincerely trust that our correspondents strictures are 
less well-merited than he believes. The Institution has 
hitherto maintained a high standard of membership, which 
has, moreover, been raised from time to time, and any 
falling-off in the qualifications required of candidates would 
be deplorable, On the other hand, we may point ont that 
the class of Associates is specifically designed to meet the 
case of persons who are not electrical engineers, but are 
closely associated with the electrical industries,—Eps. 
Еко. Rev. | 


Municipal Appointments. 


In last week’s issue of your valuable paper there appears 
an advertisement which is of great importance at the present 
time when so much is said in favour of technical education. 
The engineer of the Burgh of Partick advertises for ** assis- 
tant mains superintendent, previous experience with mains 
essential, в.р. lamps and meter testing." The salary for 
such а post commences at 20 shillings per week ! ! 1! 

It would be extremely interesting to know the cost of a 
unit at these works, for :/ the rest of the staff are paid at 
the same rate, it should be very little. 

Anti-Sweater. 


NEW FUSE BOX AND FUSE. 


THe drawings which we give herewith show something new in the 
way of fase boxes and enclosed fuses. Fig. 1 is a cross-section of 
a fuse box designed for two circuits, single pole; it will be seen that 
the terminals for these circuits are slipped on to their supperting 
insulators, the proposons of the insulator tope holding the terminals 
in their places, and the insulator is similarly slipped into a socket cast 
on the box, thus doing away with all holding-down screws, and, the 
inventor claims, giviog at least 10 times the insvlation value obtain- 
able with the usual types of pot bases, besides msking the first coet of 
the boxes materially smaller. The bores are designed to suit any 
class of cable, and any number of ways, all the insulators being inter- 
changeable. 'The bus-bars for tbese boxes are similarly held in 
place, and it is intended to sweat the cables, in and ont, into the 
solid terminal castings, and so to do away with the many contacta 
usually found in fuse boxes. The small terminal castings are pre- 
vented from slipping downwards by а projection of the metal 
lodging on the top surface of the insulator top. This method of 

ing terminals has also been retained for joint boxes, tramway 
feeder boxes, and similar apparatus. 


Fia. 2. 


Fig. 2 shows а longitudinal seotion of the encloged fuse. Twc tabes 
of non-combustible material are used, the fuse wire being passed 
between them and at the centre of the length taken diametrically 
through the inner tube. On each side of this cross portion of the 
fuse wire is placed a stiff wad of non-combustible material, fitting the 
internal tube fairly tightly and near to the fuse wire, asshown. The 
ends of the ioner tube are left open as far as is possible with the 
design of terminal contact employed. When a fuse operates in this 
carrier, the centre and cross portion of the fuse is immediately 
destroyed, the two wads being driven to the furthest extremity ot 
the enclosing tube, thus creating a ial vacuum and allowing plenty 
of room for the gases generated, but not allowing molten metal tocome 
in contact with the terminals; thus the circuit is instantaneously 
and completely broken. The fuse has been tried with success on 
dead short-circuit at 400 volta. The designer and owner of the 
box and fuse is Mr. L. R. Lee, mains engineer to the Manchester 
Corporation, who has applied for patent rights for both devices. 


PARLIAMENTARY. 


RovaAn COMMISSION ON LONDON TRAFFIC. 


Тнв Commission resumed its sittings on Thursday last week under 
the Presidency of Sir David Barbour. | 

Big Вовивт HunTER, the solicitor to the Post Office, was the first 
witness called. He dealt at some length with the Postmaster- 
General's powers with reference to the construction and maintenance 
of telegraphs under the streets of London. Those powers, he said, 
were derived from the Telegraph Acts, or were the powers conferred 
by Parliament upon the old telegraph companies in 1863, subject to 
certain extensions and modifications in favour of the Post Office, 
sanctioned by subsequent legislation. The Postmaster-General did 
not claim to exercise any powers in the streets of London by virtue 
of Crown prerogative, but by virtue of the statutory authority 
possessed by him, although in some respecte the fact of his being 
an officer of the Crown might affect any action taken against him 
by local authorities who alleged that their streeta were unduly 
interfered with. Comparing the powers possessed by the 
Postmaster-General with those of the other principal undertakers 
who take up the streets, he said that, generally speaking, it might be 
taken that gas and water companies had the right to open and 
break up streets after a certain notice to the street authority, and 
subject to certain conditions as to control. Electric light under- 
takers were in the same position when particular worke were once 
authorised. Before they obtained authority for a partioular work, 
however, they had to give a general description and plan of it, and 
both the Postmaster-General and the local authority could make 
conditions. On the other hand, the Postmaster-General could not 
break up any street for the purpose of placing telegraphs under it, 
without obtaining the consent of the localiauthority, or in default of 
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that consent, the consent of the stipendiary magistrate or county 


court judge. The road authority could attach conditions to their 
consent, subject also to an appeal to the stipendiary magistrate 
or county court judge, if the Postmaster-General considered 
the conditions unreasonable. It had been held that those 
conditions must have relation to the use of the road and not 
to the mode in which the Postmaster-General was to use the tele- 
graphs which be was laying, The proceeding which the Post- 
master-General was compelled to adopt by the Telegraph Acts was 
mucb more cumbrous and tedious tban that which was applicable to 
gas and water companies, inasmuch as great delay occurred in 
obtaining the consent of a local authority, and still further delay if 
that consent was refused. When leave bad been obtained to place а 
telegraph under the street, it could be maintained without er 
consent. Where, however, the Postmaster-General had to break up 
a street, he must, except in cases of emergency, give 10 days’ 
notice, and conduct the work subject to the supervision of the road 
authority. No more than one-third of a road could be closed to 
traffic at any one time. Although the Postmaster-General was 
bound to make good the road, it was invariably found that the road 
authority preferred to do the work themselves, under the power 
reserved to it by the Telegraph Acte, and therefore the time at 
which the execution of the work was undertaken was not under the 
control of the Postmaster-General. During the time that the main 
cables for the telephoning of London were being laid the streets had 
necessarily to be broken up and kept open for considerable periods, 
but the system had been constructed in such a manner that addi- 
tional cable could be led in through manholes without any farther 


breaking up of the streets. Speaking generally, the only reason now 


for breaking up a street was in tbe case of connecting new sub- 
scribers ; and even those connections were not taken from the main 
cable in the roadway, but from service cables under the pavement, 
во that only a small portion of the pavement needed to be taken 
up. No difficulty had been experienced in arranging with the 
various road authorities, with the exception of the Westminster 
City Council, and an ment was eventually come to with that 
body. He bad noticed tbat one of the witnesses representing the 
City had expressed the opinion that all undertakers were subject 
to the provisions of the City Sewers Act of 1848, which 
provided that tbe opening up of а street should be carried 
out under the supervision of the Commissioner of Sewers, or, 
in other words, the Corporation of London. The Postmaster- 
General did not consider that he was subject to that provision. He 
(witness) was not aware that any attempt had ever been made to put 
in force the provisions of that Act against the Post Office. With 
regard to the proceedings between the City Commissioner of Police 
and the Postmaster-General, he said that they consisted of the 
issuing of summonses against two telegraph jointers of the Post 
Office for obstructing Aldersgate Street with trucks drawn up by the 
ponet The case had come before a City Alderman, and bad 
n dismissed on the ground that the trucks were not kept in the 
street any longer than was necessary. In the course of further 
evidence, witness said that the National Telephone Co. had no 
power to break up the streets of London apart from the authority of 
the Postmaster-General, which be could give under the Ac of 1898. 
Such powers, however, were subject to the approval of the London 
County Council Some few years ago the company executed certain 
works under streets with the consent of the road authorities alone, 
and an action taken by the Postmastor-General to enforce the 
provisions of the Act of 1892 was successful, and a perpetual injunc- 
tion was granted against the company. ` 
Mr. Јонк Gavey, the engineer-in-chief to the Post Office, was the 
next witness, He said that he designed the telephone system of Lon- 
don. The work was done on a scale sufficient to provide for the wants 
of London for some time. Taking the City, Mayfair, Ham 
Westminster, and Kensington districts, underground ducts had been 
constructed for nearly 60,000 subscribers. In the central district 
the cables were laid in earthenware ducts, which were laid in ооп- 
crete in the principal thoroughfares, and in iren pipes in other 
streets. The average depth at which the ducte were laid was 2 ft. 6 in. 
from the surface to the top of concrete. The number of ducts ranged 
from 6 to 90, and each main duct was designed to contain one cable, 
which would hold from 217 to 306 paits of wires, serving an equi- 
valent number of subscribers, Branch pipes containing seven-pair 
cables were led out from the main ducts to the adjoining houses. 
Mr. rte corroborated Bir Hobert Hunter’s evidence as to there 
being little need for much breaking up of roads in the future in 
connection with the Post Office system, and said that the occasions 
on which a manhole bad to be opened in the roadway were oom- 
paratively few. The operation of drawing in a main cable through 
а manhole, took about 5 hours, and the subsequent jointing from 
10 to 20 hours, The av d at the manholes was 
19 ft. x 6 ft. at the end where the cable was introduced, and 
about 16 ft. x 8 ft. where the cable was drawn out. He sub- 
mitted diagrams showing the nature of the operations. As far as 
possible the Post Office used the subways of the London County 
Council, but in Queen Victoria Street, and on part of the Thames 
Embankment, the subways, large though they were, were filled to so 
t an extent with gas and water mains that there was not room 
or tbe requisite number of telephone cables and ducts had to be 
laid in the roadway. А suggestion had been made that during con- 
struction the work in Queen Victoria Street might have been roofed 
in so as to carry traffic. That, said witness, was absolutely im- 
possible. There were subways on each sideof the street, connected 
by a diagonal subway, the roof of which approached to within 15 in, 
of the road surface. Below the subway was the Metropolitan 
District Railway, so that it was impossible to get under,the subway, 
and the only course open to the Post Office, was, with the consent 
of the County Council, to replace the arched roof of tbe subway 
with a flat girder roof, which enlarged the space available for cables, 
to 2 ft. 6 in. In that shallow space 90 3{-їп. pipes had to be placed, 


and it was obvious that а roof for trafflo could not have been laid 
over work carried on so near the surface. Witness then dealt with 
the arrangements which existed between the Department and the 
Corporations of London and Westminster, and submitted figures 
which showed that the proportion of the Post Office openings and 
obstructions to tbose of local authorities was comparatively small. 
In regard to the suggestion that work should be carried on at night, 
witness said that such a t was quite impracticable. There 
were many electrical difficulties. In the night it would be im- 
possible to make tests to post offices (which would be closed) or to 
subscribers. There would leo be considerable risk of damage to 
cables at night. He was not in favour of work being carried out 
simultaneously by authorities. In conclusion, he said that tele- 
phones tended to reduce the traffic in the streets, as an amount of 
general business was transacted over the telephone which would 
otherwire involve the employment of messengers and cabs. 

On Friday, Mr. ALFRED WILLIS, formerly the general manager 
of the South-Eastern and Chatham Railway Co., and a director of 
the Baker Street and Waterloo Oo., was called. In the course of 
his evidence, he said that he had come to the conclusion that it was 
too Jate in the day for Parliament or any other tribunal to lay down 
any general scheme for provid railway accommodation and 
traffic facilities within the metropo He considered that a great 
deal of the outcry against the congestion of street traffic was owing 
to the development of electric and telephonic en 
that were added the various street widenings go on, the 
construction of new streets and buildings, all of which iu- 
volved heavy cartage through the streets, it would be seen 
that the metropolis had been undergoing a great deal of abnormal 
interference with the streets. In the future a good deal of the 
transit for goods and passengers on the surface would be conducted 
by motor traction, so that be looked forward, on the whole, toa 
diminution of the blocking of the streets. There was nothing in 
the suggestion that the new tubes being constructed would diminish 
the number of omnibuses inthe streets. There would always be a 
demand for quick, short distance, in and ott,” traffic which could 
not be met by tubes. He would not admit tramways to the City or 
the West End; on the whole, he was opinion that the requirements 
of the traffic within the City and West End proper were sub- 
stantially met by the existing and proj tubes in con- 
junction with tbe omnibus services. It would be an improve- 
ment if the motor omnibuses were used. The best means 
of providing for suburban requirements was to encourage 
existing railway companies to supplement their services with 
tramway connections as feeders. Where the railway companies 
did not care to take the risk, other promoters should be encouraged, 
but not local authorities. Tramways might in some cases be of 
standard gauge so as to permit the trams running on the metals of 
local, main, or branch railways. Witness then went on to speak of 
the veto by County Council and local authorities. It had been a 
great stumbling block, and if a cary Liens extra mural tramway 
service was ever really wanted would have to be swept away. It 
was not in the public interest. If tramway development were to be 
left to municipal enterprise, many promising es would be 
shelved. Speaking of workmen’s trains, the witness said that he 
considered that the obligations imposed on railway companies had: 
been very hard, and there had been a tendency on the initiative of 
the County Council and other local bodies to push the matter 
to an extreme. Coming to a consideration of existing Parlia- 
mentary procedure, he said that he had always been struck by 
three points :—the difficulty of amending plans after they had once 
been deposited; the costly risk promoters had to face; and the 
expense and waste of time on the settlement of minor clause matters 
in committee. Much of the time of a Committee was taken up by 
wrangles on small matters, which could well be adjusted by an 
inferior tribunal. He made the following suggestions:—All schemes 
relating to London and suburban traffic to be by way of Bill. Bills 
to be referred automatically by Standing Order to new tribunal. 
The new tribunal might be formed by an amalgamation of the lay 
members of the Railway and Canal Commission and the Light 
Railway Commission, with the addition of a traffic expert and a first- 
class engineer; or it might be set up аз a new department of the 
Board of Trade. The former pro would have this advantage, 
that there would be enough work to justify ite existence, as it 
could carry on the work of the two Commissions. He suggested that 
preliminary plans shovld be deposited with the tribunal by May 
1st in each year preceding the session of Parliament, together with 
a memorandum setting forth the main powers of the Bill. Oopies 
of such plans and memorandum should be deposited with local 
and county authorities and with the Board of Trade for public 


in on. $ 

. Наввквт T. Всовгів, Professional Associate of the Bur- 
veyors' Institution, was the next witness. Не dealt at some length 
with the subject of the transference of manufactories from congested 
town areas to suburban or rural districts. He considered that an 


. artificial and uneconomical state of things had arisen in conre- 


quence of the efforts made hitherto to increase the facilities for traffio 
and to relieve the overcrowding in the housing of the working 
classes. 


+ 
CHESHIRB ÉLEOrBRIOITY лир РотЕВ Gas. 


Он Wednesday, 20th inst, Mr. HUMPHBEYS, who was cross- 
examined by Mr. WEDDEEBUBN, said that by Clause 30 the pro- 
moters could purchase certain electrical undertakings in the 
proposed area. The estimates approximately balanced the capital 
powers sought by the' Bil. If they carried out the purchase of 
other undertakings the expenditure on works would be reduced. 
Very little working capital would be needed, and no allowance bad 
been made for it in the Bill. For the three gas stations which it 
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was proposed to construct first, they had allowed a working capital. 
of £15,000 or £20,000. The maximum sum payable for interest. 
during construction was £40,000. He admitted that no allowance. 
had been made for contingencies at the small stations, and it was. 
suggested that £25,000 should be set apart for that purpose. 
. Cross-examined by Mr. Honoratus LLOYD: The Bill would not 
create a monopoly in the supply of Mond gas in Chesbire, any more 
than any other Bills did. | | 
Mr. Lroxp put it to Witness that there was a clause in the Bill 
providing for exclusive righte. : 
The CHAIRXAN said that the Committee would not be likely to pass 
the clause, He asked for information as to the position of the, 
existing power gas companies. | КАЕ 
Wirness was then questioned on the point by Mr. Lroyp. In 
South Staffordshire there was ona station completed with the 
machinery installed. The North-Western Co. had not done any-. 
thing at present. | 
: Wrrness was then cross-examined by Lord Ковевт CROIL and, 
other counsel, and the Committee adjourned. | . 
‚ On 21st inst. Mr. JAMES Fawcus, who was concerned in the pro- 
motion of the Yorkshire Power Co., and the Lancashire Power Co., 
and other power companies, was called to support the Bill. He; 
considered that the area scheduled. was one of the best in England. 
for the pu There had been some difficulty in getting capital , 
for such undertakings, but in the case of the Yorkshire and Lanca- . 
shire schemes the.inanguration of the works was close at hand. It 
would, no doubt, be (——Ó to get much of the first capital from, 
the public, and the methods adopted in the Yorkshire scheme would 
have to be adopted here. » › 
‚ Cross-examined: While he spoke in favour of the scheme, he 
was not putting any money into it. He had other financial 
obligations. . | А 
, Mr. S. Z. pp FERBANTI was then called. He was prepared to give 
evidence on technical and financial matters, but the Chairman asked 
witness to confine himself as much as possible to finance. Witness 
corroborated Mr. Fawcuse’s statement as to the difficulty of getting. 
the public to subscribe at first. Speaking of the Midland Electric 
Gorporation for Power Distribution, he said that practically all the 
money was found by people interested in the electrical industry. Of 
some dozen schemes with which he was acquainted, only two had 
succeeded in getting money from outside. | 3 
Mr. E. M. Lacey, consulting engineer to the scheme, submitted 
` estimates which, he said, were based upon 5, OOO-Kw. stations. All 
the stations would not necessarily be of that size, however. The 
cost of a station of that sise with gas-driven alternators he estimated. 
at £179,000. £69,000 would cover the cost of 100 miles of mains 
for each station. The sub-stations would cost about £27,000 each. 
His estimates included land, and also 10 per cent. for contingencies. 
aa total cost of the three stations to be erected at first, would be 
38,000. : | 
- Oross-examined: His estimates differed from those he put in 
last year in the Nortb-Western scheme. "That scheme was tbe first 
of its kind however. n ; 
By the CuaigMaN: Не had never used Mond gas in connection 
with his other undertakings. It was only quite a short time ago 
that he had been satisfleck that gas engines of a sufficiently large 
size could. be made. He would be quite willing to “stake his 
reputation as an engineer " by advising а Corporation to put down а 
Mond gas plant in preference to steam. ; 
Mr. H. A. CABOLAN, В director of the British Thomson-Houston 
Co., having given evidence, the Chairman ordered the room to be 
cleared, and on the re-admiseion of parties, the Chairman, without 
having heard the opposition, said tbat the Committee һай come 
unanimously to the decision that the preamble of the Bill had not 
been proved. i 
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LONDON, CAMBERWELL, AND DULWICH TBAMWAYS. 


On Tuesday, April 19tb, Mr. T. S. TonN BULL resumed his evidence. 
He and his friends would be prepared to find such amount of 
money as might be required. That, however, wason the assumption 
that the Committee passed the scheme so far as Peckham Rye 
station only. If the whole scheme were passed, they would find the 
whole of the money without limitation. They would be prepared 
to enter into & binding agreement to find the money on terms to be 
agreed upon with the company. The agreement should be sub- 
mitted to the Committee before the Bill passed. Mr. LLorp, K. O., 
objected to this. 

Cross-examined: Ho was chairman of the company, and was 
appointed in the present year. He would retire from the chair- 
manship if there were an objection to an agreement while he held 
ks position. He would enter into the agreement by himself 

one, : 

. Mr. R. Соовіхз considered that the passing of the Bill would 
mean a valuable addition to the local means of communication. 
Mr. W. C. Williams, Mr. J. Shelley, and Mr. G. Spumey also gave 
evidence. . 

On 20th inst., Mr. A. RYDE, a surveyor, was called, and spoke as 
to the cost of the land required for the generating station, &c. 

Mr. FoxLEE, consulting engineer to the scheme, was then re- 
called, and said that he thought it would be quite possible to run a 
singlo line to Rye Lane Station without infringing the statutory 
width of roadway required each aide of the rails, with the exception 
of one 60-ft. length of line, where 34 in. would be taken off each 
side of the roadway. 

Mr. LvsbEN Macassay (for the promoters) said that, if it were 
found necessary, the promoters would be prepared to purchase fore- 
courts. : 
. Cross-examined by Mr. СосвтнорРЕ Monroe (for the Camberwel: 


ak c 


Borough Council): The promoters would take out one of the cross- 
overs in order to compensate for the narrowness of the road way. 
Mr. FoxLEBE and Mr. SELLON then discussed the question in 
private, and at the conclusion Mr. Foxlee said that it had been 
decided to leave out one of the crossings. The Peckham Rye 
crossing would be eliminated. . : 
. Mr. О. P. Grew, of a firm of- contractors, gave evidence with 
regard to the etate of the road way. 

On 21st inst. а number of local tradesmen from Rye Lane gave 
evidence in support of the Bill, and this closed the case for the 
promoters. 

Colonel Үовкк, chief inspector of railways for the Board of 
Trade, after having examined the plans, said that the width of the 
roadway in Rye Lane was such that һе did not think the Board of 
Trade would be in a position to object to a single line of tramway. 
The Board of Trade had never made a practice of objecting to a 
single line of tramway if a space of 94 ft. was available on either 
side, Sometimes the action of the Board of Trade had been in the 
direction of modifying а Parliamentary decision. Cases had arisen 
when the inspecting officer bad not felt justified in sanctioning а 
line for traffic even when Parliament bad authorised it. In one 
case it bad been found that a car would have overhung the footway. 
He could not express an opinion as to whether 8 ft. was a sufficient 


width in Rye Lane.. An electric tramway tended to increase. 


the congestion of a crowded thoroughfare. The Board of Trade 
bad recommended the practice of signalling for single lines, and he 
thought that it would be quite practicable in Rye Lane. He had 
seen the automatic system in America, and saw no reason why it 


‘should not be adopted in this country. Looking at the plans, he 


could not recommend a greater speed than eight miles an hour in 
Rye Lane, but experience might modify that, He had no personal 
knowledge of the traffic in the district, | 

Mr. C. W. Taaa, the Clerk to the Metropolitan Borough Council 

of Camberwell, was then called against the Bill. He went into 
the history of the line, and said that, for a period of four 
years, there was an intermittent service of опе-һогве cars. 
The service fell into disuse in 1901, and the lines were now 
very dangerous in places. The Board of Trade had refused to 
grant an application to take the lines up. Не. contended 
that, if the line along Rye Lane were sanctioned, then in five or віх 
years’ time, one side of the Lane would have to be rebuilt, and that 
would involve a large cost on the rates. y^ 
. On the opening of proceedings on Monday, the Chairman of the 
Committee, Mr. Compton Reckett, said that the Committee had 
visited Rye Lane on the previous Friday evening and had carefully 
examined the thoroughfare. Evidence was given by Mr. J. W. 
Burchell, Parliamentary agent for the Bill. Mr. A. T. Moore, the 
Chairman of the Highways Committee of the Camberwell. Borough 
Oouncil, was called against the scheme. Other local opposition 
against the scheme having also been called, Mr. Lewis Coward, 
K.C., addressed the Committee on bebalf of the Camberwell 
Borough Council, and Mr. Allan Baker, chairman of the Highways 
Committee of the L C.C. also gave evidence. 
On Tuesday Mr. Baker was further cross-examined. In the 
year 1901, when the Council were promoting tbeir Bill, the 
Camberwell Council undertook to assist in procuring the removal of 
those portions of the lines which were in the way of the extension 
of the L.C.C. system eastward. The Bill was thrown out, however. 
The Committee held that Rye Lane was not suitable for а tramway 
unless it was widened. 

Mr. Mavrice FirzMAUBÍCE, chief engineer to the L. C. C., did not 
consider the proposals in the Bill for the widening of Rye Lane 
were sufficient. Neither did he think that a five-minute service of 
cars would be possible. If the existing lines of the company were 
purchased, it might be found possible to use the line from Queen's 
Road in connection with the Council's constructed line to Lordship 
Lane. | 
. Mr. EnskrNm Рошоск, K. C., then addressed the Committee on 
behalf of the London County Council. The promoters of the Bill, 
he said, were asking for concessions such as had never been granted 
in the County of London to a tramway company. The company 
had never done anything for the public, and there had never been 
an efficient service. They had spent all their capital, and had not 
paid their rates to the local authority, and they had a judgement debt 
of £21,000. The company was not in a position to promote the Bill 
itself, and was relying'on the Westminster Syndicate. It could 
not be said that the scheme would be carried out, as the syndicate 
might withdraw.  . 

. Mr. Honornatus LLoyD then replied on the whole case on behalf 
of the promoters. 

The Oommittee having consulted in private, the CHAIRMAN 
announced that the preamble of the Bill bad been found not 
proved. The Committee were unanimous, 


+ 


BARNET Gas AND WATER Birr.— ELECTROLYSIS CLAUSE REFUSED. 


TuE promoters of the Barnet Gas and Water Bill, which came 
before Capt. Jessel’s Committee of the House of Commons last 
week, sought to have inserted in the Bill a clause providing that 
the company should be in & position to claim compensation for 
damage from electrolytic action on their pipes and mains caused by 
leakage from any tramway, &c., to be laid in the future. 

Mr. J. G. Newsiacine, M. Inst. C. E, and engineer to the Gas 
Department of Manchester Corporation, was called to givo cvidence 
on the matter. He said that, in the past, there had been damage due 
{о electrolytic action in Manchester. A committee of engineers was 
appointed by the Corporation in 1900 to inquire into the matter. 
Witness submitted samples of pipes, which had been damaged, for 
the Committee's inspection. One was a lead pipe which had beea 
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under а {таштау worked by electricity. The damage to it must 
have been caused by electrolysis; as an analysis of the ground in 
which the pipe was laid had shown nothing whatever which would 
act injuriously. 

By the CHATBMAN : The pipe bad been in the ground for some 
three years. 

Another pipe exhibited was an iron service main wh'ch bad been 
in the ground for some 15 months. 

In the course of further questions, WrrNEsS said that lead was 
affected twice as quickly as iron, which was due to the purity of the 
metal. Electrolytic action went on very slowly, and was generally 
not discovered until the damage resulted in a leakage of the main or 
pipe affected. The Manchester tramways were worked under tho 
Board of Trade regulations. He considered that the protection 
sought was fair und reasonable. 

Cross-examined by Mr. HARPER: Manchester had not complained 
to the Board of Trade that their regulations did not give sufficient 
protection. The fact was that in Manchester the undertakings were 
all owned by the Corporation. 

Mr. HABPERB asked if the pipe produced was the extent of the 
damage which һай been done to the 2,000 miles of pipes and mains 
in Manchester. Witness said that it was not. The trams, however, 
ran over only 150 miles of the district. The tramlines crossed the 
pipe within 2 ft. of the bottom of the rail. The soil was ordinary 
‘loamy soil, and bad nothing in it to hurt the pipe. Oldham was 
one case where such a clause as this had been granted. 

Further cross-examined, witness said that he was not an elec- 
trical engineer, but he understood the subject of electrolysis. 
Damage depended on the quantity of the current, on the soil con- 
ditions, and on the length of time. 

The Committee decided not to allow the clause. 


Belfast and North-East Ireland Electricity and Power Gas Bill.— 
The Bill was fixed to come before a Select Committee of the House 
of Lords on Friday, under the chairmanship of the Earl of Lauder- 
dale, but it was stated that all opposition bad been withdrawn and 
accordingly the Bill was referred to the Select Committee on 
Unopposed Bills. The object of the Bill is to incorporate a com- 
pany witha capital of £1,500,000, and to authorise the company to 
take lands and to erect generating or power stations in the parish 
of Ballymacarrett, in the City of Belfast, in the parish of Inver, the 
parish of Larne, the urban district of Ballymena, the parishes of 
Coleraine, Seagoe and Dinnelane. The area of supply is the 
counties of Antrim, Down, Armagh and Londonderry. 

Bristol Corporation Bill.—After several days’ hearing the Select 
Committee of the House of Lords, under the chairmanship of Earl 
Camperdown, hae passed the Bristol Corporation Bill. The Bill 
extends the borough boundaries and transfers to the Corporation 
the powers conferred by the Barton Regie Electric Lighting Order. 


—— HI —A 
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MaAxwELL v. B.T.H. Co. 


In the King's Bench Division of the High Court on Saturday, Mr. 
Justice Kennedy heard the action of Maxwell v. the British 
Thomson-Houston Co., Ltd., and others. 

Mr. BoskrLr, K. C., said the case came for further . consideration 
in connection with thitd party procedure by the defendants, the 
British Thomson-Houston Co., sgainst their sub-contractors, Robert. 
W. Blackwell & Co., Ltd. The action was originally tried before 
his Lordship at the Leeds Assizes in 1901. The plaintiff, Mrs. 
Agnes Maxwell, of Halton, in June, 1899, was travelling on the 
outside of a horse tramcar along Cookridge Street, Leeds, while the 
tramways were being converted into electric tramways by the over- 
head trolley system. Some workmen, who were on a bigh platform 
fixing the apparatus on the poste, allowed an iron rod to project. 
Thís caught the plaintiff under the chin and severely injured her. 
At the trial there was a great contest as to who was liable, the 
Thomson-Houston Co. having contracted with the Corporation to 
install the tramways, and having engaged Messrs. Blackwell as 
eub-contractors, eventually the Thomson-Houston Co. were held 
liable to pay £850 damages and costs. They went to the Court of 
Appeal, which upheld the verdict. The Thomson-Houston Co., 
having brought in Messrs. Blackwell as third parties, now claimed 
that they, as sub-contractors, were liable to indemnify them. 

Mr. Bcorr Fox, K.C., for Messrs. Blackwell, raid the Corpora- 
. tion, having undertaken to make these tramways, had statutory 
power to interfere with the highway for the purpose of doing so, 
but they were bound to see that no injury was caused to the public. 
The Thomeon-Houston Co., having contracted to do the work for the 
Corporation, rub-let it to his clients. His Lordship held, and the 
Court of Appeal upheld him, that, though the Corporation and their 
contractors had got his clients to do the work, it was their business 
to see tbat sufficient precautions were taken against injury to the 
public, and that they, having that obligation on them, bad not 
fulfilled it. Now they said that under the contract with the sub- 
contractors his clients were liable to indemnify them for the 
damages and costs due to the lady. They had got to show a con- 
tract of indemnity. f 

After a long discussion as to whether the indemnity clause of the 
contract covered all risks, or was limited to accidénts arising from 
construction and bad material, his Lo&psHiP gave judgement, 
holding Mesers. Blackwell responsible for the damages and costs 
awarded to the plaintiff, but not liable for the costs of the appeal. 
A stay of execution was granted. - | | 


MipLAND ErgCTBIO WM Co. LTD., v. ELECTRIO 
i CONSTRUCTION Co. 


THIS case came on last week in the King’s Bench Court before Mr. 
Justice Bigham. It was an action to recover the balance of account 
for goods delivered, and damages for loss of profit arising from 
non-acceptance of delivery. 

From the reports in the Leicester papers, we gather that Mr. 
Lusg, in opening the case, said tho defendante were a firm of 
dynamo ers, who used insulated copper wire, which was 
covered with cotton. Plaintiffs took copper wire of the 
standard gauge 075. If they specified that they wanted a thinner 
wire they had to pay more. The thinner the wire the more 
they paid, because it cost more to manufacture, and required more 
cotton to cover it. In January, 1903, plaintiffs quoted a certain 
standard price for copper, roughly speaking, 7d. a pound, and they 
also queted the then current price for cotton. Plaintiffs made a 
contract in January, and sold to defendants 5 tons. А few months 
later, in April or May, а correspondence oocurred, in which defen- 
dants desired to place further orders. Plaintiffe wrote back that 
both copper and cotton had risen in price, and in May, 1903, they 
gave а further quotation for copper, and a fresh quotation for cotton, 
based upon the then current prices. A contract was made between 
the parties in July for 10 tons, and defendants used the expression 
in their letter, " the prices are to be according to your quotation 


` for cotton." That meant as well as the copper. The contract was 


made, and the bought and sold notes were exchanged. Defendants 
gave а specification of the thickness of wire they wanted. Plaintiffs 
having supplied a few tons, the defendants wrote back that a mis- 
take bad been made, and that plaintiffs bad sent a higher-priced 
cotton than they had quoted for in January. Plaintiffs replied 
that no mistake had been made, that the quotation made wasithe 
latest for which defendants had asked, and that the contract‘ had 
been made on those terms. 

Mr. PowELL, for the defendants, said his clients had never the 
May quotation in mind, and they had given the order only on the 
January quotation. He cited various cases in support of his con- 
tention that it was the duty of the Court to inquire into what was 
in the mind of the parties when the contract was made. 

Mr. WiLLIAM BUuLLOCE, joint manager of the defendant company, 
said for 10 years he had never known the price of the cotton cover- 
ing to go up, though he had known it to go down slightly. He had 
never known such a high price for cotton, and the plaintiffs could 
have purchased more cheaply elsewhere. 

His LonpsuipP held that the ent was made on the May 


quotations, and plaintiffs could not be held responsible because 


defendants had forgotten the fact that they had received the quo- 
tation in May. 
Judgement was entered for plaintiffs for £100, with costa. 


MACABRTNEY, МоЕгвоү & Co., v. BRIGHTON COBPOBATION. 


Tus case was before Mr. Justice Grantham and a special jury in 
the King's Bench Division on several days last week. It was a 
claim for £16,000 for work done in laying the first electric tram- 
waysin Brighton. The case was opened on 21st inst., continued 
on 22nd inst., and adjourned until Monday. A great deal of 
evidence was given. 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


t 


THE list of promotions in Germany during 11903 shows that three 
electrical companies were formed with a total capital of £303,000, 
ascompared with 10 companies and £684,500 capital in 1902. 
These figures are instructive when contrasted with the companies 
established in 1897, which represented a share capital of £4,800,000, 
£2,300,000 in 1898, £1,700,000 in 1899, and £1,400,000 in 1900, 
while in the following year the total capital of new enterprises 
further declined to £822,500. 


GEBMAN COMPANIES. 


The Land and Marine Cable Works Co., of Cologne-Nippes, bas 
succeeded in improving ite position during 1903, the sales being 
the highest in the history of the worke, notwithstanding the loss of 
certain large customers owing to the amalgamations of several com- 
panies. A year agothe net profits only reached £1,000, whereas for 
1903 they amount to £16,405, which sum allows of the payment of 
a dividend at the rate of 5 per cent. as compared with nothing for 
1902. The directors’ report states that the efforts put forth for a 
short time with a view to the establishment of a price convention in 
order to improve the position of the cable industry proved to be 
abortive. It is expected that the company’s cable works will also 
be well employed during the present year. 

The- Rheydt Electrotechnical Works (Max Schorch) Co, of 
Rheydt, which has a share capital of £62,500, has declared a 
dividend at the rate of 5 per cent. for 1903, as compared with 
4 per cent. in the previous year, the net profits having amounted to 
44.172. Complaints are made in the directors’ report of the 
bitterness of competition, which at times compelled the company 
to refuse orders rather than work at a loss. In the secord half 
of the year & large number of orders were booked at remunerative 
prices for machines and motors of powers ranging from 100 н.р. to 
1,500 HP.; and, as the demand and orders have continued in the 
present year, the directors have decided to lay down additional 
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maohinery for the purpose of meeting ihe increase in business 
which is anticipated in the future. 

The Hartmann & Braun Co., of Frankfort-on-the-Main, has improved 
its position during 1903. In the report of the directors it is stated 
that the turnover largely increased consequent upon the receipt of an 
abundance of orders, especially in the second half of the year. The 
eales of the more simple measuring instruments diminished, owing 
to the competition of inferior articles, but an augmentation took 
place in the orders for complicated apparatus. It is calculated that 
business with Russia and Japan will be prejudiced by the war, and 
in order to counteract any effects in this direction, a dividend com- 
pensation fund, amounting to £2,550, has been provided out of the 
past year's income. The accounts show net profite of £15,611, as 
compared with £9,456 in 1902, and it is proposed to pay a dividend 
at the rate of 8 per cent. on а share capital of £85,000, as against 
7 per cent. in the preceding year. 

The returns for 1903 of Ludwig Loewe & Co., of Berlin, show a 
further decline in the gross and net profits, although the dividend 
remains at the satisfactory rate of 10 per cent., which was paid for 
1902, as compared with 12 per cent. іп 1901, and 24 per cent. in 
each of the three preceding years. Thus more than the entire 
capital of £375,000 has already been returned to the shareholders by 
way of dividends, while, at the same time, the bonds in circulation 
have gradually been reduced from £500,000 to £400,000. The net 
profits for 1903 amounted to £40,190, as against £43,217 in 1902. 
The report states that the fusion of the A.E.G. and the Union Elec- 
tricity Co., in the latter of which the company is interested, has 
already proved of economic advantage, but the war has affected the 
proposed reconstruction of the Russian Union Co. 

The reorganisation of the South German Cable Works Co., of 
Mannheim, which was commenced in 1902, and neceesitated а reduc- 
tion in the share capital from £150,000 to £120,000, is now regarded 
as having been completed. According to the company's report for 
1903, the orders on hand frequently caused overtime and night shifts 
to be worked, but the prices varied. On the one hand, the prices 
realised for а portion of the manufactures were satisfactory, while 
on the other, they often did not cover the cost of production. It is 
scarcely expected that an improvement in this direction will take 
place until a change occurs in the' market and in competitive con- 
ditions. The accounts indicate net profits amounting to £11,511, as 

against £539 in 1902, when a dividend was out of the question. It 
is now proposed to pay 4 per cent. for 1903. 

The Bergmann Electricity Works Co., of Berlin, whose sbare 
capital has gradually been increased to its present total of £425,000, 
continues its prosperous record, and the directors’ report regards the 
results attained during 1903 as very satisfactory. In 1898 the com- 
pany paid a dividend at the rate of 18 per cent. on the capital then 
entitled to participate in the distribution, in 1899 22 per cent., 1900 
23 per cent., and in 1901 and 1902 17 per cent. each, while the dis- 
tribution is maintained at 17 per cent. for the past year. The net 
profits amount to £89,920, as compared with £77,040 in 1902. The 
report points out that the favourable results are due to the consider- 
able increase in the turnover, which was rendered possible by the 
bringing into full operation of the works’ extension scheme. In 
addition to dynamos and electrical apparatus, the company makes 
a speciality of the manufacture of Bergmann insulating tubes. 

The Car and Machine Works (Busch) Co., of Hamburg, which is 
interested in the English works of G. F. Milnes & Co., of Hadley, 
to tbe extent of over £33,000, has incurred a loss of £12,090 in 1903, 
as compared with a profit of £480 in the preceding year. The 
unfavourable results are attributed, among other causes, to the lack 
of orders, depression in prices, and the high expenses due to the 
increased endeavours put forth to secure contracts. It is not pro- 
posed to participate in the scheme of reorganisation of Milnes and 
Co., because it would at present be difficult to provide the necesrary 
funds, and because the directors desire to concentrate their activity 
on manufacturing operations in their own works. Since this state- 
ment was made by the directors, the latter have informed a share- 
bolder tbat the question of entirely writing off the interest in the 
English firm will be proposed at the next general meeting. 

The accounts of the Duisburg Cable Works Co., of Duisburg, show 
net profits amounting to £8,791 for 1903, as compared with £3,747 
in the previous year. After extinguishing the deficit brought 
forward from 1902, there remains a balance of £159 to be carried 
to the next account. The directors state that the prospects for the 
current year are more unfavourable than іп 1903, and complaints 
are made of the extraordinary depression in the prices of all the 
company’s manufactures 

The reorganisation of the Accumulator and Electricity Works 
(late Boese) Co., of Berlin, has not had the desired effect of 
restoring prosperity to the undertaking. In each of the years 1898, 
1899, and 1900, the company declared dividends at the rate of 
11 per cent., and in 1901 the distribution declined to 4 per cent., but 
for 1902 а loss of £15,814 was incurred, and tbe past year shows a 
further loss of £15,584 on a share capital of £225,000. The report 
of tbe directors attributes the unfavourable results to the fact that 
the financial difficulties of the company produced some uncertainty 
among customers, and it states that competitors utilised this cir- 
cumstance to their advantage. At present, however, the company 
has on band considerably more orders than at the corresponding 
period of 1903, but the general course of business cannot yet be 
regarded ав thoroughly satisfactory. | 

Among other German works whose reports have not yet been issued, 
may be mentioned the Berlin-Hagen Accumulator Works Co., 
which proposes an increase in its dividend from 10 per cent. in 
1902, to 124 per cent. for 1903; the Electricity Supply Co., of 
Berlin, 8 per cent., as against 74 per cent. in 1902; and the 
Insulated Wire Works (Vogel) Co., of Berlin, 6 per cent. as com- 
pared with 2 per cent. Оп the other hand, the Oberspree 
Accumulator Works Co., of Berlin, has incurred a loss of £4,246, 
thne increasing the deficit to £52,482 


FRENCH AND OTHER COMPANIES. 


The accounts of the Fr: nch Thomson-Houston Co., of Paris, show 
gross receipts amountirg to £171,934 for 1903, as compared with 
£171,691 in the previous year, and net profits totalling £84,393, as 
against £82,571 in 1902. It is proposed to рау a dividend at the 
rate of EI per share, or 5 per cent. on a capital of £1,600,000, being 
the same rate as in the preceding period. The report states that the 
earnings of the subsidiary companies in which the parent concern 
is interested are very satisfactory, especially in the case of the 
tramway undertakings at Nice and Bordeaux, and the electric supply 
company for the Mediterranean coast. 

The Société Générale d'Enterprises Electriques, of Bruseels, 
which is the Belgian representative of the Berlin Allgemeine, Unien 
and Loewe group, is reported in Belgian circles to be in negotiation 
with the Société Electrique et Hydraulique (Dulait), of Charleroi, 
with а view either to the absorption of the latter or the establish- 
ment of a community of interests with it. This rumour is considered 
to possess more probability than tte statements which have been 
circulated, alleging that the Allgemeine Co. intends to acquire 
possession of the Dulait works or make a working arrangement with 
that company. 

The Alioth Electricity Co., of Basle, which has a share capital of 
£120,000, does not propose to pay any dividend for 1903, this 
negative result comparing with a distribution of 4 per cent. in 1902. 
The accounts indicate profits amounting to £13,109, as against 
£16,976 in the preceding year, but, with the exception of an insig- 
nificant sum carried forward, the whole of : һе former has been 
written off for ordinary and extraordinary depri:iation of the works 
and tools. 

The Felten & Guilleaume Cable Co., of Vienn), intends to pay a 
dividend of 10 per cent. for 1903, as compared w.th 12 per cent. in 
1902; and the Electricity Co., late Kolben & Co., of Prague, pro- 


poses 4 per cent., as against nil. The Hungarian Bicmens-Schuckert 


Works Co. is the title of the amalgamation of the Buda-Pesth . 
branch of the Siemens & Halske Co. and the Hungarian Schuckert 
Co., of Pressburg. 

The firms of Gadda & Co. and Brioschi, Finzi & Co., of Milan, which 
amalgamated a few years ago with а capital of £220,000, have now 
concluded an agreement with the Società Elettrotccbnica Italiana, 
of Turin, which has a share capital of £60,000. The agreement 
provides that the works shall be managed on common account, and 
the profits divided according to a definite arrangement which bas 
been made. The object in view isapparently to form more intimate 
relations between the Italian works, in order the better to be able 
to meet foreign competition in electrical machinery. 


BUSINESS NOTES. 


The Elimination of the Dashpot in Arc Lamps.— 
It will probably be admitted by most engineers that a great per- 
centage of the troubles inherent to arc lamps can be traced to faulty 
daghpots. Do away with this item in the lamp, and a great advance 
will have been made towards a perfect lamp, provided that there is 
no likelihood of other troubles being substituted. Of course, as is 
well known, lamps working on the hot wire principle require no 
dashpot, but hitherto solenoid-controlled lamps without dashpots 
have been commercially non-existent. After some years of experi- 
ment by Mr. Frank Proctor, of the Knewe Arc Lamp Co., 232, 
Hornsey Road, N., the following simple method has been 
found to give complete satisfaction. A core consisting of a few 
soft-iron wires, each a little longer than the length of the solenoid, 
is placed in the magnetic field of the solenoid, and rests on the 
bottom of the same. The controlling plunger, which is tubular, 
encloses this core. When thecurrent is switched on, this loose core 
magnetically clings t> the plunger, with the result that the arc is 
struck slowly, owing 1^ the friction caused by the binding together 
of the two cores, and there is no preliminary pumping. After the 
normal length bas been struck, it is maintained constant by the 
same magnetic binding in the following manner. Should the 
current increase, the arc is lergthened slow/y owing to the 
aforesaid binding, and the pressing of this auxiliary core against 
the bottom of the solenoid; should the arrent decrease, the arc is 
shortened quickly, there then being no vinding friction whatever, 
as the plunger simply takes up the auxiliary oore. This core 
quickly slides to the bottom of the solenoid again owing to the 
downward pull. Should the lamp be extinguished from any cause, 
or be switched off in the usual way, the carbons come together at 
once, and in such a manner that it convinces one of the imposei- 
bility of the same “hanging up." It will be noticed that this 
arrangement acts not only as a dasbpot in its damping effect, but 
also as a valve dashpot, inasmuch as a lengthening of the arc is 
effected slowly, and a shortening of the arc quickly. It might be 
thought that the auxiliary core would take away many of the 
magnetic lines of force from the controlling plunger, and thus 
render it less sensitive for wcrking the lamp, but this is not во, We 
have seen one of these lamps at work, and certainly the arrange- 
ment above described appeared to control the movements of the 
mechanism admirably, the arc attaining its normal length at or ce 
when switched on, burning with perfect steadiness and feeding 
quite satisfactorily. 


Exports of British Electrical Machinery.—So far 
this year there has been a falling-off in the exportation of British 
electrical machinery, the returns for the three months ending 
with March last showing a total of £95,308, as compared with 
£113,255 in the corresponding quarter of 1902. 
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Electrical Wares Exported, 


WERE ENDING APRIL 28TH, 1903. -| Wax ENDING APRIL 26TH, 1904: 


Auckland... аж ee Value £99 Alexandria .. * .. Value £87 
Azores. Teleg. mat. .. . . 8,081 Amsterdam i» * 80 
Bombay  .. és v .. 268 Auckland . bi va 96 
si Teleg. mat. . 150 А Teleg. mat. 854 
Bremen. Teleg. instrumenta .. 2,500 Bomba se se 240 
Brisbane as vx js 80 Bremen. Teleg. mat. 50 
Buenos Ayres sa : 80 Brisbane i 16 
Calcutta 604 Brussels. Elec. fuses 250 
Cape Town .. T 80 Buenos Ayres > Э . 181 
Demerara 42 » Elec. machry. .. 3,057 
ban as 1,519 » Teleg. mat, . 880 
East London ee А 4 Cairn .. ee s T .. 200 
Fremantle T 100 Calcutta es . 166 
Hamburg °з ага 8 . i Teleg. mat, . 210 
Hobart a ea es .. 794 Cape Town .. T s .. 1,108 
Honolulu А s - 888 Carlskrona., Teleg. cable .. 210 
T Teleg. mat... 896,578 Colombo а = 25 
Kure .. a ia ee . 572 Copenhagen. Teleg. cable 
Le Plata. Teleg. mat. .. ee 75 Durban s ae 
Larache  .. T 6% .. 889 8 75 Teleg. mat. 
Launceston .. К ae 84 East London 


Lisbon. Teleph. mat. 616 : Elec. machinery. 


Manila. Teleg. mat. .. 981 Fremantle .. 
Melbourne .. a X . . 948 Gibraltar 
Montreal .. ne T ex 12 Hamburg | 
Napier А ee 5 181 Hong Kong ee РЕ sè 
Otago h 8,600 v Teleg. mat. .. P 
Penang ee ee ee oe 164 Kobe ое e е od ee 268 
Perth @e ee ee ee 61 Libau . ee ee РР] 
Port Elizabeth ee ee ee 857 Madras ee ee ee ee 59 
Port Said TEM ‘x 85 Marmugoa. Teleg. cable . . 128 
8t. Petersburg. Teleg. wire .. 409 Malta "m се ae .. . 42 
Bt. Michaels vs ©» T": 20 Manila. Teleg. instruments .. 40 
Shanghai be ee .. 926 Melbourne. Elec. machinery. 805 
Singapore. Teleg. mat. .. 254 5 Elec. mat. .. se 40 
8ydney $5 $a is .. 461 Nagasaki T s 579 
Wellington * 651 ago ТВ 
m Teleg. mat 857 Penang 591 
Yokohama в 177 Perth ee v $5 .. 198 
ПА Elec. machinery ee ee 802 
Piræus a is = 52 20 
Rotterdam .. 110 
Shanghai " ° 198 
m Teleg. mat 10 
Singapore oe 28 
Sydney "UN ee ee ee ee 517 
vi Teleg. mat. .. 220 
Tientsin ёе T ES sé 26 
Tokio a 5 € . . 419 
Wellington .. Q^... ue 100 
Telephones .. 2,718 
Yokohama .. ИР T 1,848 
Total .. £918,576 Tota) T £18,496 


Foreign Goods Transhipped. 


Sydney. Elec. goods .. Value £115 | ыны: Кө: Appi. Value y 


Total .. . £445 


| — 


Combined Tumbler Switch and Wall Plug.—We 
have received a sample pivot combination tumbler switch and wall 
plug from Mr. A. P. Luadberg, Pioneer Worke, Islington, N. 'The 
switch is arranged for currents of 24 amperes at 200 volts, and the 
plug socket is suitable for the maker's dot gauge 2-pin plug. The 
switch appears to be the maker's Standard Pivot " tumbler switch 
in which the contact arm is locked in the On" position, and modi- 
fications in the way of porcelain and fibre discs, cord grip plugs, &c., 
ате equally applicable to both types of switch. Four substantial 
terminals are provided, each having large (.',-in.) wire holes for 
looping-in ; the two additional terminals allow the article to be 
adapted for a number of purposes, some of which are given below. 


COMBINED TUMBLER SWITCH AND Warri Роа. 


"The connecting strap is so arranged that it can be easily removed 
to accomplish these adaptations :—(1) The switch movement can be 


arranged to control the plug circuit; (2) The plug circuit arranged 


independently of the switch movement, the latter controlling а 
different circuit; (3) The switch movement arranged to control. the 
plug circuit and an additional one; (4) The switch and wall plug 
circuits can be connected to separate pairs of mains, should the neces- 
gity arise, and control] separate lamps; (5) A motor-car cell connected 
in the plug circuit may be conveniently charged in series with a 
lamp; (6) A suspension pear switch connected with the plug part, 
and the circuit so arranged that both switches:—(a) Control the 
game circuit together, (b) Control the same circuit independently, 
(с) Control шщце distinct circuits; (7) The contacts of the plug 
part can be specially arranged to supply current for Nernst lamps, 
and for similar cases where any change of polarity must be guarded 
against. | 


. . Self-Acting Section Insulator Bridge.—An improved 
section insulator bridge has recently been introduced by Mr. J. 
Money, of 18, Alma Place, Thornton Heath, Surrey. The device is 
shown in the accompanying illustrations, as adapted tostraight under- 
running systems (fig. 1), side - trolley systems (fig. 2), and air-gapsection 


Fra. 1. 


Fic. 2. 


insulators(fig.3). It will beseen that the bridging piece is slung from 
the wooden strip provided to guide the trolley wheel across the gap, 
by one or two screws passing through vertical slots. When the 
wheel runs on the bridging piece, the latter is pressed upwards so 
as to connect together the two sections of the trolley wire, and the 
supply of current to the car is, therefore, uninterrupted. In the 
case of the air-gap insulator, the bridging piece is slung from the 
metal on one side of the gap. It is impossible for the bridging 


Еа. 3. 


piece to short-circuit the gap except when pressed upwards by the 
trolley wheel, and when it is desired to put it out of action, as 
when one of the sections is undergoing repairs, it can be locked by 
an extremely simple device. The bridge is easily attached to any 
existing section insulator, and offers the minimum of obstruction 
to the trolley wheel. 


Conduits for Poplar.—The Poplar Electric Lighting . 
Committee has decided to adopt Messra Berry, Skinner & Co.'s 
patent concrete conduit system, under licence, in connection with 
the 60 miles of high-tension feeder extensions which are about to 
be laid. 


Dissolutions and Liquidations.—A meeting of the 
Electrical Power Storage Co. is to be held on May 30th, at 4, Great 
Winchester Street, to hear an account of the winding up. This is 
not the present E. P. S. Co., but the one which was incorporated in 
1882. 

The Cleveland and Durham County Electric Power Co. is winding 
up, having transferred its undertaking to another company of the 
same name. Mr. G. D. Price, 5, Great George Street, is liquidator, 


New Field Regulator.— The Sturtevant Engineering Co., 
Ltd., have recently placed upon the market a type of field regulator, 
illustrated below. It is the result of several years of study, 


BruRTEvaANT FIELD REGULATOR. 


experiments. and testa, and they claim that in its construction they | 
havoi olininated many objectionable features which have. existed to 

a greater or less extent in several. similar types of regulators. The 
apparatus consists of a base of insulating material to which ars attached 
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the resistance, wire, contacts and lever; the whole is carried by 
& japanned iron casing, which not only gives the instrument a hand- 
some finish, but prevents the possibility of direct contact with the 
heat radiating portion of the rheostat. No enamel or similar material 
is used in the construction, and the resistance material itself cannot 
disintegrate through misuse. Earthing is impossible on account of 
the insulating base, and the compound, by which the various current- 
carrying parts are attached thereto, is of such a nature as to become 
practically part of the base when the apparatus itself is complete. 
This substance possesses the qualities of insulation, heat conduction 
and radiation to a marked degree, and is so little affected by heat that 
the makers have frequently run the resistance wire to a white heat 
by passing excessive currents through it, without in any way causing 
the compound to deteriorate or separate itself from the base. This 
ensures the maximum factor of safety for the apparatus, as it makes 
certain that current will be carried without permanent damage up to 
the actual burning-out point of the wire itself. The working parts 
of the apparatus are all amply proportioned for their designed load. 
With field rheostats for mounting behind the switchboard a54-in. hand 
wheel is supplied, which is made througnout of copper, handsomely 
polished and lacquered, and is claimed to possess many advantages 
over the ordinary plated hand wheel. The wheels are of an entirely 
new design ; their insulation is of asimple character, consisting of but 
в single large piece, and the loosening up of small parts is obviated. 


Patent Self-Oiling Bearings.— Тһе “ Unbreakable” 
Pulley & Mill Gearing Co., Ltd., of West Gorton, Manchester, and 
56, Cannon Street, London, H. O., have recently put upon the market 
an improved self-oiling bearing, of which we give two views. Self- 
oiling bearings are very largely in use on the Continent, and in this 
country they are being increasingly employed. It will be seen from 
the illustration that in the design of the bearing in question, the 
company have adhered to the swivelling principle on which all their 
ordinary bearings are constructed, and the new self-oiler is made to 
fit the same hangers and pedestals as the standard swivel bearing 
lubricated in the ordinary way. The advantages claimed for the 
bearing under notice are :—(a) Ample reservoir capacity. The 2-in. 
self-oiling bearing holds 1 pint of oil; the 3-in. 24 pints, and the 


, Committee to inquire into the evasion of the Tax. It 


The Income-Tax Burden. By T. Hallett Fry, F. S. S. London 
Horace Cox, Bream's Buildings. 6d. This is a readable contributior 
to a controversy which is very much to the fore just now, and it is 
of especial interest in view of the appointment of а Department: 
points ош 
many anomalies which call for rectification if there isto be anything 
like equity in the imposition of this burden. Mr. Fry puts ins 
strong plea for reform, and in the course of his arguments raise 
some very pretty problems. Few subjects are so popular with the 
pamphleteer as is the Income-tax, and perhaps these efforts will help 
to enlighten and coach up the public, so that sooner or later there 
will be a general demand fora great attempt being made to set 
wrong things right. 

The Fire at the lroquois Theatre, Chicago, London: British Fire 
Prevention Committee. Publication No. 81. This is one of the 
Committee’s set of useful publications, and it possesses special and 
timely interest on account of the recent frequency of great conflagra- 
tions in Canada, the States, and, this week, in London. It consists 
of a descriptive paper by Mr. Edwin O. Sachs, the well-knowz 
authority on fire prevention matters, bringing out the technics! 
facts relating to the Chicago Theatre calamity. А reprint appear: 
of the new ordinances adopted by the City Council of Chicago 
immediately after the fire; а report of the coroner's inquiry ; and 
constructional particulars of the building, compiled by the National 
Fire Protection Association, U.S.A. A number of photographs of the 
buildiogs after the fire, reprinted from Insurance Engineering, and 
sectional drawings of the structure, are given, It isby the publica 
tion of such matter as this that real good may result by the lesson: 
of disasters being brought home to the men in whose hands the 
general public resta for its protection. 

The Electrical Industru: Lighting, Traotéon, and Power. By Adam 
Gowans Whyte, B Se., Editor of Electrical Investments. London: 
Methuen & Co. 28. 6d. net. This is not a work for the electrical 
engineer, though even he might find it useful for reference on 
occasions; it is about the electrical business, and bas been written 
for business men by a man who has been associated with the business 
side of electricity. It covers the past of the industry in a general 
and interesting way, indicating the chief difficulties —mainly legis 
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BELF-OILING BEARINGS. 


other sizes in proportion. This ensures ‘great length of run and 
ample space for settlement of dirt; (b) No loose lids or covers; (c) 
The patent reversible elbow shown in the outside view serving for 
filling and level gauge when in position shown, and for emptying 
when reversed; (d) The outer casing of the bearing is made long 
enough to include loose collars when they are required, во that these 
share in the lubrication; (e) Ample oil lifting by two rings; (f) 
Everything in halves, including the rings, so that the bearing is 
easily put on the shaft. We understand that excellent results have 
been obtained with these bearings. In one instance 220 ft. of 2-in. 
shafting, driving by belt another line of 2-in. shafting 92 ft. long—a 
total length of 312 ft. altogether—carried in 35 of these bearings and 
loaded with pulleys with belts removed, was run at 260 revolutions 
per minute at an expenditure of 1? Hr.; the power being trans- 
mitted electrically, could be accurately measured. Were this 2-in. 
shafting doing its full work, it could transmit about 40 н.р. at the 
speed given, so that the percentage lost in bearing friction would 
only be 44. Some 800 of these bearings have been supplied for the 
new Small Arms Factory at Ishapur, India. 


Motor and Switchboard 
By W. R. Bowker. London 


Book Notices. —“ Dynamo, 
Circuits for Electrical Engineers.“ 
Crosby Lockwood & Son. 68. net. 

“Radium und andere radioaktive Substanzen.“ Ву W. J. Hammer; 
translated by Ernst Rulmars. Berlin: F. & M. Harrwitz, Der 
Mechaniker. М. 2.50. 

Workshop Costs for Engineers and Manufacturers." By L. Pearn 
and F. Pearn. Manchester: The Technical Publishing Co., Ltd. 
218. net 

Paotography for all.“ By W. Jerome Harrison. 
London Iliffe & Sons, Ltd. 1s. net 

La Pose des Lignes en Bronze, Cuivre et Aluminium." By 
Е. Pierard. Brussels: Ramlot. 1 fr. 


Sixth edition. 


lative—which have stood in the path of electric lighting, traction, 
aud power. The book is one of the publishers’ series of Books on 
Business.” Having said so much, we may best indicate the ground 
covered by citing the titles of the various chapters :— Birth of the 
Electrical Industry; Early Days of Electric Lighting; Electric 
Lighting in London; Electric Lighting in the Provinces; Early 
Days of Electric Traction; Development of Electric Inter-Urban 
Tramways; Electric Railways; Electric Power —An Industrial Revo- 
lution ; The Economies of Electric Power; Electric Power Distri- 
bution Schemes; Electrical Engineering as & Career; The F'uture of 
the Electrical Industry. 

The Statesman and the Bishop. By "John Draper." London: 
Arch. Constable & Co. 1s. net. Contributions to the fiscal problem 
have been as numerous as blackberries in autumn, during the past 
six months and more, and of those that we have seen this one is 
not by any means the least interesting. It is written in the form 
of а letter “to a gentleman in the diocese of Hereford," and dis- 
cusses theattitude taken up by the Bishop of Hereford in his letter 
of December 26th, 1903, towards Mr. Chamberlaiu's Protection pro- 
posals. Into the intricacies of the problem, and the arguments 
advanced in refutation of the Bishop’s contentions, we will not 
enter, but those who are studying the problem—and who has not 
been doing so of late —may find the book worth spending an 
hour or two upon. There is & second section of it entitled 
“Tradesmen and Tariff" reform. As the pseudonym of the author 
will have indicated, the book smells of a drapery store, from cover 
to cover, and is an effort to influence that and other trades in favour 
of Protection. 

How to Get Speed in Shorthand. By Frederick Pitman. London: 
G. Pitman. 6d. net. This is a shorthand exercise for steno 
graphers who are anxious to develop speed. The entire pamphlet is 
written in shorthand, and in the course of 20 pages counsel is given 
to those who for commercial or hobby reasons wish to perfect them- 
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selves in the art. Notwithstanding all the opportunities which are 
placed at their disposal, the rising generation do not seem to devote 
themselves too zealously to acquiring proficiency in this direction. 
Thousands of lads take up the study, only to “turn it up” after a 
half-hearted attempt. 
advanced, but those who have gone on so far as the easy reporting 
style cannot but obtain assistance from а careful plodding through 
this little educator. It might be of value'to many assistante in com- 
mercial departments connected with electrical trade. 


New Switchboard Accessories.—Messrs. J. G. Statter 
and Co., electrical engineers and contractors, of Birmingham, have 
introduced a new circuit-breaker, which has now been in use some 
time on the traction switchboard at Bury, and on the lighting switch- 
board at Batley ; also for a shorter period of time on both lighting 
extension and traction switchboards at Colchester, of the lighting 
extension at Bath, on the tramway switchboard at Gloucester jast 
completed, and on the lighting board at Radcliffe now being 
erected. From this it will be seen that the circuit-breaker is far 
beyond the experimental stage. Its principal advantages are that 
it has a free handle allowing the circuit to be open independently 
of any act on the part of the attendant, and, incidentally, the handle 
does not move when the circuit-breaker comes out. In order to re- 
engage the circuit-bresker, the attendant first raises the handle 
against no load, and brings it down against the load compressing 


SrATTER'S С1восгт-Вввлкив лир Fuses. 


the throw-off spring and the brush. The latter is firmly pressed 
down tothe two contact plates shown by means of a toggle joint 
action, А. further advantage is that it can be arranged to work 
either with or without а timing devioe, and although shown in the 
photo with а carbon brake, it is also made with a magnetic blow- 
out. Its construction is extremely substantial, and it is designed 
to take up very little space in width. Our other illustrations are 
of switchboard fuses, another speciality of the firm, one form 
showing a fuse with clips raised above the surface of the board, and 
protected by insulators, the other showing а typein which the 
contacts are sunk in the board, and surrounded by ornamental 
bushing. Both types have met with considerable appreciation on 
central station switchboards. 


Catalogues and Lists.—A 16 pp. list describing the 
" Euston” н.р, steam trap has been sent to us by the BTEAM 
FrrTINGS Co., LTD., of Temple Bar House, Fleet Street, Е.С. The 
traps, which are suitable for installations working at all pressures, 
from 80 lbs, to 300 lbs., have had a practical trial at St. Pancras for 
18 months, working, it is said, perfectly under superheated steam. 
Some excellent half-tone pictures appear, and a list is given of 
14 English electric lighting and traction stations where the Euston 
traps have been employed, and a number of electrical manufactur- 
ing, and engineering firms to whom they have been supplied. 

A small jist (14 pages) of specialities has been received from the 
KIBESTALL Foren Co., near Leeds, detailing sizes of iron and steel 
bars, patent rolled shafting, bright compressed sections, and other 
special lines. 

Messrs. W. Н. BaiLEY & Co. Lro., of Manchester, have in 
circulation a new pamphlet (No. 254) describing their improved 
system of air-lift pumping for raising water from deep wells. Fall 
particulars, with drawings and photographic illustrations, are given 
of the “ Koster " air compressor. 

Messrs. Pato & RADFORD, Ітр., have issued a new list respecting 
their ignition accumulators and automobile accessories, also accumu- 
lator charging for motor-car depóts. The“ Ashstead " accumulators 
are described and illustrated, also sparking plugs, testing instruménts, 
electric lanterns, carriage lighting sets, induction coils, and various 


accessories. А loose list describes Ње “ ” battery, which is 


à combination of a secondary and primary battery. There are two 
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positive plates, and between them one negative plate. The negative 
plate consists of a lead envelope, formed by two lead sheets, joined 
together to form a pocket. The battery is charged as an accumulator, 
but the negative plate having no capacity renders the voltage of the 
battery nearly zero after an hours discharge. The battery stands 
therefore at zero, and no loss in current takes place. When current 
is required, а pellet of cadmium is dropped into the negative pocket 
in each oell, 4 volts pressure is said to be obtained instantly, and 
the battery is ready for use. If the cadmium is removed, the battery 
ceases work. ; 

The WzsTrINGHOUSR CoxPANIES' Publishing Department has 
issued а new pamphlet entitled ' A Reconstracted and Enlarged. 
Central Station,” it being a description of the power plant of the 
Meriden Electric Light Oo., of America, which was supplied by the . 
Westinghouse Co., of America. - 


Football.—4A football match between Veritys, Ltd., and 
General Electric Co., Ltd., of Glasgow, took place on Friday even- 
ing, the 22nd inst, The game resulted in a win for Veritys, Ltd., 


e by 4 goals to 2. There was some brilliant play in the first half, 


notably that of Malcolm and Turvey on the G.E.C. side, and 
Barker, Brooks, Lamont and Wylie on the other side. There were 
quite a number of spectators from both firms. 

With the object of augmenting the funds of the Newport Nursing 
Institute, the Newport and Cardiff electrical tramway employés 


met under Rugby rules at Newport on Saturday. The Cardiff men 
proved much the smarter lot, and eventually won by 3 goals 2 tries 
to 1 try. Mr. O Bishop, electrical engineer, of Newport, 
kicked off, and Mr. Arthur Ellis, Cardiff, restarted after the 
interval. The match was followed by & smoker, when votes of 
thanks were tendered to the respective engineers, and the health of 
both teams drunk. 


Belgium.—La Société Franco-Belge pour les Applications 
de l'Bleotricitó, of Brussels, reports a profit of £8,252 for the last 
financial year. : | 


War Office Contract.—The Secretary of the Army 
Council has placed a contract with Messrs. Geipel & Lange, for 51 
Geipel's steam traps, this being the third repeat order, for the 
Royal Gunpowder Factory, Waltham Abbey; this will make a 
total of 147 Geipel traps in use there. 


American Electrical Machinery Exports.—Retarns 
just issned show that the value of the electrical machinery exported 
from the United States during February last reached a total of 
£102,141, as compared with £83,207 in the corresponding month of 
1903. The largest customer proved to be Japan, which took £23,971 
of the total, as against only £1,438 in February a year ago. 


Annular Steam Trap.— In a recent circular the United 
Asbestos Co., Ltd., of Billiter Street, E.C., draw attention to their 
" Annular” patent steam trap. The device consists of a spring- 
loaded annular valve, brass expansion tube with internal tube, 
multiplying lever, and a cast-iron frame. Its action is stated to be 
periodic and positive, giving a full bore discharge; its sensitivenesa 
is readily controlled, so that it operates at intervals from 1 to 1U 
minutes, with a fall of temperature of 5° F., and it will work at any 
pressure from 5 lbs. to 200 Ibs. | 


Smoke Nuisance.—The Northampton Electric Power 
and Traction Oo. were summoned at Wellingborough recently for 
causing black smoke nuisance. The Urban Council prosecuted, and 
Mr. Parker, who appeared on its behalf, pointed out that the dense 
smoke of which complaint was made, issued from a chimney whioh 
was really.the property of- the Urban Oouncil, and erected in con- 
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nection with-the refuse destruction works. During. some part of 
the day, however, it was used by the defendant company, and 
black smoke was never emitted except when the chimnoy was being 
so used. The company was fined £3 and costs. 


"The Trafford Power and Light Supply Co. was on 21st inst. fined · 


10s. and costs in each of 10 cases for allowing the emission of black 
smoke from their generating station chimney. 


-The Jandus Midget Lamp.—The gradual increase of 
high candle-power incandescent lamps has created a demand for 
similar lamps, bat with a good white light suitable for inside sho 
lighting, &c., allowing colours to be correctly appreciated. Th 
has brought small arc lamps into favour, but their use has been 
restricted owing to the trouble and expense of re-carboning about 
every 10 hours, and alterations necessary to the wiring to run the 
lamps two in series. The Jandus Arc Lamp and Electric Co., Ltd., 
are placing on the market their Midget arc lamps, which are 
intended to overcome these objections. We understand that they 


Jax pus Мірағт LAMP. 


will burn for approximately 100 hours without attention, and can 
be run singly and efficiently on 200—250-volt circuits. The lamps 
are manufactured entire at the Jandus Oo.’s works, at Holloway, 
on the same lines as the larger patterns. Messrs. Drake & Gorham, 
Ltd., the sole agente for the Jandus Co., have issued a list giving 


full specification, a copy of which they will forward on receipt of 
business card. 


Trade Announcements.—Mesers. J. C. Lyell & Cow 
55, Victoria Street, S. W., have been appointed sole agents for 
Messrs. О. H. Andrews & Sons, Ltd., Stockport, for the sale of 
their electric motors, dynamos, and fans, for London and district. 
Messers. Julius Sax & Oo., Ltd., have removed to 10 & 11, Great 
vids a Street, W. C., where large stocks are held, and all com- 
munications should be addressed. 

Messrs. Heaney & Co., electrical engineers, have opened new 
business premises at 327, Borough Road, Birkenhead. 
The Electrical Oo., Ltd., is laying down additional test rooms, 
and a new workshop, at its address in Charing Cross Road, W.C., 

specially for electricity meters, owing to increased sales. 

Mr. Ed. Brand notifies that he has removed his office from 63, 


Lancaster Avenue, to larger premises at 35, Shakespeare Street, 
Manchester. „ 3H 


— ...... 
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LIGHTING AND POWER NOTES. 


— 


Bedlington.— Recently the U. D. C. received from the 
L. d. R. a letter stating that the prov. order granted to the electric 
lighting company would expire on August 2nd, and inquiring what 
steps were being taken in the matter. The Council decided to 


ascertain whether the com intended to provide the town with 
electric light. M Р s 


: Bridlingten.—The first sod in connection with the 
local electric lighting scheme, was turned over on the 19th 
inet, by Councillor J. V. Mainprize, chairman of the Parliamen 
Committee, at a spot near the junction of the Alexandra Sea Wall 
and Carr Lane, on the north side of the town. The Corporation 


proposes to take over the whole of the public street lighting. The 
cost of the installation will be about £20,000. 


- Brighouse.—Messrs. Lacey, Sillar & Leigh have been 


instructed to prepare specifications for the commencement of the 
E. L. scheme which the Corporation has in hand. 


. Carnarvon.—A L.G.B. inquiry into the application of 
the T.C. for a loan of £17,000 for E.L. purposes was held on April 
21st. The Corporation has entered into a provisional agreement 
with the National Electric Construction Oo. for carrying out the 
E.L. order, it being arranged that, if the loan is sanctioned, the 
company will pay £1,020 per annum for interest and sinking fund. 
Itthe undertaking is not а success, the Council will take it over at 
the end of 25 years without loss to the town, but if it isa success, 
the Council will have an opportunity of purchase at the end of 10, 
15, or 20 yeara, and, during the first 10 years, any surplus over 


£1,630 а year will ba paid to the Corporation. Objection was 
raised on behalf of a number of гаран * 


Coventry.—At a T.C. meeting recently it was stated that 
last year the amount provided for the deficiency on the E. L. under- 
taking was £466, but that this year's working shows a small profit. 


Devizes.—The T.C. has authorised its "Electricity Com- 
mittee to negotiate with any company which may desire to lease the 
powers under its electric lighting order. 


Dundee,—The Tramway Committee of the Т.С. on 
25th inst. had under consideration a report by Mr. Richardson, the 
engineer, regarding the proposals to utilise the water at Lintrathen 
for the purpose of generating electrical energy. Three schemes 
were discussed, and it was pointed ont that to generate energy on 
an adequate scale wonld involve an expenditure of not less than 
£120,000. The Committee resolved to postpone the consideration 
of the whole subject. 


Gillingham (Dorset).—The E.L. scheme submitted to 


the Council] by а company has fallen through, and the Council 
bas decided to take no further action in the matter. 


Glasgow.— The electric light was switched on in the 
Jordanbill district on the 20th inst. 

The Eleotricity Department of the T.C. has repaid to the Ga: 
Department the sum of £13,895, being the amount of the deficit on 
the operation of the electricity works for the year ending May 31st 
1903, which was transferred to the gas account in terms of the 
Glasgow Corporation Electric Lighting Order, 1890. 

A sub-committee has been appointed to consider the present . 
position of the arrangements, dates, &c., entered iuto between the 
Electricity and the Tramways Departments as to the su of 
energy from the Pinkston power station to meet the coming winter's 
load of the Electricity Department. 

The offer by Messrs. Willans & Robinson to purchase from the 
Electricity Department 10 steam engines and four dynamos formerly 
in the Waterloo Street and Kelvinside stations, which are now in 
disuse, for £2,750, bas been accepted. The price is to be deducted 
from the amount of the contracts recently made with the firm to 

rovide and erect steam turbines at Port Dandas and Polloksham 
oad stations. 

The T.C. is to be represented at the conference of local authorities 
and companies owning electricity undertakings, which is being con- 
vened by the St. Pancras B.C. with the object of petitioning the 
B.of T. relating to actions against such undertakers for nuisance 
and damage. 


Grays.—The electrical engineer, Mr. E. D. Long, in his 
annual report, states that there were 221 street lamps and nine motors 
connected with the system. The receipts during the year were as 
follows: Private consumers, £1,681; street lighting, £923; total, 
£2,604, The expenditure amounted to £1,518, which showed a gross 
profit of £1,086, but £1,159 was required for interest and loan ге 
payments, leaving a deficit of £73. The Т.О. has decided to revise 
the charges for lighting, as follows: Consumers to have the option 
of 7d. and 3d. instead of 7d. and 4d. per unit maximum demand, or 
5d. per unit flat rate. 


Greenock.—The (xpenses to the Corporation of the 
recent arbitration on the subject of the price of electricity to the 
tramways company, the rent for cable-ways, &c., amount to £753. 
It has been agreed to purchase the free wiring installations of (ће 
National Electric Wiring Co. for £382. 


Ham.—The U.D.O. has received from the B. of T. an 
intimation that a prov. order has been granted to the Twickenham 
and Teddington Electric Supply Co., Ltd., givingipowers to supply 
energy in its district. 


Holyhead.—Mr. Price White, who has pre a free 
estimate for lighting the whole town by electricity, has been 
instructed by the U.D.C. to draw ont plans and specifications at s 
fee of 35 guineas. 


 Hornsey.—The U.D.C. has resolved to alter the price 
of energy for power pu from i2d. per unit to 2d. for the first 
80 units; 14d. for the next 80; 14d. for the next 140; and 14d. for 
all above 140 unite. 


Kettering.—The U.D.C. hasadopted thefollowing scale of 
Hire charges to consumers: — 123 per cent. per annum on the cost of 
installations and for motors and fittings, including the necessary 
wiring, under hire-purchase agreement for ten years; for hiring 
alone, a rental of 6 per cent. per annum on the actual cost for instal- 
lations, and 8 per cent. for motors, &. Consumers are required to 
enter into agreements for the hiring of wiring, &oc., and of motors 
for not less than three years. 


Kingston-on-Thames.—The Board of Guardians has 
applied to the L.G.B. for a loan of £2,250 for the installation of the 
E. L. in the infirmary. | 

A L.G.B. ioquiry was held on April 19th into the application of 
the T.C. for a loan of £15,850 for E. L. purposes. Of this sum £2,259 
represented excess expenditure, £3,110 for generating plant, £3,800 
for mains, £1,000 for disconnecting pillars, £1,700 for transformers, 
£3,360 for services, and the balance for miscellaneous items. Tnere 
was no opposition. | 


Launceston.—The B. of T. has refused to allow the 
T.C. to receive as rent £25 a year from Mesars. Crompton & Co. for 
the transfer of the Council's rights to them under the prov. order 
The T.C. has resolved to take counsel's opinion on the matter. 


London.—BarrERSEA.— Mains extensions estimated to 
cost £273 have been passed by the Lighting Committee of the B.C. 

PoPLABR.—Cable extensions estimated to cost £2,367 are to be 
carried out by the B.C. 

BETHNAL GREEN.—The E.L. Committee of the B.C. has deciécd 
to proceed with the scheme for the electric lighting of the borough, 
The estimated cost of the scheme is about £100,000. 
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 London.—Man::EBoxE.—On Wednesday last the report 
of the delegates of the Г.С. on their negotiations with the Metro- 
politan Electric Supply Oo., Ltd., was issued. U er date ths 
19th inst. the con:pany made the following alternati “ offers :— 


1. Supply of energy in bulk. In consideration of the CC 1. “taking from 
the company the whole of the energy required in theborc ig company are 
prepared to accept the price of 2d. per unit for thequanu y 11) ic din excess 
of that represented by two hours’ average daily supply 1 1 each quarter of 
the maximum demand made проп the company in the yarter, the said two 
hours’ average daily supply bein;, charged at 3d. per unit; the average ice of 
the whole of the current supplied іл апу one year not to ес ceed 1:704. per unit. 
This scale of charges will probably, under existi..g conditions, work out to a 
lower rate than 1°70d. per unit, and if the Council con: iderably increases its 
motor and street lighting loads, and provides sto;nve batteries sufic ent to take a 
reasonable proportion of the peak, the average chargea g12u!J mot be more than 
about 1:40d. The supply to be given for a period of 27 years from January Ist, 
1905, with the right to either party of claiming a revision cf price at the end of 
9 and 18 years, the revised price to be settled, failing agrc ment, by arbitration 
in the manner provided in the agreement of May th, 1901. As part 
of this arrangement, the company will be prepared, if required, to 
олде and fit up in any sub-station to be erected by ths Council in Bt. 

ohn’s Wood or in the existing generating statiors at Manchester Square or 
Rathbone Place (if the Council remove the steam piant and ada, t those stations 
for transforming ри poses), such motor-generators as the Сооп. may require, 
together with all necessary switchgear, balancers, starting machines, cable 
connections and travellers, for the sum of £7 10s. per xw. In this way, the 
contemplated outlay by the Council of from £280,000 to £300,000 on a 9, 000. K w. 


generating station, with the necessary machinery and trunk mains, would be ' 


reduced to £41,000 forall the additions necessary to bring up the capacity of the 
existing transforming plant in the borough to 9,000 kw., subject only to the cost 
of altering the present buildings. No estimate of that cost has been made, but 
it cannot be much, especially after giving credit for the value of the existing 
steam plant. If desired, the company will have plans prepared, and name an 
inclusive sum for which they will undertake to alter as well ‘as equi 
these two stations, in which sum will also be included, if ths Council wis 
it, the cost of erecting a aub-station in St. John's Wood, on a si e to be provided 
by the Council, 2. Lease of the Marylebone Undertaking.— As an alternative 
to the offer of a bulk supply, the company is prepared to accept a lease 
for the same period of 27 years, on terms whi will relieve the Council 
of all charges for interest and sinking fund (except in respect of costs) whioh 
will devolve upon them during the currency of the lease under the pending 
Bill as amended in Committee of the House of Commons, subject to the 
company having power a$ any time to terminate the lease on two years’ notice 
in the event of another order being «ranted and confirmed Dora one 
These charges are stated to be:—(l) Interest, at a rate to agreed, on 
£1,212,000 payable under the award, and on capital expenditure in 1902, 1908, 
and 1904, estimated at £150,000. (2) Sinking fund on a 8 per cent. basis in 
кү of tbe above-mentioned sums repayable in 35 years from January 1в%, 

. The directors are strongly of opinion that the costs of the arbitration 
should not be capitalised and that each party shonld bear its own costs. They 
are, therefore, prepared to rcturn to the Council the amount which has been 
paid to them under taxation. Тһе company would also provide all the capital 
required for the business in Marylebone during the lease, subject to repayment 
on its termination, less 1j per cent. per annum from the scveral dates of expen- 
diture. As bearing upon the question of depreciation, it must be borne in mind 
that the plant which depreciates most tlie steam generating plant- is outside 
the area and will be maintained at the sole expense of the company. 


After considering reports upon these offers by Mr. Wright and 
Messrs. Price, Waterhouse & Co., the delegates unanimously recom- 
mend the Council:—(1) Not to accept the company's proposals ; 
and (2) To instruct the Electric Supply Committee to proceed with 
as little delay as possible to have the neceseiry plans and speci- 
fication prepared so that the sum of £400,000, exclusive of the cost 
of the site, be expended for the purpose of erecting & generating 
station and purchasing the necessary plant and machinery and for 
the finishing of the conversion to & continuous current supply of 
the districts not yet completed by the Metropolitan Electric 
Supply Co. 

The Works Committee has agreed to hand over a site, being a 
portion of one of its depéts, to the E.L. Supply Committee for the 
purpose of erecting a generating ttz. ion. 

WARDSWORTH.—With reference to tbe appeal by the County of 
London Electric Supply Co. against one ci the conditions (viz., that 
the whole width of the tar-paved footpaths should be re-topped), 
subject to which the B.C. approved the laying of certain conduits, 
the B. of T. has allowed the appeal and approved the works, but 
without y: „uice to the terms of any special agreement which may 
have been made between the Council and the company with regard 
to the reinstatement of streets. 


Manchester.—The following is the report of the Elec- 
tricity Committee of the Corporation for the year just closed :— 
The total expenditure amounts to £261,850. Dividing this into 
running charges and fixed charges, it will be found that the former 
show marked economies and the latter heavy increases. Running 
charges amount to £53,196 for an output of 28,953,459 units, as 
compared with the previous year’s total of £44,489 for 17,400,223 
unite, or *44d., as against 67d. per unit. This saving is mainly due 
to a reduced consumption of coal, oil, waste, water, &c., and to the 
plant requiring less for maintenance. Fixed charges amount to 
£208,654, which, divided by the aggregate of consumers! maximum 
demands (measured at the generating stations), equals £12 1s. per 
KW. For the previous year the corresponding total was £140,365, 
equalling £10 19s. per kw. The additions here are principally as 
follows :—Distribution wages from £7,525 to £12,418; rents, rates, 
and taxes from £12,172 to £15,419; interest and sinking fund pay- 
ments from £76,538 to £107,727; the provision of £25,000 for 
future renewals. During the earlier years of the department a 
renewals suspense fund was built up to the extent of £17,578, but 
was exhausted by March, 1900. In the case of management 
expenses, which also come under the heading of fixed charges, these 
show a substantial reduction—from £14,615 to £11,766. The 
income during the past year from lighting and traction sales is as 
follows :— 


Lighting at 
lid. per unit 
Lighting at plus fixed 
044. per unit, charge. 'Traction, 
During 1903-4 £70,484 £75,973 £100,000 
During 1902-3 ... 61,937 63,885 62,463 
Increase. £8,547 £12,088 £47,537 
Increase per cent, 14 19 90 


From power sales the income is £13,830, being £1,766 less than 
last year, notwithstanding the increase of 766,511 units in the 
quantity sold. This is explained by the reduction in price. 


Pollokshaws.—The Corporation Electricity Committee 
has recommended that if the E.L. order now being applied for by 
the Clyde Valley Electric Power Co. is refused, and T.C. obtain au 
order for themselves, the Glasgow Corporation should supply the 
energy. 


Rochdale.—For the first time the Corporation electrical 
undertaking shows a profit, the surplus being £622. Last year there 
was a deficit of £1,492, and in the previous year of £2,385. 

In order to meet the demand for energy for the tramways, 
additional plant is to be provided at an estimated cost of £15,000. 


Skipton.—Mesers, Baker, Lees & Co. have asked the 


Council if it is willing to allow its powers under its prov. order for 
electric lighting to be taken over, upon terms, by a company. 


Ntratford-on-Avon.—The T.C. has resolved to ask the 
Southern District Electricity Corporation to arrange an interview 
with its E.L. Committee with a view to fully discuss the question 
of lighting the town by electricity. Messrs. Baker, Lees & Co. have 
reminded the T.C. that the B. of T. on December 17th last wrote 
respecting its prov. order. 


Thames Ditton.—The U.D.C. has come to an agree- 
ment with Edmundson's Electricity Corporation with respect to the 
prov. order being applied for, the company having decided to erect 
а power station in the district, if necessary, and agreeing to the 
charges for energy proposed by the Council. 


Warrington.—4A L. G. B. inquiry was held on 26th iust. 
into the application of the Corporation for sanction to borrow 
£5,000 for electric lighting purposes. It was pointed out that the 
expenditure was in connection with the extension of mains in the 
borough, for increasing the area of supply of electricity, and sundry 
additions to plant and buildings. 


Whitehurch.—The South Wales Electrical Power Co. has 
been granted permission to lay cables to the Melingrifüth Works, 
Whitchurch, and the Phoenix Brickworks. The Whitchurch P.C. 
has resolved to write to the district council to inquire what steps, if 
any, would be taken to light the town by electricity. 


Windsor.—The Electrical Installation Co., Ltd., has 
offered consumers the option of a flat rate of 6d. per B. of T. unit, 
with various discounts, or a maximum demand rate of 12s. per 8-c.r. 
lamp per annum, and 3d. per unit for all excess unite. 


Worcester.—The T.C. has decided to erect an iron and 
glass switchboard gallery, and steps, at the Powick station, at u 
cost of £90, in order, it is stated, to avoid danger from fire such as 
recently occurred at Bristol. The Nevile;Engineering Co. has been 
entrusted with the work. 

The Council has also resolved to approach Electromotors, Ltd., 
to endeavour to get a hiring agreement signed in reference to the 
company supplying motors on the two years’ hire-purchase system, 
and at the company’s own risk and cost, collect the instalments of 
the purchase money, less 5 per cent. This was proposed by the 
electrical engineer, who advised the giving up of the hire of 
motors, 


TRAMWAY AND RAILWAY NOTES. 


Blackpool.—The result of the past year’s working of 
the Corporation tramways shows a slight falling off. The estimated 
receipts were £42,126, but the actual revenue fell short of this by 
£113. The car receipts alone were £427 beJow the estimate. A 
year ago the profit, before taking interest and sinking fund into 
account, stood at £15,995; this year the figure has dropped to 
£14,698. For the former year the interest and sinking fund 
amounted to £11,678; this year it has risen to £13,666. After 
deduction of this and other charges, there remains a net profit of £56. 


Brighton.—The T.C. has instructed the engineer to 
commence laying the tramways in North Road and Queen’s Road as 
soon as the Dyke Road tramway is practically completed. The 
engineer stated that he hoped to have this line ready for use in 
July if started soon ; there is no doubt that it will be considerably 
patronised, taking people from the railway station to the sea front, 
and vice versá, The construction of the tramways in Dyke Road ів 
proceeding quickly, and the line should shortly be ready for 
inspection. 


Chatham.—The Chatham and District Electric Tram- 
ways Co. have written to the Gillingham T. O. that they propose to 
adopt a universal penny fare for all distances in regard to all chil- 
dren. The company do not see their way to applying this fare to 
adults. 


Chester.—The T.C. has decided to extend the electric 
tramway in the City to Boughton, at an estimated cost of £16,000. 


Folkestone.—The Т.О. has received the report of Mr. 
C. H. Merz, respecting the proposed electric tramways. He strongly 
recommends the overhead system, provided the objections of Lord 
Radnor, the Lord of the Manor, to overhead wires, can be over- 
come, The slot conduit system is quite out of the question on the 
ground that it would be a commercial failure, but the “G. B.” 
surface contact system is worthy of atrial. The capital cost of the 
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“а. B." system would be £7,200 per mile of single track, against 
£6,400 for overhead equipment. He also recommends the Council 
to obtain energy from the local electric light company, instead of 
generating it. The Council has decided to approach Lord Radnor 
with the object of securing his consent to the overhead system. 


Glasgow.—The T.C. has disapproved of the introduction 
of ared spot or band on electric and gas lamps at the tramway 
stopping places, so that these might be as clearly observed as 
possible after dark by intending passengers. The experiment has 
not been a success. 


Leicester.—At a meeting of the Council on Tuesday, it 
waa stated that it was hoped to formally inaugurate the service 
of electric trams for the borough on May 18th. It is exactly 12 
months since the work of laying down the new service began, and 
the expedition with which it has been carried out has given general 
satisfaction. Trial trips with the new cars have proved most suc- 
cessful. 


L. & N.W. Railway.—It is reported in a daily paper 
that the Newport Pagnell ch of this railway is shortly to be 
converted from steam to electric traction on the same system as the 
Liverpool and Southport line. 


- Mansfield.—Messrs. Bramwell & Harris have informed 
the T.C. that the tramway company intends to carry out the Mans- 
field and^District Light Railways Order in its entirety, and not to 
drop any part of it. 


Scarborough.—On 21st inst. а trial run was made over 
the electric tramways. 


West Bromwich.—Unless conciliatory counsels prevail 
there isa grave danger of litigation between the Corporation and 
the South Staffordshire (Lessee) Co. The Corporation purchased 
the tramways at the expiration of the old lease, but agreed to recon- 
struct the lines for overhead electric traction, and to again lease 
them to the company. An agreement to this effect was entered 
into, and signed by both parties. As soon as the reconstruction was 
completed, and the tramways were passed by the Board of Trade, the 
company commenced to work them; but as they then discovered 
that the permanent way was not properly laid, they refused to sign 
the lease until the permanent way was put right by the Corporation. 
The company, on their part, assert that they informed the Corpora- 
tion that the lines were not being properly laid at the time, and, con- 
sequently, they refuse to pay the annual rental agreed upon until 
the lines are put right. They have, however, already paid over to 
the Corporation the same amount as was formerly paid to the old 
Bouth Staffordshire Co. This was stated to be considerably less 
than would have had to be paid if the new lease had been signed. 
The Corporation has demanded payment of the full amount, as it 
has been advised that the agreement is as binding as the lease 
itself. The company, on the other hand, refuse to pay until the 
lease is signed, and they decline to sign until the permanent way 
is put right. The Corporation bas now mentioned a specific time 
for the company to pay over the money, and unless an amicable 
settlement is arrived at in the meantime, it is feared that legal 

‚ proceedings will follow. 


West Ham.—On Tuesday the Corporation adjourned the 
consideration ef a scheme for giving bonuses to motormen and 
conductors. The suggestion is to present £1 per month to the most 
deserving man in each of the two classes. In making the award to 
motormen regard would be had to immunity from accidents, careful 
handling of cars, &c., and in the award to conductors to receipts of 
сага, freedom from complaint, neatness of cars, &c. 


Wolverhampton.—The Willenhall Road section of the 
tramway system has now been completed. Cars have been run on 
the line as far as Coventry Btreet since Easter, and on Friday in last 
week the length from Coventry Street to Dean's Road was opened 
for traffic. By the opening of this length, communication is esta- 
blished to Willenhall, but passengers from Wolverhampton have to 
change at Dean's Road from the cars run on the surface contact 
system to those run on the overhead system by the ВЕТ, Co. 
With respect to the Wednestield Road tramway, now in course of 
construction, there is trouble ahead, and the work ia being delayed. 
For weeks past no perceptible progress has been made in Canal 
Street, where trade is practically at а standstill, because the 
thoroughfare is almost impassable. It seems that a difficulty 
has arisen with Mr, Shelton, timber merchant, who has extensive 
premises in the vicinity. The road was broken up a month ago, 
but nothing further was done. Then preparations were made to 
continue a double line across the railway bridge, but here Mr, Shel- 
ton stepped in and objected. He protested that he had been given 
' no notice, and he pointed out that not only is the work seriously 

interfering with the traffic from his yard, but that a double line 
would deprive him of sufficient space to allow of the entrance and 
exit of vehicles to his works. He pointed out that the Committee 
was bound to leave a clear 9 ft. 6 in. space, whereas it was pro- 
viding for only 2 ft. 6 in. The result was that the double line was 
countermanded, and the single track is now being proceeded with. 
But this did not end the troubles of the Tramways Committee. 
It had omitted to notify the Midland Railway Co. and the 
Canal Co. of its intentions with regard to the crossing to the 
goods station and the lines over the bridge, and the work at these 
two places has been suspended until a satisfactory understanding 
is arrived at. Alterations in plans and intentions have рага- 
lysed the progress on the route. The consequence is, that the con- 
dition of affairs on the Wednesfield Road is quite chaotic. The 


lines are being laid at different places between which there are 
blank which will remain untouched until satisfactory arrange- 
ments are made with various parties concerned. 


тее -e 


TELEGRAPH AND TELEPHONE NOTES. 


Italian International Telegraphs.—The Italian Ad- 
ministration announces the opening to International service of 
telegraphic communication between Asmara and Addis Abeba, 
connecting the Abyssinian stations Adue, Marcalle, Oufla, Marto, 
Borumieda, Ошто, Ailu, Ancober. | 


Swansea Telephones.—It is reported that a deadlock 
has arisen between the Swansea Corporation and the National 
Telephone Co. in regard to the inter-communication between the 


municipal service and that owned by the company. 


Telegraphic Interruptions and Repairs :— 


CARLBS, INTERRUPTED, 
ee May 5, 1909 oe oe 


86. L —— May 7, 1909 
. u ue ee ee ee oe ee ee ee 
Trinidad- Aug. 9,1901 .. .. 


REPAIRED, 


enne- ee eo ee ee ee Aug. 18, 1903 ee ee 
Anjer-Kalianda oe ee ee @e oe ee Aug. 2, 1902 ee oe 
Reissa-Issa (Yemen).Camaran ns  .. Oot. 23, 1903 .. .. 
Tourane-Amoy .. «6 .. € €. Nov. 10, 1908 .. April 26, 1904 
Tarifa-Tangier oe ee е ee ee oe Jan. 18, 1 ee ee 
Closed { Nagasaki-V ladivostock ee ee ee Feb, 16, 1904 ee 

Port Arthur-Chefu ee ee ee е Feb 18, 1904 ее 
Foochow-Formosa ee oe ee ° Feb. 11, 1904 ee 
Dakar-Conakry .. АЕ zs .. April 11, 1904 .. 
LANDLINES, 

Seoul-Masampo oe oe ee ee ee Feb, 18, 1904 
Seoul-Gensan ee as si .. Feb. 18, 1904 
Anju-Ping-Yang.. vs s єє .. Feb. 25, 1904 .. T 
Ninguta-Vladivostock .. ce .. March 2, 1904 .. a 
Mou mein-Bangkok ee [EJ ee April 23, 1904 r.. April 18, 1904 


Telegraph Cable Imports.—The value of the foreign 
telegraph cables and apparatus connected therewith imported into 
this country during March amounted to only £2,512, as compared 
with £2,985 in the preceding month, and £5,960 in March, 1902. 
For the first quarter of the current year the value of these imports 
has only reached & total of £9,246, or £13,752 less than in the 
corresponding three months of 1902. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aberdeen.—April 30th. Condensing plant, pump and 
piping. See Official Notices” April 16th. 


Aberdeen.—May 14th. Coal bunkers, and coal and ash 
conveyor. See “Offcial Notices to-day. 


Abergavenny.—May 24th. Electric lighting of Mon- 
mcuthshire Asylum. See Official Notices April 22nd. 


Ayr.—May 20th. Boiler, buildings, engines, dynamos, 
switchboard, wiring, mains, &c. for the District Lunacy Board. 
See Official Notices April 22nd. 


Birkenhead. — May 14th. Feeder and distributing 
mains, See Official Notices to-day. 
Bristol.—May 16th. One 750-kw. to 1, 000-KwW. single- 
phase turbo-alternator. See Official Notices to-day. 
Canterbury.—May 14th. 1,800 yde. of cable. See 
„Official Notices to-day. 


Canterbury.— June 1st. Boiler, piping, 300-KW. steam 
BHO switchboard and economiser. See Official Notices 
to-day. 


Cleckheaton.— May 2nd. 
See Official Notices” April 22nd. 


Chili.—June 28th. Electric lighting of the city of 


1 Arenas (Straits of Magellan). Beo this column for February 
19th. | 


Clyde.—May 23rd. Electric wharf cranes for the Clyde 
Navigation. See “Official Notices” April 22nd. 


(Continued on page 711.) 


350-KW. steam dynamo. 
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ASBESTOS AND ITS USES. 


WE recently visited the works of the United Asbestos Co., 
Ltd., and so interesting did we find the processes of treating 
asbestos, from the raw material to the finished article, that 


Lö __ ~ - 


ITALIAN ASBESTOS IN ITS NATUBAL STATE. 


we feel it a duty to our readers to put them in possession of 
the very useful information which has been courteously 
placed at our disposal by the officials of the company. 

The exigencies of space will not allow us to enter into the 
origin and history of the mineral, even if any useful purpose 
could be served by so doing ; we do not intend to reproduce 
the hackneyed statements regarding the use of asbestos cloth 
by the ancient Greeks апа Romans, but will at once plunge 
in medias res as they exist to-day. Asbestos is found in all 
quarters of the globe, but the only kinds so far found euit- 
able for what may be termed universal commercial purposes 


“ UNITED” ASBESTOS Mings IN ITALY. 


are the Italian and Canadian varieties, although the Russian 

and South African specimens have their uses in & more 

limited field of operations. Ше: 
Asbestos is а Greek word signifying unquenchable, un- 


consumable, eternal. The material is a variety, of horn- ` 
blende, and is a mineral substance, the chemical constitu- 
ents of which are chiefly silica and magnesia. 

It may be interesting to give the chemical analyses of the - 
two qualities which are chiefly dealt with in the asbestos - 


CANADIAN ASBESTOS IN ITS NATURAL STATE. 


industry—viz., Italian and Canadian. These are as 


follows :— 

Italian. Canadian. 
Magnesia Dus ss es .. 38 33 
Silica... oi —- ТЕ ies e. 42 41 
Oxide of iron es 85 S — 8 53 
Potash aids dis себ s ue c — 
Soda ... К sic е, ds — 132 1 
Alumina ... M T3 8 — 23 7 
Moisture evaporated at 100° C. ... we cd — 
Losses on heatingito white heat „ UH A 123 

100 100 .' 


The peculiar characteristics of this wonderful material 
are that it is fibrous, fireproof, an insulator of electricity, a 


t UNITED” ASBESTOS MINES IN CANADA. 


non-conductor of heat, and proof against acid to а very 
large extent. 
It was reserved for some enterprising Scotchman to bring 


asbestos before the notice of engineers in this country, and 
F 
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in this connection the name of the late Mr. Walter McLellan, 
of the well-known Glasgow engineering firm, is associated. 
This gentleman, with Mr. H. R. Robson, of Glasgow, was 
engaged for several years in investigating the asbestos 
industry, with the result that, having satisfied themselves 
as to the commercial value of the mineral, they formed a 
company in 1871, called the Patent Asbestos Manufacture 
Co., Ltd., estab- 
lished works in 
Drummond Street, 
Glasgow, and com- 
menced operations. 
pi A few years later 
а competing firm 
called ** The Italo- 
English Pure As- 
bestos Co.," of Lon- 
don, came into 
existence, backed by 
powerful influence, 
with extensive 
mining rights, and 
а manufactory in 
Turin. А keen 
struggle for 
supremacy com- 
menoed, and in the 
year 1880 the rival 
concerns were 
amalgamated by 
the formation of 
“The United As- 
bestos Co., Ltd., 
under the presi- 
dency of Sir James 
Allport, of the Mid- 
land Railway. Fresh 
competitors were soon in the field, and obtained a share of the 
trade opened up by the enter prise of the pioneer company. It 
was found desirable to concentrate the manufacture hitherto 
carried on in the old works at Glasgow, Turin, and Tivoli. 
near Rome, and extensive works were secured on the canal 
bank and River Colne at Harefield, where asbestos goods, in 
all the forms in which they are now ‘offered to engineers, 
are manufactured. -2 2o : Шз 

Geographically, the mills are-situated<on the water-shed, 
which converges'on 7 
the Thames at a 
point where the 
Rivers Colne and 
Gade flow in one 
channel, which also, 
for а certain dis- 
tance, carries the 
Grand Junction 
Canal. These two 
rivers, with smaller 
tributaries, all pass 
through the works 
of the United As- 
bestos Co. at Hare- 
field Valley. 
» Before they reach 
this point, they pass 
through other mills 
in а more or less 
scattered form, and 
some distance below 
Harefield Mills they 
are again broken up 
into а number of 
other streams, 
rendering service to 
various paper and 
corn mills above and below Harefield. The whole collective 
power of these various streams is concentrated at Harefield 
Miu into one powerful river, which at this point has a fall 
of 6 ft. 

This natural power is utilised by the United Asbestos Co., 
distributing it over three large water wheels, which, when 
water is plentiful, can develop 100 H. p. This is one of the 


PREPARING AND CRUSHING ASBESTOS 


CARDING AND CONDENSING ASBESTOS. 


reasons why such a large factory has been put down so far 
out of the beaten track. 

The business of the United Asbestos Co. has, however, 
grown to such an extent, that steam power has had to be 
utilised in addition to water-power, and three steam engines 
are at work in addition to the three water wheels,: bringing 
up the aggregate motive power of water and steam combined 
to about 300 Е.Р. 
Although the 
position of the mills 
is somewhat out of 
the way for some 
purposes, all the 
coal used is brought 
direct from the coal 
pit, right alongside 
the » boilers, and 
within a few feet of 
the furnaces. 

The self-con- 
tained nature of the 
works is further 
evident from the 
fact that all the 
gas used is made 
on the premises, 
and a powerful 
Merry weather 
steamer is ready at 
any moment in case 
of fire. 

Italian asbestos 
has been found at 
an elevation of 
about 7,000 to 
10,000 ft., and the 
principal work has 
been carried on at an elevation of about 5,400 ft. The 
method of working is to follow the veins on the sur- 
face, which run into the rock in a downward or 
upward direction, and finally converge to a centre where a 
pocket of as much as a ton ora ton and a half of asbestos 
may be obtained by blasting the rock with dynamite. The 
asbestos has then to be carried by men or on mules or in 
small trucks to the roadway, and from there by the 


. nearest]railway: for transport to^ Genoa, from which place 


it is shipped to the 
Thames and thence 
by canal to the 
company's works at 
Harefield. 

The Val d'Aosta 
mines lie north of 
Turin and Ivrea. 
The best quali- 
ties are found 
in the Vale of 
Challand (where 
gold is now being 
mined їп paying 
quantities) and Val 


Tournanche leading 
up towards the 
Matterhorn. 


Grey fibre, suit- 
able for spinning 
intothread, weaving 
into & cloth, and 
plaiting into rope 
or packing, also for 
making into  as- 
bestos millboard 
and paper, is found 
in both the dis- 
tricts of Valtellina and the Val d'Aosta, but floss 
asbestos, the quality which is most generally known to 
the public by its use in gas stoves, for which it is most 
suitable on account of its great resistance to heat, is found in 
the Val Susa, near Turin. This quality cannot, however, 
be used for spinning purposes, as iu is too weak in tensile 
strength. Asbestos in the form of a fibrous powder is also 
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found in the same district, and this has been made into a 
fire-proof paint, which has been used for fire-proofing wooden 
structures in all parts of the world. The seam of powder, 
8 ft. wide x 1 ft. deep, was discovered through a landslip 
almost at the base of the mountein where the mine is 
situated. 

The formation of the United Asbestos Co. gave an impetus 
to the search for asbestos in other parte of the world, and as 
it was known in 1868 that a similar fibrous mineral was 
found in Oanada, in the province of Quebec, preparations 
were made to commence mining operations there on a con- 
siderable scale. The fibrous mineral found in Canada in the 
serpentine rock is technically called chrysotile, but ite 
chemical composition is very similar to the hornblende 
variety, and has similar physical properties. 
== Тһе immediate locality where the best qualities are 
obtained lies in the eastern township on the line of the 
Quebec Central Railway, half way between Quebec and 
Sherbrook and north of Montreal. The formation is 


Russian fibre is sharp and prickly, and before manufacture 
it requires to be mixed with longer and more suitable fibre. 

There is also the South African blue fibre, known to the 
mineralogist as crocidolite. It is found in extensive deposits 
in Griqualand West, Cape Colony, on the banks of the 
Orange River. It differs from Italian and Canadian, mainly 
in that it is a silicate of iron instead of а silicate of 
magnesia. One analysis gives :— 


Silica ... ө» 
Oxide of iron 
Alumina as 
Magnesia 902 
Volatile matter 
Loss on ignition 


MENT 


100 per cent. 


It generally runs longer in fibre than Canadian, and the 
fibres are stronger and lighter, nevertheless it is not quite во 
easy to manufacture. 


SPINNING ASBESTCS. 


metamorphic, and the asbestos is obtained from a belt of 
serpentine, extending on the north-east from the township of 
Broughton to Ham on the south-west, and including Thetford 
Coleraine and others. The mining here, as shown by the illus- 
tration, is not conducted under the ваше difficult conditions 
as in Italy ; the district being more favourable on account 
of its lower altitude. The operations are carried on by means 
of drills worked by compressed air, and other machinery, and 
these circumstances, together with the ready and cheap 
transport, and the fact that a larger proportion of fibre to 
the matrix is found in Canada, reduces the cost of the 
Canadian fibre very much. In both Italy and Canada, the 
fibre is separated from the rock and classified into three 
qualities, before shipment. In Canada the veins of the 
fibre run through the rock in all directions, and at different 
angles. Sometimes these are parallel and divided by thin 
layers of rock, in which is found a great deal of chrome ore. 

Now that the demand for asbestos has increased, a con- 
siderable quantity of asbestos is being exported from Russia 
from the district of Ekaterinburg, in the Ural Mountains. 


On account of its containing about 40 per cent. oxide of 
iron, it is not suitable for many purposes for which asbestos 
is required, 

The machinery and plant in the Harefield Works are of 
the most remarkable and complete nature, and would occupy 
much time to even attempt to describe them. Moreover, as 
recent improvements have been effected in the mode of treat- 
ment, our readers will understund that we must exercise a 
little reserve in dealing with this part of the subject. 

We will briefly state the process of manufacture, and in 
so doing, will refer mainly to the Canadian asbestos. The 
Italian fibre is more difficult to deal with, and requires special 
machinery. 

The works are divided into several departments, First 
there is the sorting and opening department, where the crude 
asbestos is dealt with. The blocks of fibre, or ** rock," are 
crushed and opened up in special machines in such a way as 
not to destroy the fibre, and are passed thence to“ shaking” 
machines, where the long fibre is separated from the short, 
and particles of rock removed. The long fibre suitable for 
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spinning into thread is then taken into the carding and 
condensing department, and the short to the millboard and 
boiler-covering departments. The treatment of the long fibre 
in the carding and condensing department is very similar 
to that in a textile factory, but its appearance would be 
scarcely encouraging to one who had been accustomed to 
wool or cotton. These latter staples, examined under the 


QuEEN's THEATRE, MANCHESTEB, AFTER FIRE, AUGUST 17TH, 1890, 
SHOWING THE “ VICTOR” FIREPROOF Drop CURTAIN BY WHICH 
THE STAGE AND SCENERY WERE SAVED. 


microscope, exhibit a notched or serrated appearance, which 
explains the ready way the material clings together when 
twisted. The peculiar nature of asbestos presents difficulties 
which are rendered more evident when its behaviour in the 
machines is watched, but these difficulties are overcome by 
special appliances attached to the condensing machines. As 
the fibre comes from the condensers in the form of silver or 
condensed thread without any twist, it lightly folds itself in 
cans placed there to 
receive it, and is then 
taken to the spinning 
and doubling depart- 
ment, where it is 
twisted into threads of 
every degree of fine- 
ness required. The 
thread then passes to 
the weaving and braid- 
ing department, where 
it is made into various 
forms of yarn pack- 
ings, also into tapes 
and cloth. The cloth 
is then taken to the 
indiarubber depart- 
ment, where it is 
proofed and made into 
what is known as 
asbestos and india- 
rubber woven sheeting, 
tape and rings for 
steam and other joints, 
and also into rolled 
cloth and square block 
packings for glands. 
Recognising that 
in these days of 
fast steaming and 
high pressures it is 
of supreme importance to marine engineers that they 
shall have jointing and packing materials upon 
which they may place reliance, the company produced 
some years ago a combination of asbestos and metallic 
wire which, with further improvements recently effected, fully 
answers expectations. Attempts had been previously made 
in this direction, but the results were not considered satis- 


factory, inasmuch as the asbestos metallic cloth was simply 


woven either with a wire warp and asbestos weft, or with 


alternate threads of asbestos and wire. There is now en- 


closed, by an improved method recently adopted, a fine brass. 
wire in the centre of every thread of asbestos in both warp 


and weft, thereby adding very largely to the strength of 
the cloth, while the wires are completely protected by the 
asbestos. This material is known as the ** Victor" metallic 
cloth, and, being made into tapes and all sizes and shapes 


of joints, as well as into round and square packings, is now 
largely used, with satisfactory results, by marine engineers 


and others. 
So dense and close can joints be made from this material 
that it is being largely supplied for hydraulic work, and small 


rings have been tested up to pressures of 2,500 and, 


8,500 lbs. to the square inch. 
Another form of joint is the“ Salamander“ joint, which 


has been patented. These joints have two concentric rings 


made from the metallic cloth to which we have just 
referred. The rings are sustained by a suitable metal 
ring, the vertical wall in the centre of which forms a par- 
tition between them, and absolutely prevents the possibility of 
displacement by either steam or moisture. By this arrange- 
ment, in fact, a double self-sustaining joint is made in place 
of the ordinary one. 

We have just referred to the ** Victor " metallic cloth, and 
may add that so far as its heat-resisting properties are con- 
cerned this is clearly demonstrated by a fire which entirely 
destroyed the auditorium of the Queen's Theatre at Man- 
chester in 1890. The stage had been fitted with one of the 
company's patent metallic asbestos curtains; the fire 
originated in the auditorium and raged fiercely for several 
роо в, but the whole of the stage and contents were saved 
by the curtain. 

Turning again to the processes of manufacture at Hare- 
field, we said that in the sorting and opening department 
the long fibre suitable for spinning is separated from the 
shorter fibre suitable for millboard and boiler covering, and 
this brings us to the millboard department. 

The manufacture of asbestos millboard is somewhat 
similar to that of ordinary cardboard. After some pre- 
liminary treatment, the asbestos fibre is run with water into 
the tanks of beating engines. Each ot these tanks is provided 


WEAVING ASBESTOS CLOTH. 


with a rotating beater, which maintains a thorough | 
circulation, taking up the fibre, opening and drawing it out, 


and then sending it forward to be soaked for a time until it 
comes round again to the beater. "The binding ingredients 
are here added and thoroughly mixed with the fibre, when 
the pulp is passed into the vat of the millboard or paper 
machine, where it is kept in a state of agitation until 
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> gradually drawn off. The water passes through a fine wire 


been effec 
company ventures 
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ganze on В revolving, cylinder, leaving а thin coating of pulp 
on the cylinder. his is then transferred by means of an 
endless band toa second rotating cylinder, where it gradually 
accumulates until the i i reached. 


trimmed, when their manufacture is complete. 

In this process the chemical composition of the asbestos 
undergoes little if any change, and excepting the binding 
materials which have been added, 
the composition of the best millboards to be practically the 
same as the fibre from which they are made. 

We now come to the boiler-covering department, where 
the short fibre and powdery asbestos is worked up with other 


. suitable ingredients into a non-conducting composition for 
.. covering steam boilers and pipes. 


Great improvements have 


ted in this composition in recent years, and the 
manipulation 


and application, asbestos composition will compare favour- 


И ably with any other known material as regards its 


power as 
ductor of heat, while its indestructible nature is 


The subject of covering steam boilers and pipes has, how- 


ever, been brought into special prominence by the rule of the 
Board of Trade, that all steam pipes and boilers of marine 
engines shall be tested by hydraulic 
working pressure in i 

pipes the lagging ` must be removed ; but 
within the discretion of the 


pressure to double the 
Before testing the 
it is, we believe, 
Board of Trade surveyor 


at certain intervals. 


whether or not the lagging of the boilers shall also be 


removed before testing. 


factory 
making quilts or mattresses comp 
stuffed with non-conducting material is not new, for this was 
done by the company years вво for non-conducting purposes. 


This rule points to the desirability of producing satis- 
removable boiler and pipe covering. The idea of 
oged of asbestos cloth filled or 


But the way in which these quilts or mattresses were prepar 


was somewhat defective, 
which they were filled shifted. its position, the result being 


that some parts 0 


as the fibre or other material with 


f the mattress became choked and other 


parts empty. 


A- 


\ 
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This defect has now been removed by a simple arrange- 


ment which has been protected. 


n 


remarkable 
being conducted under the patronage of the Lord Mayor and 


a distinguished company 
1882. 
building of 


one in which the fire occurred at & 


foot ; it is easily ap 


conductor, and 


mattresses of this class 
builders in this country. The surface can either be painted, 


| W 
| N 


or can be covered with sheets of zinc. 
done in some cases. 


usbestos powder is used, were patented 


wooden structures of 


The weight of the covering is only 14 lbs. to the square 
plied, and may be removed and replaced 


It has been carefully tested as а non- 
found to give excellent results. Several 
have been already supplied to ghip- 


itbout trouble. 


The latter has been 


in which в considerable quantity of 
and introduced in 


ovember, 1881, and are of two principal kinde. 
First, asbestos: fireproof paint, suitable for rough wood- 


Asbestos paints, 


work, such as joists, rafters, beams, stairs, warehouses and 


all kinds. Numerous public experi- 


ents have been carried out from time to time, proving the 
fre-resieting qualities of this paint, the first 


at the Orystal Palace in January, 


Nearly 150 tons of the material were used on the 
that and the Fisheries, Health, and Inventions 


the protection afforded by the paint. There was 
stall in a remote part of 


e buildings at four o'clock in the morning. The stall 


and ite contents were destroyed, and the wooden floor of the 
building burnt through ; but the wooden partitions against 


. which the stall stood, as well as 
. were painted, were 
blistered, but the pain 
doubtless would have 


which 


obably with disastrous results. 


IF we were to refer to the numerous other articles into 


which asbestos is manufactured it would 
reading. Twelve years вро only three or four distinct kinds 
of goods were made ; 
varieties. 
known in the laboratory of 
now finds its way in one form or 
. workshop where steam is employed. 


secretary to the company, and Mr. 


111 


become wearisome 


now the company turn out over 100 
25 years ago Was practically only 
the chemist or mineralogist. 
another into almost every 


Asbestos 


Finally, we have to thank Mr. J. Alfred Fisher, the 
general manager, Mr. Joseph Hawkridge, the assistant 
McCallum, the works 


manager, for their cordial co-operation in the preparation of 
this article. 


— ——— 


CONTRACTS OPEN. 


(Continued from page 706.) 


Deptford.—The B.C. on Tuesday decided to call for 
aix firms for wiring and plain fittings for the new 


Town Hall and municipal buildings; Messrs. Medhuret & Lloyd, the 
i estimate the cost at £710. The 


draft, general conditions, drawings, and epecifications for (1) the 


of steam dynamos and booster ; 
(3) switchboard and connections; and (4) steam piping 
work, were submitted, but the consideration of them was postponed, 


pending the Committee having & 
respecting detaile. Messrs. Medhurst & Lloyd were instructed to 


prepare a speci ücation for the provision of internal telephones. 


Dublin.—Msey 9th. Steam three-phase extra high- 
pressure set (1,000 to 1,500-K W.), pipíng and switchboard. Bee 
N Official Notices April 15th. . 


Dundee.—April 30th. 
1 аш the Electricity Department. Bee 
22nd. | 


Glasgow.— May 9th. Four sets of 
panels for the Electricity Department. Bee 


General stores, electrical goods, 
«Official Notices" April 


800-kw. dynamo 
“Official Notices 


April 2204. 
Glasgow.— May 98rd. Main cables and electricity 
meters. Bee Official Notices " to-day. 


Hackney.—May 26th. Electricity supply mains. See 


„Official Notices April 22nd. 


Hammersmith.—May ixth. Two 1,500-kw. steam 
turbines ог low-speed engine generating sets, with condensers, 
-boilers and superheaters. See Official Notices April 15th. 


Molland.—May 31st. Tenders are being invited until 
May 3186 by the Municipal Authorities of Utrecht for the supply 
and laying of the armoured mains in connection with the municipal 


central electric lighting station. 
Ilkeston.— May 7th. Advertising on the electric cars. 
See “ Official Notices” April 22nd. | 
[taly.— August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the town. 


Kilmarnock.—May 17 th. Permanent way work. 
u Official Notices April 15th. 

London. May 4th. The May-Oatway Fire Appliances, 
Ltd., is inviting tenders for wiring certain buildings on its system. 
Все Official Notices " to-day. 

L.C.C.—May 17th. Extra high-pressure three-phase 
board, low-pressure combined direct and three-phase ditto, sub- 
station and transformer boards for Greenwich power station. Bee 
our Official Notices » April 15th for particulars. 

I. C. C. May 17th. Ten water-tube boilers with super- 
heaters, See" Official Notices " to-day. 

Manchester. — May 95th. Twenty movable electric 
cranes, for the Ship Canal new dock works. Bee “ Official Notices б 
to-day. 


Melbourne.— May 18th. 
steam dynamo. Bee « Official Notices ^ March 18th. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See “ Official Notices” March 18th. 


Neath.—May 16th. Electric light mains, feeder pillars, 
and switchboards. See Official Notices to-day. 


See 


Poplár.— Мау 7th. Cables and battery. See Official | 


Notices” April 22nd. 


One 750-KW. direct-current 
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Royton and Crompton.—A: ril 30th. Permanent way. 
Bee “ Official Notices " April 8th. 


Southampton.— May 11th. Arc lamps, motors and 
service cable, See Official Notices " to-day. | 


Spain.—May 8th. The Municipal Authorities of Moral 
de Calatrava (province of Ciudad Real) are inviting tenders until 
May 8th for the concession for the electric lighting of the town 
during a period of 20 years. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Moral de Calatrava (Ciudad Real). | 


Spain.—Jone 15th. Tenders are being invited until 
June 5th by the Spanish Ministry of Posts and Telegraphs for the 
maintenance and working during a period of 5 years of the existing 


submarine telegrap': cables between (1) Cadiz and Teneriffe of the | 


Canaries; (2) betw en Barcelona and Mallorca; (3) between Centa 
and Tang lers; ч) between Chafarinas and Nemours, and for the 
repair of the cable 1 etween Tarifa and Tangiers. 


Stoke-upon-1lrent.—May 13th. Meters, demand indi- 
cators, and house service cut-outs. See Official Notices to-day. 


Wallasey.—May 7th. Condensing plant. See Official 
Notices” April 15th. 


Walthamstow.—May 20th. Tramcars. See “ Official 
Notices ” to-day. 


| A OLOSED. 
Batte:sea.— The B.C. has accepted the following 


tenders :— 

Babcock & Wilcox, Ltd., for extension pipework and ejector condenser at the 
Central Generating Station, at £1,119. 

Callender's Cable & Construction Co., Ltd., cables, &e., for stock at schedule 
prices (es imated at £2,624), and street boxes (estimated at £508 16s. 8d.). 

icu Eleotrical Co., Ltd., for an additional panel to the main switchboard, 
at £179. 

W. T. Glover, Ltd., for cable to connect the main switchboard with the new 
machinery, at £86 18s. 

General Electrio Co., 100 globes for arc lamps at 6s. 9d. each. 

Belliss & Morcom, Ltd., to purchase from the Council at 2170 а disused engine 
and dynamo, 


Brighton.— The T.C. has received the following tenders 
for dry-core lead-covered telephone cables for the extension of tke 
system :— 
British Insulated & Helsby Cables . £2,613 
Western Electric Co. .. - vs its ве .. 2,825 
Henley's Telegraph Works Co... 92 - oe .. 8,081 
Broughty Ferry.— The St. Helen's Cable Co. has 
received a large order from the Corporation for Dialite insulated 
cables. 


Brush Car Contracts.—The Brush Electrical Engineer- 
ing Co. has secured the following contracts: 


WORCESTER 'TRAMWAYS,--Seven cars, complete with motors and trucks, 
Canvey InLAND,.—(Per Brace Peebles & Co.), four cars and trucks. 


Bury.—The British Westinghouse Co., Ltd., has just 
booked a further order from the above Corporation for its magnetic 
brakes to be fitted to 25 care, 12 single-truck and 13 bogie cars, all 
mounted on Maguire trucks, We understand that this order covers 
all the cars not already fitted with magnetic brakes. 


Dundee.—The Tramways Committee has recommended 
the acceptance of the following tend: rs :— 


MxTERS.— Chamberlain & Hookham, Ltd. 
CoA. — R. L. Ireland & Co., Dundee (4,000 tons, Larrodie Mill, Dross). 


Glasgow.—In connection with the Pollokshaws Road 
station, Messrs. Richardsons, Westgarth & Co., Ltd., have received 
an order for one large cooling tower for the centre water tank at a 
cost of £1,973 10s., and the Klein Engineering Co., Ltd., an order 
for two cooling towers for the end water tanks at the sum of £1,289 
each. 

The offer by the British Thomson-Houston Co., Ltd., to provide 
and erect at the Port Dundas station six high-tension transformers 
in connection with two of the existing dynamos of their own make, 
and to alter the dynamos so that they may produce alternating as 
well as continuous current, has been accepted. The price is £2,398. 

The Electricity Committee bas recommended ithe acceptance of 
the following offers:—(1) Meesrs. Witting, Eborall & Co., London, 
for the switchboards required for the Port Dundas station, the 
amount of the contract being £5,200; (2) British Westinghouse Co., 
Ltd., for the switchboards required for the Waterloo Street and 
other sub-stations, the amount of the contract being £3,081; (3) 
Doulton & Co., Ltd., for the earthenware ducts, the amount of 
the contract being estimated at £400. 

Messrs. Babcock & Wilcox, Ltd., have received the contract for 
providing and erecting four water-tube steam boilers and mechanical 
stokers at Port Dundas station, and three boilers and stokers at 
Pollokshaws Road station. The amount of the contract is £11,799. 

The sub-committee of the Cleansing Daspartment recommends 
that the offer of Messrs. W. Harvie & Co., Ltd., Glasgow, for the 
electric light installation at Crawford Street works and stables be 
accepted. Tne amount of the offer is £936 7s. 

Messrs. W. C. Martin & Co., electrical engineers, Glasgow, are 
recommended for the contract for fitting up the installation of 
electric light in Partick sewage works, and the British Electric 
Plant Co., Alloa, for the dynamo contract. The former contract 
amounte to £509, and the latter to £127, | 


Hanley.—The Т.О. has accepted the following tenden 
for plant at the E.L. works :— 
British Westinghouse Co., Ltd., 500- Kw. steam alternator TE 


Bertrams, Ltd., cordensing plant «4 v. * к 
A. Bolton & Co., Manchester, superheaters.. d , 889 " (€ 


Ipswich.—The Corporation has placed with  Messre 
Reavell & Co., Ltd., on the recommendation of Messrs. Kennedy 
and Jenkin, an orcer for a further extension set of 800-H. p. This 
is the largest епеї е yet undertaken by the firm. The Ipswich 
tramway and lighi:ng station is already equipped with six ot 
their engines, and a seventh, of 500-н.р. is in course of construction. 
This further engine of 800- H.. is to be directly coupled ќо а 
500-Kw. generator by the Electrical Co., of Charing Cross Road 
Messrs. Reavell are constructing this new engine on the same 
general lines as their smaller ergines, but the surfaces through 
out are of тегу ample proportions, so that with saitably pro 
portioned cylinders, this new unit may be used for powers up 
to 1,000 нр. We understand that the generating sets already 
at i at Ipswich, for traction and lighting, are giving excellent 
resulta. 


Lancaster.—F or the execution of the whole of the work 
and the supply of the material for the new tram route from Daltos 
Square to the L. & N.-W. R. (Castle) Station—a distance of abos 
half.a-mile—and also doubling the cxisting line in South Road, 
Messrs, R. W. Blackwell & Co.'s amc:.ded tender of £10,259 hss 
been accepted. 


Lincoln.—The Corporation has acccpted Messrs. Brae 
Peebles & Co., Ltd.'s, tender for the supply of a 200-xw. steam 
generating set. 


London.—The London County Council has accepted the 
offers of Messrs. Siemens Bros, & Oo., and the British Insulated and 
Helsby Cables, Ltd., respectively, to supply and lay at the schedule 
rates of their existing contracts, high and low-tcnsion cables for 
the working of certain short lengths of tramways in Southwark 
and Bermondsey. The estimated expenditure an:ounts to about 
£15,000. The Oouncil received the following te nders for the 
supply of three motor-generators for use in connection with the 
working of the Southwark tramways:-- 


Name of firm. Amount of tender, Time for deliver. 
British Thomson-Houston Co... is 24,887 weeks. 
Dick, Kerr & Co. (accepted) 5,150 19 „ 
Britieh Westinghouse Co. E "T 6,492 


The offer of Mr. Bertram Thomas has been accepted for addi- 
tional switchboards for the Elephant sub-station for tL 3 sum of £41ü. 


Loughborough.—The T.C. has accepted the tender of 
Мевагв. Pritchetts & Gold, Ltd., for £1,100 (annual maintena-ce 
£65) for the battery for the electrical undertaking for the bo .ugh. 


Poplar.—There was an error in last week's list of 
tenders. Under the heading Motor Generators it was stated 
that Messrs. Bruce Peebles & Co.'s tender at £2,060 10a wa 
accepted. It was, however, that firm’s alternative tender for Le 
Cour motor converters that was accepted at £7,815 103. 


Stepney.—The tender of Мт. B. E. Nightingale st 
£12,921 has been accepted for building the extension to the B. C. 
generating station. 


War Office, —The Secretary of the Army Coancil hæ 
placed with the Sir Hiram Maxim Electrical & Engineering Co. 
Ltd., a contract for the supply of electric telescope lamps mounted 
in ebonite sockets. | 


Woolwich.—The D.C. has accepted the tender of tbe 
British Thomson-Houston Co., Ltd., for the supply of ВТН. 
Edison electric lamps for tne ensuing year. 


FORTECOMING EVENTS. 


Saturday, April 20th.—At 10 a.m. Institution of Electrical Engineers (Snr 
dents). Visit to the Western Electric Co.'s works at Nort: 
Woolwich. 

Association of Engineers-in-Charge. Bohemian Concert. 

Monday, May 2nd.—At 7.80 p.m. Society of Engineers. A Jubilee Retr> 
spect” of the Society, by Mr. P. F. Nurrey. British and Arne 
Coal-Cutting Machines,” by Mr, A. 8. E. Ackermann. 

Wednesday, May 4th.—At 7.80 p.m. Institution of Electrical Evctaect* 
ene * Alternating Current Commutator Motors," bs Mr. ¥ 
Creedy. 

At 8 p.m.—Society of Arts. ‘Statistics of the World's Iron a1.3 Su! 
Industries," by Mr. W. P. Digby. 

Thursday, May 6th. — At 2.80 p.m. Institution of Electrical F abest 

(Students). Visit to the Elcct.ical Power Storage Co.'s v uri: si 
' Milwall, E. 


At 5.80 p.m. Röntgen Society (Medical member»). “Thre 
X-ray Work," by Dr. L. H. Harris, 

At 8 p.m. Civil and Mechanical Engineers! Society. 
Engines," by Mr. C. L. Simpson. 

At ud aur Röntgen Society. The Röntgen Society: Its pa- W ta 
and future Prospects," by Mr. J. J. Vezoy; Some Ip. ers 
with Alpha Rays," by Mr. F. H. Glew. 

Friday, May 6th.—At8 p.m. South-Western Polytechnic, Manresa Bc: `, «^ 
Distribution of prizes and certifloates to the students iv Р. 
Cadogan, K. G. [The conversazione will be held the i. 
night, Saturday, from 7 to 10 p.m.) 

At8p.m, Tramways and Light Railways Association, at the S iet: € 
Arts. Topical discussion on Running Powers, introduced bs №. 
Thos, W. How, F.G.S, (Member of Council). 
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NOTES. 


Obituary.— We regret to announce the death of Mr. 
Russel] Oswald Wright, which took place on the 13th inst. at his 
residence, Oak Cottage, Urmaton Lane, Stretford, Manchester. The 
deceased gentleman was a senior partner in the firm of Messrs. 
Wright & Methuen, electric and power engineers, of Pall Mall, 
Manchester, and had considerable focal reputation. He was asso- 
ciated with the wall paper combine at Darwen, and went to Man- 


. chester as electrical engineer to the Fine Cotton Spinners’ Asso- 


ciation, in which position he had charge of many important instal- 
lations at factories and mills. He finally relinquished that post to 
go into business on his own account. 

We learn, with regret, of the death, which occurred on the 12th 
inst., of Mr. T. J. Wilmot, who had been for 19 years superinten- 
dent of the Commercial Cable Co.’s station at Waterville. Mr. 
Wilmot was 52 years of age. The funeral left tho superintendent's 
quarters punctually at noon, and by order of the vice-president of 
the company —G. G. Ward, New York—traffic on the entire system 
of the company was stopped, as а mark of respect, for five minutes, 
while the remains rested outside the deceased's office and the staff 
on duty left the building and paraded before the coffin. There was 
a very large gathering of cable men and other friends prescnt at 
the funeral. 

Messrs. Wheatley Kirk, Price & Co. desire to express their grateful 
thanks for the numerous expressions of eympathy which have reached 
them on every side, on the oocasion of the recent sudden decease of 
Mr. S. Sherley-Price, one of their junior partners. The great number 
of communications precludes individual replies. 


London County Couneil.—At the meeting on Tuesday 
the Council resolved to lend £10,249 to the Battersea Borough 
Council for mains, machinery and other works, and to sanction the 
borrowing by the Stepney Borough Council of £57,650 for the 
extension of station and plant. 

The Highways Committee reported having had ander considera- 
tion the question of the reconstruction for electric traction of the 
tramways acquired from the South London Tramways Co., and 
situated mainly in Battersea and Wandsworth. A definite decision 
as to the system of traction to be adopted for all the lines in ques- 
tion had not yet been arrived at, but it would be necessary to pro- 
vide plant, &c., for either the underground or overhead metbod, 
and the Committee proposed to purchase, for £4,500, a site at East 
Hill for the purpose of a sub-station. 

The Committee further stated that the Metropolitan Electric 
Supply Co. had submitted a notice of intention to lay extra high 
tension mains along Newman Street, Oxford Street, and otber 
thoroughfares. It was understood that, owing to the very large 
number of pipes and wires already laid onder Oxford Street, it 
would be both inconvenient and dangerous to place further lighting 
mains of such high voltage as proposed. The company was in 
communication with the St. Pancras Borough Council with a view 
to obviate the necessity of interfering with Oxford Street, and as 
such an arrangement would be a great improvement on the com- 
pany’s present proporal, the Committee had disapproved the pro- 
jected works, and the company would, therefore, be able to forward 
an amended plan and notice. 


Electrical Power in Weaving Hills.—At a recent 
meeting in Manchester, of the British Association of Managers of 
Textile Works, presided over by Sir Frank Forbes Adam, Mr. T. A. 
Carver, of Glasgow, discussed the possibilities of electric energy in 
textile processes. In his opinion there is a very wide field for 
the application of electro-mechanics to weaving. Electricity, he 
said, was the most beautiful means known for the trantmission of 
energy, and ite advantage was especially apparent in weaving, 
where a igreat number of things are happening, at one time, at 
different parts of the ваше machine. The different branches of 
engineering have not, he considers, up to the present, been 
sufficiently correlated. Wherever electrical working has been 
successfully applied in engineering, it is fulfilling one purpose, 
namely, the transmission of energy from the point of generation to 
the point where it is required, in a manner surpassing in simplicity 
allother means whatever. Mr. Carver explained the working of 
the electric warp stop, weft stop, &c. The importance was urged of 
co-operation between mill managers and scientific engineering 
enterprise. | 


James Watt Memorial.— The people of Greenock have 
set on foot a scheme for establishing a James Watt memorial in 
their town, and are now inviting subscriptions. 


Tramway Running Powers.— On Friday, May 6th, 
at 8 p. m., there is to be a discussion on this, the question of the bour, 
before the Tramways and Light Railways Arsociation, at the Society 
of Arts. 


. Prize for Essays on the Decimal System. — The 
Executive Committee of the Decimal Association is offering prizes 
of £20 and £10 for the best and second best essays on the advan- 
tages to be gained by the adoption of the metric weights and mea- 
ботев throughout the British Empire, and on the best means for 
effecting the transition. The essays are to be sent in on or before 
ар lst, 1905, to the secretary, Oxford Court, Cannon Streot, 

.C. 

Workmen’s Compensation.—At the Royal Statistical 
Bociety, last week, a paper on '' Five Years’ Experience of the effect 
of the Workmen's Compensation Act, with special reference to 
áchemes certified thereunder,” was read by Mr. W. H. Toser. 


A Brilliant Refleetion.—In ihe . James's Gazelle of 


Tuesday last, a sapient paragraphist who styles himself one 
inquires whether one's readers have ever tried a new reflector 
for electric lights, made of silvered glass. The Improved Glow 
Lamp of several years’ pg, M apparently not yet shed its 
brilliance upon one's“ desk, but the reflector in question is 
credited with doubling the illumination thereon. Unfortunately, 
it leaves the bookshelves in darkness. One goes on to say:— 
“ Cannot some ingenious man give us a similar shade so shaped that 
the light may be diffused?” (The italics are ours.) With half the 
quantity of light properly diffused, a good deal better result would 
be obtained.” “There is a fortune for somebody in this idea, 
properly worked out.” What the last three words exactly mean, we 
do not know; but as for the idea, one seems to think that 
because one finds the concentration of diffused light to his taste, 
one would equally benefit by the diffusion of the light so con- 
centrated. One can’t have it both ways! If one were to 
confine his reflections to the composition of interesting paragraphs, 
and leave highly technical subjects to those qualified to deal with 
them, one might avoid such elementary errors as the one here 
quoted, to say nothing of the improper use of and which.” 


Kettering Electricity Works.—The municipal elcc- 
tricity works are to be formally opened on May 7th. 


For Sale.—Taunton Corporation is open to dispose of an 
“ Economic " boiler. See Official Notices” to-day. 


Electrical Volunteers’ Concert.— On Saturday, May 
14th, at 8 p.m., the Electrical Engineers (R. H.) Volunteers are 
holding a Bohemian Concert at the headquarters, Regency Street, 
Westminster. i 


Electrical Winding.—At the annual general meeting 
of the South Wales Institute of Engineers, the £20 prize offered by 
Sir W. T. Lewis annually for the best paper sent in upon a given 
subject, was awarded to Mr. Н. B. D. How fora paper on “ Elec- 
trical Winding.” The president-elect, Mr. E. Н. Hann, of the 
Powell-Duffryn Colliery Co., afterwards delivered his presidential 
address, in which he outlined the mechanical improvements which 
have been effected during the past 34 years in colliery working. 
Referring to the rapid development of electrical installations of the 
past few years the president said groups of collieries evidently 
offered a more promising field for a heavy supply than a single 
mine. The Powell-Duffryn Co. had decided to put down ata 
central point among their Aberdare pits modern three-phase plant 
of about 4,500 н.р. to supply about 85 motors at their different pite. 
The discussion was then resumed on Mr. W. A. Scott's paper on 
* Electrical Motive Power for Collieries.” ` 


Electric Shocks.—At a meeting of the Tramways Com- 
mittee of Dundee Town Council on 25th inst., a letter from a law 
agent was read on behalf of Mr. Edward Cumming, dairyman, 
Hawkhill, intimating that, while he was driving his horse and mi!k 
van along Overgate, the animal suddenly collapsed, throwing Mr. 
Cumming out, overturning the milk cans, and injuring the horte. 
He alleged that the shock was due to an escape of electric current 
from a defective main. The clerk, in view of the terms of a report 
by the engineer, had denied liability, and it was intimated thut an 
action for £50 had been served upon the Council. The clerk was 
instructed to defend the action. 

On Tuesday А cab-horse, passing along Wigmore Street, New 
Oxford Street, was killed by electric shock, due to leakage from 
electric ligbt mains. 


Royal Society.— The following papers were down to be 
read at yesterday's meeting : —“ Further Experiments on the Pro- 
duction of Helium from Radium,” by Bir Wm. Кашу and 
F. Soddy. Dr. P. E. Shaw on The Sparking Distance between 
Electrically-charged Surfaces,” communicated by Prof. J. H. 
Poynting. Dr. 8. Bidwell "On the Changes of Thermo-Xlectric 
Power produced by Magnetisation, and their Relation to Magnetic 
Strains.” à 


Personal.—The Bolton Corporation tramway staff have 
presented а emoker’s cabinet to Mr. G. Morris, car-shed foreman, on 
his removal to Leicester. 

Our Wolverhampton correspondent ваув: —“ Mr. Thomas Parker, 
J.P., has resigned his position as a director of Tromas Parker, Ltd., 
Wolverhampton, and Mr. James Underbill, solicitor, has been 
elected to succeed him. Mr. Parker is about to reside in London, 
where he is engaged as consulting electrical engineer to the Metro- 
politan Railway Co. Just recently Mr. Parker received from the 
Melbourne Government an cffer of £5,000 to go out to Melbourne 
and advise on certain large and important electrical schemes, but 
owing to his business engagements he was obliged to decline the 
offer." 

Preston Corporation Tramways Committee has &ppointed Mr. 
J.F. Simpson, of Blackpool, as assistant tramway engineer, at a 
commencing salary of £200 a year. 


Lectures.—On Friday, April 22nd, before the Brighton 
Engineering Society, Mr. H. H. Broughton, vice-president, in the 
chair, Mr. J. J. Ellis, a former secretary of the society, read a paper 
on “ Water-Tube Eoilere.” 


Appointments Vacant, — Switchboard attendant for 
Eccles (248); Junior electrician in charge (30s.) for Hornsey. 
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South African XNotes,— From our Durban oorre- 
spondent :— 

Salisbury (Rhodesia).—Tbhe T.C. have under consideration an 
electric light scheme for the lighting of the town, but in view of the 
present depression of trade generally in South Africa, no steps will 
be taken to carry it out just yet. It is proposed to supply a continuous 
current at 100 to 220 volts at the consumers’ terminals, for probably 
about 3,000 8-c.P. lamps at the start. The price per unit is given at 
ls. 8d., and 108,000 units are estimated to be required for private 
lighting, and 54,000 units for public lighting. The plant capacity 
under consideration is 160 kw. with two water-tube boilers of 
250 H.P. and two vertical condensing engines of 120 н.р. each. 
Tbe total cost per unit sold is estimated at 1s. ld., but these 
figures and plant are only approximate. 

Germiston (Transvaal).—The General Electric Power Co., Ltd., 
at the " Rand Victoria," Germiston, are adding to their plant, 
which now consists of three 500-xw. sete, а 500-Kw. set driven by 
a Ourtis steam turbine, and four 300-н р. Stirling boilers, and 
are just completing а new condensing plant with 6,000 sq. ft. of 
cooling surface and independent motor-driven centrifugal pumps 
for circulating, and two Edwards air pumps. It will be 
remembered that this company, besides supplying in bulk at 3,300 
volts to the surrounding mines who transform down and distribute 
to suit themselves, also supplies the township of Germiston, which 
is, however, but a small part of the business, as the total amount of 
power generated in the station during 1903 was 4,576,524 unite, of 
which only 253,932 unite were accounted for in Germiston. 


Pretoria (Transvaal).—At the annual meeting of the Pretoria | 


Lighting Co. on March 30th, an 8 per cent. dividend was declared, 
and a large amount has been written off for old machinery, the 
present capacity being 800 xw. of “up-to-date” plant, A day 
supply is just being inangurated for motors at from 4d. per unit, the 
present price for light being 11d. per unit. 

Johannesburg (Transvaal).—At the annual meeting of the Tram- 
way Co. on March 26th, it was reported that the work of the past 
year was extremely satisfactory. The total number of passengers 
carried was 4,152,026, and the number of miles run 483,158, whilst 
the average receipts amounted to a fraction over bs. per mile. A 
profit of £27,682 10s. 9d. was made, and the total receipts of the 
year amounted to £93,113. The terms of the Town Oouncil’s 
proposal, that the company “shall sell all its assets, with the ex- 
ception of the cash in hand and investments, to the Council for 
£150,000,” will be submitted for acceptance at a special meeting on 
May 30th. 

The Transvaal Technical Institute was opened on March 29th by 
the Lieut.-Governor of the Transvaal, Sir Arthur Lawley. A 
portion of the building was to be made use of for the museum of 
exhibits in connection with the Science Congress, which took place 
during the first week in April. | 

The T.C. on March 31st voted £9,140 for immediate extension of 
lighting plant. The chairman of the Lighting Committee states 
that the Oouncil hopes, within six months, to give light to those 
citizens who have no light, and also to make a profit of £9,511 per 
annum. 

Maritzbury.—My. P. Finlayson, late manager of the Port Elizabeth 
Tramway Co., has been appointed manager of the Maritzburg tram- 
ways now in course of construction. 

Port Elizabeth. — Messrs. Jones & MoWilliams, of Library 
Buildings, invite tenders until May 2nd for wiring for electric 
light at the Harbour Board new administrative offices, and the 
supply of all cut-outs, switches, switchboards, &c. - : 

Cape Town.—Industries, of Durban, comments on the fact tha 
Henley's South Africa Telegraph Works Co., Ltd., have secured a 
contract from the Cape Town Corporation “for the supply of electric 
light feeders and distributors for the very important extensions 
which are taking place in that city, and they have also received an 
order from the Table Bay Harbour Board for a quantity of 
electric light cables, paper insulated, in connection with the illu- 
mination of the Cape Town Docks. This firm has further been 
entrusted with the supply of multiple-core underground telephone 
cables and other wires for the Government of the Cape Colony.“ 

Natal.—Bome correspondence is published in the Natal Witness 
on the subject of water-power and the advisability of more generally 
utilising the many waterfalls of the colony. Apropos, a corre- 
spondent (one Е. S.“) ваув: —“ Falls varying from 2 to 5 ft. may 
now be utilised successfully for electric installations. It is quite a 
mistake to suppose that nothing can be done unless waterfalls are 
available of considerable height. This mistaken idea bas doubtless 
been accountable for some degree of backwardness in the adoption 
of electricity for private installations in the past. We have 
immense resources within a few miles of this very city (Maritzburg), 
but few, if any, appear to be aware of the fact." The writer con- 
cludes with the hope that sooner or later the many hydraulic 
engineers . . . . will propound a scheme for the effective utilisation 
of the hitberto despised means at present available in Natal." 

Cape Town.—A paper on House Wiring” was lately read by 
Mr. E. G. Clifford Jones, M.I.E.E., before the members of the Ca 
Town seotion of the Institution of Electrical Engineers. Mr. 
Edwards, M. I E. E., presided. At the ‘close, and after some dis- 
cussion, the following resolution was agreed to:—'' That the Cape 
Town local section of the Institution of Electrical Engineers desires 
to draw the attention of fire insurance companies, architects and 
electricity consumers generally to the urgent need for raising the 
standard of electrical installations in South Africa. It is of the 
opinion that this result can be best attained in the following 
manner :—(a) By the employment in all cases of some properl 
qualified electrical engineer to draw up а specification in accord: 
ance with the rules of the Institution of Electrical Engineers, to 
supervise the carrying out of the work, and on its completion to 
furnish his signed certificate; (b) By periodical in ons (at 
ivast once every year) by some competent electri engineer ; 


(c) By requiring all wiremen employed upon electrical installations 
to be duly licensed by some competent body, such license only 
being granted after due examination, and being liable to with- 
drawal; (d) By the adoption by the fire insurance companies of А 
discriminatory tariff in favour of premises in which the electrical 
installations are thus satisfactorily inspected.” ` 


Congo Free State. — In “Some Congo Impressions, 
set down by Mr. A. Arkele-Hardwick, and published in the current 
issue of the African World, the writer thus describes a visit he paid 
to the local Marconi station at Banana :—'' The instruments are set 
up in a little shed, with walls of palm stems; the dynamo, oil 
engine, and accumulators being housed in a more substantial build - 
ing А few yards away. The operator was trying to get into com- 
munication with Ambrisette, a port in the Portuguese territory, 
two days’ ste&m to the south, but had not yet succeeded at the time 
of my visit. It was explained that they hoped to get through in 
the coming wet season, as in the dry season there was not what 
electricians would call a good earth." x | 


THE CENTRAL STATION ENGINEER. 


Mn. G. SOMMERVILLE was, on April 19th, appointed borough elec- 
trical engineer to the Faversham Town Council. 

The Grays T. O. has increased the salary of its electrical engineer, 
Mr. E. D. Lona, by £25 annum. | 

Mr. W. A. WALKER, late of Aldershot Electricity Works, has 
been appointed assistant electrical engineer at Kettering at a salary 
of £120 per annum. 

At the York Corporation Electricity Works on 20th inst., Mr. 4. J. 
BzckzTT, who has relinquished the post of chief assistant engineer 
in order to become chief at Bridlington, was presented with а 
smoking cabinet by the staff and workmen of the electricity depart- 
ment. | 

The E.L. Committee of Leicester T.C. has recommended the 
Council to increase the salary of Mr. Corson, electrical engineer, 
frcm £1,250 to £1,500 per annum. 

A special meeting of the Chester T.C. was held on Tuesday for 
the purpose of appointing an electrical engineer for the city in the 
place of Mr. F. Thursfield, resigned. Out of 137 applications, the 
Lighting Committee had finally selected two applicants, who 
appeared before the Council, these being Mr. Bydney E. Britton, 
borough electrical engineer, Motherwell, and Mr. 8. D. Scholfield, 
resident engineer, Shipley, Yorkshire. On the vote being taken, 
Mr. BRITTON secured the appointment by 22 to 15. The salary is 
£300 per annum, rising by &nnual increments of £50 to £500. 
Mr. A. DIMMACE, chief assistant at Chester Electricity Works, was 
in the first list of candidates selected by the Chester Committee for 
interview in connection with the position of engineer-in-chief. 

At a meeting of the Committee charged with the administration 
of the Dandee Electrical Department the other day, the proposed in- 
crease of the salary to Mr. RICHARDSON, the engineer, was discussed. 
It was proposed that, in view of the likelihood of the engineer 
being appointed to a similar post under the Corporation of Chester, 
an addition of £100 should be given.  Bailie Mechan and Mr. 
Speed, having regard to the present position of the finances of the 
Department, deprecated any such addition to the expenditure. In 
reply it was stated that, owing to the present transition stage of the 
works in connection with the relaying of the street mains, it would 
be false economy to run any risk of a change in the engineership. 
On a division, Bailie Mechan and Mr. Speed voted for the amend- 
ment, but it was resolved to transmit a unanimous recommendation 
to the Council to sanction the increase of salary. 

The Lancaster Т.С. оп Wednesday discussed recommendations 
by the joint Electrioity and Tramways Committees that the salary 
of the electrical and tramways engineer, Mr. W. A. TESTER, be 
increased from £300 to £350; and that of the assistant engineer, 
Mr. D. A. HAMILTON, from £156 to £175. Mr. Hamilton had 
received an increase 18 months ago, but Mr. Tester withheld his 
application, at the request of the chairman of the Committee until 
the new power station was in working order and the change in the 
voltage had been carried out. Eventually Mr. Taster’s application 
was granted by 16 votes to 12, while that of Mr. Hamilton was 
refused by 15 votes to 8. 


NEW COMPANIES REGISTERED. 


Lodge Electric Light and Power Co., Ltd. (80,741).—This 
company was registered on April 2nd, with a capital of £8,000 iu #1 shares, to 
acquire the business now carried on by H. Lodge, at 4, Whitworth Chambers, 
sa, Lord Street, Liverpool, as the Lodge Electric Lighting Co., and to carry on 
the business of an electric light and power company in all {ts branches. The 
firat subacribers are :—H. Lodge, 8a, Lord Street, Liverpool, electrical eugineer, 
6 shares; G. Johnson, 19, Grosvenor Drive, New Brighton, gentleman, I share; 
T. Bookless, 16, Portman Road, Liverpool, traveller, 1 share; J. L. Langford, 
18, Union Court, Liverpool, estate ugent, 6 shares; H. McCarthy, 18, North 
View, Edge Hill, Liverpool, book-keeper; T. Seddon, 22, Station Road, Prescot, 
clerk; and A. A. W. Jones, 41, North John Street, Liverpool, assistant, 1 share. 
Minimum cash subscription, 1 per cent. of the shares offered to the public. 
The number of directors is not to be less than two nor more than seven; the 
first are Н. Lodge (managing director), and J. L. Langford; qualification, 25; 
remuneration as fixed by the company. Registered office, Central Buildings, 
41, North John Street, Liverpool, . . - MER wee 
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Electro-Peat Coal Co., Ltd. (80,714). —This company was 
registered on April 20th, with a capital of £190,000 in £1 shares, to carry on the 
business of peat-coal, peut - fuel, peat-charcos!, and fibrous peat, А or without 
the use of electric treatment, or minerals, or chemicals, paper and millboard 
manufacturers, contractors, merchants, carriers, shippers, importers exporters: 
bankers, shipowners, miners, explorers, quarrymen, workers of and dealers in 
mineral substances, &0., and to adopt agreements (1) dated April 7th, 1904, 
between L. F. Kelly for this company, and C. Johnson, trading as J ohnson 
and Phillips,” and (2) dated March 7th, 1904, between A. E. Whalley and L. F. 
Kelly (the latter for this company). The subscribers (with one share oo 
are :—L. F. Kelly, 4, 3 Road, 8 Fre Ното, d в.Е. 83 Совт 


со 9, Аскгоуа rockley Rise, 8 C. bt 194 
Brid ge Road, Putney, S.W., secretary ; A O. Turner, 2212 M da Val le, W., 


Wicks, 218 , Fernh Road, dington, ; Clerk; J. ummey, 21, Lower 
Common, Putney, S. W., clerk. Minimum pal subscription, 10 per oent. of the 
shares offered to the’ S The first directors are The Earl of Mayo 
Palsheraton, Со, "Kildare; å 


Dow Ipae с Cheshire ; J. — 1 
wall Gard 


New Century Lock and Engineering Co., Ltd. (80.698).— 
This company was registered on April 19th, with a capital of £500, in £1 shares 
(400 preference), to acquire the business now carried on at St. George's Works, 
George Street, Eden Grove, Holloway, and 285, High Holborn, W. C., and else- 
where, &nd to carry on the business t electrical, mechanica! and automobile 
engineers, Jook АА! АСЫН, motor-car makers and rs, gas, hot water, 


sanitery and телшш sn neers, &. The first subscribers are:—H. Thorpe, 
285, High Holborn, W. O., electrics! спер eer, with 267 ferenoe and 48 ordi- 
nary shares; H. J.8 Balter, 285, High Holborn, W.C., eleotrical e eer, with 


188 preference and 47 ordinary shares; d L. Anderson 1, Furnival Street, E. C., 
merohant, with one ordinary share; E. T. Clarke, 46, Dunlace Road, Lower 
Clapton, electrical engineer, with опе ordinary share; Theresa Pettenati, 15, 
Caledonian Road, King's Cross, N., clerk, with one ordinary share; Mrs. J. 


11, Bartholomew Villes, Kentish Town, N.W., with 895 ordinary shere; 

‚К. Maskel e, Egy урна Hall, W., entertainment proprietor, with one 

ordin share. No initi pore ud Table A mainly applies. Regis- 
tered office, 285, High Holborn, W 


British Electric зано Со., Ltd. (80.705). —This com- 
ралу was registered on April 20th, with а capital of £80,000 in £1 shares 
(4, deferred), to acquire tho business 70 tin strippers now carried on at 
Swansea by the British | Electric 8e ting Ltd.,to adopt agreemente (1) 
with the said old company and R. Pike" (the оо thereof), and (3) with 
Н. A. Leaver, and to carry on the business of strippers of tin from tin-plate 
sorap and other articles coated with tin (by means of eleotricity or otherwise), 
electro-depositors of metals, &o. The first subscribers are : Н. A. Leaver, New 
Cut Road, Swansea, mctal merchant, 100 ordinary shares; J. R. Leaver, J.P., 
Glannant, Westcross, Swansea, works manager, 100 ordin shares; B. 
Dickinson, Briarwood, Worcester Park, Surrey, gentleman, 100 ordinary shares; 
. E. Perry, Mayfield House, Wolverhampton, metel broker, 100 ordinary 
shares ; W. H. Hyatt, 77, Woodstock Road, W., mg entr iei 1 ordinary share ; 
T. E, Grey Ethelburga House, E. O., coal tactor, 1 ordinary share, and W. R. 
Renshaw, Tiern House, Newcastle- -on- Tyne, engineer, 1 ordinary shares. 
Minimum cash subscription, 20 per cent. of the shares offered to the ublic. 
directors is not to be less than three nor more than six; the 
first are H. A. гете (managing director), Ј. В. Leaver, J.P., В. Dickinson, 
90 ns Pe and W. R. Renshaw ; qualification, £100; remuneration (exce : 
Hem aging director) as 1990 by the company. Registered office, New Cut 
wanees, 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 
Issue, on March 80th, of £10,000 5 per cent. mortgage debe entures, of series 
created February 18th, 1904, to secure £100,000. Property charged: The oom- 
pany’s undertaking and property. р presets and future, except uncalled and 
unpaid capital. Holders: odgkinson and J. W. B. Pease, Collin 
Street, Neweastle-on- Tyne. No trustees. No previous issue of same series. 


American Electrical ead Mi and Manufacturing Co., Ltd. 
(71,891).— £10,000 debentures, created March 80th, 1904, have been registered. 
Prope charged : The company's undertaking and property, present and 
futare, including unoalled capital. No trustees. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A mortgage or charge, dated March 81s$, 1904, supplemental to a bond and dis- 
porition in security (in Scotch form), dated st 18th, 1908, б gecure 
£75,118 1s. 4d., and 6 per cent. interest, has been registered. Property oharged : 

The company’ s undertaking and property, including the Chethridge and 
Airdrie undertakings, benefit of contracts, book debts, uncalled capital, “с. 
Holders: County of London and Brush Provincial Electric Lighting Co., Ltd. 


Kent Electric Power Syndicate, Ltd. (72,742).—A mortgage 
or charge on the company's assets, present кү аташа ineluding uncalled and 
гайн capital (if any), created April 9th, to secure 21,000, bas been 
гейге тей. Holders: Hon. J. B. Lubbock and G. €. Curtis, both of 15, Lombard 

tree 


рее Руи District Electric Tramways, Ltd. (68,345). 
—A trust deed, dated April 11th, 1904, to secure £100,000 debenture stook (wit 
power to issue further stock, ranking gari passu therewith, up to dor d the issued 
capital for the time being), has been registered. Property : The oom. 
pany’s undertaking and property, present and future. 8 уе wore and 
General Investment Co., Ltd., 1 2, Great Winchester Street, Е.С. 


ELECTRIC TRAMWAY ACCOUNTS. 


| THE tramways undertaking of the Corporation 
Liverpool 


continues to progress in а way which is highly 
Corporation creditable to the management, and satisfactory 
Tramways. to Liverpudlians generally. No special increase 


in route mileage is noticeable, and, perhaps, the 
most interesting feature of the year was the introduction of 
through running between the Pier Head and St. Helens vid Knotty 
Ash and Prescot, over the South Lancashire Tramway Co.'s уне 
in connection with which a substantial through traffic, especially in 
the summer, is noted. It may alsotbe observed that the last of the 


horse cars was withdrawn in August, 1903, some 41,000 horse-car 
miles only having been run during the year. 

Considering the numerous routes and excellent services provided 
in Liverpool, it is satisfactory to find a considerable average 
increase in income per car-mile, although this has been contributed 
to by а slight decrease in miles run. | 

Asa result of the year's operations, ^ gross profit of £190,020 was 
earned, and after providing for financial charges, and reserve, 
renewals, and depreciation, the balance, a sum of £32,081, was con- 
tributed in aid of the general rate. Mr. C. R. Bellamy is the general 


manager. 
For 12 months ending ре. 31% 1903. 1902. 
Length of route T - 53 miles 51 miles 
Total length of track сая ; 103 miles 101 miles 
Average number of cars in use ... 407 380 
Car-miles run . ^. | 11,724,007 11,790,815 
carried per annum 118,015,728 | 109,335,585 
Capital expended to date £1,863,485 | £1, 892, 977 
Traffic receipts i £524,468 | £506. 728 
Total „ £531,484 ^ £517,935 
Working expenses £341,464 £339, 811 
Gross profit £190,020 £178,124 
Income per car-mile ... T 10784. | 10 34d. 
Working ex ag ieu per car-mile ... 6:984.  ; 6:88d. 
Interest, ing fund « & depreciation 2:19d | 208d. 
Total expenses per car-mile... ive 917d. | 8:97d. 
Profit orloss percar-mile ... + 1:564 | + 1:374. 
Cost of energy per car-mile... 165d. | 1694. 
Average fare per passenger... 111d 1˙11d 
Revenue per mile of route ., m £10,030 £10,155 
Expenditure per mile of route £6,443 £6,663 
Total units used. 17, 078, 718 | 16,855,113 
Units used рег car-mile ... oe 1°4 
ron'tage of working ex'es to receipts | 64:25 J | 65 Y { 
PBorrr STATEMENT РОВ 1903. 
To tramway and reconstruction sinking "ща £53,560 


Interest on loans .. 63,454 


‘Reserve, renewal, and depreciation fund 64,162 
Contribution in aid of general rate ds .. 82,081 
Sundry interest, &о., brought forward. „ — 18,226 
Gross profit -— сс .. £190,020 
BB 


ELECTRICITY SUPPLY ACCOUNTS. 


— аар 


Тнв Liverpool Electricity Department, like 


Liverpool ite sister undertaking the tramways, continues 
Municipal to expand both in output and revenue. The 
Electricity maximum load has crept up to 13,600 zw., and 
Department. the output to 26 million units. A satisfactory 


feature is the growing motor load, a class of 
business for which the area offers an excellent field. The working 
costs are an improvement on the previous year, and out of the gross 
profit of £107,000, a substantial balance remains after meeting 
financial obligations. The prices charged are: Private lighting, 
39d. and 3d. per unit; power, 2d. and 1jd. per anit; traction, 
1:05d. per unit. Mr. Alfred Clough is the city electrical engineer. 


GENERAL STATEMENT. 
For year ending December 81st — 1908. 1902. 


Total capital expended „ .. £1,553,808 EI, 336,709 
Number of units sold — 
Private supply ... — T . 8,697,474 7,039,850 
Publio lighting 274,837 256,154 
п... . 17,042,751 15, 890,579 
Total number of units sold . 26, 015, 062 23, 186,083 
Equivalent No. of 8-c.P. lamps connected 525, 812 441,848 
Number and н.р. of motors connected 1,111 = 827 = 
4,284B.H.P. 2,877 H.P. 
Number of public lampe e" 1289 arc 174 arc 
28 inc. 56 inc. 
Maximum load in rw. she 2 see 12,600 10,589 
Revenue account— 
Gross revenue . 5 £206,311 £189,550 
» expenditure ; » £98,775 £100,582 
99 rofit eee LE es 606 £107,536 £88,968 
Average price obtained — 
Private lighting vé 3:3d. 3°454. 
Publio lighting ies 2:0d. 2:004. 
Traction ... 4 Si ids : 11d. 1:20d. 
Ravenve AÁOCOUNT. 
1903. 1902. 
А Gross. Per unit. Per unit 
Gross revenue з s „ £206,811 1:90d. 1:964. 
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Wonks Costs, &c. 


Coal Dt se m .. £37,378 34d. 37d. 
Oil, waste, water and engine room | 
stores 5 а; s EN 6,776 06d. 06d. 
Wages incurred in generation and 
distribution. jos iis .. 17,393 164. 164. 
Repairs and maintenance of build- 
ings, machinery and plant... we 11,995 11d. : "11d. 
— — 
Works and distribution costs. £73,537 67d. 70d. 
Rent, rates and taxes т .. 12,743 '11d. 09d. 
Management expenses, salaries of 
engineer and clerical staff... is 7,421 07d. 114. 
General establishment charges, insur- 
ance, law, printing and.stationery 5,074 05d. 02d. 
Total working costa ... 498,775 90d. 92d. 
Prorit STATEMENT FOR YEAR ENDING 1903. 
Interest on loans Tm -- see 443,577 
Sinking fund ... se 285 - 33,259 
Balance on year's working ... or *. 31,300 
Provision for bad debts .. ids ik 63 
Interest accumulated ... ia ds — 663 
Gross profit ... £107,536 


CITY NOTES. 


Willans & Robinson, Ltd. 


An extraordinary general meeting of this company was held on 
Wednesday at the Cannon Street Hotel, E.C. The chair was 
occupied by Mr. Mark Robinson. 

The CHAIBMAN stated that the meeting had been called for the 
purpose of considering the appointment of, and if thougbt fit to 
appoint, Mr. George Wilson Anderson and Mr. James C. Peache, or 
either of them as directors of the company, and, if appointed, to 
settle the remuneration to be paid to them. Mr. J. F. Robinson, as 
chairman of the advisory committee, had recommended the appoint- 
ment of those two gentlemen, and the feeling of the last meeting 
of the company seemed to tbe directors as a mandate for the election 
of those gentlemen. 

Mr. A. W. PEARCE asked if they could have the report of the 
advisory committee, and after some little discussion, the report was 
read by Mr. Robinson. The report spoke of the works at Queens- 
ferry, and stated that the committee were of opinion that orders for 
turbines had been taken somewhat too early, and that the same 
might also be said of the gas engine. The committee recommended 
that the steel works should be closed, and that the general staff of 
the works should be reduced. . 

A lengthy discussion ensued ор the question of the management 
of the various works, at the end of which the CBaA1BNAN moved the 
resolution for the appointment of Mr. Anderson at a salary of £250. 
Mr. Anderson, he said, would not have direct administrative 
functions. 

Mr. J. F. Ковіхвон seconded the motion. | 

A BHABEHOLDEB asked if the two gentlemen would be in addition 
to the present board, or would they take the place of two of the 
present members ? | 

The CHAIRMAN said that they would be in addition. 

Another SHAREHOLDER asked what were the present sume paid 
to the directors ? | 

The CHAIRMAN said that there were three senior directors, whose 
fees were fixed by the articles of asrociation. He, as cbairman, 
received £3,600 per annum, and his agreement provided that he 
should give the whole of his time to the affairs of the company, 
which should benefit by any invention of his. Sir Gilbert Clayton 
East received £710 per annum, and Capt. Sankey, whose agreement 
was the same as his own, received £2,290 per annum. Mr. A. 
Lazenby was at present in receipt of £1,000, which would be 
increased to £1,200 after September, 1905. The four managing 


directors were entitled by the articles of association to a percentage 


on surplus profite. There were no other directors’ fees. 

Col. LLovp said that as one of tbe sbareholders present at the 
former meeting, he was certainly under the impression that two of 
the old board wonld resign. 

Mr. F. W. CLARKE was of the same opinion. 

Mr. KrrcBEN said that it was not desirable to increase the stand- 
ing charges of the company. If the new directors were elected he 
thought that the present board should find their remuneration ; 
£8,550 was а large sum to pay for the management of а company 
however prosperous. There present position was due to extrava- 
gance, and those who were responsible should pay. He moved an 
amendment to the effect that the remuneration should be paid by 
the board. 

This was seconded by Mr. BALFOUR. 

Mr. HorraAND thought that this was not the time for them to 
reduce the salaries of the board. If they left the business in the 
hands of the chairman he believed he would pull them through. 

The amendment was carried by a large majority. | 

The CHAIRMAN said that as the amendment had been carried, he 
should demand a pollof the whole of the shareholders. 

Ultimately, after a further lengthy discussion, an amendment to 


the amendment, which the proposer andiseconder accepted, to the. 


effect that the foregoing amendment was only an expression of the 
opinion of that meeting, and was not in any way binding on the 
board, was carried. 

Mr. J. C. Peache was then appointed а director. On the question 
of bis salary, which was to be at the rate of £2,000 per annum, a poll 
was demanded. The poll will take place at Cannon Street Hotel 
in а fortnight's time. 4 
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Cuba Submarine Telegraph Co. 


THE directors report for the half-year ended December 31st, 1903, 
says that the total receipts of the six months were £18,644, while 
the expenses amounted to £5,810, leaving & balance of £12,834, to 
which bas to be added £6,137 brought forward from last account, 
giving a total of £18,971 to be dealt with. 


£5,000 has been added to the reserve fund, which now stands at £155,000. 
The dividend on the preference shares will absorb £3,000, and leave £10,971, 
out of which the directors recommend the payment of а dividend at the rate of 
5 per cent. per annum on the ordinary shares, ftee of income-tax ; the balance, 
40,971 being carried forward to the current half-year. The Cienfuegos- 
Santiago 1875 cable became interrupted on December 91st. The Mexican 
Telegraph Co.’s steamer Me. ican was hired for its repair, but the directors 
regret to report that the operations were unsuccessful. In view of the above 
the directors have entered into a contract with Hooper's Telegraph and India- 
Rubber Works, Ltd., for a new cable to be laid between the same points. The 
applications to the United States Government for payment of the clatm for the 
cost of repairing the damage done to the cables during the Spanish-American 
war, and to the Cuban Government for payment of the subsidy for the coast 
cables, are still under consideration. 


Oriental Telephone and Electric Co., Ltd. 


THE meeling of this company was held on Wednesday, at the 
Great Eastern Hotel, under the chairmansbip of Sir Auckland 
Colvin, K.C.8.I. 

In moving the оро of the report, the CHarnman said the year 
under review again showed a steady progress at all the branches, as 
well as the subsidiary companies. This progress was most noticeable 
in Rangoon and Singapore, and especially in Egypt, where larger 
receipts might be expected this year, when fresh installations, which 
bad been in hand for some time, would be completed. Their opera- 
tions in Egypt were of three kinds: (1) The exchanges in Cairo and 
Alexandria and other minor towns; (2) The trunk line between 
Cairo and Alexandria, which had been erected and was maintained 
by the Egyptian Government, and leased provisionally to the com- 
pany for a term of two years expiring on April 30th, 1905, when the 
terms of the lease were open for re-consideration; and (3) What 
were known as provincial lines. These lines connected the centres 
of the Government's administration in the provinces with various 
sub-centres indicated by the Government. These were erected by 
the company, and leased annually to the Egyptian Government for 
а term of 28 years. These lines, as at present approved by the 
Egyptian Government, covered 3,500 miles, and he understood 
that they were about to receive а further order for а considerable 
fresh extension. In Hong Kong also business was extending 
rapidly, and in that city cable construction, partly underground, 
would have to be carried out. In the seven cities of Calcutta, 
Bombay, Madras, Rangoon, Moulmein, Bingapore and Hong Kong, 
metallic circuiting by underground cables must be carried out within 
the next four years, and considerable expense would have to be 
provided for later on to carry this out. Bombay would, it was 
understood, meet its own expenditure, but a considerable portion of 
the Calcutta expenditure, and the whole of the expenditure in the 
other towns mentioned, must be met by funds provided by the 
Oriental Telephone Co. They held £12,000 of Consols which would 
be available in connection with capital expenditure within the next 
few years. The Straits Government had conceded a new lease of 
their license for a term .of 31 years. The Cairo and Alexandria 
exchanges had been very greatly strengthened by the completion of 
the underground circuiting, which they had carried out in accord- 
ance witb the agreement arrived at with the Egyptian Goverment 
in 1898. The trank line between Cairo and Alexandria had met a 
great want, and became more and more popular, and other similar 
exchanges were working satisfactorily. Fresh exchanges, it was 
believed, would shortly be opened in other towns, and in the 
growth of the provincial lines they had an assured and con- 
stant source of increase in their revenue. In view of the 
capital expenditure which had already taken place, and which 
lay before them in consequence of the rapidly growing ex- 
tension of their business, the board had in principle approved 
of the establishment of a capital redemption fund, but they were 
not at the moment able to come to a definite decision as to the 
detailed application of the scheme, because certain negotiations 
were now proceeding with the Egyptian Government, by which 
the Egyptian company hoped to be enabled to provide for the 
ultimate redemption of its own capital, which was held practically 
wholly by the company. ‘This would, of course, reduce the provi- 
sion they would have to make for the redemption of the Oriental 
Co.’s capital, and the remaining subsidiary companies. It was to 
be noticed that the scheme of metallic circuiting in India and Sin- 
gapore would, in accordance with the conditions imposed in the 
new licence, be carried out by underground cables only во far as the 
Governments of India and Singapore might desire the adoption of 
that system. That year the board had recommended л slightly 
higher dividend, and they looked forward to the steady growth of 
the business. They must be prepared to be called upon from time 
to time to raise capital for extensions, but in view of their sound 
condition, he thought it could be obtained without undue difficulty. 

Mr., T. сотр seconded the motion, which was carried after some 
discussioniregarding the fees which the directors received from the 
company and the various subsidiary companies. 
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Urban Electrie Supply Co. 


Тнк annual general meeting of the shareholders of this company 
was held on 21st inst. at the offices, Broad Sanctuary Chambers, 
Westminster, Mr. J. C. Wigham presiding. 
The CHAIRMAN, in proposing the adoption of the report, said that 
during the year they been able to complete and open their 
works at Grantham, Berwick, Newton Abbot, Caterham and 
Glossop, including the tramways in the last-named town, and they 
expected to open their works at Newbury in а few weeks, They 
would then have the whole of their works running. The number 
of lamp connections had risen during the year from 48,000 to 
140,000, and since the end of the year they had connected a 
further 15,000. The progress made bad exceeded their expectations, 
and reflected great credit upon the management and energy of 
their resident engineers who had charge of the various towns. The 
working results of the year had been very satisfactory. Although 
only seven of the undertakings had been working for the full year, 
the net profits amounted to £12,181. Не predicted last year that 
they would earn sufficient to pay the dividend on their preference 
shares, which required £7,500, without having to call upon the 
guarantors, and they had done so much better that they bad only 
bad to call upon them for £3,887 towards the £8,500 required for 
the guaranteed dividend on the ordinary shares. The dividends on 
both the preference and ordinary shares bad been duly paid on the 
dates fixed. To provide the additional capital required for the 
works which had been carried out, the directors at the end of last 
year issued 16,000 ordinary shares, and now proposed to make an 
issue of £200,000 44 per cent. debenture stock, which would be 
offered for subscription within the next few days, and they 
anticipated that the increased earnings of the present year would 
be sufficient to meet all the charges on this additional iesue of 
| &bares and debentures. The rapid development of the business 
x naturally involved, to some extent, a ene increase in the 
rate of their capital expenditure to meet the larger demands made 
7 by their customers. With regard to the question of depreciation, 
no provision bad yet been commenced. During the first three or 
я four years in such undertakings as theirs no provision for deprecia- 
x tion could be expected. The works and machinery were quite new, 
and were maintained in perfect order and repair out of revenue. 
Urder the terms upon which the various local authorities could 
purchase their undertakings, no depreciation could be deducted by 
z them for many years to come, but in good time the directors would 
begin to make provision on that account. 
Мг. W. Paam seconded the motion, and the report was adopted. 


2 лнн Ла сле л 


be 


TI 4 ir 


Eastern Extension, Australasia and China 
Telegraph Co. 


TER report for the half-year ended December 31st, 1903, to be sub- 
mitted to the meeting on 4th prox., states that gross receipts have 
amounted to £265,260 sgainst £267,553 for the corresponding half- 
year of 1902. Working expenses, including £33,400 for main- 
tenance of cables, absorb £142,419, against £121,869 for 1902, 
leaving a balance of £122,840. From this is deducted £4,473 for 
imcome-tax, £12,513 for interest on debenture stock, &c., leavirg 
Det profit for the half-year £105,854. After adding £71,036 brought 
forward from the previous half-year, there is an available balance 
of £176,891. One quarterly interim dividend of 1} per cent. has 
been paid for the half-year, and it is mow proposed to distribute 
another of like amount, making, with the interim dividends paid 
for the first half-year, a total of 5 per cent. It is also proposed to 
реу a bonus of 4s. per share, or 2 per cent., making a total distribu- 
tion of 7 per cent. for the year. The balance of £41,891 has been 
carried forward. Fortber cable renewals bave been carried ont 
during the half-year under review, and the cost, amounting to 
Є 10,855, bas been charged against the reserve fund. 


River Plate Electricity Co. 


MR. M. W. Martinson, K. O., presided at the meeting held in 
London last week, he stated that the net revenue upon the running 
of the business in Argentina was £13,565, that representing a full 
y ears work at the La Plata and Tucuman stations, and three 
months at the Buenos Ayres station. The Buencs Ayres station 
Was purchased by the German company in the early part of the 
year, and the company was only entitled to the profits for the 
t. Bree months ended Mareh 31st. The company had raised а sub- 
stzntialsum by means of debentures, with a view to putting the 
м @Fious stations into good condition, but it had not been possible 
to advantageously spend that money up to the present. Deprecia- 
tion had been allowed on machinery, amounting to £801. The 
directors had proceeded upon the definite plan of charging 24 per 
cent. for depreciation upon the book values of the machinery. The 
„ккал ount charged in future would be more, as the book values of the 
zxisecbinery would grow. The company was getting pretty well out 
of the mess in which tbe old company had been involved. The 
t = кивзрогагу loans lent by the company amounted to £72,450. As to 
the prospects of the company in Tucuman, there was the question 
as to whether the company should continue to do the public light- 
in gg» 28 the municipality had asked for very great concessions. The 
directors had under consideration the purchase of two small stations. 
The negotiations had gone on, but the sellers had been unable to 
ive the company the titles to the stations, and the contract had 
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Indo-Eurorean T. legraph (. 


Мв. O. Horramp (chairman) ү esided at Winc ester House, Old 
Broad Street, B. O., on Wed iesciy, at the thirty eventh ordinary 
meeting of the above company. 

In moving the adoption of the report, the Cu тамам said the 
International Telegraph Conference was opened by the then 
Postmaster-Geners), Mr. Austen Chamberlain, on May 26th, 1903, 
and the directors bad the pleasure of meeting tle many distin- 
guished representatives of foreign Governments ‘with whom the 
company has been in constat t communication for so many years. 
The alterations in the regula‘ions annexed to the Convention did 
not materially touch the company’s interests, but certain reductions 
in the tariffs wculd affect the company's receipts (o some extent. 
Such reductions were, at International Conferences, ssttled primarily 
by the Governments concerned, and although the representatic ов 
of the companies were alvays accorded a ready hearing, 
tariff alterations had to be lo ked upon from an international 
standpoint. However, he did not think the oon pany's revenue 
would be seriously affected. Th ге was a falling off in their receipts 
for the year 190%, amounting to £18,735, brought about by the 
reduction in the rate to India. They bad бест ased this loss in 
1903 by £4,789, « ving to an incre:se in the traffic exchanged with 


South Russia ani India. The increase in the Irdian traffic was 


satisfactory, but h> did not altogethcr hold the view that the lower- 
ing of the rate bad brought about this increase, which should be 
attributed partly to the improved trade of the country. The terms 
of an agreement had now been arranged with the Postmaster- 
General and the Imperial German Post Office for the leasing of land 
wires in this country, and submarine cable wires between this country 
and the German coast, and they expected to have the detailed 
agreement vcry shortly. The lines of the company had worked 
well during ‘he year, and the direct Wheatstcne working, which 
had proved ғо successful between Londcn and Teheran, bad now 
been extended to Manchester and Liverpool The amount of 
£12,394 was released under the arbitraticn award, and must be 
looked upon as a windfall; it bad accrued during the years 1901 
and 1902, and did not belong to this year’s revenue. The directors 
hoped, therefore, that the shareholders would take the view that 
this was, literally speaking, a golden opportunity for placing the 
cffücers' retirement scheme upon a sound basis, and would 
adopt the recommendation of the directors, and appropriate 
this sum for the trust now proposed to be created. Last year 
the scheme was approved in principle by the shareholders, 
who voted £5,000 towards its formation. Since that time it had 
taken definite shape, and had been in operation since October 1st, 
1903. The main principle underlying the scheme was that on 
reaching the age of 55, coupled with 25 ycars’ service in the com- 
pany, а member of the staff became eligibla for retirement upon 
half-pay. This balf-pay would be continue’ during his lifetime, 
so long as the company carried on business. Upon liquidation of 
the company it would become necessary to make provision for the 
continuance of his half-pay by the purchase for bim of an annuity. 
It was to the purpose of purchasing such annuities tbat the directors 
wished to apply sum: voted by the shareholders, and they had 
decided that the only catisfactory way to attain the desired result 
was to form a trust fund outside the company's assets, and to hand 
over to this trust fund the sums already voted or to be voted. 
With regard to the finz ocial of the report, there was an 
increase of £4,789 in the revenue, and he bad already explained 
bow this increase had been brought about. The increase in expendi- 
ture amounted to £4,541, and was accounted: for mainly by an 
increase this year of maintenance charges (which last year were 
under the average), and by the cost of a considerable purchase of 
telegraph poles for stock. ‘the dividend absorbed £14,875, and to 
this amount was added the bonus, £17,000, making a total of 
£31,875. The directors proposcd to add £15,000 to the equalisatic n 
of dividends fund,to apply an additional sum of £10,000 to the 
depreciation of reserve fund securities—necestitated by further 
shrinkage of values, and to carry forward £16,365 to the credit of 
1904 after payment of the dividend and bonus. With regard to the 
outlook for 1904, the further redactions in tariffs agreed to at the 
International Telegraph Conference, which come into force on July 
1st next, were likely to cause a decrease in the revenue, but he did 
not anticipate that the accounts for 1904 would show any serious 
diminution of receipts. At the close of the present year, 1904, their 
whole undertsking, so far as the Russian section was concerned, 
pasted to the Ruesian Governmer.t under the concession, and became 
absolutely their property. In the balance sbeet tbis section stood 
in the books at the sum of £313,285 5s. 5d. It would consequently 
be necessary to write off this item altogether. This would be done 
by charging it to reserve fund. The only item then remaining to 
represent the original cost of construction would be £25,244, book 
"alus of the Persian section. The issued capital of the company, 
£425,000, would then be represented by over £570,000 of first class 
investments, for they had invested an additional £25,000 since 
January 1st, 1904. "The board of directors might, he thought, con- 
gratulate the shareholders and themselves that the policy they had 
adopted had been one of long continued and rigorous application of 
the sinking fund principle, and he might be pardoned, perbaps, if 
he added, comparing great things with small, that its rigorous appli- 
cation in national finance was of the bighest importance to the State. 
The equalisation of dividends fund would now stand at £30,000, £: d 
in view of the many adverse possibilities inseparably connected ‘vith 
an undertaking such as theirs, might perhaps require further 
strengthening. 

Мг. W. S. ANDBEWB seconded the motion, wich was carried 
without discussion. 

Subsequently an extraordinary meeting was h..u, when it was agreed 
to alter the articles of association in several particulare, so as to 
enable tbe comear to form a trust for the officers’ pension achama, 
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Leamington and Warwiek Electrical Co. 


Тив report for 1903 states that gross receipts for the year amount 
to £6,739. After deducting all expenses chargeable to revenue, 
including repairs and maintenance, and interest on debentures, 
there remains a profit of 21,810. To this has been added £68 
brought forward, and after deducting the interim dividend of 2 per 
cent. paid in November last, there remains an available balance of 
£1,561. The directors recommend that there should be placed to 
depreciation and reserve fund £700, and, after paying a dividend at 
the rate of 5 per cent. on the ordinary sbares (making, with the 
‘interim dividend paid in November last, a total distribution of 
7 per cent. for the year), there remains to be carried forward £68. 
Capital expenditure during the past year in connection with the 
reconstruction of the lines and equipment for the supply of elec- 
tricity amounted to £9,860. Of this amount £7,243 was incurred 
in the purcbase of generating plant and machinery, £2.076 in lay- 
ing mains for the supply of electrical energy, and £420 for legal 
expenses, &c., in connection with the promotion of the Warwick 
Electric Lighting Order, 1901. | 

` 


— 


Prospectuses, 


The Urban Electric Supply Co.—This company is before the public 
until Monday next, with an issue of £200,000 44 per cent. first 
mortgage debentures, which are offered at 98. The company, our 
readers are aware, is busily engaged upon electric supply in a 
number of places in the provinces, and is doing a progressive 
business. The company bad spent upon its undertakings at 
December, 1903, £586,394 ; ite profits last year were £12,181, and 
this year they are expected to be £21,000 or more. The proceeds of 
the present issue will be paid to the contractors, Edmundson's 
Electricity Corporation, Ltd., for works which have been con- 
structed or are in progress. The stock is redeemable at 105. 

The Electro-Peat Coal Co.— This week the prospectus of this 
company has been widely advertised, and the list was to close 
yesterday. We gave our own view of tbe concern on page 687 
of our last issue. 


Gravesend and Northfleet Electric Tramways Co. 


Tux report for 1903 states that total revenue from the year's working 
amounted to £12,977. After deducting all expenses chargeable to 
revenue (including £1,130 for debenture interest), there is a profit 
of £3,305. Adding to this £938 brought forward, and deducting the 


dividend paid on the preference shares on October lst last, there is - 


an available balance of £3,315. The directors recommend that there 
should be placed to reserve and renewals fund £1,000. А dividend 
of 3 per cent. is recommended on the ordinary shares subscribed at 
January 1st, 1903, and on the remainder as from the dates of the 
various instalments, leaving to be carried forward £727. 


Stock Exchange Notices. — The Committee has 
appointed special settling days as ünder:—Thursday, May 5th. 
National Telephone Co., Ltd.—Provisional certificates (fully and 
partly paid) of a further issue of £1,000,000 4 per cent. debenture 
stock. The Committee has also ordered the under-mentioned 
securities to be quoted in the Official List:—Hadfleld's Steel 
Foundry Oo., Ltd.—250,000 ordinary shares of £1 eacb, fully paid, 
Nos. 1to 250,000 ; and 20,000 44 per cent. cumulative preference 
shares of £10 each, fully paid, Nos. 1 to 20,000. National Tele- 
phone Co Ltd. Provisional certificates (partly paid) of a further 
issue of £1,000,000 4 per cent. debenture stock, and a further issue 
of £89,593 4 per cent. debenture stock. Underground Electric Rail- 
ways C». of London, Ltd.—£3,599,268 5 per cent. profit-sharing 
secured notes (fully-paid provisional certificates). 


West Coast of America Telegraph €o.—The report 


for 1903, to be presented at the meeting on the 3rd prex., states that 


the gross receipts have amounted to £35,707,an increase of £1,414, and 
the working expenses to £28,381, an' increase of £4,086, largely due 
to the cost of repairing cables. After providing £06,000 for interest 
on the 4 per cent. debentures and £800 for interest on the 4 per 
cent. income bonds, there remains £526, to which is added £571 
brought forward from 1902, making £1,097 to be carried forward. 


Submarine Cables Trust.—The report for the year 
ended April 15th last, states that the revenue for the year amounted 
to £24,583, and expenses to £1,170, leaving а balance of £23,413, to 
which is added the sum of £118 brought forward from the last 
account, making an available balance of £23,531. After providing 
£19,314 to meet payment of the coupons, £4,156 has been trans- 
ferred to the redemption! fund, leaving a balance of £61 to be 
carried forward. 


Brush Electrical Engineering Co, Ltd.—The direc- 
tors recommend, subject to audit, payment of the full 6 per cent. 
dividend on the preference shares for the year ended December 
31st, 1903, placing £7,000 to general reserve, £6,500 to depreciation 
reserve, and carrying forward £3,057 11s. 5d. "The transfer bcoks 
will be closed from April 28th to May 10th, 1904, inclusive. 


South London Electric Supply Corporation.—This 
Corporation reports baving sold during the quarter ended Lady Day 
2,120,539 units, realising £18,600; the figures for the corresponding 
quarter in 19031%ете!376,227 units, realising £7,305. 


STOCKS AND SHARES. 
Wednesday Evening. 
ANOTHER sharp spurt in business came welcomely to reassure ths 


Stock Exchange that a few slack days did not necessarily mean {м 


return to idleness. A 3 percent. Bank Rate makes a capital basis for 
Stock Exchange business to work upon, because people with money 
are already showing their unwillingness to leave that money with 


the banks upon deposit at 14 per cent. Hence а goodly amount of 


new capital is flowing to the markets, and the result may be seen it 
the healthier prices in almost every department. 

Electrical sectione, however, still rather lag behind in the genera 
rising tendency. The Telegraph list again shows a fair sprinkling 
of advances, but the improvements are not so many as those of lag 
week. Electrical Supply issues, on the other hand, remain quiet, 
although a reflection of the risé in other markets is to be seen ш 
several advances among the first-class shares. Railway and Tra 
tion securities are all but motionless. 

Amongst Supply shares, Urbans continue a trifle dull upon th 
appearance of the Debenture issue which we were able to announce 
last week. The 44 per cent. at 98 corresponds with our infor- 
mation, and the amount is £200,000. Well-secured and cheap. 
there can be little doubt as to the success of the issue, and in time 
the stock will probably climb to something like the same level a 
Edmundson's 44 per. cent. Debenture, viz., 1053. County Second 
Debenture has risen a point to 1013, but the principal change is is 
Blackheath and Greenwich 43 per cent. Debenture, which is up 3 е 
1174. This is due, of course, to the re-arrangements proposed, and 
as the stock is very tightly held the demand created by publication 
of the terms had a sharp effect. Even now it is very difficult to 


buy the stock at the quoted price. Blackheath Preference bas fallen 


3 to 14, at which the sbares look cheap enough to buy. Kensington 
Ordinary are 4 better at 12, and the Debenture has regained s 
point, and quiet buying of Metropolitans put the price up 20s. to 
193. At 11 Bromptons are 4 to the good, and a similar advance 
makes South Londons 33, the heavy showing made by the retur 
for last quarter affecting the price. Brush Preference have been in 
request on the report; the price has gained 103., and is back at 1]. 
the other issues of the company being unaltered. Charing Crom 
Ordinary, Westminster Preference, and Chelseas are all 5s. better. 

Nothing sensational marks the Telegraph list as pre-eminent thu 
week. Commercial Cable certificates have been bought from New 
York, and are 5 up, being now 185. Anglo-American Ordinary and 
Preferred have shared in this movement, both rising 1 per cent. to 
503 and 94 respeotively, although Direct United States have con 
tradictorily slipped back 4 to 10]. Of the Eastern group, China 
shares are strongest, a 5s. rise making them 12. Eastern Telegrap! 
Ordinary has only risen 1 to 1243, at which price it is still rela- 
tively higher than the Extension shares. Globe Ordinary put o 
58. again in consequence of the rise in this market, and are 9. А! 
123 the Preference yield just under 5 per cent., and appear to be + 
sound investment. West Indis 5 per cent. Debentures, at 103, have 
added a point. f 

" The time fora relapse in Nationsl Telephone Deferred mos 
surely be somewhere near at hand." This last week's prophetic 
venture is followed by a decline of 2 in the price of the stock, bst 
with the temper of the public still keen upon Industrials, a further 
recission may for the time be stayed. Hereafter it will come 
Beyond thie, the National issues are all steady. A Special Settle- 
ment in the new Debenture stock takes place on May 5th—the end 
of next week, and the price is still about 3$ premium. 

After new Urban and new Telephone Debenture, it is difficult tc 
praise the new Electro-Peat Fuel. Co. Possibly there is financis! 
success waiting for its exploitation, but we greatly doubt whethe 
the present company, or any other, will make the business pay оз 
its present lines of misapplied electrical energy, and there are strong 
possibilities of the quotation of the shares going to a discount after 
allotment. The shares certainly do not appear to be worth their par 

rice. 

" Metropolitan Consolidated has stiffened to 913, and Districts are 
35. None of the Electrical Railway stocks have moved. Great 
Northern and City Preferred A " shares keep about 6. British 
Electric Tractions of both sorts are} down. The Royal visit to 
Ireland has not advanced Dublin United Trams, which are 13 and 
154 for Ordinary and Preference. London United Preference 
at 114, and the Debenture at 102, seem to stick at those prices 
Anglo-Argentine Tramways Preference have been done over 5, and 
Buenos Ayres and Belgrano Ordinary are. 2? middle.  Briti* 
Columbia Railway Preferred Ordinary hardened a trifle to 10, 
the Deferred being about par. Calcutta Trams mark 7. 

In the Miscellaneous (section, the British Insulated trio bs 
receded } in the case of the Ordinary and Preference, and 1 in the 
Debenture stock, the three prices being 5$, 5}, and 1033. Britst 
Aluminium “A” Preference are 83, and General Electric Pre 
ference put on 1 at 93. No change from our last week's prices bs 
occurred either in Babcock & Wilcox or Willans & Robinson, while 
Westinghouse Preference at 4 are a shade firmer. 


r 
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Present # Dividends for tbe last Closing Teak ended 
NAMB, ог поо. Quotations Quotations ween өр 
Isue, - E three years. April 20:h, | April 27th. A 
1901, | 1903. 1908. : HMM Lowest 
67,100 African Direct Telegrap! e. ee: E. ә, we] 100 T ve oe 96 —102 98 —102 oe 
‚ £96,000 | Amason Telegraph Mita Moa dis BU „ ae wath 10 ЕА ee T 34— Bi 94— 84 m zm 

119,700: Do. do. 5 96 Debs., Nos. 1 to 1,250 Red, .. sd .. | 100 v. "m T ee — 2 70 — 80 "à s 

788,840 Anglo-American Telegraph ee ee eo ee ee ee eec Stock 61s. 60/6 81s. 48 IE 61 xd 49 a 52 NEUE фи 
8,106,580 Do. do. do. 6% Pref. ae as >o x .. | Stock | 6 96 6 6 % 92 — 94 xd 93 — 95 944 98 
8347550 Do. do. N го. ю A gs dis ee oe ee ee ee НОСЕ s Ps - 25. km a 7 TES a Tia e 

Chili one, 08, se ee ee ee ee ee `е ee ee 

18,888, 8008 99 ee ү oe ee ee * e ee ee ee $100 8 P 8 $ еге 175 —185 xd 180 —190 ee ea 
90.50 9 do, Sterling 600 year 4 % Deb. Stock Red. $i ce (à, ЕИ Е > j в — : 91 — 98 s 

14901 Direct Spanish Telegraph se és ө өө ee ee 5% "n 43, 4, . 4 — 4 1 uj ee ee 

6,000 Do. 25 10 % Oum. Pref. oe T T és б vá ae we 171 — 8 7 — 8 za os 

80,000 Do, 44 Debs. eo ee eo ee ee 50 ee ee eo 99 —102 99 —102 oo oe 

60,7103 | Direct United вао”: Cable 20 8196 8196 “ө 101— 102 104— 11 103 104 

85,800 | Direct West India Cable, 44% Reg. De , Deb., within Nos. 1 to 1,900, Red, | 100 và a M 98 —101 98 —101 vs P 

4,000,000 Basten Telegraph, Ord. ce 7, s. „ | SHOCK | 79$ 1% “+ 121 —126 xd | 192 —127 126 123 

1,955,565 Do. N ‘Pref. Btook | oe ee ee ee ee 100 ee oe 79 85 — 88 xd 86 — 88 28 oe 

p ape cr ero t TEE t ra | т тї | иси |с || OEP 
П e m es - A е — 1 P 

890,001 ро. 4 % Deb. Stock s vs vs 103 —106 108 —106 1044 5 
800,000 | Eastern & South African Tele 14% My DB. Nos. 1 o 000, red. 1909 100 S ec " 99 —102 99 —102 - is 
900,003 | Do. do 4 Reg. Mort, De bs, (Mauritius Bub.) 1 to 8,000 | 95 | .. . 101 —104 101 —104 E d 
180, Globe Telegraph and s^ са 6 a Як 10 5196 гә s 8.— 9 98 BI: 
180,043 фо байы сс x 1. 25 a de = is 121— 12; 12}— 12 121 | 15 
150, Great Northern Telegraph, o nhagen M wk so 25 10 16 9% | 124% | 15 'X — 27 — 98 ie 

88,700 Halifax and Bermudas Cable, d ist Mort. or Nor 100 . ee ‚. 98 —101 98 —101 2: .. 

11,000 | Indo-European Telegraph e 5 ee | 95 |109 | 10% 10 | 42— 45 42 — 45 - 
— London Platino- Brasilian Teleg ph, 6 * Debe T ee e. | 100 + x T 100 —1098 100 —108 

1,968,888 | National Telephone, 1 idees e. o .. | 100 696 6 6 ? 103 —105 103 —105 104 1033 
1,966,667 е о, ee ee ee ee ee 100 ee 44 6 t з 91 — 93 88 — 91 901 864 
15,000 А до. 6 . Cum. lst Pref, $e ee - os ss 10 6 6 6% 10 — 12 10 — 12 s pa 
15,000 e do, 6 Cum, эла Pref. ee e. ee ee 10 6 6 6 % 10 — 12 10 — 19 өе [E 
2.80, 000 Do. do. Б Non - cum. 8rd. Pref., 1 ‘to 250,000 ES sx b 6 6 6 %, 5 — bi 5 — 54 515 

060,000: . do.. 84 % Deb. Stock Red. ve >. - .. | Stock | 84 84 84% 97 — 99 97 — 99 Е 
600, Do. do, 4% Deb. Stock Red. oe | 100 |, 4 4 4% 101 —103 101 —108 1023 ; 
179,818 Mi ue Tele phone Elec, Nos. 1 to 171,504, fully paid „ ua 1 6 6 6476 і: 1,5 Ё 1џ, 1 an 

50,000 do. 6 % Cum. Prel, ee ee 1 ee ee ee "m lg ке: 1 ee ee 
100,0001 Pacific and european Tel. 4% Guar. Debs., 1 to 1,000 T e» | 100 - ee ee 97 —100 97 —100 "m V 

11,889 Reuter's ae ee eo ee 0 0 ee ee ee 8 5% ae oe 74 14 к» ee 

8,808 Bubmarine Cables Trust ee ee ee ee ee ee Cert, ее фое ео 117 —122 xd 117 122 120 "T 

68,000 | United River Plate Telephone . a b T% 7% аа 6 6 513 da 

40,000 Do. do о, 6 % gum. Pret., Nos, 1 to 40,000 ве b eo ee ee 5} 5 ae ee 
170, 94 7 Do. do. 5 De е ое ee ee ee ee Stock ee oe ee 102 —105 102 — 106 эе ee 

15,609 West Atrican Telegraph, Shares 10 oe 3 96 ee Б — 6 6 = 6 oe oe 
150,0003 | West Coast of America, 4%, Debe., 1 to 1,500 guar, by Bras. Sub, Tel. 100 de or 9 6 97 — 100 87 — 100 vs vs 
867,980 | Western Telegraph Ltd., Nos. 1 to 907, 090 oe re T 10‹| 1% 7% às 121— 12j 191— 19} 128 115 

76, Do. 6 Debs. and series, 1906 ee ee ee 100 ee ee oe 101 —104 101 —104 as ee 
400,000 Do. do. 4 % Deb. Stock Red. oe ee ..| 100 ae ee oe 99 —102 99 —102 e» is 

68,821 | West India and Panama Telegraph. CA A c 10 E ae 82 — i— ; 

84,668 Do. do, do 0, 6 Cum. Ist Pret, ee эө 10 oe ee oe 5 re i- 5 

4,009 Do, do. do. 6 Cum. and Pref, ee ee 10 ee ee ев š 4 — ee 

80,0001 Do, do, do, 6 Debs., Nos. 1 to 1,800 ee 2 100 ee ee oe 99 —102 100 —1083 ! ee se 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,000 | British Aluminium 7 96 Cum. Pref. .. ee we 5% 10 © vs js 44— 64 44— 64 . A 
800,000 Do. do. 59 lat Mort. Deb, Brook Red, T „ө Stock s a si 90 — 95 90 — 95 , M 
100,000 tish Blectrio Traction oe eo ee oe 10 9 % 8 % ee 84— — 9 9 N 84 

Do. T E Oum. Pret. ce e| 10 ps js 85 10 — 1 — 10% 104 9H 

600, Do. A рн Debenture Stock ее @e Stock ee ee oe 114 —117 116 —119 eec 

100,000 British Insulated and Hels "Ө Сб эё |. nn & |10% 10% | 8% | _ 53— 6} 51— 5 s T 

100,000 no do. 6% Cum. Pref, .. TIPP b s» as ive с 57 52— Б 86 T 

60,000 do. % 1st Mort. Deb. Red... ee ee ee 100 os ee ae 102 —101 101 — 106 e ee 

60,000 gnome, Lindley & Co., Е es ae oe ae - T #1 Nil 26 as ў à oe eo 

60,000 |f do. % Cum. Pre. 41 | 6% | . 146 ют 1 бют s ay 
106,781 Bruch "Electrioal Engineering; п; 1 to 106,781. 22 sa ee 9 Nil Nil Nil 2 ee 
150,000 Do, do. on- cum. 6 €, Prei. - v» 9 8 % 6 96 6 96 — 1 1 — | 1A, ie 
128, O00 Do. do. " 5 ф Perp. eb. Stock . [X ee Bto»k ЖЕ; oe ee 96 жже 99 96 — 99 * us ee 
195,000 до. Perp. and Deb. Stock ee ee Stock ee ee ee 72 — 71 72 —' 11 18 ee 

86,000 Callender's. Oable Construction shares T as тә m T 5 9) % 115% 26 104 — 11 104 — 114 101 103 

40,000 Do. do. do, 6 % Cum. Prei. "m 5 d és ИР 1— 52 54 vs 

90,0001 Do. do, do. 44 * 1st Mort. Deb. Stock Red. e. | Stock js is Е 104 —108 104 —108 704 is 

1,860,014 | Central London Railway, Ord. Stock Pe ce - - Stock 4 4 4% 92 — 95 92 — 95 95 93 
494,098 Do, do. 49% Pref. Btook..  .. «se Stock 4 4 4% 98 —101 98 —101 . se 
494, Do. do. Def, 0. ee ee ee ee ee Stock 4 4 4 % 85 — 88 85 — 88 ry ee 

1,880,000 | City and South London Railway |... «2 «2 Stock | 2 8} 23% 49 — 62 49 — 52 51 49 

86,000 one e Oo., D MO RA Debs. to 9000 И £100, а 8 7% 6 oe 11— 21 11— 21 °з ee 

ә O 0 Е. eg 0 an 

100,000 901 to 11,000 ої £50 red. e e e L 96 — 99 96 — 99 93 

99,961 | Edison & Swan United Eleo. Light, А” shares, 23 paid, 1 to 99, 281 Б Nil Nil F 0 — 0 — EN és 

17,189 Do. do. A shares, 01—017, 189 vs vi 5 Nil Nil ss i— 1 — 1 n io 
м! 0381 Do. до. 4 96 Deb. Btock Red. 100 oe ee ee T2 I 77 72 — 77 • ee 
100,000 Do. do. 5% n Deb. Stock Prov. Certs, all ра, 100 pe > бә 74 — 79 74 — 79 . x 
114,100 | Electric ponet noon, 1 60 112,100 .. oe z. sd g 6 % 6 % DA 1 12 là— 12 - 1H 173 

81,890 Do о, : Cum. Pref., 1 to 81,890 0 0 ec 2 eo ee ee 2 , 8 24— e ee 

82,5001 Pi. Perp. lst Mort. Deb. 8 Stock T .» | Stock x #4 ví 97 —100 97 —100 . 

25,000 General Electric Со, as ), р 96 Cum. Pref. vis "T БФ э» 10 5% 5% an 9 — 94 91— 95 93 9 Sy 

Do. do. Mort. Deb. ee ео ee eo Stock io ee oe 98 — 93 93 — eo ee 

200,000 | Henley’s (W. T.) Telegraph “Works, Ord. e б же 6 20 20 / 15 % 114 - 12 114— 124 a ки 

200,000 Do. do, Pref. ree oe eo 6 eo oe oe 6 == Б — Б; • 

45,900 Do. do. ort. Deb, Btock MS Stock os ix s 107 —111 107 —111 : ^ 

60, India-Rubber, Gutte-Percha & Telegraph Works à và vs 10 10% |10 95 А 184 — 194 183— 1 19i 188 
300,000 Do. do. do. 4% Ist Mort. Deb. | 100 25 ee з 99 —102 99 —102 - 

87,600 |! Liverpool ‘Overhead | Railway, Ord, .. ba га 2° "D" 10 1496 14% te 4M— 45 10 — 413 Bi 

10,00 |! Do. Pref. £10 paide . 10 i s x 10 — 1 —1 К 

87,850 | Telegra п 889 88 and Maintenanoe.. 12 09% | 20% | 20% 34 — 87 34 — 87 81 35 
150, 0001 do. 4% Deb. Bds., Nos, 1 to 1,600 Red, 1900 100 ds Ys ie 101 —104 101 —104 x v 
640,000! Waterloo 4. 01 Railway, Ord. Btook oo оов oe oœ ә» | 100 B% | BX% | ЗА 89 — 92 49 — 92 90 ah 


t Quotations on Liverpool Stock Exchange. 


THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES, 


TELEGRAPH AND TELEPHONE COMPANIES. 


$ Unless otherwise stated all shares are fully paid. 


' Bank rate of discount 3 per cent. (April 21st, 1904). 
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From Manchester Share List, 


— e ————— 


— —. „—— —-—————— 
mum n atte ER 


720 THE ELECTRICAL REVIEW. — [VoL 54. No. 1,379, Арап, 29, 1904. 


_ SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends tor the c Closing Business done 
NAMB. or otations ons week ended 
issue, ' Share, |. l threo years po 20th. April 27th. | April 27, 1904. 
t 1901. | 1903. | 1905, Highest.| Lowest 
100,000 R Electric Light, Ord T ee 1 a " io E i i-— і Sx y 

60,000 по p Pre f. eo e 1 ee ee ee 1 1 1 — ] oe ee 

12000 Brompton 4 Kensington Electio Light is doner: 90000 1 в 8% | 8% |10% 10 — 11 104— it i 104 
n o p. 66 

90,000 do. 7% Cam. Prei. б E С S T - 10 1 m 5 i: 
260,000 Central Electric mir m 4 Guar. Deb. rs ee ee ee ee 100 ee ГЕЈ os 106 —109 106 —109 ae - 

50,000 Croas ectrici у Supply se 6 % 110% 8% I— 7 71— 5 d s 

10,000 А i Oum. Prei. 6 °з "i is 6 à буз 

40,000 Do. Iw o. " Оңу Undertaking " 6 Gun. Prell. Б "i 5 = {= 5 5 n У 
360,000 88 Б 4% Deb, Stock Rl... 100 43 B x 10) —104 102 01, 1088 | 108 

upp y өе ee ee — ee es 
Sr e S MES MET 
0 on o g, . — PY °з — — 

40,000 d Do. 6 Cum. f., 1 to 40,000 ee ee ee ee 10 ee ee 56 T RN 14 18 — 14 oe " ee i 
400,000 Do. Deb. Stook, Sori . (iss. at 115) all paid ee oe еә eo [3 oe 121 —1% 191 —196 Фе . 
800,000 Do. ü 2nd Deb. Stock, . Certs., all paid . 0 1 ee ee ae 101 —104 101 —104 1 ee 

40,000 | County of London & Brush Prov. Electric Lighting, Ога. 1. 140,000... 10 $95 | 6% | 4% 1— 8 1— В Iya 7i 

90,000 Do. do. do. 6 Prof., 001—60,000. . 10 ee ее mn 11 === 19 11 em 12 ee oe 
400,000 Do. do. ae Deb. oe eo oe ee ee ee ee ee ee 106 —109 106 —109 е 
258,000 каш о Electric Со а. Dem ок ЕЕ <a os * ^a T% 1% v 99 —102 100 e E. 100 

оп 's о ration . Bhares ae Р s ах © 

80, е до '6 A1 Pref. ee ee ee ев ee ee et Ki b 6 ee 
140,000 Do. - is 44% Ist Ist Mort, Deb. Stock .. 100 „ 11 —107 gts Bi a 

U N каш bridge ee — — oe ee 

90,000 do. 4 27 Debenture Btook ee Stock ee ee Hh 101 —104 109 —105 ° ee 
110,000 London Biectro Supply Corporation, Limited, Ord .. m Ps 8 "P ws »5 1— 14 1— 14 ve ee 
49 D do. 6 y. ^ Pret. oe ee 6 ee ее ee 44— Б 44— 5 е oe 
100,000 | M opia Eleotris Bu ly, 1 ide 700 be. ма Mort, Deb, 8910 6% | 11% | 83% 10 — 19 19 — 90 is 

6 p Bu = = 

71,106 Do. do. gii i o6 Cum. Pret, т, 106, £8 peid . oe 6 oe ГЕ ae 63 53— 5a ee 
990,000! Do. doe 4 1st Mort. Deb. Stock ео ee oe ee oe ee 109 —118 109 —]115 ae ee 
Mores | Notting Hill Kleotrio Lighting 1078 Ое. В e age 6% | 6% | 65 124 — 184 ха 14 — 105 d: FR 

7 o oe ee ee ee ee ee = x — ee ee 

2 en emt m D laa [ua | ati | Roe | Е | | 

. James’ о 14 — 15 — ee 

80,000 Do, do. do. Pret. 90,081 to 10 40,080 5 „э «4» 4% R — 9 8 — 9 4 T 
150,000; Do. do. do. A Deb, Stock Red ee 100 eo ee ee 97 —100 97 —100 ee ee 
19,000 Smithfield Markets Electric Supply, Ord. . ee ee ee 5 ee 2496 ® 4 % 8 — 84 B — 84 es ee 
60,000 Do. do. 4% Deb. Stock ° ee Btock ee ee ae 85 — 90 85 — 90 @. ee 
65,000 South London Eleotri вэр, Ord, ee ee ee ee ee 6 ee 13% 8 % B — 1 T 44 Sa 
80,000 | Urban Electric Supply, Q id - és e» vá 6 "t s os 4- 8 4 4 142 
110.000 | Westminster кесїї 8 Ord. VV 107 1 % % 194— 1 14 — 15 18 1234 

9 o арр ee ee ee oe [EJ == — 
99.141 Do. * 9 Cum. Pref... Б 194 "m 3 174 — 63 8111 
* — — — I to Founders Shares. founders Shares. tUnies Unless other othorwise je stated ali bers are fully paid. 


'a 
CHEMICALS. &o ka. | tas e Des. METALS, &o. (continued). Lais |. Week's 
€ Acid, Hydrochloric . per OW, 6j- oe g Copper Sheet ee o.e e ton £14 ee 
а 9 Nitric ee ee ee oe per owt, | 225 oe g [T] ee ee ee per ton 274 oe 
2 n ic.. oe ds per оті, В9/- s 6 „ (Electrolytic) Bars  .. per ton £64 ee 
а „ Sulpburio .. .. .. рег owt, 5/6 ёә 6 55 is .. рег ton £80 ee 
a Ammoniac, ео ee ee per cwt. 49J- ee 6 » [T] . per £74 ee 
а Muriate (orystal) .. per ton £88 10 és 6 »" 17 Н.С. Wire per Ib. 8d. T 
e " "o 5а T .. рег ton £80 oe f Ebonite Rod ae - .. per lb. 8/8 ee 
a Bleaching powder. ё per юп #4 10 x / + Sheet  .. - .. per Ib. 8/- is 
e Bisulphide of Carbon per ton 415 ee п German Silver Wire .. ee per lb. 1/6 ee 
a Borax e ds - vs r ton £18 Sa А Gutta-percha fine... ös ee per lb. 87 T 
а Bensole (90%) .. .. .. r gal. 77 RS А Indis-rubber, Para fine .. . per lb. 4/8 to 4/9 dec. 
a2 „ 9€) .. of per gal. 5/6 T 4 кор Charcoal Sheets .. рег ton £18 .. 
a Sulphate .. is per ton £31 10 ER $ Pig (Cleveland warrants) рег ton 44/6 Id. deo. 
в ‚ Nitrate . ee . рег ton £94 - é M ио рег юп From £11 - 
а „ White Sugar ^ ee рег ton £81 oe € „ Вогар, per ton 41/6 to 50 ee 
a Mein 5 ec Ae mm rad ee 1 5 ire, galvanised No. 8 es per ton 49 15 oe 
e Methy pirit .. В e. рег oe 
Naphtha, Solvent (90% a 160°C). per gal. 5/6 A g Lead, English Ingot .. e. per ton £12 10 2/6 deo. 
а Potash, Bichromate, in casks >. per lb. 8d. is 9 „ Bheet . . per ton £18 es 
@ „5 с M. ee per ton £94 oe m Manganin Wire No. 98 ... per lb. 80 
a ii Bisulphate we . per юп £85 $2 g Mercury „ per bot. 88.23 6 2/6 dec. 
а Shellac .. per OWS, 225J- А 4 Mios in original cases) small .. рег Ib. 6d. to 1/9 v 
а Sulphate of Magnesia wis .. рег ton £4 10 38 " n medium per lb. 9/6 to 4/- zx 
а Bulfhur, Sublimed Flowers .. рег ton £6 10 és large .. per lb. 4/6 to 8/8 - 
в 07 ered oe ee рег ton £6 10 ee p itor onset бы жщ per Ib. N- to 1/94 ee 
a Lum .. per ton 85 oe н rolled bars & rods per lb. 1/- to 1/8 ИР 
а Вода, Caustic (white 10%) per ton £10 15 T " н trip & sheet per lb. From 1/1 T 
a Orystals oe ee eo per ton £8 ee o Platinum oe ee oe per os. EP B эе 
a Bichromate, casks. . eo per lb. 94d. oe р Silicium Bronze Wire per 9d. $o 11d. өө 
т Steel, Magnet, aco'd’g to deso’ p n per 258 өө 
METALS, &o. 4 "n 97 dars ee ee 2121040 ae 
b Aluminium Ingots, in ton lots .. per ton 4180 - g Tin, Blo... . per ten 2120 10 ig 
cs re, in ton lots . per ton 2168 Ps g „ Foil .. per lb. 1/6 е 
9 МН шы lots ee per ton £166 ee п ” Wire, Nos. 1 0 16 . ee oe per 17 oe 
p Babblit's metal ingots .. per ton 448 to 2180 Е p White Anti-friction Metals— 
c Brass (rolled metal 9" to IT) basis per lb. 61d. à " White Ant" brand per ton 813 to 263 gs 
c „ Tube ed) .. per lb. 81d. T j Yarns, 2/106 Grey cotton, onsp'ls per Ib. 8d. - 
€ „ „ (solid drawn). . ee per lb, 738. " „ 6 lea. Flax .. per lb. А ee 
e „ Wire, basis.. — .. ; per Ib. d. oO „ Bplyl0lbs. Russian . per lb. 8 
: Copper Tubes (brazed) ae ae per Ib, 9. d, [E j [1] 10 l . Russian, single ee per Ib. 4 e ee 
solid drawn) . per lb. 94d, E 1 » 180 lbs. Jute rove .. per ton £11 - 
, Соррег Bars (best selected ee рег юп 4 И Zino, Bb'$ (Vieille Montagne bnd.) per ton 895 5 : 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 


Bmith & Co.; f Indis-Rubber, G.P. and Teleg. Works 


Cox 


1 р James & Shakspeare ; h Edward 111] & Co.; i Bolling & Lowe; j Walter H. "Hindley and 
Erd. k Morris Ashby, Lid.; & W. T. Glover & Co., Lid.; n P^ ‘ 


я P. Ormiston & Sons; o Jobnson, Matthey & Сон Ltd.; p The Phosphor Bronze LOO LM: 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


, Week | Receipts for No. Miles А Week | Receipts for | No. Miles 
Locality. ending | the week. Wks. Total to dete. open. Locality. ending the week. | wks. | Total to date. open. 
* £ £* £ £* А £ £* £ £* | 15 
Aberdeen .. | Apr. 23 1,280 | +802 47 56,516 711,544 10 | — 3 Dover s .. Apr. 23 195 | + 19 | 16 2, — u з — 
Birmingham » 23 | 05,450 | +660 | 17 89,060 | + 4,85 — {8 Dublin eo „ 22) 4917 | 4399 17 70,685 | + 788 47 |+ à 
Bournemouth „ 20 1,165 | +215 | 52 52,115 — 1 — | Kast Ham » 23 758 | +165 — 2. + 220 5 |+ 
Blackburn 5 22 &9 | + 83 4 8.7914 + 1011 — Glasgow . „ 23 | 14,935 |+1642 | 17 | 689,695 7 59.20 70 |+ 
Blackpool . „ 1| 556 4138 8 2,5335 4 66 — |2 Halifax (2 weeks). , 20 2.554 —440| 8 4,26 — 39 88 |+ 
s — Fleetw' 'd n 28 318 | + 18 | 17 3.984 — 826 7% | — | N 928 | 1,287 7180 2 — — 98 | — 
„  —Lytham | „ 21| 298 — |25 4494| + 8,8451 73 — . Hull „ 23 2,026 | +889] 8 | 7,0301 + 497| 194 414 
Bolton Ps "M „ 2] 1,794 | 42 4 6,591|— 252 25 — do Ilkeston 4, 20 149 = — 7,673 — 4 |— 
Bradford  .. A „ 16 | 8,661 | —761 | 8 9,776 | + 464 | 80 | — Б Ipswich ; єз. 23 403 — 8 1,529 — 9 |— 
Brighton T э 24 844 | +118 | — 8,189 — 74 | — | 4 | Isle of Thanet , 229 48 | + 42 16 4,601 | — 395 100 — 
Bristol „ 22 5,076 | 4t99 | — — — 28 — | &| Leeds. d „ 29, 5,582 +645 | — 23,260 | + 1,821 | 41 = 
( Devonport Е » 15 195 | + 82 15 6999 | + 954| b — 5 Liverpool s ol „ 16 9964 | —156 | 16 | 153,547 | + 3,116; 108 — 
: Dudley —8to' rb'ge » 15 725 | —464 | 15 11.443 + 331| 1 — |= London C. C. ool „ 23 10,22 [42433 | 8 86,751 | + 7,560 824 —7 
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© Southport.. 1 15 26 | —149 | 15 3.811 + 231) 53 | — * Southampton Р „ 21 919 | + 85 — — — B — 
B South Staffs. » 19 732 | —355 , 15 11.311661 126/212 | —3 E ‘Southend-on-Sea .. 5». 20 | 211 + 51 3 8771 + 63, 61 pee 
WANDER . „ 15 504 | — 86 15 7.057 - 20152 | — 5 | Sunderland .. З „ 24, 3,170 | +150 | 3 4.050 — 11>: 270 +8 
pu Z Wolve ‘thampton. . » 15 a2 —92A^ | 15 5.171 | — 2 | 105 [+8 | . Tyneside zi M „ 19 yey | —322 | 15 4.300 ＋ 583 89 +4 
A Yo ks Wool Dist. | 4, 1% бун 28315 7.930 + 8,430 6 |— (Е West Ham. . „ 21 75 — |н 3.559 — lt — 
(Miscellaneous » 15 2,293 — 15 82,118 — — — 8 Wolverhampton. „ 20 551 + 33 | — — — TA — 
Burnley . К „ 23| 1,035 | +303 | — — — 102 38 |. | Cen. London Rly...| 23 6,038 | 595 17 (117,930 | — 1.073, 6 = 
Burton- on- Trent Же yii cum 318 — 88 12,659 — — City & S. Lon. Rly. «o 2.778 | —193 | M 62,422 | — 1,904 => 
Cardiff „ 16] 1,885 | — 944 — 1.723— 225 D | — Dublin—Lucan Rly. „ 24 7 | + 33117 1.6823 + $St| 62 = 
Chatham & District i : ‹ h351] + 8:68 | — L'pool Overh'd Rly.| „„ 24 | 1,618 F- 1317 26,360 || 4 \ { 142 — 
Cork .. ; 6,346 | — 9 l= Mersey Railway 29 | 1,4329 | 48771 | 16. |—28,825 | . 5,794 — 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed tothe Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made, Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


“Мимо” writes:—'" I supplied Mr. A. with a motor on the bire- 
purchase system, and fixed the same with coach screws. The 
property belonged to Mr. A., but he had a mortgage on it. An in- 
Btalment became overdue, and then Mr. A. made a deed of assign- 
ment in favour of his creditors. I offered the creditors to allow 
the motor to remain if they paid the two remaining instalments 
which were theu due, and they agreed. Then the mortgagee stepped 
in, took possession of the premises, and also claimed the motor asa 
fixture. I refused to admit his claim and removed the motor. 

" [s his claim a good one? If so, what authority have Corpora- 
tions to spend the ratepayers’ money on such a risky speculation ав 
biring out motors?" | ` 

„It is difficult to answer the above query without reference to 
the terms of tbe mortgage under which the mortgagee claims to be 
entitled to seize the motor. Until all the instalments are paid 
under the usual form of hire-purchase agreement, the person who 
Jets an article retains the legal property therein. It would there- 
fore seem that unless fhe motor Һай become annexed to the free- 
bold so a8 to form part thereof, our correspondent was entitled to 
claim it. But had it become part of the freehold? Looking at the 
cases which have frequently arisen between landlord and tenant, 
it would seem that this important point is not by any means free 
from difficulty, and lack of space prevents our going into it with 
any elaboration. Suffice it to say that in the case of a tenant, 
engines and boilers have been deemed to be removable, that is to 
say, they can be removed by him at the end of his tenancy. In the 
circumstances we think that " Memo " was well advised to remove 
the motor. 

As to the position of a Corporation we would remind Memo 
that by Sec. 25 of the Electric Lighting Act, 1882: —“ Where any 
electric lines, metere, accumulators, fittings or apparatus belonging 
to the undertakers are placed in or upon any premises not being in 
the possession of the undertakers for the purpose of supplying 


electricity under this Act, or any license order or special Act, such 


electric lines, meters, accumulators, fittings, works or apparatus 
shall not be subject to distress or to the landlords’ remedy for rent 
of the premises where the rame may be nor to be taken in execution 
under any process of a court of law or equity, or any proceedings in 
bankruptcy against the person in whose possession the same may 
be." 'The words in italics would seem to afford sufficient protection 


to Corporations. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DIRECT-READING MEABURING INSTRUMENTS FOR 
SWITCHBOARD USE. 


Ву Кюнюм Ерасомве and F. Punaa. 
(Abstract of Paper read in London, Marck 24th, 1904.) 


AcQOUBACY is of paramount importance, not only in the instrument 
iteelf, but under working conditions. A voltmeter, for example, 
may be accurate to ү, per cent. when tested, but may read 5 ог 10 

r cent. wrong on a switchboard, The great difficulty met with 
In the design of electrical measuring instruments is the smallness of 
the forces dealt with. The principal errors to be guarded against 
are:—Mechanical errors (eg. friction), electrical errors (¢.g., 


- --- — d» 
по Volta 120 
Reading 


" 50 60 70 80 40 109 


hysteresis), errors of calibration (e.g., inaccurate engraving of scale), 
and errors of reading (¢.7., parallax). 

According to W. Marek, in the E. T. Z., instruments of the highest 
class, with mirrors under the pointers, are liable to:— Errors of 
reading, + 0:07 mm.; frictional errors, less than 0'1 mm.; calibra- 
tion errors, 0°05 to 0'1] mm.; total error (not electrical), O1 to 
02mm. The scale is assumed to bave been about 5 in. long. In 


switchboard instrumenta, the error is probably more than five times 


as great. 
Tbe electrical errors in various types of instrument are, roughly, 
аз follows :— | 


- 


ЫШ © LJ 
+ єў 
Sas агу 
Ass Aw? | stray flelds.t 
| aÈ | Temperature. | |58 | Error due to bar 
Type. 2920 Error due to F) S | with 1,000 amps 
$58|l10C.ohange*| 8^, | ati m. from 
E $s instrument. 
о „(З e E: 
8 £8 
Tg iu 8 
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Direct. Current.—Per cent. of Maximum Reading. 


Moving-coil voltmeter | Nil. '01 | — | "8 } Ха ost- 
н ammeter | „ 75 — 2 iron case. 

Moving- iron volt meter 1 5 — 10 unsbielded 
" ammeter " Nil. — | 725 shielded 

Hot-wire voltmeter... Nil. 751 For short; — Nil. 

li ammeter ... „ |15 periods. — # 
Alternating Current.—Per cent. of Maximum Reading. 
Moving-iron voltmeter | — 5 a 10 unshielded 

а ammeter | — Nil. 5 25 shielded 
Hot-wire voltmeter ... | — 75 For short Nil. Nil. 
íi ammeter .. | — 15 periods. я » 
Induction voltmeter.. | — `5 4 5 
„ ammeter . — 10 15 5 


— — —— — 


eln many cases the pa«sage of the current itself will cause а much greater 


rise of temperature than 10° C., and hence a Sortes pond ne increased 
temperature error. This is particularly tho case with moving-iron voltmeters. 

t In the саке of alternating currents the stray fleld is assumed to have the 
same periodicity as the current or voltage which is being measured. 
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And the power!consumption at the maximum reading :— 


Voltage-drop 


z Current 
Type of instrument. taken by on Watts. 
voltmeters. ammeters. 
Moving-iron voltmeter?10 volts | 2 amp. — 2 
» »" 100 n '06 "| — 6 
n» " 200 » |. 05 „ BO 10 
» ” $00 „ 04 „ | х 20 
„ ‘ammeter, 10 amp. — 3 volt 3 
А ii 100 „ — 03 volt 3 
» » 500 „ — © | 007 to 01 volt | 3:5to 5 
Moving-coil voltmeter, 0 to 200 
volts ... 355 Ps . . | '0,* amp. — 2 
Moving-coil voltmeter, 100 to | 
200 volta  ... SEN н 17007 о — 4 
Moving-coil ammeter, 500 amp. — '08* volt 40 
Hot-wire voltmeter, 200 volta | 17? amp. — 34 
" ammeter 500 amp.... — '2* volt 100 
Induction-ty pe voltmeter | "Transformers usually 5 to 8 
is ammeter { employed 5 to 8 
Dynamdmeter type . 
Voltmeter, 200 volts... | 05 amp. — 10 
Ammeter, 100 amperes — 5 volt 50 


— —— 


.  * The same соі! winding is as a rule employed for all ranges, so that these 
values are independent of the actual range. 


The permanent magnet moving-ooil voltmeter is probably as per- 
fect an instrument from an electrical point of view as could well 
be desired. The power consumed is small, the temperature co- 
efficient negligible, hysteresis absent, the control reliable, and the 
magnets permanent to & very high d . The action is also dead- 
beat. . In the case of moving-coil ammeters, owing to the necessity 
of shunts, the temperature error may be from 0'05 to 0'2 per cent. 
per degree C. An ingenious method has been devised by Mr. 
Albert Campbell, wherein a four-armed bridge with alternate arms 
of different metals is used, giving practically perfect compensation. 
A resistance with an artificially-produced negative temperature 
coefficient may also be used. 

The earth's magnetic field appreciably affects unshielded moving- 
coil instruments, and they also affect one another considerably if 
not kept apart; the ordinary cast-iron case appears to be an efficient 
shield for switchboard instruments. Thermo-electric effects may 
cause errors of as much as 2 per cent. of the maximum reading of 
moving-coil ammeters. | 

Moving-iron instruments suffer from hysteresis, which causes direct 
current meters to read lower with a rising than with a falling current, 
and lower with alternating currents than with direct. The path of 
the magnetic flux in the iron should be relatively short, and the 
length of the iron short. The error may also be reduced by using 
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A. 80-ampere ammeter in brass case. 
B. 10-ampecre ' Universal” ammeter with cast-iron case removed. 


c. IO- ampere“ Universal“ ammeter with cast-iron cover in place, but without 
the cast-iron back. 


D. 10-ampere “ Universal” ammeter completely shielded. 
E. 1$0-voit S. & H. meter shielded with soft iron. 


FIG. 4. 


either a very high or a very low induction density. If the former, 
the instrument reads the average instead of the R.M.S. value of an 
alternating current, and as the ratio of the two quantities depends 
on the wave form, the readings will vary with the latter; this error 
is avoided by using а low induction density. 

Frequency and wave-form have different effects on instruments 
whose readings sre not dependent on the square of the current. 
According to Benischke (E. T. Z., 1901), in the case of an instrument 
consisting of a long solenoid into which a thin iron wire, highly 
saturated, was sucked, the effect of frequency was negligible, but a 
flat-topped wave gave readings more than 12 per cent. higher than 
а резку wave. In a well-designed instrument this error should not 
exceed 1 per cent. Fig. 1 (p. 721) shows the results obtained with a 
50. ampere Everett-Edgeumbe Universal ammeter of the moving- 
iron type, which has very low induction density and hysteresis 
fig. 2 shows the results for a voltmeter of similar type, in which the 
self-induction is very small, while fig. З relates to a voltmeter of 
another make, which is considcrably affected by changes of 
frequency and wave-form. The cramped character of the scale of 


moving-iron instruments at the lower end is a drawback in the case 
of ammeters, but on the other hand, the upper portion of the scale 
can be enormously opened out, a decided advantage in the case of 
voltmeters. 

The effect: of shielding instruments for switchboard use is shown 
in fig. 4, which represents the errors caused by a bus bar carrying 
1,000 amperes at a distance of 1 m. from the instrument, in the . 
position of maximum effect. 

The effect of currents in bus-bars depends upon the direction of 
the bars and of b axis of the coil; in the Universal” instru- 
ments the axis of the coil is parallel to horizontal bus-bars, which 
therefore have no disturbing effect upon tbe readings. Positive 
and negative bus-bara aud conductors should be kept close together 
to minimise stray field errors. 

Damping moving-iron instruments is very difficult; liquid damp- 
ing is unsatisfactory, and magnetic damping (by eddy currents) is 
unsuitable. Air damping requires great delicacy of workmanship, 
but is otherwise effective and durable, and has been adopted by 
Messrs. Everett, Edgcumbe & Co. 


(To be concluded.) 
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VISIT OF THE STUDENTS OF THE I. E. E 
TO ENGINEERING WORKS. 
— | 
FoLLOwixe the example of their seniors, the student members of 
the Institution of Electrical Engineers for several years past have 
paid visits to works and factories connected with electrical under- 


takings. This year Birmingham was chosen as the centre, the date 
of meeting being April 11th. 


WILLAN8 & RoBINSON, Rodhx. 


On the way to Birmingham, the engine works of Messrs. Willans 
and Robinson, at Rugby, were visited. The leading features of 
these works are the interchangeable system of manufacture adopted 
and the extreme accuracy of the work, which have assisted much in 
making the name of the Willans engine famous in the annals of 
electric lighting. The test room is a very essential feature in a 
works building prime movers for electric lighting dynamos to the 
rigid specifications which are at present enforced, so that the well- 
equipped test house here attracted much attention. Allengines are 
tested under the required conditions of load, being coupled either 
to the generstors they are intended ultimately to drive, or to spare 
machines kept for the purpose. The losses in these dynamos being 
easily determined, the B. H.. can be obtained in a very accurate 
manner from the voltmeter and ammeter readings. Very careful 
arrangements afe made for the accurate weighing of the condensed 
steam and other necessary measurements. 

Experiments are now being carried out with forced lubrication, 
the splash system, as is well known, having been the standard 
method for lubricating this type of engine up to the present time ; 
other radical alterations are also under consideration.  Mesers. 
Willans & Robinson are now in addition developing other prime 
movers; a new gas engine of the vertical type was being run on ite 
preliminary trials on the test bed, and several steam turbines of an 
improved type were in the course of manufacture. The petrol 
engines for the Duryea automobiles are now built at these works— 
an instance indicating how important the motor car industry is 
becoming, when an engineering firm of long-standing experience 
and repute, finds it worth its while to manufacture the motors. 
A notable advance in prime movers which is also being experi- 
mented with, is a combined steam and sulphur dioxide engine, the 
exhaust steam from the steam cylinders being used to vaporise 
the sulphur dioxide, which then expands and does work in 
another cylinder. This, of course, is not a new idea, but, although 
a good many inventors have been engaged on it, no commercially 
successful engine has yet been built. 

Upon arrival at Birmingham the party were received by the 
Chairman of the Local Section of the Institation of Electrical 
Engineers (Mr. Vaudrey) and Dr. Sumpner, of Birmingham Tech- 
nical College. In their address of welcome they gave the students 
much useful information concerning the works they were about to 
visit. 

TRR GENERAL ELECTRIC Co.s WirroN WORKS. 


On April 12th, the new works of the General Electric Co. at 
Witton were first visited; these are laid out on modern principles, 
with the various buildings at ample distances apart, allowing plenty 
of room for any further extensions that may possibly be required, 
the power required, of course, being distributed from a central 
power station. The motors used throughout the works are wound 
fora terminal pressure of 460 volts, the voltage at the power 
station being about 500. "The distribution is by 9 | con- 
ductors. Several 75-н P. motors are in use, and also a number of 
smaller sizes, all baving been built by the company themselves. 
Group driving is adopted for the smaller machines and independent 
driving for the larger. The power house equipment consists of one 
150-K W. Galloway-G.E.C. set (the dynamo being arranged with tap- 
pings off the armature and slip-rings to give three-phase alternating 
currents): also one 150-xw. Davey, Paxman-G.E.C. steam dynamo 
and а 50-K W. Belliss-G. E. C. auxiliary set. 

The unique department in these works is that devoted to the 
manufacture of arc light carbons and battery carbons. Gas coke is 
first of all crushed and reduced to a powder, mixed with graphite 
and a special binding compound, and then rammed into a cylindrical 
mould by & drop hammer, the dimensions of the blocks thus formed 
being about 9 in. diameter by 14 in. long. The material, which is in 
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a plastic state, is then put into a hydraulic press and forced out. 
through a nozzle containing a die of the correct shape. This nczzle 
is arranged for heating by steam or cooling by water according 
to the exact composition and treatment required by the material 
being worked upon. Upon issuing from the press, it is, of course, 
a continuous rod; this is deftly cut by hand, as it comes out, into 
convenient lengths of about 4 ft., inspected, and then packed 


in an iron case, which in its turn is put inside a special crucible, tbe — 


interstices being filled with powdered carbon; a cover is then luted 
on, and the whole placed in a gas-fired annealing or carbonising 
furnace, where it is raised to a temperature of 2,700°C. A very: 
ingenious form of pyrometer is used by the workmen to determine 
the correct temperature. It consists of four pieces of porcelain of 
tusk-like shape made of a carefully graded mixture of china olay, 
so that when certain temperatures are reached each loses ite rigidity 
in turn and bends over. These pieces are fixed in a piece of fire- 
clay and put in a furnace where they can. be seen through a sight- 
hole, and, according to the number which are bent, the temperature 
of the furnace can be judged. 

In the dynamo and motor shops a large number of alternating 


current motors were in course of construction, embodying the well- 


known G. E. C. features, amongst which may be noted the method of 
attaching the armature stampings on to the spider by aid of a 
carved wedge fitting into a groove on the outside edges of the 
spider, also the way in which the leads to the slip rings are brought 
through the hollowed-out shaft, so that the slip rings can be mounted 
outside the bearing. е 

In the afternoon the party went to Wednesbury to see the power 
station and éub-stations of the Midland Electric Power Co., Ltd., 
and the rotary converter station of the Wednesbury Corporation, 
wbich obtains its supply from the Electric Power Co. and re- 


distributes it. 
(To be concluded.) 


DYNAMO AND MOTOR TESTING. 


By PROF. C. F. SMITH, Wz.Sc. 


(Abstract of Paper read Thursday, March 3rd, 1904, b fore the 
Civil and Mechanical Engincers’ Society.) 


(Concluded from page 684.) ' 

Efficiency Tests of a Dynamo.—'l'he methods of determining the 
efficiency of a dynamo alone are of two kinds:—(1) Methods in 
which the driving power and the electrical output are both 
separately measured. These may be called the direct methods; (2) 
methods in wbich the losses occurring in the dynamo are deter- 
mined by electrica] measurements. These losses, when added to 
the output of the dynamo, give the power supplied to it. These 
are the indirect methods of measuring the efficiency. 

Direct Methods of Measuring Efficiency —Practically the only 
difference between the various tests of this class lies in the method 
of measuring the power supplied to the dynamo. 


If the dynamo is driven directly by an engine, it would suffice to 


know the power exerted by the engine. This is, however, not easily 
determined. The work performed in the engine cylinder can be 


estimated from indicator diagrams with & moderate degree of 


accuracy. The mechanical efficiency of the engine can be approxi- 


mately determined by a further experiment, and in this way the 
power given to the dynamo may be estimated. 

The method cannot be considered satisfactory where it is the 
efficiency of the dynamo alone which is to be determined, and not 
the efficiency of the combined plant. 

Dynamo Driven by Motor of known Ejjiciency.—The power supplied 
to a motor when doing work is very easy to measure. If the 
efüciency of the motor is known, the power exerted by it is capable 
of easy and exact measurement. If such a motor is used to drive the 
dynamo to be tested, the driving power and electrical output can be 
measured with equal accuracy. 

The driving motor may be tested for efficiency by the usual brake 
teat. The test must be carried out with the motor working under 
as nearly as possible the same conditions as when subsequently 
driving the dynamo. The motor may also be tested by one of the 
indirect methods described later. 

- The method of coupling the dynamo to the motor may introduce 
an error of which it is difficult to determine the magnitude. 


If the shafts of the machines are rigidly coupled together, 
increased friction in the bearings is almost certain to result. 

The best method of coupling is to connect the shafts through a 
flexible coupling, the driving force being transmitted by leather 
links or india-rubber springs, so that a slight relative motion of the 


shafts is always possible, and the friction on the bearings of either 


SUPPLY —-> PES 


. Fio. 5. 


machine is neither increased nor decreased by the shaft of the 
other, since each bearing is allowed to take the full weight of its 
own shaft. | 

Where frequent teste have to be made on similar machines, the 
simplest method is often to couple the machines in turn to а motor 
whose efficiency has been carefully determined and recorded in the 


form of curves applicable to all the speeds and loads required. 


Methods of Absorbing Power.—In the csse of small dynamos the 
output is absorbed in resistances which usually take the form of 
frames of iron-wire coils. These frames should be kept in а well 


ventilated shed outside the test-house. Light wooden frames with 
ordinary galvanised wire netting stretched upon them make a very 


inexpensive but rather bulky form of resistance. A water resistance 
may also be used. | 

In test houses, specially equipped for the frequent testing of 
large generatore, arrangements are always made for usefully employ- . 
ing the current generated whenever poseible. | 

Large macbines when tested in couples only, require the supply . 
of the small amount of wer nece to make up the losses 
occurring in them, even when tested upon full load. 

If the dynamo is to be motor-driven during the test, it is often 
possible to adopt a method similar to that employed’ in the 
Hopkinson method of testing dynamos, as in fig. 4. 

Indirect Methods of Measuring  Efficiency.—Since the power 
supplied to a dynamo is the sum of ite useful output and the power 
lost in the dynamo, it is sufficient, in order to determine the 
efficiency, to make measurements of the output and of the lost 
power. Efficiency per cent. zo 

Usefal power given out x 100 
Power given out + power lost MP 

Two Coupled Machines Connected in Parallel.— Various methods 
of supplying the additional power have been suggested; the 
following method of connection to an external source of current will 
in general be found the most convenient. It is practically the 
method proposed by Kapp. | 


-o —— — 


Fid. 6. 


The machines are connected in parallel with each other to power 
mains giving voltage equal to that of the dynamos running at 
normal speed (flg. 5). 

The output of the dynamo is measured by an ammeter and volt- 
meter, and is supplied direct to the motor. The power supplied 
from the mains is similarly measured. The power given to the 
motor is thus the sum of the dynamo output and the power supplied 
from the mains. The combined efficiency of the two machines is 


output of озвашо . The joint efficiency of the two machines is the 
input to motor 
product of the efficiency of each machine. 
Since the machines are of the same type and size, their efficiencies 
should be approximately equal.* 


* This will not be exactly true, even in the case of two machines 
which are absolutely identical, since the efficiency of a machine 
when operating as a motor will be less than when working as a 
generator. Also the excitation of one of the machines is below the 
normal. The error introduced by this fact would make the efficiency 
of the machines appear slightly lower than its true value when 
working as dynamos, In most cases this error would be negligible. 
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Accordingly, it may be assumed that the efficiency of either ie 
the square root of the combined efficiency determined by the 
experiment. | 


Thu i = E 
8, efficiency of each machine * input to mcior 

It should be noted, in connection with this method of testing, 
that tbe 1oss of power is measured directly, and is a quantity of 
small dimensions compared with the output of the machines under 
test. Consequently, an error of small percentage made in this 
measurement will be exceedingly small compared with the output of 


the machines, and wil] only affect the value of tbe total efficiency — 


to a correspondingly small extent. 

In carrying out the test, the macbines are connected to mains 
giving approximately the normal voltage of the machines, and the 
power representing the losses is obtained by measuring the current 
taken from the mains. 

Two Coupled Dynamos Connected in Series.— Experiments in which 
machines are coupled together, so that one machine supplies part 
of the power required to drive the other, may be carried out in a 


E 


Fio. 7. 


considerable number of other ways. Another metbod may be men- 
tioned, which, although not so easy to carry out as that just described, 
may be made to give more reliable resulte in the hands of a capable 
observer. 

In fig. 6 the two armatures are connected in series, and this extra 
power is sapplied in the form of current equal in amount to tbe 
output of the generator, but at & lower voltage. In tbe previous 
experiment the machines were coupled in parallel instead of in 
series, and the extra power consisted of a supply of current at 
practically the same voltage as that of the machines being tested, 
but small in amount. 

The connections for the experiment are shown in (fig. 6), the 
machine M acting as a motor to drive the machine a, which acte аа 
& generator and contributes to tbe supply of power given to the 
armature of м. It will be seen that the two armatures are con- 
nected in opposition, brushes of the polarity (marked + in the 
figure) being joined together. 

In consequence of this method of connection, the — brush of the 
generator c is отп to be connected to the + terminal of the 
source of supply. The generator is thus connected in series with 
the supply source in euch a way as to add its voltage to that of the 
source. Consequently the voltage available at the terminals cf the 
machine M is the sum of the voltages of a and of the source of 
supply. 

Pig. 7 again shows three machines which are all mechanically 
driven by each other through belt gearing. 

The two machines a and м are the generator under test, and a 
motor driven direct frum the power mains respectively. The third 
macbine в is a booster inserted in the circuit between the generator 
and motor in order to adjust the generator voltage to the value 
required by the motor. | 

The amount by which the booster alters the generator voltage is 
adjusted by a rheostat in the booster field, and the sense in which 
tbe voltage is altered is determined by the direction of the exciting 
current. If the generator gives a voltage lower than that of the 
motor and supply mains, the booster is driven by the motor and 
adds its voltage to that of the generator so that the current 
generated becomes effective in driving the motor. If, on the other 
hand, the generator volts are higher than those of tbe supply, the 
booster is made to act negatively, and to oppose the E.M.F. of the 
generator so that again the current supplied to the motor is at the 
correct voltage. In this case the booster acts as a motor, and will 
assist mechanically in driving tbe motor м. 

Motor Testing.—It is most usual for motors to be loaded when 
under test by being coupled toa dynamo, the output of the dynamo 
being either absorbed in resistances, returned to the maine, or 
supplied to the motor in one of the methods detailed above. 

The output of the motor in such cases is obtained by measuring 
the amperesand volts supplied by the generator, the efficiency of 
which must be known. In this way the output can be measured on 
delicate instruments with the same accuracy as the power supplied 
to the motor. This method is more convenient than the ure of 
absorption brakes, which are generally cons derably more trouble to 
apply to the motor and require а supply of water for cooling. 

When brake testa bave to be made on the customer's premises or 
elsewhere, the form which is generally the handiest for such high 
speeds as those of electrical machines is that of a flexible band of 
webbing or cotton rope, from one end of which load weights may 
be conveniently hung, while the other end is attached to a spring 
balance secured to a fixed point of support. In order to damp 
amall vibrations of the needle of Баа" сеа of circular pattern, the 
&uthor has attached to the spindle of the needle a biass disc, the 
inertia of which has been effectual in securing steady readings. 


Where the adoption of а special pulley with internal rim for water 
cooling is not possible, as is frequently the case where tests are to 
be conducted on motors in situ, tests of power developed can only 
be taken for very short periods until the pulley becomes over- 
heated, and time must then be allowed for the pulley to cool 
between successive readings. Asa rough guide of the power which 
can be absorbed from a pulley of a given size without overheating, 
the following approximate rule may be used :—If 


E b = breadtb of pulley in inches, 
. d — diameter i н 
Н P. = Loree-power to be absorbed, 
then bd = HP. x 23:5 for air-cooled pulleys, 
or b d = н.р. х 47 for water-cooled pulleys. 


With specially high speeds, and, consequently, light surface 
pressure, these values for b d may be slightly exceeded. . 

Magnetic brskes have been introduced in certain cases with con- 
siderable success. In these brakes, electro-magnets acting upon 
the rim of a pulley and fly-wheel induce eddy currents in 
the rim. In consequence of these eddy currents, and the hysteresis 
of the material of the wheel, a retarding pull is exerted, and the 
energy driving the wheel is converted into heat in the material of 
the rim. Р 


THE FARADAY SOCIETY. 


L 


AN ordinary meeting of the Faraday Society was held on Wed- 
nesday, April 13th, at the Institution of Electrical Engineers. Mr. 
J. SwINBUBNE, Vice-President, was in the chair. 

Mr. Автвов J. Hiorns read an abstract of his paper on Alloys 
of Copper and Arsenic,” illustrating bis remarks by a series of in- 
teresting lantern slides. The object of the author's investigations 
was to ascertain the exact relation between copper and arsenic in 
binary slloys, and the limiting proportion of arsenic that can be 
retained in copper in the cold solid state. 

Mr. E. G. P. BousrFIZLD contributed a paper on Experiments 
with a New Primary Cell" The cell consists of an inner porous 
pot containing nitric acid and a carbon pole, and an outer vessel 
containing a metal pole, preferably zinc, and sodium hydrate 
solution, d. e., a solution of from 12 per cent. to 15 per cent. Using 
solutions of maximum conductivity with zinc and carbon poles, on 
open circuit an E. M. F. of 2:6 volts may be obtained. Not only 
does the cell possess this comparstively high E.M.F., but it may 
be ehort-circuiged far longer than most cells before it runs down. 
A cell short-circuited through a total resistance of 0:61 ohm gave 
a current of 4:18 amperes, which fel! to 2:61 ih an hour, 2 38 in 2} 
hours, and 175 in 6 hours. A smaller cell gave a fairly constant 
current of about 0:8 ampere for 20 or 25 hours. Discharge curves 
are given in the paper. | 

Acids other than nitrio were experimented with. Some of them 
gave higher E.M.F.s than nitric acid, but no other acid 
the same lasting powers.” The effect of using various metals 
instead of zinc was also tried; some of these gave higher E.M F. a 
than the zinc, but the bigh rcadings were quite transitory. Using 
two carbon poles, the E.M.F. was about 1°35 volts. The cell is 
then similar to Beoquerel's platinum cell, in which the plates are 
immereed in acid and caustic potash respectively. | 

Mr. W. R. Cooper referred to the disadvantages of Loth nitric 
acid and caustic soda as electrolytes. "The high E.M.F. of the cell 
was only apparent because it rapidly fell to а working value of 1:8 
or 1:9. He would like to bave seen comparative testa made, say 
with a bichromate cell. 

Mr. J. SwInpuRNE mentioned a suggestion made by Dr. Swan 
that the cell would be improved if it were converted inte a three- 
fluid cell, with a neutral electrolyte (e.g, NaNOs) in the mid-com- 
partment. 

Mr. Bovusrirtp also contributed a Note on Determining 
Accurately the Percentage of Oz пе in Gases not dissociated by 
Moderate Heat. The mettod recommended by the author is a 
measurement by volume. A certain quantity of gas DAE 
ozone is passed oyer some substance such as beated p 
asbestos, which is capable of converting ozone into ordinary oxygen. 
On again measuring tbe gases, an increase of volume due to the 
breaking down of “О,” molecules into “O,” molecules is found, 
from which the percentage of ozone originally present is readily 


calculated. 


"PROTECTION" FOR THE POSTMASTER- 
GENERAL OF AUSTRALIA. 


HiTHERTO Australia bas been behind the British times in the matter 
of regulations respecting the supply and distribation of electricity 
for traction and lighting; for, in a land where Protection blooms, 
the Postmaster-General finds himself insecurely protected from 
“shivering shocks” and the confusing effects of induction and 
leakage. Only in 1901 did he obtain an Act enabling him to make 
sucb regulations, but the need for them cannot have been of extreme 
urgency, for the draft set now under notice was issued not 
earlier tban October last year. 

It is the fate of all regulations to be criticised and condemned by 
those whose actions it is sought to regulate, and it would be 
cially remarkable were any Governmental mandates of this, or of 
any other nature, to pass without dissection of the most searching 


* 
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order. Во we find mayors and councillors, and occasional engineers, 
representing all the interested districts of Australia, present at a 
comminatory conference at Melbourne in January this year; the 
tangible result being a counterblast to the Draft Regulations" in 
the shape of Recommendations," which seem in chief to recom- 
mend that any particular regulation shall be omitted, or cruelly 
mutilated at the least. This is not complimentary to our Board of 
Trade, whose statutory rules and orders are incorporated for the 
most part; and, if only to see what we can do to whitewash the 
body that has done so much to protect us from ourselves and from 
our neighbours, whether we would or no, we ought to examine these 
decimating recommendations. ` ; 

Taking them as a whole, we think that the Conference has pro- 
tested too much ; and we say this while we religiously exclude any 
thought of the time when we, too, had fine bushy tails, somewhere 
before '97. 

For instance, the request is made in many instances that the 
words the property of the P. M. d.,“ shall be interpolatad, or added 
to regulations dealing with the protection of pipes and wires, 
although the draft states distinctly that These regulations apply 
only to those places . . . in which the wires or works of the 
P. M. d. are, or may be, injuriously affected by the lines or works of 
any electric authority." | 

Nevertheless, tbere are several regulations which the most flexible 
imagination can hardly stretch to cover protection to the lines and 
works of the P.M.G.; and, although they may be, and often are, 
sound regulations from tbe point of view of the citizen, they should 
not be included ina draft issuing from the Postmaster-General’s 
department. | 

Objection is taken to the “ continuous indication " of current from 
the earth plates, and of fall of potential along the rails. 

In the first case, the Conference proposes closing the recording 
instrument circuit twice daily for five minutes on each occasion ; and 
in the second case, it thinks а 24-hours’ record every month quite 
sufficient. | 

Considering the automatic nature of tbe recording apparatus, and 
the very small amount of attention required to ensure ita working 
properly, we think the objeotion trivial, and, with regard to the fall 
of potential records, unsound ; for there are ligbt and heavy days 
on every traction system, and on any line where the maximum 
permitted fall is exceeded regularly on certain days, it is 
reasonably certain that records would not be taken on any of thoee 
days. 

Neither have we any sympathy with the proposal to increase the 

rmitted "drop" from а maximum of 7 volta for а line of any 

ength to 34 volta per mile. Undoubtedly the cost of complying with 
the existing B. of T. regulation becomes very large when heavy services 
are run, but the depreciation of other people's property has to be 
considered just as much as th» augmentation of capital charges on 
the tramway; and, although we do not believe that appreciable 
damage is done to pipes or other ironwork under the 7 volts limit, 
yet sufficient evidence exista in America, and even in Britain, to 
prove the destructive effects of drops ranging above 15 volte. 

It is difficult to see why the P.M.G. sbould object to sections of 
overhead line more than 4 mile in length, or why he should insist 
on means being provided for isolating each section for purposes of 
testing. The original B. of T. regulation called for sections no 
longer than 4 mile, but nobody observed it. However, we have not 
been allowea to exceed the 4 mile; and most men will agree that 
auch a length is about right for practical purposes, although shorter 
sections are usefulin busy centres. The Conference thinks that the 
i-mile proposal is not good practice; but we think it would have 
been wiser to have relied on tbe second objection that “it is a 
matter outaide the scope of these regulations." 

The original regulation as to leakage, ita amount, testing and 
removal, is annexed bodily by the P.M.G. of Australia. Bo far as 
the maximum leakage allowed is concerned, the figure of § ampere 
per mile of tramway is generous, but it is time tbat the insistence 
on a daily test should be excised. When the clause was born, tram- 
ways were. small affairs which went to sleep for 8 or 10 hours out 


-of each 24, and there are still tramways galore on which no difficulty 


is experienced in taking daily leakage tests; but we quite agree with 
the opposition in the present case when they say “tbat such a test 
would be impossible in many instances." Nevertheless, we do not 
go all the way with the opposition, for they suggest the entire 
omission of the demand for tests at any specified intervals of time, 


as they oonsider that the private requirements of the tramways 


“would necessitate the maintenance of the standard of insulation 
proposed,” and that the method of complying should be left to the 
tramway authority. Of course, if everyone were perfect, there would 
be no need for regulations of ару kind, but the limitations of human 
nature frequently make it necessary to bring the good and the less 
good under one law. 

We suggest respectfully to the B. of T. that a weekly leakage 
tést of all lines might be ineisted on more forcibly than it would 
be fair to insist on the execution, to the letter, of the current 


regulation. 

A monthly test of all underground cables, for whatever purpose 
used, is to show an insulation resistance of not less than 10 megohms. 
That is our old friend, and the Australian protestants want him 
strangled. | 

The B. of T. and the Australian P.M.G. can hardly realise what 
an undertaking it is to carry out this test conscientiously, especially 
when there is a difficulty in getting the necessary megohms without 
disconnecting at every half-mile section pillar... Frequently it is 
impossible to carry out these tests except at night, ana unless the 
testing staff is out of all proportion to the size of the underteking, 
a month hardly contains sufficient non- running or light service 
оао complete the tests on the many miles of cable on а 50- 
mile line. 


Cables depreciate in general very slowly, and, although we do 


not uphold the Oonference in its desire to omit every kind of com- 
pulsory test, we do believe that quite as high a standard of 
insulation would be maintained if the interval between teste were 
lengthened to six months, We believe, too, that the generality of 
results would be more accurate than at present. : 
Ik the Conferences had objected to the cable tests on the ground 
that an insulation resistance of so many megohms had been proved 
entirely misleading аз a practical measure of the factor of safety of 
the medium protecting the copper from the earth, and had demanded 
some more valuable and modern method of testing, we shonld have 
been with it. 

The difficulties in the way of applying a breakdown test in 
practice on а system of any size are evident to any who give the 
matter a little thought, but they are by no means insuperable, and 
the method might conceivably become simpler than the present 
method, and certainly would be more satisfactory to everyone 
concerned. 

Sparking between “rubbing or rolling contacts,” ie, between 
trolley-wheel and wire, or between oar-wheels and rails, has, at 
first sight, no conceivable effect on the wires or works of the P.M.G., 
yet tbe two B. of T. regulations with relation to this sparking have 
been included. When sparking at either place occurs, currents ot 
more or less magnitude are being broken, or partially broken, many 


. times per second, so that there might be an inductive effect felt in 


parallel wires; but, if there is, then the ordinary working fluctua- 
tions would be felt just as seriously. We agree with the Conference 
that Clauses 16, 17, and 18, as to the working and maintenance of 
the rolling stock, are superfluous. | 

It is very interesting to note that at this point the Australian 
proposed regulations jump right into guard wires, whereas the 
English original lays down the law as to the working of conduit 
lines. Does this mean, we wonder, that the P.M.G. has sufficient 
faith in the commercial intelligence of the inbabitants of his country 
to know that they will not build conduit lines while they can get 
the most satisfactory resulte out of the trolley ? | 

The explanatory note prefacing the proposed regulations as to 
guard wires is all that is excellent, and embodies the main heads of 
our teaching for years past. We should like to have seen some- 
thing on the same lines at the bead of the revised regulations issued 
by the B. of T. : 

The note says that the best protection of telegraph wires is 
afforded by the following means:—(a) By putting them under- 
ground; (b) by bunching in lead-covered cable suspended by earthed 
bearing wires; (c) by earthed guard wires. | 

It is impossible to avoid the use of guard wires at present, but 
T certainly should be set last in order of efficacy, as they are 
above, | 

Then the P.M.G. suggests that points of crossing of telegraph 
wires . . . should be as few as possible, at right-angles to the 
trolley wire," and where more than 10 wires cross he undertakes to 
cable them. 

Following the new matter comes practically the whole text of the 
last B. of T. pronouncement, with the important addition of a 
quarterly test to prove the efficient earthing of all guard wires. No 
maximum resistance to earth is mentioned, bat, as in England, it 
must be low enough to ensure that a short-circuit caused by a wire 
bridging the guard wire and trolley wire shall open the circuit- 
breaker. That is an impracticable requirement, but the Australians 
have uttered no protest. 

Very few tramways are unfortunate enough to have circuit- 
breakers guarding every half-mile section, and on the few that have, 
we have heard that the use of a piece of wood, or a bit of string, to 
prevent the circuit-breakers acting, is not unknown. 

Imagine the plight of a town such as Manchester, or, say, Liver- 
pool, with its endless rings of cars at the landing-stage, if the B. of T. 
insisted that the eircuit-breaker controlling any section must be 
set to open before a wretched little bit of No. 12 copper wire can 
be fused on short circuit ! 

Little objection can be raised to the B. of T. or a Colonial P.M.G. 
stipulating tbat the resistanoe to earth of any guard wires shall 
not exceed а fixed amount; but, when tramway authorities have 
complied with that, and have fixed their guard wires in acoordaace 
with the other requirements, they have taken ample precautions to 
protect the other man’s wires against dangers which would arise 
from defective construction or maintenance of his own wires, and 
they should be no more required to conform with the additional 
regulation than a railway company is required to run its trains at 
such a speed that they can be pulled up in time to avoid killing 
every lunatic who crosses the track, although they have complied 
with tbe regulation as to fencing and notices. 

In such cases tbe broken te;egraph wire (“ message wires" we 
christened them once, to include telephone wires and telegraph 
wires in a less arbitrary wa) tban that adopted by Parliament) must 
act, and gert rally does act, very effectually, as ita own fuse. 

We are «vite in sympathy with tbe Conference in its endeavour 
to avoid the erection of guard wires in any case, оп the grounds 
that they are not efficient as guards, but are a positive source of 
danger in themselves ; but we consider rathér squeamish ite objection 
to them on the ground of unsightliness, when so much of the dis- 
tribution of electricity for all purposes is done by means of aerial 
wires and cables, 

We agree witb the Conference in thinking that a trolley-pole 
coming into contact with guard-wires, and—if it is to be—pulling 
them down, or causing them to be burnt down, is not a matter about 
which a P.M.G. need concern himself; but it certainly lies within 
the scope of the B. of T. to make a regulation to the effect that stops 
shall be fitted to prevent trolley-booms rising high enough to foul 
the guard wires. Unfortunately, this is ofttimes a counsel of per- 
fection on account of the widely varying heights of the trclley 

wire; but we believe that a little more attention to this point 
would reduce one of the most dangerous classes of accident, 
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The Conference is bold above all when it takes objection to 
keeping—at least, for the information of a Government depart- 
ment—any of the records to which all English tramways are 
accustomed. It says that “the requirement to fnrnish such 
periodical records of the working is an unnecessary and objectionable 
interference with the management of the tramways, and outside the 
legitimate scope of these regulations.” That is strong, but, we take 
leave to think, not too well founded. Although we are slaves our- 
selves, we should like to see others free, but we cannot overcome 
our conviction that, even to the P.M.G., it is of some importance 
that the current from earth connections, leakage current, fall of 
potential in return, and other similar conditions should be divulged 
when occasion seems to call for such information. Even the 
maximum working pressure record is useful to him, if only to prove 
that no falling message wire can be charged to a highly dangerous 
potential. The Australians will be lucky if the section relating to 
records is deleted. 

Division B. of tbe proposed regulations deals with electric light 
and power lines or works. It contains 23 sections, which have been 
smitten by the Conference asfollows: 12 are to be excised, 6 others 
are to be mutilated, and, in all, objections are raised against 20. 

The P.M.G., following the English model, seeks to stipulate a 
minimum size of wire; no single conductor to be less than No. 14, 
and no single wire ofa strand to be less than No. 20. Objection is 
raised on the ground that the size of a conductor cannot affect the 
P.M.G. in any way. This might be granted so far as underground 
wires are cor cerned, but where aerial lines are to be used, the P.M.G. 
feels anxious to know that they will be strong enough not to break 
and fall on to his wires, which would be an infringement of his 
prerogative! Exception should be taken to the desire of the P.M.G. 
to make this regulation retrospective, and it shonld be distinctly 
worded ao as to exclude underground cables. 

Without a doubt Regulation 23 should be cut out. It would require 
every high-pressure conductor to be continuously insulated with a 
minimum dielectric thickness of +} in., while after 2,000 volte (E H. T.) 
" the thicknessof insulating material shall not be less in inches or parts 
of an inch tban the number obtained by dividing the number ex- 
pressing the volts by 20,000." Tbe Cable Makers’ Association ought 
to have tomething to say to this. It ia the original and obsolete 
English regulation, and should not have been inserted in а new code. 

If by any chance the regulation could be enforced, an effectual 
check would be given to B. H. T. transmission. The Conference e vi- 
dently thinks that the regulation refers to aerial lines as well as to 
underground lines, but we hardly think it possible. Can anyone 
imagine & 40,000-volt transmission line strung on insulators, and 
covered with dielectric (to say nothing of protective coverings) to & 
depth of 2 in.? 

The Conference also objects with reason to two regulations pro- 
viding for the use of quick-acting cut-offs to protect high-pressure 
(includes x н.т ) lines and transformers. — 

Another section makes it imperative on a light or power supplier 
to obtain the sanction of the P.M.G. to connect to earth. This 
would be a most vexatious and irksome requirement. There have 
been enough discussions about the rights and wrongs of earthing to 
have made it possible for any Government to draft special rules 
covering all conditions, Doubtless, they would not suit everybody, 
but everybudy would be suited much better than by the proposed 
regulation, which has no counterpart in the English code. 

In a country where lightning storms are more severe and more 
' frequent than in England, it seems strange that nothing equivalent 
to our Regulation No. 14 is included in the draft. 

The lack of originality, or of adaptability to altered conditions, 
on the part of the Australian Government, is to be noticed much 
more in Division B. than in the Traction Division. The rules 
. governing maximum intervals between supports of aerial lines; the 
erection and construction of the supporte, and the attachment of 
aeriallines, are to be identical with those made for use in this 
country at а time when telegraph lines were about the only 
aerial lines in existence, and when the Legislature quaked at the 
idea of pressures exceeding 300 volts. Some distinction must be 
made now between lines running over inhabited areas, and lines 
striking across country for long distances. In the former case a 
200-ft. span is as long as is desirable, but a considerable increase 
may be allowed in the latter; in fact, it must be allowed unless, as 
the Conference pointe out, the erection of long cross-country lines 
is to be prohibited. 

The question of earthing metal poles carrying н.т. or E. II. T. lines 
is one of great interest, and we should like to have more fully the 
reasons of the Conference for objecting to the stipulation to this 
effect transplanted by the P.M.G. from our rules. They say that it 
is generally impracticable and endangers the safety of the em- 
ployés, but we should say that its non-observance would be a grave 
menace to the safety of the public. Nevertheless, asthe Australians 
have had more experience than ourselves in this direction, we are 
open to conviction. 

Now that such tremendous tensions аге being carried or proposed, 
it is not surprising to find the Conference requesting that the clause 
laying down that the distance between lead and return” (rather 
` а vague description where polyphase transmission is in view) shall 
not exceed 2 ft., shall be modified to a stipulation that they shall 
be on the same pole; and it is for this reason that we think the 
Conference illogical in trying to halve the clear distance of 24 in. 
which the Minister wants between his wires and transmission 
wires. 

Our previous remarks on the subject of the incorporation of 
obsolete regulations apply to that relating to the suspension of 
every serial line by insulating ligaments from bearer wires. The 
Conference brings to the notice of the Minister the fact that the 
President of our Board of Trade has stated in Parliament that the 
regulation would not be pressed. That fact should be within the 
knowledge of the Australian Government, and we do not think that 


copies of the Draft Régulations and the Minutes of the Conference. 


they will enhance their dignity as law-givers if they insist on 
retaining regulations which they do not mean to enforce. 

The strongest opposition should be brought against the Minister’s 
intention to forbid the use of the air to any other person or body, if 


his department’s wires already occupy positions on either or both . 


sides of the street. No Government can validly claim sole right of 
user of public roads, and a prohibition of the above nature would 
work immense mischief if permitted to endure. 

Anyone with a reasonably active imagination can picture mot 
only unnecessary and undesirable, but inequitable, losses and com- 
plications arising out of the last proposed regulation in Division B, 
which seeke to enforce that a ledkage on a consumer’s premises, 
which interferes with the department’s lines, shall be followed by 
the immediate disconnection of the consumer and the discontinuance 
of supply until the department's officers are satisfied that the leakage 
has been removed. Naturally, this forms one of the clauses to which 
exception is taken. | 

The Conference gives no thanks to the Minister for his proposals 
as to the cost of works for the protection of his lines, but it raises 
only points of legal interest by way of objection. These proposals 
seem to be perfectly fair, and come, we are ashamed to say, in the 
nature of а surprise; for we are not accustomed to Postmasters- 
General in this country wanting to pay for anything if they can 
bluff someone else into doing во. The Australian Minister is more 
generous, and will pay for replacing single-wire circuits by metallic 
circuits when induction troubles arise. ‘ | 

On the other band, costs incurred in circumventing stray currents 


arising from tramways will be a charge on the tramways; but, 


in the matter of guard wires, the P.M.G. having previously defined 
the correct positions in certain cases, not only of the electric 
authority’s wires, but of ‘his own as well—something which, we 
believe, no English Regulation hitherto has done—now admits his 
sole liability to put into a legally (correct position any of his wires 
which require such treatment. 

Moreover, when the P.M.G. intends to put his wires underground, 
although that action may “meet the convenience of the electric 
authorities,” he will not force them to pay the whole, ora large 
proportion, of the costs, but will bear the cost himself; and the 
cost of carrying out works for the protection of the telegraph lines 
of the P.M.G. shall be borne by him where such lines have been 
erected subsequent to the works of the electric authority." - 

Looking at the proposed Regulations as a whole, they do 
seem to be either onerous or extravagant in their demands. They 
are based on the English Regulations, which themselvós are 
by no means perfect or up to date; but many clauses have been 
omitted, and some have been improved. While no harm ever came 
of hearty, root-and-branch opposition of the kind offered by the 
Conference convened by the Lord Mayor of Melbourne, we incline 
to think that more good migbt result if some of the objections were 
withdrawn. | 

We have to thank Mr. Н. R. Harper, city electrical engineer of 
Melbourne, who has not been a colonist many years, for sending 
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THE MEASUREMENT OF ELECTRICAL - 
CONDUCTIVITY. 


By J. RYMER-JONES. 


Tun conductometer—fully described in the ELECTRICAL 
REVIEW of October 9th, p. 601—was designed by Mr. R. 


.Appleyard to facilitate measuring the copper conductivity 


per cent. of a great number of hanks required for. cable con- 
ductors. It differs from the ordinary meíre-bridge in the 
following essential respects :—(1) It has a so-called con- 
ductivity scale — on which are graduated percentages from 
95 to 105 and intermediate decimal sub-divisions—which 
may be so set and permanently clamped to the right or left 


of the electrical middle of the bridge wire (marked 100) as 
to correct for any difference between the conductivity per 


cent. of the wire used as a standard of comparison and 
Matthiessen’s pure copper wire taken as 100. (2) There is 
another “diameter scale” divided into tenths for 2°5 per 
cent. on either side of the zero graduation at. the middle of 
this scale, which slides against, and parallel to, the conduc- 
tivity scale. | 

The contact slider can also be clamped at any required 
percentage graduation along this diameter scale to com- 
pensate for a difference in diameter between that of the 
standard wire, and each of the wires successively balanced 
against it. 

After making these two corrections, the aliding contact is 
adjusted in the usual way, and when balance is obtained the 
conductivity per cent. of the wire under test is read directly 
off the conductivity scale. 

The advantage of the “ conductometer over the simple 
© metre-bridge" (Diagram 1) is not very apparent, because 
assuming for the present that gauging is a reliable index of 
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A = calculated grains per 30 ft. for different percentages of weight. 
B = resultant conductivities per cent. by metre bridge. 


C = metre bridge scale readings. 
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weight—if we apply the same correction per cent. for any 
difference in weight between coils as ascertained from tbeir : 
measured diameters, the same resulta may be obteined with- 
out any alteration or additions, and without having to 
с the position of a “diameter scale" for each hank 
tes 


The bridge readings (n) corresponding to every 0°25 per 
cent. conductivity are calculated and tabulated, once for all, 


‚, 1.000 (100 + р) 
for the limits required, by the formula n = — 300p 


where p is the percentage above or below 100 per cent. for 
which the scale reading, n, is required. 

Diagram 2 shows a printed form in which are entered the 
percentages immediately above their corresponding milli- 
metre readings; or, if preferred, the percentages may be 
scaled off and substituted for the millimetre graduations. 


This scale, of course, holds for any gauges of wire 
to be compared by the metre-bridge. The correction for 
scale error will be referred to later on. | 

An adjustable conduciseity scale is unnecessary, because if 
the standard wire selected be not exactly of 100 per cent. 
purity, its resistance is easily increased beyond 30 ft. by a 
corresponding percentage increase of length if above, or 
decreased if below, 100 per cent. to allow for this. Thus, if 
the purity be 101 per cent., make the length of the standard 
30 ft. 3°6 in.; if 99 per cent., use а length of only 29 ft. 
8:4 in. 

Again :—The diameter scale introduces another unneces- 
вагу complication, because any percentage difference between 
the sectional areas of the standard wire and other wires com- 
pared with it—as determined by gauging—may be subtracted 
from, or added to, the percentage indicated by the contact 
pointer, when a balance is obtained, according as the test 
wires are heavier or lighter respectively than the standard 
wire. 

There is, moreover, the advantage that, by means of the 
metre-bridge, hanks are tested as quickly as they can be run 
out and connected up, because gauging can be done at any 
convenient time; whereas tbe conductometer requires the 
diameter to be measured before testing, and if done only 
immediately prior to balancing, us is said to be the practice, 
gauging delays the process of testing. | 

With the ordinary metre-bridge, as each hank is gauzed 
ita diameter сап be booked over agaiost the column where 
the measured resul/ant conductivity per cent. of that hank 
will be. or has already been entered, and the correction for 
any difference per cent. in weight may be allowed for at 

2 


leisure. The correction is + "EL where d.“ represents the 
“8 


sectional area or weight of the standard wire; di represents 
the sectional area or weight of the wire under test; c? 
represents the sectional area of their difference. 

The correction is + when d.“ is greater than d, and — 
when less than d.“. 

That this correction is merely & matter of addition or sub- 
traction from the conductivity per cent. indicated on the 
scale is evident from the fact that resistance depends on 
weight and purity equally. Thus, 1 per cent. increase in 
weight is the equivalent in resistance to 1 per cent. increased 
purity. Since, therefore, the measured percentage is the result 
of them both, if the standard wire has a pre-arranged 
resistance equivalent to 100 per cent. of purity, and the 
scale measurement shows the resultant percentage of another 
wire compared with it to be 102 per cent.. of which 1 per 
cent. is accounted for by their relative weights, as shown by 
gauging, it id clear that the ¿rue conduotivity per cent. of 
the wire under test is 102 — 1 or 101 percent. Similarly, 


- 
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if the weight and purity of another wire combine to give a 
resultant of 98 per cent. on the metre-bridge, and gauging 
shows this wire to be 1 per cent. lighter than the standard, 
it is obvious that its measured conductivity would be 1 per 
cent. greater were its weight 1 per cent. greater (i. e., as heavy 
ав the standard); consequently the /rue conductivity per 
cent. will be 98 + 1 or 99 per cent. C 

‘ The *conductometer," it is true, enables this to be read 


off directly without any addition or subtraction ; but since 


in order to do so the difference in diameter between the 


‘standard and test wire must be known before balancing, a 
list made out of deviations for every tenth of a mil for that 
gauge, and the diameter scale re-set for every hank; the 
slight advantage of direct reading had better be sacrificed for 
lees complexity of apparatus and system; Moreover, an 
additional man is required to gauge and call out the result 
to the tester, who has, therefore, to wait upon the gauger 
instead of the testing proceeding uninterruptedly. 7 

Whether the testing be made by the conductometer ” or 
the ordinary meter-bridge, however, this method is open to 
the objection that gauging, although doubtless correct in 
principle, may be incorrect in practice, especially if the 
diameter of the wire be very small. Iu that case a slight 
error in gauging makes a serious difference in the weight 
deduced from it. No doubt exceedingly careful gauging can 
give a close approximation to the relative weights when the 
zeros of the gauges are frequently checked ; ratchet springs 
press with equal force on the wire; several readings are 
recorded, and the true mean obtained from them; and, above 
all, when a atrict supervision is exercised over gaugers, who (to 
save time) are prone to become less careful, and inaccurate 
gauging naturally entails incorrect results. In the case of a 
Beven-strand conductor of (вау) 107 lbe. per N.M., one of 
the single wires [No. 22 gauge] weighs 15 22 Ibs. per N. M., 
or 525 grains per 30 ft. One per cent. difference in con- 
ductivity due to weight is, therefore, represented by a differ- 
ence of only 5°25 grains, so that it must be very exact 
gauging to ensure a result closer than 1 per cent. Again, 
one-tenth per cent. (or 1 mil in 1,000) error, when gauging 
‘diameters, represents 0:2 per cent. conductivity, and we are 
told that wire as received from the wire drawers may vary 
in diameter to the extent of 0°5 to 1 per cent. in a length of 
&few yards.” These instances help to show how uncertain 
diameters are, and what a large number of gaugings should 
be noted from which to obtain a true mean. It would be 
dangerous, therefore, to attach too much importance to the 
laboratory experiment adduced in the description of the 
* conductometer " as a proof of accuracy for practical work 
in а factory. | 

It must be borne in mind that the © conductometer " after 
all only gives the conductivity per cent. ; whereas, when sup- 
plying wire to meet the requirements of a specification, 
weight is as important as conductivity per cent. An error, 


therefore, in gauging not only affects the measured con- 


‘ductivity, but the weight also. In short, the system leaves 
too much to the gauger, and even when the greatest care is 
exercised, gauging is not во reliable as the generally accepted 
method of weighing. 


To cut and weigh 30 ft. from each hank would, however, 


mean considerable waste and work. The following system 
has been in use for many years, and with care enables wire 
.to be supplied quickly and with considerable confidence as 
to its fulfilling the specified conditions. 


(To be concluded.) 
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NEW PATENTS APPLIED FOR, 1904. 


Compiled expressly for this Journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


Ф 


8,6204, 1908. “Improvements іп or relating to dynamos.” J. Е, McErnRox. 
April 116. (Date applied for under Patents Rule 9, February 16th, 1903.) 


8,245. The continuous action life-guard for electric tramoars.“ A. E. 
Rosens. April lith. 


. "Improvements in and relating to apparatus for the control of elec- 
trical cireuit breakers and like devices." L. AxpRews. April llth. | 

8,962. “Improvements in and relating to telephones for use in dictating 
correspondence, for exchange call room, for personal use, and for other like 
uses." В. J. Ровт. April 11th. 


. $8,269. ''Improvéments in electrically- illuminated letters and signa for 
dvertising and the like.“ G. H. CBAR», April lith. 


8,977. “Improvements in or relating to means of charging storage batteries.” 
M. SUTHERLAND, and E. MaRCUSON, April 11th. 


8,294. "Improvements in electrical induction machines, motors, and trans- 
formers.” H.B.LiPPELT. April lith. 

8,997, “ improvemenm in syt tems of electrical. distribution." P.C. Hewrrr. 
April 11th. (Date applied for under Patents Act, 1901, April 55.Ь, 1908, being 
date of application in United States.) (Complete.) . 

8,312. "Improvements in and relating to electrically-driven rotary bair 
brushes." J. G. LzMox. April llth. 

8.816. Imnprovements in or relating to electric machine tools.” J. 8. 
Falnrax. April llth. 

8,321. "Improvements 1n receiving apparatus for use in wireless telegraphy.” 
G. MórLEB. Aprilllth. ' 

i вае Improvements in automatic electric switches.” J. D. F. Axprews. 

pri А . 

8,882, "Improvements relating to spark plugs." E. van Morse. April lith, 
(Complete.) | 

8,847. ‘Improvements relating to tbe fittings for electric conduit, both for 
lighting and power.” T. TAYLOR. April 12th. 

8,356. ''Electro-magnetio device for controlling the онон of & switch 
tonguà with an electrio car or truck.“ E. LABMUTH. Арті 196. 

8,865. Storage batteries or accumulators.” W. FAIRWEATHER, (Vesta 
Btorage Battery Co., United States.) April 12th. (Complete.) 

8,878. An arrangement whereby ordinary house electric bells can be used 


| for eleotro-medical purposes." A. Pace. April 12th. 


- 8,894. Improved apparatus for automatically operating electric switches, 
gas cocks, or other like controlling devices.” C. Russ. April 12th. 


8, * Improvements in and connected with electrically energised pendulum 
clocks." G. D. Овлхакв. April 12th. 


8.5909. Improvements in and relating to alternating electrio current 
motors." TRE Ваттан Тномвок-Носвтон Co., LTD. (The General Electric 
Co) April 12th. 

8,400. “Improvements in and relating to alternating electric current motors.’ 
Tue Britiag TBoMsox-HovsTox Co., Ltb. (Tbe General Electric Co., United 
States.) April 19th. , 

8,401. “Improvements in and relating to alternating electric current motors.” 
THe British Тномвом-Ноовтон Co., LTD. (The General Electric Co., United 
Btates.) April 12th. | 


8,402. ‘Improvements in and relating to alternating electric current motors.“ 
TRE Ввітізн THomson-Hovstron Co., LTD. (The General Electric Co., United 
Btates.) April 13th. 


8403 Improvements in and relating to alternating electric current motors.” 
TuE British THomson-Hovstox Co, LT». (The Genera! Electric Co., United 
Sta es) April 12th. | 


8.404. Improvements in and relating to alternating electrio current motors.“ 
THE BRITISH 1 HoMSON-HovsTON Co., LTD. (The General Electric Co., Unite d 
States.) April 13th. 


8,454. Variable-speed electrical haulage engine.“ W. CuBiTT, C. M. James, 
and D. L. Szr8y-Broox. April 18th. 


8,477. ''Improvenients in incandescent electric lampholders." R. E. Rxxs. 
April 18th. A" í | 
8,501. ''Improvements in controllers for the motors of electrically propelled 
vehicles." M. Cummins. ‘April 18th. e 
8,514. ‘‘Improvements in vapour electric apparatus.” TRE Виагтівн 


THomson-Hovuston Co, Ltp, (The General Electric Co., United States.) 
April 18th. 


8,515. ‘Improvements in vapour electrio apparatus." THe BnirisH 
someon Носатон Co, LTD. (The General Electric Co., United States.) 
Ap th. : 


8,540. "Improvements in printing telegraph receivers." F.J.Swist. Apri 
18th. (Complete.) i 


8,519. ''Eleotric ships’ telegraph.” J. Носвтох and J. EnsxmE. April 144Ь. 

8,555. Improvements in electric stop-motions for drawing, slubbi and 
other similar machines for preparing and spinning cotton and other fibrous 
materials." E. TWEEDALE, S. TweEepaLe,and J. SMALLEY. April 14th. 


8,590. “Improvements in brush-holders for dynamo-electric machines. Тив 
British Тномвок-Носвток Co. LTD. (The General Electric Co., United 
States.) April 14th. | | 

8,591. ‘Improvements in electric switches." ‘Tur British THOMSON- 
Носвтом Co, тр. (The General Eleotric Co., United States.) April 14th. 

9,608. “Improvements in commutators for dynamo-electric machines.“ 
(Date applied for under Patents Act, 1901, May 22nd, 1908, being date of applí- 
cation in United States.) F. W. Youna. April l4th.: (Complete.) 


80619. ‘‘Improvements in or relating to the transmission of electrical 
impulses.” J. S. Киснмонр. April 14%. (Complete,) a 


8,620. Improvements in and relating to electric motors." T. vox ZWEIG- 
BEROK. April l4th. 


8.621. Improvements in and connected with rails for electric tramwayr, and 
for like purposes." А. Fowirn. April 14 5. | 


8,682. ''Improvements іп or relating to the decoration of articles by the 
electro-deposition of metals." W. KN TOR. April 18tb. 


8,642. ‘‘ Improvements in or connected with ‘trolleys’ for overhead electric 
tramways.” A.G.Livesay. April 15th. 


8,656. Improvements in electric arc lamps." Е. Proctor. April 15th. 


8,657. Improvements in printing telegraph receivers." J.D. Write. April 
15th. 


аш ‘Improvements in switches for eleotro-motors." H. G. Ixxxx. April 
15th. 


8.669. The application of a new and improved insulator for use in elect іс 
kindred and other trades." D. GILLIES. April 18th. ` 


8.686. An improved galvanio battery." P.Dxrarow. April 15th. 


8,098. “Improvements in or relating to electric ато lamps.” Ganz ё Co. 
(Eitengiesserei-und Maschinenfabriks Akt., Ges.) April 15tb. (Date applied for 
under Patents Aot, 1201, May 91h, 1903, being date of application in Germany.) 
(Comp ete.) 

8,694. “Improvements in or relating to alternating current aro lamps.” 
Ganz & Со. (Eisengiesserei-ond Maschinenfabriks Akt. Ges.) (Date applied 
for under Patents Aot, 1901, July 24th, 1908, being date of application in 
Germany.) Aprill5th. (Complete.) 


8,699. “Improvements in and relating to windings for dynamo-electrio 
machines, and in methods of, and apparatus for, forming the same." Tux 
BRiTisH Тномвох-Носвтом Co. (The General Eleotrio Co., U. B.) April 15th. 


8.708. “Improvements in electric switches." R. Zwack and L. KorrMars. 
April 15th. i | 


8,714. “Improvements in electrio switches" H. J. бовк. April 15th. 

8.715. Improvements in and connected with electric cironit cut-outs. 
W. P. THompson. (C. Johnston aud C. Johnston, United States.) April 18th. 
(Complete.) И 

8,781. *' Improvements іп automatic eleotric oircuit-breakers." H. wax Tron 
April 16th. (Complete.) 


8,787. “Improvements іл and connected with mechanically-replaced annon- 
ciator movements for telephone switohboards.” H. OPPENHEIMER. (Aoctied- 
Gesellschaft Mix & Genest, Germany.) April 16th. | 


8,745. "Improvements in the trolley pulleys of electric tramcars." G. A. 
Binna. April 16th. 


9,777. “An improvement in the attachment of globes or shades to electric 
lamp fittings." J. В. ҮҮ. Тномлв. April 16th. 

&,819. “Improvements relating to incandescent electric lamp fittings.” 
S. Létr. April 16th. (Complete.) 


8.826. Improvements in safety appliances for electric circuits.” ВгимЕх : 
Bros., & Co, LTD. (Siemens & Halske Aktiengesellschaft, Germany.) April 
16th. (Complete.) 
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No. 1 ‚380. 


COMPULSORY RUNNING POWERS ON 
ELECTRIC TRAMWAYS. 


Тнк recent decision of a Committee of the House of Lords 
giving the Tyneside Tramways Co. compulsory running 
powers from their present termini in Wallsend and Gosforth 
over the Neweastle Corporation tramways to the central 
station in Newcartle, has created quite a flutter in the dove- 
cotes of the municipal traders, Indignation meetings have 
been held in London, attended by a considerable number of 


representatives from several towns, and resolutions have been 


passed objecting to a company being allowed to uae the lines 
of a municipal tramway for such purposes. It is stated tbat 
euch powers are without precedent, and that the exercise of 
such powers must disorganise the working of an urban 
tramway system. There are some sentimental reasons also 


. urged, but no useful purpose would be gained by criticieing 


them in this article. 

In the first place, it is unfortunate that the objectors 
should weaken their argumenta by stating that such powers 
are contrary to precedent, when the slightest inquiry will 
discover precedents at Swansea, Birmingham, Bournemouth, 
Batley, Manchester, Worthing, and other places. 

One is inclined to ask, however, what has precedent to do 
with it? Is it suggested that the highest Court in the land 
is to be debarred from authorising schemes for the public 
advantage, because, however necessary such schemes may be in 
the view of our legislators, no precedent is available ? If so, 
then the purchase of land by compulsion for the con- 
struction of railways was an iniquitous piece of legislation, 
and we ought to be without such railways to-day. Again, 
if so, there was no precedent for allowing a municipality to 
work its own tramways, and it ought not to be allowed. 

It appears to be a fact that there are some men to-day 
responsible for the government of towns, exercising the 
generous powers granted to them by Parliament, who are 
strongly imbued with the spirit of the little Englander. 
We will, however, take a broader view of things, and con- 
sider the views of tLe non-contents in the light of analogy. 

Assume that à municipality is responsible for the repair 
of the streets; that for the purposes of modern require- 
ments the streets have been sewered and paved with the 
most suitable material. Would it be in the public interest 
that the authorities of that town should require eve ry road 
vehicle to stop at their bonndary, and that passengers or 
goods being transported i in thoee vehicles must change into 
a vehicle owned by tlie Corporation before their destination 
can be reached? If this argument is ridiculous, why, in 
the name of common sense, should the use of the highway 
be restricted to authorised carriages because they propose to 
use that part of the road paved or laid with wcod blocks or 
steel rails for easier draught ? | 

Assume that a municipality-is the cartage contractor i in 
its own area, and for the purposes of easy haulage up 
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existing gradients, the road was paved by the Corporation 
with stone setts, Is the cart ige contractor bringing goods 
from outside the town: area to be debarred from the benefits 
of this paved area or should he tranship into a Corporation 
cart? | 

For some reason or another municipal authorities cannot 
understand thit’ when they become tramway authorities, 
they, as tramway undertakers, are not carrying out simple 
municipal duties, If they will only take the trouble to 
read the Acts under which they work, they will see that they 
are required by the Statute to carry on the tramway busi- 
ness, subject to the rights of the public in the hip h war, the 
rights and powers of the road and local authorities and those 
of other property owners just as much as any tramway com- 
pany. For instance, there is the same protection to gas and 
water pipes in their Act, whether they belong to the Cor- 
poration or a company ; there are the same conditions as to 
the paving of the tramway track, and there are the same 


penalties payable to the municipal authority if the main- 


tenance of that track is neglected. It is, therefore, idle to 
assume any superior position to that of an ordinary tramway 
undertaker, even though it may be a case of * Dr. Jekyll 
and Mr. IIyde.“ 

To put the matter in a still broader light. The high- 
ways from John o' Groats to Land's End belong to the 
public for their exclusive use. The local authorities have 
no ownership; they are simply entrusted with the duties of 
repair and maintenance. That being во, on what grounds 
has a local authority the right to demand that any 
traveller is to be eubservient to its requirements, to his 
inconvenience, because he happens to be on the point of 
crossing a line which is merely dividing two road 
authorities ? | 

The only argument left is the alleged disorganisation of 
traffic. It is difficult to appreciate this ; and thia argument, 
if put forward seriously, can only be due to the fact that local 
authorities are really amateurs in tramway business, and 
that they require to obtain a little experience of what is 
done elsewhere to appreciate the advantages of through 
communication. No municipal authority is, or ought to be, 
in business for itself, but for the public welfare, and ther: fore 
any proposal which means as in this case, without a shadow of 
doubt, an increase in receipts, should be welcomed. Increase 
in receipts means increased “ public satisfaction,” which is 
the biggest factor in the success of a tramway undertaking. 

Assume that a railway system is laid within a municipal 
area and is well patronised. Two miles outside that area—or 
more—a flourishing suburb spriogs up, residential or for 
manufacturing purposes. The Corporation obtains powers to 
make a tramway to this district. Will any manager of any 
municipal tramway suggest that he will not run through“ 
cars ?— Not one ; because if he did, he would be admitting 
that, Leeds, Manchester, Glasgow, Liverpool, and other towns, 
are to-day managing their undertukings contrary to common 
sense. If there is room for cars in the municipal area to give 
a through service to this district, a fortiori, there is room for 
those сагв to that district, be they owned by corporation or 
company. | 

The municipal trader attempts to justify his opposition by 
stating that the cars on companies' undertakings should not 
be allowed to invade the lines owned by а municipality. 
This, of course, is pure sentiment, Everyone knows the 


squabble that existed for a long time between Manchester 
and Salford, Salford desiring to obtain through running 
powers by agreement into Manchester, and Manchester 
refuaing to entertain the suggestion. Finally, there 
cime the appeal to Parliament by Salford, which, as 
everyone knows, or ought to know, resulted in compulsory 
powers being obtained on one line, and an agreement 
being entered into for others. This clearly shows that 
the objection to the introduction of cars worked by а 
company on to a corporation line is purely sentimental, and 
is only an attempt to trail a herring across the path of reason, 
because the same arguments were raised in the House by 
Manchester against Salford as were raised in the House by 
Newcastle against the proposals of the Tyneside company. 

Just as Parliament decides in the case of one railway 
company applying for running powers over another railway 
coompany’s lines, for the purpose of enabling its passengers to 
reach the centres of large towns, by the use of through run- 
ning powers, во ad to avoid the manifest inconvenience of 
change of carriage, ғо must the municipal tramway owner 
understand that he is not provided with powers merely for 
the purposes of giving tramway facilities to the people 
within his own area, and establishing a close preserve, but 
for the purposes of providing а means of communication with 
other tramway undertekings, во that а satisfactory connec- 
tion can be provided between the town and the outlying 
districte, which communication must be of benefit just as 
much to the town as to the outside area. 


THE GOVERNMENT AND THE 
TELEPHONE. 


. Since Lord Stanley’s statement in the House of Commons 


that negotiations (corrected to pourparlers) were in progress 
between the Post Office Department and the National 
Telephone Co., for the acquirement of the latter's 
undertaking, no information has been forthcoming as to 
the progress which has been made towards the much- 
required settlement of the telephone question. That any 
negotiations must be of a protracted nature is obvious when 
the magnitude of the undertaking is considered. There 
is, however, not much time for protracted negotiations. 
The last period for compulsory purchase is December 3 let 
next, and to purchase at that date six months’ notice must 
be given. June 30th, therefore, is the limit for negotiations, 
and if that period does not suffice for the settlement of the 
multitudinous details, it may be assumed that certain main 
principles will be agreed upon to serve as a basis for 
subsequent settlement regarding details. We do not see 
how much more can be expected in the limited period avail- 
able without incurring some risk of injustice on one side or 
the other. 

We have already called serious attention to the urgent 
need of some definite settlement at this period. We regard 
it as quite impossible that the telephone should remain in 
the hands of a private company holding only a licente which 
terminates in seven years. Capital is the life-blood of 
telephonic progress, and capital is not obtainable without 
security. For this reason, neither the public nor the com- 
pany can ben fit by the license being allowed to run to the 
date of its expiry. In the absence of Government purchase, 
therefore, there are but two ratic nal ( conrées opec— 
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extension of the company’s license, or competitive systems 
throughout the country by the Post Office iteelf. We 
except the possibility of Government supply of capital for 
extensions, for the reason that if such agreement could be 
arrived at, it would indicate such a state of mind on the 
part of the negotiators as to make the settlement by purchase 
а comparatively easy matter. What solution is in our 
judgement most desirable, those of our readers who have 
followed our -articles on the telephone question for year 
past will not need to be reminded. We may, however, 
review some of the considerations which limit the avail- 
able courses to those to which we have referred. 

It has been suggested that Government purchase is un- 
desirable ; that the telephone does not thrive under Govern- 
ment management; that the present system of the Post 
Office in London is unremunerative ; and that there is an 
annual loss on the telegraph service. It has been urged that 
the telephone should be given its freedom, and that the 
public demands should be met by that private enterprise 
which knows so well how to take advantage of new develop- 
ments in public needs. Whilst we have felt bound to give 
expreasion to those views, we consider it necessary to point 
out that the telephonic situation of this country does not 
permit the atgument to be followed on other than almost 
academic lines. The situation must be considered with 
certain established facts constantly in view. First, it is to 
be recognised that freedom of trade in the generally accepted 
sense is not possible in our telephone system. 


It is useless to consider what might be under circum- 
stances which do not, and are not likely to, exist, 
Government control of posts and telegraphs carries with 
it control of telephones. As the Edinburgh reviewer 
says: "Obviously the telegraphs were not handed over 
to the Post Office in order that they might be farmed,” 
so equally obviously it is not to be expected that the 
Post Office should continue to work the telegraphs them- 
selves whilst farming out the telephone to a licensee or 
` licensees, The arguments on details require very careful 
consideration. When the losses on telegraphs are spoken of, 
it is not always remembered that the annual deficit is not 
a loss in the sense which a trader would understand it. 
It is the balance between expenditure and income, 
much of the expenditure being of:a reproductive cha- 
racter. Criticism of the London telephone accounts also 
requires to be taken with reserve. We are reminded 
by Mr. Gavey’s evidence before the London Traffic 
Commission that the main streets will not require to be 
opened for a number of years, and it may thus be recognised 
that a considerable part of the expenditure has not yet, 
and will not for some time, become remunerative. The 
Post Office has, in fact, recognised and carried out to 
the full that policy of provision for the future, the need of 
which, in telephonic enterprises, we have so often had 
- occasion to refer to. We must regard these criticisms there- 
fore as reminders to avoid a repetition of errors in details 
rather than ав reasons for leaving the telephone field open. 
It is urged that Press telegrams are unremunerative. Let 
us, then, not have any Press privileges in telephones. It is 
maintained that sixpenny telegrams do not pay—an excellent 
reason why there should not be too great hurry in fixing 
telephone rates, 


The need of monopoly, in fact, if not in name, is the 


strong factor that tends to Government control. We are 


far from urging that this is of universal application, but it 


is а powerful motive in this country. To “farm out” the 
telephone would, we fear, lead the subsoribers to conclude 
they were like unto the Egyptian fellaheen whose taxes were 
collected, not by the direct agents of the Pasha, but by some 


. intermediary, whose grinding yoke was less bearable. Vet 


the incorporation into the Government service of so large and 
important ап enterprise as that of the telephone system is 
no light matter, and may well call for a transition period 
during which it might be desirable to adopt. some method of 
utilising an existing organisation, Moreover, to carry on 
the telephone service on the same lines as the telegraph 
service is clearly undesirable. The policy outlined by Mr. 
Hanbury’s Committee was mistaken enough, but in one 
respect that Committee did good service, They pointed out 
the need of the telephone work of the Post Office being done 
on commercial lines. To keep the telephone accounts in the 
same way ав the telegraph accounts would mean annual 
deficits of so serious proportions as inevitably to stop pro- 
gress. It must beclearly understood that the expenditure is 
а capital expenditure, and the revenue must be such as to 
permit a fair return on the capital after an ample allowance 
for depreciation. With the telephone service directly con- 
trolled by the Post, Office, we may expect that the financial 
resulta from the sister services will be impartially considered, 
and that the returns will show that it is desirable to 
encourage the extension of the telephone service to an 
enormous degree in the intereste of the Department and the 
public. 


— — 
How Some Trade Journals аге Run.—Firms in the 


electrical trades who may be approached by papers of a certain 
class which offer to publish anything that they like to say about 


‘their own goods in the editorial pages of a publication, in return 


for a more or less substantial monetary considération, will do well 
to study the following report, culled fron the Standard of April . 
27th. This sort of thing is far too prevalent in the trade Press :— 
„Edward P. Phillips, 53, of no fixed abode, was, on remand, 
charged before Mr. Horace Smitb, at Westminster Police Court, 
with obtaining money by false pretences and fraud.—Mr. Harold 
Pearce, prosecuting for the Treasury, said the defendant had 
obtained numerous sums of money from persons, mostly in the pro- 
vinces, by the pretence that he was in a position to insert articles, 
&c , in & publication called the Railway Supplies Journal. Defen- 
dant started such a paper in 1881, but it had had a very 
chequered career, and last year ceased to exist. Defendant had no 
interest at all in this unsuccessful publication during itẹ latter time, 
but in September of last year he managed to induce a printer at 
Wandsworth to print what he called a special number. This was 
evidently obtained to satisfy persons who were pressing for the 
appearance of notices of patents, &c., for which money bad been 
obtained by defendant. Since that time defendant had been in a 
most impecunious position, living in Rowton’s lodging house, but 
he had continued to solicit advertisers and inventors, writing letters 
on elaborately headed note-paper setting out that the circulation 
of each number of the paper was 21,000, and that it was read by 
the principal railway and other directors.” Defendant had been 
making a very improper use of the name of Lord Burton, and when 
arrested a letter was found from Lord Burton's solicitors threaten- 
ing him with proceedings. Detective-sergeant Smith said that 
when arrested at & furniture shop in Pimlico, where letters and 
models had been addressed to him, defendant said, As a matter 
of fact, I have no defence. I've been short of capital, but, had I 
been able to issue another number of the journal, I think every- 
body would have been eatisfled."— Evidence was given by a Man- 

chester engineer that in December last he sent money to the accused 

on the promise of a patent notice appearing in the Railway Sup- 

plies Journal, Defendant also received money for process blocks 

to illustrate the article. The paper had never appeared.—Defen- 

dant said he never authorised any one else to carry on the paper. 

There had been many inaccurate statements about tho businers 

arrangements. Mr. Horace Smith further remanded the accused, 

and said he would accept two bail in £100 each." 

D 
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THE MEASUREMENT OF ELECTRICAL 
CONDUCTIVITY. 


By J. RYMER-JONRS. 


(Concluded from page 728.) 
In the firet place, 80 ft. lengths are cut from (say) 10 per 
cent. of the banks, weighed in grains (g), and measured for 
resistance at the observed temperature. From these data the 
condactivity per cent. of the copper is reliably determined 
in the usual manner by the formula :— 
Conductivity per cent. 

2235 x 30° „ 100 | 

g 20,116:8 


measured resistance ^ measured resistance ' 
reduced to 75° F. reduced to 75° Х 9 

To facilitate this part of the work, tables аге employed to 
reduce, without calculation, the measured resistance from an 
observed temperature to 75? F., and on referring this value, 
and the weight in grains (g), to another table, the con- 
ductivity per cent. is found by inspection. 

'The ordinary metre-bridge is then resorted to, to perform 
the function of an elecírical gauge, whereby all the hanks 
may be classified for resistance. | 

Instead, however, of adjusting the resistance of the stan- 
dard wire to 100 per cent. purity, and allowing for the 
difference per cent. in weight between the standard and wire 
under test —as by either method already discussed the 
standard is given a resistance equivalent to a wire of 100 
per cent, purity, and of the ezact specified weight, by adjust- 
ing its length to something more or less than 30 ft. as 
required. 

Thus, if the conductivity per cent. of the wire selected, 
due to purity, be 101 per cent., its length should be 30 ft. 
3:6 in.; and if the conductivity, due to weight, be 99 per 
cent., the length should be 29 ft. 8:4 in.; i. e., the increased 
conductivity due to extra purity makes up, in this instance, 
for lower conductivity due to proportionately less weight ; 
hence the standard must still be 30 ft. long. Again, if the 
purity of the standard be 101, and tbe weight per 50 ft. 
also 1 per cent. heavier than the specified value, its length 
must be adjusted to 2 per cent. more than 30 ft., viz., 30 ft. 
7:2 in. ; the decimal being easily measured off by a decimal 
rule. The standard may be a wire of any approximately 
similar gauge and conductivity to the wires to be tested, 
provided that its length has been very carefully adjusted to 
give a resistance equal to a wire of 100 per cent. purity and 
of the specified weight as already explained. An adjusted 
resistance on а bobbin will ло! answer the same purpose, 
because the practice, in comparing hanks, is to run a length 
of 30 ft. along a table, around an ebonite spool, and back to 
the testing board, where the bight is clamped, ав at s, with- 
out cutting. As, therefore, the temperature changes during 
the day, and sometimes capriciously owing to wind or to the 
sun shining through the windows, it is important that the 
standard wire be laid along the same table parallel with, and 
close to, the wire under test, so that both may be equally 
exposed to the same changes. | 
. If purity were absolutely constant for all banks, and the 
standard wire of the exact weight specified, and of 100 per 
cent. purity [or of an equivalent resistance by adjusting the 
length], the scale readings at which each hank balances the 
standard would afford a very exact and delicate comparison of 
any difference in weight per cent. between the wire tested 
and the standard wire whose weight is also represented by 
100. In other words, the relative weights would be as the 
percentages at which the balances are obtained, since we 
have assumed the purify of all to be the same as the standard. 
This, of course, is not always the case, though the quality of 
copper wire as supplied by the best makers is generally found 
to be remarkably regular. 

The weight will differ a good deal owing to the dies vary- 
ing in themselves, and as compared with each other; and if 
the weight in grains of the 30 ft., already cut from the 10 
per cent. of the hanks and tested for copper conductivity per 
cent., be noted at the head of those columns to which each 

s allotted by the subsequent metre-bridge test, it will be 
cen that the classification is verysclosely according to the 


relative weights. Within moderate limits, it, of course, fre- 


quently happens that less weight is made up for by greater 
purity, or annealing, and vice versd; but, considering that 
only those hanks in columns including (say) 98 and 104 
per cent. are likely to meet the required conditions, for.single 
conductors at least, it would be a very unusual coincidence 
if а hank of much lower purity had а weight propor- 
tionately greater, so as to place it among the banks con- 
forming to the specification. Such hanke, when they have 
occasionally presented themselves, take a widely different and 
isolated position, and being ostensibly trespassers, should be 
separately dealt with as- suspects. The fact that a large 
number of hanks are massed together in a few columns is, 
in iteelf, a tolerably reliable guarantee of their approximate 
equality and similarity both in purity and weight. For 
further corroboration, cut off and weigh a few additional 
30 ft. lengths from banks in those columns above which no 
weights are found. 

A specification generally states the maximum resistance 
per nautical or statute mile at a given temperature. This 
limit of resistance is frequently calculated for copper of the 
specified weight and 98 per cent. purity. 

Inasmuch as the resistance of the standard wire has been 
adjusted to that given by a wire of the actual specified 
weight, taken as 100 per cent., and also of 100 per cent. 
purity, it follows that another wire which balances the 
standard when the bridge contact indicates (say) 98 per cent. 


has a resistance only just equal to the maximum limit. The 


wire may be lighter, provided that greater purity com- 
pensates for this; but all hanks in columns below this per- 
centage will obviously have an excessive resistance, and 
should, therefore, be excluded. | 

Oa the other hand, since electro-deposited copper is 
not likely to have a higher conductivity than 102 6 per 
cent., any hanks which balance at a higher percentage than 


this must be heavier than the weight of the standard. : 


Whether any lighter, or heavier, hanks beyond these limita 
can be admitted, will depend on whether the wires are to be 
insulated as a strand or as a single conductor. What the 


upper limit for admission should be must be determined by 


the highest results obtained for the 10 per cent. of the banks 
gpecially tested for copper conductivity before the electrical 
gauging begins, and also according as the weights and purity 
of the copper of the 30-ft. lengths entered above the columns 
together indicate whether the high resultant conductivities 
are due to exceptional purity or greater eectional area, or to 
both. 

As an additional safeguard against too heavy wire being 
included, and to save further cutting and weighing, all the 
hanks in the highest column admissible should be compered 
by careful gauging; not as а measurement of actual weight, 
but as a proof that all their diameters closely agree. If 
many hanks are found in this column, that fact alone will be 
tolerably reliable evidence of uniformity. 

The тие percentage conductivity of the copper which 
tests on 10 per cent. of the hanks show, the comparative 
resultant conductivities per cent.—depending on both weight 
and purity—of all banks, and the degree of correspondence 
between the weights and measured conductivity per cent. of 


the particular 30-ft. lengths recorded above the column, in 


which each is classified, are all brought together in the printed 
form, and furnish comprehensive and reliable date for sup- 
plying wire to meet the requirements. 

Having decided on those columns which contain hanks 
best fulfilling the specified conditions for a single conductor 
— allowing, of course, for any displacement of the electrical 
middle of the scale (if any), and a safe margin which subse- 
quent handling and straightening demands— all there banks 
may be given over for use, and the hanks in columns next 
adjacent to them on either side should be joined up alter- 
nately to preserve uniformity of weight and conductivity as 
much as possible. For strand conductors, more latitude for 
weight is allowable in the hanks used, and less margin need 
be allowed for stretching, but care must be exercised in com- 
bining heavy and light hanks to secure regularity in the 
resistance. 

The time expended in testing and classifying hanks 
rejected on account of their exceeding the limits of weight 
is not wasted, because their relative values remain recorded 
in the columns of the printed forms, and when used for a 
different specification, it is only necessary to compare a few 
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of them with the new standard in order to see what the re 
tive positions of the others should be. | 
The method is simple and expeditious, and for many years 
has proved satisfactory; but, however perfect and hedged 
round with safeguards any system of /es/ing copper wire may 
be, the final result must largely depend on а judicious allow- 
ance being made for an alteration in weight due to handling, 


straightening and stranding. For instance, the brake pres- - 


sure on the bobbins during stranding ; the number of metal 
pins between which a single conductor is straightened; the 
brake weight used and the degree of dubrication, &c., require 
close watching and regulation to suit the particular softness 
of the wire, as they affect the stretch in a very important 
and uncertain degree. For this reason, the man who js in 
charge of this work should also order the wire, as it is only 
by following the process closely from beginning to end that 
he can obtain the necessary knowledge of what margin to 
allow for stretch and lay, so ав to ensure an output within 
the narrow limits permitted by some specifications. 

Though not necessary for this work, it will be evident that 
if a resistance equal to balf that of the bridge wire, and of the 
same metal, be introduced between a and b and c and d, the 
length of the scale is doubled, so that a balance at (say) per 
cent. to the right (or left) of the electrical middle would then 
be at the same point as the 1 per cent. mark with the unex- 
tend:d metre wire. Moreover, one of the ends (say) at b 
may be very slightly lengthened or shortened in its clamping 
screw to make the electrical middle of the bridge wire exactly 
coincide with the middle graduation of the scale, because the 
ratio of the resistance on the two sides of the contact slider 
is only strictly equal to that represented by the scale read- 
. ings, provided that the graduated part of the bridge wire ів 


perfectly homogeneous, cylindrical, and of the same gauge 


throughout its length. 

With or without extensions, it will not introduce an appre- 
ciable error in the result if & very short piece of stout wire 
be introduced between a and b wherewith to adjust at b for 
a small percentage error between the two halves of the bridge 
wire, provided it be equally distributed; or this error may 
be allowed for in the result by addition or subtraction ; or, 
if preferred, the screws securing the boxwood scale in position 
may pass through three or four slots, so that, when slackened, 
the scale can be moved slightly to the right or left. 

Should the wire, however, have a flaw—or indentations, 
especially near to the middle—it should be changed, because 
in that case the remedies suggested do not get over the 
resulting inequality in the scale readings. . 


Ав only the middle portion of the scale is used, the ends 


of the bridge wire on both sides may, if preferred, be coiled 
up to make the instrument smaller; but it is not quite во 
convenient when the wire has to be replaced by another of 
exactly the same length. 

It will be evident that, instead of making the resistance 
of the standard equal to that of a wire of 100 per cent. 
purity, and of the actual weight specified, a 30-ft. length 
may be cut from any of the hanks, and all the other hanks 
electrically gauged and classified in relation to each other by 
comparison with it. In this case the measured conduc- 
tivities per cent., and the weights per 30 ft., of the 10 per cent. 
tested in the recognised way, will indicate the columns most 
nearly corresponding with the 100 per cent. oolumn of the 
more approved method already explained, or fulfilling the 
conditions of the specification. 

The following formule will be found useful :— 


Single Conductors.— 
Weight in lbs. (w,,) per nautica! mile 
6,087 
7 30 о (lbs.), or g = w. х 9344997 grains per 30 ft 
= 7,000 344997 i й І 
Weight in Ibs. (w.) per statute mile 
5,280 
40 а 

= 7,000 ~ 397727 
Weight in grains (у) per 30 ft. 


(Ibs.), or y = w, x 397727 grains per 30 ft. 


dà 5 
= грр or diameter (d) = v 15731 x g (mils.) 
Resistance per nautical mile | 
1,1931 * 
~ Ww. standard ohms at 75° F. (100 & purity.] 
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Resistance per statute mile | 
890:19 ; 
= standard ohms at 75° Е. [100 % purity. | 
Resistance per 30 ft. (p) | 

І of К 3 i . 
= 6 = am standard ohms at 75° F. [100 95 purity.] 
‘Resistance per 30 ft. (p) | 

316:46 
= d? » 
Conductivity of copper per cent. 
22352 х 30! x 100 


Й 


от diameter (d) = №, 110.46 (mils.) 
P ; 


9 20,116:8 
= measured r3sistance reduced to75* F. rø x g' 
(175) 
216226 х 30? x 100 
or oss 
measured resistance reduced to 60° F. reo X g 


(reo) 


Seven - Wire Strand Conductor [where p = increase in length, 
weight or resistance of outer wires due to lay.]* 


Weight of strand (w) i 
= weight of straight centre wire x (7 + ico) (ws. ). 
Weight of centre wire (w) 


Е weight of seven-wire strand йы.) 


ЖУ ан 
f 16:6 
Resistance of strand (в) 
100 + p 
== resistance of centre wire x 700 +p 
Resistance of centre wire (7) | 
700 4- n 


= resistance of seven-wire strand X 100 rp 


Resistance per 8 of а solid wire at any given 


temperature = wr. 


Norr.—The product of weight and resistance (w в) does not 
strictly apply in the case of & strand because the extra length due 
tolay* while increasing the weight increases also the resistance of 
the outer wires in the same proportiou. "Therefore, find the weight 
(w) and resistance (7) for the centre wire by the above formules for 
а seven-wire strand, and their product is the true resistance per 


sura mile- pound for tbe whole strand. 


THE JAMES FORREST LECTURE. 


THE James Forrest Lecture of this year was very appro- 
priately given by Mr. Dugald Clerk, than whom certainly 
no engineer was better fitted for selection. Needless to say, 
the subject, was ** Interna] Combustion Motors," and again it 
may be said that no subject could have been better selected by 
the lecturer, whose name must always be associated with this 
type of prime mover, and whose special connection with the 
subject will be remembered in reference to the Clerk cycle, 
which is that on which the now well-established Korting 
engine is constructed. The lecture is too long to he fully 
dealt with, but a few of the salient points may be touched 
on. Briefly, at first, the lecturer reviewed the field of the 


. internal combustion engine, which in turn has used, and uses, 


illuminating gas, producer gas at less than half the cost per 
heat-unit ; heavy hydro-carbons, petrols, alcohol, blast-farnace 
gas as introduced by Mr. B. H. Thwaite, and, though not 
named, the heavy oils used by the Diesel engine. The main 
features on which all engineers are in agreement are initial 
high compression, a minimum of internal cylinder-cooling 
surface, and à minimum flame temperature consistently with 
highest possible pressures. Engineers are not, perhaps, so 
fully agreed on the best means of attaining these ends, or ав 
to the extent to which they can beindulged in. "The lecturer 
showed numerous illustrations of various modern forms of 
engines, including some of the later designs of cooled pistons 


* Increase in length, weight or resistance of outer wires due to 
lay = 100 [S Me — 1 | per cent. — where diameter 
(d) and lay (i) are in inches, 
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and exhaust valves. These designs showed how the end 
aimed at had been sought after in a great variety of 
ways, into which we ‘need not enter further than to 
point out how in systems of ignition alone, the methods 
varied between hot tubes, magneto, and battery spark, &., 
the magneto apparently being destined to survive. 

Tables are given showing the progress of heat balance 
from 1882 to 1900. Slaby’s test of 1882 showed а heat 
utilisation of only 16. per cent., whereas in 1900 ergines 
were giving 28 per cent., and we might here add that the 
Diesel shows now over 40 per.cent. Ordinary engines, how- 
ever, may now be said to have an I. H. P. efficiency of 30 per 
cent. The table shows that the improvement has been 
chiefly in reduction of jacket losses, which, from 51 or 52 


per cent., have come down to as low as 24:2 per cent. The 


heat lost in the exhaust gases has, however, tended to 
increase. The only improvement has, therefore, been the 
reduction of heat flow through the cylinder walls, To what 


extent this is due to principles and to what extent to con- . 


struction is next dealt with. 

It may be said in this connection that high initial pres- 
sure and temperature occur, as already pointed out in these 
columns some time ago, when the crank is at a position of 
no effect, and yet the pressures exert full braking effect on 
the engine at the same time that the cylinder walls and 
piston are motionless, in contact with maximum flame 
temperature. Hence the theoretically imperfect method of 
‘late ignition delayed to some distance along the expansion 
may actually give a better net effect with lower initial tem- 
peratures and pressures and a fuller expansion curve and 
higher mean pressures than are secured by the fashionable 
prompt and sharp explosive combustion on the dead point. 

The standard ideal. engine of comparison is one com- 
pressing air to minimum volume, adding heat at minimum 
volume with rise of temperature to a maximum, followed by 
adiabatic expansion to maximum volume, and discharge at 
that volume. Practice does not altogether endorse the 
addition of heat entirely at minimum volume, because of the 
reasons given above, but for value of y = 1°408, the 


lecturer gives the efficiency of such a cycle as E = 1 — (7) p 


1 * . . . LJ 
where iB the ratio minimum volume : maximum volume. 


ИР : 1 
The efficiencies for various values of — of from } to т} are 
given ina table, and vary from 0:246 to 0°85. Ordinary 


practice appears to have attained a value of 1 = } to To 


but here again the Diesel engine is left out, for the com- 
pression ratio is 85 in this engine. 

In old engines, expansion curves followed the curve 
р ү!* very closely, but, in modern engines, the curve more 
nearly approaches P v!?, which means that heat is being 
added along the expansion curve. No one is supposed to 
know how this heat is added, for there are two schools of 
thought. The one considers all subsequent heat addition, to 
be due to the burning of gases which are left unburned by 
dissociation temperature effects. The other school traces all 
the difference, to the augmentation of the specific heat of 
gases with rise of temperature. Obviously, as temperature 
falls, the higher specific heat represents a potential release of 


heat, for higher specific heat is but a form of stating latency _ 


of heat. Probably the truth lies somewhere between the two 
extremes, and if we read Berthelot aright (“ Thermochimie," 
1897), he does not, by any means, confine himself to the sole 
point of specific heat, but recognises the dissociation theory 
also to a greater extent than the lecturer seemed to convey. 

The lecturer lays down the rule, that as little heat as 
possible should be added during expansion, and that maxi- 
mum temperature should approximate the end of the stroke, 
a point, by the way, tbat all designers do not agree upon as 
above stated in reference to the braking effecta and cylinder 
wall absorptions at that period of non-moving piston. Asthe 
lecturer, however, points out, the continuance of combustion, 
and the variation of specific heat have the same results, and 
affect the expansion curve alike and in a way not to be dis- 
tinguished from each other. 

It is shown that increased compression, contrary to what 
it should do, will in high temperature cases actually produce 
a lower elticiency, but this is found to be the case where the 


increase of compression has been obtained by adding a flat 
disc to the piston, thus increasing the exposed area of inside 
cylinder surface and proving in its results that inner surface 
area is prejudicial, mach in the same way as it is prejudicial 
in the steam engine. The results also show that high 
initial temperatures also increase the losses to the jackets. 
Naturally, large engines are better than small ones, because 


they have less cylinder surfaces per unit of volume. 


We need hardly follow the lecturer into the question of 
specific heats of gases and steam, further than to endorse 
what he says as to the importance of the variation of this 
physical property being more definitely ‘ascertained. The 


lecturer is at some variance with Mallard, Le Chatelier, 


Berthelot, and Vieille, because he does not believe in their 
experiments, or that the mixtures they worked with were 
completely burned. In his own experiments he obtained 
resulta that were inconsistent with the theory that nothing 
was going on except variation of specific heat, with which 
we may certainly agree, and state equally the improbability 
of all the change being due to dissociation effect. The 
specific heat variation of oxygen, nitrogen, steam, carbonic 
oxide, and hydrogen, should, we are told, all be determined 
by some method not involving the disturbing effect of com- 
bustion, as, for example, by the electrical method with hot 
wires && constant pressure and uniform flow, as carried out, 
we believe, at Bushey Park in the determination of the 
specific heat of superheated steam. 

А table is given to show the volumes before and after 
combustion of various hydrocarbons. All the hydrocarbons 


when burned, do not show a net decrease of volume. Some 


show increases as, for example, 2 volumes of C,H, plus 25 
volumes of oxygen became 34 volumes when burned. The 
presence of hydrocarbons in a combustible gas may be known, 


but their actual formule are not known, and the results of 


combustion are not certain. 

Obviously, an exact experimental knowledge of tbe various 
processes of the gas engine cannot be easy to obtain in face 
of the various exothermic and endothermic compounds in 
the gas to be burned. A really sound theory of the gas 
engine would, of course, be most easily diecovered if we 
could secure а cheap supply of gas containing nothing but 
CO or Н as regards its combustible elements, so that the 
results would not be vitiated by hydrocarbons of unknown 
formule. The trouble is, of course, that different members 
of an isomeric series have such different volumes. 

On the question of pre-ignition and preferential com- 
bustion, it is to be noted that the preference of oxygen for 
hydrogen over carbonic oxide is held to be a fact for gas 
engine purposes: of this fact we think there can be little 
doubt, for all gas engine experience seems to support the 
view. Certainly, а gas rich in hydrogen does produce 
premature ignition, and whilst the highest possible 
compression is favourable to economy, there is а com- 
paratively early limit set by the danger of pre-ignition—a 
very real danger in large engines, if not very serious in 
small ones. The high possible compression of blast-furnace 
gas seems to be due to its comparative freedom from 
hydrogen, which renders the gas safe. 

A leaking water tuyere in a blast furnace has been known 
to produce a premature ignition in a large engine, owing to 
the sudden prodaction of water-gas. An exact knowledge 
of ignition temperatures is stated to be wanting and 
desirable. To render some engines safe, water tubes have 
been inserted in the combustion spaces. We again remark 
here that not a word of reference is made on this point to 


the Diesel engine, which compresses pure air only, and only 


receives its fuel at the desired point. 

In large Continental engines mean pressures of only 
60 lbs. are common, but in British engines the pressure 
ranges to 90 or 100 lbs. Some modern engines not only 
suck in their charge but receive from a separate pump а 
charge of air to raise the pressure in the cylinder ‘before 
compression, This ensbles higher compression to be 
employed, reduces cylinder dimensions, and lowers the 
maximum temperature. The best expansion curve is 
explained to be the adiabatic, but the curves of large 
engines show а rise above this, and they are by this much 
the less efficient, for the heat, which keeps the curve up, is 
added too late and puts too much heat into the exhaust gas. 
Speed becomes important, for at a high speed of 2,000 r.p.m. 
there is not time for perfect combustion to take place 
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even in small engines. The lecturer finally invited physicists 
to sr the efficiency of imperfect cycles and the laws of gas 
cooling. | 

The suction producer is referred to as affording fascinating 
possibilities in aiding the application of gas engines to marine 
purposes, and a reversible engine is stated to be wanted. A 
reversible engine was patented some years ago by a Mr. 
Maekenzie, a Glasgow engineer, which appeared to possess 
the qualities claimed for it, but it is apparently not known 
to the lecturer. The Mond system is referred to, but is not 
thought to solve the general problem, though the selection of 
the Dudley district for the big Mond gas power station in 
the middle of better and cheaper gas supplies from blast fur- 
naces does seem to us too much like carrying coals to 
Newcastle. The lecturer looks with approval on the use of 
blast furnace gas, which he estimates at the value of three- 
quarters of a million: horse-power in Great Britain—an 
underestimate surely ! 

The whole lecture is an able and masterly exposition of 
the position of the internal combustion motor, its possibilities 
and limitations, and the principles on which progress must 
be sought. Such progress can never follow the exact lines of 
theory. Everything will be determined as & compromise 
involving theory and practical limitations, and we might sum 
up by saying that while progress has been great it has been 
obtained almost, if not quite, at tbe expense of the heat which 
formerly went into the water jacket. Unfortunately, the 
unscientific water jacket is a practical necessity from which 
we cannot yet escape. We can, however, do our best to con- 
vert heat of combustion more directly into work. Prompt 
explosion on the dead point develops the full work effect at 
once in the potential form of high peu and high tem- 

rature. This latter implies great heat transference to the 
jacket on the one hand, and а maximum of frictional pres- 
gure on the engine bearings, &nd both these effecta are 
moderated by later combustion, and direct conversion of heat 
to work, as recommended in these columns some time ago, 
and practised by Mr. Thwaite in his work with blast fur- 
nace gas. The large amount of heat thrown away in 
the exhaust of a gas engine, a loss that has grown as.the 
jacket loss has been reduced, is doubtless an inducement to 
inventors to attempt something in the way of compound 
working. It may appear that this should easily be contrived, 
but it must not be overlooked that, even with the most 
hydrogenous of gases used in practice, the exhaust gas is 
almost incondensable, and this shuts ont much of the 
prospect of gain by compound working. It also stands in 
the way of profitable use of the residual pressure by way of a 
turbine. There is still much to be done by way of gas 
engine improvement, but one of the biggest economies would 

be the mechanical economy of a combustion stroke for each 
stroke of the engine. At present a mechanical efficiency of 
75 per cent. may be secured with an ignition stroke of 1 in 4. 
With every stroke active, the mechanical efficiency of the 
engine per se might be 92 cent. Can this end be secured at 
small expense in power, во as to save the most of the differ- 
ence between 75 and 92 per cent. ? 


RUNNING POWERS OVER TRAMWAYS. 


[FROM OUR LEGAL CONTRIBUTOR. | 


THE fact that electric tramways are capable of almost 
indefinite extension along public highways is beginning to 
turn the attention of those who work separate systems to the 
possibility of intercommunication. Sometimes, owing to a 
deplorable lack of foresight, neighbouring tramways have а 
different gauge ; it is then impossible for the public to enjoy 
the advantages of а through route. In the majority of 
instances, however, there is no physical difficulty in the way 
of mutual running powers. Further, we are not aware that 
there is anything in the public or private Tramway Acta to 
prevent tramway undertakers entering into agreements for 
Buch powers. 

In these circumstances it may be of interest to consider 
the whole question of running powers in its legal aspect. 
The discussion is not purely academic at the present time, 


for it is apparent that the Committees of both Houses of 


Parliamént will soon be called upon to consider whether 
running powers shall be given to those who ask for such 
indulgence in the interesta of ratepayers, shareholders, or the 
travelling public. M | 

A’ discussion with regard to running powers once more 
draws attention to serious defects in the legislation which 
has authorised the establishment of this means of communica- 
tion. When the Tramway Act of 1870 was passed, it was 
never thought possible that undertakers who had control of 
the trams in one town should enlarge their boundaries to 
such an extent that communication with neighbouring cities 
should come not only within the range of practical politics, 
but should become a necessity to the public. To take an 
illustration. We venture to think that no member of Parlia- 
ment who voted in 1870 ever dreamt that there would be tram- 
way communication practically the whole way between Leeds 
and Manchester. Of course, no one would suggest that as 
between these two great centres there is any need for through 


communication, as no one but a lanatic would think of 


travelling the whole way by tram. It is the populous 
districts along this route, however, which must needs be 
considered. This being the case, it is surprising in the 
extreme that there has been no fresh legislation on the 
question of tramways; legislation which might have 
prescribed the fundamental principles upon which running 
powers should be ordained either compulsorily or by agree- 
ment between the various companies, In the absence of 
such legislation, we are compelled to study the existing 
practice with regard to railways, and to see whether the 
principles which have been acted upon by the legislature in 
granting running powers over railways might not be acted 
upon in the case of tramways. — 

Sec. 87 of the Railways Clause Act, 1845, provides 
that :—“ It shall be lawful for the company (i. e., the rail- 
way company) from time to time to enter into any contract 
with any other company, being the owners or lessees, or in 
possession of any other railway, for the passage over or along 
the railway by the special Act, authorised to be made of any 
engines, coaches, wagons, or other carriages of any other 
company, or which shall pass over any other line of railway 
of any engines, coaches, wagons, or other carriages of the 
company, or which shall pass over their line of railway, upon 
the payment of such tolls and under such conditions and 
restrictions as may be mutually agreed upon ; and for the 
purpose aforesaid it shall be lawful for the respective parties 
to enter into any contract for the division or apportionment 
of the tolls to be taken on their respective railways. This 
section does not authorise a company to delegate its statutory 
powers, or to enter into an agreement amounting to a lease ` 
of its line to another company. It has been decided, more- 
over, that under this section a company may enter into an 
agreement that another company shall пке its line, paying 
tolls fixed with reference to the gross receipts, and providing 
for the carriage of local traffic on certain terms, there being 
nothing preventing tbe first company from exercising its 


. Statutory powers, or from entering into similar agreements 


with other companies or persons (Midland Railway Co. v. 
G.W. Railway Co. 8 Ch. 841). In case of traffic arrange- 
ments where mutnal facilities are given, or where one com- 
pany gives consideration to the other,a working agreement 
must be presumed to be irrevocable in the absence of evidence 
to the contrary. 

The above section and the cases decided thereon show 
that it is competent for railway companies to make agree- 
ments for running powers, but compulsory running powers 
are frequently asked for when new lines are promoted. 
According to a valuable article by Mr. V. Balfour-Browne, 
which appeared last year in Traction and Transmission, the 
promoters of the Bristol and Southern Counties Railway asked 
in their Bill of 1903 to be allowed to exercise running 
powers over the South-Western Railway Co.’s line from the 
terminus of their own line at Overton into Basingstoke, and 
over the lines of that company down to Cosham, near Ports- 
mouth. That Bill was rejected on the ground of finance 
before the granting of these powers came to be discussed. 
In the same house (the House of Commons), however, a 
company called the Mullingar and Kells Railway Co. sought 
to make a railway between Mullingar and Kells, and to run 
over the Great Northern Railway of Ireland from Kells to 
near Drogheda, where it proposed to make another short 
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line to carry ita traffic down to the quays, "The granting of 
these powers was resisted, but in the end they were accorded 
by the Committee, and the Bill was passed in July by & 
Committee of the House of Lords. | 
Here was a case in which the Court were evidently of 
opinion that the running powers asked for were to the 
advantage of the public. If-the same facts could be laid 
before the Court in the case of tramway company, it is 
difficult to see why the running powers should be refused. 
There have been but few cases in which Parliament have 
granted rünning powers over a tramway, the reason being, 
apparently, that if there seems to be a likelihood of com- 
pulsion, the parties put their heads together and come to an 
arrangement. "Thus, in 1902, the authorities in Salford and 
Manchester had come to an impasse. It appeared that, in 
consequence of à disagreement as to running powers, travellers 
between the two towns were compelled to change cars at the 
boundaries. Eventually Salford promoted а Bill to anthorise 
the constitution of a joint tramways board, and, failing that, 
for running powers over the Manchester tramways. In the 
result, however, there was an arrangement between the 
two towns for a through communication. 2 | 
The South Lancashire Tramways Bill, 1908, should also 
be mentioned in this connection. "There the tramways in St. 
Helens һай been leased to а company by the Corporation of 
St. Helens. When the lease was ted there was а clause 
in a special Act that the tramways of St. Helens should not 
be used by айу company or persons without the consent of 
the Corporation. The proposal of the South Lancashire 
Tramways Bill, 1908—а Bill promoted by a company which 
had an extensive system of tramways on the east and west 
side of St. Helens—was that they should have mutual 
running powers during, and only during, the continuance of 
the lease over each other's lines. St. Helens objected, but 
the grounds of the objection were too technical for a Com- 
mittee of the House of Lords, who could not see how it 
could matter to the leasing corporation whether it was the 
cars of one company or the cars of the other that ran over 
the lines of which they were the owners, and the Bill passed. 
Mr. V. Balfour Browne has also referred to another case 
in. which the convenience of the public would seem to have 
been considered after the tender feelings of a local authority. 
In а Bill which came before а committee of the House of 
Lords in June, 1903, the British Electric Traction Co., in 
conjunction with two other companies, took a step in the 
direction of obtaining running powers. The Bill, which 
was entitled “The Birmingham and District Tramways 


Bill,” in addition to giving running powers to the com- . 


panies as lessees, sought to confer running powers on seven 
local authorities in the neighbourhood of Birmingham, was 
opposed by the Birmingham Corporation. That body in the 
year 1899 had decided to municipalise its tramways at the 
end of the existing leases, some of which expired in 1906 
and some in 1911. It was argued on the part of the Cor- 
poration that if the running powers in question were granted 
to the neighbouring local authorities or their Jessees, it 
would amount to a repeal of the powers which they nad 
obtained under а Bill.of 1903 to work their own tramways, 
and would lead to chaos in the working of the Birmingham 
tramways. In support of the Bill it was contended that the 
British Electric Traction Co. had negotiated with Bir ming- 
ham for a lease to the company, and that negotiations had 
broken off ; that a change of car or the dislocation of traffic 
at the city boundary was highly inconvenient to the public ; 
and that the only solution of the problem was the 
grant of running powers to the outside authorities and to 
their lessees, the British Electric Traction Co., who were 
paying all the costs of promoting the Bill. The Birmingham. 
Corporation, in reply, urged that the grant of running powers 
to a railway company was no true analogy for a similar 
grant to a tramway company, inasmuch as in the case of a 
railway, running powers were conceded for the purpose of 
through traffic, Here there would have been interference with 
local traffic, for the control of which powers had recently 
been granted to the Corporation. It was also suggested 
that the difficulty presented by the dislocation of traffic 
could be overcome by giving facilities for through cars, with 
a change only of the driver and conductor at the city 
boundaries. There was one proposal in this Bill which, 
doubtless, had some bearing upon the decision of the 
Committee. It contained a clause by which the company 
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were enabled to give the Corporation notice to equip their 
tramways in Birmingham for electric traction ; and if the 
Corporation should neglect to do so within six months after 
the receipt of the notice, then the company were to have 
power to enter upon the Corporation tramways and do the 
necessary work themselves, In the event, the Committe of 
the House of Lords refused to allow the running powers 
sought by the Bill, and also refused to give the company 
power to equip the tramways in Birmingham. 

It seems to us that the question whether running powers 
should or should not be allowed, is one which depends upon 
the question whether the tramways are for the benefit of the 
public or: of the ratepayers. The travelling public care 
nothing for the question of who owns the line which is used 
for getting from one place to another. The tramway under- 
takers, on the other hand, may desire in the interest of 
ratepayers or sharebolders that profits shall be as large as 
possible. But where mutual running powers are granted, 
or where the rent to be paid for such powers is settled by 
Parliament, it is difficult to understand how the question of 
cost can be seriously argued. 


THE TRAINING OF ENGINEERS. 


WHILST papers are still being read, and discussions taking 
place, as to the best methods of training engineers, the 


question, во far as the north-east coast is concerned, is 


practically settled. | $ 

We have referred on previous occasions to the scheme 
drawn up by the Educational Committee of the North- East 
Coast Institution of Engineers and Shipbuilders, and a report 
of this Committee recently adopted by the Institntion marks 
not only an important event in the Institution’s history, 
but will in future years, no doubt, be looked upon as an 
5 event in the hietory of engineerirg apprentice- 
ships. 


Тһе “ sandwich system, advocated by Mr. Yarrow, and 
often referred to as the Yartow scheme, obtains considerable 
support among educationalists; but to carry out such a 
system properly, would involve an entire re-srrangement of 
the college sessions; for, as at present arranged, they do not 
lend themselves to а system of apprenticeship which divides 
the training into half-yearly periods, spent alternately at a 
college and in a works. 

An important feature of the report referred to is that it 
is drawn up and accepted by men who, being largely 
employers of labour, are therefore in a position to carry the 
recommendations into practical effect in their workshops. 
Before presentation the report was submitted for approval 
to most of the employers in the north-east district, and it is 
satisfactory to note that the broad principles on which the 
report is based are generally accepted by them. Modifica- 


tions in detail must, of course, be made to meet any special 


works arrangements now existing. 

It is not intended that the report should be lookcd upon 
as a definite scheme for general adoption, but is to be 
regarded only as a basis or foundation upon which a firm can 
erect its own edifice. | | 

Time and experience will no doubt, show in what 
direction modifications should be made in the conditions in 
order to render them capable of general application to all 
engineering works. 

. In presenting the report, the Educational Committee 
expresses the opinion that youths intending to qualify as 
artisans should, whilst at school, receive the best training 
possible, including, when practicable, some instruction in 
elementary science; that more attention than at present 
shonld be given in schools to the inculcation of habits of 
order, perseverance and good conduct; and that apprentices 
should be encouraged to continue their studies; a system of 
awards to be offered by the employers as an incentive to the 
cultivation of such habits as are here mentioned. 

The Committee is of opinion that the industrial con- 
ditions in this country now call for some change in the 
methods of training and selecting those men who are 
destined to work at the higher branches of engineering and 
shipbuilding. It is pointed out also that the attitude of 
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employers will largely determine whether the youths who 
train for this class of work will be induced to equip them- 
selves for gal Magen on equal terms with the men of other 
nationalties who 
our own. In previous articles we have shown that it is 
the intention to 
graduates than to the ordinarily apprentice who has received 
no special training. The object of this increased pay is 
intended to serve as an immediate inducement. to such 
graduates who voluntarily undertake the severe discipline, 
self-denial, and hard mental work entailed by systematic 
study in the higher branches of their profession. . 

The regulations for the ordinary apprentice stipulate 
that the age of starting work sball be 15 to 16 years, 
preference being given to those who bring the best certificates 
of conduct, and of character, and the highest school-leaving 
certificates. 

At the end of September of each year, marks will be 
awarded to each apprentice as follows :— | 


For each approved examination passed during 
the year ... 855 Ж i sia - 

For time-keeping, a maximum of беа 8 

Рог good conduct, perseverance and progress 


20 marks 
. 40 
in the workshops, a maximum of т 


Marks also will be deducted: for loss of time at the rate 
of one mark for every three hours lost, except in those cases 
where special leave of absence has been given, or for sick- 
ness, if certified by а doctor. 

Conduct marks will be awarded on the following scale :— 


Very good, 40 marks; good, 30 marks; fair, 20 marks; 
moderate, 10 marks. 


The matter does not end with the marks, as increased pay 
attaches to the obtaining of a certain minimum ; thus, an 
apprentice obtaining 60 marks will have the sum of 6d. 
added to his weekly rate of pay for the ensuing year, and 
for marks in excess of 60 his rate will be proportionately 
increased. | "m 

No payment under this scheme will be made to appren- 
tioes obtaining less thart 60 marks, and apprentices who fail 
to obtain any marks for time-keeping, good conduct, 
perseverance and progress will be subject to dismissal. 

Promotion in the workshop will depend upon marks 
obteined. Should an apprentice during the first three years 
of his time have shown marked ability at the evening classes, 
and obtained maximum marks for time-keeping, perseverance 
and progress in the workshops, һе may, at tbe discretion of 
his. employer, be allowed to spend his fourth or fifth year at 
college day classes, the fees for which will be paid by his 
employer. 

At least one vacancy per annum in the drawing office will 
be filled by an apprentice obtaining the highest marks ur der 
the above scheme, 


The following regulations have been drawn up by the 
Committee :— | 


Scheme А, Pupils.—Youths who have passed through a three or 
four years engineering day course at a University College, and who 
have obtained therefrom either an approved certificate or a pass 
degree in engineering science, or in naval architecture, may be 
admitted into the works as pupils. 

They will serve a three years’ pupilage, and for their first year 
the soale of pay will be that of an ordinary apprentice of the third 

ear. 
i apprentices of the fourth and fifth years, plus 38. and 5s. 
per week respectively. Those who hold a degree with honours may 
admitted on the same conditions as the above, but the scale of 

ay forthe past two years will be increased by 4s. and 7s. per week, 

stead of 3s, and 5s. à 

Scheme B.— Youths who desire to combine workshop experierce 
with college study, ара who hold no certificate or degree from а 
university college, may be admitted to the works as pupils on the 
production of evidence that they have received a sufficient prepara- 
tory education. A certificate showing that they have parsed the 
matriculation examination required for graduation in engineering 
science at & science college of university rank, or an cquivalent 
certificate, will be accepted as evidence of this. | | 

They must give an undertaking that they will attend for at least 
three academical years the degree ccurse of study at a university 
college during the currency of their pupilage, which will extend 
over а period of six years, including the time spent at college. 

"Their pay will be that of ordinary apprentices in the correspond- 
ing years, plus 4s, per week in years subsequent to their first year’s 
college training. 

Scheme C.— Youths who, having entered the works as apprentices, 
succeed during their apprenticeship in passing the matriculation or 
equivalent examination prescribed under Scheme B, will, for the 


~ 


аге at present more highly trained than 


ive higher remuneration to technical 


The scale of pay for their last two years will be that of 


remainder of their time, be treated as pupils under Scheme B. in 
respect of leave to attend college day classes, promotion and rates 
of pay. The time served, including that spent at college, will be а 
minimum of six years. | 3 

It is understood that in every case the advancement of sn 
apprentice to pupil rank is at the option of his employer, and 
subsequent promotion will depend solely upon merit, and the 
requirements of the business. | 

In selecting under Scheme C, other things being equal, preference 


will be given to the sons of workmen and other employés of the 


firm. | | А 

Promotion in general, and admission to tbe drawing ‹ Ёсе in 
particular, will depend absolutely upon merit and conduct in all 
cases. This clause refers to Schemes A, B and C. 


Premium pupils are not entirely debarred, but in the cases 
of pupils who pay a premium, it is recommended that, ко far 
as college training is concerned, they should be asked, and 
encouraged, to conform to the regulations under either 
schemes A or B, whichever is more suitable to the circum- 
stances of the individual case. | | 

An appendix is added to the report, ehowing how the time 
of pupils may be divided. Thetime of pupils under scheme B 
may be divided in any of the following waye, according to 
ciroumstanz2es :— | l 


1st Alternative. даа Alternative. 
Worke N ... 12 months Works ... 12 morths 
College we BD ows College d. cU cds 
Works ae 9 |: y» Works % 185 a 
Oollege 9 „ College ee) oe 
Works 15 „ Works ando- ji 
9 — 
Forte | 3 „ Total . 72 „ 
Total ses 72 90 
3rd Alternative. | 4th Alternative. 
Oollege 9 montbs College  ... „. 9 months 
works 1 3 Works 0 88 15, ñ 
College 9 „ College eke 5и 
Works 15 „ Works sek se BT 
College 9 * d 
Works 15 „ 


. ‘Total .. 72 ii 
== * Including 3 months’ holiday 
Total. 72 „ in summer, 


CORRESPONDENCE. 


Letters received after fir post on Wednesday morning cannot 
| until the following week. 


The Metric System. 


Referring to the opposition of Herbert Spencer to the 
metric system, a writer in an electrical magazine suggests 
that while the compulsory change of all existing British 


weights and measures would involve an enormous amount 


of trouble yet, if effected slowly, that and all other draw- 
backs are more than counterbalanced by the simplification of 
calculations generally. | m 
This writer thus ignores the still greater complication of 
dual calculations to be done by, or for, the people generally 
during the long transition ; though, as eminent men advocate 


the change to facilitate their calculations, this objection may 


not carry much weight. : 
But the disregard of all the confusion and expense 


attending the practical change from one seb of standards, 


прев, and interchangeable parts to another, alluding to 
сш only, is noticeable in many who advocate the 
metric вуеш. The British system, ог want of system, 
as contemptuously termed recently, is the natural growth of 
centuries, extending to all the world, and practised by more 
than one hundred millions of those foremost in all the 
industrial arts; so there must be some justification for its 
continued existence. Like an upstart usurper, bowever, who 
kills a sovereign to take his throne, the new system must 
needs destroy the old one and compel all to change, so that 


. gcientific calculations may be made more easily. 


The truth is, we need. both, systems, each (in its proper 
sphere ; and as both are legalized, there is no need of com- 
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pulsion. If ‘any mechanical advantage appears in the 
decimal system, there is every opportunity for Ив adoption ; 
and after Prof. Jevons's logical machine, we may reasonably 
expect an automatic calculator of both systems that will 
satisfy the most exacting calculator, even in price. But let 
no one urge that the metric system will extend our commerce 
abroad. Oriental, and many other nations, will continue to 
take our machinery, whichever system is used ; but not 
those who have barred us from their markets by hostile 
tariffs, and who will find a still greater opening here if we 
apply their own standards of measurement in our home 
market. i | 
J. Sinclair Fairfax. 
London, W.C., May 3rd, 1904. 20 


Electric Power on Cargo Ships. 


In your issue of April 29th, I notice an article on 
* Electrical Power on Board Ship,” and the facilities gained 
by its use for loading and discharging the cargo. Now, 
seeing the craze of the present age for rapid transit, it makes 
one wonder why electrical power is not made use of for the 
propulsion of these large cargo vessels, when the value of 
their consignments principally depends upon the condition in 
which they are delivered, and seeing also the economy and 
efficiency with which this class of machinery can be applied, 
and by adopting electricity for propelling these large vessels 
of 11,000 tons, to which you refer, there would be a very 
considerable gain to the owners in the form of freight room 
to the extent of from 600 to 800 tons in excess of what 
would be gained by the same power for auxiliary machinery 
now in use on déck, and the life of vessels generally would be 
considerably increased, owing to the present enormous 
vibration on the hull being removed. 
| W. Rowe. . 


May 9nd, 1904. 


[We are afraid our correspondent is somewhat ahead of 
the times; as things stand at present —especially in such а 
ship as referred to in our leader columns—nothing more 
efficient than the marine engine direct coupled to the 
propeller is obtainable, taking into account the cost.—Ebs, 
Erec, REv.] 


Municipal Appointments. 


In your issue of 29th ult., * Anti-Sweater " makes one 
mistake. Any really experienced chief knows that the 
way to bring down the cost of a unit is to pay a good 
staff of officers well. What man is there who can take an 
interest and pride in his work when paid only a nominal 
salary ? What station can get on unless the officers 
do take an interest and pride therein? The chief engineer 
is responsible, either directly or indirectly, for the salary of 
his staff. As I before remarked, it is not the old hand who 
grinds down officers under him. He knows that it is neither 
for his own personal advancement, nor the prosperity of his 
station, for him to do so. Now the “ baby chief is apt to 
think that the easiest way to bring down his costs is no / 
to pay his inferior officers. This is the very surest way 


not to make his station a success. It will bring up the costs ' 


in every other way to an alarming extent. If the baby chief 
considered a bit longer, he would see that he was sweating 
the wrong end of his staff. If he must sweat, it is better for 
bim to sweat the “ tail,” not the ** head " ; let him sweat the 
“brute strength and ignorance,” if he can. I say if he 
can,” because he will have to contend with trade unions, 
district rates, and last, but not least, working men’s courage 
and honour to their fellow workers; in a word, the“ tail“ 
is protected toa certain extent. However, that is how his 
near relation, the Jew (sometimes, also, the canny Scot) 
makes sweating pay—he sweats the poor workers—but mind 
you he does not forget to pay tbe slave drivers or foremen, 
or whatever he calls them. He does not make the mistake 
of „baby chief” and pay the workers and sweat the fore- 
men! How often one sees in а central station а man 
obtaining, say, 408. a week, and his ofticer—the man over 
him and responsible for his work—858. а week! Compare 
this with any other organised body of men—the Navy, the 


Army, or money-making concerns, such as manufacturing 
works, breweries, &c. 

No, “ baby chief must gain experience; we all know that 
in these days of keen competition he can get men for next to 


nothing, and good men too, but how. can he expect them to 


work together, for the good of their station and the respect 
of their chief when they know in their hearts that they are 
being sweated and are paid less than the best of the 
men they direct ? Baby Chief" imagines that successful 
stations pay all their officers well, because they are successfal, 
and can afford it, but isn’t it rather the otker way about? 
Now let me quote Mr. C. H. Wordingham, Каты the 
greatest of central station engineers :—“ The education of a 
central station engineer is an expensive one. Due allowance 
for the cost of training was not made when the industry 
was first started, and the salaries offered could only be 
described as ridiculous, but they were accepted in order that 
experience might be gained. Companies and corporations 
soon found, however, that to pay sularies in experience 
instead of cash was apt to be very expensive, and there is every 
indication that the sums paid are likely in future to be more 
nearly proportionate to the services rendered.” Again, 
Mr. Wordingham gives another piece of advice, which 
perhaps I may quote as for the good of ће “ baby chief :— 

“ The chief engineer must make it his business to be per- 
sonally acquainted with the work of each of his immediate 
subordinates. Let it be clearly understood, however, that he 
must strictly confine his dealings to the heads of the depart- 
ments, and must on no account go over their heads or inter- 
fere in any shape or way with their subordinates for whose 


work they are responsible to him, It is the chief engineer's 


business to uphold his staff and make their authority 


respected by those under them, while among the various 


members of his staff he must promote good feeling and 
loyalty to the undertaking as a whole. While following the 
above policy, the right to appeal to the chief engineer should 
be accorded to every employé, even the humblest. At the 
same time, the men must be clearly given to understand that 
15 abuse of this privilege will lead to serious results for 
them. 

The writer is of opinion that the Institution of Electrical 
Engineers could do a great deal to remedy the sweating 
evil by drawing up a scale of salaries for different sized 


stat ions. 
Electric Fan. 


Recent Developments in Metal Condults for Electric 
Light Installations. 


It is to be regretted that correspondence on anything 
relating to the wiring question invariably leads to personal 
recriminations to which the main subject is made subservient. 

The present case is no exception, ‘for the firat part of Mr. 
Woodyer's letter in the last number of the REVIEW is taken 


up with various pleasantries concerning myself, and the 


latter part devoted to booming the virtues of lined tubes in 
which he is personally interested—the very offence, by the 
way, which he accuses me of perpetrating in my article! 

I had no desire to unfairly use the columns of the REVIEW 
for a free advertisement for the Simplex steel conduit system, 
but I fail to see how any article dealing with developments 
in metal conduits could be complete without any very direct 
reference to this system, which has undoubtedly formed а 
very important factor in such development, and as to the 
suitability of any article submitted to the Editors of the 
ELECTRICAL REVIEW, surely these gentlemen are the best 
judges in such a matter. | 

I cannot take any advantage of Mr. Woodyer's suggestion 
* perhaps your correspondent has never heard of condensa- 
tion." The word seems familiar, and, if I remember 
rightly, it was in connection with some rusty water drawn 
off from a tapped bend in a system of lined tubes. 

The purport of Mr. Woodyer’s remarks about my want 
of good taste” in bringing up Mr. Bathurst’s name is 
altogether beyond me. I had the good fortune to meet him 
on more than one occasion, and had the highest regard for 


him in every way. My remarks were intended to bear record 


to his good work in furthering conduit development. . The 
precise reasons which led Mr. Bathurst to sever his connec- 
tion with lined tube in favour of the unlined is not pertinent 
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to the question; I stated the plain fact that he did so, and 
if there were “regrettable differences in connection with 


the matter, Mr. Woodyer might have kept the fact to 


himeelf 
I entirely repudiate having “ thrown out hints or mis- 


leading statements regarding his actions, which are possibly 


as well known to myself as to your correspondent. Pro- 
bably the real cause of the grjevance lies in the fact that I 
gave credit where it was obviously due, and there can be no 
doubt that the use of lined tubes would never have been as 
large as it was had the direction of affairs been in less able 
hands than those of Mr. Bathurst. ` 

Far from “ disparaging competing inventions,” I classed 
these lined tubes with solid drawn or seamless, as applicable 
to the highest class of work, and stated that in their present 
form they had been used in some important installations. 

As Mr. Woodyer has given us the advantages of insulating 
conduit, perhaps he will answer the following questions, 
which will materially add to our knowledge of this 
material :— 

1. Comparing cost of lined and unlined welded tube on 
the basis of equal available internal diameters, s.e., cable 
capacity of conduit, what is the relative cost? 

2. Does the lining in these tubes absorb moisture, say, 
the extent of at least, 10 per cent. of its weight after only 
24 hours’ submersion in water, and has he records of any 
such test by an independent authority ? 

3. If tubes are not cut square, as is often the case in 
erecting, how can the continuity of the lining be relied upon 
througbout, and is not the strength of a chain limited to the 
strength of its weakest link ? . 

4. Insulation on the cables prevents leakage to the tube 
or earth, and also from pole to pole. Insulation in the tube 
itself only prevents the former; wherein lies the advantage 
then of tube insulation against cable insulation ? 

5. The lining may reduce condensation, but how can it 
prevent it ? d ' 


L. M. Waterhouse. 
Westinghouse Buildings, Strand, 


May 2nd, 1904. 


lt was not my intention to take any part in the corre- 
spondence on the subject of conduit work, in your recent 
issues, but the last letter certainly calls for some reply. 

Before dealing with this letter, however, I should like to 
remark, in reference to Doubieyou Ell's" paragraph re 
moisture, that itis well known that many thousand feet of 
unenamelled tubes have been sold at & lower price than 
* Simplex," the idea being to paint them after erection (perhaps), 
and probably the conduits of Simplex /ype which, as the 
writer pictaresquely puts it, have become a streak of rust, 
and a right of way," are of this nature. Moreover, a very 
large firm who do “everything,” made a speciality of 
installations in which the conduits employed were purposely 
unpainted, and of the lightest obtainable metal, with the 
avowed object of allowing the pipe to rust away altogether. 
Perhaps Doubleyou Ell" has one of these installations in 
mind. . ' | 

Judging from Mr. Woodyer's letter, he is connected with 
the Conduit and Insulation Co., though this fact is not 
stated. 

He appears to have forgotten that this company, who 
were probably the first to introduce unlined conduits to this 
country, vide the B tube of their make, found, even in those 
days of slight competition, that it interfered so greatly with 
the sale of the insulated tubing, that they seriously con- 
‘sidered the question of withdrawing it from the market. 
This would possibly have been done, but for the appear- 
ance of Simplex. If, in virtue of my experience in wiring 
work of all classes, I may pose as one of the others,“ I can 
say that an efficient earthing device for plain Simplex 
conduit appears to be a great step in advance, and, while 
desirable in all conduit work, will, in cases where the 
question of earthing is а determining factor, result in а very 
great saving in initial cost. 

With reference to the alleged want of good taste imputed 
to Mr. Waterhouse, it appears to the writer that the bcot is 
quite on the other leg. | 

I was on intimate terms with Mr. Bathurst, and know 
positively that he contemplated the sevorance of his connec- 


tion with the company fora long time before it actually took 


place. | | 

As regards the “hints and misleading statements com- 
plained of, Mr. Bathurst stated his position and sentiments 
most clearly in what was, I believe, his last letter to the 
Presa, announcing the appearance of Armorduct. I have 
not the letter at hand, but recollect that it was to the effect 
that the theoretical ideals of perfection in wiring must give 
way to the exigencies of commercial requirements, which 


were for a conduit combining as many as possible of the 


advantages of insulated conduit, but at a lower cost. It was 
not sufficient for him to be connected with a system how- 
ever perfect, the cost of which was prohibitive to all but 
public bodies, or nearly so. That this was so was clearly 
recognised by the company, as they issued a circular to public 
offioials, offering a greatly increased discount on conduit for 
public work, to that given to the trade. In spite of this, 
however, the cost works out at approximately twice that of 
unlined systems. | | 

In conclusion, I do not think that anyone who knew and 
respected Mr. Bathurst, could in any way object to the 
remarks made by Mr. Waterhouse, who, while quoting him 
as an authority on conduit, work, paid him a tribute for the 
valuable work which he did, in introducing and popularising 
this method of electric light wiring. 


Leeds, May 2nd, 1904. 


W. H. Isherwood. 


The Institution of Electrical Engineers. 


I have read with interest the letters of Interested” and 
“ Electro-Vitel," and as I am an old reader of your valuable 
paper, and have not previously trespassed upon your space, 
perhaps you will kindly permit me to do so now. I am 
sorry to say that, from my own experience, there is a good 
deal of truth in what.your correspondents say. At the same 
time, it must be remembered that, in England, anyone can 
call himself an “electrical engineer," as scarcely two men 
follow the same course of study, and the Institution’s 
articles of association are very vague on what must have been 
done to gain admission. 

Some go as first-class pupils, or second-class, to works for 
different periods, or as apprentices, and afterwards to college, 
while others whose means are limited and who yet wish to say 
* I was a pupil," go to. a corporation electricity works for 


two years at a very moderate premium, after which they 
obtain a position at 25s. a week by the aid of previous 


experience, and three recent testimonials.” For those whose 
means will not run to this, it is only necessary to take a 
small shop, buy a few second-hand gas fittings, a dry battery 
or two, and then join the Institution as ап ass-ociate. 

In the case of law, medicine, the Navy, &c., examina- 
tions have to be passed, and a fixed courte of study followed. 
It is to be hoped this will soon be the case in electrical 
engineering. Should it prevent so many entering, so much 
the better, 

I think every student should spend at least three years 


(practical course) in manufacturing works, as well as a period 


at college. I do not at all agree with this system of taking 
pupils at electricity works. If a man has made machines and 
tested them, he is quite capable of filling & position at any 
central station. 

Some of your correspondents complain that municipal 
appointments are very often filled before the advertisement 
appears. Naturally, the engineer, if he has secured a 


premium from a pupil, gives him the first chance. 


‘ "T Commonsense. 


PARLIAMENTARY. 


BRovaL Commission on JGLONDoxN TRAFFIC. 


Tuis Commission continued its sittings on Thureday last week, 
under the presidency of Sir David Barbour. е 
Mr. GRANVILLB C. Cuntnexam, M..(nst.C.E., the general manager 
of the Central London Railway, was called. He said that there 
was no town in the world where cheap and rapid transit was more 
ary than in London. The gresit mass of the people was now 
dependent on an artificialmeans f. or getting to and from work. 
There were three possible methods of mechanical traction and rapid 
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transit for London—elevated, surface, and underground. The first 
had been objected to on grounds of appearance; the second, while 
convenient for the suburbs and outlying districts, was not suited for 
the centre of London or the City, во that there remained the third, 
the underground system. "There were two methods of underground 
traction, shallow subways and tubes. Subways were always costly, 
and frequently necessitated the disturbance of sewers, mains, &. 
Tubes, on the other hand, could be constructed without such diffi- 
culties. Being underground they could not be seen, and could be 
constructed from whatever point in the suburbs might be selected 
right to the City. Again, there was an advantage in the frequent 
service which could be run on tubes. While, of course, as little 
combustible material as possible should be used in tubes, he con- 
sidered that security from fire could be more surely obtained by 
constant vigilance than by any initial difference in construction. 
He described the-precautions taken on the Central London. He 
had, he said, designed six steel cars which the company had had 
constructed. The frame of the cars was of steel, the outside 
panelling was steel, and so was the roof externally. Internally the 
roof was lined with asbestos millboard. The floor was of steel 
framing with boards, and over each truck the underside was pro- 
tected by steel sheeting. In one car the panelling was of uralite in 
the interior of the car. There was, consequently, little or nothing 
that would burn, and the cars had the additional advantage of 
giving from 4 in. to 5 in. more space owing to the thinness of the 
walls. As а fundamental idea of a system of tubes for London, the 
witness suggested elongated double track loops, about 6 or 7 miles 
in length. These tracks would take in a breadth of from half a 
mile to a mile, and trains would run round them all day in éach 
direction. Such a loop would be the proposed extension of the 
Central London to Liverpool Street, and thence back to the Strand, 
` Piccadilly, Knightebridge Road, and so to Hammersmith, and from 

Hammersmith to Shepherd’s Bush. Various loops might come in 
from various quarters, north, south, east and west. These might 
be crossed by subsidiary lines to and from which communication 
would be obtained by means of interchange stations. Each loop 
would be complete in itself, and would have no physical junction 
with other tube lines. In some instances, instead of a loop, a double 
linetrunning in and reversing, as on the present system, would be 
sufficient. In designing such a system existing railways should, as 
far as possible, form part of it. Witness then went on to deal with 
the question of fares, and detailed the arrangements of this matter 
made by the Central London. 

Mr. Janes DEVONSHIRE, managing director of the Metropolitan 
Electric Tramways, gave evidence on behalf of that company. 
After dealing at some length with the tramway and other under- 
takings owned by the company, witness went on to a consideration 
of the complications which might arise from the operation of the 
43rd Section of the Tramways Act, 1870. In the case of the 
Harrow Road and Paddington Tramways, the complications would 
be of & somewhat peculiar character, for in 1907, when the lines 
became purcbaseable, it would be found that in the case of one part 
of the line only one pair of rails would be!purchaseable owing to 
the county boundary being in the centre of the road fer & distance 
of 1,000 yds. As а way out of the difficulty, he suggested that 
running powers over the portion of the line in question should be 
given to the company. A similar case was that of the tramway at 
Finsbury Park, where one pair of metals was in the County of 
London and the other in the parish of Hornsey. There, again, he 
thought running powers should be granted. There was also a 
difficulty with regard to that portion of the line between Manor 
House and Finsbury Park, but this would not arise until 1925. 
Witness then dealt with the question of the veto from which, he 
said, the company had suffered greatly in the past. 
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ErrcrRi0 Ілантіха Provistonay Оврев (No. 1) Brut. 


THE first of the Electric Lighting Provisional Order Bille, brought 
in by Mr. Bonar Law to confirm certain provisional orders made by 
the Board of Trade under the Electric Lighting Acte, 1882 and 
1888, was before the Examiner on Friday, and Standing Orders 


were found to have been complied with. The Bill deals with the . 


following Orders :—Barry, amending the date at which the Order 
shall be taken to have commenced; an Order granted to the Cor- 
poration of Clitheroe in respect of the Borough of Clitheroe, in the 
County of Lancaster; Order granted to the U. D.C. of Gains- 
borough, in the County of Lincoln; Order granted to the Corpora- 
tion of Glastonbury in respect of the Corporation of Glastonbury, 
in the County of Bomerset ; Order granted to the U.D.C. of Heysham, 
in the County of Lancaster. Power is given to break up certain 
Streets repairable by the Morecambe Tramways Co. Order granted 
to the U.D.C. of Kirkby, in Ashfield, in the County of Nottingham; 
Order granted to the Corporation of the Borough of Saffron Walden, 
in the County of Essex; Order granted to the U.D.C. of Walmer, 
in the County of Kent ; Provisional Order authorising the transfer 
of the undertaking authorised by the Whickham Electric Lighting 
Order, 1903, from the U.D.C. to the County of Durham Electrical 
Power Distribution Co., Ltd.; Order to the R. D.C. of Yardley, in 
the County of Worcester. 


Lonpon County COUNCIL Tramways AND IMPROVEMENTS BILL. 


Tug London County Council (Tramways and Improvements) Bill, 
1904, came before Mr. Compton Rickett’s Select Committee of the 
House of Commons on Wednesday. It may be remembered that 
the Committee was instructed to strike out that section of the B... 
which proposed the construction of a tramway over Westmins. 
Bridge and along the Victoria Embankment, on a notice of mot 


put down by Sir F. Banbury, and considered on March 24th last by 
the House of Commons. Among the reasons then urged in support 
of the instruction were:—That the Royal Commission on London 
Traffic not having reported, no steps should be taken by Parliament 
in the matter ; that until the new street from Holborn to the Btrand 
was completed, such a tramway would serve no useful purpose; 
and that the Baker Street and Waterloo Railway station in West- 
minster Bridge Road, which would be opened early in 1905, and 
would be ? of & mile from the bridge, would enable tramway 
passengers from South London to proceed by the Tube Railway to 
Oharing Cross, whence they could reach any раг? of North London; 
so that North and South London would be linked up in a way 
which would obviate further congestion in the traffic over West- 
minster Bridge. A short line of tramway to link up the Battersea 
and Wandsworth tramways with the other parts of the system had 
also been omitted from the Bill. The tramways which have been 
allowed to remain in the Bill are as follows:—Hampstead Road, vid 
Tottenham Court Road to Oxford Street (No. 1 in the Bill); 
Waterloo Road, along that road to York Hotel (No. 3 in the Bill); 
Goose Green, Camberwell, vid East Dulwich Road and Peckham 
Rye to junction of Hall Road and Stuart Road, Peckham (No. 4 in 
the Bill); Trafalgar Road, Greenwich, vid Blackwall Lane and 
Blackwall Tunnel to East India Dock Road (No. 5 in the Bill); 
Lordship Lane, via London Road to Dartmouth Road, Forest Hill 
(No. 10 in the Bill); Lewisham High Road, vid Malpas Road, 
Brockley Rise, Stanstead Road, Sunderland Road, to Park Road, 
Forest Hill (No. 11 in the Bill); New Oross Road vid Lewisham 
High Road, Loampit Vale, Lee High Road to Lee Green (Nos. 12 
and 13 in the Bill); Beresford Square, Woolwich, vid Plumstead 
Road to High Street, Plumstead (reconstruction and partial 
doubling); new tramways vid McLeod Road, Basildon Road, and 
Knee Hill to county boundary at Abbey Wood (Nos. 15 and 16 in 
the Bill); and reconstruction of existing L.C.C. tramways from 
Rushey Green, Catford, vid Lewisham Road to Lethbridge Road, 
Lewisham. A number of schemes had been omitted from the Bill 
on account of the sanction of the road authority not being obtained, 
and for other reasons. 

Mr. ESE PoLnrock, K. C., ap for the London County 
Council. He proposed to take the Bill in sections, and would deal 
first with tramway No. 1. That scheme was for the continuing of 
the existing tramway from the end of Hampstead Road down 
Tottenham Court Road, a distance of 5 furlongs 9 chains, to a point 
immediately north of Oxford Street, where, owing to the removal 
of Bozier's Court by the L.C.C. a few А ым ago, the road opened 
out to a width of from: 54 to 68 ft. t point would be а very 
convenient point for a tramway terminus. The existing system of 
tramways to the north of Hampstead Road, where several lines 
converged, was worked by horse traction by the North Metropolitan 
Tramways Co., who had a lease of the lines from the L. C. O. That 
lease would run ont in 1910. At the point where the tramways 
would leave Hampstead Road, the width of the road was 24 ft., and 
the lines would have to pass on either side of a lavatory and a cab 
rank. The width of the road was no trouble until Percy Street was 
reached. From that street the roadway narrowed for about an 
eighth of a mile, and would not allow of the statutory width of 
94 ft. on either side of the rails. The proposal was to adopt the 
conduit system of electric traction for the tramways, 

The Home Office re to the Committee that the opinion of 
the Commissioner of Police was that the proposed terminus at the 
southern end of the line would cause great obstruction. ` 

Mr. T. W. Ipnis, the Mayor of St. Pancras, was the first witness 
called in support of the Bill. His Borough Council had passed a 
resolution in favour of the scheme. 

Mr. Мловіси FriTZMAUBICE, the chief engineer to the London 
County Council, was then called, and dealt with the proposed scheme 
in detail. The statutory width could be maintained until 
Street was reached. Between that street and Great Russell Street 
the width of the roadway varied from 28 ft. 4 in. to 32 ft. 8 in. 
With the 28 ft. 4 in., the distance between the curb and the nearest 
rail would be 7 ft. 2in. The cars would overhang the rail by a foot. 
A 23 minutes’ service was proposed. He did not think that the 
regularity of the service would be interfered with by the crosa traffic 
in the Euston Road. The cost of the line was estimated at £28,500. 

On Thursday, when the Committee met, the CHAIRMAN announced 
that they had been considering the proposal with regard to the 
tramway along Tottenham Court Road, and had come to the conclu- 
sion that under no circumstances could the line be allowed along 
the narrow portion of that road, where the 93 ft. statutory width 
could not be obtained. That decision, however, did not in any way 
prejudice the tramway along the other portion of the street, providing 
that a convenient terminus could be found not beyond the south of 
Percy Street. 

Mr. Erskine PorLLock, К.С. (for the promoters), said that the 
matter would require some consideration. Counsel having conferred, 
the CHAIRMAN agreed to allow the further consideration of the Bil: 
to be postponed until Monday (May 2). 

On Monday Mr. EnSKINR PoLLOck, K. C., for the L. C. O., said that 
the Highways Committee of the Council had given consideration to 
the decision of the Committee on Friday, and had come to the 
conclusion that the best place for the terminus of the line woald be 
at Percy Street, because, at that point, there were no cross roads, 
He had two alternatives, however—first, that the line should be 
continued past Percy Street as a single line down the narrow part 
of the thoroughfare, and so complete the original scheme [the 
CHAIRMAN said that the Committee had decided against allowing 
that]; and, secondly, that the Committee should consider the 
scheme as originally proposed, but conditionally upon the Council 
taking powers in a further session to widen the narrow portion of 
the street, and so again complete the original scheme. As а precedent 
for that course, he quoted tbe case of the tramway through Hammer- 
smith Broadway. In the case of Hammersmith, however, the 
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Borough Council agreed to pay one-half of the cost, which, in this 


case, the local Council would not do. 

Mr. BaGGALLAY, K. O., objected to going back on the decision of 
the Committee. His clients (the Holborn Council) objected toa 
tramway in any part of Tottenham Court Road. Lord Robert Cecil, 
K.C., Bir Ralph Littler, K.C., and other counsel also protested 
against Mr. Pollock's suggestion. 

The Committee consulted, without clearing the room, and the 
CHAIRMAN said they were of opinion that they must adhere to 
their former decision, that no tramways could be allowed down 
the narrow portion of the thoroughfare. \ | 

Mr. Maurice PrrzwíAUBIOE, chief engineer to the L O. C., was 
then re-called and gave evidence as to the width of the roadway at 
various points. The point where the terminus would be made, if it 
were made at Percy Street, had a width of 34 ft. 7 in. Right from 
Euston Road to Percy Street, there would be no difficulty in getting 
the statutory width from kerb to rail. | 

Alderman Ровснавк, of the St. Pancras Borough Council, con- 
sidered that the tramway would relieve the congested state of the 
traffic. Не would rather have seen the tramway continued to the 
end of the road, however. | 


Mr. ALLEN Влкев, the chairman of the Highways Committee of. 


the L. O. C., said that this was the first time that his Committee had 
obtained the assent of the necessary proportion of the local autho- 
rities to the scheme. St. Pancras was at one time against the 
scheme, but now it was in favour of it, and had agreed to con- 
tribute one-eighth to the cost of the widenings at the end of the 
Hampstead Road. | 

Mr. A. L. C. FELL, the tramway manager to the L. OC. C., then 
described the working of the proposed terminus at Percy Street. 
There the double lines would unite in a single line, 60 ft. in length, 
which could acoommodate two cars At the terminus the width 
from the outside of the car to the kerb would be 12 ft. 10 in. on 
either side of the road. The average speed along the Tottenham 
Court road would be 6 miles an hour. | 

On Tuesday Mr. FELL was cross-examined by Mr. Courthope 
Munroe (for the Holborn Borough Council), Counsel suggested to 
Mr. Fell that it would be better to make the terminus on the north 
side of Percy Street, ah er of bringing it across to the south of 
that street, and he replied that he saw no objection to having the 
— on the south of the street, as there was very little cross 

c. 

Mr. Ералв HARPER, statistical officer to the L.C.O., submitted a 
number of tables showing the amount of the various kinds of traffic 
in Tottenham Court Road. One table showed that 40:2 per cent. of 
the whole traffic was omnibus traffic. This was a larger percentage 
than that of any London thoroughfare. In the Strand where the 
total amount of traffic was larger, the percentage was only 364. In 
witness's opinion there was a large passenger traffic in Tottenham 
Court Road which was not served by omnibus, but which would be 
served by the trams. 

Mr. ANDREW YounG, chief valuer to the L.C.C., spoke as to the 
effect of а tramway on surrounding property, and, cross-examined by 
Lord Robert Cecil, K.C., did not think that the tramway would 
injuriously affect the premises of Messrs. Maple and Shoolbred. 

Mr. BaddALLAx, K. O., addressed the Committee on behalf of the 
Holborn Borough Council, who petitioned against the ВШ. 

Mr. H. О. Јомиз, town clerk of Holborn, and Major Isaacs, 
F.R.I.B.A. Mayor of Holborn, gave evidence. The latter 
witness considered that Tottenham Court Road was a very unhappy 
selection of a route for a tramway.” i 


Wrst NM DING Tramways BILL. 


On Friday a Select Committee of the House of Lords, presided 
over by Lord Clifford of Chudleigh, considered the Bill promoted 
by the Wakefield and District Light Railway Co., the object of 
which is to authorise the company to construct tramways and tram- 
roads in Normanton, Whitwood, Wakefield, Oastloford, Pontefract, 
Featherstone, Knottingley, Ferry Fryston, &c. Altogether about 
20 miles of new tramways are proposed, and power is asked to raise 
£156,000 additional capital. Mr. Fitzgerald represented the pro- 
moters, and the only opponents, the Yorkshire Electric Supply Co., 
were represented by Mr. Freeman, K.C. 

Mr. FITZGERALD explained the objects of the Bill, and said that 
at present a large number of tramways were in course of conetruc- 
tion by the company in the neighbourhood of Wakefield and Leeds, 
and it was expected that some of these would be opened during 
the present year. Further, there were a number of lines part] 
constracted which had not been completed within the time spect: 
fied by the Bill authorising their construction, and hence the pre- 
sent Bill was somewhat in the nature of a Bill to revive these 
powers. In addition, a number of other tramways would be con- 
structed, and every local authority concerned was in favour of the 
scheme. The opposition of the Yorkshire Electric Supply Co. was 
to the clause which would enable the company to enter into 
working agreements with the owners of other tramways and light 
railways, and to supply electricity for the working of such lines. 

Mr. FREEMAN said, of course, he had no objection to the pro- 
moters supplying themselves with electricity, but he did object 
that, because one tramway physically joined another, three- 
fore the promoters should have power to supply the other tram- 
way. He was prepared to agree to а clause limiting the supply of 
the е Co. to any tramway which they leased or exclusively 
worked. | 

This Mr. FrrzaEBALD declined to accept. 

After consultátion, the Committee declared the preamble proved, 
and declined to amend tke section opposed by the Yorkshire 
Blectric Supply Co. 


 ILyonp U. D. OC. Bur. js x 


Tus Bill was on the 28th and 29th ult, before а Select Committee 
of the House of Lords, presided over by Lord Clifford of Chudleigh. 
The promoters were represented by Mr. Wedderburn, Mr. Hutchin- 
son and Mr. Vesey Knox; while Mr. Baggallay opposed on behalf 
of the Ilford Gas Оо. | " 

Mr. WEDDERBURN, in oppening the case, said the Bill proposed 
to carry out certain street improvements, and to make further pro- 
visión with regard to the electricity undertaking. Originally it 


. contained proposals for the construction of further tramways, but 


the ratepayers had defeated the proposals and they were now struck 
out of the Bill. The chief opposition was from the Ilford Gas Co. 
with regard to the application to borrow £10,000 for the supply of 
fittings on the hire-purchase system, and in respect of that the gas 
company wanted the well-known Bermondsey clause to be inserted, 
which was to the effect that at the end of the year’s working the 
rates charged should be во adjusted that no loss should fall on the 
ratepayers. 

Mr. W. О. HawrTAYRE, consulting engineer to the Ilford Urban 
District Council, was called, and said the proposal to wire houses 
had been allowed in many cases. 

In cross-examination, Wrrness denied that the Ilford D.C. kept 
its accounts in an unusual manner. 

Mr. Ba ddALLAx addressed the Committee for the Gas Co., and 
said that there were two principles involved in the question. 
First, as to how far unrestricted municipal trading should be 
allowed, and how far it should be allowed when such trading 
was carried on by money contributed to а certain extent by 
such bodies as а Gas Co., to which municipal trading would 
be а competitor. He maintained that in the Ilford accounts 
there were no proper amounts allowed for depreciation, and that 
if such amounts had been allowed, the electric light under- 
taking would have shown a loss instead of a profit on the accounts 
issued for the year. The und was not maintained out of 
revenue, and therefore to that extent a loss was incurred, because 
at the end of the period of repayment it wonld be necessary for the 
Council to obtain a fresh loan to put the undertaking in proper order. 

After some discussion the Committee decided to insert a clause 
similar to the Willesden and Bermondsey clauses. К 

Mr. BQUAREY pointed out that in the Willesden clause it was set 
out that at the end of the first year's working the Council should fix 
its charges for the ensuing year, so that the estimated revenue should 
cover the estimated expenditure. In the case of Ilford it was a new 
undertaking, and therefore he asked that the words, At the end of 
the first year's trading,” should not be used. | 

Mr. WEDDERBURN declined to discuss such an amendment of the 
clause. · : | 

The CHaI2MAN thereupon ordered the Willesden olause to be 
inserted in the Bill, and left it to the promoters to bring the matter 
up when the Bill was before & Committee of the House of 
Commons. | 


Loxpon Оңтюр Tramways BILL. 


Tuis Bil came before a Select Committee of the House of 
Commons, presided over by Mr. Henry Hobhouse, on Tuesday. 
„ were represented by Mr. Balfour Browne, K. O., Mr. 
Lewis Cowan, K. C., the Hon. J. D. Fitzgerald, K.C., and the Hon. 
Evan Oharteris, | 

Mr. BALFOUR Browns, in opening the case for the promoters, 
said that the Bill was for the purpose of conferring further powers 
upon the London United Tramways (1901), Ltd., forthe construction 
of additional tramways, widening and altering roads, the acquisi- 
tion of land, &c. Oertain extensions of time were also asked for. 
At first the hearing of the Bill seemed likely to be somewhat 
lengthy, there being 31 petitions against it. However, certain lines 
had been withdrawn, and most of the opponents had been met. 
The only new line for which powers were being sought, was that 
between Beber Bridge and Staines. An extension of time, for two 
years, was being sought for a line already authorised from Hanwell 
to Brentford, and an extension of time for а similar period was 
being sought for the Surrey system, which started at Molesey, and ran 
to Thames Ditton, Sarbiton, and then north to Kingston, and south 
to Hook and New Malden. Those lines were granted in 1901. 
Coming to & consideration of the opposition to the new line, Mr. 
Balfour Browne said that the promoters were in а difficult. position 
as between the Middlesex County Council and the Bedfont Parish 
Council The invariable rule of the former was that when a tram- 
way was laid upon a main road, that road should be widened to 
50 ft. at the expense of the promoters. The company was prepared 
to agree to this. The Parish Council, however, came forward and 
asked that no portion of its land should be taken for the widen- 


` ing. The Council further stated that it was in favour of a 


single line. The company was prepared to agree to that, and he 
(counsel) would leave the matter to be settled between the two 
authorities. The Middlesex Council, however, opposed on à number 
of other matters, among them being the following. The Council 
asked that wood paving should be laid in the track aud for 2 ft. on 
either side, and this would cost the company an extra £9,805. 
Then the provision of 12 in. or 18 in. granite curbs would cost 
£6,965 ; drainage for tracks, E500; wood’ paving from curb to curb 
at one spot, £415 ; new surface water drain, gulleys and manhole, 
£1,245 ; and lighting of track, £2,100. It was suggested by the 
Council that lamps should be provided on the trolley standards at 
the cross-roads. Counsel contended that the latter point was 
clearly a matter for the local authority. It was true that the South. 
Lancashire Tramway Co. had agreed to light the road on which 
some of their lines run, but it was à significant fact that those lines 
had not yet been constructed, and he had no doubt that that 
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attitude on the part of local and other authorities was killing tram- 
way enterprise. 

Mr. J. CLIFTON Вовімвох, engineer and managing director to the 
London United Tramways, Ltd., was then called, and, having 
degcribed the existing system of that company’s tramways, pro- 
ceeded. to deal with the tramway proposed by the present Bill. 
The 5 miles of tramway to Staines would cost £02,497 to construct. 
The widening of the roadway to 50 ft. would cost an additional 
£13,197, and the widening of three bridges on the route would cost 
£870. Land was estimated to cost £25,209. It would therefore be 
seen that the proportionate cost of the widening would be very 
heavy. The total cost of the whole line would be £109,605, which 
was £21,143 per mile. As to the lighting of the roadway, he 
doubted whether the company had statutory powers for that. The 
Bill asked for a period of 30 years, at the end of which the lines 
would be purchasable by the County Council as a going concern. 
In connection with the question of lighting, he might say that it 
wasthe invariable policy of the company to allow their trolley 
standards for lighting p Witness was then cross-examined 
by counsel for the various petitioners against the Bill. 

The CHAIRMAN asked a question as to which lines the extension of 


time was required for. Mr. Lewis Cowanp said that he had not yet 


examined in chief with regard to the extension of time. 


Lothians Electric Power Bill.—1t is announced that the Lothians 
Blectric Power Bill will not be proceeded with. The object of the 
Bill was to incorporate a company with a capital of £600,000 to 
supply electricity for power ges. 

ister Electric Powe } BUL- The promoters of this Bill, the object 
of which was to incorporate a company with a capital of £900,000 
to supply the counties of Down, Antrim, Londonderry, Donegal, 
Armagh, Monaghan, and Caven, and the County Boroughs of 
Belfast and Londonderry, have stated their intention of not pro- 
ceeding with it this session. 

Clyde Valley Electrical Power Bill.—This Bill came before Lord 
Morley's Committee of the House of Lords on Unopposed Bills, on 
Thursday last week, and formal proof of compliance with Btanding 
Orders having been given, the Bill was ordered to be reported for 
third reading. The Bill amends the Act of 1901, so as to allow of 
tbe transfer of the undertakings of local authorities to the 
company. 


3p————— Qa 
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Ооситү оғ Lompon Co. v. Всоттївн HoU8E-ro-Houss Co. 


Он Friday, in the Chancery Division, before Mr. Justice Farwell, 
Mr. Богт moved in this case the appointment of a Receiver for the 
undertaking of the defendant company. The plaintiffs were mort- 
gagees for £75,000, and they had practically done the financing of 
the defendant company. They held certain stock and other 
securities, and, at the end of March, being dissatisfied, they took 
a further mortgage in the form of a charge on the undertaking of 
the defendant company and an assignment of the book debts. The 


security became enforceable on demand, which had been made, and 


the company were unable to pay. 

Mr. LoxaoBz, for the defendant company, offered no opposition 
to the order asked for. | 

Mr. Богт further stated that practically what the defendants’ 
business was, was to on two electric lighting undertakings 
under provisional orders sanctioned by the Board of Trade. He 
asked for a Receiver. 

His І,оврвнр made the order asked for, directed an account to 
be taken of what was due, the Receiver to receive the profits of 
the undertaking if and when it was sold. 


"~ 


MacaBTNEY, McELROY & Co., Lrp., v. BRIGHTON CORPORATION, 


Ts action, of which brief mention was made last week, was made 
up of а claim for £14,621 for work done, апа £1,500 for extras. 
According to the Times summary of the case, the hearing of which 
occupied а number of days, the claim arose out of а contract of 
January 15th, 1901. In 1900 the Corporation had decided to lay 
down tramways 11 or 12 miles long and to put down wood pave- 
ments at the same time. In some cases both tramlines and wood 
pavements were to be laid, in others tramlines were to be laid and 
the roads re-macadamised, and in а third class of case wood pave- 
ments without tramlines were to be laid down. The borough 
surveyor who was to look after the roads, was Mr. May. The 
engineer, Mr. Holliday, was to look after the tramway works. In 
1900 the surveyor and engineer were directed to prepare estimates, 
and it was decided to ask for tenders. The plaintiffs! tender was 
accepted, а contract divided into sections A and B was entered into, 
the work was done, and the trams were now running. The dispute 
in the present action, so far as concerned the £14,621 which was 
claimed under section B, was as to the meaning of the contract that 
had been entered into. According to the plaintiffs it meant that 
they were to provide and lay the wood at 12s. 7d. per sq. yd. 
According to the defendants, this price included not only providing 
and laying the wood, but aleo the neces excavation and filling 
in with concrete. The plaintiffs claimed that if necessary the con- 
tract should be rectified in accordance with their contention. It 


was submitted by the defendants that the interpretation of the 

written and sealed contract was a matter of law, and that the 

plaintiffs could not recover except upon a contract under seal. 

Mak jury found as follows in reply to the questions submitted to 
ет :— 

1. Did the plaintiffs and the defendant corporation. both believe 
at the time when the contract was exeonted that 12r. 7d. per yard 
super was the sum to be paid for supplying and laying wood blocks 
only, and that excavating, conareting, and floating were to be paid 
for in addition, and was the contract executed by both parties in that 
belief and on that basis ?— Yes. 


2. Did both parties to the contract act throughout on the above 
basis in carrying it out until the dispute arose ?— Yes. 

3. Have the corporation paid the plaintiffs for excavating, con- 
creting, and floating under section B, and what sum has been so paid ? 
— Yes, £9,281. 

4. Was it practicable from the materials given in the form of 
tender and the specification and plans to estimate the amount of 
excavation necessary for section В ?— Мо. 

5. Did the defendants leave to Mr. May the negotiations and 
carrying out of the contract, and did he so act with the authority of 
the defendants ?— Yes. 

6. If you find for the plaintiffs on section B, for what amount ?— 
At 7s. 144. per cubic yard*of excavation. It was stated that this 
worked ont at £14,621. 

Hie Говрвнр deferred judgement pending the considerations of 
the questions of law raised by the defendants. 


\ 


Кионт v. Tag Ізгв oF WicnmT ELEOTRTIO лант AND PowER Co 


In the Chancery Division of the High Court of Justice on Friday, 
April 15th, Mr. Justice Joyce in this case directed a motion to 
sequestrate the company for committing a breach of the injunction 
his Lordship granted in January last, restraining the company from 


` committing any nuisance, to stand over until Friday, April 29th. 


The case, however, was not mentioned by counsel on that day ; and 
we are informed that а settlement has been arrived at by the parties, 
and the case will not again come before the Court. 


OBSTRUCTION CASE. 


AT West London, a driver in the service of the London General 
Omnibus Co., appeared to answer an adjourned summons, issued at 
the instance of the London United Electric Tramways Co., for 
obstructing an electric tramcar in Goldhawk Road, Shepherd's Bush. 
It was stated that the omnibus company had lately resorted to 
obstructive tactics, which the tramway company were determined 
to put down. The omnibus company’s counsel called evidence to 
show that the collision was a pure accident, for which the defendant 
was in no way to blame. The summons was dismissed, with 
five guineas costs against the tramway company. 


BUSINESS NOTES. 


Auction Sales.— The car-building works of Messrs. G. F. 
Milnes & Co., Ltd. (in liquidation), are to be offered by public 
auction as a going concern on June 18 by Messrs. Wheatley Kirk, 
Price & Co. | 

The same firm will also, at an early date, offer the oontents of 
some City Road premises for sale. Some particulars of both of these 
sales are announced among our advertisements to-day. 


The Electric Timber Seasoning and Preservation 
Co., Ltd.—Under the winding-up order made in the High Court 
in March against this company, the statutory meetings of the 
creditors and shareholders were held on Friday, April 29th, at Carey 
Street. Mr. A. B. Cully, Assistant Receiver, re that the 
winding-up order was made on the petition of the secretary, a 
creditor for salary. The statement of affairs had not been lodged, 
the delay having arisen in consequence of the account books not 
having been properly kept or written up. The failure of the company 
was attributed by the directors to the want of working capital to 
execute orders received. Very little trading had been done, the 
capital having been expended on experimental work. The un- 
secured debts amounted to about £2,670, and the assets (charged 
under the debentures) comprised the lease, plant, machinery and 
patents, the value of which had yet to be ascertained; bookdebts 
£200, and unpaid calls, £3,000. A creditor said he believed that 
some of the machinery had been sold. The chairman explained that 
some of it had been sold to meet claims under a distress for rent 
and other parts had been disposed of before the petition was 
presented. 

Resolutions were passed for the Official Receiver to act as 
liquidator, and to be assisted by the following committee of inspec- 
tion, viz., Mr. H. G. De Bussett (De Russett, Lee & Co), Mr. J. 
р (Fleming & Watson), and ‘Мт, Alfred Tansett (Ташен 
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Electrical Wares Exported. 


WEEK ENDING May бтн, 1908. WEEK ENDING May Srp, 1904. 
Adelaide... "e .. Value £218 | Adelaide .. Value "d 


Alexandria .. ee P oe 986 Alexandria .. 

„  Teleg. mat. ys 16 Ameterdam .. és - s 90 
Amsterdam. T ae . 182 Auckland. Teleph. mat. .. 948 
Bangkok ee ө» oe 40 Beira. % ae a .. 85 
Batavia es Pi y. > 20 Bombay T ee as ea 142 
Bombay as - еа M 10 Brisbane. Teleph. mat. .. 258 
Boulogne oe - ee 20 Buenos Ayres ae. саз є, 77 
Brisbane oe "m we 14 Calcutta .. - Ps .. 1.295 
Calcutta ese э 0 ee ee 891 Cape Town ee ees ee ж ee 104 
Cape Town .. ds m 2 is Teleg. mat... . 204 
Colombo .. = «e x 95 Colombo, Teleg. mat. .. à 64 

үз Teleg. mat. eo 171 Copenhagen. .. ae oe 84 
Delagoa Bay НЕ РЕ "S 83 Delagoa Bay EN vs oe 681 
Durban өө . е ee ee 193 Durban ee ee ee se 1,046 

° Teleg. mat. . 526 ü Teleg. mat. 409 

5 Teleg. wire .. 3,260 East London гә ee ee 258 
East London 9858 - T 22 T Teleg. mat. 142 
Flushing ee oe ee ee 20 Gibraltar se ae ье ё? . 68 
Hamburg. Teleg. mat... .. 250 Gothenburg es vs 175 
Larache - = as M 25 a Teleg. mat... аг 80 
ee А 14 Halifax. Teleg.cable .. .. 2,620 

adras 58 Hamburg... üs we . 420 
Mauritius 61 j Teleg. mat. .. ee 280 
Melbourne 25 Hobart vs e = es 22 
Perih z "T . T 62 Hong Kong .. ye js 43 
Port Elizabeth  .. ee ex 90 Lisbon. Teleg. apparatus 165 
Rotterdam. Teleg. wire s 52 " Teleph. mat cs 80 
Bantos ee „ 1,184 Madras. Elec. machinery <. 304 
Shanghai ie АР „ 10 Melbourne. Teleph. cable .. 1,848 
Zr Arr Teleg. mat. . . 114 Nagasaki... ae xs „ 69 
Stoekholm .. M E jus 80 Penang 25 s "M х 393 
Byaney T - a - 96 Perth. Elec.instruments  .. 21 
entein. Teleg. oable... 2 90 Rio Janeiro. 'Teleg. mat. . 149 
Vera Cruz .. “> - . . 801 Rockhampton as on - 36 
Shanghai... oe s .. 644 
Singapore ee ec . 10708 
T Teleg. mat. .. 111 
Sydney ee bs s oe 848 
у эз Teleg. mat. ee ee 289 
Vera Cruz xs "T .. 444 
Wellington .. Us e J 185 
” . Teleph. cable .. 684 
Yokohama .. à es oo 874 
Zanzibar еә es ee ee 52 

Total  .. £9,402 Total  .. 


Foreign Goods Transhipped. 


Cape Town. Elec.goods Value £117 Antwerp. Elec. mat. . Value £118 
a Aaa Teleph. mat. .. . 149 Colombo. Elec. mat. .. S. 22 
Vera Durban. Elec. goods .. . 280 


—— аты 
— 


Total .. .. #858 Total .. . #865 


Catalogues and Lists.—Mrssns. E. F. Moy, Lrp., 
have issued а circular relating to their illuminated-dial engine-room 
voltmeters. 

А new addition to Section Т, of his electric light accessories cata- 
logue has been issued by Mr. G. BRAULIK., 

A catalogue of direot current generators and motors has been 
received from the NATIONAL. ETNOrRIO Co., of Milwaukee, U.S.A. 

A pamphlet has recently been published by the BniTISH 
PRoxmTHEUS Co., Ітр., of Kingston-on-Thames, giving particulars 
of some of their electric heating apparatus, including cooking 


a. Elec. lamps ss 87 


utensils, radiators, and so on. Fig. 1 showè their No. 327 silver- 
plated food warmer, with cover, and fig. 2 shows the No. 307 
curling-tong heater. 

We have received from Messrs. G. & J. Wein, LTD,, of Cathcart, 
Glasgow, à copy of their new sectional catalogue No. 4, in which are 
shown in excellent style, with capital half-tone pictures, the latest 
and most improved designs of feed and service pumps and 
accessories for power plants. The list (68 pp.) is of art paper 
throughout, and it is chiefly concerned with the Weir New Series III. 
type of feed pump, which is the firm's latest design for land installa- 
tions. The list is sure to be of service to engineers who are respon- 
sible for the design or working of electric power stations. 

From Messrs. GRIFFITH & Вплоттт, of 8, John Street, Adelphi, 
W. C., we have received a price list of their type W. R. polyphase 
induction motors. These motors have the slip rings inside the 
bearing, thus affording complete protection to all revolving parts, 
and the use of carbon brushes reduces the wear of the rings to & 
minimum. 


м 
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Messrs. Tuomas Monnm, Lro., of Hockley Hill, Birmingham, 
have issued a new catalogue of their magneto-electric machines, 
medical batteries, coils and bells, and various electrico lighting 
accessories. 

Two new catalogues have just been brought out by Мивввв, 
Farr, BTADRLMANN & Co., Lro. No. 195, shows а very large variety 
of electric lighting accessories and stores, including lamps, switches, 
wires, the “Climax” interior conduit system, wireman's tools, 
measuring instruments, and so on. No. 1824 is the 1904 edition of 
the firm's telephone catalogue, and it contains numerous lines of 
telephonic apparatus for private installations, such as for ordinary 
domestic, office and factory use, and for public exchange systems. 
Wires, flexible cords, material, porcelain insulators, and many 
other things are included, and the section is completed with a 
number of diagrams of the most commonly. called for installations. 
Both of these catalogues are well arranged and fully illustrated. 

THe Ввовн ELECTRICAL ENGINEERING Оо. has issued No. 6 of 
its series of excellent "Brush Bulletins”; it is devoted to the 
Brush-Gutmann alternating current meters, which were described 
in the EL nOTRICATL. RuVmw, for April 22nd. The company has 
also considered the convenience of its clients by providing a special 
binding cover into which Brush lists may be inserted as issued. 

Tum Barrsg WxstiIxGHOUSE Co. has issued Circular B. No. 
1,074, in which а full description, with many illustrations, is given 
of their O.D. transformers. : 

Mzssns. Scorr Bros., of West Mount Ironworks, Halifax, have 
sent us illustrated lists of their improved wire-winding machines, 
and machine tools, &c., in stock or in progress. 

THE Noars Ввітівн Воввев Co., Lap., of Castle Mills, Edin- 
burgh, announoe that, owing to the continued increase in price of 
crude rubber and cotton, sinoe the issue of their belting, hose, 
and mechanical price lists in August and October, 1903, they 
have now advanced all prices and issued a revised price list. 

An illustrated catalogue of hoisting machinery has been issued by 
Mxsans. Wu. WADSWORTH & Sons, of School Hill, Bolton. 


Book Notices,—' Practical Enlarging” (Photography 
Bookshelf). By J. A. Hodges. Sixth edition. London: Iliffe and 
Sons, Ltd. 1s, | 

"The History of the Society of Engineers: A Jubilee Retro- 
spect.” By P. F. Nursey. London: The Society. | 

„Elektrische Spektra Praktische Analytische Studien über 
Magnetismus.“ By J. Zacharias. Leipzig: Theod. Thomas. M. 6. 

Starters and Regulators for Electric Motors and Generators." 
By Rudolf Krause. Translated by C. Kinsbrunner and N. West. 
London: Harper & Bros. 4s. 6d. net. 

The work on The Indian Electricity Act, 1903 " (J. W. Meares), 
which was reviewed in our issue of March 26th (p. 503), can be 
obtained from Messrs. Tbacker & Co., 2, Oreed Lane, Ludgate Hill, 
London, E.C. 

“ Science Abstracts,” April 25th. Sections A, Physics; B, Elec- 
trical Engineering. London: E. and F. N. Spon, Ltd. 1s. 6d. 
each net. 

“Dynamo Attendants and their Dynamos.”  Entirely re-written 
(with the permission of Mr. A. H. Gibbings). By Frank Broadbent. 
London: 8. Rentell & Oo., Ltd. 1s. 6d. 

"Directory and Guide to the Manchester Royal Exchange for 
1904." Ninth edition. Manchester: John Heywood, 7s. 6d. net. 


Trade Announcements.—Mr. Angus Murray has, 
together with his sons, commenced business as Angus Murray and 
Bons. consulting engineers and valuators, at Craigton Engineering 
Works, Glasgow. The new works are electrically driven, and 
equipped with modern tools and appliances for producing the firm's 
patent specialities, many of which nave hitherto been made by the 
Anderston Foundry Co., Ltd. 

Messrs. David Sowden & Sons, of Shipley, who are manufacturers 
of boxes and feeder pillars of all kinds for electrical work, have 
appointed the Imperial Construction Co., of Parliament Mansions, 
Victoria Street, S. W., as their sole agents for the south of England. 
The Imperial Co. have also been appointed sole agents for London 
and district for the Burnand Transformer Co., Ltd. We have 
received a catalogue of Mesers. Sowden’s specialities, showing 
detailed drawings of their various boxes, manholes and covers, 
and section pillars, also a well got-up list of the Burnand trans- 
formers. 

The National Fan and Motor Co. has been formed for the purpose 
of producing electric motor fans, and fans for ventilation purposes. 
Premises have been leased at East Bog, Bo'ness. 

On and after May 12th the address of the Underfeed Stoker Co., 
Ltd., will be Coventry House, South Place, London, E.O., where 
more commodious offices have been secured. 


German Electrical Imports and Exports, — A 
marked increase has taken place, so far this year, in the imports of 
electrical machinery into this country, the returns for the two 
months ending with February last showing a total of 202 tons, as 
compared with only 109 tons in the corresponding period of last 
year. There has been an increase in the exports of German 
electrical machinery—from 2,172 tons in the first two months of 
19u8, to 2,392 tons in the two months ending with February last. 


Great Western Railway.—The Lister Electric Manu- 
facturing Co. bas just received a repeat order for another batch of 
special variable speed motors for use in connection with machine 
tool driving at the Swindon Works. 


Horsfall Refuse Destructor.—We have received from 
the Horsfall Destructor Oo., Ltd., Leeds, a copy of a report on their 
lant installed at West Hartlepool. The matter is in pamphlet 
orm, well illustrated, and from the pen of Mr. J. W. Brown, 
M. I. C. E., late borough engineer, West Hartlepool. 
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Bankruptcy Proceedings,— The creditors of Charles 
Aubery Smith, electrioisn, 23, King Street, Regent Street, W., met 
on Thursday at the London Bankruptcy Court, before Mr. Egerton 
B. Grey, Official Receiver. It appeared that the business was carried 
onifor many years by the debtor's father, and on the latter’s death 
in June, 1901, it passed to the widow. In the following September 
the debtor took it over, and agreed to pay his mother the amount of 
the outstanding book debts (about £900), as and when he could, 
using the money in the meantime as capital. He has repaid about 
£400, and owes his mother about £500. No accounts have been filed, 
but the debtor estimates his other debts at £492, and values his 
assets at about £610. A private meeting of the creditors was held 
on April 12th, when an offer to pay 208. in the E was accepted by all 
present, except the Edison & Swan United Electric Light Co., Ltd., 
judgement creditors. The debtor, however, was unable to carry the 
arrangement through in time to stop the Sheriff from levying an 
execution, and upon that being done he filed his petition at the Court 
on April 14th. The failure is attributed to want of capital, bad 
debts, and depression in trade. The Chairman reported that the 
assets consisted of book debts expected to produce £450, and a sum 
of £120, or thereabouts, the proceeds of the sale of the stock, plant 
and machinery. A resolution was passed for Mr. R. J. Ward, 
chartered accountant, Clement's Inn, W. O., to act as trustee and wind 
up the estate in bankruptcy, assisted by the following committee of 
inspection, vis.:—Mr. Ernest H. Crowther (Edieon & Swan United 
Electric Light Co.), Mr. W. C. Thall (Bolding & Sons, Ltd.), and Mr. 
Albert Hall (Baxter & Counter). The public examination'of the 
debtor is fixed for May 31st. 


Dissolutions and Liquidations.— Under the winding- 
up order made against the McGuire Manufacturing Co., Ltd., last 
March, Mr. G. 8. Barnes, Senior Official Receiver, has now issued 
his report to the creditors and shareholders. The statement of 
affairs shows total liabilities £13,265 4s. 9d., of which £6,871 13s. 6d. 
is expected to rank against assets valued at £5,464 Os. 6d. after 
allowing £76 Os. 9d. for preferential claims for wages, &c. The 
account with the contributories discloses a total deficiency of 

£25,267 38. It appears from the Official Receiver's report that the 
winding-up order was made on March 1st, 1904, upon the petition 
presented on Februery 17th, 1904, by the Eleetric Equipment and 
Securities, Ltd., hereinafter referred to as The Electric Co." 
creditors. The Official Receiver was on February 19th appointed 
provisional liquidator, pending the hearing of the petition, and on 
the same day the Court appointed William Chaplin as special 
manager. Frank Cbarles Buxton, the former managing director, has 
since March 1st been employed as manager at the company's works. 
The company was registered on February 19th, 1901, uader the 
name of the European McGuire Manufacturing Co., Ltd. (that 
name being changed to the McGuire Manufacturing Co. on 
September 23rd, 1902), with a nominal capital of £20,000 in £1 
shares, which was increased to £40,000 on September 15th, 1902, by 


the addition of £20,000 in £1 shares, The company was formed to 


work patents for electric motor trucks, and, with that object, to 
enter into an agreement with Frank Charles Buxton. This agree- 
ment, which was dated May 7th, 1901, provided for the purchate 
by the company of (1) the rights of W. A. McGuire for, Europe and 
the British Colonies (excepting New Zealand and Australia and 
North and South America) in certain patents belonging to McGuire 
and any other patents which he might thereafter take out by way 
of improvements, with the right to use the name McGuire,” and 
to act as agents for the MoGuire Manufacturing Co., of Chicago : (2) 
all (if any) rights and privileges agreed to be sold to Buxton by 
McGuire ; and (3) the benefit of all profits arising from contracts 
which Buxton had entered into as agent for the McGuire Manu- 
facturing Co. The consideration was £11,000, to be satisfied by the 
allotment of £11,000 fully paid up shares, of which 5,000 were to be 
allotted to McGuire and 6,000 to Buxton.. By the same agreement 
Buxton was to be the managing director of the company for three 
years from January let, 1901, at an annual salary of £500. The 
agreement, which was not filed until March, 1903, provided that its 
validity should not be impeached on the ground that McGuire and 
Buxton, or either of them, stood in & fiduciary relation to the com- 
pany, or that the directors did not constitute an independent board. 
The qualification for directorship was the holding of 100 sbares. 
On May 7th, 190), the company allotted 1,017 shares for cash, and 
11,000 were issued as fully paid up in accordance with the purchase 
agreement. Further allotments of 11,845 shares were made, bring- 
ing the total number issued for cash up to 12,862. A prospectus 
dated May 22nd, 1901, offering for subscription 5,000 shares was 
printed. This was not filed at Somerset House, but Buxton states 
that not more than 30 copies were issued, and only to those 
who had joined with himself in the formation of the company. 
In May, 1903, proceedings were commenced by Harold Jowers, a 
subscriber for 15,000 shares, against the company, Buxton and 
another, for the rescission of his contract and the return of £5,000 
paid, on the ground of misrepresentation. The action was eventually 
compromised on the terms that Jowers was to receive a promissory 
note from the company for £1,500 payable 12 months after date, and 
to retain the 5,000 shares, each side paying their own costs. The com- 
pany acquired in July, 1901, a lease for 999 years from 1861 of Elton 
Fold Works, Bury, including 15 cottages, from the Lancashire and 
Yorkshire Bank, Bury, for £6,000, of which £4,000 remains on 
mortgage at 5 per cent. The property is subject to an annual 
ground rent of £170. The company has agreed to eell a small 
portion of the land to the Elton Cop Dyeing Co., Ltd., for £375. 
The company commerced manufacturing in September, 1901, a 
number of orders for trucks being obtained from the British 
Westinghouse Co. and the British Thomson- Houston Co., in- 
cluding trocks for the Great Northern and City Railway, London 
County Council tramways, Bury Corporation tramways, and 
the Darlington tramways. The only balance-sheet, which waa 


- 


made up to December 31st, 1902, shows a loss of £2,721 8s. 
On September 3rd, 1903, the Electric Co. advanced £1,500 for 60 
days at 6 per cent. on the security of a charge on the whole of the 
works (subject to the £4,000 mortgage) and all book debts present 
and future. The Electric Co. recovered judgement in respect of it, 
and their other advances amounting in all to £2,000 168. 10d, and 
as additional security they obtained a garnishee order nisi against 
the Westinghouse Co. and the British Thomson-Houston Co. on 
the amounts which those companies owed, respectively, viz.:— 
£1,491 бв. 7d., and £1,347 28. 5d. On February 8th, 1904, execution 
was levied by the Electric Co., at the company's works at Bury. 
On the appointment of the Official. Receiver as provisional 
liquidator, an arrangement was come to under which the Electric 
Co. instructed the Sheriff to withdraw, and the Westinghouse Co., 
with the consent of the Electric Co., paid to the Official Receiver 
£1,000 on account of their contract. The special manager under 
the direction of the Official Raceiver has been carrying on 
the business with a view to the completion of the pending 
contracts and the sale of the assets as a going concern. 
The deficiency of £25,267 3s. is explained in detail in the statement 
of affairs. Asa result of the meetings of creditors and contributories 
held on March 22nd, 1904, the Court has appointed Mr. Francis 
William Pixley, of 58, Coleman Street, London, the President of the 
Institute of Chartered Accountants, to be the liquidator with a 
committee of inspection, consisting of A. P. Driver, William Towler, 
William Chaplin, H. G. Baker, and J. W. Hartley. 

Creditors of the British Fuel Economiser and Smoke Preventer, 
Ltd., must send particulars of their debts, &c., to Mr. R. G. Orr, 
12, Great Dover Street, S. E., the liquidator, by June 18th. 

The first meetings of creditors and contributories of the Auto- 
matic Telephone Co. (1903), Ltd., are to be held at the Bankruptcy 
Buildings, Carey Street, on May 17th. 


Imports of Foreign Electrical Goods and 
Apparatus.—The imports of foreign electrical goods and apparatus 
into this country during March reached a value of £68,630, which 
compares with only £64,756 in the preceding month, and £67,999 
in March, 1902. So far this year there has been a large increase in 
these imports, the returns for the three months ending with March 
showing a total of £208,060, or £37,026 more than in the correspond- 
ing quarter of 1902, 


Swiss Tariffs on Electric Locomotives.—The Swiss 
Customs authorities have lately given a decision to the effect that 
electric locomotives imported into the Republic are to be classified 
under.No. 251 of the tariff, the duty being 4*. 02d. per cwt. 


France.—La Société Electro-Metallurgique Francaise is 
increasing its plant at Froges, Savoy, and has just placed an 
important contract for turbines with Messrs. Neyret, Bremier & Co., 
of Grenoble. ! 


Electricity in Printing.—At the Printing Trades 
Exhibition, which was opened last Saturday at the Agricultural 
Hall, Islington, the Union Electric Co., Ltd., has an extensive 
exhibit of its dynamos, motors, and arc lamps and mearuring instru- 
ments at Stand No. 148. The Union Co. is also driving, by means 
of its motors, printing machinery exhibited by the following firms: 
—Messre. John Esson & Son, Fetter Lane, at Stand No. 15 and 16; 
the Diamond Tag Co., at Stand No. 72; Mesers. E. Dent & Sons; 
and at a very large stand of Messrs. John Haddon & Sons, the 
Union Co. is driving a dynamo through a special speed variation 
gear, direct coupled to the gas engine. The firm’s exhibit includes 
а large number of inverted and indirect arc lamps, specially suited 
for the printing trades. 


Sheffield Tramways.—Messrs. S. Dixon & Son, Ltd., 
of Leeds, have received from the Sheffüeld Corporation tramways 
department an order for their patent point controller." 


Metropolitan Asylums Board.—This authority on 
Baturday resolved to remodel the fire alarm aud telephone system 
at Darenth Asylum at an estimated cost of £375. 


Plant for Sale.—The Mexborough U.D.C. is inviting 
offers for two Alley -MacLellan engines and Mavor dynamos (50-kw.) 
Bee our advertisement pages for details. 


LIGHTING AND POWER NOTES. 


Abergavenny. — The Governors of Monmouthshire 
Asylum have decided to install ап electric lighting system for their 
asylum at Abergavenny, and propose laying down generating plant 


and fittings at an early date. The institution accommodates about 


1,000 patients besides the staff. 


Ashford (Kent).—A new prov. order, repealing the one 
obtained by the U.D.C. in 1899, has been granted by the B. of T. 
to the Ashford and District Electric Supply Co., Ltd. Under the 
order, the U.D.O. may purchase the andertaking at a fair market 


. value as a going concern at the end of 21, 28 or 35 years. 


Austria.—4An electricity works for lighting and power 
purposes is to be established at Kischitz, near Pilsen. 


Australia.—A Sydney paper states that the joint elec- 
trical conference, consisting of representatives of the Telegraph 
Department and of private companies and municipalities interested 
in the supply of electricity, has drafted a set of regulations under 
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the Post and Telegraph Act. A satisfactory compromise on all but 
& few minor points has been „and the working conditions 
now laid down are considered to be fair, without being, like the 
original departmental regulations, irksome and impracticable. 


Barnstaple.—The T.C. has affixed its seal to an 
indenture of mortgage borrowing from the Huddersfield Corpora- 
tion а sum of £5,400 at 32 per cent. for the purposes of extending 
the electric light to different parta of the borough. 


Birkenhead.—The Electricity Committee of the T.C. pur- 
poses expending another £20,000 on the electricity undertaking. An 
application has been made to the Council to sanction the expendi- 
ture of the additional capital. 


Buenos Ayres.—The report for 1903 of the German 
Transmarine Electricity Co., which acquired the undertaking of 
the River Plate Electricity Co. in April, 1903, and the electrical 
works of the Primitiva Gas and Electric Lighting Co. in June, 1903, 
states that asa result of these transactions the company is now the 
only one which supplies electricity in Buenos Ayres. It is believed 
that by simplifying the organisation, the company will derive 
material advantages, and these have already found expression in the 
working results for the past year. The net profits amount to 
£61,082, as compared with £27,273 in 1902, and it is proposed to 
рау a dividend at the rate of 6 per cent., as against 3 per cent. in 
1902. The undertaking of the River Plate Electricity Co. was pur- 
chased by the payment of £2,500 in cash and by the issue of 
£150,000 5 per cent. bonds redeemable up to 1943. In the case of 
the electrical works of the Primitiva Gas and Electric Lighting Co., 
the German company has undertaken to pay а rental of £30,000 
per annum for 41 years, at the expiration of which the works will 
become the sole property of the German company without further 
payment. 


Bary.—A L.G.B. inquiry was held on the 28th ult. 
into the application of the T.C. for sanction to borrow £45,000 for 
E. L. purposes. There was no opposition. | 


Carnarvon.— The Harbour Trust has passed a resolution 
giving its hearty support to the principles of the Bill promoted by 
the North Wales Power and Tractien Co., and authorising the 
chairman to give evidence in ita favour if necessary. 


Chippenham.—The B. of T. has granted a prov. order 
to the U.D.C. for electric lighting purposes. 


Dover.—It is stated that the first year's working of the 
E.L. undertaking as a municipal concern is expected to realise a 
profit of about £1,300. 


Eastbourne.— The report of the E.L. undertaking 
for the year ending March 3186 last, shows a revenue of 
£21,421, and an expenditure of £8,413. After deducting charges 
for interest and sinking fund, there is a net profit of £3,857. 
£750 of this amount has been placed to the relief of the general 
district rate. The depreciation fund now amounts to £3,000. The 
number of units sold during the year was: for private lighting, 
732,322, an inorease of 16:6 per cent. on the previous year; for public 
lighting, 163,871, an increase of 305 percent. The E.L. Committeo 
has recommended the Council to reduce the charges for supply as 
follows:—public arcs, from £25 to £22 perannum ; private lighting, 
а reduction on the flat rate of 4d. per unit; on the maximum demand 
from 744. and 4d. to 74d. and 3d. The number of consumers is 888, 
and the number of lamps connected 62,998. 


East Ham.—The engineer and manager, Mr. W. C. 
Ullmann, has just issued a report regarding the working of the 
undertaking for the year ending March 31st, 1904: In connection 
with the electricity supply, a considerable increase in the units 
generated and sold has been made. The actual percentage of increase 
over that of last year's output is:— Units generated, 40:8 per cent.; 
units sold to private consumers, 59°7 per cent. ; public lighting, 22:9 
per cent.; and to the tramways, 40:3 per cent. The increase in the 
private supply is partly acoounted for by the large demand for arc 
lights by tradesmen, and partly owing to the reduction in price, 
viz., from 7d. and 2d. maximum demand, or 54. flat rate, to 6d. and 
2d., or 44d., which came into operation on January 1st of the present 
year, and also the increased area of supply. In order to cope with 
the coming winter's load, and to meet the increased demand, a new 
750 xw. set has been ordered. The distribution cables have been 
extended 6} miles, bringing the total length now laid up to 25 miles. 
The total number of units generated is 1,988,553; sold, private 
lighting, 457,210; public lighting, 396,257; tramways, 920,696. 
No. of 8-c P. lamps (equivalent) connected, 33,847. The capacity 
of the plant installed 18 1,275 Kw., and the actual maximum load 
recorded was 880 Kw. 


Frome.—The demand for energy has во far exceeded 
expectations that the U.D.C. bas found it necessary to double the 
capacity of the steam turbines at а cost of £550. 


.Germany.—The municipal authorities of Falkenstein are 
about to erect an electric lighting works in the town. 


Harrogate.—As a measure of protection to its customers, 
and with a view to the more economical use of electrical energy, the 
Corporation has arranged to test incandescent lam ps at the following 
nominal rates: (a) For testing and certifying lamps up to 32 c. p. at a 
standard pressure, 2d. per dozen. (b) For testing as above, and also 
measuring and certifying the actual candle-power given by each 
lamp, 6d. per dozen. 


II ford.—A  L.G.B. inquiry is to be held into the 
application of the U.D.C.tfor sanction to borrow £43,400 for E. L. 


purposes. The B. of T. has informed the Council that it (the 
Council)is not empowered to purchase motors for letting out on 
hire, and that no loan will be sanctioned for such a purpose. 


Las Palmas.—A scheme is on foot to improve the 
electric lighting ofthe town, and it is anticipated that an extensive 
plant will be laid down shortly. 


Lisburn (Co. Antrim).—A private company has been 
formed to carry out & scheme for the electric lighting of the town, 
and negotiations with a well-known electric supply company 
have been opened. 


London.—BrrHwNAL GREEN.— The Special Committee 
appointed by the B.C. to arrange matters in connection with the 
electric light undertaking reported on 3rd inst. having considered 
the agreement with Mr. Hammond. The Council is pledged to 
engage Mr. Hammond in p g а scheme for a generating 
station and dust destructor, and a report was pre in 1900 by 
him, principally designed on the supposition that land would be 
acquired at Derby Place and Green Street, but the acquisition of a 
larger site at Marian Square is now being considered. Mr. 
Hammond attended the meeting, and made proposals which were 
held to be reasonable. He also assented to the sum of £63 already 
paid him in respect of his preliminary report being ed as 
part payment of fees to accrue under the agreement. As the result 
of the conference with Mr. Hammond, the Committee has resolved 
* that the town clerk be instructed to prepare a further agreement, 
provided that, so soon as the demand for energy supplied for public 
lighting and to private consumers reaches 900 xw. on any day of 
24 hours, the Council may determine the existing arrangement, and 
thus enable the Council to make such provision as it may then 
think desirable with regard to the engagement of a consulting 
engineer.” 

Ciry.—The City Corporation has granted permission to the City 
of London Electric Lighting Со. to lay mains in certain streets, 
provided the company carry on the work both day and night. 

ForHaAM.—The extensions scheme which is being prepared by 
Mr. Fuller, the borough electrical engineer, to cope with the 
anticipated demand of the next few years, will probably cost 


_ £100,000. 


Вт. Pancras.—In regard to the loan of £28,500 asked for by the 
B.C. for arc extensions, the L. C. C. has proposed to limit 
its sanction to £19,000 at £3 15s. per cent., provided the В.О. pro- 
vides out of & sinking fund or from maintenance account for all 
renewals and replacements. These terms have been agreed to. 

HAMMBBSMITH.—The Finance Committee of the B.C. reported on 
Tuesday having passed an estimate of £40,000 for extensions of the 
generating plant. | 

WESTMINSTER.—The Works Committee of the City Council 
reported on Tuesday that it had instructed the town clerk to get 
counsel's opinion as to whether, should any statutory com 
having the use of the streete and the subsoil of the streets without 
payment promote a Bill for further powers, it is possible to obtain the 
insertion of a clause to the effect that, if any alteration of the com- 
pany's pipes, mains or boxes is necessary in consequence of works 
executed by the Council, the cost of such alteration shall be borne 
by the company. The Committee calls attention to the necessity of 
obtaining powers from Parliament in regard to the matter. 

IsLiNGTON.—The Lighting Committee has decided for the 
efficient illumination of Aberdeen Park, to ereot eight flame arc 
lamps, the estimated cost ів: — Eight flame lamps, £108; providing 
and fixing lamp columns, £172; main extensions, £330. In a 
further report the Lighting Committee recomnrends that a contract 
be entered into for the supply of 10,000 tons, with the option of 
taking up to 50,000 tons (four years' supply) of Welsh steam ooal 
to be delivered as required. 


Loughborough.—On the 28th ult., à L.G.B. inquiry 
was conducted into an application by the T.C. to borrow £5,000 for 
E. L. purposes. The town clerk explained that there had been 
started in the town the large electrical works of Mosers. 
Morris & Bastert, who had intimated that unless the T.C. was ready 
to supply them with electricity, they would start an installation 
for themselves, both for power and lighting purposes. The Corpo- 
ration had entered into & contract to supply the firm for a fixed 
period of years The present scheme of Mr. C. H. Gadsby (the 
consulting engineer) provides for a capacity of 500 xw., with 
room for increasing the capacity to 600 xw. The estimated cost 
of this scheme was £28,480, or £3,480 more than the Corporation 
was entitled to borrow at the present time. It was, therefore, 
asking for sanction to borrow £30,000 in all, instead of £25,000 
asentitled. A circular had been issued to firms with reference to 
their taking a supply, and 42 firms, some of whom would be large 
consumers, bad replied favourably. 


Manehester.—The Electricity Committee of the City 
Council has resolved to accept the tender of the General Electric 
Co., Ltd.,for thesupply of seven motor-generators for two sub-stations 
in Oldham Road and Stuart Street, and the tender of Mesers. C. A. 
Parsons & Co. for tbe erection of two 750-Kw. generating sets for 
the equipment of the Bloom Street works, with the object of 
suppressing all vibration. These orders, together with the accepted 
tender of Messrs. Jobn Spencer & Co. for steam piping, represent 
approximately a sum of £20,000. The contracts will be subject to 
the approval of the City Council,and also to the sanction of the 
L. d. B., who will hold an inquiry next week as to an application 
for power to borrow £135,000 for electricity purposes, including the 
matters thus specified. 


Nottingham.—The City Council has applied to the 
L. G. B. for eanction to borrow £100,000 for extension purposes, and 
an inquiry respecting the application was held on 29th ult. 
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Mexico.—The San Luis Potosi Municipality has resolved 
to light the town by electricity. The scheme comprises 150 public 
arcs, and it is stated that the streets will be lighted by the end of 
this year. The installation is open to contract, which will be con- 
claded for 15 years. ] ; 


Newark.—The town clerk, having written asking the 


Notts and Derbyshire Electric Power Co. whether anything waa. 


being dpne to supply the town with electricity, has received а reply 
stating that the company hope shortly to proceed with the elec- 
tricity undertaking for the town. 


Oulton Broad.—The U.D.C. intends applying for a 


prov. order for E.L. 


Partick.—In our note under Glasgow last week we 
stated that the electric light was switched on in the Jordan Hill 
district on 20th ult. This, we are informed, is part of a scheme for 
lighting the whole of the Burgh of Partick, and comprises about 
900 arcs. 


Portsmouth.—Mr. Manville, who has been engaged by 
the Corporation E.L. Committee to examine the plant at the works 
in Gunwharf Road, has issued his report; he states that the supply 
of condensing water is inadequate, and remarks on the absence of а 
duplicate steam supply to the two newer turbine gets. Не advises 
alterations in the existing pipe work, and recommends that the two 
new turbines be provided with an alternative and entirely separate 
5 supply. The approximate cost of the work is estimated at 

5 


According to a local paper, the year just closed is anticipated to 
have been а very satisfactory one for the electricity department, 
and a net profit exceeding £4,000 is expected. 


Ramsgate.—The Board of Trade has issued a prov. 
order to the Ramsgate and District Electric Supply Co., authorising 


the supply of electrical energy for public and private purposes 
within the borough. d 


Runcorn.—The U.D.C. has decided to accept an offer 


made by the Mersey Electric Supply Co. to take over the E. L. 
order obtained by the Council in 1899. The company undertakes to 
repay the costs of obtaining the order and to supply electricity 


within two years from the date of acquisition. Tbe maximum price 


for energy for lighting is to be 6d. per unit and for power 2d. per 
unit. At the end of 14 years the Council is to have the option of 
purchasing the undertaking on payment of the capital expended 
plus 20 per cent., the terms decreasing according to the length of 
time the order ia held by the company. 


St. Austell,— The U.D.C. has received from the 
National Provincial Electricity Corporation a letter stating that it 
is prepared to guarantee an adequate supply of electricity for the 
area within six months. The Council has decided to withdraw its 
opposition if this guarantee is given. 


Southport.— The electricity profits during the past year 


amounted to £3,616, of which it is proposed to set aside £2,250 in 
aid of the rates. 


Stafford.— The L. G. B. has sanctioned the borrowing by 
the T.C. of £6,000 for E.L. purposes. 


Stourbridge.—The U.D.C. has authorised the Electric 
Powers Committee to negotiate with the Midland Electric Power 


Distribution Corporation, or with any other firm, as to the terms on - 


which electricity could be obtained in bulk. This is the outcome of 
the recent L.G.B. inquiry, when the inspector advised the Council 
to consider this phase of the question before obtaining powers to 
supply the district. 


West Bromwich.—The annual report and statement of 


accounts in connection with the Corporation Electrical Department 
shows that for the year ending March 31st the total income was 


£9,318. The total expenditure—including interest, sinking fund, 


and bank charges amounting to £2,895—was £7,773. There is a net 
profit on the year's working of £1,546. 


Weybridge.—The U.D.C. has resolved to take the 
necessary steps to obtain an injunction restraining the Urban 
Electric Supply Co. from supplying energy to Walton from the 
works in the Weybridge district, and from breaking up the roads in 
Weybridge to relay cables for that purpose. It was explained that 
the Order granted to the company only gave them power to supply 
energy in the parish of Weybridge. 


Whitstable.—The U.D.C. is considering the advisability 
of introducing electric light into the town. | 


Worksop.—The working of the E.L. undertaking for the 
past year ahows an income of £2,171, compared with £840 in the 
preceding twelve months. The total revenue expenditure was 
£1,428, and for the repayment of loaus the same amount, a total 
expenditure of £2,856, the deficit being £685, as compared with 
£1,050. . 


York.—The E.L. Committee states that the groes income 
for the year ending March 31st last was £9,114, and the working 
expenditure £4,964, leaving a net revenue of £4.150. The amount 
chargeable for interest and sinking fund is £3,799, which leaves a 
net surplus of £351 to carry to reserve fund account. On March 31st, 
1903, the debit balance of the reserve fund account was £351, and 
after bringing to credit the amount of net surplus for the past year, 
the debit balance st March 31st, 1904, is reduced to £1. . 
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TRAMWAY AND RAILWAY NOTES. 


Aston.—The Tramways Committee report that the City 
of Birmingham Tramways Co., Ltd., have agreed to Mr. Green, the 


consulting engineer, acting as arbitrator in the matter of the pur- 


chase of the tramways by the Corporation. They also report that 
satisfactory progress is being made by the contractors in the electri- 
fication of the system. 


Birmingham.—lIt is reported in the local press that the 
Corporation is negotiating with the Birmingham and Midland 
Tramways Co., Ltd. (the B. H. T. Co.), with the view of baving the 
Bmall Heath route electrified. The company is now running 
electric cars from the City boundary at Small Heath to Yardley, 
and it is thought it would be advantageous to passengers to save 
changing carsif the whole route were electrified. The company’s lease 
expires in 1906, but it is thought the sub-committee may be able to 
come to terms amicably with the 5 

The cable route to Handsworth was broken down from about 
4 p. m. on the 26th to 9am. on the 27th ult., causing great incon- 
venienoe. To get to West Bromwich on this route, a distance of 
four miles, one has to change from cable to steam oar and then to 
electric at the West Bromwich end. 


Cheshire.—The Mid-Cheshire tramways scheme, for 
powers were being sought, has been aban- 
doned. The Bill introduced was similar to one which Parliament 
refused to sanction last session, providing for the construction of 
tramways between Stockport and Macclesfield, with running powers 
over the Stockport lines. 


Dudley.—The B.E.T, Co. has asked the permission of 
the Corporation to lay cables from Springsmire to Tipton Road ; 
and the company having agreed to run the cables along King Street, 
the Tramways Committee have recommended the Council to grant 
the required permission, which will lead to further tramway deve- 
lopments in the borough. : 


East Ham.—Mr. W. C. Ullman, in his report for the 
е: ended March 31st, 1904, states that the East Наш tramways 

ve again broken the record, having carried considerably more 
passengers per car-mile than any other municipal tramway, while 
the receipts per passenger, owing to the cheap fares and short 
routes, ате still the lowest on record, the halfpenny fares repre- 
senting 78:5 per cent. of the total passengers carried." In spite of 
the year being the! wettest ever recorded, the traffic returns showed 
а good improvement. The receipts amounted to £34,312, as against 
£25,341 in the previous year, or an increase of £8,971, equal to 
35:3 per cent. The receipts per car-mile have increased from 
9:35d. to 10:20d., or nearly 1d. per car-mile, and the receipts per 
passenger have increased from 61d. to ‘63d. There was an increase 
of 241 per cent. in the car-miles run. The passengers carried 
increased by 2,978,932, or 29:8 per cent., while the passengers 
carried per car-mile show an increase of 4'8 per cent. The total 
number of cars in M a are 35, as against 30 last year. Only 
one alteration has been made in the permanent way during the 
year, viz., duplicating the lines at High Street North and Station 
Road. As was the case during the previous year, that part of the 
track paved with tar macadam and 9-in. granite mania has required 
a considerable amount of attention, being continually under repair, 
and there “is no doubt that when the total actual cost of 
and maintenance for the year is ascertained it will be found to be 
indeed." This is “to continue until the 
class of paving is removed and replaced by a more 
ving, having at least a 20-in. margin outeide the rails, 
or what will be infinitely better, the streets paved from kerb to 
kerb.” А regular weekly inspection of the overhead work has 
materially reduced the possibility of serious breakdowns, very little 
trouble having been experienced except during the coldest part of 
the winter. The length of route is 6 miles 6 furlongs, and the total 
length of sirgle track 10°77 miles. The units used per car-mile were 
1'14, as against 1:009 in the preceding year. The cost of power per 
car-mile was 2:28d., as 2:27d. The population was carried 
124 times over, against only 96 times in the previous year. 


Exeter.— The City Council, which is committed to the 
construction of about four miles of overhead trolley tramways 
passing through the principal streete, оп Wednesday last week, 
received draft specifications and quantities for contracts for the con- 
struction and equipment of the routes. The contracts for which 
tenders are to be immediately invited, are four :—(1) Permanent way 
and paving, including copper bonding ; (2) electrical equipment ; (3) 
feeders; and (4) double-deck care. The Council is inquiring into the 
desirability of providing apparatus for disconnecting the current at 
every 100 yds. instead of the ugual half-mile. 


Egypt.—Exception is being taken (reports & Cairo con- 
temporary) to the removal of the Bulkeley station of the Ramleh 
Electric Railway to а point near the Carlton Hotel, on the ground 
that the old site, being the diverging point of several roads, was 
more convenient to the inhabitants of the suburb. 


Folkestone.—The Т.О. on April 27th decided to apply 
to the B. of T. for an extension of time for the commencement of 
the electric tramways. А deputation was also formed to wait upon 
Lord Radnor with a view to getting his consent to the overhead 
system. Lord Radnor, who is lord of the manor, withdrew his 
opposition to the Corporation Tramways Bill in 1901 on condition 
that overhead wires were not brought into use. i 


(Continued on page 752) 
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THE CENTRAL ELECTRIC SUPPLY CO. S POWER STATION. 


THE continual growth of the demand for electricity through- 
out the Metropolitan area has brought about the result that, 
one after the other, the great electricity supply companies, 
which were amongst the first in the world to demonstrate 
the possibility of supplying electricity on a commercial 
soale at a profit, have been compelled to supplement the 
capabilities of their original and pioneer installations by 
building huge power stations on the outskirts of the Metro- 
polis. Two exceptions may be noted : the London Electric 
Supply Corporation, whose works, thanks to the prophetic 
genius of their designer, Mr. Ferranti, were erected at 


Both of the latter companies were formed in 1888, and have 
been carrying on the supply of electricity since 1890 and 
1889 respectively. Their supply areas are amongst the most 
lucrative and compact in the metropolis, and their businesses 
have been so well conducted that they rank among the best 
investments obtainable. The progress of the demand of each 
company is shown by the diagram on page 751, from 
which it will be seen that the rate of increase in connections 
is well maintained. At December 81st, 1908, the West- 
minster Corporation had a total connection of 662,129 8-0. p. 
lamps (equivalent), and the St. James’s and Pall Mall Co. 


ImTERBIOB OF ÉmGix» Room. 


Deptford and commenced supply to sub-stations at 
10,000 volts as long ago ав'! 1891; and the City of 
London Electric Lighting Co., Ltd., who, alone; of the 
London companies, secured a central site on the bank of 
the Thames, and have been able to find sufficient, space for 
their plant. We have already published descriptions of 
several of the large power stations for supply in bulk which 
have been erected in the North-western suburbs of London ; 
and we are now enabled, by the courtesy of Mr. F. J. Walker, 
general manager and secretary, and of the engineers of the 
Central Electric Supply Co., Ltd., to describe the new works 
which have been carried out in Grove Road, Marylebone, for the 
supply in bulk of the Westminster Electric Supply Corporation, 
Ltd.,and the St. James’sand Pall Mall Electric Light Co., Ltd. 


254,468. The former,sold‘over 18, million. units during the 
year, and the latter over 7 millions, the output of the two 
companies being 'therefore over 20 million unite. 

It will be readily understood that the generation of such 
a vast quantity of energy in the midst of the areas supplied 
was attended with great difficulties, and the adequate exten- 
sion of the generating plant was impossible, To solve the 
problem thus thrust upon them, the two companies in 1897 
agreed to jointly erect a huge station in the suburbs, with 
facilities for extension to an ultimate capacity of 100,000 
H.P.; Parliamentary powers were obtained in 1899, and 
а freehold site of about 74 acres was purchased, 
extending from Grove Road, Marylebone, between Lodge 
Road and the bank of the adjoining canal, to the 
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boundary of the Great Central Railway Co.'s property. 
A railway line about 4 mile in length was constructed, 
connecting the site with the main line of the Great 


readily extended by the addition of similar blocks to the 
westward. The most striking features of the station are ; 
undoubtedly the use of Climax boilers only, without econo- 


- а 


Central Railway, misers, and the ab- 
and a; commence- "sm = mig sence of condensers 
ment was made with Ts E and superheater s. 


the first instalment 
of the plant and 
buildings, providing 
for a total capacity 
of 13,000 н.р. The 
engineers were Dr. 
A. B. W. Kennedy, 
F. R. S., and Mr. 
Sydney T. Dobson 
—the engineers-in- 
chief of the respec- 
tive companies con- 


cerned; and the 
buildings were de- = 
signed by the archi- — 4 
tects, Mr. C. Stanley 3) 
Peach and Mr. C. H. Е | 
КеШу. Тһе three- | 


phase system was 
adopted, at a pres- 
sure of 6,000 volts 
and a frequency of 
46 cycles per 
second. Supply was 
begun in November, 
1902, and has been 
carried on since 
then without inter- 
( ruption, the output 
last year being over 
2,600,000 units; 
about 14 million 
units were supplied 
to the Westminster 
Corporation, and 
the remainder to 
the St. James’s Co. 
; The price charged 
| was 3d. per unit, 
this being somewhat 
i higher than the 
generating costs in 
the older stations ; the price, however, was expressly fixed 
with a view to avoiding a deficit on the earlier stages of the 
new works, and as the cost of production was rapidly 
diminished during last year, a much lower price !will be 
charged during the current year. The buildings:are of the 
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INTERIOR OF DoiLER HOUSE. 
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* Olimax " 
boilers, supplied by 
Messrs. B. R. Row- 
land & Oo., Ltd., 
of Reddish, have 
been installed. Each 
of these is nominally 
rated at 1,000 H.P., 
but is capable of 
generating steam 
for no less than 
1,800 H.P., or even 
1,500 Н.Р. on 


occasion. The ap- 
pearance of the 
boiler house is 


naturally unique; 
it looks like a forest 
of Lancashire 
boilers stood up on 
end, and as the 
Space between the 
boilers is no greater 
than necessary for 
convenient accessi- 
bility, the photo- 
grapher is heavily 
handicapped in 
dealing with such 
an installation. We 
have succeeded, 
however, in obtain- 
ing a view which 
fairly well repre- 
sents one of the 
boilers, and indi- 
cates the general 
arrangement of the 
plant. 

The boilers are 
placed in three 
rows, space being 
provided for a fourth row, as shown in the plan and section 
on p. 751; two of the rows contain three each, and the 
third or outer row, four ‘boilers. The cylindrical flues pass 
from the conical;tops of the boilers into a steel flue above 
the: roofjof;the boiler, house, which is carried on steel frames, 


-— Ho 


VIEW OF OVERHEAD STEEL FLUE. 


ONE OF THE CONVEYORS, AND CoaL BUNKERS. 


—— = — ыш — 


and gradually increasing in cross-section as it approaches 
the chimney shaft, enters the latter at a height of 100 ft. 
from the ground level. The three flueg-now installed enter 
the chimney on the south and east sides; (thé \fonrth will 


steel frame type, with thick external walls. No woodwork is 
used, and the floors are all fire-proof. 
The present engine-room and boiler-house, while forming 


a complete and independent station, are so arranged as to be 
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enter it on the west. One of our views shows the first of 
these carrying the waste gases from four boilers. The flues 
are made of double steel casings, with an air-space between 
them.  Dampers are provided in the flues, and doors for 
inspection and cleaning purposes. 

— The chimney is of exceptionally handsome design; it is 
built'of;brick,'260"ft.'intheight:fromithe concrete foundation, 
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Мотовѕ Drivina Two or THE CONVEYORS. 


and is 18 ft. square in cross-section inside. In spite of its 
height, the large cross-section of the shaft and its handsome 
appearance deprive it of the towering aspect so commonly 
observed, while it in no way resembles those extraordinary 
erections invariably associated with water works. 

Coal is brought to the works by rail, and is shovelled 
from the trucks into hoppers, from which it is fed 
by automatic fillers 
to chain-bucket con- 
veyers. There are 
three of the latter, 
installed by the New 
Conveyor Company, 
Ltd., of Birmingham. 
As will be gathered 
from the illustration 
reproduced here- 
with, the conveyors 
elevate the coal out- 
side the works inside 
steel casings, and 
convey it horizontally 
over the tops of the 
bunkers, into which 
it is automatically 
tipped at any desired 
position by means of 
the levers shown in 
the view on p. 748. 
The mechanism 
which drives one of 
the conveyors, and 
part of a second 
driving set, are shown 
in one of our illus- 
trations ; each consist 
of a Bushbury motor, 
built by the Electric 
Construction Co., 
Ltd., of Wolver- 
hampton, driving 
gear wheels. Each conveyor is capable of handling 25 
tons of coal per hour, when travelling at a speed of 40 ft. 
per minute. 

. Ash hoppers are provided, as shown in the external view 
of the coal-handling plant, into which the ashes, collected by 
the conveyor in the basement of the boiler-house, can be 
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tipped; from these hoppers the ashes can be discharged into 
carts or railway trucks for removal. 

The coal bunkers are of steel, and the three in use have 
a joint capacity of 1,200 tons. They are provided with 
shoots and measuring chambers, by means of which the coal 
is delivered on the stoking floor in measured quantities, close 
to the firing doors, The shoots, as shown in one of our 
views, are carried down the sides of 
the vertical columns which support the 
roof of the boiler-house. 

Each boiler ( with the exception of two 
which have six), has four firing doors 
and ashpits, and is fired by hand. Above 
the stoking floor there are three galleries 
round each boiler, each giving access 
to a set of eight manholes, in addition 
to a similar row of manholes accessible 
from the stoking floor, By means of 
the manholes access is gained to the 
tubes, which are bent to a horse-shoe 
shape, both ends of which are expanded 
into the central shell, one about 14 in. 
higher up than the other. It is these 
tubes which form the essential character- 
istic of the Climax boiler. There 
are 720 such tubes in each boiler. 
All the gauge glasses, &c., are located 
above the lowest galleries, which are 
connected with the other galleries on 
the same level in each row by means 
of gang ways. 

For the provision of feed water there 
aretwoindependent pump rooms, that on 
the east containing two Weir compound 
feed pumps and two Berryman feed water heaters, while the 
west room has the same, and in addition a third Weir pump. 
The feed pipes are arranged in two rings. The water, before 
entering the central vertical steam and water drum of a boiler, 
is carried round the latter in a coiled pipe close to the uptake, 
thus being heated by the waste gases; it is then taken down 
outside the boiler to the bottom of the drum, and up inside 


EXTERNAL VIEW OF BoinLER HousE, SHOWING COAL-HANDLING PLANT. 


the latter to a height of several feet,  Bye-passes are pro- 
vided to cut out the heating coils above mentioned, and the 
feed water heaters, when necessary. 

Access to the coal bunkers, conveyor driving gear, and the 
roof of the boiler house is gained by broad iron staircases on 
either side of the chimney shaft, 
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Owing tothe hard quality of the feed water, which is 
derived from the public mains, purification is necessary, 
and a large water-softening plant of the Archbutt-Deeley 
type, supplied by Messrs. Mather & Platt, Ltd., of 
Manchester, has been installed at the entrance of the 
works; this is shown in the view below, and is capable of 
treating 25,000 
gallons of water per 
hour. It is found 
that no trouble 
whatever arises 
through scale in 
the tubes of the 
boilers; the latter 
are ready steamers, 
and have given 
great satisfaction, 
their evaporative 
capacity working 
out at 11 lbs. of 
water per pound of 
coal'during a week's 
trial run. Even 
under ordinary 
working conditions 
they evaporate 10 
lbs. of water per 
pound of coal, 
though, as the sta- 
tion is shut down 
entirely from 11.30 
pm. fto 8 am. 
every night, they have to be brought! ор: from cold to 
steaming point daily. 

'i The steam piping is of steel, with Hopkinson valves, and 
was supplied and erected by the Sir Hiram Maxim Electrical 
and Engineering Co., Ltd. Duplicate steam mains are carried 
along each side of the engine-room, and branches are taken 


ARCHBUTT-DEELEY WATER-SorFTENING PLANT. 


all ordinary repairs to be carried ont, and a 


The engine room is divided from the boiler: house iby fre- 
proof iron doors, all of which are drilled with holes 
for fire hoses. The walls are lined with white ‘enamelled 
bricks, and agallery runs completely round the room, connected 
by stairs with each engine gallery, the switchboard, &c. The 
room is divided into two bays by a row of iron box-girder 
columns, the roof, 
which is constructed 
of steel and glass, 
being carried by 
these and the outer 
walls. In each bay 
a 20-ton travelling 
crane is provided, 
built by Messrs. 
Morris & Bastert, 
of Loughborough, 
and equipped with 
three electric 
motors. The engine 
room is well lighted, 
not only from the 
roof, but also from 
the side walls. A 
railway track run- 
ning across the 
engine room com- 
municates by means 
of a turn table with 
a track running 
through the work- 
shop adjoining the 
boiler} house, jand close to the siding from the Great 
Central Railway. A 20-ton electric gantry crane spans the 
siding and the continuation of the workshop track, and is 
used for transferring goods from one to the other. 

Machinery is being installed in the workshop to enable 
10-ton 


View SHOWING THE BOOSTER AND MAINS CHARGER, THE LIGHT AND POWER Dynamos AND SWITCHBOARD, AND PART OF THE MATN, 
SWITCHBOARD. 


from each main to each engine. The main pipes are slung 
from brackets, and are provided with separators near their 
entrance into the engine room. Although во separate 
superheaters are used, the upper rows of tubes in the boilers 
contain only steam, which is therefore superheated to some 
extent. 


three-motor crane traverses the shop from end to end. 
The switchboards are fixed at the north end of the engine 

room, commanding a clear view of the plant; and three glazed 

offices, for the running, maintenance and shift engineers, are 

mounted on the gallery which runs round the room. 

~ The plant at present installed comprises three 1,560-kw. 
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seta and three 780-Kw. sets, all generating at 6,000 volta, . 


46 cycles per second. There are also three direct current 
light and power steam dynamos, and a combined booster 
and mains-charging set. A fourth generating set of 
1,560 Kw. output is about to -be installed; this will 
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complete the equipment of the present engine room 
which will then have а capacity of 8,580 Kw. available for 
bulk supply to the two companies. 

р: The general appearance of the engine room will be gathered 
from our illustrations ; unfortunately, a single view showing 
the whole of the plant cannot be obtained. АП the engines 
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PROGRESS CHART OF THE WESTMINSTER AND Sr. JAMES'S 
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charging the mains, and gives 76 amperes in each phase 
at 200 volts, which is raised to 6,000 volta by means of a 
small transformer. When charging mains, the alternator is 


, ^e ~ 
„ У 9 uw de — — — t — “= 
гат" А „=т= =. + n | 
аһ а — n yr — " = Pk | 
— эрит 7 * 
ä — * - 
ә ^" —— — 4 
^ z m d — — 
— танани 
— * * » 
: —— O 
e = = fc 2 ne. -— - — — ө - тег | 
: ү ТТ с 
taf ~ » 
" — 7 ~ e E Г 
 —— — se — —— — M —L— —«—9—————— 
; ] | p 
"e ELI — — 
L) TA k ds | F | ‘ — Y * 
f JUL ET. — 
á / — 4 е * "T t= Ā— r na C3 aunan m У. — — = жч: D 
Í 
Bf | | | £i ж on. 
i = =ч 1 — | Lite " — \ / А. — 2 ч Ут 
HY [all ПЕП | =} Кой е еШ e - 
| ч | \ \ pun Ju 
| | x | — LJ LJ | 25 чт А | “че” ` — | 
141 J 
EI | рар аа — СА ^ — — v ii 
L4 | | | Ac Ex] em С). у 0 — oy 
7 — 5—9 — = M " 
ч | k [ [os | | к^ . t 
Ж | \ nf ^ | PA 
° | | “Мм — | | ) | С) AN Q > 
| | Жыр”. Ме Z* 
R | | = os : 
ENGINE Room | am { | . | 
" a r | p * | п E-J É ] о ЕЗ ow 
' EE | | 
4 | | + а. | 
1 | ! | QUK O MLO i | 
; { — PIN / : > 
" М P 2 x i — — — — - 
9 1! v | | - »u EZ) о LI US 7 о-о ру мезе Б - Д, 1 А 
i | " 3 тее I м P E X 
° eI o m = Е 2 | { M f > , = М! Ё 
* I | | | -i i і ч 
| у 1 | 
: ч t — 1 | | L , | T | O Q (о) е, | |! 
: ONE a | о A к | к ELE V 
Š + ~ " | | Jl. 
| | T | | | mae L Se — —— ee 1 
| p! — Lua Ba — E || | | 


PLAN or Power Station. 


were supplied by Messre. Willans & Robinson, Ltd. ; the 


alternators and exciters by the General Electric Co., Ltd. ; 
and the small lighting dynamos by Messrs. Siemens Bros. 
and Co., Ltd. The new steam alternator will be supplied 
by Messrs, Belliss & Morcom, Ltd., with a Belliss triple- 
expansion engine, and an A.E.G. three-phase generator. 

A small Tudor battery, consisting of 110 cells of 450 
ampere-hours capacity, is housed in a room off the boiler 
house, and can be used for lighting the station, or for 
exciting one or two alternators for a short time. The 
regulation of this battery is effected entirely by means 
of a reversible booster, giving 150 amperes at from 4 to 100 
volta. This machine is coupled, together with a small alter- 
nator on the same bedplate, to a motor supplied with power 


first run up to speed and coupled to the feeder ; it is then 
excited and synchronised with the main generators. The 
feeder switch can then be closed and the motor-alternator 
shut down. The reverse process is carried out in taking a 
main cable out of circuit. 


(To be concluded.) 


Electrieal Trades Union.—The Lambeth Brauch of 
the above union held their annual dinner on Saturday last at the 
" Old Queen's Head,” London Road, S. E., the general secretary, 
Mr. A. Ewer, presiding. A concert followed, at which the chair 
was occupied by the Mayor of Camberwell (Mr. H. R. Taylor). 
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* 'TRAMWAY AND RAILWAY NOTES. 


(Continued from page 746.) 


Halifax.—A private syndicate is negotiating with the 
T.C. with the object of securing support to a Bill for the construc- 
tion of electric tramways connecting with the existing Halifax, 
Huddersfield, Bradford, and Spen Valley systems. The syndicate 
desires to have the Corporation's approval to the construction of a 
line from Salterhebble to West Vale, Elland, and Brighouse, and 
forward to Bailiffe Bridge. A Sub-Committeo is considering the 
proposal. 


Gloucester.—The formal opening of the electric tram- 
ways by the Mayor and Corporation took place on Tuesday 
last. About five years ago the Gloucester Tramways Co. 
made an application to the Light Railway Commissioners for 
power to construct and work licht railways in and near the 
city. In 1901 the Gloucester Tramways Co. consented to sell 
their undertaking, together with their interest in the light 
railway order— which, at that time, had not been finally granted— 
to the Corporation for the sum of £26,000. In December, 1902, 
Messrs. Robert Hammond (electrical) and Alfred Dickinson (tram- 
ways) were appointed consulting engineers to prepare a scheme for 
equipping and working the light railways, and the work was begun 
in November last. The original contracts have been extended, 
double track being specified wherever possible in the city, and the 
total length of tramway included in the scheme is now 15 miles of 
single line laid in 9 miles of route, the city route mileage amounting 
to 7 miles, of which 54 is double track. The contractor for the rails 
and track construction is Mr. George Law, Kidderminster. The 
overhead equipment and the feeder cables and connections have 
been supplied by the British Electric Equipment Co., London ; tbe 
poles and bases by Messrs. J. G. White & Co., Ltd.; and the cars by 
the Brush Electrical Engineering Co., Ltd., Loughborough, the cars 
being equipped with Dick, Kerr motors. There are 30 cars of the 
double-decked type, each having a seating capacity for 41 passengers. 
The generating plant, consisting of two 200-Kw. traction sets, has 
been supplied by the General Electric Co. (1900), Ltd.; the switch- 
board, by Messrs. J. G. Statter & Co., Ltd.; the accumulators and 
reversible booster, by Mesars. Orompton & Co, Ltd.; and the con- 
densing plant by Messrs. Summers & Scott, Glouceater. The Blec- 
tricity Supply Department is to provide energy for the tramways at 
1}4.а unit. Early morning workmen’s trams, 3d. fares, and special 
cheap rates for school children, are to be provided. The civic 
inauguration was a great success, the Mayor driving the first car. 
A banquet was subsequently held at the Guildhall. 


IIford.— Without holding an inquiry, the B. of Т. 
has given the U.D.C. sanction to borrow £20,500 for tramway 
purposes. 


London.—SovTHwaRk.—L.C.C. electric tramcars will 
commence running from Camberwell Green to 8t. George's Church 
vid Newington Causeway, when the sub-station now being erected 
at Bankside is completed. This is expected to be in July next. 

L.C.C.—The County Council had under consideration on Tuesday 
the estimates for 1904-5, which were introduced by Lord Welby, 
chairman of the Finance Committee. In а synopsis of the receipts 
and expenditure the Committee stated that the most noticeable 
feature of the tramway estimates of 1904-5 ie, that owing to the 
temporary deficiency during the reconstruction of the lines for 
electric traction, no transfers are proposed to be made either in 
respect of the year just closed, or in the new year, in relief of the 
special county rate. When the estimates of 1903-4 were prepared, 
it was anticipated that there would be a surplus for the year of 
£46,930 on the tramways account as a whole, and the estimates pro- 
vided for the transfer of £25,000 of this to the special county 
account. The revised estimates for the year, however, prepared ín 
February last, show a deficiency on the southern system, after 
paying interest and sinking fund charges, of £15,665, instead of & 
surplus as originally estimated of £32,920, and no transfer in aid of 
rates can therefore be made. As regards the southern system, what- 
ever surplus is realised for 1904-5 is to be reserved for future 
renewals, and there will be no sum, therefore, to transfer to the 
appropriation account. As regards the northern system, there is an 
estimated surplus of £24,759. The general charges, not allocable to 
either system, including Parliamentary expenses and interest and 
repayment of debt for new generating stations, &c., not yet in use, 
require £18,326, which, deducted from the £24,759, will leave 
£6,433 to be added to the estimated balance of £10,462 brought 
forward from 1903-4, making a sum of £16,895 to be carried 
forward on March 31st, 1905, if the estimates are realised. The 
Higbways Committee calls attention to the fact that since tramways 
were first acquired by the Council a total sum of £293,592 has 
been carried to the relief of rates from the tramways account, 
and that up to March 31st, 1904, £246,591 has been also applied 
out of the receipts from the tramways to the repayment of debt. 
Daring reconstruction for electric traction, the Finance Committee 
recognises the difficulty of the Highways Committee in making full 
provision out of revenue for the cost of future renewals. Inthe 
forthcoming year, the Highways Committee proposes that whatever 
surplus is realised should be reserved for this purpose, but the sum 
which will thus be available for this year is estimated at £18,258 
only. This amount does not represent the charge to be made upon 
the undertaking in future years in order that an adequate renewals 
fund may be built up. In addition to providing a renewals fund, 
the Finance Committee is, of opinion that provision should also be 
made for expediting the repayment of that partiof the outstanding 


debt in respect of the horse traction system, which, after conversion 
beoomes a dead weight on the undertaking. Mr. R. M. Beachcroft, 
who severely criticised the financial results of the tramways, and 
stated that the estimated cost of 6d. per car-mile had proved to be 
8d., expressed the opinion that the future p was anything 
but bright. Mr. R. Spokes, who defended the tramway position, 
contended that the results were only temporary, and were due 
largely to the difficulties of carrying on traffic during recon- 
struction. 


Manchester.— The Corporation, finding itself face to face 
with a largely increased expenditure, mainly on education account, 
is asking the trading departments, including the Tramways Com- 
mittee, to increase their contributions towards the city rates for the 
coming year. The tramways yield a good profit after paying 
working and other expenses. The Committee’s generosity to the 
ratepayers, up to now, has been fally acknowledged, but the rate- 
payers are in the unenviable position of having 8d. in the £ added 
to their burdens for next year. The threatened addition to the 
rates of Salford is still heavier. A cutting down of expenditure 
both in the city and in the borough is called for. | 


Musselburgh.—A start will be immediately made with 
the electric tramway undertaking of the National Electric Con- 
struction Co., Ltd., who have till August 6th of this year to com- 
Edin the work. Messrs. Buchan & Hogarth, electrical engineers, 

dinburgh, are the consulting engineers. The site acquired for the 
power-station is on the south side of the High Street. The place 
is at present occupied by some of the oldest buildings in the town, 
and with their demolition will disappear the last outside stair in 
the burgh. The system is to be the overhead trolley. The lines 
will run for almost three miles between the terminal points, Joppa 
cable car terminus on the west anda few yards past Musselburgh 
Links on the east. For two-thirds of the distance there will be 
double lines. Au effort will be made to have the cars running 
before the Musselburgh F'air races, in August. 


Newcastle-on-Tyne.—A meeting of the Parliamentary 
and Bye-laws and the Tramways Committees of the Corporation 
was held on the 26th ult. A deputation from the Tyne- 
side Tramways Co. attended, and explained tbat their desire 
was, if ible, to see an amicable arrangement arrived at. 
They did not wish to maintain an antagonistic spirit towards 
tbe Newcastle Corporation. They were therefore there to ascer- 
tain if an arrangement could be come to whereby good feeling 
could be maintained. The were (it is reported) prepared to 
accept less than they originally asked for, rather than go to 
Parliament to obtain full running powers, if an agreement could 
be come to. Mr. Hunter, on behalf of the company, said they 
would be pleased to be informed of the points of difference that 
the Corporation. regarded as vitally important. The question 
has since reached another stage, for at a meeting of the Parlia- 
mentary and Bye-laws and the Tramways Committees held on the 
29th ult., the following resolution was carried :—" That the minutes 
of the conference on April 26th with the representatives of the 
Tyneside Tramways Co. be forwarded to the Council, and, further, 
that this Committee recommend that they be authorised to 
consider any proposal from the company with a view to a settle- 
ment on the points at issue, and thereby avoid any further 
litigation.” 

At a meeting of the Finance Committee of the Corporation on 
the 28th ult., the chairman (Sir William Stephenson) asked the 
chairman of the Tramways Committee (Alderman J. Baxter Ellis) 
when the tramways estimate would be ready? Alderman’ Ellis 
replied that he was waiting for the actual figures for the last year's 
working, and that until these were forthcoming there could be no 
statement. For some time, our correspondent adds, There have 
been ugly rumours about as to the profitableness of the system, but 
these lack confirmation, unless & remark that it is said а member 
of the Finance Committee made at the meeting referred to (which 
was to the effect that it was reported that a deficiency was likely, 
апа there might bave to be a re-arrangement of the fares) can be 
taken as such confirmation. 


New Zealand.—It is reported from New York that the 
New Zealand Electric Construction Co. has ordered 5,212 tons of 
rails and some other railway material from the United States Steel 
Corporstion. 


Rotherham.—A surplus of £3,028 15s. 4d. was made 
by the Corporation tramways last year. Aftor repaying loans, &c., 
there is a deficit of £21 16s. 5d. 


Servia.—A new section of electric tramway, known as 
the Slavia-Kalemegdan route, is approaching completion in 
Belgrade. 


Southport.— The net loss on the working of the 
Corporation tramways for the year ending March 3186, is £341, 
compared with £1,182 last year. The income from passengers for 
the year now ended is £17,646, against £16,387; and during the 
same period the working expenses have been £10,986, against 
£11,231. The Corporation has at present a balance in hand of 
£1,181 with regard to the company’s lines, this sum remaining after 
paying depreciation, sinking fund, &c. 


South Shields.—There has been issued to the members 
of the Corporation Tramways Committee a very lengthy report upon 
the tenders of the South Shields Tramway & Carriage Co., Ltd., and 
of Messrs. Rowcliffe & Co., of Manohester, for tbe leasing of the 
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boreugh tramways. Тһе main terms, our correspondent gathers, 
are as appended. The company base their tender оп a 28 
years’ lease from the; commencement of the electrical working, 
the routes tbeirg slightly shorter than those for which the 
Corporation have gained power. The lease is to be terminable 
at. the expiration of 14 years, and of each seven years there- 
after, the Corporation to purchase the balance of the lease as a going 
concern. The company would hand the tramways over at the end 
Jof 28 years in working order, and they would then come to the 
Oorporation free of cost. The company propose to pay the Corpora- 
tion at the following rates for electrical energy : — First 200,000 units, 
l'5d. per unit; next 50,000, 1:4d.; with a reduction of у; of a penny 
for each succeeding 50,000 unite, until 400,000 unite is reached, when 
tbe price per unit wil] be 1d. T'he compeny agree to pay interest 
and sinking fund at the rate of 52 per cent. per annum on £20,000 
for street improvements, liability on existing trame, and cost 
of the Tramways Bill. In regard to the new and recon- 
structed tramways, the, company propose that the work shall 
be carried out by the Corporation at а cost not exceeding, for 
permanent way and electrical equipment £90,800, for reconstructing 
the сат sheds £5,100, and for the cable system £4,500; the com- 
pany to pay interest and, redemption at the rate of 52 per cent. 
on the actual cost of the works. Alternatively the company are 
prepared to carry out the whole of the works at their own 


nse. The company offer, after paying Бў per cent. as interest 


апа sinking fund on the money provided by the Corporation, and 
allowing the same percentage on capital found by themselves, to 
pay the Corporation 45 per cent. of the remaining divisible 
profits from the tramways within the borough. As to Mesars. 
Rowcliffe & Co.’s tender, it is not nearly so exhaustive as the 
former. The question of street improvements is left over for 
later discussion. The firm state they are prepared to inclade 
the repayment of outstanding capital if required. The firm 
prefer to construct the work themselves, with the exception of 
the feeder cables from the generating station. The charge offered 
for electrical energy is for all units up to 500,000 14d. per unit, 
and for all above 1d. per unit. They suggest the lease to be for 
42 years, with the option to the Corporation to terminate at the 
end of 7, 14, 21, 28, and 35 years respectively, the terms of the 
option to be the repayment of the capital of the company with the 
addition of the following premiums :—35 per cent., 15 per cent., 10 

cent. and 5 per cent, at the end of each term respectively. 
Tue rent to be paid is to be such a zum as will be sufficient to pay 


off during the full term of the lease the capital outlay. Both 


tenders contain much detail, of course, as to fares, service, &c., and 


uestions of renewals, but the above gives & generally fair idea of 
e points of the two offers respectively. 
Spain.—A scheme is under consideration to construct an 
electric tramway on the Lartigue single-rail system between 
Logrono and Ezcaray. 


Wakefield.—The Wakefield and District Light Tram- 
ways Oo. is anxious to obtain running powers into Leeds, and the 
Leeds Tramways Committee last week decided to await a report 
with regard to the details of the proposed scheme béfore acting in 
the matter. 


Walsall and Wolverhampton.—A local correspondent 
writes:—' Now that the various towns in the Black Country are 
intersected with & tramway system, the railway companies are 
beginniag to feel that they are losing a great deal of passenger traffic. 
It is said that, as а result of this, tbe authorities at Euston have now 
under consideration the reduction of fares between Walsall and 
Wolverhampton and intermediate stations, and it is anticipated that, 
in a few days, an important announcement in this direction will be 
made to the public. At present passengers can ride by tram between 
the two towns for 54d., and there is a probability that this amount 
will be reduced by 1d., as a requisition has been sent to the British 
Electric Traction Oo. to reduce their fares for certain stages on the 
route. If the alterations in tram fares are carried out, then it will 
mean that the fare for the through journey from Wolverbampton to 
Walsall will be 4$d., or 24d. less than is now charged by the 
Midland and the North-Western Railway Cos. It is obvious, there- 
fore, that these cheap tram fares must, in time, compel the railway 
companies to reduce their passenger rates." 

Wednesbury.—The B. of T. hes renewed the license to 
use steam power on the tramways applied for by the South Stafford- 
shire Tramways (Lessee) Co. fora further period of six months from 
April 24th. 


 TELEGRAPH AND TELEPHONE NOTES. 


Belgium.— The Bell Telephone Manufacturing Co., of 
Antwerp, reports a profit of £9,440 for the last financial year. 


Cable Staff on Short Rations. — According to the 
Electrical World, the Commercial Pacific cable staff at Midway 
Island, in the Pacific Ocean, ran short of food recently owing to 
the inability of the United States transport Buford to land 2 tons 
of stores on account of the rough sea. The stores were carried to 
Manila and were sent to Midway Island by another boat. 


Hull Telephones.—The Corporation Telephone Com- 
mittee has decided to extend the municipal telephone system to 
Hessle, Cottingham, land Beverley. 


Telegraphic Interruptions and Repairs :— 


CA»LES, INTERRUPTED, REPAIRED. 
Dominica-Martinique ee eo ое ee oe May 5, 1908 oe ee | 
Bt. Lucia-Martinig os oe ee өө өө Мау 7, 1903 ee oe 


ne 

dad-Demerara No. 1 ee ee ге ee Aug. 37, 1901 ee ee 
enne-Pinheiro ee ee eo өө ee Aug. 18, 1902 .. oe 
A er-Kalianda ee ce oe ee ee ee A . 2, 1909 ee ee 
Reissa-Issa (Yemen)Camaran n Oct 93, 1902 .. ee 
Tarife Tangier iv ladi s ae oe oo oe J ea oe 

asaki- vostook ee ee oe Feb, 16, 1904 А ee 

Closed Fort Arthur-Chefa .. ee eo 8 ee oe 

Foochow-Formosa ee ое oe ў е ө oe Feb. M, 1904 ee oe 
Dakar-Conakry oe ee ee ee 0 eo April 11, 1904 es May 2, 1904 


LANDLINES, 
Seoul-Masampo.. ee ee eo oe ee Feb. 18, 1904 ak ee 
Seoul-Gensan .. ig os ys as oe Feb. 13,1904 .. ax 
Anju-Ping-Yang. e ee ee ee ee coe Feb. 25, 1904 ee ee 
Ni ta-Vladivostock ее ов ee оо ee March 2 1904 [E “э 
Moulmein-Bangkok ..  .. .. May3,1904  .. T 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


 Aberdeen.—May 14th. Coal bunkers, and coal and ash 
conveyor. See Official Notices April 29th. ‚ 


Abergavenny.—May 24th. Electric lighting of Mon- 
mouthshire Asylum. Bee “ Official Notices " April 22nd. 

Ayr.—May 20th. Boiler, buildings, engines, dynamos, 
switchboard, wiring, mains, &o., for the District Lunacy Board. 
Bee “ Official Notices " April 22nd. 


Birkenhead. — May 14th. Feeder and distributing 
mains. See "Official Notices” April 29th, 


Brighouse. — May 19th. Cables. See 
Notices ” to-day. 

Bristol.—May 16th. One 750-Kw. to 1,000-Kw. single- 
phase turbo-alterngtor. See Official Notices " April 29th. 


Canterbury.—May 14th. 1,800 yds. of cable. See 
* Official Notices " April 29th. 


Canterbury.—June 1st. 
dynamo, switchboard and economiser. 
April 29th. | 


OChili.—June 28th. Electrio lighting of the city of 
e Arenas (Straits of Magellan). See this column for February 


„Суйе. —Мау 23rd. Electric wharf cranes for the Clyde 
Navigation. See Official Notices” April 22nd. 

Dublin.— May 9th.. Steam three-phase extra high- 
pressure set (1,000 to 1,500-xw.), piping and switchboard. See 
" Official Notices April 15th. 

France.—May 11th. The French Post and Telegraph 
Authorities are inviting tenders until the 11th inst. for the supply 
of two large telephone switchboards. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. ' 


Glasgow.—May 9th. Four sets of 800-Kw. dynamo 
panels for the Electricity Department. See ‘Official Notices" 
April 22nd. 


Glasgow.—May 23rd. Main cables and electricity 
meters. See "Official Notices” April 29th. 

Hackney.—May 26th. Electricity supply mains. See 
“ Official Notices April 22nd. 

Hammersmith.—May 18th. Two 1,500-Kw. steam 
turbines or low-speed engine generating sets, with condensers ; 
boilers and superheaters. See “ Official Notices " April 15th. 


Handsworth.—May 25th: Lighting feeders, mains and 
roadwork for the U.D.C. See “ Official Notices " to-day. 


Holland.—May 31st. Tenders are being invited until 
May 31% by the Municipal Authorities of Utrecht for the supply 
and laying of the armoured mains in connection with the municipal 
central electric lighting station. 


Hornsey.—May 10th. Condensers, water cooler, piping, 
water softener, and switchboards. Вее Official Notices” to-day. 


Itkeston.— May 7th. Advertising on the electric cars. 
See Official Notices April 22nd. 
Kilmarnock. —May 17th. 
" Official Notices April 15th. 
Kilmarnock.—May 28th. Overhead equipment, rolling 
stock, station wiring, &с. See Official Notices to-day. 
L.C.C.—May 17th. Extra high-pressure three-phase 
board, low-pressure combined direct and three-phase ditto,) sub- 


station and transformer boards for Greenwich power station, Bee 
опг Official Notices” April 15th for particulars, 


* Official 


Boiler, piping, 300-Kw. steam 
Bee Official Notices 


Permanent way work. See 


e 


754 - THE ELECTRICAL. REVIEW. 


[Vol 54. No. 1,980, Mar 6, 1904. 


L.C.C.—May 17th. Ten water-tube boilers with super- 


heaters See “ Official Notices” April 29th. 


Manchester. — May 25th. Twenty movable electric 


. cranes, for the Ship Canal new dock works. See “Official Notices” 


April 29th. : , 
Melbourne.—May 18th. Опе 750-kw. direct-current 
steam dynamo. Bee “ Official Notices " March 18th. 


Mexborough. — May 21st. Two 100-Kw. steam 
dynamos. See Official Notices” to-day. 


Natal—May 9th. Electric telpherage system for 
Bonded Warehotse. See "Official Notices” March 18th. 


Neath.—May 16th. Electric light mains, feeder pillars, 
and switchboards. Bee '' Official Notices " April 29th. 


Partick.—May 24th. Boiler, economiser, pump, con- 
denser, &c. See Official Notices" to-day. - | 


Pietermaritzburg.— May 16th. Six electric tramcars. 
See Official Notices to-day. ' 


Poplar.—May 7th. Cables and battery. Вее Official 
Notices” April 22nd. 


Royton and Crompton.—May 28th. Overhead equip- 


ment and cables. See Official Notices” to-day. 


Southampton.— Мау 11th. . Arc lamps, motors and 
service cable. See Official Notices April 29th. 


3 et: А 

Spain.—June 15th. Tenders are being invited until 
June 5th by the Spanish Ministry of Poste and Telegrapbs for the 
maintenance and working during a period of 5 years of the existing 
submarine telegrspb cables between (1) Cadiz and Teneriffe of the 
Canaries; (2) between Barcelona and Mallorca; (3) between Ceuta 
and Tangiers; (4) between Obafarinas and Nemours, and for the 
repair of the cable ! etween Tarifa and Tangiers. 


Spain.—June 20th. The Spanish Ministry of Public 
Works is inviting tenders until June 20th for the concession for the 
construction and working of an electric tramway between Ubeda 
and La Yedra (province of Jaen.) Particulars may be obtained from, 
аа дез are to be sent to, La Direccion de Obras Publicas, 

rid. | | 


Stoke-upon-Trent.—May 13th. Meters, demand indi- 


гой, and house service cut-outs. See " Official Notices " April 
Stretford.—May 18th.  400-kw. steam-driven gene- 
rator. See Official Notices ” to-day. | | 
Wallasey.—May 7th. Condensing plant. See “ Official 
Notices” April 15th. 
Walthamstow.—May 20th. Tramcars. See “ Official 
Notices " April 29th. P 
Whitby.— Maß 12th. 


Condenser and piping. See 
" Official Notices to-day. | 


OLOSED 


Belgium.—The Allgemeine Eleotricitäts Gesellschaft, of 
Berlin, submitted the lowest tender (£6,151) for the supply and 
erection of the overhead line and feeders for the electric tramway, 
Maghin—Febinne—Guillemins in Lidge. 


Birmingham. — The Birmingham, Tame and Rea 


District Drainage Board has accepted the tender of the British ` 


Thomson-Houston Co., Ltd., for an electric installation in connec- 
tion with the electrical transmission scheme, at £7,977, and that of 
Mesers. W. Lea & Bon, for the erection of boiler house and power 
station, at £3,968. 


Bolton.—The Corporation Electricity Committee has 


accepted the tender of the British Insulated Wire Co. for the supply 
of cables, and that of Mr. R. W. Kenyon, for casings, &c. 


Coventry, — The T.C. has accepted the following 
tenders :— 

Siemens Bros., Ltd., 600-xw. alternator. 

J. & Н. McLaren, triplc-expansion steam engine. 

Fulham.—The В.С. has ordered a 750-Kw. Curtis 
turbine set from the B.T.H. Co. to be delivered and erected complete 
on temporary foundations by October next. This set is required for 
next winter's supply. 


 Gloucester.— The Т.С. bas accepted the following 
tenders: — 


Messrs. S. Rawlinron & Sons, Blackburn, tramway tower wagon, £65 6s. 6d. 
Messrs. J. Byard & Sons, hot water apparatus (car depót), £63 15s. 
Messrs. Holloway, Son & Co., 86 pairs of rubber gloves, 4s. 9d. per pair. 
Grimsby.—The contract for the installation of upwards 
of 530 lamps in the Alderman Dobson Schools, Grimsby, has been 
awarded to the District Electric Co., Wolverhampton. 


Hammersmith.—The B.C. has received the following 
tenders for carrying out extensions to the feed water reserve 
tank :— 

James Bartle & Co., 2864, Lancaster Road (accepted)... £135 16 
Aiton & Co. ex T -— se T RA . 128 И 
Gwynnes’, Ltd. $x a es e^ E .. 190 0 


Ipswich.—The T.O. has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for the supply of 5,000 yds. of'lighting 
main, and 200 yds. of cable for services, at £896 5s. 


Lancaster.—The T.C. has accepted the tender of Messrs. 
Robert W. Blackwell & Co., Ltd., for.the construction and equip- 
ment of the tramway to the Castle Station and the doubling of the 
South Road track, at £10,189 138. 5d. 


Lincoln.— The City Council on Tuesday accepted the 


tender of Mesars. Bruce Peebles & Co. for an engine and dynamo. 


London.—The. London County Council received 17 
tenders for the erection of the superstruoture of the first portion of 
the power station at Greenwich. The lowest—that of Н. Lovatt, 
Ltd. of London and Wolverhampton, amounting to £52,970—has 
been recommended for acceptance. | 


London.—The Metropolitan Asylums Board received the 
following tenders for wiring the Eastern Hospital and Ambulance 
station for electric lighting purposes :— 


Bergtheil & Young.. . (acoepted) £8,878 15 
Eastlake’s, Ltd. .. 8,645 0 


Edmundson's Eleotricity Corporation „Ltd. | e 4,450 0 
Buchanan & Curwen s (uU cus “se ee 5,088 0 
Wenham & Waters, Ltd... vs 28 xx .. 5, 172 0 


ooocooo 


A. V. Gifkins & C . 5,278 0 


It was reported that the engineer-in-chief's revised estimate was 


£3,500. 


Keighley.—The T.C. has accepted the tender of Mr. 
J. W. Laycoek, of Keighley, for the supply of tie-bars, bolts, nuts 
and washers, for the tramways, at £648 18s. 6d. 


Kilmarnock,.—Mesers. Aiton & Co., of Willesden, have 
received the order for the whole of the pipework, including feed 
pumps, e^onomiser, condenser and other auxiliary plant for the 
electricity works. Р 


Partick. — The Electricity Committee has accepted 
Messrs. Bruce Peebles's offer for the supply of a 500-xw. Peebles 
traction set, and for extensions of the main switchboard. 


Poplar.— The B.C. has accepted the tender of Mesars. 
Alfred Williams & Co., at £509, fcr supplying and fixing an electric 
motor, shunt-wound, for 400 to 500 volts, to give 25- н.р. at 675 
revolutions per minute, complete with rheostat, switch and fuses, 
together with well engine and pump. | 


Portsmouth Dockyard.—The Admiralty have placed 
an order with Messrs. Dick, Kerr & Co for the following plant :— 
Five 600-kw. steam dynamos; опе 300-kw. set; віх motor- 
generator sets, and two balancer sets, main switchboard, switchgear 
and auxiliary plant. 


Reading.—The Corporation has placed a further order 
with Messrs. Dick, Kerr & Co., Ltd., for буе double-deck bogie 
cars and one watering car. 


Shoreditch.—The B.C. has accepted tenders from the 
following firms for the supply of electric cables and sundries during 
the year:— 

Johnson & Phillips. 
Dewhurst's Engineering Co., Ltd. 


Richard Wood & Co. 
Sloan Electrical Co., Ltd. 


Stoke-on-Trent.—The T.C. has accepted the offer of the 
General Electric Co. for the supply of motors on the deferred pay- 
ment system. 

Winchester.— Messrs. Manlove, Alliott & Co., Ltd., of 
Nottingham, have just received a contract from this Corporation for 


the erection of a combined refuse destructor and power plant, to be 


used in conjunction with the sewage pumping machinery, which is 

being considerably extended. The new destructor installation re- 

places one already in existence, part of which was built by other 

pe and it will be erected near to important colleges and resi- 
ences, 


—M 
FORTHCOMING EVENTS. 


Friday, May 6th.—At8 p.m. South-Western Polytechnic, Manresa Road, 8.W. 
Distribution of prizes and certificates to the students by Ear 
Cadogan, K.G. [The conversazione will be held the following 
night, Saturday, from 7 to 10 p.m.) 
AtBp.m. Tramways and Light Railways Association, at the Society of 
Arts. Topical discursion on“ Running Powers," introduced by Mr. 
Thos. W. How, F.G.8. (Member of Council). 
At 8 p.m. Physical Society. (Change of date from 13th inst.) Some 
Instruments for the Measurement of Large and Small Alternating 
Currents,” by Mr. W. Duddell. 
Monday, May 9th.—Institution of Mechanical Engineers (Graduates). “A 
Method of Locomotive Valve Setting," by Mr, G. C. Schultz. 
At 8 p.m. Faraday Society. “The Electro ytic Oxidation of Anthra- 
cine," by Messrs. A. Fontana and Е. M. Perkin. 
Tuesday, May 10th.— At 8 pm. Institution of Electrical Engineers (Glaegow:. 
Annual general meeting. 
Wednesday, May 11th.—At 7.30 p.m. Institution of Electrical Engineers «Bir 
mingham). Annual general meeting. 
Association of Engineers-in-Charge. Annual general meeting. 
Thursday, May 12th. At 8 p.m. Institution of Electrical Engineers, Meet- 
ing at the Society of Arts. The Steam Turbine as epplied to Elec- 
trical Engineering," by Messrs. Parsons, Stoney & Martin (provided 
discussion on Messrs. Merz & MoLellan's paper is concluded, 
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NOTES. 


` The “Electrical Review " Directory.—Tbe edition of 
this directory for the current year is now issued. It forms, as usual, 
a handy index to the contents of the ErkcrBICAL Review during 
the year 1903, together with a selection of illustrated abstracts of 
the principal articles which appeared during that period. It may also 
be considered fairly complete as а directory of the chief electrical 
engineering and allied firms, for it bas an alphabetical list showing 
the names, telegraphic addresses and telephone numbers of firms 
whose advertisements have been appearing in the ELEOTRIOAL 
RaviEW. A feature, which we venture to believe will be of interest to 
many of our friends, is the progress curve showing the remarkable 
rise which has taken place in the cash sales of this journal between the 
years 1882 (when the Revimw became a weekly journal) and the end of 
1903. We may add that, in accordance with our usua) custom, a copy of 
this publication will be forwarded, in due course, to every adver- 
tiser whose name appears therein, and if any others feel any special 
interest in the matter, their application, addressed to the pro- 
prietors, will be duly considered. . А 


McMillan Memorial Fund.— We understand that the 
amount received for this fund up to May 3rd was £1,482 10s. 5d., 


made up as follows:— 

Members эе ee ee se ` ee ee ee £837 1 4 
Associate Members aie - a "d ЖА 281 18 6 
Associates ee T" "A us vs vs 981 4 10 
Students ee ье ee ee oe ee ee 49 10 8 
Foreign members .. as £s a as эө 18 17 0 
Subscriptions from non - members РЕ es 114 8 6 

£1,482 10 65 


The Dynamieables.— We understand that a movement 
has recently been set on foot for resuscitating the old Dynamic- 
ables, after а period of 15 years’ suspended animation. About 
30 members were present at an annive dinner held on April 
20th, and the second dinner is to bs held on June 1st at Bimpson's 
Restaurant. 


Lincoln and the G.B, Tramway System.—At a 
meeting of the Lincoln City Council on Тек, the Eleotricity 
Works Committee recommended the adoption of the “ G.B.” system 
fot the electrification of the tramway in High Street. Councillor 
C. Pratt moved the confirmation of the Committee’s report, and 
eaid the plans had been prepared, and were ready to submit to the 
Local Government Board for its approval of the G. B.“ system. 
The Manchester firm had been careful in its investigations, and 
Messrs. W. Griffiths, Ltd., had stated that they were prepared to 
indemnify the Council for any loss it might sustain from the 


adoption of the system. One of the chief terms of the guarantee: 


was that the Council should withhold all payments in respect of 
electrical equipment until 15 months after running the system, and 
a three months’ probationary period. If it was found not to satiafy 
the Council on all the heads of the guarantee, then the Committee 


would have a sufficient sum of money to adopt the overhead system, 


or any system, the Committee might choose. The report was 
adopted. 


South African Notes.—Oranye River Colony.—Messrs, 

Stucke & Harrison, of Bloemfontein, intimate tbat contractors who 
wish to tender for the electrical installation of the New Brewery 
at Waaibock should communicate with them. 
At the Bloemfontein Т.С. a recommendation was received from the 
Pablic Works Committee to advertise the fact tbat the Council is 
prepared to supply electric current during the day time for indus- 
trial purposes, and that applications for its use be invited. A report 
was read from the city engineer, in which it was suggested that a 
charge of 6d. per unit be made. After discussion, it was resolved 
to make a charge of 7d. per unit. 

Transvaal.—The death is announced, at Johannesburg, of Mr. 
Frederick de Beer, a well-known local lawyer, and one of the 
original holders of the Rand electric tramway contracts. 

In the recently published annual report of the Jobannesburg 
Chamber of Commerce for the year ended February 29th, 1904, 
occurs the following item under the heading New Railway Works: 
“ New electric cranes, £13,000.” 

At the Congress of the South African Association for the Advance- 
ment of Science, Mr. L. Wilms, M. I. E E., M. S. A. A. E., read a paper 
on Lightning Arresters for Electric Transmission Lines,“ in the 
course of which he compared the lightning arresters for the protec- 
tion of electric power plants with those requíred for the protection 
of buildings, chimneys, ships, &c. and pointed out the various 
secondary phenomena, such as inductive effects, redistribution of 
static electricity, silent charging of lines in advance of storme, and 
how these secon effects endangered the apparatus connected to 
long-distance overhead circuits. 

Cape Colony.—A Oape Town contemporary states that the Allge- 

meine Electricitits Gesellschaft are taking considerable interest 
in 135 Cape Town Exhibition, and intend exhibiting on a large 
scale. 

In King William's Town complaints have reached the T.C. as to 
the inadequate ligbting by electricity of certain streets of the 
borough. The matter is to have attention. Meanwhile the King 
Electric Power Co., Ltd., have applied for a lease of a piece of 
ground adjoining the power station at a nominal rent in case of 
possible extension." 

Natai.—The treasurer of the Durban T.C. intimates in his latest 
report that the debit balances at the Standard Bank include the 
items, Eleotric traction account 442,622 2s. 8d., and Bleo- 
tric lighting account £49,842 6s,” 


Erratum.—We learn that a mistake has occurred in our 
report of the discussion on Mr. C. A. Smith’s paper on “ Energy 
Distribution to Sub-stations” on page 438 of our issue of March 


lith—for Mr. Bell (of the British Westinghouse Co.) read Mr. G, K. 


Chambers (British Westinghouse representative). 


The Arc Works Football Club.—The Aro Works Foot- 
ball Club have this year been suocessful in obtaining the Essex 
Junior Cup. The replayed match between the Arc Works and 
Tilbury took place on the King's Head Ground, Ohelmsford, on 
Saturday, April 30th, the Arc Works won a well contested game by 
1 goal to nil. Sir Carne Rasch, M.P., President of the Essex Foot- 
ball Association, presented the Cup and medals to the competing 
teams. 


Royal Institution.—At the annual meeting held on 
May 2nd, the following gentlemen were unanimously elected as 
officers for the ensuing year :— 


President—The Duke of Northumberland; Treasurer—Sir James Crichton- 
Browne Secretary—BSir William Crookes; Managers—Dr. Henry E. ag ee i 
Sir William Abney, Mr. Shelford Bidwell, Bir Alexander Binnie, Mr. J. H. 
Balfour Browne, K.C.; the Hon. Sir Henry Burton Buckley, Sir Thomas A. 
De la Rue, Bars.; Dr. J. A. Fleming, Sir Victor Horsley, Lord Kelvin, Dr, 
Ludwig Mond, Sir Owen Roberts, Bir Thomas Henry Sanderson, Sir Felix 
Semon, and Mr. W. H. Spottiswoode. Visitors—Dr. J. Mitchell Bruce, Mr. 
J. B. Brotiu-Morison, Dr. k. Clowes, Dr. Mackenzie Davidson, Мг. W. B. Gibbs, 
Mr. Francis Fox, Mr. C. E. Melchers, Mr. R. Mond, Mr. J. Caliander Ross, the 
Hon. Walter Rothschild, Mr. Maures Horner, Mr. A. A. Campbell Swinton, Mr. 
J.J. Vezey, Dr. G. Johnstone Stoney, and Mr. О. P. Willoughby. 


The B.A. Meeting.—This year's meeting of the British 


Association for the Advancement of Science is to be held at Cam- 
bridge. The Prime Minister, Mr. A. J. Balfour, is President, and 
his address will be delivered on Wednesday, August 17th. The 
Engineering Section will be presided over bythe Hon.C. A. Parsons, 
F.R.S. The Mathematical and Physical Science Section will be in 
charge of Prof. Horace Lamb, F. R. S. It is expected that the Com- 
mittee on Terrestrial Magnetism and Atmospheric Electricity (a 
Section of the International Conference on Meteorology) will meet 
at Oambridge, under the presidency of Sir A. W. Racker, during the 
session of the Association. 


Institution of Electrical Engineers (Students' Sec- 
tion).—The annual general meeting of this Section, for the election 
of Committee for the Session 1904-5, will be held at 92, Victoria 
Street, S. W., on Wednesday, May 18th, at 7.30 p.m. Nominations 


for Committee representatives for extra collegiate students should 


be sent into the Students Hon. Sec. before May 11th. 


Dinner of the Students, Inst.C.E.—On Friday lest 
the students of the Inst.C. E. held their twenty-ninth annual dinner 
at the Trocadero, the President of the Institution, Sir W. Н. White, 
in the chair. There were present about 80 members and gueste, 
including Dr. Tudsbery, secretary of the Institution; Prof. W. C. 
Unwin, Prof. J. Perry and Mr. J. Swinburne. Not the least plea- 
sant feature of the occasion was the amicable converse of the last 
two gentlemen, who sat side by side, irresistibly reminding one of 
the lion and the lamb—with the lamb still outside—and doubtless 
discussed anything but entropy. 

After the loyal toaste, Mr. H. W. Fitzsimons proposed “The 
Institution, the Secretaries of the Institution, and our Guests,“ and, 
referring to the London University degree in Engineering, the first 
examination for-which was held last October, urged that the papers 
set for “ external "and “ internal " students should be identical, or, if 
not so, the syllabuses should be different, more practical questions 
being given to the former. In reply, the chairman pointed out the 
salutary effect of examinations in stimulating and directing one's 
studies. Paying a tribute to Dr. Tudsbery, he spoke feelingly of 
the arduous tasks laid upon him as President by that genial task- 
master. 

"The Students" were toasted by Prof. W. C. Unwin, who 
remarked that last year 300 new members had joined the students’ 
clase, which now comprised one-seventh of the whole membership, 
and 3,000 past and present students were still borne on the books 
of the Institution in one capacity or another. The printing of 
students’ papers, recently begun, was largely due to the President. 

There were at present about 1,200 students of engineering attend- 
ing the London technical colleges, and the principle put forward 
by Arnold, that an educational barrier should be placed between 
every man and his intended vocation, was receiving general recog- 
nition. Oxford alone of British Universities had no engineering 
degree. The London University authorities hoped that many of 
their external" studeate would come from engineering colleges 
in other centres, and were compelled by statute to set different 
papers for internal” and external students, while making the 
degree equal for both classes. 

Prof. Unwin considered that the pupilage system of commencing 
an engineering career no longer suited the conditions obtaining, but 
there was at present no intermediate step between college and prac- 
tical appointments. In Germany, students had to pass one year 
in works after leaving school, as an essential preliminary to entering 
a high school, and 500 firms had provided 2,000 posts annually for 
tbis purpose, in addition to the vacancies in the State Railway 
workshops. It was most earnestly to be hoped that our own manu- 
facturing firms would do something of this kind to furnish the 
much-needed intermediate step. : 

Mr. Н. E. Steinberg, hon. secretary, replied in suitable terms, 
expressing the debt of gratitade owed by the students to the older 
members of the profession for their practical interest and sympathy. 

The musical programme was 1 by Farban's Viennese 
Band, and after dinner The Follies” also contributed to the gaiety 
of the assembly, 
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Appointments Vacant.—T wo shift engineers (858.) for 
Preston Tramways Departmens; foreman (mechanical section) for 
the Ipswich Electric Supply and Tramways Departments (£140); 
an electrician (£150) for the Middlesex Education Committee. 


The Institution of Civil Engineers.— At the annual | 


general meeting, held on 26th ult., Sir William H. White, K.C.B., 
President, in the chair, the result of the ballot for the election of 
Council for the sessional year 1904-1905 was declared as follows: 
President, Sir Guilford Molesworth, K.C.I.E.; Vice-presidents, Mr. 
F. W. Webb, Sir Alexander Birnie, Dr. Alex. B. W. Kennedy, 
F. R. S.; Mr. W. R. Galbraith. Other members of Council—Mr. 
C. N. Bell (Wellington, N Z.), Mr. C. A. Ereretop, Mr. R. Elliott- 
Cooper, Colonel R. E. B. Crompton, C. B.; Mr. W. J. Cud worth 
(York), Mr. G. F. Deacon. LL D.; Dr. F. Elgar, F. R. S.; Mr. R. A. 
Hadfield (Sheffield), Mr. G. H. Hill, Mr. C. W. Hodson (Bombay), 
Mr. J. C. Ingli, Mr G. R. Jebb (Birmingham), Mr. T. C. Keefer 
(Ottawa), Mr. A. а. Lyster (Liverpool) Mr. J. A. McDonald 
(Derby) Mr. W. Matthews, C.M.G.; Sir Charles Metcalfe, Bart. 
(Cape Town), the Hon. C. A. Parsons, F R.8. (Wylam-on-Tyne), 
Mr. A. Ross, Mr. W. Shelford, C.M.G.; Mr. Alexander Siemens, 
Mr. John Strain (Glasgow), Sir John I. Thornycroft, LL.D., F.R.8. ; 
Prof. W. C. Unwin, B.Sc., F. R. S.; Sir Leader Williams (Man- 
chester), Mr. A. F. Yarrow. 


Tramways and Light Railways Association.—The 
meeting called for Friday, 6th in*t., at the Society of Arts, when a 
topical discussion on Running Powers" was to have been intro- 
duced by Mr. Thos. W. How, F.G.8., has been postponed to a later 
date. 


OUR PERSONAL COLUMN. 


Central Station Engineers.—On Saturday, the 30th 
ult, Mr. H. WALKEN, station engineer of Plumstead Electricity 
Works, was presented with a handsome silver stop watch, suitably 
engraved, by the staff and men of the Woolwich Borough Electricity 
Department. Не is leaving to take up an appointment as chíef 
engineer at Bridgewater, bearing with him the good wishes of all 
nis old Woolwich friends. 

The Gloucester T.C. has appointed Mr. W. LLEWELYN THOMAS, 
employed by Messrs. Willans & Robinson as additional charge 
engineer at the electricity works. 

‘the staff of the Wigan Corporation Electric Light and Tram- 
ways held a smoking concert last week. The Social Club of the 
department was to have been formally opened the same night, but 
owing to the absence of Councillor R. Jounson, chairman of the 
Electric Light and Tramways Committee, the ceremony was post- 
poned. Mr. SLEVIN, the engineer and manager, was present. 

The increase of salary from £1,250 to £1,500, to Mr. Corson, 
electrical engineer at Leicester, recommended by the Committee, 
was ratified by the T.C. on April 26th by the casting vote of the 
Mayor. 

Mr. M. B. Henry, late assistant electrical engineer at Nelson, 
who has been appointed electrical engineer at Radcliffe, has 
been presented by the Nelson electrical and tramways staff with a 
silver tea and coffee service. 

The Electricity Committee of Burnley T.C. has recommended 
that the salary of Mr. R. Brrxert, electrical engineer, shall be 
increased from £400 to £450 per annum. й 

Mr. J. W. Hama bas resigned the post of assistant electrical 
engineer at Wigan, he having been appointed chief assistant elec- 
trical engineer at York. . . 

Mr. ERNTS T D. Lone, electrical engineer at Grays, was married 
on April «7th to Miss Edith Worboys, youngest daughter of the 
late Mr. T. Worboys, of Grays. 

Mr. Harry A. HAn DN, draughteman to the Metropolitan 
Borough of Bermondsey electricity and destructor department, who 
has been appointed as chief assistant electrical engineer to the 
Leatherhead Electricity Bupply Co., was accorded a bearty send-off 
by the staff of the department, and was presented with a case 
of pipes and a fountain pen as a token of esteem. Mr. Harding 
previous to taking up his appointment in Bermondsey was with the 
Weston-super-Mare electricity department, and the Brush Eleo- 
trical Engineering Co. He also 
Engineers in South Africa. 


Electric Tramway Officials.— Ins ector Evans, of the 
Halifax Corporation Tramways, who recently accepted an appoint- 
ment under the Leicester Corporation, has withdrawn from the 
latter, and bas been promoted by tbe Halifax T.C. to the post of 
traffic superintendent, at an annual salary of £150. 

Мв. MELVILLE WALTON, late an assistant in the Wolverhampton 
Corporation Tramways Department, has obtained an appointment as 
assistant electrical engineer with the Bengal-Nagpur Railway Co., 
and on Wednesday midnight of last week 50 of the employés met 
at the car depot to bid Mr. Walton farewell, and to ask his accept- 
ance of an afternoon tea service ав а token of their esteem. The 
presentation was made by Mr. Shawtield, borough electrical and 
tramways engineer, in an appreciative speech. 


General.—Mr. Сксп, E. Lvcanp, who has for several 
years been chief of the electrical department cf Messrs. Ashmore, 
Benson, Pease & Co., Ltd., Stockton-on-Tees, has now entered into 
practice аз a consulting electrical engineer at Field's Buildings, 
Middlesbrough. 

Mr. SanvEL INsuLL, president of the Chicago Edison Co., is in 
England with his family for a few weeks' holiday. 


served with the Electrical 


Mr. W.&RuTHERFOBD, of Messrs. Dick, Kerr & Co., is at present 
paying a visit to Canada and the States, 

Colonel J. J. MELLOR has resigned the chairmanship of the 
Metropolitan Railway Co. Sir ORARLET. McLaren has been 
appointed chairman in his stead. Col. Mellor will continue to hold 
а seat on the board; he took up the chairmanship in 1901, and 
is now 74 years of age. His successor is 20 years younger. 

Mr. H. A. WLB, of the firm of Willey & Co., lighting engi- 
neers, has borne the cost of installing the electric light at Exeter 
Cathedral, and has provided an electric motor for the organ. 

Mr. O. Stons who has for nearly 10 years been with the Private 
Wire & Telephone Installation Co., has transferred his services, as 
engineer, to the Electrical Engineering & Maintenance Co., of 5, 
Eastcheap, E.C. Mr. Stone’s connection with the electrical world 
dates from the early seventies, and he has been responaible for tbe 
carrying out of some very large telephone, fire alarm and recording 
clock installations. | 

Mr. W. Briaas is severing his connection with the electrical 
department of the Fairfield Shipyard, of which he has been chief 
for the past few years. Тһе workmen in the department, on 
Tuesday last week, presented him with a silver tea and coffee 
service. 

Mr. J. A. SMEATON asks us to state that he has resigned his position 
with Mr. Arthur Koppel and joined the staff of Mesers. Bichardsons, 
Westgarth & Co., Ltd., Hartlepool, Middlesbro' and Sunderland, as 
manager of their London office. Messrs. Richardsons, Westgarth 
and Co. are opening new offices at 9, Gracechurch Street, and they 
will be fully represented for marine and electrical engineering, tur- 
bines, turbo-generators, gas engines, blast furnace blowing engines, 
cooling towers, condensing plants, feed heaters, and other numerous 
specialities as manufactured by the three works. 


NEW COMPANY REGISTERED. 


Chariton Syndicate, Ltd. (80,819). — This company was 
registered on April 80th, with a capital of £5,000 in 4,990 '* A" shares of £1 each 
and 10 ** B" and 190 ** С” shares of 1s. each, to adopt certain agreements for 
the acquisition of the business of electrical engineers now carried on as 
„Johnson and Phillips,” at Victoria Road, Charlton, Kent, and to carry 
on the business of electrical, telegraph, telephone, and general engi- 
neers and merchants, cable makers and contractors, company prc- 
moters, financiers, &c. The first subscribers (each with one A” 
share) are :—A. Govey, 12, Manor Road, Stoke Newington, N., accountant ; 
H. R. Ireland, 1, Stanley Road, South Woodford, beok-keeper; J. G. Brothe- 
ridge, 84, Steedman Street, S.E., accountant; H. A. Nutland, 6, Cathles Road, 
Balbam, S.W., clerk; A. Dudley, Sutton Common Road, Button, Surrey, 
clerk; J. M. Young, 28, Cressy Road, Hampstead, clerk; and J. 8. ; 12, 
Hillfield Gardens, Muswell Hill, N., secretary. No initial public issue. The 
number of directors is not to be less than two nor more than five ; the subscribers 
are to appoint the first; remuneration, 12 per cent. of the profits. 


CITY NOTES. 


Calcutta Electric Supply Corporation. 


Tux report for 1903 to be presented at the meeting to-day states 
that the number of units of electrical energy sold during the year 
was 2,044,681, compared with 1,552,775 for the preceding year. 
The gross revenue from all sources amounted to £47,139, compared 
with £35124. Working costa were £25,552, compared with £21,990, 
The net result of the year’s operations, after making provision for 
future maintenance and repairs, is a profit of £21,587, compared 
with £13,133 in the preceding year. Exchange is calculated at 
18. 4d. per rupee. Capital expenditure during the year has been 
again large, the total outlay being £87,116, the principal items of 
which are £4,730 on freehold land and buildings, £13,308 on 
machinery and tools, £55,850 on mains, £5,550 on meters, and 
£6,611 on electrical instruments, switchboards, &c. The total 
capital expenditure to December 31st last amounted to £382,770. 
The directors have set aside £8,500 for the renewals fund account 
(an increase of £1,500). Of this, £2,574 has been expended, leaving 
a balance of £5,925 to be added to the £9,352 brought forward from 
last year. The reserve fund account remains at £35,000. To the 
net profit of £21,587 there has to be added £1,077 brought forward 
from the preceding year, making an available balance, after deduct- 
ing the interim dividend paid in November, 1903, interest on 
loans and income-tax, of £13,932. The directors recommend a final 
dividend for the half-year at the rate of 8 per cent. per annum, 
making, with the interim dividend, 7 per cent. for the year, and 
that the balance, £2,482, be carried forward. In order to meet 
capital expenditure, the directors bad to resort to a temporary loan 
from their bankers, which at December 31st last stood at £40,500. 
This loan has been already greatly reduced, and will be paid off out 
of the issue of 20,000 additional shares made in January last. 


Craigpark Electric Cable Co. 


THE accounts covering the period from January 1st, 1903, to March 
31st, 1904, show a net profit of £4,433 9s. 5d., whicb, with the balance 
of £532 58. 10d. brought forward from last account, makes 
the sum of £4,965 15s. 3d., out of this sum dividend has already 
been paid to the preference and ordinary shareholders of the old 
company at the rate of 6 per cent, per annum for the period from 
January let to May 31st, 1903, amounting to £750, and interim 
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dividend for period en Beptember 30th, 1903, amounting to 
£559 9s. has also been paid to the preference shareholders. The 
directors now recommend the following! appropriations :—One-third 
of preliminary expenses, £651 16s. 5d.; dividend on £37,500 6 per 
cent. preference shares, for half-year ending March 8186, £1,081 
8s. 10d.; dividend on ordinary shares of 5 per cent. for period of 
10 months since the formation of the company, £1,446 4s. 9d.; 
balance carried forward, £476 16s. 3d. The reconstruction referred 
to in the last report has been carried through, the public issue of 
shares being over applied for. Business during the period ander 
review has been satisfactory, although the company suffered from 
the dislucation inseparable from the removal to their new works. 
The directors are pleased to be able to report, however, that thé 
works are now in complete operation, and that the prospect for the 
current year is satisfactory. The only point upon which a qualify- 
ing remark might be made was with regard to the golf ball trade, 
formerly a large factor in the company’s business. At present this 
department was practically idle, pending legal difficulties; but the 
directors were satisfied they had actcd for the shareholders’ interest 
in refraining meantime from carrying on this branch of the business. 
They were glad to be able to report that other departmenté were 
making up for this loss. : 


Blackheath and Greenwich District Electric 
Light Co. | 


A MEETING of the debenture-stock holders was held last Friday to 
consider a resolution effecting certain modifications in the rights of 
the holders, as mentioned at the recent meeting of the company 
which was reported in our issue of March 4th. One of 
the directors made a brief explanation respecting the altered 
position of the company, which had rendered advisable the 
suggested modifications, and said that they thought that the follow- 
ing terms would be both equitable to the company and likely to 
induce the debenture holders to convert—namely, to give to the 
debenture-holders the right to convert their debenture stock 
immediately into 7 per cent. preference shares at par; or, 
in the alternative, to take for every £100 of their present 
debenture stock £125 of a new 44 per cent. first mortgage 
debenture istock, the amount of which should be limited to 
the amount of share capital for the time being subscribed. The 
chairman (Mr. H. R. Beeton), one of the trustees, spoke upon 
the proposal for a time, while efforts were made to form а quoram, 
but these efforts failing to secure the attendance of 10 stock- 
holders, the meeting stood automatically adjourned until to-day, 
and under the terms of the agreement if a quorum is not present 
to-day, such holders as are present will have power to approve the 
scheme. The holders who were in attendance unanimously 
Ed their approval of the modification proposals as outlined 
above. 


Brush Electrical Engineering Co. 


Tus directors’ 
meeting to be held at Salisbury House, Finsbury Circus, E. C., on 
Tuesday, May 10th, reads as follows :— 

“The profit and loss account for the year 1903 shows a gross 
profit of £72,663. General charges, maintenance, interest on 
debenture stock, and £6,500 carried to depreciation reserve fund, 
abeorb £44,606, leaving a balance of net profit of £28,057, which 
the directors recommend be appropriated as follows: | 


1 € t 
To dividend at the rate of 6 per cent. per annum on preference 
shares for the year ended December 81st, 1903 T .. £18,000 0 0 
To general reserve fund.. ws e ae s vd . 1,00 0 0 
To balance carried forward. ee ie es ee čo 8,057 11 6 


£28,007 11 6 


“If the shareholders adopt this recommendation, the general 
reserve fund will then stand at £20,500, and the depreciation 
reserve fund at £38,607. Outlay on new plant and buildings has 
been made only to the extent ne to ensure economy and 
efficiency in production. Nothwithstanding the keen competition 
with home and foreign manufacturers, the company has secured a 
fair share of the orders placed during the year, and the car and 
truck departments especially have been kept well occupied. The 
competition, however, has had the effect of reducing prices, and 
has retarded to some extent the benefit accruing from the extension 
of the company’s business. The increase in the volume of orders 
received by the company has involved additions to stock, which 
must be carried in order to avuid delays in manufacture and 
delivery. The directors have felt it to be desirable that their 


number should be reduced, and Mr. О. E. Hodgkin, Mr. J. 8. 


Raworth, and Mr. R. P. Sellon having resigned their seats, the 
board recommend that the minimum number of directors be reduced 
from five to four, in accordance with the powers reserved by No. 85 
of the company’s articles of association. The retiring directors are 
Lord Vaux of Harrowden, who, being eligible, offers himself for 
re-election, and Mr. W. G. Bond, who does not seek re-election.” — 

Messrs. Cooper Bros. & Co., the auditors, in their report, state 
that “although, in addition to those referred to in our report last 
year, further patents have been allowed to lapse during the year, 
theitem of patents and goodwill remains at £181,397 83. 9d., the 
figure at which it stood at June 30th, 1897. Subject tothe above 
remarks, in our opinion such balance-sheet is properly drawn up so 
as to exhibit a true and correct view of the state of the company’s 
affairs as shown by the books of the company.” 


that the ship woul 


report, to be presented at the annual general 


West Coast of America Telegraph Co. 


Sir J. D. Pawpzs presided at the meeting held at Electra House on 
Tuesday. In moving the adoption of the report, of which we gave 
an abstract last week, he went over the figures given in the report, 
and said that the increase of £4,086 in the expenses was due partly 
to the increased cost of working the stations and the general business 
of the company, and partly tothe increased cost of repairs to cables. 
£1,246 was the increase under the first head, and £2,812 was the 
increase in oost of maintenance of the cables. They had five repairs 
instead of four, and were considerably delayed by bad weather, which 
meant that the ship was longer employed. He hoped that they 
might get some return from tnat in the present year, because they 
had taken out bad places in the cable and put in new, and they hoped 
Hi not be called upon for such repairs again for 
some time. That morning they had received news that one of the 
cables was down, and the ship would have to go out 700 miles to get 
to the spot, but it was not & cable that would materially affect the 
company’s revenue. Although their steamer was old, she had just 
passed through her sixth survey with very little expense, and so far 
аз the company was concerned, she was just as good as ever. In a 
couple of years they would have to put new decks into her, but they 
had a fund which would easily meet that. | 
The report was adopted. Mr. Walters was re-elected a director, 
and the auditors were also re-elected. 


Auckland Electric Tramways Co. 


TERRE report for 1903 shows that there was expended during the 
year on capital account an amount of £82,664, making the total 
expenditure in connection with the electrical construction to 
December 31st last, £596,835. | * 


The total revenue for the year amounted to 289,080, and the expenditure to 
£63,107, which sum includes debenture and other interest, the rental and per- 
centage of profits payable to tbe Auckland City Council, cost of repairs and 
maintenance, and all other expenditare chargeable against revenue, and, in 
addition, an amount of £4,000 which the directors have placed to а contingenc 
provision account, leaving a profit of £20,823, which the board recommen 
should be applied as follows :— | 

Amount to be reserved to meet depreciation .. so У 
Dividend at the rate of 44 per cent. on the share capital .. 
alance to be carried forward es -— ee ae 


- £65,000 
18,600 i 


£20,828 


At the date of the last report only about 9 miles were in operation. Since that 
date various extensions have been opened, and there is now in operation 
17°2 miles, A further 1:4 miles is in course of construction, which it is antici- 
pated will be opened before the summer season. By в poll of the citizens, 
power has been given to the company to operate on Sundays within the oity of 
Auckland, and & service of cars has been maintained on Sundays over the 
entire system since October 4th, 1903. An issue of £200,000 5 per cent. first 
mortgage debenture stock at par was made in July last, and was fully sub- 
scribed. Owing to pressure of other engagements, Mr. Hilton has resigned the 
ehairmanship of the company, but retains his seat on the board. Mr. 
Tegetmeier has been appointed chairman. Viscount Emlyn and Mr. R. P. 
Sellon have resigned their seats on tho board, and Mr. R. P. Simpson has been 


Year ended Dec. 81st, 1908. 


‘appointed a director. 


MiLES OPEN :—Route miles sa ss ге 17:2 miles 
Bingleline  .. T ee Фә - «8 64 „ 
Double line ee ee ee os ee ee 11°8 9$ 

Number of passengers carried .. - we EM 13,585,611 

Average receipts per passenger T iT ae 1:484. 

Average expenditure per passenger .. ee ee 0:83d. 

Proportion of expenses to receipts .. as - 68 X 

Number of cars in stock ee eo oe ee 48 


Electricity Supply Co. for Spain. 


TRE directors’ report for 1903 says that the rent of 1,100,000 pesetas 
receivable under the lease of the company's undertaking in Madrid 
to the;Compania General Madrilena de Electricidad has been 
regularly paid to this company. 

The revenue has produced £82,122, to which has to be added interest on 
deposits and transfer fees, making a total of £32,618. Afterdeducting debenture 
interest, interest on loans and all charges amounting to £16,765, and after pro- 
viding £1,942 for redemption of debentures, there remains a surplus of £13,911, 
which, with the amount brought forward from last year, leaves a balance of 
£14,414, The directors propose to write off the whole of the debenture expenses 
account, amounting to £9,369, and to carry forward the balance of £5,048. 
In consequence of the expressed intention of the shareholders to devote the 
greater part of the revenue during the past and the current year to the 
redemption of the existing debentures, the directors do not recommend any 
dividend on the share capital of the company, although the full dividend on the 
preference shares migbt have been declared. 21,900 consolidated debentures 
were paid off on Janyary 1st, 1904, the money being provided in the accounts 
herewith. During 1904 the following amounts of debentures will be drawn апа 
redeemed :—On July 80th, 1904, first debentures, £7,100, and '* B" debentures, 
£3,900; on January lst, 1905, consolidated debentures £2,100 = Total £13,190. 


The meeting is to be held in London on May 17th. 


Rothesay Tramways Co. 


Tum report for 1903 states that the total capital outlay, including 
reconstruction, had cost £112,623. There was due to the British 
Electric Traction Co., Ltd., £44,338 for advances, “с. The profit 
and loss account showed that the total revenue for the year 
amounted to £8,654, and the expenditure 48,805. The latter 
amount included interest on loans and debentares. £2,634 cost of 
repairs and maintenance, and other expenditure chargeable to 
revenue. There remained a debit balance of £150 17s., which, 
deducted from the amoant of £760 18s. 5d. brought forward from a 
previous account, left a credit balance of £610 1s. 5d. The directors 
ascribed this loss to the exceptionally bad weather and depressed 
state of the trade in the district during the year. The line, 
essentially catering for holiday traffic, was specially influenced by 
these factors, but the receipts during the past had been such as 
encourage the directors with the belief that with better weather a 
more satisfactory result would be obtained. 
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Telephone Co. of Egypt. 


: Tum directors’ report for 1903 shows that after paying debenture 
interest, the revenue account shows а balance to credit of £9,516, 


which has been transferred to profit and loss. Including £2,635 : 


brought forward from 1902, the balance for disposal is £12,151. 
The directors recommend a dividend at the rate of 74 per cent. per 
annum on the preferred shares, less income-tax, which will absorb 
£5,799 ; to transfer £4,000 to reserve, and carry forward £2,352. 


At an extraordinary meeting of the company held in August last, the nominal 
capital of the company was increased to £200,000 by the creation of 20,000 pre- 
ferred shares of each, for issue from time to time as funds are required. 
During the year, 188 additional provincial lines were completed on behalf of the 
Government; and further installations of 893 have been contracted for, which 
are now in course of construction. 'The demand for exchange telephone lines 
in Cairo and Alexandria continues satisfactory, the net increase for the year 
being 260 lines. A considerable number of private lines have also been erected. 
In order to provide capita! for further extensions and the installations of 
provincial lines, the tors have issued during the past year 5,000 preferred 
shares of £5 each, and £5,000 of 6 per cent. debentures. The Working о two 
trunk line circuits between Cairo and Alexandria, which commenced on May 1st 
last, bas, so far, resulted in a small profis to the company, after paying all 
expenditure in connection therewith, 


Sabmarine Cables Trust. 


Tus thirty-third annual meeting was held on the 2nd inst, the 
Marquis of Tweeddale presiding. 

The revenue from various investments amounted to £24,583. 
After paying.the usual half-yearly coupons on October 15th last and 
the 15th ult., there was а surplus sufficient to enable the trustees to 
redeem 36 certificates, exclusive of coupons of reversion, leaving a 
balance of £61. This was the largest number of certificates redeemed 
out of surplus revenue for many years. | 

It was decided to sanction the sale of 299 shares in the Com- 
mercial Cable Co. for shares in the Mackay Cos. 


Traction and Power Securities Co. 


Tum report for 1903, to be presented at the meeting on 17th inst., 
states that the past year has not been favourable to securities of 
electrical undertakings. | 


The City and North-Eastern Suburban Electric Railway Bill in the pro 
motion of which the company was interested, and which received strong local 
support, was thrown out before the Parliamentary Committee. The directors 
also assisted in thé formation of a company to carry out a system of 
electric tramways and lighting for the town of Rangoon, but it was 
not considered advisable to concede the low terms by which the next 
tender secured the concession. The’ costs of joining in these under. 
takings, including those of one other smaller proposition, amounting to 
£ , have been charged to revenue. The directors have postponed the 
issue of the £1,000,000 of preference shares created at the last annual 
meeting, and have written off the Government stamp duty and expenses 
thereof, amounting to £2,645. The balance of revenue for the year will then be 
£4,888, which it is proposed to carry forward. This, with £7,538 brought for- 
ward from the previous year, makes a total forward of £12,871. Invest 
ments remain in the books at cost. Until, in due course, their outcome is 
ascertained, the directors will make no re-valuation, and the reserve account 
will continue to stand at £10,000. 


Edison & Swan United Electric Light Co.— An. extra- 
ordinary meeting of this company is to be held at Winchester House, 
E. C., on the 12th inst., to pass a resolution that the capital of the 
company be reduced from £1,000,000 to £941,090, in 150,000 “A” 
shares of £5 each, 26,436 “В” shares of £5 each, and 23,564" B "shares 


of £2 10s. each, by cancelling paid-up capital which has been lost, or is: 


unrepresented by available assets, to the extent of £2 10s per share 
on each of the 23,564 “ B" shares which have been issued and are 
now outstanding, and by reducing the nominal amount of each of 
such 23,564 “ В” shares to £2 108. 


Stock Exchange Announcements.—The Committee 
bas ordered the undermentioned to be quoted in the Official List :— 
Metropolitan Electric Supply Co, Ltd.—F'urther issue of 5,015 44 
per cent. cumulative preference shares of £5 each, fully paid, Nos. 
71,107 to 76,121. 


West India and Panama Telegraph Co. — The 
directors recommend a dividend of 6s. per share on account of 
arrears of dividend on the first preference shares. 


Globe Telegraph & Trust Co,—The directors have 
declared a dividend of 5s. each on the ordinary shares, making 53 
per cent. for the past year, carrying forward about £3,000. 


STOCKS AND SHARES. 


| | Wednesday Evening. 

INVESTMENT demand continues to be the feature of the Stock Ex- 
change. The speculative counters cannot complain of dullness, 
either, but the business in these pales before that being done in 
other and more settled departments.  Consols this Wednesday 
evening are nearly 90, and the Home Railway section is strong, 
while new issues of the gilt-edged varieties keep level with their 
seniors in the advance. Cheaper money lies at the root of the rise, 
and there is а healthy demand for stocks and shares on behalf of the 
public, which demonstrates clearly enough the recuperative power 
of the country after the strain of the war. The devout hope may be 
ventured that this new appetite will not be eatiated by fresh issues 
of capital from the many quarters known to be badly in want of ом}. 


THE ELECTRICAL REVIEW. - 


After being able to speak thus hopefully of the general markets, 
it is а little disappointing to have so few changes to chronicle in 
the electrical divisions. Certainly the tendency is firmer, and in 
many cases a sale can be effected at something over the medium 
price quoted in the Stock Exchange Oficial List. But it must be 
admitted that there is little “go” in these securities, although the 

upply issues have good and cheap investments to offer. South 
ndoris are another 4 firmef at 32 upon the three months’ showing 
referred to last week ; but of the higher-priced shares, Edmundson's 


Preference are the only ones changed, and here a fall of j has 


dropped the price to 52. This is due to the inclusion of the latest- 
offered shares in the current official quotation, which may be set 
down as a transitory influence. Urbans have not altered upon the 
Debenture applications. Rumour says that the underwriters will 


have to take a fair proportion of their applications, Allotments are 


expected on Friday morning. London Electrics have risen } to 30s. 
Amongst the prior stocks, County of London Second Debenture is 
again harder at 1003, the interest having now been deducted from 
the price. | 

Considerable activity is ruling in Home Rails, and several sub- 
stantial jumps have been made by the steam stocks during the past 
week. The pre-Ordinary lista has also come in for attention, and 
the result is quickly discovered by the broker who goes into the 
market armed with buying orders, for the supply is decidedly 
limited. Waterloo and City Ordinary has moved up a point to 914 
in consequence of the demand which has sprung up for 3 per cent. 
stocks, particularly those which carry a promise of more than that 
rate. The other two City electrical groups are lumpish; Central: 
London Ordinary is being done about 94, but City and South 
London finds itself almost neglected. Great Northern, Piccadilly 
and Brompton Ordinary are 93, and have been sold at that price 
this week, while Great Northern and City Preferred A“ remain at 
6, ez the divided of 1s. 82d. jast paid. Districts at 354, and Metro- 
politans at 93 are harder. 

At its present level of 103 District 4 per cent. Debenture stock 
looks a reasonably attractive investment—speculative, of course, but 
one on which the interest is hardly likely to be passed. The 4 per 
cent. scrip, which is only 50 per cent. paid up, stands at 51, and for 
some reason or other commands a very limited market, on which 
account it is manifestly better to have the fully-paid stock. Metro- 
politan 4 per cent. Debenture of 1902 fis about 1173, and the new 
33 per cent. Convertible stock has improved to nearly 10 premium. 
City and South London 5 per cent. Preference of 1901 pays about 
£4 33. on the money, and is thus one of the lowest-priced stocks 


in this section; whether it is cheap or not may be a different 


question. 

Of the traction descriptions, Calcutta Trams have hardened to 7}, 
and British Columbia Electric Railway stocks are better upon the 
appearance ОЁ a very progressive report for the quarter. The 
Deferred and Preferred stocks have reached a point over par, and 
the & per cent. cumulative Preference shares, of £10 each, are 
steady at 10j. It is still much easier to sell any of the British 
Columbia stocks than to buy them. British Electric Traction shares 
have not altered, but the Debenture stock has shed its two-point 
gain of last week, and is back to 1153, marking 115 on Tuesday. 
Other traction stocks and shares have scarcely moved. The London 
United Co.’s Bill, applying for powers of extension of the tramways 
to Staines is before a Belect Committee of the House of Commons 
this week. — — „ i | 

Globe Telegraph and Trust Preference shares are j up, and the 
Ordinary J, on the increase in the latter's dividend to 6s. per share, 
The telegraph market, as а whole, displays no especial feature, but 
the rise of the past few weeks has been maintained for the greater 
part. Direct United States are 1 lower at 103, but Commercial 
Cable Debenture is marked up 2 at 94. The Anglo-American group 
holds its own, and in the Eastern circle a rise of a point leaves ' 
Eastern Ordinary at 1253. Extension shares have hardened } to 
124. Great Northern of Copenhagen and Indo-European shares 
have been marked down to about the extent of the dividend in each 


. Case. 


Of the Telephone varieties, the National Co.'s septet is unaltered, 
save for a point rise to 103 inthe 4 per cent. Debenture. United 
River Plate Debentures are a trifle better at 1044, and the Oriental 
shares have remained as before, although the dividends are now 
deducted. | 

Next Thursday the Edison & Swan shareholders come together 
to discuss а suggested writing down of the capital, and encourage- 
ment will be afforded to such proposals by the healthier position of 
the reconstituted Welsbach Incandescent Co., which is about to pay 
б per cent. on its Ordinary shares. Brush Ordinary have moved up 
io 15s. upon the report which we mentioned last week. The 


Miscellaneous department calis for no fresh comment, but it may 
be mentioned, as several inquiries have been made, that there is no 
market in Traction and Power Securities. Needless to say, a 
similar remark applies to the Blectro-Peat Coal shares. 


У е Red. 
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Great Northern 1 татый 0 ges n 
Halifax and Be 1A Mort. Debs., Np | 


m 1 to 1,900, 
рези * 
Platino-B Brazilian 
cree | Telephone, Pret. 8 
Def. Stock "T 
Cum. 1st Pret. oe ae 


Cum. and Pret. : 
Non-cum. 8rd. Pret., 1 ° 360,000 
8 Red 


Pad апа European Tel, 4 * 


ters 2 


Cum. Pret. Nos. гю 40,000 


Do. S 
West India and Panama Telegraph . 
. и do. do. 
do. do. 


Do. 
Do. do. do. 


ELECTRICAL BAILWAY, 


Mort. 
to 11,000 of 
& swan United Ке Mes Ре, "А 


Deb. Stock Red. 
tock io^ 


— 


. РИТ гт 
. wr c tema 


Bank rate of discount 3 


per cent. (April 21st, 1904). 
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HARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. - 


Present Stock Dividends for the Closing 
NAMB, or — otations Quotations 
* Share. last уема pril 27th. May 4th. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. F АР, 1 Y M" * — { — 
50,000 Do. 7 Pret. + 1 se | ee { . 1 T 1 > 1 ж] 1 
ке Do. 26 lst Deb. Stock, Prov, Certs, ee 100 ae | .. . 115 —120 115 — 120 
20, Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 .. Б 8% | 896 |10% 103— 11 104— 11 
20,000 Do. do. 1% Cum. Prei. Б e . 2 10}— 1 101— 1 
250,000 | Central Electric Supply 4 95 Guar. Deb. Stock . ex "s W 100 us T T 106 —109 106 —109 
50,000 кашы. эзы вв and Btrand Electricity Supply . 5 |10% 10% | 8% 71— н; Ti— i 
70,000 do о. d Sam: Pref, es Б oe d ie йн 5 — bs 
40,000 Do. о, “ сеу Undertaking ” Cum, Pre. 5 2 А 80 - Б Б 
40,000 Do. д0 о. 8 ae é Б ә és m 41— 5 4 5 
pret *Ch | * са 16 1 % Deb. Stock Red, oe .* LE .. Е ме 4 à, 44% 54% Ma 68 uot 
' elsea Electricity Supply, Or 56 А ee oo " — 
188 | Oliy of London Et iri Li fioe ort aoi nu — CIN еек о — 103 MOL 103 
, ity о опаоп ectric ing, 4 ' .. ^s * id 
40,000 Do, : n. Peat 1 to 40 . * 10 .. es ee 18 — 14 13 — 14 
400,0001 2 рар Stock, Scri. n at 115) all paid .. . . „+ ee * „* ef 121 —126 121 —126 
800,000 2nd Deb. Stock Certs., all paid . И 100 Де cs is 101 —104 101 —104 
40,000 TEN. ot London & TAM * Electric Lighting, Ord 1—40,000 10 4 96 4 96 4% 7— 8 7— 8 
20,000 Do. 6 % . 40,001—60,000 10 .. II .. 11 — 12 11 pue 12 
400,0001 EO до: 4 De. Stock .. — * ee ee .. ee .. .. 1 —109 106 —109 
250,000 2nd Deb. Stock .. га vá i Stock és io ss 100 —108 99 —102 xd 
50,000 PTEE E Electric Corporation, Ord. Shares e is vé 6 1% 1% sa 5 64 Hi 
B0,000 Do. са 6 Cum. Pref. LI LE „ „* LE I * „ 6 
121.600 ee Knigh bridge El Ord Deb BOER ^s. 109 10% |10% | 12% Tha Bi tig 133 E: 
, еп nan ts ge Electric T T - ый 
90,000 do. 4% Debenture Stock Stock ox ‘i * 102 —105 102 —105 
110,000 | London Electric Supply Corporation, Limited, Ord. da as 8 КА vs ae 1— 14 1i- 1H 
49,840 Do, do, 6 % Pref 5 .. „+ ee 44— 5 44— 5 
250,0001 Do. do. do, 4 % 1st Mort. Deb. Stock Red | Stock = - Pa 95 — 98 95 — 98 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . oe 10 64% "196 8196 19 — 20 19 — 90 
71,106 Do. до, % Cum. Pref. 1—71,106, £3 paid 5 i; a $5 bà— 53— bi 
220,000! E = T iA Mort. Deb. Stock вө ке «$ EM * ы. 109 —118 109 —118 
250,0007 Mort. De желе ee .. Stock ee “+ .. 95 — 98 95 — 98 
10,852 Notting | Hill Metis Lighting é as és 10 6 96 6 6 96 124— 184 124— 184 
40,000 St. James’ and Pall Mall Electric Light, Ord ee - b 144% | 144 144% 14 — 15 14 — 15 
20,000 е до. до. 7 9 Pret, 20,081 to 40,080 b i i aw * в — 9 а — 9 
150, 0001 Do. do. dosi 84% Deb. Stock Red | 100 4% T T 97 —100 97 —100 | 
12,000 | Smithfield Markets Electric Supply, Ord, - "n P - as 24% 4% B— B 8— 94 
50,000 Do. о. do. 4% Deb. Stock .. .. | Stock w vá F 85 — 90 85 — 90 
65,000 | South London lector E E1pply, Ord. .. és ee ae id ee 13% B 96 — n 4_ 
80,000 Urban Electric Supply, .. ee ef ee ee 5 А .* B ae 4 4 ч 44 
110,000 w tminster Bl trig Bu йш V * 12 50 134% 1—13 18 
’ ев ster ec ыы у, .. * .* .. ee 
28,141 . Do, 5 % Cum. Pref. .. - ae oe | — d | 62 


Subject to Founders Shares. 


, La 
CHEMICALS, &o. . METALS, &. (continued), Prion 2] "ud 
а Acid, Hydrochlorie ae .. рег cwt, 5 / is g Copper Sheet T a» .. рег ton £74 MAT IR. 
a "n N tric $$. ^ .. ee „„ per сё, 22J- .* g "n Rod. .. per ton 274 ee ə 
a n Oxalic — ee se . рег owt, 82/- * e " (Electrolytic) Bars .. per ton £64 s. ^ 
а „ Bulphurio .. ee S рег owt, 5/6 é* e " " eets .. perton £80 oo 
a Ammoniac, 8al . S per cwt, 42/- a є 550 1 .. рег ton £74 
s Ammonia, Muriate ( (crystal .. per ton £88 10 xe e в 50 H. C. Wire per lb. Sd. a -/ 
.. per ton £80 a / Ebonite Rod зә vtt .. рег lb. 8/8 е З= 
F Bleaching powder . а per ton £4 10 e А Sheet - +» per lb. 8/- ee e 
a Bisulphide et Carbon per ton £15 T n German Bilver Wire .. per lb, 1/6 "artt =, 
a Borax. . per ton £18 * h Gutta-percha fine . 5 per lb. 8/- 4.0 — 
a Benzole (90 0 es per gal. 7J- h India-rubber, Para fine .. .. per lb. 4/8 to 4/9 8 
a ў per gal 5/6 os € Iron, Charcoal Sheets .. per ton £18 T 
a pci ap Sulphate .. .. рег ton £21 10 “ә „ Pig (Cleveland warrants) per ton 44/6 coe 
a Lead, Nitrate é T per ton £24 25 „ Forgings, 55 to size per ton From 411 и" & 
a „ White Sugar EM per ton £81 ен ií ,, Scrap, hea .. per ton 47/6 to 50/- Ж 
а uiis N gw i per се ги К 6 4. Wire, 8 No.8 .. per ton ane m E 
a Me t. r gal. as to Kl. 
a Naphtha, Solvent (90%, a 160 C). per gal. 5/6 g Lead, English Ingo .. .. per ten {12.020 } | 3/6to5/- dee. 
а Potash, Bichromate, in casks .. per] Bd. P g T Sheet E per ton £18 EE s 
a н Caustic (76/8096). . per ton £24 - m Manganin Wire No. 28 .. per lb. BI- se =, 
a Bisulphate 8 per ton £85 А g Mercury per bot, £8 2 6 1 
a Shellac per cwt, 225J- кр а Мїса in original cases) small . per lb. 6а, to 1/9 | o's 
a Baipbale of Magnesia АР per ton £4 10 Pe » " " medium per lb. 2/6 to 4/ m 
a Sulphur, Sublimed pee per ton £6 10 " large .. per lb. 4/6 to / ＋ 
a I è per ton £5 10 is p S ЖИН Bronze, plain castings per lb. 1/- to 1/23 эр 
а Lum .. рег ton £5 vs Р s rolled bars & rods per lb. 1/- to 1/8 ae 
a Boda, бейле (white 70%) .. рег ton £10 15 $e „ Btrip&sheet per lb From 1/1 ee 
a Orystals .. рег ton £8 ee 5 Platinum e .. рег os. с. a а^. 
а Bichromate, 'Casks. . „% DEB d. oe Silicium Bronze Wire . per lb 9d. to 11d. a 7 
j Steel, Magnet, acc’d’'gtodesc’ p n per ton £58 ee! 
METALS, &o. РА н bars А 21 роли гг" 
b Aluminium Ingote, іп ton lots .. рег ton #180 2 9 Tin, Block .. ..  .. per ton | £199 10 » 
b M Wire, in ton lots .. per ton £168 sé Д W ET per lb, 1/6 < 
b Sheet, in ton lots .. per ton £166 ee Wire, Nos. 1 to 16 . per lb, 17 as 
p Babbitt' 's metal ingots ga per ton £48 to £130 p р White Anti-friction Metals— ү 
с Brass (rolled metal 2" to 12") basis per lb. А "White Ant” brand per ton £12 to £62 dea 
c „ Tube (brazed) А per lb 83d. j Yarns, 2/10s Grey Cotton, on sp "ls per lb 8d. ee 
é й » (solid drawn).. per lb 73d. E 4 lea. Flax .. рег lb. . oe 
6 5, . Wire, basis... T „% per Ib, d. i „ 8 ply 10 lbs. Russian per lb. А е 
‹ Copper Tubes (brazed) .. .. per lb. | d. j „ 10 lbs. Russian, single .. per lb. А — = 
» (solid drawn) per Ib. 91d. j 180 Ibs. Jute rove per ton #11 оо - 
9 Copper Bars (best selected per ton | £74 k Zino, Bh't (Vieille Montagne bnd.) per ton £25 5 < 
Quotations sup lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co. Ltd.; c Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; е Lo 
Gow T i Co.; / India-Rubber, О.Р. and Teleg. Works Co., Ltd. ; g James & Shakspeare ; h Edward Till & Co.; 4 Bolling & Lowe; j Walter H. он 
t 
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AND RAILWAY TRAFFIC RETURNS. 


ik Morris Ashby, ша. ; т W. T. Glover & Co., Ltd. ; ;| P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor — Co., Ltd. 


Week Receipts for | No. Miles hi Receipts for Miles 
Locality. ending | the week, |wks.| Total to date. | open Locality. P endin the week. sA Total to date. | open. 
£ £* £ a* | 2" bs &* &* м 
Aberdeen ..| Apr. 30 1,188 | +20 | 48 57,704 | 411,825, 10 — Dover is ..| Apr. 30 188 | — 29 17 8078|— 170 8 — 
Birmingham „ 90 6,227 | +102 | 18 | 98,287 | + 4,960 — Dublin - „ 29 5,206 726 18 75,891 | + 1,462 47 + 
Bournemouth » 27| 1,018 | + 48 — | 79,797 — 105 — 3 East Нат .. „ 80 738 | +151 | — 8.291 5 + 
Blackburn » 99 869 | + 81 б 664 + 201 — 418 w Р 20 | 18,916 | +785 | 48 658,542 | +59,975 70 |+ 
Blackpool .. p e 507 | 4101, 4 3,012 + 178 — |© | Halifax (2 weeks) „ 20| 2,554 | —440| 8 4,276 | — 88 + 
50 —Lytham „ 28 218 — | 26 4,672 | + 4,099 7$ | — Hel 5. „ 30 2,09 | +285 | 4 064 + 732 18 721 
Bolton ee . Мау 11 1.787 4-124 6 8,878 = 128 25 = ш Ilkeston .. , 27 189 -— — 7.812 — 4 c 
Brighton ..|May 1 814 | + 26 | — 4,003 — 7% | — Isle of Thanet „ 30 499 | + 86 17 50u|— 359 | $e 
Bristol 24 ..| Apr. 29 | 4,797 | +259 | — — — 98 | — Leeds.. ё cal cag 0 892 | +281 | — 28.660 + 2,067 81442 
( Devonport „ 22|] 518 | + 99 16 7.502 + 1.064 5 — Liverpool . » 98 10.191 | +635 17 168,79 + 8,752 108 | — 
;Dudley—Sto'rb'ge | ,, 22 800 | + 96 |16 14.248 + 490 — London С.С, ..) „ 28 10 +2483 |3 | 86,751 | + 7,560 | m (71 
© Gateshead o 29 865 | +111 | 16 13,900| + 725 1 *21/|9|Manchester.. „ 30 | 11,918 | 4281 | 4 17,112 | + 12 13! = 
Gr'n'k—Pt. Glsgw 5» 3 539 | 4 18 | 16 7,614 + 638 7$ | — | о | Newcastle .. „ 80 8,519 | +440 | — — — 1) — 
BBartiepool ог З 258 | + 45 | 16 4,021 | + 390 +2 |5 | Portsmouth А „ 80 1,656 | +250 | — 8.277 + 814 143 | — 
Oldham—Ashton 5 28 651 | + 23 16 81:0, — 5083 8 | — | Salford „ 25| 8,81 | «47:5 | — 14,9868 | + 546 30 | — 
: Potteries .. : „ 22 1,700 | 4225 | 16 | 26,461 | + 2,066 | 282 | — || Sheffield... .. May 1 | 4,451 | +286 | 5 | 24,0091 + 9 +4 
ÉSouthport.. ..| „ 22| 300 |+ 48 16 | 41415 979 — [Е Southampton Apr. 28 900 |+ 8|— | — — 
fj South Staffs. .. » 99 798 | + 20 | 16 12,184 | + 197 | 212 | —2 Southend-on-Sea ..| , 27 264 | + 41) 4 1,142 | + == 
Swansea a | 509 | + 60 | 16 7,576 | - 261 — 5 Sunderland .. May 1 1.185 | +130 | 4 + W +8 
Wolverhampton. w 867 | + 21 | 16 5.511 — 267 10$ |+8 eside .| Apr. 27 237 | 7217 + 8-9 X 
Yorks. Woo! Dist. e » 651 | +400 | 16 „590 + 8,780| 6 | — [Е est Ham .. ys 28 9 4-56 | — 
(Miscellaneous. „ 22| 9,547 — |16 | 82,995 — |— |— |$ Wolverhampton 27 — T 563; — 
Burnley ә yel 200 $97 | +270 | — — — 10$ |+8g |, | Cen. London Rly... 80 6 |- 
Burton-on-Trent ..| May 1 812 — |39 | 12,951 — 84 | — . 8 = 
Cardi we .. Apr. 23 | 1,945 | +805 | — 6,668 T 80 1 | — 1 | 08— — 
ham & District н 559 | +116 | 17 8,918 | + 1,565 | & 68 | — 1 18 - 
A ee ee ” 434 — 88 17 6,781 2 M 9 — i 17 а 
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Shipley Lighting.—The report of the Electricity 
Department shows an income and expenditure for the year ended 

March 31st last, of £5,200 and £3,137 respectively, КАШ а balanoe 
of £2,063 for interest and. sinking fund. — 


INSTITUTION OF ELECTRICAL ENGINEERS. 


IN opening the meeting of the Institution on the 28th ult., the 
President, Mr. Б. Kaye Gray, referring to the nominations for 
the Council for the ensuin g session, intimated that, consequent upon 
the death of Mr. MeMillan, the secretary, the Council, with a 
view to obtaining a continuity of policy, had decided to elect a 
ast-president to serve with the incoming president during the first 
f of his term of office. Та this case the Council bad nominated 
himself as the past-president, and Mr. Alex. Siemens as president- 
elect for the ensuing session. The new Council and officers nomi- 
nated are as follows :— 
As President: 


Mr. Robert Kaye Gray. 
As Vice-Presidents : 
Dr. J. A. Fleming. *Mr. W. H. Patchell. 
Mr. J. E. Kingebury. *Mr. W. M. Mordey. 


As Members of Council : 


Bir J. Wolfe Barry, K.C.B., *Dr. R. T. Glazebrook, F. R.B. 
F.R 8. Mr. F. E. Gripper. 

Mr. T. O. Callender. *Mr. J. 8. Highfield. 

Mr. В. Dobson. “Mr, H. Hirst. 

Mr. B. Drake. Mr. G. Marconi. 

Mr. B. Z. de Ferranti. *Mr. C. H. Merz. 


* Mr. C. P. Bparks. 
Mr. A. А. Campbell Swinton. 
As Associate Members of Council : 
*Mr. T. Mather, F. R. B. Mr. Sidney Morse. 
Mr. A. J. Walter. 
As Honorary Auditors : 
Mr. F. C. Danvers. Mr. Bidney Sharp. 
As Honorary Treasurer : 
Mr. Robert Hammond. 
As Honorary Solicitors : 
Messrs. Wilson, Bristows & Carpmael. 


The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance with 
Article 45 of the articles of association. 

3 the honorary officers being eligible, are nominated for re- 
election. 


*Mr. J. Gavey, О.В. 
Mr. F. Gill. 


DIRECT-READING MEASURING INSTRUMENTS FOR 
BWITCHBOARD USE. 


By Kenetm Ёрасымвь and F. Punaa. 
(Abstract of Paper read in London, March 24th, 1904.) 


(Concluded from page 722.) 


HoT-WQiRB AMMETERS AND VOLTMETBERS. 


Tux chief difficulty in the design of a hot-wire instrument is that 
the expansions dealt with are so minute that when the necessary 
magnification has been taken into account, the available power is 

small In the case of ammeters also it is necessary to reduce 
the sise of the wire employed to а minimum in order to avoid 
excessive sluggishness. Fer currents above, say, 10 amperes, a shunt 
becomes necessary, with all its attendant drawbacks of large 
pone e consumption, high temperature errors, contact troubles, and 
80 fo 

Amongst the disadvantages possessed by hot-wire instruments ag 
a class must be mentioned the following, though it must not be 
thought that all types suffer equally—errors 2 and 3, for example, 
have been rendered almost negligible in some makes of voltmeter, 
at any rate :— 

1. Large power consumption. The drop in ammeters ranges from 
0'1 to 0:5 volt, and the current taken by voltmeters from one-third 
to one-eighth of an ampere. 

2. Uncertainty of zero. 

9. Gradual increase or decrease of reading when left in circuit. 

4. The scales are usually excessively open at the end, owing to 
the fact that the extension is roughly proportional to the square of 
the current or volts, as the case may be. While in the case of 
ammeters this is a distinot disadvantage, in the case of voltmeters 
it gives а very useful scale. 

5. The wires are usually worked as hot as possible, во as to get 
the maximum possible extension, hence a comparatively small over- 
load may destroy the wire. 

With the exception of the Cardew voltmeters, hot-wire instru- 
ments have never found great favour in this country, and it seems 
probable that for central station use they will gradually give place 
to instruments of other types. 


ELECTROSTATIC VOLTMETBRS. 


As standards for laboratory use the muiti-cellular electrostatic 
voltmeters of Lord Kelvin leave little to be desired for the measure- 
ment of fairly low voltages, as, of all instruments, those based on 
the electrostatic principle are the least liable to change with time, 
and, moreover, in many cases the fact that no current is taken is of 
importance. Like hot-wire instruments, also, they can be calibrated 
with direct current and used with confidence for the measurement 
of alternating voltages at any frequency. , 

The chief advantages which сап be claimed for electrostatic volt- 
meters are that they consume no power, and that they are unaffected 
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by stray magnetic fields. Electrostatic fields, however (set up, for 
example, by such а simple process as rubbing the glass to clean it), 
may cause considerable errors. Prof. Ayrton and Mr. Mather 
suggested the use of а transparent conducting varnish to get over 
the trouble,“ while Messrs. Hartmann & Braun cover the glass 
with meshes of a conduoting metallic paint. 

The great difficulty met with in the design of electrostatic instru- 
ments is that the forces dealt with are so small that frictional errors 
are difficult to avoid. In order to increase the power, the distance 
between the fixed and moving parts has to be reduced toa minimum, 
with the result that considerable trouble is often experienced with 
the ordinary electrostatic voltmeter, owing to sparking across, 
should there be any abnormal rise of voltage such as may be caused, 
for example, by switching а dead main into circuit. In order to 
prevent this, the segments should be lined with mica, and a high 
resistance should always be provided in series with the instrument. 
This is a much better safeguard than a spark-gap, which is at best а 
weak point in what is probably otherwise & most carefully insulated 
system. A liquid resistance sealed into a glass tube is very handy 
for this purpose. 

Messre. Ferranti have recently installed some high-tension electro- 
static voltmeters, connected through liquid resistances so arranged 
that should a short-circuit occur, the water with which they are 
filled is boiled away by the heat generated and thus the circuit is 
broken. The arrangement is said to work extremely well in prac- 


tice, and is certainly made up in a particularly handy and workman- | 


like form. 

In order to increase the range of electrostatic voltmeters, and at 
the same time to avoid sparking across, Dr. Benischke employs a 
system of condensers which may be compared to а volt box. Volt- 
meters on this principle can be constructed up to 40,0С0 volts. 


DynaMOMETER ТҮРЕ AMMETERS AND VOLTMETERS. 


During the last few years several firms have introduced direct- 
reading dynamometers, both as ammeters and voltmeters. The 
object in view has usually been to produce an instrument which 
could be used with direct or alternating current, and whose indica- 


tions were independent of frequency. These advantages are pos- . 


sessed by the well-known Siemens dynamometer ammeter, whose 
chief drawback is that its field is so weak that the readings are 
seriously affected by stray magnetio fields. The earth's field alone 
may canse an error of as much as 2 per cent, when using the 
lower half of the scale. The usual mercury cups are also а source 
of trouble, and have in the more recent modifications been dis- 
pensed with. Ав the result of this, however, not more than, say, 
1 ampere can pass through the moving-coil, so that а shunt be- 
comes necessary in the case of ammeters. It is, moreover, impera- 
tive that the ratio of the self-induction to the ohmic resistance be 
the same both in the moving-coil and in the shunt, or the readings 
will clearly be different with direct and alternating current and 
will also depend considerably on the frequency and wave-form of 
the latter. 

Owing tothe weak field employed (usually not more than one- 
tenth of that of a permanent-magnet moving-coil instrument), the 
ampere-turns of the moving-coil must be considerable, so that a 
much greater fall of potential is required over the shunt. More- 
over, the power necessary to overcome friction is usually greater 
than that required by a moving-coil instrument owing to the greater 
weight of the moving . As a rule, twenty or thirty ampere- 
turns are employed in the moving-coil, and in order to keep down 
the tewperature coefficient of the moving system, a drop of nearly 
half a volt is required. 

Messrs. Siemens & Halske obtain good results by a sort of com- 
promise. This consists in including the fixed coil of the instrument 
as part of the sbunt tothe moving coil. By this means the shunt 
not only possesses a certain amount of self-induction but its tempe- 
rature coefficient is also appreciable; and both coefficients can be 
made about equal to those of the moving-coil. 

As was pointed out, however, when speaking of permanent: 
magnet moving-coil instrumente, it is impossible, owing to the 
unequal heating of shunt and moving-coil, to entirely eliminate 
“рс errors by this means; although as the temperature 
coefficient of the moving system is in itself not more than, say, one- 
tenth per cent. per degree Centigrade, the error is very small. 

Another method of increasing the range of such an instrument is 
to employ a series transformer. This, however, as a rule, introduces 
errors with changes of frequency, and is therefore chiefly of use for 
&witchboard instruments. 

In the case of the voltmeters, the fixed and moving coils are con- 
nected in series, which means that the eelf-induction and also the 
temperature coefficient are by no means negligible for low-range 
instrumerte. In the case of а 100-volt instrument, however, the 
temperature coefficient need not exceed one-tenth per cent. per 
degree Centigrade, while the difference of reading between direct 
corrent and alternating current of 100 cycles per second due to self- 
induction, would amount to perhaps one-tenth per cent. 

The Allgemeine Elektricitiits Gesellschaft construct such an instru- 
ment, but they surround the fixed coils with а laminated iron shell, 
so that the return path of the magnet lines lies wholly in iron. This 
Las the effect of increasing the power and reducing the disturbing 
influence of stray magnetio fields. 

It is worth noting that the errors likely to be introduced by eddy 
currente in the various parte are extremely small, owing to the fact 
that the eddy currents lag practically 90" bebind the currents 
producing them, and since the currente in the fixed and moving-coils 
are in phase with one another, the eddy currente are out of phase 
with both. 


* A coating of gelatine and sulphuric acid protected by ordinary 
varnish is said to be perfectly satisfactory. 


Inpvorron ТҮРЕ AMMETERS AND VOLTMETERS FOB ALTERNATING 
CURRENTS. 
These instruments were due to Ferraris, who devoted a great deal 


of attention to the application of rotary fields to measuring instru- 


menta. | 

Undoubtedly the first ammeters and voltmeters constructed on this 
principle were due to Mr. James Swinburne. The principle of action 
is shown in fig. 5. The actual winding shown in the figure is that 
of a wattmeter. Supposing the instrument to be constructed as a 


GT 


9 
ә 6 


voltmeter, the coils 4; and 4; are highly inductive, ro that the flux 
in the limbs on which they are wound lags nearly 90° behind 
the voltage producing it. An E.M.F. is thus produced in the small 
coil, which being pivoted at c is free to swing in the air-gap. The 
third fixed coil (which is also connected across the mains whose 
voltage it is required to measure) has а considerable non-inductive 
resistance in series with it, so that ite current is practically in phase 
with the voltage, and, therefore, also with the current in the moving 
coil. A torque is thus produced which is practically proportional to 
the square of the voltage. If an even scale is required, the air-gap 
can be so shaped as to gradually lengthen out towards the upper end 
of the scale (as shown by the dotted line), so that the flux gradually 
falls off as the deflection increases. Ammeters and wattmeters can 
be constructed upon the same principle. 

Following the lead of volt 
meters consist of a disc or drum of copper or aluminium, which is 
caused to rotate owing to currents induced in it by meansofa rotary 
magnetic field. The motion is usually opposed by a spring. — — 

A disadvantage common to all rotary field instruments consists in 
the fact that the torque isdependent on the frequency. In thecase 
of ammeters, where the total current is, of course, fixed, any 
increase of frequency means a corresponding increase of torque; so 
that the deflection produced is almost proportional to the fre- 
quency. With voltmeters, on the other hand, any rise of frequency 
means also a decreased current through the choking coil; the two 
effects oppose each other, во thaf the resulting deflection is but little 
affected 


Fig. 6 shows an instrument of this type as constructed by 
Messrs. Siemens & Halske. Four coils are used on а frame 
resembling a four-pole dynamo. The opposite coils are connected 
in series, one pair being inductive and the other non-inductive. 

In another type of induction instrument the rotary field is pro- 
duced by means of a short-circuited winding, often consisting (as in 
the case of the instruments of the Allgemeine Elektricitiits Gesell- 
schaft) merely of a sheet of copper or soft iron. Fig. 7 shows 


Fia. 7. 


this instrument diagrammatically. In this case only one coil is 
required, whilst of the lines of force some go directly through the 
movable copper disc, whereas the remainder have to pass through a 
thick sheet of metal. Eddy currents are produced which react on 
the Geld, causing it to lag, so that a rotary field is produced. 

Benischke finds that anlincrease of frequency from 40 to 60 cycles 

second produces an error of from 3 to 4 per cent. in the case of 

voltmeters, but of as much as 20 to 25 per cent. in the case of 
ammeter: under moving iron instruments. . 
| As regards wave form, on the other hand, unless the iron cores 
are saturated, variations cause but small errors in tbe readings. 

Since the magnetic fields employed in induction type instru- 
ments are strong, the effect of stray flelds is extremely small, and, 
moreover, it is easy to so arrange the various coils that any 
external fields which may exist have the effect of strengthening 
one set while weakening the other, so that thé total effect is nil. 
Changes of temperature also have a very small influence on the 
readings. 

WaATTMETEBS. 


Probably no modern instrument has come in for so much adverse 
criticism as the alternating current wattmeter. This is doubtless in 


Ferraris, most of the ammeters and volt- | 
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part due to the fact that in the past many instruments which were 
anything in the world except wattmeters were put upon tbe market 
under that name; and, secondly, to the extreme difficulty which 
there is in determining the accuracy or otherwise of а wattmeter at 
low power factors. As the present time there is no reason what- 
ever for this scepticism. The principles upon which they work are 
perfectly well understood, and it is merely а question of experi- 
ence in the design and construction of the parts so as to reduce the 
various errors to a minimum, that makes the difference between a 
good and a bad instrument. 
Direct-reading wattmeters may be divided into three classes :— 


(1) Dynamometer type; (2) Rotary field type; (3) Hot - wire 


type. 

"ot these, the dynamometer typo has been by far the most 
employed, and for accurate work is undoubtedly to be preferred. 
Rotary field wattmeters, however, possess many advantages for 
switchboard work. 

Dynamometer-type Wattmeters.—The chief errors to be guarded 
against in these instruments are :— 

1. Self-induction and capacity of the moving coil and its series 
resistance. 

2. Eddy currents. ` i 

3. Effects of external magnetic fields. 

It was at one time thought that practically the only error of any 
importance was that due to the self-induction of the moving coil. 
It is now recognised, however, not only that this can be rendered 
quite negligible, but that care has even to be taken that the series 
resistance introduces no capacity. The series resistance of all 
alternating current instrumenta, should always, for this reason, be 
wound in sections. The self-induction of the moving-ooil circuit of 
a well-designed wattmeter should not exceed 10 millihenries. The 
current taken at full load would be about one-thirtieth of an ampere, 
and in that case the error in a 100-volt instrument would be less 
than j per cent. with a power factor of 0'2, and becomes quite 
negligible for all power factors greater than, say, 0:6. 

The errors due to eddy currents, which have often béen neglected, 
are usually the more serious of the two. In & badly designed watt- 
meter the error from this cause may easily amount tó as much as 
10 per cent. with a power factor of 0:5, and becomes more and more 
marked the smaller the power factor. : Йй 

The errors caused by external magnetic fields are often consider- 
able, unless the instrument is constructed astatically, and are only to 
be obviated by taking a second reading after reversing the current in 
both fized and moving coils. This precaution should always be taken 
whether the instrument be used for direct or alternating current. In 
the former case, the earth's field has often a quite appreciable effect. 
The stray field error may be roughly determined by short-circuiting 
the current coil of the instrument, while leaving the voltage on the 
shunt coil. If a deflection is produced, a corresponding amount (in 
watts) is to be added or subtracted, according to its direction, from 
the observed power. 

For low current measurements, the last method will usually be 
found sufficient, but, for heavy currente, the conductors leading 
the current to and from the instrument have usually some effect on the 
зна and this can only be eliminated by reversing, as explained 
above. 

Dynamometer-type wattmeters are difficult to construct for 
currents greater than, say, 200 amperes, as, unless very carefully 
Jaminated, eddy currents are produced in the fixed coils, and the 
effect of the leads just alluded to becomes excessive. In order 
to increase the range above, say, 400 amperes, or in order to 
obtain an instrument with more than one current range, recourse 
must be had either to a series transformer or to a shunt. For 


high-tension working, the transformer method is much to be 


preferred. 

Induction- is Wattmeters.—These instruments are similar to the 
induction ammeters and voltmeters already described, the non- 
inductive coil being replaced by a winding carrying the current, while 
the supply voltage is applied to the terminals of the inductive coil. 
The latter induces a current in the rotating diso or dram, which is 
practically 180° out of phase with the voltage, and as the current coil 
produces a flux practically in phase with the current, it follows that 
the torque will be proportional to the product of the instantaneous 
values of amperes and volts; that is to say, to the true watts. Ina 
similar way the current induced by the current coil reacts on the flux 
due to tbe volt coil, and again produces a torque proportional to the 
true watts. 

The indications are much affected by changes of frequency, tLovgh 
almost independent of wave form. 

Hot-wire Wattmeters.—Mr. Michael B. Field“ bas suggested the 
use of a hot-wire instrument, provided with a shunt ard voltage 
transformer, as a wattmeter. 

The arrangement bas the advantage that it can be employed as 
an ammeter and voltmeter as well as а wattmeter, and, but for the 
limitations necessarily imposed upon it by the fact that a hot-wire 
instrument is employed, the method would seem to have several 
advantages where a portable instrument with several ranges is 
required. 

PHASE-METEAS, ов PowzEn-FacTOB INDICATOBS. 


The simplest form of phase-meter is that shown diagrammatically 
in fig. 8. It may be described as a wattmeter having two moving 
coils rigidly attached to the same spindle and fixed at right angles 
to one another. Onecoil (a) has a non-inductive resistance in seriea 
with it, while that in the case of the other coil (ö) is highly in- 
ductive. These two circuits are connected in parallel across the 
mains; the current in one will therefore be in phase with the vol- 
tage, while that in the other will lag nearly 90° behind it. The fixed 
coil (c) is connected in the main circuit. So long as the current and 
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voltage are in phase the coil 5 will experience no torque, and the 
coil a will therefore turn into the position shown in the diagram. 
Bo soon, however, as the current lags behind the voltage, the torque 
exerted on the coil a begins to decrease, while b begins to exert an 
increasing torque, and the moving aystem takes up а new position, 
until when the lag is 90° the coil 5 will be in the plane of the fixed 
сой. This reasoning assumes the one circuit to be absolutely 
inductionless, and the other perfectly inductive, in which case it 
can be shown that the deflection of the coil is directly proportional 


. to the angle of phase displacement between current and voltage. 


In practice, owing to the fact that this assumption is not allow- 
able, the scale is not а perfectly evenly divided one. The instru- 
ment shows not only the angle of phase displacement, but also 
whether the current is a leading or a lagging one. 

The accuracy of all the phase-meters so far mentioned depends 


upon the frequency being kept constant. An indicator for three- 


phase circuite, which is independent of the frequency as well as of 
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Fig. 8. 


the voltage, has been devised by one of the authors. The arrange- 
ment is shown diagrammatically in fig. 9. It consists of three 
coils fixed to the same spindle and set at an angle of 120* to one 
another. One end of each coil is joined up so as to form А neutral 
point, while the free ends are oonnected, either through resistances 
or transformers, to the arms of the three-phase system. 

If it is only required to determine the phase displacement in one 
phase, the current flowing iu that phase is led through the fixed 
coil (a), either directly or by means of a series transformer, and the 
pointer attached to the moving system indicates the angle of lag 
or lead, as the case may be, in the same manner as has been already 
described. Should the average phase displacement of the system 
be required, two other fixed coils (b and c), making an angle of 120° 
with each other and with the coil (a) are added. These are each 
connected in circuit with one of the phases, and the pointer 
indicates directly the average power-factor of the entire system. It 
will be further seen that the indications are absolutely independent 
of voltage, frequency, and wave-form. 

The power-factor of any one of the phases can be instantly 
determined, as already explained, by sbort-circuiting the other two 
coils. If they are worked through a series transformer it is best to 
short-circnit their secondaries, rather than to open them, as in the 
latter case the iron will become saturated and the transformer may 
become hot. 


CURRENT AND VOLTAGE TRANSFORMERS. 


The current transformer is to the alternating-current instrument 
what the shunt is to the direct-current moving-coil ammeter. 

The construction of voltage transformers presents few difficulties. 
On extra high-tension circuits the insulation is the point of chief 
importance. For this purpose porcelain is by far the most satis- 
factory material to use, while above 10,000 voltd oil insulation is, 
as a rule, employed, although Messrs. Siemens & Haleke have found 
it possible to use porcelain insulation for much higher voltage than 
this. The drop of volts from open circuit to fall load need not in 


practice exceed 0°3 per cent.; and it is well known that the ratio 


of transformation is practically independent of the frequency. 

Tne design of satisfactory current transformers is more difficult, 
particularly if the indications of the ammeter are to be independent 
of frequency.. With a constant primary current the open circuit 
secondary voltage will be inversely proportional to the frequency ; 
but if the secondary circuit be a closed one and highly inductive, 
the current in it will be found to be practically independent of the 
frequency. If, moreover, the magnetising current be kept small, 
the ratio between primary and secondary current will be practically 
constant at all loads. 

To design a satisfactory current transformer the following points 
must be attended to :— | 

1. Iron of the highest quality must be employed. 

2. e magnetio circuit must be as sbort and as perfect as 


e. 

3. The ohmic resistance of the secondary circuit must be as low 
as possible. 

4. High self-induction is an advantage. 

The use of current transformers is to be recommended for all 
currents above, say, 800 amperes, if only on account of the great 
simplification which is possible in the switchboard connections. 
For currents of 1,000 amperes апа upwards the primary winding 
can be dispensed with, the transformer being simply slipped over 
the bus-bar carrying the current to be measured. 

For currente of 2,000 amperes and upwards, the transformers 


become somewhat large if the magnetic density is to be kept down, 


and various devioes have been introduced with a view to utilising 
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only a part of the total current. The simplest consists in cutting 
the conduotor into two parts and allowing only one part to act on 
the transformer. Messrs. Siemens & Halske have devised an 
extremely ingenious arrangement, in which the conductor is bent up 
into а U shape and embraces the secondary coil, which is only 
inflaenced by a fraction of a turn. The arrangement has the further 
important advantage that the coil is unaffected by stray fields. 

la conclusion, the authors express their thanks to the various 
firms who so kindly furnished them with information relati: g 
to their various instrumenta, 


P" 


The discussion was opened by Col. CRoMPTON, who remarked that 
the paper did not give information as to the difficulties met with 
in the use of instrumente under varying practical conditions. 
Messers. Crompton & Со. had devised a system of gauges in 
connection with their productions, by means of which any engineer 
could check his switchboard instruments from time to time. It was 
possible by means of suitable tools to make instruments practically 
interchangeable, owing to extreme accuracy of workmanship, and a 
good many so-called electrical errors could be eliminated in this 
way. Accurate workmanship eventually reduced the cort of pro- 
duction, and moving-coil instruments cost little more than moving- 
iron instruments. Once interchangeable instruments were intro- 
duced, 16 became an easy matter to standardise. He mentioned 
that it was extremely difficult to prevent corrosion in switchboard 
instruments, and hoped the discussion would provide information 
on the point. 

Mr. J. Кемнів inquired what accuracy really meant, 1 per cent. 
or 5 per cent. ? Certainly not т; per cent. He was glad to see the 
authore’ strong approval of moving-coil instruments, and wished 
they would standardise shunts. Moving-coil instrumente were 
produced, which gave indications with a voltage drop of +}, volt, 
and be thought a less drop than this could be obtained, with 
obvious advantage in the decreased síz3 and cost of shunta. He 
instanced а case of £60 for a 10,000-ampere shunt, of such large 
dimensions that the question of introducing it into the Board of 
Trade laboratory was а serious matter. He suggested ,' volt drop 
as sufficient, and commented on the short section devoted to hot- 
wire instruments. 

Mr. A. CAMPBELL considered that the paper contained information 
valuable to the instrument maker, ae, for instance, the use of lengthy 
shunts necessitated by temperature and frequency considerations. If 
shunts were reduced in siz3, temperature errors occurred, and 
all-copper shunts gave rise to undue heating. Referring to bis own 
compensator (mentioned by the authors), it was possible to obtain 
perfect compensation for temperature with a v; volt drop. Referring 
to the use of transformers for measuring large currents, he recom- 
mended air-core transformers for accurate work, as hysteresis troubles 
were avoided. 

Mr. 8: EvBBSHED gave a small history of scale making, endirg by 
eulogising the paper scale, which could be mechanically divided, and 
lasted well. Commenting on the value of the field in the ай-рар 
of moving-coil instrumente, given by the authors, viz, 700, 
his own firm employed fields varying from 1,500 to 1,700 for 
indexes up to 5-in., 2,000 for 10-in. index, and 4,500 for an 18-in. 
index. He had always tried to increase tbe field according to the 
moment of ioertia, with а view to obtaining rapid movements. 
Referring to permanent magnets in moving-coil instruments, 
be asserted that artificial ageing was & misnomer, and although 
many magnet ailments may be eliminated, demagnetieation could 
not be protected against. An advantage of the moving-coil 
instrument was that everything could be determined beforehand— 
except in the case of large scale instruments. The speaker then 
referred at some length to the details of such instruments, and 
empbasised the fact that the iron in an instrument should be soft. 
The air damper shown on p. 18, he stated, added largely to the 
moment of inertia of the instrument, and he had found as the result 
of tests of Messrs. Everett, Edgcumbe's and his own instrumente, as 
to the damping effects, that his own was far the best, the instru- 
ment taking 1:4 seconds to come to rest, as compared with 4 seconds 
in the other case. He quite agreed with the authors in regard to 
hot-wire instrumente, and thought they were being entirely super- 
seded ; he believed that we should have moving coil instruments for 
pc. work, end moving-iron instruments for alternating- current 
work, in both cases dead beat. 

Prof. Атвтом referred to the question of stray fields and the 
effects on switchboard instrumente. Ina London central station he 
had found a field 36 times as great as that mentioned by the authors, 
and ten times the amount was quite common. From the position of 
tbe bus-bars on tbe boarde, we were bound to get beavy fields—not 
due to the generators, but to the current in the bus-bars. In regard 
to electrostatic instruments—a difficulty of which was the crowded 
scale at the beginning—he referred to the method of putting in 
series with the instrument а condenser of the ваше capacity, which 
had the effect of averaging out electrostatic differences, and enabled 
the scale to be uniformly divided. 

Mr. W. A. Paice (in the resumed discussion, April 14th), stated 
that Messrs. Crompton & Co. had tried to construct an instrument in 
such a way that a station engineer could easily verify ita accuracy. The 
voltmeter consisted of ап indicating instrument in series with а 
resistance, the latter bearing some relation to the preesure to be 
applied to it. The instrument thus merely measured the current in 
the resistance. The essential pa:t of the ammeter was the shunt, 
and the instrument only recorded the fall of voltage over the shunt 
when the current was passing; thus the resistances of the volt- 
meters and shunts of the ammeters, were the parts to be standardised. 
If an engineer was sure of the correctness of his shunt values, it 
became a simple matter to test the instrument. The speaker then 


described in detail one of Messrs. Crompton'e moving - ooil 
instrumenta. 


Mr. JAMES BWINBURNE commented at some length on the methods 
of compensation referred to in the paper. The subject was an old 
one. Mr. Evershed and himself had worked at it 20 years 
previously. The speaker next referred to the difficulties encoun- 
tered in the use of condensere and capacity for electrostatic instra- 
ments — from which it appeared that it was difficult to obtain 
accuracy by this method. On the question of the induction instru- 
ment, all errors other than friction had been eliminated—frequenoy 
was neutralised in a correctly designed instrument. . 

Mr. F. Н. NALDzB stated that soft iron instruments needed ample 
power—the type of instrament given in the paper was out of date 
in this matter. He then referred to the question of errors in inetru- 
ments screened by iron casses and subject to magnetic fields. He 
agreed that condensers used with electrostatic instruments were 
inaccurate. 

Mr. L. W. Wi remarked on the several wattmeters of the 
dynamometer type for large currents, and dealt with methods of 
compensation for errors in these instrumenta 

Dr. О. V. DRY8DALE congratulated tbe authors on the eatisfactcry 
compensation of their Universal instruments; he had tested these 
and found them exceedingly accurate beyond ordinary limits. He 
had closely studied the dynamometer wattmeter, and suggested 
that the authors' vector diagram needed modification to take ipto 
account the capacity which exists between different parts of the 
non-inductive resistance, and the demagnetising effects of eddy 
currents. The speaker then explained his own more complete 
diagram. He suggested that wattmeters to be accurate must get 
rid of eddy currents, and that no compensation, but only correct 
construction, was needed to make them во at different power 
factors. 

Mr. E. B. ViGNOLES considered that switchboard instrumenta 
were not there for measuring purposes, but as indicators of what 
was occurring on the circuit. Accuracy was not usually required, and 
a sensible specification aeked for, say, feeder ammeters to be right 
within 10 per cent. He emphasised the necessity of-legibility— 
large figured scales could not be read accurately, and the edgewise 
instrument suffered particularly in this way. He considered the 
paper sketchy, and probably intended to draw the instrument maker, 
in which case it had succeeded pretty well He thought moving- 
coil instruments were the coming thing, but not necessarily as 
accurate as proposed by Mesers. Crompton. 

Mr. DUDDELL did not consider compensation on hot-wire instruments 
an easy matter. He did not think them suitable for switchboard 
work. He (and Mr. Mather) had been at work on a wattmeter, and 


. he thought they had got а fairly satisfactory one. Some Continental 


firms followed the system of standardisation suggested by Messrs. 
Crompton, and he had had very accurate instruments from them. 
He considered it possible, by adopting suitable capacity shunts for 
electrostatic instruments, to obtain very accurate results. 

Mr. W. H. PATCHELL offered a few remarks on behalf of instru- 
ment users, criticising both exc -esive sluggishness and sensitiveness. 
The edgewise instrament was more susceptible to stray fields than 
the flat dial type, but was convenient for use on feeder panels. Hot- 
wire instruments did not get fair play, as they were much more accu- 
rate than was usually supposed. The heating effect and energy used on 
large shunts was a matter of importance when they were behind a 
board. Hethought the arrangement suggested by Mesers. Crompton 
and Price might lead to the possibility of taking instrumente. 

Mr. К. Ерассмве, in reply, thought the standardisation of 
instrument sbunte, &c., a step in the right direction, but agreed that 
the instruments would be easy to fake. He had never noticed 
corrosion on phosphor-bronze springs, except when bad flux was 
used for soldering. Magnet troubles could be avoided Ly painting, 
and in regard to pivots the case should be kept airtight. Standarda 
of accuracy were not easily fixed, but no опе wonld object 
to ,';-volt drop, and less than that could be easily obtained. 
He bad not much faith in hot-wire instruments; they had too large 
a voltage drop. He approved of setting up" instruments-—wben 
by so doing a more open ecale was obtained —and also agreed as to 
the advantages of paper scales. In regard to the cylinder dampers 
criticised by Mr. Evershed, they would come to rest in 1j seconds, 
which he regarded as а reasonable time. Ia regard to condensers 
used with electrostatic instruments, as the capacity was small there 
was no difficulty in obtaining a satisfactory air condenser. He did 
not think Mr. Price's arrangement worth much as applied to volt- 
meters, but it was very gocd for ammeters. He had found some of 
Mr. Bwinburne's instruments very much affeoted by frequency. There 
was no compensation in his Universal type instruments as 
inferred by Dr. Drysdale; it was simply perfected construction. 


PHYSICAL SOCIETY. 


^ 


AT the meeting held March 25th, 1924, Dr. R. T. GLAZEBBROOK, 
F.R 8.. President, in the chair, a paper entitled “Note on the 
Measurement of Small Inductances and Capacities and on a Standard 
of Small Inductance,” was read by Prof. FLEwiNG It had been 
found that very good results could be obtained in the measurement 
of small inductances by Prof. Anderson's method by using a tele- 
phone in place of a galvanometer and a buzzer in the battery 
circuit. The author bad found that for long solenoide, at least 50 
diameters long, the inductance could be calculated with an accuracy of 
about 1 per zent. by the rule :— Inductance in ems. (Length of wire 
in one unit length of solenoid) x (Total length of wire in tbe whole 
solenoid in cms.). Numorous measurements were given ehowing the 
agreement between the measnred and predicted inductansa of 
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various solenoids and the limits of the dimension ratio within which 
the rule was valid. It was also shown that, by means of such a 
predetermined inductance, small capacities, such as those of Leyden 
jars, could be easily measured. A standard of inductance graduated 
in microbenries suitable for electric resonance ex ente and 
Hertzian wave telegraphy was exhibited. The standard consisted 
of a spiral of copper wire with special means for producing 
gradual variation or definite variation in the inductance thrown 
into a circuit. 

Mr. A. CaMPBELL said that they had lately measured some self- 
inductances of the order of 100 microhenries (100,C00 oms.) at the 
National Physical Laboratory. The method used was practically that 
of Max Wien as mcdified by Dolezalek. In the original method two 
contiguous arms of a Wheatstone's bridge consist of (1) the inductive 
coil (under test) shunted by a known non-inductive resistance, and 
(2) an unknown (preferably variable) inductance with an adjustable 
resistance in series, The other two arms are non-inductive resist- 
ances, with a slide-wire between them. The indicating instrument 
(either an optical telephone or a vibration-galvanometer) is tuned to 
respond only te a particular frequency, and the source of current is 
worked at this frequency. Thus, although the source give a 
quite irregular wave-form, the instrument practica ly ignores all but 
one sine-curve component, and the formula can therefore be easily 
obtained, and the inductances separately determined. The modifi- 
cation described by Dolesslek eonsists in using a current-source 
giving a nearly pure sinoidal wave and an ordinary telephone as an 
indicating instrument. The current-generator is а microphone 
hummer.” In tbis a telephone-plate (P) carries a microphone (x). 
A current from two accumulators is passed through м and the pri 
of an induction coil, the secondary being connected with a polarised 
magnet acting on P. Dolezalek states that, by the use of a " hum- 
mer” and a variable inductance standard, inductances of about 0:1 
microhenry (100 cms.) can be readily measured to within 1 or 2 per 
cent. For obtaining frequencies above 1,000 ~ per second, Mr. 
Campbell has found it desirable to replace the telephone-plate by a 
steel bar 2 5 cme. in diameter. Io order to make the note in the 
detecting telephone pure, the latter is tuned by means of a small 
screw pressing against the ferrotype plate. 

Mr. W. DUDDELL asked what precautions were taken to ensure 
that the resietances and connections used wore free from self-induc- 
tion and capacity. Hethought that some of the variations ín the 
figures given might be due to these effects. 

Dr. FLEMING, in reply, said that in connection with all measure- 
ments of small inductances, it was essential to continually cbeck the 
measurements by the aid of a small known inductance made as he 
described. They were all apt to forget that the ideal bridges 
drawn on paper were not identical with real bridges,” in that the 
latter had small inductance and capacity in all the arms and con- 
nections, and hence formule obtained on the assumption that certain 
branches were absolutely inductionless and without capacity were 
not strictly correct. In.some experiments he had found that great 
errors were introduced merely by using ordinary flexible twin wires 
for connections, as these had quite a sensible capacity per metre. In 
all methods employing the telephone as a detector, they were 
testing the observer quite as much as the method, and not only a 
perfectly quiet room, but a very acute ear, were necessary if good 
results were to be obtained. It was becoming important to 
possess methods of measuring accurately inductances of less than 
1 microbenry. 

“A Hot-Wire Ammeter for Measuring very small Alternating 
Currents,” was exhibited and described by Prof. FLEMING. í 

Tbe author eaid that in alternating-current work, particularly in 
taking the power-fsctor of small transformers and of short lengths 
of cables, the need had been felt for an ammeter not involving the 
use of iron capable of measuring currente as small as 0:01 or less of 
an ampere. He exhibited an ammeter capable of being made to 
read currents as small as 0 002 with fair accuracy. The arrange- 
ment was as follows: — Two very fine platinoid or constantin wires, 
about 1 metre long and 0:05 or even 0:02 mm. diameter, are sup- 
ported on a wooden rod with arrangements for adjusting their 
tensions. These wires are 5 mm. apart, and are held down at the 
centre by delicate spiral springs. The two wires are embraced at 
the middle by a small loop of paper carrying a very small plane 
mirror. These wires are enclosed in a box, tbe lid of which carries 
alens. By this means the light of a straight carbon filament of a 
glow lamp, or of a slit illuminated by an arc lamp reflected by tbis 
emal mirror can be focussed on a screen of ground glass. If a 
current is passed through one of these wires it sags down slightly, 
and the square root of the displacement of the image on the screen 
ib almost exactly proportional to the current passing. The instru- 
ment can be quickly calibrated by applying a known voltage to the 


ends of the wire, the resistance having previously been measured 


corresponding to the range of current used. Examples were 
given of the uie of such an instrument. Suitable very fiae wires of 
ure metals and alloys are now prepared by Messrs. Hartmann and 
raun, of Frankfurt. These fine wires require "ageing" before 
use by intermitting a current through them for 12 hours or more. 
Mr. W. DupDBLL said it was difficult to make a satisfactory 
instrument. The author had said that with a fine constantin wire 
it was possible to measure currents as small as two milliamperes. 
He asked if this was calculated or observed. Many dynamometers 
were more sensitive than the instrument shown. He asked the 
author the order of magnitude of the currents which it was neces- 
sary to measure in aerial conductors. 
Dr. W. Watson exhibited and described a form of ammeter for 
s па] alternating currents. d fi 
through a piece of iron wire bent into the form of a right angle. 
This is linked with a similar shaped piece of nickel wire forming 
of a galvanometet circuit. Toe thermo-E.M.F. atthe junction, 
produced by the hesting effect of the current, sends a current 
through the galvanometer which can be measured in the usual way, 


Tbe current to be measured flows . 


7 —— 


The current to be messured is practically proportional to the 
deflection of the galvanometer. — | | 

Mr. A. OAMPBELL, described a form of ammeter by Rubens: and 
Mr. W. A. Paice referred to an instrument similar to that shown by 
the autbor, in which the sag of the wire is measured by the move- 
ment of ар aluminium pointer. 

Dr. FrnEMiING said he was quite aware that electro-dynamometers 
had been designed for measuring very small alternating currents, 
but they were more difficult to make and calibrate than the simple 
form of hot wire instrument he now exhibited. He had no doubt 
that the use of a constantin wire of 0°02 mm. diameter would greatly 
increase the sensitiveness of the instrument, though he bad. not 
actually tried it for want of time. The magnitude of the currents 
flowing into a wireless telegrsph aerial depended upon the siza of 
the aerial. In the case of an ordinary 180-ft. single aerial the 
average value was about 0˙5 to 1 ampere, but that depended, of 
course, on the frequency cf the groups of oscillations. Although in 
the &mmeter he exhibited the sag of tbe working wire was indi- 
cated by a. mirror, yet he had also used an index needle, and he 
had no doubt а good commercial instrument might be made on this 


an. 
A paper on “ Energy of Secondary Róntgen Radiation,” was read 
by Mr. O. G. BABELA. In the passage of X-radiation through air 
under norma] atmospheric conditions, the dimínution of intensity 
due to secondary radiation is of the order of magnitude 0:02 per 
cent. per centimetre. This is a large fraction of the total loss of 
energy for penetrating rays passing through air. Applying experi- 
mental results to J. J. Thomson's calculation of the loss of energy 
per om. due to the passage throcgh a medium containing ions, and 
considering the eleotrons as the source of radiation, the number of 
these per с.с. of air under normal conditions is of the order of 102, 


THE CONTINUOUS-CURRENT 
BYSTEM AND THE SINGLE-PHASE 
SYSTEM FOR TRACTION. 


By H. M. HOBART. 


(Concluded from page 695.) 
LET us compare Lincoln's 60-mile road, introducing 


justifiable corrections for his single-phase figures, and sub- 


stituting for his 600-volt continuous current system with 
sub- stations, a system with two continuous current generating 
systems located respectively 15 miles from each end of the 
system and 30 miles from one another. These stations shall 
be equipped with slow speed 1, 350-volt continuous-current 
generators, and the cars shall be fed at an average voltage of 
1,300. Each car shall carry two 650-volt motors connected 
in series and operated as a 1,300-volt unit. The acceleration 
shall be rheostatic.* — 

The 60-mile road is operated on a schedule speed of 
80 miles per hour, with 30-second stops every two miles. 
The cars ran half-an-hour apart. The braking is at the 
rate of 2:0 m.p.h. per second (0 89 metre per second per 


second) and the accelerating is at the rate of 1:0 m. p. h. per 


second (0:45 metre per second per second). The continuous 
current car complete weighs 86 tons, and the single-phase 
car 41:3 tons. The former carries two 150-H.P. motors and 
the latter two 165-n.P. motors. | 

The diagram of cyclic operations given by Mr. Lincoln 
for the continuous current equipment becomes modified, 
owing to rheostatic control, to that given in fig. 8 (p. 767), the 
average input now being 77:5 Kw., instead of 67:2 KW., an 
increase of 15 per cent. due to rheostatic control. In 
arriving at this figure the weight of car is taken at 36 tons, 
as against Mr. Lincoln's 85 tons, to cover the increased 
rheostatic capacity required. Mr. Lincoln’s diagram for the 
single-phase equipment is reproduced in fig. 4,f and his 
figure of 78:9 Kw. average input for the single-phase equip- 
ment will be employed, except that to it must be added the 
losses in the other apparatus on the car, which, from his 
data, is seen to introduce an increase of 5 per cent. 

Hence average input рег car = 77'5 Kw. for the single- 
phase equipment. 

* By merely add ing ordinary series-parallel control apparatus to 
the equipment of such a car, it may be run through cities already 
provided with a 600-volt trolley system, and will give a high 
efficiency even with the number of stops per mile necessary in such 
crowded traffic. With the single-phase equipment on the other 
hand, such combined service, as pointed out by Lincoln, would lead 
to further serious complications owing to the essentially different 
conditions introduced by the very low voltage of the motors. 

+ From fig. 4 it is evident that the average power factor during 
starting is very low, and this leads to such large lcsses due to the 
wattless component's C?R loss in generators, transformers, line and 
motors, as to largely offset any gain through avoidance of the uso of 
sheostate in starting, 
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: Соиттнсоов-Совввит RAILWAY BYsTEM. 
Average Ew. at car in typical 2-mile run (fig. 3) 775 Kw. 
No. of cars running at one tine 225 тя 8 
No. of stations ... T ses T e 2 
Average No. of cars per station — Sag ; 4 
" volte at car ... сы , 1,300 volta 
" current Car - do one 59˙5 amps. 
ü current per station .. 238 i" 
Resistance of 15 miles of 50. w. ‘track rail and | 
60-lb. third rail oes ee 143 ohms 
Average line loss per station .. T ous 170 xw. 
ù KW. per station at cars 310 EW. 
Kw. per station at station ... S .. 327 кч. 
Per cent. loss in third rail .. sii з 52 % 
Maximum load per station. 800 кж. 


(Fach power house requires three 300-xw. generating sets of which 
one ів а spare. Each generator built for a guaranteed capacity of 
50 per cent. overlcad fcr спе hour.) 

А тегере Kw. for Whole system ds ee wee 


654 EV. 


BrxGLE-PHAsEg RaILWAY BysTEM. 
Average real Kw. at car in typical 2-mile run 


(fig. 4) ae > 
No. of cars ranning at one time у vis 
„ Ssub-stations  ... e Ses а» 
Average No. of cars per sub-station... ess six 

p ар arent KW. per саг eee is 
sí {в per сат... T T 


sí бите, рет саг eos 
» current per sub-station 


With sub-stations 12 miles apart 80-lb. track rails 
and No. 0000 B. and S. trolley wire, the resist- 
ance between sub-stations Eum for increased 
rail resistance sji oes 

Average real Ew. per sub-station at cars `... iss 

Trolley and rail loss per sub-station 

Per cent. loss in trolley and rails : 

Average real kw. per sub-station at sub-station ... 

Per cent. loss in step-down transformers... 

„ cent, loss in high tension line is 
„ cent, loss in step-up transformers. 

Total ONIS loss up to му distributing 
system 

Average real Kw. delivered to secondary dis- 
tributing system 

Average real Kw. generated at power house к 

$i apparent kw. generated (about) ... © 

Maximum load at sub-station (two cars merma 
with, say, 275 apparent Kw. each) 

(One 350- Kw. transformer will take care “of this 
with 57 per cent. overload.) 

Average load on sub-station (about) 

(These transformers are sufficiently large to take 
care of load if one is cut out.) 

Maximum load on power house in apparent Kw., say 
(Can be taken care of with three 525-xw. 

generators, one for s 


) 
(Tach generator built for guaranteed capacity of 


50 per cent. overload for one hour.) 
Average real Kw. for whole system 
ji apparent Kw. for whole system 


BSTBP-UP TRANSFORMERS. 


Three 450-x w. transformers—load can be carried by 
two in case of emergency. 


Hieu Tension Ling. 


One No. 3 B. and B. gauge line each way from 

power hovse 20,00)-volt icai nde 
Maximum loss (about)... "E 
Average loss (about) 


Був STATION EQUIPMENT. 


Four sub-stations; the power house feeds directly 
into 3,000-volt trolley. 

Each sub-station to contain one 350-kw, trans- 
former and switchboard. 


Low TENSION DISTRIBUTING SySTEM. 


Entire length of track equipped with €0-lb. conductor rail. 


Entire length of track equipped with No. 0000 
B. and 5. gauge trolley. 


Сав EQUIPMENTS. 


Fsch car equipped with two 150-n.P. continuous- 
curent railway motors ard rheostatic control 


Each car equipped with two 16+ -н.р. 4. C. railway 
motors with multiple-control apparatus complete 


ESTIMATED FIRST COST OF ELECTRICAL EQUIPMENT. 


Ромка STATION. n 


Six 300-к1. 1,350-volt, continuous current slow 
speed generators at £1 ,200 omen - iis ds „% 747,000 
Switchboards ... Я PA - sai 1,060 


Three 525-xw. 17-oycle single-phase, 3,000-volt 
generators, at £2,000 each 
„ 450-Kw. 17-cycle, 3,000 to 20, 000-volt lt step- 
up transformere, at £500 . 
Exciting generators T Э 
Switchboard... Deh see 


Hian Tension LINE. 


Á—— cel an y ag rm a P 4 8. 


Another high-tension line to be maintained as а spare at a further cost of some £10,000, ought 
system, in order to obtain (Ге same immunity from interruption of the service which is provided by the 
uee of two power houses in the latter system, the third rail may be divided into four independent sections. 
line, the advantage for the continu: ua current system would thus be considerably greater even than that arriv 


48 miles ° of 20,000 volts, single-phase transmisson 
line—No. 3 B. and 8. ENS лаан d at £240 
per mile T 

Lightning protection .. 


1,400 


690 
810 


KW. 
KW. 


£11,52) 
400 


£11,92) 


to be provided for the single-phase 
continuous current system. By the 
With the spare high tension 
ed at in the above estimate. 


ә 
„ааа АА 3 SSS SSS SSS 


Vol. 64, Мо, 1,380, May 6, 104.) THE ELECTRICAL REVIEW. 767 
Sug-stTaTIoNs. 
Four 350-xw. 17-cyole, 20,000 to 3,000 ss = 
down transformers, at £440 each .. £1,760 
Five switchboards, at £300 each  ... E ` 1,500 
Анау! see 29 for operating eub-station | 
. 1,500 
84,760 
Low TmwsroM DisTRIBUTION SYSTEM. i . 
63 miles of 6C-ib. conducting rail at £5C0 per rile 63 lee No. 0000 trolley wire in place, at £180 
installed. ve aes £31,500 per xm .. £11,340 
Bonding main track- 63 miles at £8) per mile 5,040 Bonding та track, 63 miles, at £80 per mile .. - 5,040 
15 miles of pple construction, not E H P. КЕ 
lines, at £126 per mile de 1,890 
£36,540 £18,270 
! Can Equipments. 
12 eontir uous icurrert car equipments complete 12 a. C. car equipments ooi plebe: consisting of two 
consisting {of motors with rheostatic (сот trol, 165-m.P. motors with multiple ou Leg 
heaters and'contact shoes, at £1,100 each. 413, 200 heaters and trolley, at £1700  ... £20,400 
Toran FiRST Cost OF ELEOTBICAL EQUIPMENT. 
. £57,940 | £64,610 
ESTIMATE OF YEARLY OPERATING EXPENSES, 
Continuous Current System. Alternating Current System. 
Hight men at power bouses—two = ато Fire men at power house—two EUROS 
wage, year 42.880 «ёсе, £180 per year each . . £1,800 
Fuel water, oil, &., at 0:308. per KW. -bour, ' Two patrol men—two shifts, average wage, £180 
4,250,000 x w. -hours... — 5,300 per year 720 
Repairs and maintenance of power house, electrical ' Fuel, water, oil, &., at 0 25d. per EW -bour fsa 4,600 
equipment (4 per cent. of cost per year) 328 Rejairs and maintenance of power house, electrical 
„ and maintenance of third rail (1 per cent. | equipment (3 per cent. of cost) .. 85 278 
of cost per year) ... 365 | „ and maintenance of н. т. line (5 per ont. 
„ and maintenance of car equipments (12 | per year) 596 
per cent. of cost per year) т T 1.500 „ and T M of ‘trolley (4 per cent. * 
| уваг) .. . 780 
| » and maintenance of car ar equipment аз per 
cent.) 2,440 
Total yearly operating expenses  ... .. £10,373 Total yearly operating expenses £11,164 


The increased outlay incurred by the use of two power houres with the consequent slightly increased cost of steam plant is largely 


offset by the saving obtained through d E ips 5 buildings. 
n p an not been C 


no allowance fer depreciation of sub-st 


The result shows the РЕЯ system to be 12 per 
 eent. higher in first cost, and 7 per cent. higher in operating 
\ expenses for the items taken into consideration. 

, Two power houses were taken for the continuous-current 
к as this arrangement is fairly suitable for the line 


ХХХ 


Ms 


VR EN 


Hn 
ЕН 


Minutes 
Fic. 3. 


о 0 i 


assumed by Mr. Lincoln for his purposes and for 1,950 volta 
at the generators, No especial significance is, however, to 
be attached to auch choice. For extensive lines, polyphase 
generation from a single station would often be preferable. 
Moreover, considerably higher continuous current voltage at 
the generators and motors could have conservatively been 
proposed with further resulting economies, not the least of 
which would have been the employment of a single power 
house with continuous current generators, for such a case as 
. Mr. Lincoln's 60-mile line. This would have led to lower 
generating costs, less spare sets, fewer and larger units, and 
a better load factor. 
It is believed that the arguments and comparisons in this 
article afford ground for the opinion that the superiority of 
the single-phase motor for other than main line work is as 


In this convection it may be mentioned that Mr. Lincoln makes 
te. 


E 


yet by no means a foregone conclusion. Nevertheless, the 
single-phase commutator motor represents a very important 
advance. It is beyond all comparison superior to the 
commutator-less single-phase motor, and is already not 


greatly inferior to polyphase motors and continuous-current : 
motors. This is an excellent record for such a brief develop- 
mental period. m 

The cost of the 1 ,350-volt continnous-corrent system used 
in the present estimate, and that of the 600-volt continuous- 
current system on which Mr. Lincoln estimated, are 
respectively : — 


1,800 volts. 600 volte. 
Total first cott of electrical cquipment... ee £57,900 £75,500 
Total yearly operating expenses for power and 

for maintenance of electrical plant .. £10,400 £11,100 


This shows for the former system an advantage of 30 per 
cent. in first cost of electrical equipment, and of 7 per cent. 
in total yearly operating expenses for power and for main- 
tenance of electrical plant. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to (ha. Editors for. éneerticn in this column shculd 

v be written on cne.side of. ie paper. Free use of fictiticus names, ge., 
may be made. Znsuers are frrnished by a duly qualified lawyer, 
but the Editcrs cannot undertake to be vespensible for the accuracy of 
the views which he may express.) 


u Hourry " writes: — An Electric Lighting Committee of  Bororgh 
Corporation engaged an assistant ergineer for their Electricity 
Woks at a salary of £9 per week after first interviewing bim at 
one of their committee meetings. Seme morths afterwards the 
acaistant came acrces the minutes of the meeting, ard was surprised 
to read that he bad been appointed on the followir g terme, vis. :— 
The engegt went to be determinable by the Ccuncil at tleir ples- 
eure, but be (the assistant) to give a month's notice in writirg of 
any intention on his part to retign. — "n 

“ Is this «quitable ? and can the Cot neil ссюре1 bim to give a 
month’s notice vpon resignirg, seeing that there bad been mo 
written or signed ‘agreement to that (ffect. The arsietant draws his 
salary weekly, and bas always euppored one week's notice cn either 
side to be sufficient.” | т 

°„* The courre adcpted by the Lighting Committee in the case 
referred to by “Equity” is indeed extiac rd ins ry. The terms of 
employ ment should certainly have been stated to the arsistsnt engi- 
neer at the Committee meeting. In the circumstances we do not 
see how the Council can rely upon the entry in the minutes, At 
the rame tine it is yrotable that, in accordance with the cus- 
tomary relationship of master and servant, a month's notice could 
be given and demardcd on either aide. When next he teeke’ em- 
ployment with a corporation, Equity” should take care to have 
his agreement reduced into writing, and sealed with the co) porate 
seal. >. == 


SCIENCE OF. SMOKE PREVENTION. 


Мв. O. H. Brxzauin, who writes in Science оп the above subject, 
correctly defines the n«ceseities of perfect combustion, Lut prac- 
tically confines hin. self to tbe advocacy of methods for attaining 
that end, that have not proved themselves sufficiently capable of 
securing their aim under ordirary conditions. "Lus we are intro- 
duced to air admission at the door and the sutomatic action of 
steam jets assisting the air flow during the gas distillation 
period. But this is Broadbent’s system of nearly -0 years’ stanc- 
ing, and though perfect, as far as it goes, and revcr surpassed by 
any other apparatus, it does not give that cons rvation of tempera- 
ture which is essential to enable the air admixture to produce its 
effects. Mr. Benjaminclaims that by using 2 or 3 per cent. of the 
total steam be bas eaved as much as 15 per cent. of fuel. In such 
cases, the conditions previously obtaining must have been bad 
indeed. 

Next meclanic.]stokers are referred to, and these are credited 
with saving 10 to 15 per cent. as compared with hand firing. Here, 
sgain, we must tay, so much the worse for tbat particular b.and of 
hand firing. Any sach saving can, as a rule, only be in money value 
of fuel, not in weight per unit uf cvaporation. Inceed, later we 
are told that mechanical stoking may save 15 to 30 per cent. We 
take it that this is a pecuniary economy only, and this may be the 
case. 

Firally,the chain-grate stc ker is stated to be the most successful 
solution of the soft-coal burning problem so far presented. If it 


really were so excellent, it would surely have become general in 


Great Britain, where it was in use over 40 years ago. It appears 
that New burg, a suburb of Cleveland, is to have nothing else in a 
year from now. This is praise indeed, but the chain grate, perfect 
аз a self-cleaner, would burn all the coal in England in half the 
proper time if applied, as it is often applied, w.th ro provision for 
checking excess of air through the bare grate, and generally nothing 
bey ond the crude idea. 

Used without such provision, the chain grate produces a very low 
percentage of CO,, and tbe boiler efficiency is rarely above 50 or 60 
per cent. The chain grate is so excellent in princip!e that it is a 
pity that its application should be allowed to fall into error. The 
science of fuel combustion, important as it is, has few followers in 
the ranks of the large steam users, who look at а few pounds of 
initial cost as of more importance than either smoke prevention or 
permanent economy. - 

. In Amerien there appears to be some endeavour made to enforce 
smoke abatement regulations. In this cozntry only the pressure 
of a fine isi brought to bear, and it is cheaper for a large coal-con- 
suming concern to pay heavy fines than it is to pay the extra cost 
of Welsh smokeless coal, while really sound treatment of the 
boilers, or, rather, of their furnaces, is shirked because of the 
difficulties as regards heighte and floor levels; otherwise there is no 
difficulty in rendering any boiler smokeless. The Smoke Act is 
badly enforced in this country. There is a smoke abatement 
tociety, however, which appears to have no interest whatever in the 
technical side of the subject. It seems to us that ite funds 
might ре better expended in procuring evidence. to show 
that во oke was economically preventable by proper furnaces, 
and, when prosecuting offenders, bringing forward such facta. 
Steam users usually bring forward a statement аб they are doing 


something, std tbi» generally means that they are pottering about 
with tome abortive scheme foredoomed to failure. We confess to 
being a little tired of the Richmond Scciety. 


NEW PATENTS APPLIED FOR; 1904. 


Compiled expressly for this journal by W. P. Тиомрвон & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whcm al) 
inquiries should be addressed. | 


8,848. Improved means for securing shades on the holders of electio 
in and: scent lamps.” C. W. Crocker. Aprill8th. — 

8,801. '*Improvemerte in or relating to velephones.” P. A. VAILE. 
April 15. 

8,903. ^*'Pre:sure-controlled electric switches.” . B. HYDE. April 18th. 
(Complete.) To ME "f CERT 

8,912. Improvements in line selectors of intercon. munication telephone 
apparaias.” F. WALLocH. (Date applied for under Patents Aot, 1901, pid 
tember :5th, 19.8, bel g date ot application in Germany.) April 18h. 
(Complete.) 

8.950. Electrio candle nozzle." F. THomas, Н. Јсхев snd 8. Tuomas. 
April 19th. 


8,960. ‘*Improvements in and connected with automatie short-circuit lever 
switches.” E. HILLER. April 19th. 


8,965. “Improvements in section insulators for overbead trolley wires.” 
Siemens Bros, & Co., Lip, J. F. Simpson and Н. С. NRBEAT. Aril 19th. 
(Complete.) | 

8,968. “Improvements in tbe manufacture of electrical apparat us.“ 
A. P. Hanson. (Date applied for under Patents Aot, 1901, Novemter ы, 190. 
being date of application in Denmark.) April IN ch. (Сор plete ) 

8.984. The manufacture of positive eleotre des for galvar ic batteries.“ P. 
DrLArow, Apt il 19.0. ‚ А 

8,991. ‘Improvements іп self-winding electric clocks." F. T. TaLcort and 
B. F. Keser., April 19th. 

2, 992. Telephone and telegra; h system." T. W. GLEES: x and R. HAMILTON. 
April 19th. (Date applied fcr und. г Patents Act, 1901, May 1:t, 1908, being date 
о! application in United States.) (Complet«.) E 

8,999. “Improvements in means for protecting the live parts of electric 
switches or the like.“ W.McDxvirr. April 18th. (Com ,lete.) 


9.008. Improvements in self-registering electrically operated sectional 
targets.“ G. A. PETERS, A pi il 19th. 

9.108. “Improvements in electric igniting devices for miners’ safety li mpe 
and the like.“ C. A. Dax. (Fabrik ElektriscLer Zunder, G. m. b. H., Germany.) 
April 20th. К 

9,115. ''Improvements in and relating to «lcctrio boosters." THE BRITISH 
'ITHoMsoN-HovsToN Co., LTD., and S. WooprizLD. April 20th 


9,117. Improvements in and relating to d) namo-elech io machines." Tux 
British Тномзок-Ноовток Co, LTD. (The General Electrio Co., United 
States.) April 20th. Я 


9,128. Improvements in electrio aro lamps.“ С. E. Foster, Е. R. GROTE, 
and M. V. ELY. April ЛЬ. (Cormptete.) ; | 

9,165. '*An improvement of the insulation of sparking plugs for motor 
engines." F. A. LowELL and H. G. Loxdronp. April : Ist. 


9,107. New or improved means of pply ng electrici’ y to the feet for medical 
or like purposes. J. WiLLocEks. Apt ii 21ь%. 


9,1668. Improvements іп parking pluge for motors.’ C. CHESTER and 
T. CHESTER. April 2186. — 

9,190. ‘‘Impruvements in arc lamp electrcdes." W. 8. WEEDON. April 
21st. (Date app.ied for under Patente Act, 1901, April 21st, 1808, being date of 
application in United States.) (Complete.) 


9,208. Improvements in or rela'ing to overhead conductors for supplying 
electrical energy." О. Jones, J. Ростов, К. CLARK, and T. WATERHBCCSE. 
April 21st. 

9,215. Improvemen's in electric switohes." W. Wirsos. April 91st. 
(Date applied for under Patents Act, 1901, April 21st, 1908, being date of 
application in United States.) (Complete.) 


9,226. ‘* Continuous burning arc lamp with amalgam electrodes." G. Horr- 
MANN. April 22nd. (Complete.) 

9.238. An improved joint for coupling up telegraph and telephone wires and 
the like.” E. G. Wriant. Арі 24nd. ` 

9,255. Improvements in or relating to electro-motors for motor vebicle», 
апа to the fixing or supporting of the same." Tue Romanorr (Loxpon), 
BvspiCATE. (Hippolyte de Romancff, France.) April 22nd. 

9,803. ''Imyrovements relating to electrical control of winding engines for 
the prevention of accidents.” T. C. Furrrs. April nd. 


9,806. Improved apparatus for the automatic regulation of electric 
current.” THE ACTIENGASELLSCHAFT Brown, Boveri & Cie. April 22nd. 
(Date applied for under Patents Act, 1101, April 28rd, 1908, being date of appli- 
cation in Switzerland.) (Complete.) 

9,807. “Improvements in alternating-current meters on Ferrari's principle.” 
E. Monck. April 22nd. (Complete.) 

9.3810. Improved means for carrying overhead trolley wires of electric tram- 
Ways.“ F. Morris. April 281d. 

9.872. Improvements in armatures for dynemo-electric machinery." A. F. 
HiLLs, D. UnqvBanRT, and A. E. Honey., April 28rd. 

9.878. Improvements in brushes for dynamo-electric maocbirery." A. P. 
HiLLs, D. URQUHART, and A. E. Honey, April 281d. 

9,375. “Improvements relating to electrical resistanoes." E. VEDOVELL!. 
April 23rd. (Date applied for under Patentes Act, 1901, October 19th, 1008, 
being date of application in France.) (Complete.) D. 

9,877. “Improvements in electric treadles or contact makers for railway a 
nalling and the like.“ 8 P. Woop and McKenzie & HOLLAND, LTD. April 23:0. 


9,885. Improvements in the apparatus for the automatic regulation of cur- 
rent in electric lighting installations." | AKTIENGESELL& НАРТ Brown, Boveri 
ET Сік. April 28rd. (Date applied for under Patents Act, 1901, April 25th, 1908, 
being date of application in Switzerland.) (Complete.) | 

9,888. Improvements in and felating to electric jacquard card-cutting elec- 
tric weaving and the like." О, ZExkowitz. April <8rd. 


Electrical Standardisation.— An application which has 
been made to the Glasgow Corporation by the President of the Institu- 
tion of Electrical Engineers and the chairman of the Sub-com- 
mittee on Generators, Motors and Transformers, for a subscription 
er donation towards the work now being carried on in London by 
the Engineering Standards Committee, has been, remitted to the 
Finance Sub-Committee of the Electricity Committee of the T:C. 
for consideration. 
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THE ELECTRIC LIGHTING BILL, 1904. 


THE Government Bill which was introduced into the House 
of Lords by Lord Wolverton, on May 2nd, to amend the 
Acts relating to electric lighting, should receive the careful 
attention of local authorities and companies who are 
interested in the supply of electricity. We have often 
urged the need for reform ; we have often expressed surprise 
that the recommendations of the Joint Committee in 1898 
have not been acted upon before this; it is pleasing to see 
that the Legislature has at length turned its attention to 
the matter, 

The chief reforms suggested are ( 9 0 the grant of power 
to the Board of Trade to allow undertakers to acquire land 
compulsorily; (2) an alteration of the existing law as to 
compulsory purchase by the local authority of an under- 
taking belonging to a company ; (8) a proposal to deprive 


local authorities of the power which they now possess to vedo 
the grant of a iiim order to private E within 
their area. 


. As to the first of these, the Bill empowers the Board of 
Trade to make provisional orders to authorise any local 
authority, company, or person already authorised to supply 
electricity in any area to acquire compulsorily for the 
purpose of a generating station any land specified in 
the order, whether. situated within or without the 
area of supply, and in the case of a local 
authority, whether situated within or without their 
district,” proper notice having been given to owners, 
lessees, and occupiers of land and to the public, of their 
intention to apply for such an order. This is a great advance 
upon existing legislation. Under the Electric Lighting 
Act of 1882, those who supply electricity under an ordinary 
provisional order, merely have power to enter into agreements 
for the purchase of land for generating stations. If com- 
pulsory purchase is required, the matter has to be specially 
provided for in an Act of Parliament. Of course the 
matter has often been well settled by agreement, but the Bill 
under discussion gives power to acquire land not only within 


the area of supply, but dutside that area. Hence, if pro- 


moters think that a generating station can be built at less 
cost at a particular place, they can obtain the necessary 
power to do so, without the expense of promoting a special 
Act of Parliament. It may be thought a strong measure to 
give the Board of Trade power to allow land to be acquired 
by compulsory purchase; but a power to do this has already 
been vested in, and has been exercised by, the Light Railway 
Commissioners. The Bill further provides that the Board of 
Trade may allow promoters to break up any road, railway, or 
tramway, of course, upon the usual terms as to making 
good any damage which may be so occasioned. 

We have only to refer to Sec. 11 of the Electric Lighting 
Act, 1882, to understand how great an advance is made by 


the new. Bill. That section provides that: 
D 
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Any local authority who bave obtained а“ license, order, or 
special Act for the supply of electricity, may contract with any 
company or person for the execution and maintenance of any 
works needed for the purposes of such supply, or for the supply of 
electricity within any area mentioned in such license, order, or 


special Act, or in any part of such area; but no local authority, . 


company, or person shall by any contract or assignment transfer to 
any other company or person, or divest themselves of any legal 
powers given to them, or apy legal liabilities imposed on them by 
this Act, or by any licenre, order, or special Act, without the consent 
of the Board of Trade. 


With regard to the compulsory purchase of undertakings 
by local authorities, the Bill makes a very important altera- 
tion in the law. Ав our readers are probably aware, it is 
provided by Sec. 2 of the Electric Lighting Act, 1882, that 
within certain periods after a provisional order comes into 
force, local authorities now have power to purobase the 
undertaking of a company on the terms of paying :—“ The 
then value of all lands and buildings, works, materials, and 
plant of such undertakers suitable to, and used by, them for 
the purposes of their undertaking within their jurisdiction, 
such value to bein the case of difference determined by 
arbitration, provided that the value of euch land, buildings, 
&c., shall be deemed to be their fair market value at the 
time of the purchase, due regard being had to the nature 
and then condition of such buildings, &c., and to the state 
of repair thereof, and to the circumstance that they are in 
such a position as to be ready for immediate working, &c., 
but without any addition in respect of compulsory purchase 
or of goodwill, or of any profits which may or might have 
been or be made from the undertaking, or of any similar 
considerations,"  Realising the damping effect which this 
clause was having upon electrical enterprise, the Joint Com- 
mittee in 1898 recommended that “the Board of Trade 
should have power to insert the purchase clause in the pro- 
. visional order, if the local authorities concerned can... . 
show good cause.” Unfortunately, the Bill under discussion 
does not go quite so far as this, but it provides that the 
Board of Trade may, by provisional order, exclude the power 
of compulsory purchase given by Sec. 2 of the Act of 1888. 
If this power is exercised, the local authorities interested 
must first be notified, and their objections, if any, must 
receive consideration. It is presumed that in deciding euch 
a point the Board would consider the likelihood of the local 
authority ever exercising the option sought for. 

We now come to consider the section which alters the 
existing law as to veto by the local authority. Hitherto 
the local autbority has had power to refuse consent, 
and tbe consent must not be dispensed with except in 
cases where the Board of Trade thinks proper to 
make an order to that effect, In future, if the Bill 
under notice becomes law, the consent of the local 
authority is dispensed with, but, of course, the Board 
of Trade must hear any objections to a provisional order in 
favour of à company which may be put forward by the local 
authority. This amerdment of the law wovld have the 
desirable effect of enabling а private company to obtain an 
order to supply electricity for the benefit of the. inhabitants 
of a district whose lecal authority desired to reserve the 
right to supply for the ostensible benefit of ratepayers. It 
i8 a recognition by Parliament that the system of surrendering 
the entire right to supply electricity to municipal bodies has 
been examined and found wanting. 

The Bill makes another change which is worthy of passing 
notice. 


practice with feelings of satisfaction. 


It is provided: by Sec. 32 (1) of the Electric Lighting 
(Clanses) Act, 1899, that tbe prices to be charged by the 
undertakers for energy supplied by them sball not exceed 
those stated in that behalf in the special order, or in the 
case of а method of charge approved by the Board of Trade, 
such price as the Board of Trade determine on approving the 
method. | 

Provided that if in a case where the local authority are 
not themselves the undertakers, either the local authority or 
the undertakers at any time after the expiration of seven 
years, after the commencement, of the special order, make a 
representation to the Board of Trade that the prices or 
methods of charge stated in the special order or so approved 
as aforesaid, or substituting other prices or methods in 
lieu thereof, and the prices or methods of charge so varied or 
substituted shall have effect on and after such day as may 
be mentioned in the order as if they bad been stated in the 
special order. Provided also that the prices and methods of 
charge for the time being in force may be altered in like 
manner at any time after the expiration of any or every 
period of seven years after they were last altered. 

The new Act provides for a quinquennial inetead of a 
seven-yearly revision of the maximum price. It also 
amplifies and amends the provisions of the Electric Lighting 
(Clauses Act), 1899, as to the certification of meters. 

There are certain other reforms which we would be glad 
to have seen provided for ; but a little reform is better than 
nothing. We trust that the exigencies of public businese 
may permit this measure to become law in the present 
session. 


— — — — 


As a result of tbe difficulty which bas 
been experienced of late in raising money 


What is a 
Reserve Fund? 


for industrial and other purposes, there is a tendency on the 


part of some companies which have been so fortunate as 
to accumulate reserve funds, to invest such funds in their own 
businesses. We must confess that while we fully appreciate 
the significance of the argumenta which are used in justifi- 
cation of this procedure, and though it may be intended 
merely as a temporary expedient, we cannot view the 
The great value of & 
reserve fund to any company lies in its existence in liquid 
form, so that it is easily realizable; therefore, however low 
the rate of interest may be, compared with the possible profit 
that might be earned on the money if employed in actual 


manufacturing operations, the investment of such a 


fund in sound marketable everyday securities which 
show a minimum of fluctuation, is the only really safe 
course to be adopted. We, of course, particularly 
apply these remarks to electrical manufacturing companier, 
because during recent years some undertakings of this kind 
have by the vicissitudes of fortune been made to show a very 
variable business curve with some ugly drops, and it 
is conceivable that the existence of a substantial reserve 
might tide such companies over an awkward year, when 
without it they might find themselves in trouble. 

We do not doubt that in isolated instances there may 
be condoning circumstances, but we have no wish to 
gpeak exclusively of the several recent instances which have 
occurred in connection with this industry ; rather do we 
wish to urge upon electrical companies en bloc, the un- 
desirability of carrying this sort of thing too far. It 
is, no doubt, an elementary piece of advice to give, 
but some everyday truths are often the least recog- 
nised, and we think it wil be timely if, in simple 
terms, we offer the reminder that it is better to invest 
a ‘reserve bearing a low rate of, return (and have safety, 
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than to convert your reserve into an increase of capital, 
re weaken а concern which may chance to fall upon bad 
ys. 


Power Station THE paper on this subject contributed 
Design. by Messrs. Merz and McLellan to the pro- 
ceedings of the I.E.E. will certainly rank amongst the best 
and most useful of the session now drawing to a close ; and, 
fortunately, sufficient time has been allowed for а fairly 
adequate discussion. In pessing, we may once more point 
out that too much time is wasted in reading, or whispering, 
papers before the members, and too little is often allotted 
to the discussion. If fewer papers were accepted, and those 
more fully discussed, while other papers of merit were 
published as original communications, we think that greater 
profit would result. 


Returning to the paper above-mentioned, although some 


speakers suggested that everybody knew it all long ago, 
we take leave to say that in many ‘cases this fore-knowledge 
has been admirably concealed. The ring main, of which we 
have so often pointed out the disadvantages ; the unjusti- 
fiable expenditure on buildings of ornate design ; the lavish 
provision of auxiliary appliances, which cost more than they 
save ; and the excessive complication of switchboards, pro- 
viding for all sorts of alternatives, instead of rendering 
them superfluous by simple and sound design—all these are 
faults which are being repeated even to-day, and the authors 
are to be congratulated upon their vigorous denunciation of 
such practice, 

Their frank advocacy of the Parsons turbo-generator is 
all the more weighty, seeing that it is based upon practical 
experience with this type of plant, and that their Carville 
station is being wholly equipped therewith; but it was 
unfortunate that gas engines were passed over so lightly, as 
the gas engine is a factor in future power-station design 
which cannot be ignored. 

Turning to the discussion, which was of more than ordi- 
nary interest, the remarks of Colonel Orompton were 
amongst the most striking. He stated, from his own expe- 
rience, that gas-driven plant was a practical success, at any 
rate up ‘о 1,000 xw.; that by an improved boiler-setting 
he could evaporate 9 lb. of water per lb. of coal containing 
no less than 30 per cent. of ash; and that renewed 
trials of the Druitt-Halpin thermal storage system had 
revealed the remarkable fact that the evaporative capacity 
of a boiler could be trebled thereby, thus greatly reducing 
the capital outlay, and improving the load factor of the 
steam-raising plant. The first and second of these state- 
ments are the most important, and are in harmony with the 
views which we have consistently put forward for years past. 
As to the future supremacy of internal combustion engines 
we entertain no doubts As for the question of bed 
boiler setting, we have pointed out ad nauseam that the 
present setting of boilers, especially water-tube boilers, is 
wholly wrong ; neither efficiency nor smokelessness can 
possibly be attained unless ample epace is allowed over the 
grate for perfect combustion to take place. In this connec- 
tion, we have pleasure in acknowledging the valuable work 
done by our esteemed contributor, Mr. W. H. Booth, who 
long ago realised the futility of the present methods, and 
has persistently advocated in our columns the scientific 
treatment of fuel combustion. We regret that Col. Crompton 
did not see fit to refer to Mr. Booth’s prior work in this 
direction. 

As for the thermal storage system, we must confess that 
we have no faith in it. Storage ought to be carried out at 
the electrical end of the installation—preferably at the end 
of the feeders—not at the beginning! When one considers 
that not more than 10 per cent. of the energy thermally 
stored is eventually supplied to the mains, and that it in 
. no way diminishes the capacity of the engines, dynamos, 
switchgear, or feeders, improves their load factor, or adds 
to the reliability of supply, one cannot help clearly seeing 
the fallacy of the system. 


THE ¿THERMAL EFFECT AND THE 
PRACTICAL UTILITY OF SUPERHEATED 
STEAM. 


By ROBERT H. SMITH. 


THE interesting article that appeared in the ELECTRICAL 
Review of April 15th upon © Superheated Steam suggests 
that the reason for the utility of superheating in steam- 
power production is obgcure, and that further investigation 
of the specific heat of superheated steam may throw light 
upon the problem. 

The following calculations seem to make it clear that this 
utility of superheating has no reason beyond that of keeping 
the engine cylinder walls, piston surface and valve seate and 
faces dry. This dryness is of immense utility. Steam of 
any quality parts with its heat to a wet iron wall very readily 
and quickly, but only slowly to a dry wall. The difference 
is still more marked when it is superimposed upon the 
difference between dry superheated steam and wet steam 
or just dry saturated steam. Any incipient wetness either 
in the steam or on the wall leads to rapid loss of heat and 
to consequent condensation, which increases the evil 
cumulatively. Dryness also appears to diminish steam 
leakage past valve seats. | 

It is true that она gives a thermodynamic 
advantage beyond the maintenance of dryness, bat 
it is so very slight as not at all to compensate the 
expense of the process The practical conclusion is that 
superheating should be carried only to that degree sufficient 
to ensure dryness in steam-pipes, valve-chests, ports, and 
cylinder throughout both admission, expansion, and exhaust. 

Occasionally there seems to be a vague idea that the super- 
heating takes place otherwise than at constant pressure. 
Superheating otherwise than in this manner is, of course, a 
mechanical possibility, either by mechanical compression or 
by redaction of pressure by passage through a reducing valve 
accompanied by conductive heating. But no such means are 
employed, and elementary common sense will prevent their 
employment. The pressure is the same throughout the 
boiler steam-space and the superheater, except when there 
is a great rush of steam through a superheater whose tubes 
have been made too small, when there will be a small un- 
intended drop of pressure through the superheater tubes, 

Again there is sometimes a vague notion that superhesting 
at constant pressure does not increase the mechanical work 
done. Of course, it does do во by expansion of the steam 
volume and by consequent enlargement of the pv product 
entering the cylinder per Ib. of steam used. In the super- 
heater itself extra mechanical work is done equal to the 
product of the pressure p and the increase of volume; and 
this work is transmitted forwardsand delivered to the cylinder- 

iston. | 
d If 1, be the saturation temperature at the given pressure, 
and if /, be measured from absolute zero, and / be the extra 
superheat imparted, then an approximation to the ratio of 
expansion at constant pressure effected by the superheating is 


2 This would be accurate if the 


a cue uu. 
А 2 
steam expanded as a perfect dry gas. Its deviation from 


accuracy is found to be of little or no importance to far as 


regards the present problem. This, then, ia nearly the ratio 
in which the pv per lb. of steam is increased by the super- 
heating. | | 
Whatever be the index of the expansion curve after cut- 
off in the cylinder, во long as this index remains unchanged, 
the work done, irrespective of back-pressure, during admission 
and expansion is proportional to this pv. The work ро 
itself is originally done in the boiler and superheater, and 
taken in ft.-lba. per hour, and divided by 1:98 x 10° (i. e., 
multiplied by 4 x 1:01 x 1079) is the mechanical horse- 
power at which the boiler does mechanical work. This 
boiler mechanical horse-power is increased by superheating 


in the ratio 1 + н nearly. 


8 
Taking :48 ав the specific heat of steam per lb. and per 
1° rise of temperature beyond saturation temperature, the 
amount of heat conducted to the steam per lb. to effect the 
superheating is 48 /, If H be the total heat of 1 lb. of 
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saturated steam from average feed temperature, say, 60° F., 
the total heat for water heating, evaporation, and super- 
heating, ізн + °48 £, and the superheating has increased 
this in the ratio 1.4- TUS 

Comparing now the ratio of inorease of useful product in 
mechanical power with that of the cost in heat conducted, 
the comparison is— 7 


Р 

ЕЕ л 
lar 
l 
1 + 48 — 
H 


In the following table of values of this ratio the superheat 
‚ is taken as 100°. | 


t = 700 800 850 F. absol. 
|. P= 3244 117 218 Iba /in absol. 
Eiet 2% н 1127 1,187 1174 B. Th. U. from 60°. 
t 
1+ 2 
. 5... = 1097 1088 1074 for { = 100° of superheat. 
1+ 48 = . 


The table covers an extreme range of pressure, and the 
variation of the ratio is very slow. Per 10? Е. superheat, it 
is about 1 per cent increase for very low, and # per cent. 
increase for very high pressures. The annexed diagram 
shows the variation of the ratio with pressure, as also the 
total heats of saturated steam. This latter curve will also 
represent the total, including superheat, if the right-hand 
scale be marked 48 B.Th.U. higher. 


^ 


Absotute Pressure !bo./in.* 


Irrespective of back pressure, this would be the strictly 
correct measure of the advantage gained from superheating 
if (1) the superheat did not alter the index of expansion 
after cut-off, and (2) if superheating did not cost anything 
beyond the additional conductive supply of heat required 
for it. 

Now, if the specific heat were taken as 60 instead of °48, 
this would make the divisor greater and the ratio less ; but 
the diminution is only about 1 per cent. Thus, as the excess 
over unity is small and unimportant, and a large change of 
specific heat changes it very little, the exact determination 
of the specific heat is of no practical importance so far as 
concerns this particular question. 

The above calculated ratios agree quite closely with the 
formula (1°1 — ‘0001 p). This gives the following 


table :— 
| p= 25 50 100 150 200 250 Ibs. /in: 
i ; absolute. 
Increased boiler 
8 mecbanical HP... | 0975 1-095 1:09 1:085 1:08 1 075 per 100° 
E. Increased boiler superheat. 
heat н.р, 


For any other degree of superheat than 100°, the excess 
over unity is closely proportionate to the superheat. 

It is very apparent that these small percentages of advan- 
tage would not in themselves justify the somewhat serious 
cost of superheating. 

But Rankine's approximation to the index of the adiabatic 
expansion curve of dry saturated steam is 1:18, while that of 
superheated steam is taken as about 1:3. The latter falls 
very mach more rapidly, and thus gives much less work after 
out-off. If all the resilience under the two curves were 
developed and utilised as work done on the piston, then, 


1170 


inclusive of the initial pv work done during admission (and 
irrespective of back pressure), the work obtainable by 
saturated steam would bear to that obtainable by guper- 


heated steam the ratio t „ ae G nearly, or . 


13 1°3 4'8 

twice as much. The effective powers developed do not bear 
80 great a ratio for various reasons, the two main ones being 
incomplete expansion and back-pressure, But the ratio 2 
gives a large margin for such losses, and after making deduc- 
tion for these, it reduces to complete insignificance the small 
1 to $ per cent. advantage shown in the above table. The 
ratio in the table is to the advantage of superheated steam, 
while this enormous ratio 2 is to its disadvantage. 

Of course, the index 1°18 for saturated steam is a some- 
what rough approximation, the actual index varying all along 
the curve ; but the differences here considered are so large as 
to make it certain that the approximation is amply sufficient 
for the matter in hand. | ! ASA 

Why does the saturated steam expansion curve “ hold up” 
80 much better than the superheated curve, and so give so 
much more indicator card area uncerneath it? The question 
and answer to it are important, because they go to the root of 
the whole matter. It “holds up” to an index very little 
over 1j instead of nearly 14, simply because during the 
expansion condensation goes on and the condensing steam 
“gives up" latent heat in the process. The common 
phrase of the physics-books gives up is apt to be: mis~ 
leading. Of course the heat is not “given up," bnt is 
retained by the water-steam. It is only converted from 
„latent into “sensible” or resilient heat—heat that pro- 
duces expansion, or rise of pressure or rise of temperature. 
This conversion into sensible heat prevents, for each degree 


of expansion, the fall of pressure and temperature being so - 


great as it would be if there were no condensation; or, 
stated in other terms, for each degree of fall of pressure and 
temperature, it produces more expansion than there would 
be if there were no condensation. That is to say, in spite 
of some of the steam being converted into dense water, the 
heat so liberated, so expand8 the remaining steam that thid 
expansion more than compensates the loss of volume by con- 
densation. : 

Thus the merit of the 14 index over the 14 index in 
respect of superior resilience, developing more useful 
mechanical horse-power, is wholly and essentially due to ita 
being accompanied by condensation of steam into water. 
But the whole merit and utility of using superheated steam 
in engines lies in that it prevents condensation, and keepa 
the cylinder and ports dry. · Es 

This sounds paradoxical, but it is true. It is so because, 
once any condensation is started, it is difficult or impossible 
to prevent excessive condensation far beyond what corre- 
sponds to adiabatic expansion. The excess beyond ‘the 
adiabatic expansion drags the curve down without com- 
pensating advantages, and so as to destroy thermo-dynamic 
efficiency altogether. In the cylinder this excess of con- 
densation occurs chiefly before cut-off. It is well to 
remember that calling the period after cut-off thé 
“period of expansion, is a purely conventional usage of 
language. The admission from boiler to cylinder is also 
expansion, and, if it could be made adiabatic, most 
of the evil of the use of saturated steam would be 
obviated. But the fact is that, because of the physical 
character of the materials that must be used, adiabatic ex- 


pansion of steam in steam engines is an impossibility except : 


with superheated steam. The index 1:18 is actually а 
myth, so far as steam engine action is concerned. ‘With 
steam not dried by superheating, the index 1:4, or even 1:5; 
is more likely to be common ; ahd, in fact, on expansion intó 
a cold cylinder during the first ‘instants, and until it gets 
somewhat warmed, the drop of pressure on the pv diagram 
must be nearly down а vertical line. d 
Several recent sets of experiments seem to indicate much 
greater leakage past valve seats with wet than with dry 
steam. This result, if true, does not appear to' be so 
mysterious as it has often been considered. Leakage is a 
volumetric phenomenon. If the  fluid-solid frictional 
coefficients which hinder it were the same for dry steam 
as for hot water, then the ваше volume of dry steam would 
leak past per second as of hot water. For equal volumes the 
immensely greater weight of water than of steam is ample 


„———— 
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explanation of the measured results of the experiments 
referred to above. This question of leakage past valves 
furnishes strong argument in favour of dry slightly super- 
heated steam in all the valve chests. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Some Recent Improvements in Steel Conduits for Electric 
Wiring. 


The letter on this subject in your issue of April 29th | 


certainly calla for attention to the two classes of tubing for 
installations. I have had to do with both systems from the 
time steel conduit was first introduced, and find that the 
Simplex conduit is suitable for running the circuit through at 
the same time as one fixes the tubing, or by drawing through 
afterwards by draw wires as some contracts specify ; 
whereas if insulated tubing is used, the wires naturally 
twist up if put in as the tubing is fixed, or if draw wires are 
used, the interior insulation of piping has a nasty habit of 
rucking up and choking the passage, often necessitating 
taking the tubing out or down again to clear it, which 
leaves it as common screwed barrel. 

As regards earthing, although a socketed tube cannot 
make as good a contact as a ecrewed one, still I have always 
been able to pass all carthing requirements when using 
oe by rubbing the ends, before sealing, with a rough 

e. 


London, S. W. 


We regret that we are compelled to hold over until next 
week several interesting letters on this subject.— Eps. E.R. | 


H. W. Rawley. 


Disputed Results from a Refuse Destructor. 


On page 309 of the ELECTRICAL REVIEW, dated Feb- 
ruary 19th, 1904, some astounding figures appeared re- 
lating to the refuse destructor at Burnley. Two or three 
deputations from other Corporations have visited this re- 
markable steam raising plant, but returned wiser for the 
visit after having had a whiff of the real article; also many 
letters relating to the same have reached me asking for 
farther information. 

It appears that some unauthorised person or persons have 
been giving misleading figures, in fact, very misleading, as 
will be seen when carefully perused. 

Some people, no doubt, cannot refrain from sounding the 
big drum, but cnn this one be considered a Mel(odious) 
drum? | | 
R. Birkett. 
Burnley Electricity Worka, 

May 3rd, 1904. 


[We аге making inquires into this matter.—Ens. E.R.] 


High Temperature Feed Heating. 


At the adjourned discussion on 5th inst. upon the power 
station paper of Messrs. Merz and McLellan, Col. Crompton 
stated that certain boilers, water-tubes, I believe, which were 
rated to give, under ordinary conditions, à maximum eva o- 
rative duty of 12, 000 lbs. per hour, from and at 212? F., 
had been enabled, by feeding them with water at the full 
temperuture of the boiler pressure, i. e., at the temperature 
of evaporation, to reach an evaporative duty of 36,000 Ibs. 
per hour. | : 

I regret Col. Crompton did not offer ап explanation of 
this effect. I think M. Normand, of French torpedo boat 
fame, was the first to publicly insist upon its feasibility, 
while Mr. Druitt Halpin has for some years given practical 
form to it in his “ thermal storage system. 

I cannot find any one of the many explanations hitherto 
advanced of the phenomenon thus produced to be convincing 
and tenable, nor can I supply any better. Nevertheless, in 
devising my controllable system of superheating, I utilised 
my knowledge of the demonstrated fact, and so arranged 
my system of superheat control by water that, whether in 
the flue-fired type or in the separately fired type of my 


superheater, the control water, both feed and circulating» 
shall ultimately enter the water space of the boiler, at least» 
at full boiler temperature, and, in the fine-fired type, at 
times even in a partially evaporated condition, as © foam." 
Oar consulting engineer in London, Mr. W. H. Booth, 
has for some time ably supported me in my endeavours to 
interest engineers in the economical possibilities of my com- 
bined system, and, while neither he nor I would venture to 
predicate the regular economical performance of treble or 
even double duty by the boilers, we do most. emphatically 
state that my system, by giving, simultaneously, fully 
heated feed water, ready for transformation and controlled 


‚ superheat, very materially increases the duty and efficiency 


of the steam-generatiog plant, and permits of a sensible 
reduction in the number of boiler unite. 

In our opinion, the boiler plant in the majority of elec- 
tricity generating stations is excessive. Engineers are 
desirous, when designing 8 station, to provide an ample 
margin of boilers beyond those necessary, working at low 


. rates of evaporation, to supply the engines with wet 


steam. Superheaters occur as an afterthought, and a small 
tube superheater, giving variable superheat and loss in pres- 
sure from throttling, and subject to overheat, is added to 
each boiler without any attempt being made to reduce the 
number of boilers to counter-balance the additional cost 
of the superheaters ; and thus the cost of the alreudy over- 
capitalised boiler plant is considerably increased. 

We ask engineers to consider design on à wider basis, and 
we suggest that, by means of my system, they could safely 
calculate to reduce the standard provision of boiler plant, 
especially of the water-tube type, on three lines, allowing 
always the full complzment of economisers ” proportionate 
to the boilers :— 

1. By about one-fifth, due to the lower steam consump- 
tion in the engines from superheating. : 
2. By that proportion of grate area utilised in the 
geparately-fired superheater for the feed-heating work which 
is usually done in the boilers. 

8. By the ratio of increased boiler capacity due to the - 
phenomenon во ably indicated by Col. Crompton. 

Thus, in а proposed standard installation of 20 boilers 
at work, plus « spare boilers, the first factor would allow of 
a reduction of the number of boilers to 20 x 80 per cent. 
— 16 + x. The second would reduce the number to 16 х 
85 per cent. = say 14 + ; and, cculd Col. Crompton's 
optimistic estimate be realised, which we much doubt, the 
third factor would cause a reduction to 14 + 3 = 43, or, 
gay, 5 + w spare boilers. 

For this third factor, our more moderate estimate of the 
increase in duty obtainable would be abont 20 per cent., 80 
that the final number would read—14 x 80 per cent. = 
11:2, or, say, 11 boilers, which, with three spare boilers and 
four separately-fired superheater feed reheaters and one spare, 
would compare very favourably with the standard plant of 
20 boilers and four spares, plus 24 uncontrollable small tube 
flue-fired superheaters. 

Confronted with such an economy in plant, which is cer- 
tainly obtainable with my system of separately fired water 
controlled superheater and feed reheater, the first cost of 
the superheating apparatus, which seems to deter some engi- 
neers, sinks into insignificance, Indeed, careful considera- 
tion will show that it means a saving in first or capital cost 
of the entire plant, with subsequent economy and increased 
efficiency in working. | 

Operating with water-tube boilers, it offers the further 
importaut advantage of carrying in the feed-heating drums 
a atore of hot water equal, generally, to an hour’s feed supply 
for the boilers to which it is attached. | | 

H. Cruse. 
(The Cruse Controllable Superheater Co.) 


Manchester, May 9/4, 1904. 


Name WANTED.—AÀ correspondent asks: Can you tell 
me who are the makers of the Hurricane desk type fan 
motors ? | | 


(Ete 


Electricity for Textile Machinery. Last Saturday 
week the members of the British Association of Managers of 
Textile Works visited the works of the Britich Westinghouse Co. 
at Trafford Park. Mr. Halby Craig afterwards read a short paper 
on “ Тһе Application of Electrical Power in Textile Works." 


E 
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THE INTERNATIONAL PRINTING 
EXHIBITION. 


Тнв International Printing and Allied Trades Exhibition, which 
was opened on April 30th at the Agricultural Hall, Islington, by Sir 
James Henderson, President of the Master Printers’ Federation, 


а motor-generator; 5, 24, dnd 1-H.P. standard motors, 24-н.р. spur, 
and 27H. . worm reduction gears, Sturtevant starters, reversing 
controllers, &c., a motor-driven fan of the Sirocco type. Six Bax 
2-ampere Dot arcs, rated at 200 C. p., serve for the purpose of 
illumination. | 

The model printing works shown in operation at Messrs. John 
Haddon & Co.s stand, comprises examples of modern printing 
machines, each driven by a separate motor of Electromotors, Ltd., 


ErLzcrTRIO0 Motor DiBEOT-DnivikG a Laras Press. 


contains material of more than ordinary interest to the printing 
fraternity. It is claimed that the exhibition, with its 300 exhibitors, 
is the most representative one since the great Caxton Centenary of 
1877, held at South Kensington. Since that time the photo-engraved 
half-tone block, and the three-colour print have caused a revolution 
in the printer’s art; and visitors to the exhibition cannot fail to be 
interested in the many processes, intricate machinery and excellent 
productions which are on view for their edification. 

Special features of the exhibition are the type-casting machines, 
Lino and Monotype, and the type-setting and distributing machines 


Uxiox PARTIALLY ENCLOSED INVERTED Авс LAMP WITH 
SemciaL REFLECTOR. 


of the Pulsometer Engineering Co.; the exhibits of colour-printing 
from alaminium plates on fast rotary machines, shown on four 
different stands ; the complete model printing plant at work on a 
daily paper, and to those who are artistically inclined, the excellent 
display of art posters, colour prints, and last, but certainly not least, 
if one may judge by the magnitude of the display, the ever-present 
picture postcard. 

Turning to matters of more immediate interest, it was noticeable 
that a goodly proportion of the machinery in motion was operated 
by means of the electric motor—principally direct driving, and 
several well-known electrical firms were represented. One of the 
first to catch our eye was the staud of Electromotors, Ltd., of 35, 
Queen Victoria Btreet, E.C., and Openshaw, whose exhibit comprises 


maka; at Messrs. Furnival's stand, are also large presses in 
operation, driven by slow-speed motors, supplied by this firm, as 
illustrated above. The Electromotor productions are all standard, 
rae we gather that they are meeting with increasing success in the - 

de. | 

The Union Electric Co., Ltd., of 151, Queen Victoria Street, have 
& large and representative exhibit, comprising electrically-driven 
machinery, the latter consisting of box-making plant shown by 
Messrs. Andrew & Suter, 23, Goswell Road, E.C., who share the 
stand; various types of Union motors, motor-starting and con- 
trolling apparatus, Union” switchboard instruments and testing 
sete. The firm has also an excellent display of electric lightin 
apparatus, including the Union,“ Excello flame, enclose 
and miniature are lampe, among which tbe Excello takes a first 


Union Авс LAMP WITH SEMI-OPAQUE COVER ғов Sax- 
IRDIBECT LIGHTING. 


place for outside work and the miniature type for window and inside 
work generally. 
and indirect lamps, shown in operation, are specially suitable—and 
the exhibit also includes arc lamps for photographic and similar 
purposes. 


For printing works and showrooms, the inverted 


(To be continued.) 


Spanish International Telephones.—It is proposed 


to establish a new International telephone line between Madrid, 


San Sebastian, Baroelona, and Paris. 
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PARLIAMENTARY. 


BrLrFAsT Tramways BILL. 


Tuz Belfast Corporation Tramways Bill was commenced before & 
Select Committee of the House of Lords, presided over by Earl 
Camperdown, on Thursday, 28th ult. Mr. J. D. Fitzgerald, K.C., 
and Mr. Harrison represented the promoters, and the opposition 
was represented as follows:—The Belfast and County Down Rail- 
way Co., by Mr. Ronen, К.С., Mr. A. Н. Bates and Mr. Andrews; 
the Great Northern Railway Co. of Ireland by Mr. Clande 
Baggallay, K.C., and Mr. Vesey Knox. The Midland Railway Co. 
and the Belfast Street Tramways Co. reserved counsel. ; 

Мт. J. D. FITZGERALD, in explaining the Bill, said the first 
object was to enable the Corporation to acquire the undertaking of 
the Belfast Street Tramways Co., and the second to authorise the 
construction of additional tramways for the development of the 
system. The terms of acquisition bad been agreed upon, and there 
жав no opposition from the company. Although the Tramways Act 
of 1870 did not apply to Ireland, special provisions were included 
in the Belfast Tramways Act of 1872, giving the Corporation power 
to purchase at certain specified periods. ‘These powers of purchase 
became exercisable in 1893, but a fresh agreement was then arrived 
at Letween the parties by which the powers of purchase were 
deferred until 1907. At that time, however, the spread of 
electric traction was not foreseen, and as the result of the 
agreement, Belfast was now the only important town in the 
United Kingdom which was served only with horse tramways. 
The Belfast Co. did obtain powers a few years ago to work elec- 
trically, with the consent of the Corporation, and negotiations had 
taken place with the object of bringing about an electrification of 
the tramways. Difficulties, however, arose as to terms, and ulti- 
mately it was considered better that the Corporation should take 
over the system at once, and thus accelerate the period of purchase. 
An arrangement bad been come to, and the system of the company 
would be taken over on January Ist. There were other tramways 
in Belfast owned by the Corporation, and it was proposed to make 
an efficient service for the city. The only opposition came from 
two of the three railway companies baving termini in the city, and 
the objection was on the ground of competition. 

Mr. Vesey Knox said the Great Northern Co. objected to a 
number of clauses in the Bill. They did not oppose the principal 
object of the Bill which was to give the Corporation power to elec- 
trify the tramways. | 

Mr. Конюн said the objection of the County Down Railway Co. 
was not to the proposal for really town tramways, but they objected 
to the clause enabling the Corporation to take over and manage 
tramways outside the borough. | 

A number of witnesses were called in favour of the Bill, including 
Mr. M'Cormick, chairman of the Law Committee of the Belfast 
Corporation, who denied that there was any intention on the part 
of the Corporation to run the tramways at a loss. 

In cross-examination by Mr. BAGGALLAY, WIr N RSS admitted that 
the Bill was so framed that it would be possible for the Corporation 
to take over and work electrically systems of tramways extending 
far beyond Belfast without coming to Parliament, but there was no 
intention on the part of the Corporation to do this. The Bill 
enabled them to work a line not belonging to the Belfast Tramways 
Co., which ran into the city past the Cavehill, and they did intend 
to exercise their powers in respect of this tramway. 

Answering Mr. Ronen, Witness said the Bill gave the Corpora- 
tion power to acquire the Holy wood tramway witbin the City, which 
was to be proposed in another Bill, and to work the whole line 
to Holy wood. 

Mr. BacaaALLAY asked the Committee to throw out Clauses 26 
and 41, these being the clauses which would enable the Corporation 
to supply electrical energy outside tbe city boundary, and would 
enable them to take over and work tramways witbout the city 
boundary. He would not oppose any arrangement for the Cavehill 
tramway, and would therefore ask that the clauses be made to apply 
only to the existing tramways. 

The CBAIRMAN said he took it that what Mr. Baggallay wanted 
was that the Corporation should be obliged to come to Parlia- 
9 in the event of their wishing to run 15 or 20 miles outside the 

sity. 

The Committee decided to pass the preamble of the Bill, and 
proceeded to consider clauses, 

In Clause 26 Mr. HannisoN said the Corporation had their own 
electric light works, and it was proposed to develop those works so 
as to supply energy for tramway purposes. They desired to supply 
5 energy for traction to anyone who would take it from 

em. 

Mr. BacaaLLay asked that the clause should be limited во as to 
oe ге power of supply to tramways existing at the passing of 

e Act. 

Mr. MircHELL, electrical engineer, examined for the pro- 
moters, said the Corporation could not lay mains outside the 
borough, and therefore they could only take the energy to the 
boundary and allow the purchasers to deal with it in their own 
way. Hesaw no reason why the Corporation should not be allowed 
to supply energy forthe Holywood tramways. 

The Committee decided to limit the clause in the way proposed 
by Mr. Baggallay. 

Mr. BAGGALLAY also proposed to limit Clause 41, which gave the 
Corporation power to enter into agreements for the working of any 
tramway outside the borough in а similar way. 

After consultation, the Committee struck the clause out of the 
Bill. Other clauses were adjusted, and the Bill was ordered to be 
reported for third reading. 


L. C. C. Tramways Brun. 


On Wednesday, May 4th, evidence in opposition to the tram way 
was called. Superintendent Bantick and Sub-divisional Inspector 
Monk, the officer in charge of the police station in Tottenham Court 
Road, both considered that the tramway would greatly impede the 
traffic. Mr. J. W. Willoughby (the Mayor, Holborn), Mr. C. Fitzroy 
Doll, architect, and other witnesses alto gave evidence in support 
of the opposition. Witnesses in support of the opposition of the 
frontagers were then called. 
- Mr. Н. G. Rxananr, director of Maple & Co., Ltd., considered 
that the tramway would not only add to the congestion of the traffic, 
but wonld diminish the value of the property in the thoroughfare. 
The tramway would beof no value to Mesers. Maple; it would im- 
ресе access to their premises.—Mr. F. T. BOOL n AED, of Messrs. 
hoolbred & Co, said that the tramway would have a serious effect 
on his company's business, as it would tend to disconrage carriage 
traffüic.— Mr. A. HRAL, of Mesars. Heal & Sons, gave similar 
evidence. | 

Mr. W. N. Brain, the engineer and surveyor to the Bt. Pancras 
Borough Council, was then called, and, after stating that he wished 
to be excused from giving his own opinion on the matter, said that 
the Borough Oouncil which he represented was now in favour of 
the tramway. His evidence before the Traffic Commission was the 
opinion of the old Borough Council; a new Council bad been 
elected since. 

Lord RoBrRT Скоп.„, K. C., in addressing the Committee on bebalf 
of the frontagers, contended that no public case had been made out 
for the proposed line. ‘I'hat most important of evidence in sup- 
port of a tramway, the evidence of workmen who desired a tram- 
way to get to and from their work, was entirely absent in this case. 
No doubt the St. Pancras Borough Council wanted tbe widening of 
Hampstead Road, and that was their main object in assenting to 
the Bill. Sir Ralph Littler, K.C., on behalf of the Charing Cross, 
Euston and Hampstead Railway Co., baving eddressed tbe Com- 
mittee, Mr. Erskine Pollock replied for the London County Council. 

The Committee deliberated in private, and when parties were 
re-admitted to the room, the chairman announced that the Com- 
mittee were prepared to sanction the line so far as Francis Street, 
and a single line beyond Francis Street, ғо long as it did not inter- 
fere or obstruct the entrance to any side street; the Committee 
could not sanction any line further than that, and tbe line was sanc- 
tioned only on condition tbat no horse trams were to be used, and 
that the line should be worked electrically. -It was only fair to 
say that the Committee were not unanimous in their decision. 

On May 5th the Committee considered the proposal to extend 
the tramway from the terminus at Waterloo Btation to the corner of 
the York Road. | 

Mr. ERK PorLoog, K. C., said that the line would be 
1 furlong 7:3:chains in length. At the proposed new terminus the 
road was 48 ft. wide, while at the existing terminus it was only 
44 ft. 6 in. The cost of the proposed extension would be £38,500. 
It would take passengers nearer to Waterloo Bridge, and would, 
therefore, be of considerable public advantage. The Council had 
endeavoured as far as possible to bring the trams noarer to the 
bridges on all the sonthern lines. There was some opposition to 
the scheme from some frontagers, but the most serious opposition 
was that of the London and South-Western Railway Co. The 
company contended that the proposed tramway would be dangerous 
on account of liability to collision between the cars and omnibus 
and other vehicles coming down the slopes from the station. 

Mr. Maurice FiTZMAUBICF, engineer to the Council, was called, 
and questioned as to the contention of the railway company, said 
is in his opinion it was absurd to suggest that there was any 

anger. 

Other witnesses having been called in support, Mr. Н. Hor us, 
traffic superintendent to the company, gave evidence in support of 
the opposition. The Committee, having conferred, found that that 
part of the preamble had not been proved. 

On Friday, May 6th, Tramways Nos. 4 and 10 were considered. 

Mr. Erskine PorLock said that Tramway No. 4 would be a 
double line, 1 mile 3:18 chains іп length. It would commence in 
the East Dulwich Road, by a junction with а tramway already autho- 
rised but not yet constructed, and passing the route of the disused line 
of the Dulwich and Camberwell Co. for a distance of some 17 cbains, 
would end at Peckham Rye, near Stewart’s Road. The total cost 
would be £42,050. The consent of the local authority had been 
obtained, and although the statutory width could not be given 
throughout the whole length of the route, an arrangement had been 
made with the Camberwell Council to set back the railings along 
part of the Rye. Tramway No. 10 would begin in Lordship Lane, 
by a junction with a line authorised in 1902, and would end almost 
opposite to Forest Hill Station. The line would be a little over 
1] miles in length, and the cost was estimated at £51,000. 
Widenings and paving would cost another £21,250. The Committee 
adjourned. 


RoyaL COMMISSION ON LONDON TRAFFIC. 


On Thursday, May 5th, evidence was given by Mr. PairiP 
Dawson, M.Inst.M.E., M. I. E. E., ёс. He said that he held the 
position of consulting electrical engineer to the London, Brighton, 
and South Coast Railway Co., and had acted as engineer to a large 
number of traction and power undertakings. He divided London 
traffis into local traffic” and “through traffic." Local traffic was 
traffic between points within the Metropolitan area, while 
through traffic was traffic between London and the suburbs. Local 
traffic could best be served by surface lines, and through traffic by 
the electrification of the railways. One great source of trouble 
to those railways possessing a heavy suburban traffic was the 
present inadequacy of their terminal facilities. The matter was a 
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difficult one to deal with, but he suggested that an improvement 
might be effected by decentralisation, or the dividing of trafic 
more evenly between the different termini. Witness went into the 
details of what hed been done in this direction by the various 
rail way companies. The construction of special termini for local 
traffic only might be considered in some cases, where it would be 
possible,- if expensive, to contruct an underground station and 
physical junction with the District Railway. He believed that 
such a station bad proved very satisfactory at Boston, USA. At 
Victoria it might be poemble to construct underground sub- 
ways for tramways, and the same idea was applicable to 
other stations. It might be possible for trains coming 
through tube lines to come out into the open and run over other 
lines, thus effecting a through service. There was a difficulty in 
the way of that, however, in the fact that the tube lines and the 
Metropolitan District Railway bad adopted a continuons-current 
system which necessitated a third rail and, sometimes, a fourth rail. 
Investigations made in connection with a report which he wae pre- 
pering for the directors of the L.B. and В.С. Railway, convinced 

m that if electric traction was to be generally introduced on 
existing railways, those additional rails, one of them alive, could 
not be installed. The only posible system was one requiring not 
more than one overhead conductor per track, or, in other words, the 
single-phase, bigh-tension, alternating-current ‘system. Single- 
phase motors had recently been designed, and were being manu- 
factured, which were perfectly adapted to traction work, and could 
give results which appeared to be quite as satisfactory as those 
obtained with continuous-current motors. Ho considered the elec 
trification of the suburban system of railways was necessary. It 
would give greatly increased facilities, and would have the following 
advantages: — Increased average speed, inclading stoppages ; 
decrease in cost of operation and greater comfort to the public. 
Witness went on to compare the cost of working railways by steam 
and by electricity. Whereas steam engines consumed a large 
amount of fuel for which no work was done, electric trains con- 
sumed no energy except whilst working.. Steam locomotive costs 
were proportional to the train mileage, but with electric trains the 
cost was in proportion to the ton mileage. If railway companies 
electrified their suburban systems, electric tramways, instead of 
hindering them, would actually help them, by acting as feeders. The 
introduction of electric traction on suburban lines would result in 
doubling the carrying серле; Again, the wear and tear of the 
permanent way, particelarly at junctions, would be reduced by 
electric fraction, owing to the absence of oscillations due to 
the present driving mechanism, and the smaller weigbt required 
upon the driving wheels. For the same weight on бе 
drivers, an electric motor could exert a much greater tractive effort 
than a steam locomotive, because the electric motor exerted а oon- 
stant "torque " проп the driving axle, while а steam engine did 
not. The cost of operating an electric train could be reduced by 
having only one man in charge of the motor. He considered that 
the Board of Trade ought to take no objection to that, as the 
methods of control used were suob, that the current would be 
immediately and automatically cut off апа the brakes applied, it the 
driver were incapacitated in any way. Moreover, the men required 
to electric trains need not be mecbanios or trained men. 
Native intelligence was all that would be required. The system of 
electric traction that would be most advantageous would be that 
syetem which could be applied to the main lines. 

Mr. 8. B. Соттввы„ М Inst. C. E., &c., engineer-in-chief and 
general manager of the Liverpool Overhead Railway, described the 
working arrangements of that system. He considered that for 
urban traffic, overhead railways should be constructed where there 
were back streets, and where their unsightly appearance would not 
matter and compensation would not be likely to be so serious. 
Unfortunately, such streets were difficult to find in London, and 
therefore communication would have to be by shallow subway rail- 
ways and deep level railways. Shallow subways could not be con- 
structed in some cases owing to the nature of the subsoil, 

Mr. Н. E. Jones then gave evidence at some length on behalf of 
the Gas Companies Protection Association. 

On Friday, Mr. G. F. L. Fourazn, distributing engineer of the 
Gas Light and Coke Co., gave evidence. He agreed that it was a 
fact that during the past 10 or 12 years, the streete of London had 
been seriously disturbed by ground openings. Without in any way 
whatever desiring to cast blame on any other companies having 
statutory rights as to the manner in which those rights had been 
exercised, he thought he might fairly call attention to the fact that 
the obstructions bad been very largely caused by those com- 

ies and bodies who, within this period, bad been engaged in 
ying down through practically every road and street in London 
their distributing plant for the first time. He alluded to the 
various electric lighting companies and borough oouncils supplying 
energy, ав well as the undergrourd telephones recently laid down 
by the Post Office authorities. He would not object to doing work 
when the local authority opened the street for repaving, and being 
afterwards prohibited for nine months from again interfering with 
the streets, unless there was good reason shown for doing so to the 
satisfaction of an independent person. 

Prof. A. B. W. Kennepy, vice-president I. C. I., and engineer-in- 
chief to the Westminster Electric Supply Corporation, said that, 
along with Mr. Conacher, the general manager of the Metropolitan 
Electric Supply Corporation, he had been asked to give evidence on 
behalf of the following electric undertakers in London :—Blackheath 
and Greenwich Co., Brompton and Kensington Co., Oharing Cross 
and Strand, Chelsea, City of London, County of London and Brush 
Provincia), London Electric Supply, Metropolitan Electric Supply, 
Pall Mall and St. James's Co., and the Westminster Electric Supply. 
He had been asked by the secretary of the commission to give 
evidence under five headings. Тһе first was as to the authorities 
to whom application was at present to be made in respect 


of the breaking up of tbe streets for electrical purposes. [With 
thie point Prof. Kennedy dealt st considerable length, but, 
unfortunately, the spece at our disposal will not allow us to give his 
evidence fully.] Various witnesses had suggested the use of 
subways as a means for getting rid of the opening up of the streets. 
He thought tbat most of these witnesses bad not fully realised the 
nature of tbe problem. The use of shbways, even when practicable 
at all, was absolutely restricted to a few very important thorough- 
fares, whereas the electrical mains covered practically all the streets 
in the district. The work of all électrical undertakers came first 
under principal streets, and, therefore, was long ago practically 
finished just in those streets where subways might be laid. Two 
kinds of subways had been proposed by witnesses before the Com- 
mission. The first was the L.C.C. type of subway, which was at 
present used in Northumberland Avenue, Charing Cross Road, 
Shaftesbury Avenue, &о. He had personally examined several of 
these subways, and thought there was very great danger 
in putting electric light mains and gas maios within the 
same very limited space. In the event of an accident to tbe main 
occurring at a time when there had been a leakage of gas, an 
extremely dangerous explosion would result. On the other band, 
if any mecbanical accident occurred which broke а gas main, it 
would be at the same time very likely to damage the electrical 
mains so as to cause an arc, and in that case there would be an 
exaggerated version of the Piccadilly fre at Walsingbam House. 
He believed а number of serious accidents һай already occurred. 
Та considering this or any other type of subway, he did not think 
that it had ever been realised what a very large amount of space 
waz actually required for the electrical mains alone, nor what a 
very large actual value in money they represented. He had him- 
self in use in Edinburgh a subway for electrical mains only from 
one station, this subway being specially constructed for the pur- 
pose, and being 6 ft. 6 in. high and 3 ft. 6 in. broad (inside). It was 
designed to take nothing but the cables or copper from one station 
only, a station not so large as, for example, the Bankside station of 
the City of London Co. It was quite impossible to find within a sub- 
way of the L.C.C. patternanything likethe room for the large quantity 
of electric mains, in addition to water and gas pipes and hydraulic 

wer mains. It might also be interesting to the Committee to 

ow that the actual value of the mains or cables laid along the 
principal thoroughfares by several London companies was between 
£50 and £100 per yard of route. The Council of the City of 
Westminster had suggested the use of subways extending from 
celler to cellar and large enough to provide for tramways, fout 
passengers, and pipes as well. No doubt if the electrical mains under 
this arrangement could be placed close to the cellar wall, the diffi- 
culty of opening up thestreetsoverhead to make services would be over- 
come. The question of danger, however, not only remained, but was 
sériously increased. It was not necessary for him to say anything 
to the Committee abont the extreme difficulty of making such a 
subway and its enormous erpense, however deeirable for other 
purposes; but he must point out that tbe financial aspect of it, so 
far us concerned the electrical undertakers, had been entirely 
(although, no doubt, unintentionally) misrepresented by the local 
authority. The City of Westminster authorities gave evidence, for 
instance, that £30,000 was expended annually by the electric, gas 
and water companies in their district in road work. It was admitted 
tbat the electrical companies could not be asked to remove tbe 
existing mains at their own expense, but it was suggested that tbe 
saving of road work to tbe electrical undertakers-would be so great 
that they might pay a sufficient sum per annum to the City of 
Westminster as rent, and yet spend no more than tbey did at 
present. He could not speak for other companies than the West- 
minster Co. in tbis matter; but he had to say that, although the 
actual sum spent during 1903 by the Westminster Electric Co. on 
road and pavement work for the whole district was about £6,000, 
only about £120 of this was expended in the particular 4 miles of 
road under which conceivably the City of Westminster might con- 
struct subways. The work of the electrical undertakers in these 
principal streets was. finished years ago, and the only additional 
work carried out in them was the making of house services. New 
feeders had been repeatedly laid by the company, but in all cases 
where possible had been laid in streets where the inconvenience of 
opening up would be comparatively little. He understood that the 
state of affairs in other districts was very much the same, and be 
therefore thought that, although enormous sums would necessarily 
be expended by the City of Westminster in putting new mains for 
them into tbe subway and making the new connections to the con- 
sumers, the actual saving to the company as compared with their 
present work along the streets in*question would be practically nil. 
He thought that if the whole of the borough authorities would—as 
a considerable number of them actually did—recognise that elec- 
trical and other undertakers had not only statutory powers, but 
statutory obligations, and would deal with them on this 
basis, & great deal of tbe inconvenience even under the 
present system would disappear. As to the practicability 
of providing one central authority to regulate the breaking 
up of streets throughout London, after full consideration of this 
question by the electrica] undertakers, they did not think the 
creation of а centra] authority would be desirable in itself, or of use 
to the public. Nearly all the work which was done now by elec- 
trical undertakers has to be done somewbat quickly at the time 
when it was done, the exception being heavy work which could be 
foreseen, and the time for which could be, and generally wae, 
arranged with the local authority. What appeared to be really 
wanted was that there should be such co-operation between local 
and public authorities and the undertakers. He thought that the 
system of reciprocal fortnightly notices suggested would help very 
materially in this matter, but the appointing of one certral! 
authority above all the city and borough councils would tend to 
delay and difficulty, rather than to the increase of public convenience. 
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Bo far aselectrical companies were concerned, they thought that the 
authorities with whom they bad to deal, should be the City and 
borough councils, afid not the London County Council, and that 
there should be an appeal from either side to the Board of Trade 
as at present. Nightwork has been suggested by some anthorities. 
As to thie, he would point out in the first place, that services could 
not be laid st night, neither could any work be done which 
involved access to consumers' premises. 

Replying to Sir Joun Worrg Barry, WITNESS said that as the 
diffarent districts were being served, the number of openiugs 
would be lese and the figures of the last few years could not be 
takon as the figures of the future. 

Mr. JOHN CowACHEB, general manager of tbe Metropolitan 
Electric Supply Co., said bis company's system extended into four 
of the municipal areas of London, viz, Paddington, Marylebone, 
Holborn, and Westminster, but the practice with regard їо re- 
lastatement of streets varied throughout those areas, and he believed 
that the inconvenience complained of, from delay in the permanent 
re-instatement by local authorities of both footways and roadways 
after they had been opened by supply companies, could be greatly 
lessened by the extension and genera] adoption of an arrangement 
which existed with regard to the whole of Paddington and part 
of Holborn, between the Metropolitan Co. and the Borough Councils 
concerned. In Paddington, the Borough Council allowed the 
company to permanently re-instate al] footways after mains, other 
than service connections had been laid, and also all roadways, 
except where they were paved with wood. Similar arrangements 
could be extended to the whole of London with advantage to the 
public, and without any loss to the boroughs, and at the same time no 
doubt money would be saved to the companies. Witness agreed with 
Dr. Kennedy in anticipating considerable advantage from the mutual 
notification to each other by all local authorities and undertakers 
having power to break up streets, of their intention to carry out 
works of any considerable extent. He considered London too vast 
to make it practicable to eet up a central authority for the regulation 
of all breaking up of streets. The Metropolitan апа the Charing 
Cross and Strand Companies, who had considerable experience of the 
placing of electric mains in subways, viewed with great apprehension 
the placing there together, of gas and electric mains, If sn accident 
happened which injured both kinds of mains, they believed the 
consequences would be very serious, i 


NonTR Wares BErEgcTRIO Powrr BILL. 


Tum Select Committee of the House of Lords, of which Lord 

Clifford of Chudleigh is chairman, bad this Bill under consideratio 

last week. | 
Mr. BAOdALLAT, K. O., in opening the case for the 

said that the Bill was to authorise the North Wales Hlectrio Power 

and Traction Co. to utilise the waters of the Liyn Liydaw, on the 


eastern slopes of Snowdon, for the purposes of generating elec- - 


tricity. They desired further to use that energy for power р 

overan area which included the counties of Carnarvonshire, Merioneth- 
shire, and Anglesey, a small portion of the County of Flint, and a con- 
siderable portion of the County of Denbighshire. In Flint were 
included the towns of Rhyl and St. Asaph. The primary object of 
the Bill was the supplying of electrical energy to some narrow 
gauge and light railways, authorised in 1901, the supplying of 
energy to the Beddgelert and Creosor Railway Co., and also to 
certain authorised electrical undertakings within the scheduled 
area of supply. Coming to a consideration of the works proposed, 
couneel said that a dam would be constructed to raise the water of 
the Llyn Llydaw to a height sufficient to get a good fall to the 
power house. The water level would be raised some 20 ft., 
which would make the fall some- 1,150 ft. He mentioned 
several cases where water power had been used for the generating of 
electrical energy. The light railways would, by the Bill of the 


South Snowdon, Portmadoc and Beddgelert Railway Co., be trans- 


ferred to the power company which was already incorporated. 
Counsel then detailed the negotiations which had taken place. It 
appeared tbat the Portmadoc and Creosor Railway Co. was authorised 
by their Bill, 1901, to supply a very small area of the district with 
electrical power in bulk. The company, however, had got into 
financial difficulties, and had negotiated with the Northern Counties 


Traction Co. That company, having considered the project, had 


come to the conclusion that the water power available was good, and 
could be relied upon. They considered that it warranted a bigger 
scheme, however. The North Wales Electric Power and Traction 
Co. was, therefore, formed, and a prospectus was issued in 1903. 
Some 50 shareholders took 34,000 shares of the value of £170,000. 
Arrangements were tben made with certain gentlemeu who had 
rights in the waters of Llyn Higian, and these gentlemen were acting 
as promoters of tbe present scheme. The capital of the North Wales 
Power and Traction Co. was £270,000, with power to issue £135,000 
debentures. The outcome of the negotiations was that it was 
arranged that the promoting company should carry out the scheme 
of the South Snowdon, Portmadoc and Beddgelert Railway Co., and 
a large porticn of the work was now being constructed. It waa 
estimated that the power obtained from the water would equal 
12,000 H. p. About 1,000 нр. would be used by the railway, and the 
remainder wi uld be available for other purposes. The cost of the 
hydraulic work was estimated at £4,500. The pipe line to the 
power station would cost £16,000, and the power station 
itsel€ would cost £36,000. The transmission lines would 
take £21,(U0 and land 48,750, making a total of £86,500. 
£40,000 had been paid for the private undertaking in tbe 
nortb, so that the total expenditure would be £126,500. There 
were three classes of opposition to the Bill; the first was to the pro- 
posal to transmit power by overhead wires. The Board of Trade 
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would have power to modify the proposal. The County Councils 
wished to have & veto in the matter, and to that the promoters 
objected. The next class of opposition was that which contended 
that it was undesirable to grant such powers as were proposed to a 
limited liability company. He considered that there was little in 
that objection, for, curiously enough, the only really successful 
undertaking was that of а limited liability company—tbe New- 
castle-upon-Tyne Electric Supply Co. Then there was the question 
as to tbe supply of energy for power and lighting. The Bill in- 
cluded the usual clauses as to the supply to authorised under- 
takings and for power purposes. Current was only to be used for 
lighting upon premises where a supply of energy was takea for 
power purposes. Many of the petitioners desired an abeolute veto, 
but the promoters desired to have the usual clause. With regard to 
the opposition of the Carnarvon Corporation, he was afraid that the 
promoters were in & somewhat peculiar position. The Corporation 
had entered into an agreement with the National Electric Oonatruc- 
tion Co., but when the Local Government Board inquiry was 
held, the inspector refused to grant tbe loan, as he considered that 


the Corporation would do better to take energy from the present 


scheme. [Counsel for the Corporation denied tbis.) Continuing, 
Mr. Baggallay said that, although the Corporation wae willing to 
take а supply from the promoters, tbe Electric Construction Co. 
were bringing an action against the Corporation for breach of 
contract. | | 
Mr. RAwLiNGs, the chairman of the promoting company, having 
detailed the negotiations between the various companies, said that 


а contract had been entered into with Messrs. Bruce Peebles: 


and Oo. to erect the first power station and carry out certain other 
works for the sam of £145,000. The restrictions with regard to 
transmission by overhead wires had had a very prejudicial effect on 
In cross-examination, 
the witness would not agree to omitting Llandudno, Rhy! and other 
towns from the scheme. И 

Mr. S. Z. ри FzRRANT!, consulting engineer to the scheme, waa 
called. He considered the conditions very favourable, as the coat 
of utilising the water would be very low. He was satisfied that 
12,000 н.р. would be available. Upon the assumption that there 
would bea 25 per cent. load factor, the net sales of eleotricity 
would be more than the 12,000 н.р. The use of overhead wires 
was the only method which would give a proper financial result 
for a scheme of that kind: He mentioned various cases where 
overhead wires for power supply had been successfully used. Many 
years ago a large portion of the City of London was lighted by 
means of overhead wires. It was found that during a heavy snow- 
storm the electric mains stood, although the telephone and telegraph 
wires were blown down. The reason was that the heat of the 
electric light wires, due to the heavy currents, prevented snow 
freezing on them. The oost af the overhead wires for the presen 
scheme he estimated would be £600 per mile, Ў 


A number of local witnesses having been called, Mr. A. A. O. 


SwInTon gave evidence in support of the scheme. He said that the 
Board of Trade had sanctioned the use of overhead wires in the 
Btroud Valley. Overhead wires permitted higher pressures than 
did unde nd cables. Mr. HAnr IR, Harper 
neers to the scheme with Sir Douglas Fox and partners, then ө 
as to the water power. Ya | 

On Friday the Committee heard speeches from counsel in opposi- 


tion to Bill, and having conferred in private, found the preamble - 


of the Bill proved. Е 


ELECTBIC LIGHTING PROVISIONAL ORDER (No. 2) BILL. 
Tae Electric Light Provisional Order No. 2 Bill which confirms 


Provisional Orders relating to Bath’ Rural District, Brynmawr, . 
Chippenham, Eastleigh and Bishopstoke, Hanwell, Southgate Urban 
District, Tamworth, Walton-le-Dale, Watford and Widnes (amend- ` 


ment) has been before the Examiner and Standing Orders have 
been found to have been complied with. 

The Colney Hatch Gas Co. have given notice of opposition to the 
order being confirmed to the Southgate U.D.C., and the Tamworth 
Gas, Ligbt & Coke Co. are opposing the Tamworth Order, and the 
Watford Gas Co. the Watford Order. | | 


Exectaic Ілентіха PhRovislONAL ОврЕВ (No. 8) BIL. 


TRR third Provisional Order Bill confirming electric lighting orders 
granted by the Board of Trade has been found by the Examiners to 
have complied with Standing Orders. The Bill deals with the 
following orders :— Order to enable the Birkenhead Corporation to 
extend their area of supply to the townsbips of Prenton and Upton ; 
order amending the Bishop Auckland Order, of 1900, and sub- 
stituting the County of Durhsm Electrical Power Distribution Co., 
Ltd., for the Urban Electric Supply Co. as the authorised under- 
takers; order enabling the Huddersfield Corporation to extend 
their area so as to include the Urban District of Golcar; order 
authorising the Corporation of Maidenhead to include the Parishes 
of Taplow, Hitcham, and Burnham, and the Eton Rural District, in 
the County of Bucks, and the Parishes of Cookham and Bray, in the 
County of Berks, in the area of supply ; provisional order granted 
to the Milford-on-Sea Electric Supply Oo. in respect of the Parishes 
of Milford and Hordle, in the County of Southampton ; order 
granted to Henry Foote, Leonard Milne, and Edward John Owen, 
trading as the Southern District Electricity Corporation, of 66, 
Victoria Street, Westminster, in retpect of the Urban District of 
Newquay, Cornwall; order granted to fhe Penzance and District 
Electric Supply Co., Ltd., for the Borough of Penzance; order 
granted to the Ramsgate and District Electric Supply Co., Ltd. 


Bros. & Co., iv. 


Omare —— 


118 


THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,381, May 13, 1904. 


—— n — A — MÁ———À —— H— — ————"PÓ———————————— "a ÀH——Ón—n—n!nÜintseà 


whose registered offices are at Broad Sanctuary Chambers, West- 
minster, in respect of tbe Borough of Ramsgate; order granted to 
the County of Dirham Electrical Power Distribution Co., Ltd., in 
respect of the Urban District of Southwick-on-Wear, the Rural 
District of Sunderland, and the Rural District of Houghton-le- 
Spring ; order granted to the Tavistock and District Electric Bupply 
Co., Ltd., whose registered oflice is York Mansion, Westminster, in 
respect of the Urban District of Tavistock, Devon. 

e Maidenhead Gas Co. has deposited & petition in opposition 
to the Maidenhead order. 


RapcLIFFE TBAMWAYS AND IMPROVEMENTS BILL. 


Tuis Bill came before the Police and Sanitary Committee of the 
House of Commons on Monday. 

Mr. WEDDEBBUxnN, K. C., in opening the case for the promoters, 
said that part 2 of the Bill dealt with tramways, and part 4 with 
electricity supply. It was proposed to construct certain new tram- 
ways in addition to those lines autborised by the Radcliffe Tramway 
Act of 1900. The tramways authorised in 1900 had not, in accord- 
anco with the Tramways Act of 1870, been commenced within а year 
and completed within two years of the passing of the 1900 Act. An 
agreement had been come to with the Bury Corporation, however, 
as to the working of the whole undertaking. The undertaking would 
be leased for 30 years. The permanent way would be censtructed 
by the Hadcliffe Urban District Couucil, and the Bury Corporation 
would electrically equip апа work the lines Powers were also 
sought to supply electrical energy to tramway undertakings adjoining 
Radcliffe. The cost of the whole of the lines would be some £79,300, 
aud it was proposed to spread this over 30 years. Part 4, under 
clause 45, of the Bill empowered the District Council to supply elec- 
trical energy in balk to authorities outeide the district. The Lan- 
cashire Electric Power Co. petitioned against clauses 45 and 46. 
An application for а supply bavibg been received from the Whilefield 
District Council, the Radcliffe Council wished to be in a position to 
supply in bulk. He contended that the Lancashire Co. had no 
monopoly in the area. 

Mr. BAGGALLAT, K.O., addressing the Committee on bebalf of the 
Lancashire Power Co., said that a clause similar to tbat proposed had 
been struck out of the Willesden and Wood Green Bills last year. 

Mr. WEDDEBBURN having replied, the CHarnmMan announced that 
the Committee had decided to limit the operation of clause 45 to two 
small portions of the Rural District of Bury, but the clause was not 
to apply, to the Urban District Council of Whilefield. 


Lancashire and Warwickshire Electric Power Dill.—This Bill was 
on May 5th before the Unopposed Bill Committee of the House of 
Lords, and the preamble was formally found proved. The Bill 
extends the periods limited by Section 67 of the Act of 1902 for 
making a substantial commencement of the works, and repeals 
Section 21 which has reference to the company exercising the power 
of borrowing on capital before the whole is paid up; it also 
allows generating stations to be erected on lands other than those 
scheduled in the Act of 1902. 

Bournemouth Corporation Tramways, —The Bournemouth Corpora- 
tion Bill came before Lord Morley's Committee of the House of 
Lords on May 5th, and was ordered to be reported for third reading. 
The object of the Bill is to enable the Corporation to construct and 
work tramways in Bournemouth and Christchurch, which shall form 
part of the existing undertaking. Borrowing power is taken for 
£39,000 for the proposed tramways, and a sum for the purchase of 
land and the bridge over the Stour. | 

Electric Lighting No. 1 Bill.—On Friday the Electric Lighting 
Provisional Order No. 1 Bill came as an unopposed measure before 
the Chairman of Ways and Means in the House of Commons, and 
was ordered to be reported for third reading. The Bill confirms 
provisional orders in respect of Barry, Clitheroe, Gainsborough, 
Glastonbury, Heysham,  Kirkby-in-Ashfield, Saffron Walden, 
Walmer, Whickham, and Yardley. 

London United Tramways Bill.—On 4th inst. a number of local 
witnesses in opposition to the scheme having been called, Mr. 
Scott-Montagu, M.P., was called. He considered that if the line 
was sanctioned there should be either kerbing or guard -rails 
along the road, as the road not being properly lighted, would be 
dangerous by reason of the trolley poles if some such provision were 
not made. Other evidence having been given, the Committee, 
after private deliberation, found the preamble of the Bill proved, 
subject to the compliance of the company with the requirements of 
the Middlesex County Council as to width of road, surface drainage, 
kerbing, wood paving, and the lighting of cross roads. They fixed 
the purchase period at 25 years. 

Holiwood. Tramway B. -A Select Committee of the House ot 
Lords under the chairmanship of Lord Camperdown, considered the 
above Bill last week. The Committee found the preamble of the 
Bill proved, subject to a clause being inserted as to 9 ft. 6 in. being 
left on each side of the road where the line was single, and 9 ft. 6 in. 
on one side where the lines were double. 

Derbyshire and Nottinghamshire Electric Power Bill. —On May 5th 
the Derbyshire and Nottingham Electric Power Bill was before 
Lord Morley'a Committee of the House of Lords. The object of 
the Bill is to amend certain clauses of the company's existing Act 
to facilitate the raising of capital, and to pay interest out of capital. 
It also gives power to acquire the undertakings cf local authorities 
and others. There was no opposition, and the Bill was ordered to 
be reported to the House. 

North-Western Electricity and Power Gas Bill.—This Bill came 
before the Committee of the House of Commoner, presided over by 
the Deputy Chairman, on Friday, and the preamble having been 


found proved, was ordered to be reported to the House. The Bill 
amends the Companies Act of 1903 in various particulars, and gives 
the company power to take over the undertakings of local autho- 
rities. 5 

Great Yarmouth Corporation Hill. -The Omnibus Bill of the 
Great Yarmouth Corporation came before the Unopposed Bill Com- 
mittee of the House of Lords on May 5th, and the Bill was ordered 
to be reported for third reading. The Corporation is seeking 
power to lay between 5 and 6 miles of additional tramway, and 
seeks borrowing power to the extent of £77,000 for tramway pur- 


poses. 


Correction. Lothians Electric Power Bill.—In our last issue (page 
742) we stated that this Bill “will not be proceeded with." We 
regret that owing to our Parliamentary Committee representative 
having misread an official notification this inaccurate statement was 
made. The official notice was “That the Committee had not pro- 
ceeded with the consideration of the Bill, the opposition thereto 
having been withdrawn.” Ав a matter of fact, there never has been 
any idea of tne Bill being abandoned; indeed, since our last issue 
went to Press the Dill has been carried through further stages at 
Westminster. | ; 


LEGAL. 


METROPOLITAN ELECTRIC Ворріу Co., Lro., v. ST. MABYLEEONE 
Borovan COUNCIL, 


THi8 case was mentioned to Mr. Justice Buckley in the Chancery 
Division on Friday last, when the defendants applied for an exten- 
sion of time until June 30th for performing their obligations under 
the judgement against them for the specific performance of their 
agreement to take over the electric lighting of the borough. 

Mr. FLETCHER Мосгтох, K. C., stated that the Bill now before 
Parliament would shortly be passed, and that the London County 
Council had agreed to the proposed loan. The defendants offered 
to pay £5,000 down and £5,000 on or before June 30th. 

Counsel for the plaintiffs agreed to the proposed extension of 
time, and said that the plaintiffs were wishful to proceed amicably, 
but they called the Court's attention to the facts that since the last 
application for an extension of time they had spent large sums on 
the works which would be for the benefit of the defendant Corpora- 
tion, and that the balance of the capital expenditure owing by the 
defendants amounted to £28,752, and it was anticipated that a 
further £10,000 would be expended by June 30th. 

His Lonpsuir extended the time, the defendants paying the two 
sums they had offered to pay, that was to say, £5,000 down and 
£5,000 on or before June 30th next. 


MacanrNEy, MoELROY & Co, LTD., v. BRIGHTON COBPOBATION. 


In the King's Bench Division on May 6th, Mr. Montague Lush, 
K C., made an application to Mr. Justice Grantham with reference 
to the above case, which was recently tried before his Lordship and 
& special jury. The action was brought to recover from the 
defendant Corporation the sum of £16,000 for work done in con- 
nection with the laying of the first lines of electric tramways in 
Brighton. The jury returned a verdict by which they awarded the 
plaintiffs £14,621 78. 2d. It was agreed that his Lordship should 
hear the legal arguments of counsel at some future date. 

Mr. Los said he had seen Mr. Fletcher Moulton, K C., who had 
been the leading counsel for the defendants in the action, and they 
were anxious, if his Lordship was willing, to argue the case on 
Monday, May 16th. 

His LonpsniP said he thought that date would be convenient to 
himself. 


TEECE T. COBLETT ELEcTBICAL ENGINEERING Co. 


AT the Wigan County Court on Tuesday last week, Judge Bradbury 
gave judgement in this action, which was a claim for £14 odd wages 
alleged to be due from the company. The plaintiff claimed on 
behalf of his son, one J. H. Teece, 23 years of age, who in Jaly, 
1902, became connected with defendants, being an apprentice 
picking up a knowledge of the business. While at work putting a 
small installation into a house at Newcastle, a piece of his chisel 
flew off and struck him in the left eye, and he was unable to work 
foratime. I¢ was stated that in consequence of the accident the 
father incurred some £30 or £40 expenses with specialists and on 
other things. It was contended for the plaintiff that he was 
engaged at a weekly wage, and that he had had no notice, and the 
point was whether the defendant company were not obliged to give 
the claimant notice before they could escape responsibility. The 
defence was that the plaintiff, having by the accident become 
incapable of doing work, that in itself put an end to the contract, 
and therefore he (the plaintiff) could not sue for wages. 

His Honour, according to a report of the judgement in the 
Wigan Observer, said the question was: What were the plaintii's 
rights against his employers? One would naturally вау that tue 
Compensation Act would apply to Buch a case. Under that Act tbe 
plaintiff would have got half his wages, but as a fact, the Act did 
not apply. The plaintitt was not working on, in, or about bis 
masters’ factory, bat at the time of the accident was working away 
on other premises, and the Act did not apply to auch a case. The 
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plaintiff was advised to try to get his full wages outside the Act, 
which defendants said was absurd, as under the Act he would only 
bave abont half his wages, and if an injured workman could get full 
wages there was no need for the Act at all At first sight (bis 
Honour said) it did seem rather a startling proposition that a man 
was entitled to recover under these circumstances full wages, 
although under the Compensation Act he could only have got, if it 

applied, half of hia wages, and it was from that point of view that 
the case was of some interest and importance. The question was 
whether plaintiff was entitled under the circumstances, and on the 
facts of the case, to recover his full wages during the time 
he was incapacitated. He (his Honour) found, first that the 
incapacity for work was of a temporary character and second, that 
no notice wasgiven by the defendants terminating the contract of 
employment. He held that illness of a temporary character, 
causing temporary incapacity to work, did not put an end to е 
contract. There was a distinction in law as between disease 
caueing permanent and total incapacity, and injury causing merely 
temporary incapacity. In the case of a man struck by paralysis, 
which would permanently prevent him doing any more work, it was 
held that that would put an end to the contract, but he repeated 
that temporary illness and temporary incapacity did not put an end 
to the contract of employment. Consequently, he held that the 
contract, not having been determined by incapacity or by notice, 
remained in full force, and there was no suspension of the weekly 
payments by reason of the plaintiff's illness and inability to work. 
The result was that the plaintiff, in his judgement, was entitled to 
his full wages for the period sued for 11 weeks at £1 a week. It 
must be eaid that it was hard on the masters, that although the 
servant was not able to work he should be compelled to pay foll 
wages. The answer to that was that the master had the remedy in 
his own hands. He could give the week’s notice which was 
required, and the liability ceased. The payment was for 11 weeke’ 
wages at 238. а week, but the 3s, was an extra allowance for expenses, 
and the plaintiff was notentitled to that. 


Judgement was therefore entered for the plaintiff for 11 weeks at 


£1 а week, and coste. The usual stay of execution was allowed, and 
leave to appeal was granted. 


ә 


— — 


CAMPION v. Mossman SLANDER ACTION. 


AT ihe Leeds Assizes last week, before the Under-Sheriff, Mr. 
Edwin Gray, a jury sat to assess damages in an action for slander 
brought by Mr. Robert Harry Campion, electrical engineer for the 
borough of Dewsbury, against Mr. Theophilus Stanley Mossman, 
traveller, of Aldred Road, Sheffield. Mr. H. A. Hughes, of Dews- 
bury, appeared for the plaintiff, and Mr. Arthur Willey defended. 

According to the Yorkshire Daily Observer, the defendant repre- 
sented an oil company which formerly supplied oil to the electric 
lighting station at Dewsbury. In February of last year, some other 
oil being found more satisfactory, the officials transferred their 
patronage. It was alleged that the defendant thereupon de- 
veloped malice against the plaintiff, and at the Sir Robert Peel's 
Arms, an inn opposite the electric lighting station at Dewsbury, he 
made а statement that the plaintiff was receiving a commission of 
10s. per сак from the new company who were supplying the oil, 
This became town's talk, and a special meeting of the Electric 
Lighting Committee was held, at which it was abundantly proved 
that the charge against the plaintiff was baseless. 

Mr. WiLLEY made an unreserved apology on behalf of the 
defendant. 

The jury assessed the damages at £12. 


Nationa ELECTRIC Traction Co., Lp. 


Tum matter was again before Mr. Justice Buckley in the Companies’ 
Winding-up Court on Tuesday. 

COUNSEL stated that the debt of the petitioners, Messrs. Har- 
greaves & Joblin, having been paid, he asked leave to withdraw the 
petition. This was agreed to; but another creditor supporting the 
petition, and represented by Mr. Cannot, was ordered to be sub- 
8 for the firet petitioners, the petition to come on next 
week. 


THE ASSESSMENT OF ELECTRIC Tramways. 


A DiviSIONAL Court, consisting of the Lord Chief J ustice, Mr. 
Justice Wills, and Mr. Justice Kennedy, in the High Court of 
Justice on Monday last, in the case of the New St. Helens and 
District Tramways Oo., Ltd., v. The Assessment Committee of the 
Prescot Union, heard an appeal against а poor-rate made on 
June 12th, 1902, on their land and tramways in St. Helens. The 
appeal was to the General Quarter Sessions for the county of Lan- 
caster, but by the aesent of all parties a special case was agreed for 
the opinion of the High Court. | 

Mr. W. C. Pyke appeared for the appellants, Mr. A. Glen, K.C., 
and Mr. Rigby Swift forthe respondents. 

It appeared from the special case that the appellants were rated 
for land and tramways, 10 miles 44 chains, at а gross estimated 
rental of £3,165, and a rateable value of £2,110. The defendants 
are lessees from the Corporation of certain tramways owned by the 
Corporation, and worked by electrical power. The generating 
station, cables, wires, poles, &c, had been provided by the Cor- 
poration, and they also supplied electric power to other companies 
than the appellants, and also to the two pumping stations of tbe 
Corporation at Moss Bank and Peasley Cross, by means of 
thé same equipment, and by means of subsidiary wires through 
_ which the appellants’ cars derived their source of supply. The 


other parties, in addition to the Corporation pumping stations, 
were Broad Oak Colliery, Peter Tickle and  Blartbrook 
Colliery, and such supplies were given through the wires without 
the knowledge or consent of the appellants, but afte’ they became 
aware that the wires were being used by the Corporation for the 
purpose of supplying electricity to other consumers, they wrote to 
the town clerk of St. Helens calling attention to the fact that the 
cables which were laid for the purpose of the tramway system, were 
being used for supplying other companies, and asked what allow- 
ance the Electricity Committee proposed to make to the appellants. 
The reply was а resolution that the tramways company be allowed 
an annual rebate of £3 in respect of such user" The quarterly 
accounts of the Corporation to September 30th, 1902, showed that 
an allowance of £5 was made to the appellants in respect of the 
supply of current to the Broad Oak Colliery Co. for 20 months, but 
no allowance was made in respect to the four other cases. No 
other persons than those named were supplied with electric power 
by the Corporation. The tramway posts were in some cases used 
for the purpose of attacbing lamps to light the public highways, 
but the cables and wires for lighting the lamps were independent 
of those used for supplying power to the appellant'a cars. The 
appellants had no control of the generating station, and all the 
equipment was kept in repair by the' Corporation. On behalf 
of the appellants it was contended that they were not 
in occupation of the posts, cables, and wires, or any 
part of the equipment through which electrical power 
was supplied to the tramway cars. The respondents, on the 
other hand, contended that the appellants bad, in fact, the 
exclusive and paramount control of the whole electric equipment ; 
that the poles, wires, cable, and equipment were annexed to and 
formed part of the tramways, of which the appellants were rateable ; 
and therefore the net annual value thereof ought to be taken into 
consideration in determining the annual value of the tramway and 
premises. : 

The question for the consideration of the Court was whether the 
appellants were rateable in respect of the posts, wires, cables, and 
equipment, and whether the net annual value thereof ought to be 
taken into consideration ín determining the net aunual value of the 
appellants’ premises. If the Court decided in the negative, it was 
arranged that the rate should be amended as follows :—The gross 
estimated rental to be reduced to £1,500, and the rateable value to 
£1,000. If otherwise, the rate was to be confirmed, or the 
Court make such order as it thought fit. 

At the conclusion of the arguments, 

The Logn Cuter Justice held that the Oorporation, and not the 
appellants, were the occupiers of the poles, wires, cables, and equip- 
ment, and therefore the rate must be reduced to the eum stated in 
the special case to have been agreed upon. 

The other judges were of the same opinion. 

An application for leave to appeal was granted. 


GENERAL ELECTRIC Co., Lro., v. FRYER. 


Tus case came before Mr. Justice Kekewich, in the Chancery Divi- 
sion of tbe High Court of Justice, on Tuesday. The action was 
brought by the General Electric Co., Ltd., againet Mr. James Fryer, 
owner of 22 and 23, Garlick Hill, London, in what they claimed on a 


declaration that a lease granted to them by the defendant of the 


warehouses at Garlick Hill was no longer in force, on the ground that 
it had been properly determined by notice. The defendant counter- 
claimed for damages for breach of covenant to repair the premises. 
Mr. SrEwanBT Smrru, K. C., for the plaintiffs, said the premises 
were leased for 21 years from September, 1896, at £396 rent. The 
lease was assigned on June 11tb, 1900, to a company called Hands, 
Ltd , who paid rent to the plaintiffs Plaintiffs thereafter handed 
the rent to the defendant. Iu September, 1902, Hands got ivto 
difficultie, and the Law Guarantee and Trust Society, who 
were the holders of a large number of Hands debentures, 
appointed an agent to take possession, but eventually Hands 
ave notice to the plaintiffs that they would determine the lease. 
The plaintiffs notified Mr. Fryer of tbat fact, and the defendant 
accepted the intimation by letter. The seven years under the 
lease did not expire till September, 1903, so that the notice given 
was a good deal longer than six months prior to that date, but on 
February 18th a compulsory order was made winding up Hands, 
Ltd., and the Official Receiver became liquidator of the company 
on June 22nd. After considerable correspondence, the defendant 
consented to receive the keys of the premises, but on October 16th 
he declined to take the keys, contending that the lease was not 
determined on September 29th, and would go on for the next seven 


years. 


Mr. Lawrence, K.C., appeared for the defendant, and evidence 
having been called for the defence. | 

His Lonpsxip dismissed the plaintiffs claim, holding that the 
lease was not determined but still held good. The counterclaim 
wa8 dismissed without costs. 


SNITH v. PABE. 


Tuis claim has been before the Courts in London this week. It is 
a claim by Dr. E. A. Cloete Smith, of Westbourne Street, W, to 
recover fees for professional services rendered to defendant's wife. 
Defendant contends that plaintiff's treatment (with X-rays aud high 
frequency currents) was negligent, unskilful and us less. The case 
stood adjourned on Wednesday, 
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BUSINESS NOTES. 


The Electric Elevators at the Savoy Hotel.— 
The "Otis" electric elevator installation in the Savoy Hotel exten- 
sions is thought to be probably the largest electric elevator instal- 
lation—both in point of number and capacity—in any hotel 
building in this country. The electric elevator service (apart from 
the powerful Otis hydraulic elevator installation in the old hotel 
block) will comprise seven electric passenger elevators, four freight 
elevators and 10 service elevators. All of the elevators are 
magnetically controlled ; passenger and freight elevators from car 
only ; and service elevators from the kitchen or main distributing 
floor. The car speed of the passenger elevators is about 300 ft. per 
minute (in one case 400 ft). They have in most instances a lifting 
capacity of 14 persons. The magnetic control device is actuated in 
each cate by а lever handle switch in the car. The two-speed 
device permits of the car being started from a floor on the slow 
speed until it has travelled a few feet, and being put back again to 
the slow speed when the car approaches the floor at which it is to 
be stopped, thus enabling easy апа accurate stop wifh floor levels 
to be made. If a car is required to make only a shoft trip, or lady 
passengers prefer the slower speed, the car can be run at slow speed 
for its entire Journey. А secondary or emergency switch is also 
provided in each passenger car, so that in the remote contingency 
of any derangement of the operatiug switch, by means of the 
secondary switch the car can be brought to a standstill at first or 
any desired floor; if it be allowed to run the full extent of its 
travel the speed is automatically reduced independently of the 
operator, as the car approaches either extremity and on reaching 
either limit of travel the car is automatically arrested. The latest 
and best known “Otis” car safeties are employed; the car is 
immediately arrested and firmly locked to the steel guides or 
runners in the event of overloading, breakage of a lifting cable, 
excessive downward speed from any cause, whether ropes are broken 
or intact, or undue stretching of a lifting cable. The landing gates 
or doors to each lift are provided with safety fittings to prevent the 
car being taken away from a floor with a gate left open, or a gate or 
door being opened unless the car is at the same floor level. The 
same care in the matter of operation and “safety” pro- 
visions has been bestowed upon tke freight elevators, the lifting 
capacity of which ranges from 15 owt. to 2 tons. The service 
elevators travel at the rate of 250 ft. per minute maximum. The 
magnetic control device is operated by a full set of buttons at the 
kitchen or distributing floor—the set of buttons for each lift com- 
prises one for each floor served by car, with a recall“ button. 
Momentary depression of a button sends the car (о a corresponding 
floor, the stopping being automatic. An electric signalling device is 
provided to indicate to the operator the whereabouts of any car, 
and tbe doors to the lift-well are provided with fittings to prevent 
the car being called away whilst it is being loaded or unloaded, and 
to prevent the door being opened except at that floor where the car 
is standing, thus preventing interraption of the elevator service by 
unnecessary opening of doors. The opening of a door is at once 
signalled to the operator. 


Colliery Installations.— Messrs. Scott & Mountain, of 
Newcastle, have recently secured several important contracts, 
amongst others being a complete electrical pamping installation 
for the Consett Iron Co., Blackbill, an electrical pumping installa- 
tion for the Weardale Coal, Coke & Bteel Co., Croxdale, near 
Durham, and an electrical hauling and pumping installation for the 
Old Silkstone Colliery, near Barnsley. The plant for the Consett 
Iron Co. is required to deal with the water supply for the whole 
works. In order to economise water, the company are constructing 
large reservoirs below the works into which all available surplus 
water will be returned. These reservoirs are situated about 200 ft. 
below the upper part of the works, and the pumps are to be placed 
at the reservoirs. The pumps are of Scott & Mountain's well-known 
three-throw ram type, of special design, the rams being 18 in. diameter, 
and the stroke of the pumps 22 in. They are driven by three indepen- 
dent electric motors, each constructed to develop 130 н.р. on the brake 
at a speed of 500 revolutions. The motor will drive the pumps 
through cotton ropes, and both pumps and motors are arranged so that 
they will deal with the water at an increased head of 300 ft. if this 
should be required. The electric current for driving the motors 
will be supplied from two direct-ooupled engines and dynamos, 
which will be placed near to the boilers, and about 1,000 yde. away 
from the pump house. Each of these plants will develop 550 B. H. P. 
The energy will be transmitted by overhead cables. The plant for 
the Weardale Coal Co. will deal with a large quantity of water at 
Croxdale Colliery, near Durham. The estimated flow will amount 
to abont 1,200 gallons per minute, and in order to provide a margin 
of power, the plant is to be arranged with three seta of pumps, 
each of which will be capable of delivering 600 gallons per minute 
from the bottom of the shaft to the surface, the total head being 
about 650 ft. These pumps are to be of Scott & Mountain's three- 
throw mining type, and each is to be driven by a contiauous-current 
electric motor of 140 H. r. The pumps will be placed close to the 
bottom of the shaft, aud will all deliver into one rising main. The 
generating machinery will consist of a horizontal compound steam 
engine developing 600 н.р. ; thie engine will be fitted with a heavy 
rope fly- wheel grooved to receive the driving ropes. The Scott and 
Mountain generator will be of thecontinuous-current type, with double 
armature, tho maohine baving а central driving pulley, this arrange- 
ment enabling either half of the machine to be worked inde- 
pendently if required. The total output of the generator will be 
equivalent to 530 н.р. The equipment of the Old Silkstone 
Colliery at Dod worth, near Barasley, consists of a Scott and 


Mountain enclosed-compound high-speed engine capable of 
developing 220 B. H. . coupled direct to a Scott and Mountain 
continuous-current dynamo having an output of 200 E. R. r. The 
underground plant consists of three electrical motors, two being 
of 10 H.P., and one of 25 нр. The two 10-H.P. motors are for 
driving three-throw pumps, which will be placed in by and deliver 
water to the main pumps at the shaft bottom, and the third motor, 
i.e., the 25- P. motor is for operating haulage gear at present 
driven by steam. In connection with this work, we understand 
that Messrs. Scott & Mountain hope to get most of it completed 
before they remove to the new works which they are building at 
Gateshead, where they will have a largely increased capacity and 
better facilities for carrying out their work. 


Novel Hack Saw Machine.—Messrs. Beanland, Perkin 
and Co., of Leeds, have sent us an illustration of a novel hack saw 
machine, which they have jast designed and made for a 
firm of contractors who are building a pier in the North. The 
machine has two reciprocating saws, and is worked by compreseed 
air, by means of small high-speed engine attached, the motion being 
transmitted by means of machine-cut bevel wheels It is being used 
for the purpose of cutting off level the ends of upright steel piles, 
section 10 x 8 x 75 lbs, after the piles have been driven in 
position. Previously the piles have been drilled off and tben 
dressed with pneumatio chipping hammers. This machine is stated 
to do the work in a fraction of the time, and leave a much better 
job. The machine is provided with eye-bolte, by which it is slung 
from pile to pile as required, and it is clamped on by means of 
bolts and straps. The machine is an adaptation of the firm's 
No. 5 double saw, and when not required on the pile work it cau be 
placed in the shop, standingion a base provided. 


New Trolley Wheel.—A novel form of trolley-wheel has 
been devised and patented by Messre. Carnegie and Beevers, of 
Rotherham. The accompanying figures almost explain themselves ; 
the advantages claimed for the built-up wheel are that the centre 
ring, when worn too far for further use, can be replaced by a new 


New Твогіку WHEEL. 


one at small cost, while the cavity round the central sleeve forms & 
grease chamber, making the wbeel self-lubricating. The time 
required to replace the worn ring is trifling, and the weight of the 
complete wheel is about 2 lb. There appear to be no objections to 
the proposed construction, and we commend the idea to electric 
tramway managers as worthy of a trial. 


A Remarkable Arc Lamp.—Some time ago we drew 
attention to the new arc lamp mechanism which Mr. Mensing had 
devised, which bad only two working parts, and could be readily 
adapted to direct or alternate current working, open or enclosed. 
It appeared as though the acme of simplicity had been reached. 
Nevertheless, Mr. Mensing, whose patience and ingenuity seem to 
be inexhaustible, has gone one better—he has eliminated 50 per 
cent. of the working parts by reducing their number to оне’! 
Further, without sacrificing any other advantage, he has provided 
the lamp with a magazine capable of holding no fewer than 
20 pairs of carbons, which will automatically replace one another 
as they are consumed. We would not ask our readers to believe 
these statements bad we not personally seen the lamp burning, and 
the operation of automatically changing carbons carried out. The 
behaviour of the lamp was even better than that of the previons 
model, and we must congratulate Mr. Mensing on the remarkable 
results which he has attained. 


Electrical Trade with Italy.— The last issue of the 
Board of Trade Journal says: — There is room for the importation 
of electrical machinery, in spite of the many existing local shope and 
of the competition of Switserland. Electrical traction is being 
developed considerably in all the Provinces of Italy, as well as 
electric light, the use of wbich is constantly increasing." 


Belgium.—La Société de l'Accumulateur Tudor, of 
Brussels, reports a profit of £2,632 for the last financial year. 


Motor Contracts, —We hear that the Electromotor and 
Dynamo Co, London and Manchester, has received orders for 
175 R. P., 20 H.P., and several smaller motors for direct-driving, from 
Messere. Pimm & Co., Wandsworth, a 50-Kw. c.c. generator for the 
Acme Tone Engraviug Co., two 20-H.P. cc. motors, 90 r.p.m., and 
ewitchgear for J. and E. Hall, Ltd, Dartford, two 70-н P. o.c. 
motors, and three 10-n.P. slow-speed motors and switchgear for the 
Crown Wharf Cold Storage Co., Southwark. 


Catalogues and Lists.—Messrs. J. CHRISTOPHER and 
Sons, of Clerkenwell, E.O., have issued liste relating to their 
new designs of cast-iron adjustable swivel bearings, convertible 
screw boss pulleys, and the Armitage non-slipping fibre cement 
pulley covering. 
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The Forward Enanuyemrina Oo., Lrp., of 50, Cannon Street, 
E. C., have recently remodelled their improved Otto” gas engine, 
and added improvements thereto. These alterations are detailed 
ina new illustrated price list which has lately been issued. Prices 
of high-speed crank-balanced engines for electrio lighting from 


4 B. H.. to 40 B.H P., aleo speeds, dimensions, weight and code 


words, are given. The Kynoch patent petrol starter is detailed. 

Messrs. MATHER & Parr, Lro., have published the second 
edition of their steam engine catalogue, describing, with the aid of 
a number of excellent half-tone illustrations, their several types of 
engines and multipolar dynamos of large sizes, also their combined 
enclosed high-speed engines of small size for driving dynamor, 
pumps, ĉc. A number of tables show particulars, including weights 
and dimensions, of the firm’s combined open-type vertical engines 
and multipolar dynamos ; also combined high-speed engines and 
multipolar machines. Condensing plants of different kinds are 
described. The size and get-up of the list is characteristic of 
Mather & Platt’s recent publications, and it makes an excellent com- 
panion to others that have gone before. 

Messrs. Manryat & PLACE, of 28, Hatton Garden, E. C., have 
issued a new edition of their No. 6 list of M. P.“ ironclad switches, 
fuses, circuit-breakers, and distribution boards. It has not been 
possible to reduce prices, but a number of new sizes have been 
added, these including their 10-ampere double-pole 500-volt 
switch. Both switches and fuses are listed in the larger sizes up to 
400 amperes, and a complete range of distribution boards suitable 
for 500 volts has been added.  Mesers. Marryat & Place are 
specialising this work now, chiefly for orders for standard articles. 
We understand that all the firm’s standard patterns have been 
55 and minor improvements made during the last 18 
months. $ 

Messrs. Wrrrine, EBoBALL & Co., Lrp., of Temple Bar House, 
E.O., bave issned a new list (No. 105) describing, with illustrations, 
their standard controllers for direct current and three-phase motore, 
аг 5 A tabulated list of prices and dimensions is 
at А 

A new illustrated list (No. 213) of patent steam stop valves has 
been issued by Messrs. W. H. Barney & Co., Ілтр., of Salford. 

Messrs. WARD & Ооговтохи, of Manchester, are about to issue а 
new catalogue containing their revised prices, and describing some 
improvements and novelties. 


Bankruptcy Proceedings.— Under the failure of 
Chas. Manners Downie, described as an electrical engineer, carry- 
ing on business as the hting Corporation, at 4, Bloomsbury 
Square, and 15, Dyott Street, New Oxford Street, W.C., the first 
meeting of creditors was held on May 3rd, at the London Bank- 
ruptcy Court, before Mr. E. L. Hough, Senior Official Receiver. 
Tbe receiving order was made on April 15tb, upon the petition of 
Mr. H. B. Swift, electrical engineer, Upper Norwood. The debtor, 
who calls himself a commercial expert, states that he purchased as 
& going concern, from Mr. C. J. Singleton, receiver for the debenture 
holders, the stock and effects of the Lighting Corporation, Ltd. 
The price was originally £760, and completion was for March 
20th, 1903, but from various causes completion could not be 
effected at that date, and the business at his (debtor's) 
wisb, was continued by Mr. Singleton until last January, when the 
sale was effected. He then paid а further £806 for the new book 
debts, making, with the other amounts advanced by him in the 
interval for new stock, wages, &c., the full purchase price of £2,000. 
Of that amount £950 was his own money; £650 was found for the 
purpose by a gentleman and accepted by him (debtor) as'premium 
for teaching him the business; and the balance of £400 was owing 
to him by the company for salary and commission. The debtor 
forther states that he first commenced business in 1897. When in 

p with Mr. F. G. W. Adams, they supplied goods, elec- 
trical and general, as Downie & Adams, at 24, Newman Street. In 
September, 1899, Mr. Adams was made bankrupt and the business 
was immediately stopped. He (debtor) afterwards paid all the 
debts of that business that were demanded: there were doubtless 
some still owing, but he could not give a list of them, and- did 
not know what became of the books of Downie & Adams. 
` The partnership was by deed ; each partner put in £1,000 cash on 
starting, and he subsequently provided further amounts. Не esti- 
mated his loss in connection with that business at £5,000 cash and 
£25,000 in paper. From September, 1899, until October, 1900, he 
did nothing, but in the latter month he joined the Maxim Electrical 
Corporation, Ltd., as secretary and manager, at a salary of £400 
per annum, and a bonus of £50 for every 10 per cent. dividend paid. 
He retained that post until about the middle of 1902, when he 
became connected with the Lighting Corporation as business 
adviser, with a minimum salary of £400 a year, a bonus of 1d. 
for every lamp sold, and 24 per cent. of the profits. In addi- 
tion to the £400 taken into account by Mr. Singleton on the sale 
to him of the business, he had not received more than £300 from the 
company. The debtor added that since January he had put into the 
businessa farther £100. It was wholly a credit trade ; the accounts 
were rendered monthly, and there was work in hand to the extent of 
£170. He maintained that he had been brought to a standstill through 
being disappointed by persons who promised to provide in return 
for a share of the business, funds which were to be used for working 
capital. The accounts filed by the debtor show :— Unsecured debts, 
£1,595 93. 9d.; contingent liabilities, £50 Js, 4d.; and preferential 
claims, £181 Os. 5d. The assets are valued at £530 бв. 1d., and 
cosmBist of :—Cash, £3 28. 11d.; stock, £250 (cost £1,500) ; machinery, 
£50; fixtures and fittings, £50; good book debts, £175 3s. 1d.; and 
doubtful and bad debts together amounting to £258 7s. 1d., but only 
expected to realise £1 198. 1d. The meeting was adjourned for a 
fortnight to enable the debtor to submit a proposal, the public 
examination being fixed for June 9th. A resolution was passed 


confirming the appointment of Mr. Singleton as special manager of 
the business. 


A second and final dividend of 2s. 3d. in the £ is payable at 
Birmingham on May 14th, in re J. F. Worthington and G. Nuttall . 
(J. Worthington & Oo., electrical engineers, Hanley). 

An order was made against D. T. Cameron, of Saltash, mechanical 
and electrical engineer, on May 5th. The first meeting and the 
public examination аге to be held on May 20th and 31st respectively, 
the former at Plymouth and the latter at Hast Stonehouse. 

The estates of Brown, Scott & Oo., electrical and engineers’ 
furnishers, of Glasgow, and R. F. Barr, jun., the sole partner of the 
firm, were sequestrated on May 4th. P | 


Dissolutions and Liquidations.—' The Blake-Morscher 
Electrical Ore Beparator Syndicate is to be wound up voluntarily, 
with Mr. D. B. Whitelaw, 20, Copthall Avenue, E.C., as liquidator. 

A meeting of the Tramways and Geheral Appliances Co., Ltd., 


is to be beld on June 7th at Birmingham, to hear an account of the 


winding up from Mr. H. C. Lewis, liquidator.,  - 

The Electrical Lumiscriptor" Со. is to meet at 10, Walbrook, 
E.C., on June 15th to hear an account óf the liquidation from Mr. 
R. Warner, the liquidator. | | 

А meeting of tbe Coventry Lighting and Engineering Co. is to be 
held on June 8th, at Ooventry, for.a similar purpose (Mr. A. J. 
Cud worth, liquidator). 

Notice is given in the London Gazette of the release of liquidators 
(Messrs. A. Whittaker and L. Broderick, Manchester) of the Steam 
Boilers Circulators Co., Ltd., Manchester. 

Messrs. J. W. Cutler and W. Wardle (Cutler, Wardle & Co., elec- 
trical engineers, Manchester) have dissolved partnership. Mr. 
Wardle will attend to debts and continue the business. 

Messrs. H. T. Harrison and P. J. Brewer (Haydn Harrison and 
Co., electrical engineers, 11, Victoria Street, S. W.) have dissolved 
шош Mr. Harrison will attend to debts. 

Messrs. E. Morand and A. W. Curtis (Curtis & Morand, electrical 
engineers, Birmingham) have dissolved partnership. 


Book Notices.—‘ Leçons sur l'Electricitó." By E. 
5 (Vol. I., Seventh Edition.) Paris: Gauthier-Villars. 

r. 12. i 

“Revue Economique Internationale,” April, 1904. London: 
P. 8. King & Son. 4s. SENE | 

“ The Country Gentlemen's Estate Book, 1904.” Edited by Wm. 
о London: The Country Gentlemen's Association, Ltd. 
bs. 6d. 

“A First Book of Electricity and Magnetism for the Use of 
Elementary Science and Engineering Students and General 
Readers" By W. P. Mayoock. London: Whittaker & Co. 
Price 28. 6d. | 

The Index of the Technical Press, which we have often noticed 
with approval, has now become the Engineering Press Monthly Index 
Review, and has greatly enlarged its sphere of operations. Separate 
editions are now issued each month in English, French and 
German, and а London office has been opened by the proprietors, 
the Technical Press Association, at 88, Chancery Lane, W.C. A 
leadirg article on steel alloys, and a number of extended abstracts of 
important technical articles, appear in the first number, in addition 
to the usual Index, which comprises references to nearly 1,200 
articles. We cannot withhold our hearty commendation of this 
admirable publication, the only fault that we have noticed being a 
slight laxity in the spelling of English proper names. 

"A Technological and Scientific Dictionary." By G. F. Good- 
child and C. F. Tweeney. London: George Newnes, Ltd. 


The Prosecution of Hooley and Lawson.—On 
Tuesday, Ernest Terah Hooley, the well-known company promoter, 
and Jobn Henry Lawson, also well known in the financial world, 
appeared at Bow Street Police Court, on Tuesday, on a charge of 
conspiring to defraud Alfred J. Paine, of Westminster, in a variety 
of share transactions. Certain of the transactions were in respect of 
shares and debentures in the Electric Tramways Construction and 
Maintenance Co. In this connection we may refer our readers 
to a criticism of a prospectus in the ELECTRICAL Review for 
November 30tb, 1900. The prosecution is being conducted in the 
public interest by the Public Prosecutor. 


The Spanish Tariff: Proposed Revision of the 
Daties.—It is announced that the Spanish Government, as a 
result of applications made by native manufacturers, has appointed 
а commission to proceed with а scheme for revising the existing 
Customs tariff. It is assumed that the contemplated alterations 
will be in a protectionist direction, and the proposed conclusion of 
& treaty of commerce with Germany has been postponed by the 
Minister of Finance pending the completion of the inquiry which 
has jast been institated by the commission. 


New Fireproof Cable.— Since we published a note by 
by Mr. E. K. Scott on fireproof cables, there has been quite an 
epidemic of such. The St. Helens Cable Co., Ltd., inform us that 
they arein а position to supply the electrical trade with a prac- 
tical fireproof cable, for which the following properties аге 
claimed :—(1) A flame, or even an arc, playing on a piece of this 
cable cannot set fire to it. (2) On withdrawing the flame, the cable 
is not only not alight, but not even glowing. (3) The fireproof 
properties of the cable are not affected immersion in water, ав 
the fireproofing materials are insoluble. It is hardly necessary to 
say anything as to the special uses of this cable, as switchboard and 
cable subway fires have been only too frequent of late years. Vul- 
canised rubber and Dialite insulated cables are also made up in this 
manner, б i 
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Electrical Wares Exported. 


WEEK ENDING May 12TH, 1908. WEEK ENDING May 10тн, 1904. 


Accra. Teleg. mat. . Value £70 Aden EM . Value £46 
Alexandria. Teleg. cable oe 247 Alexandria .. -— si» 48 
Amsterdam. se gi ee 205 Amsterdam .. vs s 131 
Auckland ..: .. $^ . 150 Antwerp. Elec. fuses .. 800 
Bangkok .. - T ae 26 Ascension. Teleg. mat. 1,178 
Bombay  .. a РЕ .. 386 Auckland ... ve T. 110 
Buenos Ayres. Teleph. mat... 216 Calcutta  .. Em ‘a ee 1.857 
Calcutta a «s .. 648 i Teleg. mat... T 81 
Саре Town..  .. 992 | Саре Town..  .. у, 18 
" Teleg. mat... „ 1,176 Channel Islands ss 2% 71 
Colombo x . Colombo 2% Є . 487 
Copenhagen А 99 ўз Telcg. mat. д 17 
Demerara 190 Delagoa Bay T" T .. 592 
Durban А 817 Durban 25 8 © 6,482 
T M 2 2,820 East London xi 2 oe 825 
East London ve эз 204 Fremantle. Elec. machinery .. 191 
Gibraltar s T . 138 Gibraltar ; T" - e 117 
Hambnrg. Teleg. mat... oe 250 Hamburg RS е я 12 
Hong kong .. is © + 18 j) Tcleg. mat. .. 200 
Lisbon. Teleph. cable... 1,252 Hobart we w 16 
Lyttleton .. ae P 14 Hong Kong .. yis Y .. 657 
Madras ee ©з ep .. 188 Karachi. Elec. machinery .. 106 
Malta. “+ xs «s - 12 Lisbon " АР .. 125 
Melbourne . m RE .. 565 б Telephones .. n 62 
North Atlantic. Teleg. cable .. 6,000 Lyttleton .. x aa .. 118 
Oporto. Teleph. cable .. . 50 | Melbourne .. se est owe 455 
Perth | beg i „„ 111 Nagasaki i oe 2095 
Port Elizabeth  .. P . MR Oporto. Teleph. mat. .. ae 80 
^ Teleg. mat. 345 aris .. эе “+ ia Р 95 

Port Said js ex 62 Penang es Pe T ^ 400 
Shanghai .. is 5% .. 816 Port Elizabeth  .. m #8 38 
Sierra Leone a T sa 20 Reval s a x . 128 
Singapore va si 12 Rio Janeiro. s 5 12 
»  Teleg. mat. .. 101 б Teleg. mat. 5,874 
Вудпеу es is s R49 Rotterdam .. ws oe i 15 
Wellington. Teleg. mat. J,0F] Shanghai... ea - - 78 
Yokohama .. id PN 637 Singapore ae “se .. 4,060 
Bpezie. 'Teleg. mat. ee 18 

Stockholm. S vs T 16 

T Teleg. wire 85 

Sydney "T ©» a e 1,555 

Т Teleph. cable 849 

Wellington .. " T EP 95 

Yokohama ee "E ee ee 1,477 

Total eo £21,825 i Total £28,102 


Foreign Goods Transhipped. 


Cape Town. Telph. mat. Value £2,867 
Oporto, Teleph, mat. ee 60 


— 


Total . £2,877 


An Exhibition at Neweastle.— On October 1st there 
will be opened at Newcastle-on-Tyne a Trades, Arts and Industries 
Exbibition, which is being arranged by Newcastle Exhibitions, Ltd., 
with Mr. W. A. Cowie, 43, Grainger Street, as managing director. 
The exhibition will remain open for віх weeks (until November 
1280), “1 & prospectus can be obtained on application to 

г. Cowie. j 


Trade Announcements.—Mr. Herbert W. Umney, 
M.I.M.E., has been appointed as London and district agent 
(46, King William Street, E.O.) for Messrs. Rubery & Co., of 
Victoria Iron Works, Darlaston, for their constructional steel work, 
motor-car and wagon frames, &c. Mr. Umney bas also been ap- 
pointed agent for the London district for Meesrs. W. T. Bowie & Co., 
of Barrowfield Wire Rope Works, Glasgow. 

Mr. Ernest Syer has removed from 23, Cross Street, Hatton 
Garden, to 45, Hatton Garden, E.C. 

In order to cope with increased business, the Corlett Electrical 
Engineering Co., Ltd., have acquired larger premises situated in 
Wilcock Street, Wallgate, Wigan. All communications should be 
sent to that address in future. In addition to the equipment of the 
works with suitable plant for manufacturing tbeir various 
specialities, the company have provided ample facilities for re- 
pairing all kinds of electrical machinery. 

Mr. Herbert Arnold has taken over tbe business of A. G. Arnold 
and Co., 4, Market Street, Newport, Mon., and will carry it on 
under the title of A. G. Arnold & Son, at the same address. 

In the course of his speech to the shareholders of the Morrie 
Aiming Tube and Ammunition Co., Ltd., held at 17, Charing Cross 
Road, W. C., last week, Capt. J. W. Reid, the chairman, said :— 
“The board consider that the time has now come when we can pro- 
fitably and advantageously extend the scope of our business. Oar 
power plant at Dagenham runs most economically when at full 
pressure, and having some power to spare, we have decided to use 
it in developing а branch of business with which we have always 
had to do, and with which we are fully competent, both in know- 
ledge and connection, to deal. We are erecting ancther shop and 
the ресеввату plant and machinery for the manufacture of dynamos 
and electric motors—not motor-care, understand me, but motors— 
for which there is a large and ever-increasing demand. We have 
every confidence in the success of this new branch of our work, and 
can interweave it most satisfactorily with our present business.” 

Messrs. Veritys, Ltd., have opened a branch at 33, Highbridge, 
Newcastle-on-Tyne, where stocks of main switches, accessories, 
motor starters, wire, Simplex conduit, &c., are held. There is also 
at the same address a well-equipped showroom containing a die- 
play of electric light fittings. Mr. J. L. Miller, who has been 
Messrs. Veritys' representative in the district for the past four 
years, 18 manager of the new branch. 


Electrical Plant for the Wolsingham Steel Works.— 
Mesars. John Rogerson & Co., proprietors of Stannersclose Steel 
Worke, Wolsingham, Durham, have juet placed with Messrs. Bruce 
Peebles & Co., Ltd., engineers, Newcastle-on-T'y ne, a contract for the 
complete electrification of their works. The plant will consist of 
three Lancashire boilers, two 150-xw. high speed engines with 
generators, 13 motors, 60 arc lampe, and the usual cables and small 
lighting. These steel works are understood to be about the oldest in 


Great Britain, and an interesting point about the plant is that the 
steel castings and steel shafts will be manufactured at Messrs. 


Rogerson's own works. 


LIGHTING AND POWER NOTES. 


Aston.—The T.C. has received from the L.G.B. sanction 
to raise loans of £50,000 for E.L. purposes. 

The following scale of charges for energy has been adopted: — 
Power, 14d. per unit for 22 hours per day, aod 3d. for the other two 
hours, or an alternative flat rate of 14d. per unit; consumers whose 
load factor is less than 10 per cent, to be charged at the usual 
lighting rates; lighting, a flat rate of 24d. per unit for the six 
months ending March 31st, 1904. 

The supply of fittings on the frce-wiring system has been dis- 
continued. 


Belgium.—4A new electricity works is to be erected at 
Ghent; tenders for the erection of the buildings have just been 
invited. 


Birkenhead.—The electric lighting accounts for the 
year show the income from the sale of electricity to have been 
£10,720 48. 4d., as compared with £9,065 10s. 11d. in the preceding 
year. The total income was £11,418 18a. 5d., against £9,624 6s. 2d. 
Alter meeting works expenditure, a balance of £6,784 12s. 1d. 
remained, as against £5,862 108. 5d. last year. After paying 
interest and other charges, a balance of 41,386 Oz. 4d. remained 
for transference to renewals account. This account, with 
£996 0з. 10d. brought forward, now stands at £2,382 1s. 2d. 


Bombay.—The 7'tmes of India for April 16th contains а 
copy of an application which is being made by the Brush Electrical 
Engineering Co., of London, under the Indian Electricity Act, 1903, 
for power to supply electricity within the city, town, and island 
of Bombay." 


Brighton,—A L. G. B. inquiry into the application of the 
Corporation to borrow £10,000 for electrical purposes, was held on 
5th inst.  £4,000 of this amount is required to pay the cost of 
changing over the standard pressure of supply similar to that 
carried out in other parte of the borough, and for which a loan had 
already been sanctioned. The period asked for repayment of the 
£4,000 was 25 years. The balance, £6,000, is for the purchase of 
motors for hiring out purposes, and the period for repayment of 
this amount, 15 years. The change-over bas been rendered necessary 
by re-arrangement of the switchboards in connection with the new 
works at Southwick, and it is necersary that this be done immediately. 
Opposition was offered by several ratepayers’ deputations, and in 
reply to one of these, the town clerk stated that £13,961 had, during 
the 13 years’ working of the undertaking, been applied to the relief 
of the rates out of the profits. It was also stated that the Corpora- 
tion had bought motors to the value of £3,443, this amount beiag 
included in the £6,000 asked for. The amonut received in rental 
from the hire of these motors, 132 in number, was £528, and the 
consumption of energy for power purposes had increased by many 
hundred thousand units. 


British East Africa.—A concession has been obtained 
from His Majesty's Commissioner for the East Africa Protectorate 
by Mr. Clement Hirtzel, electrical engineer, for the sole and excia- 
sive right to supply electrical energy for the purposes of power and 
lighting to the town and 15-mile radius of Nairobi. The period 
for which this concession extends is stated in the preliminary 
prospectus to be 10 years, and in the event of its proving satis- 
factory during that time it will be renewed on the same terms for 
another period of 15 years. There are at present in the town and 
district through which the line will paas 3,000 lights required, 
which at an average charge of Rs. 1-4 per lamp per month, would 
amount to Re. 3,750 per month. The working capital of the syndi- 
cate is Rs. 300,000 in Re. 15 shares. Mr. Hirtzel is coming to 
England shortly to arrange matters t» float a company for the 
carrying out of this concession. He will be supported, it is added 
in the prospectus, by “one of the largest electrical firms in Great 
Britain." 


Burton-on-Trent.—Mr. P. J. Pringle, the borough 
electrica] engineer, has just issued his annual report on tbe working 
of the electricity undertaking for the year ending March 31st last, 
this being the tenth year. Below we give the details in brief : — 


1908-4. 1902-3. 
Capital expended to date .. £66,200 — 
Total revenue. «9 T 5,962 25,561 
Total costs aie ss vx а kx 4,812 — 
Gross profit "T is T kx vs т 4,650 — 
Financial result after providing for interest and 
sinking fund E ae 2 ks as 141.197 4163 
Number of units sold 302 oe . - К 678,020 — 258.9-4 
То{а1 cost per unit .. - si 4 ға КА 1:524. z 53d. 
Average price obtained per unit for all kind of 
supply (including traction for eight months) 3 Id. — 
Maximum load me es i ius e 370 KM. — 
Capacity of plant (at end of year) Vs oo I. IIO xv. alu 


Consumers increased by 211 per cent.; lighting and power, 21? 
per cent.; motors connected, 79 per cent.; total increase in units, 
including traction, 162 per cent. 


i 
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Bury.—The output of electricity at the Corporation 
works for the year ending March 31st was 672,911 units, and the 
revenue £8,010, compared with an output of 424,993 units and а 
revenue of £6,170 in the previous year, an increase of 58 per cent. 
in the units consumed and of 30 per cent. in the revenue. 


Cannock.—The U.D.C. has decided to apply for sanction 
to borrow £8,000 for the purposes of electric lighting, which is to 
be carried out under a special agreement with a Dudley firm. 


Cape Town, 8.A.—On the 14th ult. the formal opening 
ceremony of the new central electric power station took place. 
There was а large assembly of spectators, and the new works were 
opened by Mr. D. P. de Villiers Graaff, ex-mayor of Cape Town, 
who was largely concerned in the establishment of the Corpora- 
tion’s first electricity works. Mr. W. F. Long, the City electrical 
engineer, made a statement regarding the works, and said that in 
February last there were 78,8508-0.». lamps conrected, and motors 
of no less than 1,375 в.н.Р. Electricity is charged for on а sliding 
scale ranging from le. 2d. to 8d. per unit; a double tariff is in 
force, daytime consumers being cbarged only 8d. to 4d. per unit. 
The mayor, Mr. Councillor W. Thorne, then switched on the 


supply, and stated that the capital expenditure had amounted to 


over а quarter of a million sterling. Mr. J. Cook, City Engineer, 
designed the buildings. Messrs. Davis and Soper, of St. Mary Axe, 
are the London agents to the Corporation, and Mr. H. D. Wilkinson 
isthe inspecting engineer to the Corporation at this end. 


Colchester.—The T.C. bas fixed the following charges 
for electric light:—5d. per unit for the first 2,000, and 44d. per 
unit to consumers of from 2,000 to 5,000 units. 


Crediton.—Messrs. Christie Bros. & Middleton, elec- 
trical engineers to the Council, have written stating that tbere is 
no prospect of the E.L. scheme being carried out, because the under- 
ground cable system adopted by the Council would necessitate addi- 
tional capital. The Council has now decided in favour of overhead 
wires being used, and а special meeting will be held to give the 
necessary permission. 


Croydon.—The T.O. has decided to- include in its next 
Parliamentary Bill provisions for further powers in connection with 
electricity supply, wiring, fittings, motors, &c., and power to supply 
energy in bulk or otherwise outeide the town. 


Darlington.—The question of adopting a municipal 
free-wiring system for dwelling houses has been abandoned for the 
present by the Electrical Committee. The Т.О. has appointed a 
Committee to consider the question of free-wiring through a private 
сошрапу and the advisability of adopting а motor hire-purchase 
scheme. 


Darwen.—It has been announced that the loss on the 


electricity department for the past year was £38. The profit last year 
was £104. 


Dudley.— At the meeting of the Town Council last weck 
it was stated that, in connection with the Corporation electrical 
undertaking, there had been an increase in the supply of 
470,000 units. The gross receipts for the year bad been approzi- 
mately £10,600, while the working expenses had amounted to 
£5,608, showing a gross profit of £4,924. 

Durham.—The County Council has written to the 
B. of T. atating that as the Board had decided to grant a prov. order 
to a company in the east of Durham for electric lighting over a 
large area, for a term of 43 years, against the express wish of the 
local authorities, the Council would protest against the confiima- 
tion of the order, and wonld represent to Parliament that the C.C. 
Las under consideration the development of an electric supply 
scheme for the county, which such orders as those under notice 
woul seriously retard. | i 


Exmouth.—The U.D.C. has resolved to apply to the 
B. of Т. for an extension of time for its prov. order for electric 
lighting, which, it is stated, will lapse on the 25th inst. Messrs. 
Crompton & Co., who have taken over the order, have informed the 
Council that, owing to the state of the money market, they can- 
not obtain capital to carry out the work at present. Theagreement 
with the contractois was dated March 16th, 1903, and they under- 
took to secure a site within 12 months, and to completely equip the 
station within two years. 


Gateshead.— At a ineeting of the T.C. on the 4th inst. 
a large deputation waited оп the Council to urge that the offer of 
the County of Durham Electric Power Distribution Co., Ltd., to 
reduce the price of lighting on consideration that its tenure be 
extended from 13 to 19 years be accepted. The Mayor said that 
the matter had been considered and re-considered, and they had 
resolved not to extend the time to the Electric Power Co. for 
more than one year. The 14 years of the Tramways Co. dated 
from 1901, and the periods were 7, 14, and 21 years. The 
Electric Light Co.'s arrangement dated from 1899, and it was for 
13 years, and two yeare’ notice at the end of that time for terminat- 
ing that agreement. The Council thought it would be wrong to 
prevent the arrangements with the Tramways Co. and tbe Light- 
ing Co. being co-terminous. In thus acting he believed the Council 
was doing the beat for the town. | 


Germzny.—The Bliesenbach Bergwerks Gesellschaft, of 


Diisselcorf, Las decided to put down a plant for lighting and power 
purposes їп connection with its works. 


Hamiiton (Australia).—4A company is being formed to 
install electric light in Hamilton, the nominal capital ia stated to be 
£3,000, No opposition from the ratepayers is anticipated, and the 
bien sed hopes to have the plant installed in the course of a few 
mon 


Hampton Wiek.—The B. of T. has granted a prov. 
order to the Twickenham and Teddington Electric Supply Co., 
Ltd., for thesupply of energy in Hampton Wick, Esber, the Dittons, 
East and West Molesey, Sunbury, Hanworth, Feltham, Ashford, and 
Bhepperton. 


Horley.—The B. of T. has granted a prov. order for E.L. 
to Mr. Marshall H. Bennett, for the parish. 


Hornsey.— In our issue of April 29th we stated that a 
reduction in the prices for electrical energy had been made by the 
U.D.C. This we find is not corrrct. | 


Hull.—The minutes of the E.L. Committee of the City 
Council recently contained а recommendstion to supply the 
North-Eastern Railway Co. with electricity in bulk at 14d. per unit 
for a 27 per cent. load factor with an increase or а decrease of vad. 
per unit for each 3 per cent. increase or decrease in load factor. 
The proposed agreement was conditional upon the company taking 
not less than 1,000,000 unite per annum for a period of not less than 
three years. After discussion, the matter was referred back, it being 
contended that it would not be profitable to supply at that rate. 


lford.—The L.G.B. has informed the U.D.C. that 
the Council is not empowered to purchase motors for letting 
out on hire, and consequently no loan will be sanctioned for that 
purpose. 

Kettering.— This town was en féle on Saturday last, Mr. 
Andrew Carnegie, modest Andrew as he is dubbed by a daily 
contemporary, going down to open the free library which he has pre- 
sented to the inhabitants ; the electricity works and dust destructor 
were formally inaugurated the same afternoon, and the festive pro- 
ceedings terminated with a banquet at the Royal Hotel in honour 
of Andrew Carnegie, Eeq., LL.D. Judging from this gentleman’s 
speech to the toast of his bealtb, we can well believe that he was 
fully alive to the quotation which was connected with his name, 
" None but himself can be his parallel," and that nobody is more able 
to appreciate at its full value the worldly advantage of true belief 
in the national prayer of Scotland, O Lord, gie us a guid conceit 
o' oorsels." But it is with the electricity works that we are concerned. 

The station, which was well filled with visitors, was formally 
opened by Mr. Saunders, ex-chairman of the Lighting Committee 
of the Council; Dr. Kennedy, F.R.8., who, with his partner, Mr. 
Jenkin, is joint engineer to the undertaking, illustrated to his 
audience by the simple device of a ekipping rope the action of & 
dynamo (Dr. Kennedy did not actually perform, although we have 
reason to believe he was quite ready to skip at the first opportunity 
that presented itself); and Mr. Meldrum won our admiration by his 
insistence upon the ability of his destructor to develop high-pres- 
sure steam, and therefore high-pressure and high quality electricity. 
Mr. T. J. Bakewell i: the electrical engineer. We hope to give a 
complete description of the works in a future issue; in the mean- 
time we may mention that the contractors were as follows :— 

For the building, Messrs. Heycock & Sone, of Great Glen, Leicester; 
boilers, Mesars. Danks, of Oldbury, Birmingham; engines, Messrs. 
Willans & Robinson, Rugby; pipe work, Messrs. Babcock & Wilcox, 
London; arc lamps, the Gilbert Arc Lamp Co., Chelmsford ; cables, 
mains, and arc poste, Messrs. W. T. Glover & Co., Manchester ; 
switchbcard, Messrs. Cox- Walkers, Darlington; economiser, Messrs. 
E. Green & Bone, Wakefield; service meters, Messrs. Chamberlain 
and Hookham, Birmingham; batteries, the Electrical Power Storage 
Co., London; wiring of the station, Messrs. Lea & Warren, Kettering; 
refuse destructor, Messrs. Meldrum Bros, Manchester; dynamos, 
Messre. T. Parker, Ltd., Wolverhampton; glazing work, Mesers. 
Helliwell, Manchester; feed pumps, Messrs. G. & J. Weir, Glasgow. 


London.— Messrs. Ernest Probert & Co. have recently 
completed the electric lighting of Bow County Court, and the 
remodelling of Messrs. John Barker's installation of 3,000 lights. 

SrEPNEY.—The abstract of accounts and balance-sheet of the 
electricity undertaking of the B.C. for the year ending 
March 3let last, shows that during the 12 months £45,838 was 
spent on capital account, making a total expenditure under that 
head of £199,129. ТһҺе revenue account shows an expenditure of 
£13,823 as against £10,125 in the previous year. Amongst the 
chief items are:— Coal, £3,779 (£2,710 during 12 months ending 
March, 1903) ; steam from duet destructor, £2,945 (£2,034); wages 
at gend rating station, £1,485 (£1,162); attending and repairs to 
pob!c lamps, £1,449 (£1,107); accountants and staff, including 
store cepers, salaries, £1,080 (£919) ; rates and taxes, £537 (£291) ; 
engir: ers’ department salaries, £427 (£369). The gross receipts 
were £26,616, as against £19,625 in the previous year. 2,533,511 
units were sold (1,759,349 units were sold in the preceding 12 
months). The credit balance of £12,814 on revenue account is 
reduced to £5,936 by payments of interest and sinking fand, and it 
ie intended out of this to write off £1,038 from capital account; 
£2,833 was so written off last year. The Committee has the 
revisicn of the tariff under consideration. The total cost of each 
unit sold was 182d. The average price obtained per unit was 2 66d. 
for private lighting, 1:614. for public lighting, and 236d. for 
ower. 

HACENEY.—AÀ sum of £8,910 has been passed by the Finance 
Committee of the B.C. for mains extensions. 
Вт. PANCRAS.— On 4th inst., at the meeting of the B.C., the special 


` committee appointed to consider matters regarding the recent action 


of Colwell and others for damages for vibration reported that the 
plaintiffs required £8,906 12. 9d., which includes the properties and 
the whole of the trade interests, to settle their claims. It was decided 
to pay the amount and charge the same against the electricity reserve 
fund. A motion was passed to put penny-in-the-slot electric meterse 
in the new municipal workmen's dwellings, the meters to be set to 
charge at the rate of 4d. per unit. 
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Luton.—The T.C. has decided to extend its mains at an 
estimated cost of £850, to supply energy for power purposes to 
manufacturers. 


Maccelesfield.— The Cheshire C.C. has instructed Messrs. 
Lacey, Billar & Leigh to prepare the necessary specifications for the 
electrical plant, wiring, &o., for the Parkside Asylum. 


Manchester.—On May 5th a L.G.B. inquiry was held 
into the application of the Corporation for loans of £94,490 for 
additional mains, £10,000 for the development of the motor-hiring 
scheme, and £21,575 for lighting and traction purposes. There was 
some opposition on behalf of property owners who objected to the 
rates being further increased. 


Hynyddislwyn.— The T.C. has instructed its clerk to 
obtain particulars of any water power in the district that could be 
utilised for electricity generating purposes. 


Newport (Mon.).—The Electricity Committee proposes to 
carry additional cables over Newport Bridge slung through the 
cantilevers carrying the footpath. e borongh engineer's depart- 
ment, however, recommends that the cables be laid across the 
bed of the river. 


Oulton Broad.— The business of Messrs. Barber, Croft 
and Oo. who supply energy for private lighting and power 
purposes, is being taken over by a locally-formed company, which 
is applying to the B. of T. for a prov. order. The U.D.O. is 
also applying for an order, but the company, we are informed, is 
endeavouring to come to terms with the Counoil. 


Portsmouth.—The E.L. Committee of the T.C. has 
entered into an agreement with the Admiralty for the supply of 
electricity at the Royal Naval Gunwharf, the agreement being for 
four years, and thereafter until the expiration of six months 
notice. It has been decided to apply to the L.G.B. for sanction to 
borrow £5,000, the estimated cost of alterations and additions 
recommended by Mr. Manville, at the electric light station. 


Queenborough.—4An electric generating station has been 
erected on the shore for working the cranos and capstans on the 
new railway pier, which was opened by the chairman of the S. E. 
and C.R. recently. 


Rotherham.—The annual report of the Corporation 
E.L. undertaking states that a net profit of £1,278 has been made. 
The gross profit was £6,068. 


Spain.—Application has been made for a concession for 
lighting the town of Betera by electricity. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has reduced the price 
of energy for lighting from 43d. to 4d. per unit, and for power a 
sliding scale from 244. to 1d. per unit has been adopted, with special 
terms to large consumers. 


Stroud.—The Gloucestershire Electric Power Со. has 
been granted & prov. order by the B. of T. to supply energy to the 
rural district of Stroud, the urban district of Nailsworth, and the 
parish of Dursley. 


Trowbridge.—A prov. order for E.L. has been granted 
by the B. of T. to the Western Electric Distributing Corporation, 
the area of supply including Trowbridge and Bradford-on-Avon 
(Urban and Rural). 


Tunbridge Wells.—The Lighting Committee of the T.C. 
has decided to recommend the Corporation to decline the offer of э 
syndicate to purchase its electric light undertaking for £80,000, 
allowing а profit of £10,000 on the capital expended. 


Walsall.—The Corporation's Town Hall Committee has 
recommended the Council to expend a sum of £782 for extras at the 
new Town Hall in order to provide electric lifts, &c. The Electricity 
Committee proposes to lay а main as far as the workhouse on the 
Pleck Road, at а cost of £413. 


West Ham, — Messrs. Tate & Co., Silvertown, have 
approached the B.C. relative to a supply of energy for motive power, 
estimated at not less than 500,000 units per annum, and ultimately, 
over 1,500,000 units. 'The firm, however, object to paying 1d. a 
unit, and the Council, with & view to meeting them and other 
manufacturers in the matter of price, has circularised the latter in 
North Woolwich, asking if they would be prepared to take a p.c. 
supply at 500 volts, and enter into an agreement to consume a 
minimum amount for three years. 


Weybridge.—The B. of T. has informed the U.D.C. that 
it has decided to grant the Walton-on-Thames electric light order. 


Willesden.—The U.D.C. is considering the insertion of a 
proviso in the Harrow Road and Paddington Tramways Bill to pre- 
serve the rights of the Council conferred by the Metropolitan 


Electric Supply Co.'s Acts of 1898 and 1901. The electrical engineer. 


reported against the adoption of a flat rate in lieu of the maximum 
demand system. Last quarter 92:37 per cent. of the consumers paid 
6d. and under for their supply, and 82:90 paid 5d. and under. In 
5 same three months only 5°76 per cent. of the consumers paid 7d. 
and over. 


Wimbledon.—The Electricity Department of the U. D. C. 


will hold an electrical exhibition at the Worple Hall, from the 
18th to the 28th inst. 


Worthing.—The Т.О. has adopted the recommendation 
of the Special Committee appointed to consider the cost of 
public lighting, i.e., that the cost in future shall be based on the 
actual cost price per unit generated, including management, dis- 
tributing and capital cbarges. Meters are to be fixed to each arc 
lamp circuit. The Corporation has been paying considerably less 
for energy for public lighting than it cost to generate. 


TRAMWAY AND RAILWAY NOTES. 


Australian Commonwealth.—The State Governments 
of Victoria and South Australia have recently considered the question 
of the electrification of their suburban railways, respectively around 
Melbourne and Adelaide. Preliminary reports from the Railway 
Departments have indicated that there is reasonable prospect of the 
conversion of the lines proving a financial success, particularly in the 
case of Melbourne, where there is an extensive network of local lines 

ing a frequent service throughout the day. It is now reported 
that negotiations are in progress between the Premiers of the two 
States with & view to the joint engagement of an engineer of 
standing, who should visit the colonies, and report upon the matter 
in all its bearings. At the same time, the electrification of the tram- 
ways of Adelaide (vide ErzorRICAL Review, p. 623 ante) would 
be thoroughly considered, as undoubtedly this will be taken in hand 
in priority to the railways of that city. 


Birkenhead.—The accounts of the Birkenhead tram- 
ways for the year ending March 31st, 1904, have been issued. 
The total income from the tramways for the year was £55,945 
188. 7d. against £52,559 4s. 9d. in the previous year. The manage- 
ment and traffic expenses were £24,382 5s. 3d. ; electrical ezpendi- 
ture, £7,844 2s. 8d.; surveyor's expenses, £2,521 Os. 11d., leaving 
the sum of £21,198 Өв. 7d. to be carried to revenue account. 


Blackburn.—At the T.C. meeting last week it was 
reported that the estimated loss on the tramway undertaking, for 
theyearended March 31st, was £4,900, against £4,075 in the previous 
year. The increase is accounted for partly by bad trade and bad 
weather, and also by the Audley extension, which has rot proved 
remunerative. 


Bolton.—The results of the working of the Corporation 
tramways are causing some disappointment. The balance-sheet of 
the department, for the year ending March 31st, showed an 
expenditure of £92,835, as compared with £80,737 in the preceding 
12 months; and the income (consisting of traffic receipts) £95,095, 
‘against £85,703. The profit earned was £2,260, against £4,966 in 
the previous year. It is pointed out, as some consolation, that 
during 1903 important concessions were made to the travelling 
public; and if they do not get a return, in the shape of profit, the 
ratepayers benefit by the increased convenience and cheaper fares. 
Some members of the Council think that the Tramways Committee 
has gone a little too far in the latter direction, and a reduction in 
the number of cars employed is suggested. 


Bootle.— At last week’s T.C. meeting the following notice 
of motion was considered in committee :— 

That this Council is of opinion that it will not be to the interests of the 
borough to grant Liverpool the privilege of running trams down Balliol Koad, 
and that the resolution of the Council on April 20th last be rescinded ac- 
cordingly. . E 

Bournemouth.—At a meeting of the T.C. held on 
May 2nd, the following figures for the year ended March 31st, 1904, 
were presented by the borough accountant in the report of the Tram- 
way Committee :—Total receipts, £53,398 14r., working expenses, 
£29,277 18s., leaving a balance of £24,121. From this had to be 
deducted £16,386 14s. for dividend on stock, bank intereste, and 
contribution to stock redemption fund, leaving & net balance for the 
year of £7,734. The total net credit balance from the commence- 
ment of running on June 23rd, 1902, was shown to be £12,684 16s. 
This, however, is subject to a possible deduction of £2,462 17s. 3d., 
being the proportion of a full half-year's dividend on stock given 
away on the new issue in July, 1903, paid out of revenue, in respect 
of which application has been made to the Local Government Board 


that it may be treated as part costs of the issue of stock, and thus be 


regarded as а capital charge. The traffic manager (Mr. C. Barber) 
reported that the working expenses for the year were equivalent to 
6:88d. per car-mile, and tbe receipts to 12 54d. per car-mile. The | 
working expenses for the full financial year were equivalent to 
54:82 per cent. of the receipts, which, compared with other syrtems, 
was a very good figure. The total number of passengers carried bad 
been 9,363,985, the average receipts per passenger being 1:34d. The 
total number of car-miles run had been 1,022, 16375. There bad 
been a comparative freedom from accidents of a serious nature, the 
total number having been 252, the majority of which had been but 
trifling. 

Burton-upon-Trent.—Mr. P. J. Pringle, the ..:ough 
tramways manager, in his report for the year ended March, 1904, 
said that the revenue from traffic for the year was £11,574, and the 
operating costs £8,919, After deducting financial charges, there 
was а surplus of £718. The passengers carried were 2.566, 134, 
and the car-miles run 282,378; the population was catried 75 times 
over. The traffic revenue was 9:84d. per car-mile, and per passenger 
1:084d. The costs per passenger were 83d. The units used 

er car-mile were 1:285. The total revenue per car-mile was 10 14d. 
he energy was purchased at 145d. per unit, and the total operating 
costa were 7:674. per car · mile. 
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Clydebank.—Messrs. A. Stark & Son, Glasgow, have 
received the contract from the Glasgow T.O. for constructing the 
extension of the tramway system in Clydebank. 


Essendon and Flemington (Victoria).— Early last 
year Mr. A. E. Morgans laid a proposal before the Councils of Essen- 
don and Flemington, two of the outlying suburbs of Melbourne, for 
the construction of a system of electric tramways to serve the two 
districte, and in particular, the racecourse at the latter. Subject to 
certain rights of purchase, the approval of the Municipalities was 
obtained, but the sanction of the State Government was aleo neces- 
вагу, and this was withheld on the ground that the trams would 
injuriously affect the traffic upon the State-owned railways. How- 
ever, as the result of much negotiation, the Government have been 
асса to reverse their former decision and to allow the scheme to 
proceed. 


Falkirk.—The Edinburgh syndicate who have taken 
over the provisional order to promote the Falkirk electric tram- 
ways have written to the Town Council, agreeing to pay the two 
years rent which is due in July. The Council's Special Tramway 
Committee having agreed to recommend the Council to allow the 
company the privilege of Sunday running of the cars, it is antici- 


pated that there is every likelihood of immediate action being 


taken to secur e the first practical steps of the undertaking. 


Glasgow.— It is expected that this week the Corporation 
Tramways Committee will have & meeting with representatives 
from Paisley T.C. in connection with the deadlock that has ensued 
between Mr. Murphy and Glasgow as to the terms on which the 
rasa wil have powers to run their cars right through to Paisley 

ross. 

A foreman linesman in the tramways department of the T.C. has 
designed a mechanical trolley ear, which has been tried by the 
department and found to work satisfactorily. The question of pro- 
tecting the invention, and securing the sole rights of it for the Cor- 
poration and the inventor, has been remitted to a Sub-Committee of 
the Tramways. 


Leicester.—On Wednesday next the formal opening of 
the new electric tramways will take place. Mr. Councillor Flint, 
chairman of the Tramways Committee, will open the power station, 
while the Mayor and Alderman Smith will start the first electric 
cars. Light refreshments and speeches will conclude the 
programme. 


Newcastle-on-Tyne.—At the meeting of the City 
Council on the 4th inst., а report was presented from the Parlia- 
mentary and Bye-laws Committee and the Tramways Committee 
relative to tbe Tyneside Tramways and Tramroads Bill. The 
report embodied the correspondence between the solicitors to the 
company and the town clerk, and the joint Committees recommended 
that they be authorised to consider any proposals by the company 
which might promote a settlement of the pone at issue with 
regard to running powers, and therefore avoid further litigation. 
Sir Charles F. Hamond, in submitting the report, asked to be 
allowed to make an'addition to it—a stipulation that the Tyneside 
Co. should take no further steps to forward their Bill until the 
decision of the conference was known; also to add the following 
words :—'' That this Council authorise the Committees to ascertain 
from the Tyneside Tramways Co. on what terms they would be 
disposed to sell the entire undertaking in their trams; and, if not, 
whether they would be willing to lease the same, the Corporation 
to bave entire control of the working of the lines aud the keeping 
of them and their equipment in repair.” After considerable debate, 
Sir Cbarles Hamond agreed to hold over the suggestion as to 
purchase, and the report, with the addition of the first suggection 
of Sir Charles, was adopted. In the course of the debate, Mr. Cail, 
the late chairman of the Tramways Committee, who recently 
resigned, made a lengthy statement as to his reasons for so doing. 
He said that, towards the end of August, 1902, Dr. Spence Watson, 
on bebalf of tbe Tyneside Tramways and Tramroads, asked him to 
bring the question of an exchange of traffic between that company 
and the Newcastle-on-Tyne. Corporation before the Tramways Com- 
mittee, which he did st the next meeting, and the suggestion 
seemed to meet with general approval, and а Sub-Committee was 
appointed. He studied the question, and came to the following 
conclusions :— 

1. That, if the convenience of 100,000 monthly, or nearly 11 millions yearly, 
of the pullic— many of them their own ratepayers-- who used their cars to and 
from Wallsend, could be furthered without inconvenience to the larger public 
inside Newcastle, then it was their duty to do во. 

2. He realised that when the North-Eastern Railway substituted fast electrica 
trains every 10 minutes in place of the present comparatively slow steam trains, 
then the only way toretain a fair and payable proportion of the Wallsend traffic 
would be to get to the centre of Wallsend instead of stopping half a mile away, 
88 they did now. 

8. The very great inconvenience, not only to the workmen, but to the New- 
castle system, which now arose through having to deposit them half a mile from 
their work, and having to keep cars blocking the main line at night to pick 
them up would be entirely avoided if they would carry them to the yard gates 
1975 pex them up on a branch line, viz., that joining the Newcastle high and 

i. He algo believed that the Council originally intended to cater for the public 
travelling to and from Wallsend, or why did they construct the three-quarters of 
a mile beyond Walker Gate, running, as it did, between green fields, where there 
was not any pick-up traffic? 

5. He certainly believed he had the Committee at his back who had unani- 
mously appointed the Sub-Committee to meet the Tyneside Co. The meeting 
was held on August 25th. 

Continuing, Mr. Cail said he was asked to submit a report on the 
matter, and did во, in the form of а letter to the members of the 
Committee, in which he outlined the terms upon which the exchange 
of traffic would be made. On October 9th a meeting was held 
epecially to consider the question, but at that meeting the proposed 
terms were absolutely never discussed, but a motion was at once 
carried tbat the negotiation be broken off. When the Tyneside Co. 


presented their t Bill to Parliament, he suggested that a 
committee should prepare evidence to be given by the Corporation 
against the compulsory powers sought. This was done, and he was 
asked to pnt any evidence he could or would give in writing. This 
he did, and that was the evidenoe he gave before the Lords Com- 
mittee, except that in evidence he expressed the view that if the 
travellers to and from Wallsend had to bave through cars, then this 
should be brought about by the Newcastle cars running the extra half 
mile to the centre of Wallsend instead of the Tyneside cars running 
3% miles to the centre of Newcastle. He emphatically repudiated 
the insinuation that he had sold the Committee, and in face of that 
insinuation he felt that he had no course open but to resign.— Mr. 
J.J. Gillespie, the late vice-chairman, said he alsoresigned because he 
was, and had been, in accord with Mr. Cail.— There was no discussion 
upon thé statement, but later it was referred to as a "fairi and 
honourable statement.” 


L. X N. W. Railway.—It is reported that the company 
is completing preliminary arrangements for the electrification of 
its Newport-Pagnell branch line in Buckinghamshire. 


Mansfield.—The B. of Т. has granted a year's extension 
to the Mansfield and District Light Railway Co. for the completion 
of the electric tramways. The plans have been approved of, the 
deposit of £4,000 paid, and the material is ready for the commence- 
ment of the ark. The company is negotiating with Mansfield 
U.D.C. for the supply of energy. 


Newport (Mon.).—The T.C. has applied to the B. of T. 
for а loan of £45,250 for tramway pnrposes. 


Rotterdam.— The Rotterdam Tramway Maatschappij, 
which has in operation a total milage of 19 miles, and also com- 
prises the lines to Schiedam and Overschie, is now being converted 
into a Belgian company, with headquarters at Brussels and a share 
capital of £360,000, as compared with loan and share capital 
amounting to £251,000 in the case of the old company. It is pro- 
posed to transform the lines to electric traction. The new com- 
pany has a concession for 21 years, and powers to construct a 
her length of 7 miles of tramway. 


Searborough.—On Friday last the electric tramway 
system was inaugurated, the ceremony being performed by the 
Mayoress. The guests, 120 in number, afterwards sat down to 
luncheon at the Balmoral Hotel, Mr. W. S. Rowntree (chairman of 
the Scarborough Electric Tramways Co.), presiding. The con- 
struction of the system was carried out by Messrs. Edmundson's 
Electricity Corporation. The usual loyal toasts were followed by 
the toast of The Corporation,” proposed by Mr. A. A. С. 
Swinton, one of the consulting engineers, and responded to by the 
Mayor. Councillor Rowntree proposed Success to the Bcar- 
borough Electric Tramways,” and the chairman responded. The 
“Consulting and Contracting Engineers," was proposed by Coun- 
cillor Whittaker, and responded to by Mr. J. E. Waller, who was 
“consulting engineer for the permanent-way work,and Mr. F. E. 
Gripper (speaking on behalf of Edmundson’s Electricity Corpora- 
tion), The tramway company takes its supply from the station of 
the Scarborough Electric Supply Oo., Ltd., where additional 
turbo-generating plant (continuous current) has been installed for 
the purpose. 


South Staffordshire.—Notwithstanding the fact that 
the Board of Trade bave given the South Staffordshire Tramway 
Co. permission to use steam on their route for a further term of six 
months, a deputation from the Wednesbury Town Council wanted 
to interview the Board in the hope that the consent which had 
been given migbt be withdrawn. 


Salford.—The Tramways Committee have intimated 
their intention to hand over to the Corporation a sum of £12,000, 
which they are able to afford out of the profits for the past year, 
in aid of the borough rate. The same amount was given at the end 
of the previous financial year. 


Walsall.— The T.C. on Monday decided to expend 
£420 on an electrically-equipped water tank for sprinkling the 
tramways. 


Wolverhampton.—The Waterloo Road section is the 
next to be constructed. It had been intended to lay a double line 
of rails from Molineux Grounds, Waterloo Road, to the terminus at 
Stafford Road; but i¢ is now found that the gas mains will 
interfere with this course. Accordingly, at the meeting of the 
Town Council on Monday, it was reported that the Tramways 
Committee :— 

In view of the two trunk mains of the Gas Co., which are laid in these roads, 
are not prepared to recommend the Council to lay the double line of track as 
authorised by the deposited plans, believing that the constant access to the 
mains, to which the Gas Co. are entitled, would be very detrimental to the suc- 
cessful working of the traffic. The borough surveyor has accordingly prepared 

Jans showing a single line, with turn-outs from Molineux Grounds, Waterloo 
oad, to the terminus at Stafford Koad, 

This deviation from the original plan was sanctioned by the 
Council, 


TELEGRAPH AND TELEPHONE NOTES. 


The Emden—Vigo Cable.—The submarine telegraph 
cable between Emden and Vigo, which is owned and operated by 
the German Marine Telegraph Co., of Cologne, will be taken over 
by the German Atlantic Telegraph Co. at the end of 1904 by virtue 
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of an agreement entered into some time ago. Thus the report for 
1903, which has just been approved at the general meeting, is 
almost the last which will be placed before the shareholders of the 
Marine Telegraph Co. The report states that, in addition to two 
slight interruptions during 1903, there were five of a serious nature, 
which involved the company in considerable expense, and advantage 
was taken of the fault in the Channel in May to substitute a 
stronger cable in that locality for the cable which was in use until 
that time, and which had proved to be insufficiently strong for the 
purpose. The accounts show net profits amounting to £6,978 as 
compared with £2,116 in 1902, and a dividend at the rate of 3 per 
cent. has been declared as against nil in the previous year. 


Portsmouth Municipal Telephones.—The borough 
accountant bas submitted to the Telephone Committee of the T.C. 
the balance-sheet for the year ended March 31st, 1904. The work- 
ing expenses were £3,899; repayment of principal and interest, 
£1,464 ; income, £6,588 ; and profit £1,225, which latter sum, added 
to the profit made in March, 1903, of £25, gave a total of £1,250. 
On the suggestion of the accountant, the Committee decided that 
£43 18. 6d. be written off as bad debts, and £60 placed to reserve 
for farther bad debts. 


The Telegraph Cable Export Trade.—A very quiet 
tone continues to pervade the export trade of this country in tele- 
graph cables and apparatus connected therewith. The shipments 
last month only reached a total of £45,429. The prevailing quiet- 
ness is clearly shown in the returns for the four months ending 
with April, during which period the exports have ouly amounted to 
£259,264, which contrasts with £1,261,741 in the first four months 
of 1903. 


Telegraphic Interruptions and Repairs :— 


s Cam. INTERRUPTED, REPAIRED., 
Dominica-Martinique .. T T eo . Мау 5, 1009 .. ee 
Bt. Lucia-Martinique ..  .. . e. May 7, 1802 ee 
Trinidad-Demerara No. 1 è „ Aug. 97, 1901 .. 
Cayenne-Pinheiro oe - m „Aug. 18, 1903 T 
Anjer-Kalianda oe ee ee ug. 2, 1 ee 
Reissa-Issa (Yemen)-Camaran Oct. 22, 1902 
Tarifa-Tangier .. i és .. Jan. 18, 1904 .. 
Cloged F " .. Feb. 15. 2904 .. 
d Port Arthur-Chefu .. > .. Feb. 18, 1204 
Foochow-TY'ormosa $u .. Feb. 11, 1904 

LANDLINES, 

Seoul-Masampo.. n is © .. Feb. 18, 1904 
Seoul-Gensan ВР - S .. Feb. 18, 1904 
Anju-Ping-Yang. • ee ee te 0 ee Feb. 25, 1904 ee . 
Ninguta-Vladivostock .. èe .. March 2, 1904 .. T 
Moulmein-Bangkok  .. ee .. May 3, 1904 .. May 5, 1901 
Raizon-Bangkok.. эе ; . Мау 4, 1900 x 


Wireless Telegraphy in the United | States.— An 
apparently inspired communication has been published in Germany 
relating to the use of wireless telegrapby in the United States. 


The communication states that lying off New York is the well. 


known Nantucket lightship, which is equipped with a wireless tele- 
grapbic installation supplied by the Marconi Co. Ап American 
war versel called up the lightship, but failed to receive a reply 
because the United States Navy has selected for its vessels the 
system promoted by the German Co. for Wireless Telegraphy of 
Berlin. The Government thereupon ordered, it is said, the 
removal of the Marconi installation from the lightship, thus giving 
effect to the resolutions of the International Conference which was 
held in Berlin last year, and which suggested ithe’ free interchange 
of all systems cf wireless telegraphy. 


—— — Po p or a or is e —— ä—äꝓ Vͤ—ͤ—᷑ 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—May 14th. Coal bunkers, and coal and ath 
conveyor. See Official Notices April 29th. 


Abergavenny.—May 24th. Electric lighting of Mon- 
mouthsbire Asylum. See Official Notices April 22nd. 


Argentine Republic.—May 30th. Tenders are being 
invited until the 30th inst. by the Municipal Authorities of Buenos 
Ayres for the construction of an electric tramway between that city 
and Ortuzar, Devoto and General Urquiza, 


Ayr.—May 20th. Boiler, buildings, engines, djnamoe, 
switchboard, wiring, mains, &c., for the District Lunacy Board. 
See Official Notices April 22nd. 


Birkenhead. — May 14th. Feeder and distributing 
mains. See Official Notices” April 29th. 


Rolton.— May 25tb. Stores for the Electricity Depart- 
ment. See Official Notices to-day. 


Brighouse. — May 19th. 


Notices " May 6th. 


Bristol, —May 16th. Опе 750-Kw. to 1,000-Kw, single. 
pbase turbo-alternator. See Official Notices“ April 29tb. 


Canterbury.— May 14tb. 1.800 yes, of cable, 
Су isl Notices April 29th 


Cables. See “ Official 


Sen 


- 


Canterbury.—June Ist. Boiler, piping, 300-K w. steam 
dynamo, switchboard and economiser. See Official Notices 
April 29th. 


Chili.—June 28th. Electric lighting of the city of 


Punta Arenas (Straits of Magellan). Bee this column for February 


19th. 


Clyde.—May 23rd. Electric wharf cranes for the Clyde 
Navigation. See Official Notices April 2204. | 


Coventry.— May 25th.  Pipework and а 15-ton electric 
cane. See Official Notices to-day. 


Denmark.--The Danish State Railway authorities in 
Copcr ha теп have just invited tenders for the supply of 8,500 incan- 
descent amps and 112,700 arc lamp carbone. 


Kxeter.—June 9th. Permanent way, overhead equip- 
wot, cables and cars. Вее Official Notices to-day. 


u lasgow.— May 23rd. Main cables and electricity 
meters. See Official Notices April 29th. 


Hackney.— May 26th. Electricity supply mains. 
“ Official Notices April 22nd. 


Hammersmiib.—May 18th. Two 1,500-Kw. steam 
furbineg or low-speed engine generating sets, with condensers; 
boilers and superheaters. See Official Notices” April 15th. 


Handsworth.—May 25th. Lighting feeders, mains and 
roadwork for the U.D.C. See Official Notices May 6th. 


Holland.—May 81st. Tenders are being invited until 
May 3lst by the Municipal Authorities of Utrecht for the supply 
and laying of the armoured mains in connection with the municipal 
central electric lighting station. 


Johannesburg. — July tth. Cables, conductors, a nd 
accessories. Вее Official Notices" to-day. 


Kilmarnock.—May 17th. Permanent way work. 
" Official Notices" April 15tb. 


Kilmarnock,—May 2xth. Overhead equipment, rolling 
stock, station wiring, &c. See '' Officia] Notices" May 6th. 


L.C.C.—May 17th. Extra bigh-pressure three-phase 
board, low-pressure combincd direct and three-phase ditto, sub- 
station and transformer bcn:ds for Greenwich power station. Bee 
our “ Official Notices April 15th for particulars. 


L.C.C.—May 17th. Ten water-tube boilers with super- 
heaters. Вее Official Noticca" April 29th. 


Manchester. — May 25th. Twenty movable electric 
cranes, for the Ship Canal rc w doek works, Вее “ Officia] Notices” 
April 29th. | 


Mexborough. — May 21st. Two 100-kw. 
dynamos. See Offieia] Notices” May 6th. 


Neath.—May 16th. Electric light mains, fecder pillars, 
and switchboards. See Official Notices April 29th. 


Partick.—May 24th. Boiler, economiser, pump, con- 
denser, &c. See “ Official Notices" May 6tb. 


 Pietermaritzburg.—May 16th. Six electric tramcars. 
See Official Notices May 6th. 


Pontypridd. — June 4th. 
Notices " to-day. 


Rochester.—.une 3rd. Permanent way and overhead 
line. See Official Notices to-day. 


Rotherham.— May 3 1st. 
“Omi tial Notices to-day. 


Royton and Crompton.—May 28th. Overhead equip- 
ment and cables. See Official Notices May Gth. 


Shanghai.—July 30th. The Municipal Council invites 
tenders for 4 24-mile electric trolley line concession. Particulars 
from J. Pook & Co., 63, Leadenhall Street, E.C., the London agents 
of the Council. Вее Official Notices" to-day. 


Spain. May 91st. Tenders are being invited until the 
31st inst. by the Spanish Post and Telegraph Authorities in Madrid 
for the establishment and working of a telephone exchange at 
Elche, with sub-offices at Novelda, Aspe, Monovar, Elda, Pinoso and 
Crevillente. Tenders are to be sent to La Direccion General de 
Correos y Telegrafos, 10 Carretas, Madrid, whence particulars may 
be obtained. 


Stretford.—May 18th. 400-Kw. steam-driven gene- 
rator. See “Official Notices" May 6th. 


Sunderland.—May 2000, Stores for the "l'ramways 
Department. Bee ‘' Official Notices" to-day. 


Sunderland.—May 27th. 500-kw. three-phase induc- 
tion motor-generator for traction purposes. Fee Official Notices” 
to-day. 

Walthamstow.— May 20th. Bee “ Official 
Notices " April 29th. 


Warrington. — May 30th. Mechanical stokera and 
water :c'tenor, Eee Оза! Notices” to-day. 
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OLOBED. 


Birmingham.—The Corporation bas just placed an 
order with the British Westinghouse Electric and Manufacturing Co 
Ltd., for three-phase generating plant of an aggregate capacity ót 
3,000 xw, This will consist of one 1, 500-K w. rotating field, 25 
period, 5,000-volt generator, running at 166: r.p.m., and three 
similar machines of 500-x w. each running at 250 r. p. m. 


Cambuslang.—Messrs, Johnston, Park & Co., Glasgow, 
have received the contract for the electric lighting cables, the 
amount of the offer being £8,272. 


Gillingham (Kent).—The T.C. has accepted the tender 
of the British Thomson-Houston Co., Ltd., for the supply of meters 
as under :— i 

Recording wattmeters, 100 volts, 5, 10 and 15 amperes, £1 15s. ; 25 amperes, 


£1 178. 6d.; 280 volts, 5, 10 and 16 amperes, £1 !5s.; prepayment meters, 8 
amperes, £3 17s. 6d.; 5 amperes, £4. 


Kildare.—We understand that tbe Naas No. 1 Rural 
District Council at its meeting on 4th ipst. gave the order for 
complete electric light generating station, me ins, &., for Kildare 
to the National Electric Construction Co., Ltd. As far back as 
April, 1903, the Council advertised for competitive plans snd 
tenders; these when received were submitted to Messrs. Robert 
Hammond & Son for report. The one sent іп by Mr. W. Н. Clegg 
was considered the best, and the negotiations which followed 
resulted in the above company securing the whole contract. It is 
hoped to complete the work in four months. 


London.—The General Purposes Committee of the 
London County Council have ree’ ived the following tenders for the 
supply of 7,000 incandescent lamps of British manufacture :— 


Sunbeam Lamp Co. $i . £235 10 5 2} per cent. discount“ 

Edison & Swan Co... T Y we . 28714 2 Net. 

Mackey's Electric Lamp CO. is .. 214 11 8 24 per cent. discount. 

Bir Hiram Maxim Electrical Co. vs .. 24815 0 i ү» 

General Electrio Со, буо Ex 2 . 280 6 8 M АЕ 
The tender of the Sunbeam Lamp Со. has been recommerded for 


acceptance. 


Reading.—The T.C. has accepted the tender of Mexsrs. 
Dick, Kerr & Co., Ltd., for the supply of six bogie tramcars and an 
electric water cart at 24,290. 


West Ham.—The Corporation bas placed orders for three 
Simplex Smoke Preventers at £35 each; and with Meeere. Estler 
Bros. for a Harvey patent automatic electric tramway signalling 
apparatus at £18 10s. plus £10 for erecting. 


Wolverhampton.— The T.C. on Monday accepted 
the tender of Thomas Parker, Ltd., amounting to £1,910 for two 
120-kw. steam generating teta for installetion at tbe refuse des- 
tructor; and application is to be made to the Local Government 
Board for their sanction to a loan of £3,000, the Finance Com- 
mittee be autborised to borrow all requisite monies, ard, if 
necessary, raire Wolverhampton Corporation Stock for the purpose 
of defrayiog the ccst of the works. 


FORTHCOMING EVENTS. 


Monday, мт А. 8 p.m. Electrical Trades Union Smoking Concert at 
the Mitre, Upper Street, N. |The concert is to celebrate the open- 
ing of the new club room of the Central Branch.) 

Wednesday, May 18th.— Institution of Electrical Engineers (Birmingham). 
5 to the Birmingham Small Arma Works to inspect the electrical 
plant. 

At 7.80 p.m. Institution of Electrical Engineers (Birmingham). 
" Motor-Starting Switches and Resistances," by Mr. F. O. Hunt. 

At 7.90 p.m. Institution of Electrical Engineers (Students). Annual 
general meeting at 29, Victoria Street, S.W. Some Notes on 
Bteam Turbine Testing," by Mr. C. G. Seeley. 


Thursday, May 19th.—At8 p.m. Institution of Electrical Engineers at Society 
of Arts. Discussion on Messrs. Parsons, Stoney and Martin's paper, 
"The Steam Turbine ad Applied to Electrical Engineering." А 
special general meeting will be held at conclusion of discussion to 
approve alterations in the regulations, 

Friday, May 20th.—At 8 p.m. Junior Institution of Engineers. ‘‘ Practical 


Notes on the Running of Motor Cera and Cycles," by Lient. W. G. 


Windham. 
At 9 p.m. Royal Institution. The Radiation and Emanation of 
Radium," by Prof. E. Rutherford, F. R, S. 


NOTES. 


Leicester's Electric Tramways.—A Board of Trade 
inspection was held on Wednesday last, of thore routes of the new 
electric tramways for Leicester which are to be formally inaugurated 
for public use next month. 


Junior, Institution of Engineers,— Yesterday evenirg 
members of this Institution visited the works of the Great; Northein 
Picradilly and Brompton Railway in Brompton Road. 
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Electrical News from Australia.—A correspondent 
writing from Sydney under date April 5th, says that: “Things 
electrical are very dead here, what with bad government, 
droughts, бо. It is said that the City Council at Sydney will be 
running their plant in June next. They will supply at 480 and 240 
volts three-wire continuous-current within the.city boundaries, and 
outeide at 240 and 415 volts single-phase, and 415 volts three-phase at 
50 cycles, Henley’s Telegraph Works Co. have the mains fairly well 
in hand. Meesrs. Dick, Kerr & Co. have not yet got the sub-station 
plants here, and there may be some delay in that direction. The 
firm is strongly recommended for the two additional 600-x w. three- 
phase sets for the power houre, but the matter is not yet settled. 
Their prices are much higher than the lowest tender. 

The Christchurch (N.Z.) tramway contract has been given to a 
local syndicate, of which Mr. T. E. Taylor is chairman.” We may 
eupplement this information with news which appeared in the 
New York Electrical Review for April 30th, wherein it was stated 
that the contracts amount to £500,000, and that Mr. Taylor was on 
his way to the States for placing the contracts for the machinery, 
material, &c. It is said that Mr. F. Hubert Chamberlain, a former 
American General Electric man, will have charge of tbe con- 
struction. He was recently construction engineer of the Sydney 
City and Suburban Tramways. 

The New Zealand Public Works Department has decided not to 
allow double electric car lines in streets of less than 50 ft. width. 
At South Dunedin the Council in complying with this has to spend 
£45,000 on street widenings. 

In view of the inadequacy of the North Sydney Telephone ser- 
vice, the matter was recently brought before the Federal Council, 
with the result, according to the Electrical Record, that arrange- 
ments have been made for providing further accommodation by 
laying extra submarine cables and fresh lines on the North Sydney 
side, and the work is to be pushed forward speedily. 

At Wellington (N. Z.), according to Australasian Hardware and 
Machinery, the City Council is going to extend its electric tramway 
eystem to Brooklyn, Island Bay, and Kilbirnie, at a cost of £68,611. 
Mr. W. B. Wright, the tramways and city electrical engineer, recom- 
mended the construction of these three branch lines. 

We are also indebted to Australasian Hardware and Machinery 
for the following information :— 

The firm of Noyes Bros. has presented & complete equipment for 
au electrical laboratory to the Adelaide School of Mines. The 
laboratory was opened on F'ebruary 26th. 

Adelaide tramways have long been a subject of discussion, and 
various proposals for the installation of a better system bave been 
made. The latest was that of Mr. F. Н. Snow (representing a 
syndicate), who offered to takeover the existing trams for £400,0C0, 
and substitute an overhead electrical service on up-to-date lines. 
This project fell througb, however, and the Government has now 
intimated its intention of taking up the work itself. Under the 
agreements with the present companies, the Ministry bas pur- 
chasing powers, but it may be necessary to introduce a Bill making 
its rights clear, and so legalising the action contemplated. Tenders 
will then be called for the work of converting the trams to electrical 
traction on the overhead or any other practical system. Whether, 
after the trams are in running order, tbe Government will retain 
them in its own hande, or lease them to a company, remains to be 
seen. 

The Jumbunna Coal Co. are now installing an electrically-driven 
plant, consisting of a 160-H.P. three-phase generator, direct coupled 
to a Belliss compound engine, which will supply power for a 85-H. p. 
electrically-driven. winding plant and several electrically-driven 
pumps, besides lighting the mine and doing other work. The plant is 
being supplied by G. Weymouth Prop, Ltd., who will manufacture 
the electrical portion of the work in Melbourne, and deliver the 
plant complete within 12 weeks. 

So far the (iovernment bave not been able to appoint an expert 
to report on toe proposed use of electricity instead of steam on 
certain of the suburban railways of Victoria. It was intended, it is 
said, to appoint Mr. Bradford, who is connected with Noyes Bros., 
Australian agents for the Westinghouse companies, but other elec- 
trical firms took exception to such an appointment, maintaining that 
any appointee should have no connection with any firm that might 
have business interests at stake. 


Electrical Workers in Germany,—It is estimated that 
the electrical engineering industry in Germany provides employ- 
ment for 69,000 workers and officials. The Allgemeine -: Union Co. 
and the Siemens-Schuckert Works Co. represent 24, (00 out of the 
total, and the balance is distributed among the other works through- 
out the country, which number about 200. Asthe large firms have 
now nearly finished the work of reorganisation, it is expected that 
the question of prices, which have been depressed for a long time 
past, will soon receive increased attention. 


I. E. E. (Glasgow Section). — On Tuesday evening 
discussion was resumed of the paper on Telephones,” read to the 
Section by Mr. A. R. Bennett, general manager of the Glasgow 
Corporstion system. 


Appointments Vacant.—Switchboard attendant for 
Burnley (308.); junior assistant engineer for Watford; assistant 
clerk for the Wcolwich electricity department (£90) ; clerk of works 
for Waltbamstow and District Light Railways (£4 4». per week). 


Third-Rail Fatality.—It is reported that on Wednesday 
a child of 34 years of age got on to the track of the North-Eastern 
Railway electritied section at Jesmond, and, coming into contact 
with the live rail, was killed, 
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Single-Phase Traction with Three-Phase Gene- 
rators.—We recently referred to the equipment by the Westing- 
house Electric and Manufacturing Co., of Pittsburg, on their single- 
phase system of a high-speed line from Indianapolis to Connersville 
(Ind.), which will eventually be extended to Hamilton, a total 
distance of 93 miles. It had been originally decided to work the 
latter line on the direct-current system ; but the estimated first cost 
and running expenses of the single-phase system coming out во 
much lower, the engineers decided to adopt single-phase working. 
Although two 500-кү. three-phase generators had been placed on 
order for the direct-current working of the line through rotary con- 
verters, it was not found necessary to do away with these, the 
power station equipment, so far as the engines and generators аге 
concerned, remaining as first laid out. The generators will develop 
a pressure of 2,300 volts, and this pressure will be stepped-np on 
the Scott system to 16,500 volts two-phase for transmission to the 
six transforming sub-stations, which will be located every 10 miles 
or во along the line. Half of these stations will be connected on 
one phase and half on the other, and the supply will be reduced to 
a trolley voltege of 3,300, transformers on the cars bringing this 
pressure down to the working value. The trolley wire will be 


No. 000 B. and B. gauge copper. Rheostatic control will be adopted, 


the car equipments haviug to be worked with direct current within 
the confines of Indianapolis City. The first 10 cars ordered will be 
each equipped with four 75-н.р. motors so geared as to develop a 
speed of 42 miles per hour on the level. The consulting engineers 
estimate that the adoption of the single-phase in place of the direct- 
current system will result in a saving of £100,000 on the whole line 
from Indianapolis through Connersville to Hamilton. 


Eliminating Hysteresis by an Oscillating Magnetic 
Field.—According to experiments by Mr. Maubain, recently 
described before the French Academy of Sciences, the bysteresis of 
iron may be diminished or entirely eliminated by means of an 
oscillating magnetic field. In place of the well-known msg- 
netising curve comprising two lines, a one-line curve containing all 
the points both for increasing and decreasing values of the field is 
obtained in the case of an iron or steel core submitted simultane- 
ously to the action of & cyclic magnetic field and of another mag- 
netic field oscillating constantly in the same direction. In order 
to be sufficiently penetrated by the oscillating field, the iron should 
be thin. The author used both tempered and non-tempered spring 
steel, 0-1 to 0:15 mm. in thickness and 0'2 to 1 mm. in breadth, ae 
well as cylindrical steel and iron rods. The test pieces were sur- 
rounded by two long coils, the outer one producing the magnetising 
field, while the inner one, consisting of a singlelayer of well insu- 
lated wire, was traversed by oscillating electric currents, The 
magnetisation was measured by means of a magnetometer, when in 
the thinnest non-tempered gamples the hysteresis was found to be 
eliminated entirely, the separation of the two curve branches 
becoming more and more distinct as the thickness increases. Tem- 
pered steel showed similar phenomena, though requiring stronger 
oscillations. The magnetisation obtained during the action of the 
oscillations was stronger than js usually obtained. These results 
were obtained when the induction coil was fed with alternating 
current, the induction effects being then symmetrical. With 
intermittent direct currents producing asymmetrical oscillations a 
strong magnetisation in a determined direction was produced, 
which persisted after the oscillation had ceased, while with primary 
alternating current no definite magnetisation was obtained. The non- 
symmetrical induction, therefore, gives a magaetising curve ng, 
instead of through zero, through another point characteristic of the 
magnetisation by oscillation. 


Action of Hertzian Waves on Feeble Lights.— 
M. Gutton, in the Comptes Rendus, April 18tb, describes experi- 


ments which prove that Hertzian oscillations, like electromotive 


forces induced by а varying magnetic field, can enhance the bright- 
nees of a phosphorescent screen of sulphide of calcium. Polarised 
waves have the strongest effect. Тһе screen also exhibits the 
reflection of the waves from a plane mirror better than does a 
resonator. Hertzian waves, like the N-rays of Blondlot, increase 
the brightness of the phosphorescence, if one looks at the screen 
normally, but diminish the brightness when seen tangentially. In 
observing, therefore, it is well to place oneself in front of the 
screen. A strip of ground glass, illuminated by a very small gas 
jet, becomes brighter when it receives Hertzian waves. The phos- 
phorescence of the sulphide also serves to show the waves in a 
Hertz resonator. Wire gauze is soldered to the sides of the cut or 


gap in the wire, and the sulphide, placed between them, is observed 
through the meshes, 


Niagara: Proposed Export Duty on Electricity.— 
Mr. Orrin E. Dunlap, writing from Niagara Falle, says: 

Considering the vastness of the electrical power development on 
the Canadian side at Niagara, the question has arisen as to whether 
or no the Dominion of Canada shall assess an export duty on elec- 
tricity generated on the Canadian side and transmitted across the 
river to the United States. In the franchises granted tothe various 
power companies by the Commissioners of Victoria Park and ratified 
by the Ontario Government, it is provided that the power com- 
panies shall, from the electricity or paeumatic power generated, 
rupply the same in Canada to the extent of any quantity not less 
than one-half the quantity generated at prices not to exceed the 
prices charged to cities, towns and consumers in the United States 
at similar distances from the Falls of Niagara for equal amounts of 
power and for similar uses. 

In this there is an implied consent to the exportation of not more 
than one-half the amount of power generated, and it is fair to assume 
that the great works have been carried on, at least by two of the 


three constructing companier, under the belief that the Dominion 
would not interfere with the free exportation of half of the 
amount of power generated. Of late there has been growing a 
feeling along the Niagara border and among the various munici- 
palities of Ontario within the zone of prospective benefit from the 
Niagara development that the Government should place an export 
duty of about $15 per н.р. on electric power generated in Canada 
and transmitted to the United States. Such a duty would be almost 
prohibitive in ite nature, so far as the border transmission or export 
is concerned, and the result would be that about all the power 
generated in Canadian Niagara would be kept at home for the 
upbuilding of that locality. 

While such a result would no doubt form a pleasant picture for 
loyal Canadians to consider, the truth is, or at least the present- 
day demand makes it во appear, that it will be many years before 
the Canadians can hope to use the enormous amount of power 
now contemplated to be developed in Victoria Park. Of the three 
companies now holding franchises, the Canadian Niagara Power 
Co. will develop 100,000 H.P., while the franchise of the Ontario 
Power Co. covers 150,000 K. p., and that of the Toronto and Niagara 
Power Co. 125,000 E. r., or a grand total of 375,000 н.р. Of course, 
it is far from likely that thie amount of power will be available for 
many years but should the throe companies prooeed as ener- 
getically as they are now doing, and develop their franchise rights 
to the utmost, Canadian Niagara wonld be simply swamped with 
power, if it were not possible to transmit some of it to market 
&cross theriver in the United States. In fact, even with the right of 
such transmission, there is no demand for such a quantity of power 
within the zone of profitable transmission about Niagara to-day. 

It bas all slong beeu pointed out that the great power plants of 
the Niagara Falls Power Co. and of the Canadian Niagara Power 
Co. would be of great and important usefulness to each other in 
case of serious accident to either, for the interchange of current 
service would simply increase the advantages offered by tbe con- 
stant service of the Niagara power development. 

The petitions that have been circulated on the Canadian side 
bave been extensively signed, and will be presented to the Govern- 
ment. What their effect will be remains to be seen, but it may be 
taken from what General Francis V. Greene has said, that the officials 
are committed to allowing a free transmission. Mr. Greene is 
manager of the Ontario Power Co., and he is quoted as saying :— 

“There is no such probability. So I have been assured by 
Canadian gentlemen who are in positions to know whereof they 
speak. Such a course would be folly on the part of Canada. The 
revenue derived from the transmission of power goes to the main- 
tenance of the park on the Canadian side. At present, the park is 
thus self-supporting. Tbe Canadians have all the power that they 
wish. If a duty were to be levied upon the power transmitted over 
here, the park commissioners would simply lose tbat revenue which 
they now receive from the American franchiser. Canada is well 
protected in this matter. 

“There is a stipulation in existence which provides that if the 
Canadians so wish at any time they may have one-half of the power. 
They have no use for such an amount, so why should they not dis- 

se of the superfluous power to the Americans? I have been abeo- 

utely assured that official and popular sentiment in Canada is 
strictly opposed to the placing of any such duty.” 


Belgian Campaign against German Works.—An 
agitation has for some time past been proceeding in Belgium 
against the preference which, it is contended, is given to foreign 
firms in connection with public contracts for the supply of elec- 
trical machinery and plant. It is argued that whereas certain 
countries entirely exclude Belgian tenders from consideration, or 
the latter are rendered out of the question owing to the operation 
of high tariffs, the tenders of foreign works are admitted in the 
case of contracts in Belgium, where the rivalry of other nations is 
facilitated by the moderate duties and is disastrous to the Belgian 
works. As instances of alleged undue preference, it is mentioned 
that the abortive Bill of three years ago, which proposed to 
authorise the construction of а high-speed electric railway between 
Bruesels and Antwerp, contained a clause to the effect that the 
electrical plaut could be obtained from abroad. А second case 
relates to the attitude of the Brussels Municipal Council in insti- 
tuting a new competition between the Belgian and Germar works 
for the equipment of а large central station in that city, in 
regard to which the Council is still hesitating in arriving at a 
decision. The town authorities of Ghent are represented as а third 
case of favouritism towards German works in relation to а con- 
cession for tbe distribution of electricity ; and the Commune of 
Saint Gilles has entrusted the execution of lighting installations 
to a German firm. It is stated further that the Brussels Tram ways 
Co. will not ask Belgian works for prices for the delivery of elec- 
trical plant. The Belgian firms protest against being thrown on 
one side in this manner, and they complain that this treatment is of 
a systematic character. 


Municipal Wiring and Miring.—Tbe annual meeting 
of the Association of Municipal Corporations had before it last week 
the following resolution :— 

“That it is expedient that statutory powers be given to munici 
palities generally to sell er hire electric wires, motors, lamps, and 
fittings, and to fix the same on consumers’ premises, and that it be 
referred to the Council to consider the best method of givirg effect 
to th» resolution." 

The town clerks of Wisbech апа Crewe proposed and seconded 
the resolution, but, on the suggestion of the President, Sir Albert 
Rollit, the subject was included among the matters to be referred 
to the Council, inasmuch as the proposition raised very vide oon- 


siderations. 
(Continued. on page 793.) 
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THE CENTRAL ELECTRIC SUPPLY CO. S POWER STATION. 


(Concluded from page 751.) 


THE engines driving alternators are all of Messrs. Willans to а common separator at each engine, which is connected 
and Robinson's well-known triple-expansion three-crank with the separator by a single pipe. 

type; the larger engines run at 184 rpm, and The alternators are of the Oerlikon Company’s make and 
the smaller at 230 are star wound, 
r.p.m. Each engine | | — but the neutral 
is provided with a point is not earthed. 
heavy fly-wheel and The armature is 
is controled by a carried in а sub- 
spring-loaded stantial cast-iron 
governor, with frame, which can be 
means for adjusting slid sideways to 
the speed whilst clear the magnet 
running. The wheel. The latter 
governors are also consists of a heavy 
fitted with small ring to which the 
motors, which can 
be actuated from 
the main switch- 
board gallery to 
vary the speed for 
synchronising. The 


magnet poles are 
bolted ; the large 
alternators have 
30 poles each, and 
the smaller ones 
24 poles. The 
working steam pres- slip rings for 
sure is 200 lbs. per conveying the 
sd. in, at the exciting current to 
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engine stopivalves. The exhaust pipes are carried under the the field magnets are mounted on the shaft cloge to the 
floor of the engine room to the base of the chimney shaft, up main pedestal and the armature of the exciter, a smal! 
the inside of which ia 48-in. cast-iron exhaust pipe is led to the 4-pole dynamo, is carried on the end of the shaft outside the 


top. The branches from the two main steam pipes are led bearing. The field magnets of the exoiter are carried 
G 
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on a bracket bolted to the pedestal. 


200 volts, the larger ones having a capacity of 160 amperes, 
and the smaller 80. 
The light and power dynamos are of the Siemens two-pole 


drum type, giving 750 amperes at 200—230 volts, and are 
driven by Willans compound engines, at 350 r.p.m. These 


* 


The exciters work at 


TONM 


— — 
" 


MAIN SwITCHBOARD, 


sets can be used when desired for exciting the alternators. 


The light’ and ‘power switchboard is shown on the same 


illustration аз the 
motor-alternator and 
booster (p. 750); it was 
supplied by Messrs. Sie- 
mens Bros. & Co., Ltd., 
and consists of nine 
panels of enamelled 
slate, as follows: — 
One each for con- 
troling the booster 
and battery: one for 
excitation purposes and 
for dividing the p.c. 
bus-bars; one each for 
the motor-generator 
and for two of the 
dynamos; and three 
panels for six light 
and power circuits. 
There is also a panel 
behind the board for 
the control of the 
third dynamo. All the 
panels are equipped 
with circuit-breakers, 
ammeters and Р.Р. 
switches, and there 
are two voltmeters 
mounted over the top 
of the board. In 
front of. the board 
are four rheostat 
standards, for regu- 
lating  dynamos А 
and в, the booster, 
and the motor driving 
the latter. 

АП the light and 


power conductors are carried in Simplex tubing, installed by 


the works staff. 


The main switchboard is mounted on a high gallery, 


А AD 


bar plug-board, and the lower the switchboard proper. 
The whole of the switchgear was supplied and erected by 
Messrs. Siemens Bros. & Co., Ltd. 

The switchboard consists of 24 panels on each story, of 


white marble, carrying 
low-pressure apparatus 
only; all the main 
switches, fuses, instru- 
ment transformers and 
cables are carried on 
insulators in steel 
framing behind Ше 
board, and are pro- 
tected by screens of 
wire netting. There 
are two sets of bus- 
bars, which are nor- 
mally independent of 
one another, but can 
be coupled when 
desired. There is also 
a cable connector run- 
ning from end to end 
of the board ; the end 
panels are devoted to 
the terminals of this 
cable, which, by means 
of plugson these panels, 
can be coupled to 
either or both bus- 
bars, forming a com- 
plete ring. The con- 
necting cable is divided 
by a switch, which 


completes the connection after the plugs are inserted, or 
breaks it before they are removed. 

Each generator or feeder cable is provided with a set of 
three horn-break spark-gaps, one side of which is earthed ; 


WinLLANS ENGINE AND OERLIKON 1,260-кж. THREE-PHASE ALTERNATOR. 


board. 


communicating with that which runs round the engine 


room, and is divided into two stories, the upper being a bus- 


these are shown in our view, over the top of the main switch- 
A long tubular water resistance is connected in 
circuit on the high pressure side of each spark-gap. 

Passing on to the lower board, there are 7 generator and 
12 feeder panels, each of which is equipped with an ammeter 
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in each phase, a kilowatt-meter, and а power factor 
indicator, main switch and synchronising switch, and a 
watt-hour meter of the Ferraris induction type, which is 
said to give remarkably accurate readings. The remaining 
panels provide for the bus-bar coupling switch, ring con- 
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CanNABY STREET SuB-STATION: HIGH PRESSURE SWITCHBOARD. 


nector switch, and motor-generator maine-charging panel, 
each provided with an ammeter in each phase; two earth 
panels, one above the other, each equipped with three Kelvin 
electrostatic voltmeters connected between the bus-bars and 
earth —these, being the only exceptions to the rule that high 


special notice and commendation. The wattmeter scales are 
provided with a back reading of 20 per cent. of the maxi- 
mum, to indicate motoring in the event of such occurring 
for any reason. In addition to the lavish provision of 
ammeters on the front of the board, an ammeter is connected 
in circuit with one of 
the three phases corre 
sponding to each panel, 
behind the board, so as 
to afford an indication 
that a cable is alive. 
The fuses are in dupli- 
cate on each cable, pro- 
vision being made for 
the substitution of a 
sound fuse for a faulty 
one without interrupt- 
ing the circuit at any 
time, and without 
handling live parts. 
Near the end of the 
board һапрв a set of 
keys (to each of which 
is attached a wooden 
Staff), and a padlock 
corresponding to each 
key. By means of these 
padlocks, and a similar 
set at the other end of 
each cable, a linesman 
can lock up both ends 
of a cable, and handleit 
with absolute certainty 
that the only keys with 
which it can be un- 
locked are in his own possession. The main cables from the 
generators are also locked up in passages in the basement. « 
The exciter switchgear, of which we give a separate view, 
is completely in duplicate, and is mounted on the front of 
the switchboard gallery, opposite the generator panels; each 
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CARNABY STREET: MOTOR-GENERATORS. 


pressure must not be admitted to the front of the board, are 
protected by glass screens—and two synchronising sets, one 
at each end of the board, comprising each three voltmeters 
and a Siemens rotary synchroniser. 

The extreme simplicity of the switchgear is worthy of 


set is mounted on a slanting panel of enamelled slate, and 
consists of two ammeters and change-over switches, two rheo- 
stat regulator standards, paralleling contacts, and a reversing 
switch for the governor motor. The rheostats are fixed 
under the switchboard gallery. The spark-gaps seen in 
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te 

front of the exciteriswitchgear;are connected with the field 
circuits, and are intended to'discharge' any abnormal rise of 
pressure between" the terminals of! the latter. The change- 
over switches enable the alternators'to be excited either from 
their own exciters or from the light and power bus-bars, and 
two swing voltmeters are provided over the exciter switch- 
gear to facilitate paralleling when changing over. 

™ The feeders 
leaving the power 
station are all of 
Messrs. Callender’s 
Cable and Construc- 
tion Сов make, 
9-core, paper insu- 
lated, lead sheathed 
and armoured, and 
are of 0°15 sq. in. 
cross-section per 
core, to carry 1,000 
Kw.each. They are 
laid on? the solid 
system, in iron 
troughs covered 
with tiles Five 
mains run to Car- 
naby Street, three 
to Davies Street, 
three to Millbank 
Street, and] une to 
Eccleston Place, 
rooms in each of 
these steam-driven 
stations having been 
set aside for the 
three-phase plant. 
Г: АП the sub-sta- 
tion plant consists of induction motor-generators. The power 
factor of the load on the generating station is about 88 or 89 
per cent. as a rule, arrangements being made for maintaining a 
steady and full load on such high pressure plant as may be 
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CABNABY STREET: DIRECT CURRENT SWITCHBOARD. 


running, while the variable part of the load! is dealt with, Һу 
the steam-driven plant in the stations. 
As the transforming plant really forms an indispensable 
adjunct, to a high-pressure transmission system, we have 
thought it desirable to add a brief account of two sub- 
stations, which may be taken as representative of the practice 
adopted by the two distributing companies. 

The St. James and! Pall Mall Electric Light Co. has up 


ECCLESTON PLACE Sus-StTaTION : MOTOR-GENERATORS. 


to the present installed transforming plant having a capacity 
of 2,380 Kw. in all, in sub-stations at Carnaby Street and 
Mason’s Yard. We give illustrations herewith of the 
interior of the former, showing the motor-generators and the 
high and low pressure switchboards. There are four motor- 
generators in this station: Two supplied by the General 
Electric Co., Ltd., of Oerlikon make, rated at 330 Kw. each, 
and running at 400 
r.p.m. These are 
shown in the fore- 
ground of the illus- 
tration on p. 791. 
The dyn»mos are 
coupled direct to 
the induction 
motors, and have 
eight poles,—One 
supplied * by the 
Electrical Co., 
Ltd., and made by 
the" A. E.G., of '500 
KW., running at 
360 r. p. m., with 10 
poles.—One made 
апа! 7 supplied by 
the General Electric 
Co., Ltd., of 300 
KW., running at 
388 r.p.m., with six 
poles. 

In each case the 
stator of the induc- 
tion motor is fed 
direct from the 
6,000-volt bus-bars. 


, The dynamos аге 
shunt-wound, and work at 240—260 Volts. The rotors of 


the Oerlikon motors are provided with internal resistances, 
which can be gradually cut out, and finally short-circuited, 
by means of a hand-wheel and gearing. The other motors 


'ECCLESTON PLACE: HIGH. PRESSURE SWITCHBOARD," &0. 


are fitted'with slip-rings and; external resistances, the latter 
being metallic in the case of the G.E. Co.'s machine, and a 
water resistance in the case of the A.E.G. motor. In both 
cases the slip rings can be internally short-circuited and the 
brushes raised when full speed is attained. ~. The rotors of 
the Oerlikon motors are fitted with fans to direct a current 
of air into the interior. | a 

The transformer room is provided with a Morris amd 
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Bastert electric crane, and is well lighted from the roof, 
being on the top floor. 

The high pressure switchboard is of the same type ав that 
in the power station, consisting of 14 marble panels, 
every one of which is equipped with three ammeters and a 
main switch. Three of the panels control feeders to 
Masons’ Yard sub-station. The fourth panel from the 
left is connected with a feeder leading to the Davies Street 
sub-station of the Westminster Electric Supply Corporation, 
and is equipped with two watt-hour-meters; one of these 
registers energy received through this feeder, the other 
. energy supplied, the change-over being effected by an 
automatic relay. By means of this feeder, either com- 
pany can assist the other in саве of necessity. This 
panel with the next carries the esrth-connected volt- 
meters showing the insulation of the two sets of bus-bars. 
The next five panels control feeders 1 to 5 from Grove 
Road power station. The bus-bar coupling panel follows, 
with two watt-hour-meters registering the total input to the 
two sets of bus-bars respectively. Lastly, there are four 
panels controlling the induction motors. Two bus-bar 
bracket voltmeters are provided at the middle of the board, 
with dials on both sides. The whole of the main switch- 
board was supplied by Messrs. Siemens Bros. & Co., Ltd. 

A testing panel, supplied by the A. E. G., is fixed in the 
adjoining transformer room, to control a small alternator 
driven by a direct current motor. 
a voltmeter reading to 13,000 volts, other volt and ampere- 
meters, main switch and regulating resistances. The 
alternator is of A.E.G. make, and gives 55 amperes at 
500 volts, 600 r.p.m.; it is used in conjunction with a 
stationary transformer to give 13,000 volts for testing 
purposes. 

The direct-current switchboard is opposite the high- 
pressure board, and, with the exception of the instruments 
and automatic cut-outs, was made entirely by the works 
staff. It consists of 14 panels of enamelled slate, four of 
which have been equipped with switchgear. The bus-bars 
are in direct connection with those in the main generating 
station below. Each panel is fitted with Nalder edgewise 
ampere and voltmetere,-and a paralleling voltmeter. By 
means of screw pluga any panel can be coupled to any one 
of three sets of bars supplying different districts, Each 
‘panel is also fitted with a positive main switch, shunt 
switch, and regulating rheostat handwheel. The negative 
switch is a maximum and reverse current cut-out, made by 
Messrs. Moy, Ltd. The larger cut-outs come out at 3,000 
amperes forward, or 300 amperes reverse ; the two smaller 
ones come out at 2,250 amperes forward, and are not pro- 
vided with the reverse current attachment. The shunt 
rhcostats were also provided by Messrs. Moy. The design 
and workmanship of the board are excellent; plenty of 
space is lc't behind it, and there are no loose cables about 
the back, all the cables being carried under the floor. 

The ultimate capacity of this sub-station is 12 motor- 
generators of similar size and type to those now installed. 

The remaining views show the interior of the sub-station 
attached to the Eccleston Place generating station of the 
Westminster Electric Supply Corporation, Ltd. Here there 
are three motor-generators of Oerlikon make, supplied by the 
General Electric Co., Ltd., and rated at 250 xw. each. In 
this case the dynamos are of the 4-pole type, and are mounted 
on separate bed-plates from the motors. | 

The high-pressure switchgear is of the standard Ferranti 
буре, having 18 single-phase panels, three of which are 
spare. There is also а meter panel. The panels are 
arranged in threes, with the three switch handles coupled 
for the control of each three-phase circuit. Three sets 
are allotted to the motors, and two to feeders (one from 
Grove Road and one from Millbank station). The meter panel, 
at the middle of the board, carries a watt-hour meter which 
registers the total input, and also indicates the power taken 
at any instant. There is a single set of bus-bars with ex- 
panding plug connections. Three voltmeters are provided, 
connected between the bus-bars and earth. In front of the 
oil fuses in the lower part of the board asbestos mattresses 
are hung—a simple, but probably effective, precaution 
against fire. 

All the direct-current switchgear and the regulating 
rheostats are fixed on the main switchboard in the generating 
station below, this sub-station, like the one just described, 


This panel is fitted with: 


being on the top floor. Two marble panels in the sub- 
station carry edgewise ammeters and a voltmeter, Aron 
or Thomson watt-hour meters and switch-fuses only; these 
were supplied by Messrs. Kelvin & James White, Ltd., of 
Glasgow. The room is well lighted from the roof, and is 
equipped with travelling blocks and tackle. 

For the present we must defer detailed reference to the other 
sub-stations, viz., Millbank Street with 2,000 Kw. installed, 
Davies Street with 1,400 Kw., and Masons’ Yard with 
920 KW., but we may mention that one is in course of 
construction by the Westminster Co., which will be capable 
of accommodating plant of 10,000 ку. ; and doubtiess, as 
time goes on, several additional sub-stations will be required 
by both companies, 

In conclusion, we wish to express our thanks to Mr. F. J. 
Walker, general manager and secretary of the Central Elec- 
tric Supply Co., Ltd., for facilities to obtain photographs ; 
to Dr. A. B. W. Kennedy and Mr. Sydney T. Dobson, 
engineers to this and the distributing companies; to Mr. 
C. Stanley Peach, the architect of the Grove Road station ; 
and to the engineering staffs at the respective stations, 
in particular to Mr. W. J. D. Partridge, the engineer in 
charge of the generating plant, whose courteous assistance in 
the preparation of this article has laid us under deep 
obligations to him. 


NOTES. 


(Continued from page 788.) 


South African Notes.—Our South African corre- 
spondent writes :— 

Durban (Natal) — The acting borough electrical engineer's 
report for the month of March states that the total number of 
lamps applied for was 1,754, bringing up the total to date to 106,877. 
The total number of connections made was 58, which, including six 
for power, makes the total to date of 2,326 consumers. The number 
of unite consumed for О lighting was 98,352, and for power 
58,246. The suburban districts street lighting has been increased 
by the ad. ition of 37 lamps, making a total of 767 lamps. The ex- 
tensions to the mains are being rapidly proceeded with, 3:264 miles 
of B. I. W.“ cable having been laid, and 264 mile having been added 
to the overhead lighting mains. In addition to the applications 
for lighting, eight applications were made for 500-volt рс. 
motors, totalling 70 н.р. A further 1,000 ft. of six-way earthen- 
ware conduit and 5,700 ft. of cast-iron pipe has been laid in con- 
nection with the new telephone work. 

Delagoa Bay.— The Lourenço Marques Electric Laundry has 
started operations. The plant comprises a 50-н.р. boiler with a 
25-н.р. engine and а 14j-H.P. electric generator, also washers, ex- 
tractors, mangle, starching and ironing machines. "There are patent 
drying rooms, and the system is in accord with the principles of 
tbe most perfect hygiene. 

Band Mining Compan ics.—The schedule attached to the directors’ 
report of the Princess Estate and Gold Mining Co. shows the value 
of the general electric plant to be £11,850. The items are as fol- 
lows :— Five dynamos, 10 motors, 11 switchboardr, 18 lightning 
arresters, 520 lights, 6 spare armatures and 7 miles of wiring. There 
are also two electric three-throw 10-in. plunger pumpe, the estimated 
value of which is £1,200. | 

The directors’ annual report of the Geduld Proprietary Miner, 
Ltd., recently submitted in Johannesburg, intimates that the 
necessary permission having been obtained from the proper autho- 
тібіве, the main line for the transmission of electric power from the 
Rand Central Electric Works at Brackpan to your property has 
been erected.” In the balance-sheet attached to the report is the 
following item :—'' By electric power and lighting installation, 
£7,500 10s. 9d.” Similar references to the supply of electricity 
from the Brakpan generating station are also contained in the 
respective reports of the Central Geduld Gold Mining Co. and tho 
North Geduld Gold Mining Co. 

The value of the Central power plant on the property belonging 
to the Lancaster Gold Mining Co. is put down in the schedule as at 
December 31st, 1903, attached to the directors’ report, at £48,968 
168. 8d. It is stated that a new 16,000-gallon capacity electrically- 
driven pump, Hoppe type, has been erected at the main pumping 
station at 5th level. . . . The pumping plant and electrical 
appliances have been working well throughout the year. 

In the schedule of the Roodepont Central Deep Gold Mining 
Co., attached to the directors’ report, the general electric plant is 
valued at £12,621 7e. 11d. 

Henley’s (South African) Telegraph Works Co., Ltd., of Alliance 
Buildings, Gardiner Street, Durban, have opened an office at 3, 
Chorlton Chambers, Harrison Street, Johannesburg, for the sale of 
wires and cables for electric lighting, telephones and telegraphs. 
They are sending a large stock to their store in that city, imme- 
diately from the Coast, when they will be in a position to give 
prompt delivery to users in the Rand district. The Johannesburg 
house will henceforward be the head office in Bouth Africa. 
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Cape Colony.—'The electric lighting of the General Post Office, 
Cape Town (states the Postmaster-General in his annual report), 
bas been satisfactorily conducted, and the plant, inclusive of lifts 
and motors, bas been maintained in a state of high efficiency. 
Similarly at Kimberley there has been no hitch of any kind. It is 
proposed shortly to lay down an electric light installation at King 
William's Town, where similar benefit to that conferred on Kim- 
berley will be experienced. The Postmaster-General further 
recommends the Government to find other quarters for tbe tele- 
graph echool (which is on the top floor of the Post Office), in order 
to provide for the increase in telephone traffic. But the only pos- 
‚ Bible way of permanently meeting the future requirements of Cape 
Town is the transfer of the whole Telephone Department to a 
wing of the new post office annexe, which, in another portion of 
the report, I have referred to as urgently necessary.” ; 

At a recent meeting of the T.C. of Cape Town, it was agreed 
"that it be an instruction to the Waterworks and Electric Light 
Committee to consider and report as to the advisability of reducing 
the charges made for the supply of electric light to small con- 
sumers." 

Bulewayo.—'The annual report of the Bulawayo Waterworks 
Committee for the yesr ended December 31st last, states that the 
electricity department has advanced steadily during the last year, 
"and that the number of consumers has increased as follows :— 
1902, 489; 1903, 549; increase of 123 per cent." The above is the 
number of actual consumers, and not connections, The difference 
is due, of course, to unoccupied premises. The output in units 
daring 1903 cannot be compared with that of the previous year, as 
the systems of returns are dissimilar. The total revenue has in- 
creased as under:—1902, £15,716; 1903, £17,908; increase, 14 per 
cent. The ranning costs bave slightly increas ec. In 
eonsequ zuce of the resumption of the all-night running system and 
the very light load existing after midnight, а small unit bas just 
been erected, consisting of a Ruston Proctor oil engine and General 
Electric generator; this, it was thought, would not only be more 
efficient in running, but, by closing down the boilers at midnight, 
save not only fuel but firemen’s wages. The permanent running of 
this unit has not yet been commenced. The whole of the plant 
installed has been kept in a thorough state of repair, has proved 
itself reliable, and is giving good resulte, The engine room has 
been slightly enlarged to provide for the new unit, and a testing 
ehed provided.  Bufficient plant and mains have now been laid 
down to meet the electrical requirements for some time to come." 

Johannesburg.—The T.C. bave issued a map of the municipal 
area, showing the proposed routes for the new electric tramways 
which are now under consideration. A probable future addition to 
the proposed north-west extension will mean a service of electric 
trams from a point 14 miles to the north-west of Melville, 


Institution of Electrical Engineers, — А special 
general meeting is to be held next Thursday, after the ordinary 
meeting, to consider a number of alterations in the Regulations 
relating {о the presidential office. According to these, the member 
elected president will be styled The President-Elect,” but will 
not assume the reins of office until after the first ordinary general 
meeting of the following session, the then president remaining in 
office until that time. This step is evidently intended to ensure 
continuity of policy, in accordance with the statement made by Mr. 
R. Kaye Gray at a recent meeting. 


The South-Western Polytechnic.—On Friday even- 
ing last, Earl Cadogan presented the prizes and certificates to the 
students of the evening and day classes at this Polytechnic, in 
Manresa Road, Chelsea. Mr. R. O. Antrobns, the chairman of the 
governing body, was in the chair. The formal opening of the new 
buildings, which include extensions to the electrical and mecha- 
nical laboratories, followed. The principal, Mr. Tomlinson, in the 
course of hie report, showed that the Institute was doing excellent 
and progressive work, and before the proceedings terminated Mr. 
Antrobus, on behalf of the governing body, presented Mr. Tom- 
linson with an address and testimonial on his retirement from the 
office of principal. 


The Institution of Civil Engineers,—The Council 
have made the following awards for papers read and discussed 
before the Institution during the past session:—A Telford Gold 
Medal to Major Sir Robert Hanbury Brown, K. M. d., M. I. C. E.; 
a George Stephenson Gold Medal to Mr. (1. H. Stephens, C.M.G., 
M. I. C. E.; and a Watt Gold Medal to Mr. Alphonse Steiger, 
M. I. O. E.; Telford Premiums to Mr. E. W. De Rusett, M. I. C. E.; 
Mr. Hugh Robert Hill, D. Sc., LL. D.; Mr. Alexander Millar, 
A. M. I. C. B.; and Mr. T. E. Stanton, D. Sc, A. M. I. C. E.; а Manby 
Premium to Prof. J. Campbell Brown, D. Sc.; and a Crampton 
Prize to Mr. L. H. Saville, A. M. I. C. E. The presentation of these 
awards, together with those for papers which have not been subject 
to discussion, and will be announced later, will take place at the 
inaugural meeting of next session. 


Engineering Standards Committee, —We are informed 
that a conference of tramway pole manufacturers will take place at 
the Institution of Civil Engineers on Thursday, June 2nd, at 
2.30 p.m. 

The recent electrical conference convened by the Sub-Committee 
on Generators, Motors, and Transformers to discuss certain points 
which have arisen with reference to the proposed standards for 
motor speeds апа frequencies, and to which we referred in our 
issue of January last, led to euch eatisfactory results, and proved of 
such great assistance to the work of that Sub-Committee, that the 
Electrical Tramway Sub-Committee proposed to adopt the same 
nonrse | 


The Sub-Commiitee on Electric Tramways which is presided 
over by Mr. A. P. Trotter, electrical adviser to tbe Board of Trade, 
was formed at а meeting of the Electrical Plant Committee in May 
last year, and consists of the following gentlemen :— 

Messrs. А. P. Trotter (Chairman), Philip Dawson, F. Forbes 
Higginson, E. R. Hill, J. H. Rider, W. Rutherford, Н. M. Sayers, 
R. Н. Scotter, A. M. Sillar, J. J. Steinitz, A. Н. Walton, Leslie 8. 
Robertson, M.LC.E. (Secretary), and C. le Maistre, A. M. I. E. B. 
(Electrical Assistant Secretary). 

Beveral sittings bave been held, and a large amount of informa- 
tion, relating to both sectional and taper poles, has been gathered 
through the medium of circular letters addressed to users and manu- 
facturers. i . 

Tbe replies which were received to these circulars were véry 
carefully considered by the Sub-Committee, after which they pro- 
ceeded to draft а proposed standard specification for three-sectton 
tramway poles. This conference has been convened to discuss some 
of the more important questions which have arisen as the result of 
the Committee's inquiries. - 

We are requested to state that the Committee will welcome an 
gentlemen desizous of attending to give evidence on the subject o 
tramway poles. Particulars of the conference may be obtained on 
application to the secretary, Mr. Leslie S. Robertson, 28, Victoria 
Street, Westminster. 


London County Council.—At the meeting on Tuesday 
it was resolved to lend for electric lighting purposes the sum of 
о to the Battersea Council and £19,000 to the St. Pancras 
Council. 

Tne Public Control Committee reported that the City Corpora- 
tion had asked the Council to appoint three delegates to attend a 
conference at the Guildhall with reference to the proposed purchase 


-by the Government of the undertaking of the National Telephone 


Co. It was decided that Messrs. Harben, Johnson and Spokes should 
represent the Council. 

The Highways Committee stated that they bad had before them 
an analysis prepared by tbe statistical officer of the accounts of the 
electric supply undertakings in London, together with miscellaneous 
statistics relating to the area of supply, capacity, output, 
charges, &c., of each undertaking for the year ended December 
31st, 1902, in the case of companies, and to March 31st, 1903, ia 
regard to borough council works. The information was somewhat 
late owing to the delay which had occurred before the publication 
of some of the accounts of the borough councils. The councils and 
the companies concerned bad examined and checked the figures 
given in the analysis, and in nearly all cases had expreesed con- 
siderable interest in the document. It was decided to place the 
analysis on sale at the price of 5d. per copy. 

Approval was given to the expenditure by the Bridges Committee 
of £900 for the purchase of an additional motor-generator for usé 
in connection with the working of the lifts at Greenwich tunnel. 
Plans were also passed for the erection of a cable factory at Hoxton 
for the Gutta-Percha Co. 


National Electrical Manufacturers’ Association 
Dinner.—On Wednésday last the first annual dinner of this associa- 
tion was held at the Hotel Cecil, and proved in every way successful, 
Owing о of space we are obliged to hold over the report till 
next week. 


Slackness in the Engineering Trade.—The engineer- 
ing employers on the North- East Coast haveinformed the men that 
the present state of trade does not warrant the increase of 2s. per 
week and 5 per cent. on piece prices, applied for recently. Meetings 
of the men to consider what further steps should be taken, are being 
called.— Financial Times. 


“The Motor-Boat." —The motor-boat ів to have its own 
special organ, the proprietors of the Motor, (Temple Press, Ltd., 


Rosebery Avenue, E. C.), baving decided to publish an illustrated 
penny journal with the title of the Afotor- Boat. 


OUR PERSONAL COLUMN. : 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. } 


Central Station Engineers.—The staff of the Middles- 
brough Corporation Electricity Department held their second 
annual dinner last week at the Zetland Hotel, with Mr. H. M. 
Taxtor, the borough electrical engineer, in the chair. The Mayor, 
Councillor CHAS. Dorman, who is also chairman of the Electricity 
Committee, was unable to be present, but sent congratulations to 
the staff upon the successful year's work of the Department. А very 
pleasant evening was spent and the staff showed their high musical 
efficiency, no doubt trained by the humming of the works dynamos. 
It was decided to make the dinner a regular annual event to 
be held in May of each year. 

Morley T.C, has not passed the recommendation of the E.L. 
Committee that the salary of Mr. J. E. Eris, electrical engineer, 
should be increased by £59 a year. The voting was equal, and the 
Mayor declined to give a casting vote, 

Мг. W. J. U. SowrEn, late borough electrical engineer at 
Dorchester, bag bean appointed electrical engineer et.) Bray 
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There were 68 applicants for the post, and Mr. Hammond selected 
віх of these for the (‘ommittee to interview. Mr. Sowter's salary 
will be £200. The salary of Mr. A. T. Evans, the assistant engineer, 
who put in for the post, has been increased to £104. Mr. Clancy, 
assistant engineer at Dublin electricity works, withdrew his appli- 
REET because the salary was reduced from the advertised amount 

Barley T.C. on May 4th, by 22 votes to 19, adopted the 
recommendation of the Electricity Committee that the salary of the 
electrica] engineer (Mr. R. BIBRRTr) should be.increased from £400 
to £450 per annum. 

We regret to learn that on May 6th inst. the wife of Mr. A. J. 
ABBABAM, chief assistant at Partick electricity works, passed away 
alter six months’ illness. We tender our sympathies to Mr. Abraham 
in his bereavement. 

The Dundee T.C. on 5th inst. discussed tbe proposal to increase 
the salary of Mr. RicHARDSON, the city electrical engineer, and by 
19 votes to 7 the increase was agreed to. 

The Southport Town Council on May 10th resolved that the 
ealary of Mr. Вг,лск, the assistant electrical engineer, be increased 
from £3 103. per week to £200 per year. 


Electrie Tramway Officials. — Mr. James DALRYMPLE, 
deputy general manager of the Glasgow Tramways, has had hie 
salary increased to £600. 

The following appointments bave been made by the Stalybridge, 
Hyde, Mossley and Dukinfield Electricity and Tramways Board :— 
Mr. Н. Taytor, chief inspector of tramways; Mr. W. AMBEB, of 
Wakefield, station superintendent ; and Mr. S. E. BHEPHBBD, mains 
superintendent. 

The Southport Council bas increased tbe salary of Mr. KENDREW, 
the tramways manager, from £132 to £200. 


General.—Messrs. Bennett & Ward-Thomas, consulting 
electrical engineers of Manchester, are changing the name of their 
firm to Ward-Thomas & Donaldson, and the business will be carried 
on by the existing partners, Messrs. AunBEY Warn-THomas and 
Јонх Wyris DONALDSON. 

On Thursday, May 5tb, Mr. FRANE Ноосон Рвексе. youngest son 
of Bir W. Н. Preece, was married to Mics Bertha Caroline Jobn- 
ston, at St. Mary's Church, Wimbledon. 

Mr. MancoNt sailed for New York per ss. (‘imp nic last Batur- 
day. 16 is stated that he is to proceed to Canada to estab- 
lish six wireless telegraphy stations om the banks of the Bt. Law- 
rence for the use of the Canadian Government. 

From the Electrical World we gather that: Dr. Саву Т. 
Нотовіхвон, of America, is in Europe on a stay of two or three 
months; Mr. A. M. Матттсе, chief engineer of the Allis-Chalmers 
Oo., is in England for a brief business trip; Mr. WX. N. Scorr, 
manager of the Cutter Co., of Philadelphia, is also over in Europe 
5 circuit- breaker contracts with the British Admiralty and 
‘others. 


By the death of Sir Н. M. Srantey, not only does London lose 


one of its most interesting personalities, but W. T. Henley's Tele- 
graph Works Co. loses a director. Those who were present at tbat 
company's meeting in March last could not help noting Bir 
Henry’s infirm condition; that he was then suffering from some 
severe malady was plain. 

We learn with sincere regret of the death of Mr. Ernest TaLBROr, 
of the firm of Talbot & Stevenson, of 26, Victoria Street. Mr. 
Talbot was the fourth son of the late Frederick Talbot. of Smeth- 
wick, and was born in 1857. One of his brothers is Mr. Herbert 
Talbot, well known as chief electrical engineer under the Not- 
tingham Corporation. About 1872 Mr. Ernest went into the office 
of the late Dr. John Hopkinson in the lighthouse department of 
Messrs. Chance Bros. & Co, and when Dr. Hopkinson went to 
London to start in private practice he took Mr. Talbot with him. 
Duriog the whole of the late Dr. John Hopkinson’s professional 
career Mr. Talbot was his chief assistant, and on his death he was 
tsken into partnership by Messrs. Charles and Bertram Hopkinson. 
This partnership was dissolved by mutual consent at the end of last 
year, and early this year Mr. Talbot took into partnership Mr. 
David Stevenson. Mr. Talbot had suffered during the past few 
years from consumption, and although after spending some months 
iu Switzerland and at a sanatorium on the Cotswold Hills he rallied 
sufficiently to enable bim to attend to business, he gradually became 
weaker and expired on the bth inst. He leaves a widow and four 
children. The funeral ceremony took place at Wandsworth Ceme- 
tery on May 9th. 

Amongst the names of members of the Engineering and 
Machinery Committee of the Tariff Commission we notice those of 
Mr. d. FLETT, managing director of Messre. Dick, Kerr & Co., Ltd., 
and the Hon. Cnarirs Parsons, F. R. S., of Messrs. C. A. Parsons 
and Co. Heaton, and the Newcastle & District, Cambridge and 
Scarborough E.L. Co.'s. 

The Times "Deaths" column for yesterday records the death, 
through accidental drowning, on May 2nd, of Mr. REGINALD 
Woop, A.I.E.E., of Cranney Hall, Bottisham Lode, Cambs, lat the 
age of 41 years. 


NEW COMPANIES REGISTERED. 


J. C. Lyell & Co., Ltd. (80,797) —This company was 


registered on Aprii 28th, with a capital of £2,000 in £1 skares (1,500 preference), 


Bo uire the business now carried on at 55, Victoria Street, Westminster, as 
<: J. C. Lyell & Co.,“ to adopt an agreement with J. C. Lyell, and to carry on the 
business of electricians, mechanical engineers, manufacturers of and dealers in 
All epparatue used in the generation, distribution, supply, accumulation and 
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employment of electricity, &с. The first subscribers (each with one preference 
share) are :— T. B. Harper, 15, Old Jewry Chambers, E.C., solicitor; Н. E. Hill, 
28, Fairmount Road, Brixton Hill, 8. W., cashier; F. Hopkins, 29, Heron Road, 
Herne Hill, S. E, secretary; R. M. Albery, Bridge Road, Chertsey, gentleman ; 
C. M. Murphy, 81, Victoria Road, Chelmeford, clerk ; E. W. Hopton, 44, Sharp 
Road, Wellington, clerk: and O. Dunsing, 419, Strand, W.C., clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
five. The subscribers are to appoint the first; remuneration as fixed by the 
company. Registered offices, 55, Victoria Street, 5.W. 


Electric Circuit Breaker, Ltd. (80,821).—This company was 
registered on April 80th, with a capital of £12,000 in £1 shares, to adopt an 
agreement between A. Parsons and G. Hall, and to carry on the business of 
jronfounders, mechanical engineers, manufacturers of machinery and tools, 
brassfounders, metal workers, boiler makers, millwrights, machinists, iron 
and steel converters, smiths, hardwaremen, &c. The first subscribers (each 
with one thare) are:—H. Mullin, 18, Vicarage Street, Dukinfield, brassfinisher ; 
W. Clayton, 73. Albion Street, Leeds, incorporsted accountant; G. Hall, 
8€5, Rochdale Road, Manchester, engineer: A. Parsons, Cliftonville, Park 
View Crescent, Roucdhay, shoe manufacturer; T. Taylor, 81-9, Royal Ex. 
change, Manchester. consulting engineer; J. Hargreaves, 51, Cheetham Hill 
Road, Stalybridge, electrical engineer: and J. Carter, Stamford Lodge, Staly- 
bridge, engineer. No initial public issue. The first directors are A. Parsons, 
G. Hall, J. Carter, and T. Taylor; qualification, 250 shares, | 


Topsham Electricity Supply Co., Ltd.—This company was 
registered on April 30th with a capital of £3,000 in £1 shares, to carry on in 
Devonshire or elsewhere in the United Kingdom, the business of electricians 
and suppliers of electricity in all its branches, The first subscribers are :- - 
T. J. Holman, Exedene, Topsham, master mariner, 100 Shares; A. A. Amos, The 
Elms, Topsham, insurance manager, ^ shares; G. S. H. Smith, Strand, Top- 
sham, 3 shares; T. J. Mogridge, The Cottage, Altamira, Topsham, gardener, 
5 shares; C. J. Gale, Gore Street, ‘Topsham, confectioner; T. E. Hopewell, Top- 
sham, ironmonger, 5 shares; and C. F. Gale, Fore Street, Topsham, builder, 5 
shares. Minimum cash subscription, 10 per cent. of the shares offered to the 
public. The number of directors is not to be less than tbree nor more than 
seven: the first are T. J. Holman, A. \. Amosyand C. J. Gale; remuneration as 
fixed by the company. | 


Electrie Light Insurance and Maintenance Co. (1904), 
Ltd. (80,801.). This company was registered on April 28th, with a oapital ot 
£5,000, in £1 shares,to acquire the business heretofore carried on by the Electric 
Light Insurance and Maintenance Co., Ltd., to adopt an agreement with the 
Sir Hiram Maxim Electrical and Engineering Co., Ltd., and to carry on the 
business of electricians, mechanica! engineers, suppliers of electricity for 
light, heat, motive power or otherwbi c, to construct, fix and insure the mainte- 
nance of cahles, wires, lines, aceumulators, lamps and works, &0. The first 
subscribers (each with one share) are: F. H. Crowley, 198, Kingston Road, 
Ilford, gentleman; H. Moore, 61, Fore Street, E.C., commissionaire ; В, L. 
Barnes, Hillside House, 2, Magdala Koad, Highgate, N., clerk; D. Cleary, 
“ Tralee,” Napier Road, Wembley, gentleman: Esther Enticott, 14, Copthall 
Avenne, E.C , olerk; H. Payne, 14, Copthall Avenue, E.C., chartered secretary ; 
and O. Steele, Sunbury, Grove Park, Lee, S.E., clerk. No initial public issue. 
The subscribers are to appoint the first directors. 


Wallace Lamp Syndicate, Ltd. (80,790) — This company 
was registered on April 97th, with a capital of £35,000 in £1 shares, to 
acquire certain patents for the manufacture of electric lamps or parts thereof, 
to adopt an agreement with G. Wallace, and to carry on the businersa of 
electric lamp manufacturers, electrical and mechanical engineers, electricians, 
manufacturers and makers of dynamos, motore, apparatus, and fittinzs, 
suppliers of electricity for light, heat, motive-power, or otherwise, Xc. The 
first subscribers (each with one sbare) are: — L. G. Mortimer, 1, Gresham House, 
E.C., merchant banker; L. G. Gordon, Queen Anne's Mansions, Westminster, 
B. W., civil engineer; H. G. Palmer, 1, Gresham House, E.C., merchant banker; 
J. W. Rogerson, 101, Leadenhall Street, E. C., merchant; G. H. Palmer, 
Heywood Park, Maidenhead, director: A. Holt, 2, Whitehall Court, 8. W., South 
African merchant; and C. J. Browning, 43, Denmark Villas, Hove, secretary. 
No initial public issue. The number of directors is not to be less than three 
nor more than nine; the subscribers ave to appoint the tirst. 


Hope-Smith Electrical Co., Ltd. (5,595).— Tbis company 
was registered in Edinburgh on April 27th, with a capital of £8,000 in £1 shares, 


to take over as a going concern the business of E. P. Smith, engineer, of 1, Forth 


Street, Edinburgh, and to carry on the business of electrical, mechanical and 
general engineers, &c. The first subscribers (each with one share) are :—E. P. 

Smith, 28, Hillside Street, Edinburgh, electrical engineer: W. Spence, 7, 

Yardheads, Leith, electrical engineer; W. Massey, 58, Montgomery Street, 

Edinburgb, electrician; T. Yeates, 16, Marchinont Cresent, Edinburgh, traveller; 

W. Donaldson, 27, Alderbank Terrace, Edinburgh. clerk; D. Hope, Glebe Bank 

House, Dalkeith, engineer; and J. Hope, jun., Glebe Bank House, Dalkeith, © 
brassfounder. The number of directors is not to be less than two nor more than 

five; the first are J. Hope, jun., and E. P. Smith; qualification, five shares; 

remuneration as tixed by the company. 


Tavistock Lighting, Coal and Coke Co., Ltd. (80,777).— 
This company was registered on April 26th, with a capital of £15,000 in 26 
ehares, to acquire, as from December Slot, 1908, the business of the Tavistock 
Gas, Coke and Coal Co., Ltd. (incorporated in 1857), to make, generate, 
accumulate, store, distribute, sell, and supply light (either electric, gas or both) 
in Tavistock, Whitchurch, or elsewnere in Devon, The subscribers (each with 
one share) are: - W. W. Matthews, Tavistock, solicitor; J. K. Hamilton, 
Tavistock, gentleman; G. Williams, Tavistock, manufacturer; H. Blatchford, 
Tavistock, surveyor; J. Sbamrock, Tavistock, accountant; 8. P. Haddy, 
Tavistock, registrar of births and deaths; F. Jackman, Tavistock, cashier. 
Minimum cash subscription 25 per cent. of the shares offered to the public. 
The number of directors is not to be less than five, nor more than seven; the 
first are Н. T. Doble, A. Bate, S. Nosworthy, F. Pethybridge, J. Dennis, J. 
Friend, and T. Doidge; qualification of subsequent directors, £50; remunera- 
tion, £35 per annum, divisible. Registered office, The Gas Works, Tavistock. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


` 


City of London Electric Lighting Co., Ltd. (34,406).—This 
company's annual return was filed on April 18th, when 40,000 preference and 
70,596 ordinary shares had been isken up out of a nominal capital of £1,200,000 
in 40,000 preference and 80,000 ordinary thares of £10 each. £1,105,950 has been 
paid. Mortgages and charges: £700,000, 


Charing Cross and Strand Electricity Supply Corporation. 
Ltd. (29,122). —This company’s annual return was filed on March 10th, when 
70,000 preference, 70,000 ordinary, 80, 000 City Undertaking preference," and 
70,000 ** City Undertaking ordinary shares had been taken up out of a nominal 
capital of £2,100 000 in 130.000 pr »ference, 130,000 ordinary, 80,000 ** City Under- 
taking preference,“ and 80,000 ‘‘ City Undertaking ordinary '' shares of £5 each. 
£5 per share has been called up on 70,000 preference, 70,000 ordinary, and 
80,00) City Undertaking p-eference’’ shares, resulting in the receipt of 
£1,100,000. £350,000 is considered as paid on 70,000 ** City Undertaking ordinary "' 
shares. Mortgages and charges:-£100,00) 4 per cent. debenture etock and 
£400,000 “ City Undertaking & per cert. deb ent ure bonds, РЕ: 
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Chelsea Electricity Supply Co., Ltd. (20,468).—This com- 
any's annual return was filed on April 14¢b, when 44,486 ordinary, 6,000 pre- 
erence and 500 founders’ shares had been taken up out of a nominal capital of 
£400,500 in 74,000 ordinary and 6,000 ordinary shares of £5 each, and 500 
founders’ shares of £1 each. £5 per share has been called up on 87,770 ordinary 
and 6,000 preference shares, resulting in the receipt of £418,850. £89,890 is 
considered as paid on 6,666 ordinary and 500 founders' shares. Mortgages and 
charges: £150,000 debenture stock and £800 buildings.“ 


Crystal Palace District Electric Supply Co., Ltd. (18,532).— 
This company's annual return was filed on February 27th, when 47,859 shares 
had been taken up out of a nominal capital of £75,000 in £1 shares. £1 per 
share has been called up and paid on 2,859, and 15,000 are considered as fully 
paid. Mortgages and charges: £60,000. 


Direct Spanish Telegraph Co., Ltd. (6.732 C).—This com- 
pany’s annual return was filed on April 13th, when 19,931 ordinary and 6,000 
preference shares had been taken up out of a nominal capital of £95,000 in 
13,000 ordinary and 6,000 ordinary shares of £5 each. 25 per share has been 
called up, resulting in the receipt of £94,°55. Mortgages and charges: £80,000 
44 per cent. debentures. 


Woking Electric Supply Co., Ltd. (46,175).—1Issue, on April 
9th, of £950 44 per cent. debentures, part of series crea November 2nd, 1899, 
to secure £25,000, charged on the company's undertaking and property, present 
and future, including unoalled capital. No trustees. Previously issued of 
вате series: £22,600. 


George Moritz, Ltd. (38,158).— This oompany's annual return 
was filed on Ao 15th, when 1,009 shares had been taken up out of a nominal 
capital of £5,000 in £1 shares. £9 has been received, and £1,000 is considered 
as paid. Mortgages and charges: £1,000, + 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв returns of the City company during the 

City of London past year show a largely increased lamp con- 

Electric nection over the previous 12 months, possibly 

Lighting Co. due to .the stimulating effects of healthy 

rivalry. The output has reached 13,596,000 

unite, and this is accompanied by a decrease in average working 

expenditure. The revenue, however, is somewhat less than last 
year, due apparently to reductions in price of supply. 

The charges are: For private lighting, 8d. and 2d. per unit, 
based on lamp connections (summer and winter rates); power, 244. 
and ld. per unit, maximum demand; public arcilamps, £26 per 
annum each. The chief engineer is Mr. Frank Bailey. 


GENBBAL BTATEMENT, 
For year ending December 81st— 1903, 1902, 


Total capital expended a сга oo. £2,037,287 1,956,208 
Number of units sold— 
Private supply ... ves iss ... 13,596,075 12,988,615 
Public lighting ... jv m . 1,210,374 1,152,814 
Total number of units sold . 14,806,449 14,141,429 
Equivalent No. of 8-0. p. lamps connected 640,685 574,158 
No. of consumers connected... 885 .. 11,197 10,988 
Maximum load in xw. ids "T .. 193,780 13,978 
Revenue account 
Gross revenue ene oes e. £242,101 £249,294 
» expenditure T sé we. £108,481 £118,174 
„ profit eee vas . £133,617 £131,120 
Average inclusive price obtained per unit— 
Private lighting ів ets vi 4:024, 4054 
Publio lighting. .. * — 271d. 276€ ` 


REVENUE ACCOUNT FOR YHAB ENDING Dec. 31er, 1903. 


Gross revenue m oes ... £242,101 = 392d. per uni‘. 
Works and distribution coste (including 

public lighting) ез ‘vs e. £71,647 = ll6d. „ 
Total working costs p 6. £108,484 = 176d. 


Prorit STATEMENT. 


Interest on debenture кез ET . £31,825 
Dividends T 068 ias m $e 4. 56,333 
Reserve account m s e» аха ... 45,000 
Redemption and superannuation funds 1,981 
Balance carried forward s des 21,881 
Balance brought forward from last account — 23,403 

Gross profit £133,617 


WE give herewith the acccu ts of the Chelsea 

The Chelsea Co. for the past year. It will be seen that an 

Electricity all-round improvement has occurred on the 

Supply Co., Ltd. previous year's resulte, 481,793 more units having 

been sold tban in 1902, and the lamp connections 

reaching 195,235. In the matter of working costs the present year's 

figure places the company in a very favourable position compared 
with other London concerns. 

During the past year further expenditure has been incurred on the 
change-over in voltage, and added to the suspense account in con- 
nection therewith. 

The prices charged ате: For private lighting, 6d. and 3d. per unit, 
and power, 3d. and 2d. per unit, both on the maximum demand 
tystem. The chief engineer is Mr. P. Still. 


2 a 


GENERAL STATEMENT. 
For year ending December 8lst— 1903. 1902. 


Total capital expended ... T vos £444,025 £419 991 
Number of units sold— ! 

Private supply ... ies НР * 2,739,852 2,957,559 
Equivalent No. of 8-c.P. lamps connected 195,235 176,004 
Maximum load in kw. n: Uus OW 2,405 2,153 
Revenue account— 

Gross revenue eut ped 

diture eee eee eee £21, 19 Ы 
"ою моо nouo n 233.055 228,762 
Average inclusive price obtained — 
Private lighting uM 4'8d. 5:344. 


REVENUE Ассоснт FOR YEAR ERDmd Dec. 31sT, 1903. 
Gross revenue ios sek - £54,774 = 48d. per unit. 
Works and distribution coste (including 

publiclighting) ... veis Mi £14,209 = 1:244. „ 
Total working costs ... ve £21,719 = l'90d.  ,, 


. PhRorrr STATEMENT. 


Interest on loans, shares, &c. ... ... E20, 885 
Renewals and depreciation fund ... ste 9,724 
To suspense account (change-over of voltage) 1,607 
Balance carried forward 2 э vis 1,200 
Balance from last account se — 312 
Gross profit £33,054 

CITY NOTES. 


Edison & Swan United Electric Light Со. — Тһе 
extraordinary meeting respecting the proposal to reduce the capital 
(as announced on page 758 of our last issue) was held on Wednesday. 
The resolution approving the reduction was carried unanimously. 


Cuba Submarine Telegraph Co. 


THE sixty-fifth ordinary general meeting of the sbareholders of this 
company was held on the 4th inst. at the offices, 58, Old Broad 
Street, Mr. Charles W. Parish in the chair. 

In proposing the adoption of the report, the Cuarmman said it 
would be noted that the accounts dealt with the latter half of the 
past year. The traffic receipts amounted to £16,205, which was 
£2,508 more than was earned in the corresponding period of 1902, 
when the traffic receipts amounted to £13,697. The greater part of 
that increase was due to their having had the temporary advantage 
of some of the French company’s traffic, owing to its own direct 
cable between New York and Haiti being broken. That cable, 


- which bad only recently been brought into work again, broke during 


April of last year, so they might consider that they had profited for 
12 months owing to that accident, and that they must not expect 
to earn quite so much under normal conditions. Their receipts 
from investments amounted to £2,430, making a gross income of 
£18,643. The expenses amounted to £5,810, and, after placing 
£5,000 to the reserve fund and £5,000 for payment of the dividend 
on the preference shares, they were able to propose a dividend at 
the rate of 5 per cent. per annum on the o .capital. During 
the latter half of 1902 the working expenses amounted to £6,100, 
or £210 more than for the past six months. Their 1875 cable 
between Cienfuegos and St. Santiago became interrupted last 
December, and the repairing steamer which the Mexican Tele- 
graph Co. was good enough to hire to them failed to restore 
c-n munication. Their own engineer was also on board the 
ser, but although every means were tried for some weeks, they 
со: .d not restore the communication. That was most unfortunate, for 
it had made it necessary for a new cable to be laid in the autumn. 
aud the expenses of the repairing ship andthe new cable would 
amount to £60,000. He must congratulate the shareholders that 
they had built up such a large reserve fund as would enable them 
to meet tk; t outlay, and still leave the company in a very strong 
financial p-*ition. The life of cables was always uncertain, but he 
did not think they had any cause to grumble in this case, for the 
cable had done them very good service for nearly 30 years. The 
new cable was to be laid by Messrs. Hoopers, and when it was laid 
he believed it would be found that they had got an exceedingly 
good cable. In conclusion, the chairman stated that the outstanding 
claims which thecompany had against the United States Government 
for payment for the cost of repairing the damage done to tbe 
cables during the Spanish-American war, and against the Cuban 
Government for payment of the subsidy for the coast cables, werc 
still unsettled. They looked forward before long to а satisfactory 
settlement with the United States, and he also hoped that Pre- 
sident Palmer would soon decide in their favour on their (ban 
claim. 

Mr. GEORGE KEITH seconded the motion, and the report was 
adopted. 


Calcutta Electric Supply Corporaticn. 


Cor. A. J. FiILGATR, R. E., presided at this company's meeting, held 
at Salisbury House, E. O., last Friday. In moving tlie adoption of 
the report (вее p. 756 of our last issue), he said that, tsking into 
account the large capital expenditure which they wie forced to 
incur to deal with their expanding business, the resu!ts arrived at 
were very satisfactory. At the end of 1902 the number cf bouses on 
the system was 965, and the lamps and motors corn cted were 
equivalent to 80,762 8-c.P. lamps, while, at the end of 1903 the 


Vol 54. No. 1,881, May 13, 1904.] 


THE ELECTRICAL REVIEW. 


797 


customers had increased to 1,379, and the lamps and motors con- 
nected reached the equivalent of 121,878 lamps. The demand for 
current was increasing steadily. Practically all new houses built in 
the European portion of the city were being wired for light and 
fans by the builders, and there has been a good demand among the 
native community, especially in the northern quarter. There had 
also been an increased demand for power for working small work- 
shops, printing presees, &c. The capital outlay during the year 
amounted to £87,116, bringing the total up to £382,770. They had 
erected and paid for the boilers and plant alluded to last year, and 
the plant capacity had been increased from 1,425 Kw. to 3,239 EW., 
and the boiler power had been correspondingly increased. They 
had also sent out spare parts for the two 750-xw. Crompton-Belliss 
seta, and four chain-grate stokers, from which considerable economy 
in coal was expected. On mains they had expended the large sum 
of £55,850, chiefly in the northern section of the town; they had 
constructed 64 miles of overhead mains and 23} miles of under- 
round mains, increasing the system to 451 miles of overhead 
mains and 63 miles of underground mains. The greater part 
of the extensions were not completed until after the hot 
season, во they did not add much to the income last year. 
The policy of the board was to construct mains wherever they were 
likely to produce a good return. It was probable that their outlay 
on mains would be heavy for some time to come. They had 
expended £5,554 on meters, and £912 on fans to meet the demands 
of new customers, and £6,611 on electrical instruments, chiefly on 
the switchboard at the Alipore atation and additions to the switch- 
board at the Emambagh station. 2,044,681 units were supplied, 
against 1,552,775 in 1902. The receipts from sale of electricity 
amounted to £42,663, meter rents to £1,855, hire of fans and motors 
£2,180, and altogether the gross revenue, including dividends on 
investments, reached £47,139, compared with £35,124 realised in 
1902, an increase of £12,015. The outlay on generation and distri- 
bution of electricity amounted to £10,256, compared with £9,431 in 
the previous year. Considering the large increase in the output, the 
increase was small For the comparative reduction in the cost of 
working,they were much indebted to the care and attention devoted 
to the business by Colonel В. E. Crompton, their consulting engi- 
neer. The outlay on re and maintenance had amounted to 
£2,574, compared with £3,247 in 1902, a satisfactory reduction of 
£673. In 1902 a considerable amount of damage was done to the 
machinery and mains by lightning and other causes. In 1903 no 
serious damage was incurred, and under Colonel Crompton’s advice 


they had protected the mains more efficiently against lightning. 


They had strengthened a considerable length of overhead mains, 
and had substituted underground mains for overhead in some streets 
where the load was. heavy and the mains were subject to damage 
from branches of trees; these changes would tend to reduce outlay 
on maintenance. They had set aside £8,500 to repairs and main- 
tenance, and had increased the credit balance under renewals fund 
account to £15,278. Management expenses bad amounted to 25,438, 
compared with £4,968 in 1902. The total expenditure of the year, in- 
cluding the appropriation to the renewals fund, had amounted to 
£25,551, against £21,990 in 1902, an increaseof £3,561. They hoped to 
make further economies in working combined with increased 
efficiency: Their final dividend (at the rate of 8 per cent. for the 
half year) made, with the interim dividend, 7 per cent. for the year, 
and £2,482 was to be carried forward. The reserve account re- 
mained at £35,000, the same figure as entered in the accounts of 
1902, and with £15,278 at the credit of the renewal funds account 
the total reserves stood at 40, 278. This would be further increased 
by the premiums on the new issue of shares this year. While they 
were obliged to incur heavy capital expenditure, it seemed the best 
policy to utilise the reserve account balances in their own business, 
During the first quarter of this current year they had delivered 511,514 
units to their customers compared with 337,549 in the first quarter of 
1903, an increase of 174,965 units, or over 50 per cent. No progress had 
been made in obtaining the lighting of any portion of the streets, 
but they hoped this might come later. To meet the capital ontlay they 
had to carefully consider the position of their finances, and as the 
money market was not in a favourable condition for new issues last 
autumn, they made arrangements with their bankers for a temporary 
advance on satisfactory terms. Early this year an issue of £20,000 
new £5 shares was made at £1 premium, all of which had been 
placed. He mentioned last year that the company had obtained 
the concession for tbe supply of electricity to Howrah. At one 
time the directors contemplated combining this supply with the 
working of tramways in that town, but they finally came to the con- 
clusion that they had enough to do in their own line of business. 
They, therefore, took up the project for Howrah with their con- 
sulting engineer, and on his recommendation had decided to adopt 
gas engines as motive power. The project for this station bad been 
matured, and the plant had been ordered, and the plans and specifi- 
cations had been sent to India with instructions to proceed with the 
buildings. They were given to understand that gas engines would 
be found very ‘uitable for a small installation such as tbey pro- 
posed to establish in Howrah. Last year he mentioned 
that they had acquired a site for a new station at Ulta- 
danga, at the northern end of the city, and the designe and 
equipment for this station were under consideration. As this 
station was likely to become a very important factor in their 
system, considerable time was devoted to investigating all the 
latest improvements with a view to getting the best resulte, while 
at the same time securing economical working. Colonel Crompton 
recommended the adoption of Parsons turbines as the motive power, 
and they had placed an order for the initial equipment. In view 
of the rapid expansion of their business in the northern section of 
the city, this station would ere long become an urgent necessity. 
They had applied for а licence fc upplying electricity in Hastings, 
which was really a portion of Ca! atta. 
The motion was secorded oy wir, E. Bovr Os, М.Р, 


Mr. Кітонін criticised the board’s action in investing its reserve 
fand in the business of the company. 

The OzRAIRMAN having replied, the motion was carried. Dividend 
resolutions, re-election of directors, and other similar business baving 
been approved, the meeting came to an end. 


Brush Electrical Engineering Co., Ltd. 


Lonp Vaux or HARBOWDEN presided at the annual meeting held 
at Salisbury House, E. O., on Tuesday. In moving the adoption of 
the report, which appeared in our issue of May 6th, he said 
that the accounts for the year 1903 showed that substantial progress 
had been made. The increase in overturn had been considerable, 
while the standing charges had advanced but slightly. The 
enlarged output, however, had brought with it greater direct ex- 
penditure for initiating and securing business, and this, coupled 
with the fact that competition had been keen and lower prices 
had ruled than in the previous year, had prevented the balance of 
net profit from advancing in the same ratio with the larger volume 
of business. The net profit of £28,057 which remained after pay- 
ing interest on the debenture stocks, after placing £6,500 to 
depreciation fund, and after paying all charges, was substantially 
better than that of the previous year, and would be sufficient not 
only to pay the preference dividend for the year in full, as was 
recommended, but амо to provide a dividend on the ordinary 
shares. Bat the directors thought it more prudent to strengthen 
the general reserve fund, especially as the increased business which 
the company was doing made it necessary to carry much larger 
stocks of raw materials and finished parts in order to ensure prompt: 
deliveries. The competition in the electrical industry at the pre- 
sent time rendered it well-nigh impossible to deal with the busi- 
ness satisfactorily unless the demands for prompt delivery were 
complied with. An increased volume of orders meant, in addition 
to heavier stocks, a larger amount of work in progress, involving a 
greater lock-up of capital, a requirement which could be provided 
for by fresh issues so long as the shares were at а discount on the 
market. In view of all these circumstances, therefore, the board 
considered that they were acting in the best interests of the 
shareholders in husbanding the resources of the company. After 
referring briefly to the items of increase in the profit and loss 
account, such as salaries, insurance, &c., the chairman turned to the 
balance-sheet, which showed that the additions to property account 
for the year amounted to £19,613. As a matter of fact, only a 
portion of this represented expenditure on new buildings and plant, 
the remainder being for land secured in connection with a tube 
railway scheme on which the company was engaged. The works 
were already excellently equipped with modern tools, and prac- 
tically the whole of the additions under this head for 1903 were 
represented by special machinery required for the proper and 
economical construction of new designs of engines, electric gene- 
rators and motors, which they were now building. The items of 
stock and debtors both showed increases, and, similarly, on the 
other side of the balance-sheet the figures representing loans and 
creditors were up. These increases, again, were due to the larger 
business of the company, and were not disproportionate to the 
present turnover. The disap ce of the item Depreciation 
Reserve Fund” from the credit side of the balance-sheet perhaps 
required a word of explanation. When this fund was started, the 
idea was to have a liquid fund that would be readily realisable in 
case of emergency. This necessarily meant investment in Govern- 
ment, corporation and other stocks, for which there was an everyday 
demand, but whicb, unfortunately, only yielded a low rate of 
interest. Inasmuch as the increase of the business called 
for more working capital, the directors felt that it would 
be bad finance to retain those securities bringiog in only 
24 per cent, 3 рег cent. or 34 per cent, while they 
had to pay & higher rate of interest on money borrowed from 
their bankers. They had therefore been realising these particular 
securities and using the money for working capital—the money, in 
fact, was being invested in their own business instead of in outside 
stocks, and under the circumstances, he was convinced tbat tbis was 
good policy and to the company's advantage at the present time. 
Only a portion of the securities in question had been realised at 
December 3lst, and the remainder had been merged under the 
general head of shares and debentures, which accounted for the 
increase of that item from £139,757 to £152,445. "This item of 
shares and debentures was now a very considerable one, and while 
the securities were bringing in good dividends, tbey felt that the 
money represented by these investments could be employed to 
greater advantage in their manufacturing and contracting business, 
and they would lose no opportunity of realising as suitable oppor- 
tunities occurred. With regard to the items patents and good will, 
as had been pointed out over and over again, the balance-sheet figure 
for patents and goodwill was not a valuation, but was the amount at 
which the items stood in the books. The auditors referred to tbe 
fact tbat certain patents had been dropped ; but, on the other hand, 
some valuable patent rights had been acquired by the company. 
By building up the general reserve fund, they strengthened the 
position of the company, and he hoped that the shareholders would 
endorse the recommendation of the board to increase the fund by 
adding £7,000 out of the year's net profite. The car and truck 
departments had received a large share of attention during the year, 
and the company enjoyed а reputation in this branch second to 
none in this country. Their truck shop was only started three or 
four years ago, and as American-made trucks bad up to that time been 
used almost exclusively here, there was much leeway to make up 
and some prejudice to overcome. The department, however, bad 
been developed with energy and foresight. Their cars and trucks 
were in reg demand for the Oolonies, and latterly they had suc- 
ceeded in M o on the Oontinent and elsewhere, not- 
withstanding the high protective tariffs against which they bad to 
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contend. They were losing no opportunity of finding and opening 
up new markets for their manufactures. He stated last 
embarking in the manufacture of 
steam engine and 
They had previously 
been engaged in the manufacture of a high-speed engine known as 
the Universal, which, while possessing features of value and 
originality, did not meet with & sufficient amount of favour to 
justify them in continuing to build it. They had, therefore, given 
up the manufacture of the Universal engine entirely, and had 
adopted instead, the reciprocating type he had mentioned, which 
was designed on well tried principles, and was similar in its 
general construction and details to other engines of the same class 
which are very largely used in the electric lighting and power 
stations to-day. Before pushing the sale of this new engine they 
bad satisfied themselves, by exhaustive and prolonged tests, that it 
was in every respect thoroughly satisfactory, economical and reli- 
able. They had already made good headway both with it and 
with their steam turbine, and now had а number of contracts for 
machinery of this class in hand. The sales of direct and alternating 
carrent motors, transformers, and otber electrical apparatus of their 
manufacture had aleo improved, bat the works were capable of a 
greater output than they had y«t reached. The contract and ware- 
house departments started some little time back had added to their 
profits and were now Well established. Ав regards the automobile 
department, the wretchedly wet season of last year had a bad effect 
on the sales, and it was, perbaps, not surprising that the results of 
that particular department had fallen short of expectations. How- 
ever, a short spell of fine weather invariably brought in an increased 
number of inquiries and orders for motor-cars, and he hoped that 
the better start they bad had this year would continue. They reccg- 
nised that with a growing and frequently changing industry such as 
theirs, it was impossible yet to settle down to standards in the same 
way as had been found practicable in some other branches of engi- 
neering work, and that to keep in the front rank it is necessary to 
be constantly on the alert to take advantege of new discoveries and 
improvements and often to abandon without hesitation designs or 
types by which the march of progress bad been rendered antiquated or 
obsolete. At the same time, standardisation was the keynote to econc- 
mical manufacture, and it was tbeir endeavour to realise it so far as 
was consistent with efficiency. In their business they were subject to 
the fact that large orders and contracts came in at unequal periods, 
and to t: is extent acted as a disturbing factor in the general run of 
trading. The ideal state, of course, would be a regular flow of orders 
to keep the various departments going constantly at their maximum 
capacity, and while he was afraid they could not expect to attain to 
this, they desired at least to get as near as they could to it, and were 
giving constant attention to the arrangements necessary for the 
proper repreeentation of the company, both at home and abroad 
wherever business was to be secured. In this way they hoped to 
provide the works with a sufficiency of orders of a general character 
which would, so to speak, ensure a fairly level loadline, and so avoid 
the periods of ccmparative inactivity which dependence on large 
contracts coming in at irregular inte) va's must involve. 

A number of shareholders addressed the meeting respecting the 
position of the company, some touching upon its close relationship 
with the B.E.T. Co., and the amount of profit which was made on 
orders executed by the Brush Co. forthe B.E.T. They asked for ah 
assurance that such orders bore a reasonable amount of profit over 
cost price, and considered that Brush shareholders should be eafe- 
guarded sgainst ару other state of things. Mr. Tuckett held that 
the original shareholders of the Brush Co. bad genvine ground for 
complaint, in that they were advised that the amalgamation of the 
Brush and B. E. T. Со. was in the interests of the Brash shareholders 
as much es in the interests of the B. E. T. shareholders. He contended 
that the change of policy since had sent down the price of the shares. 

The CHalnMan, in reply to these and other remarke, taid that the 
Brush Co. did a considerable amount of business with the B.E.T. Co., 
but a large amount of business outeide as well. The B.E.T. propor- 
tion was rather falling back lately. It varied from month to month, 
and be could assure them that the profit on the work done for the 
B.E.T. had been every bit as good, and in some cases better than 
they had gct outside. Their total turnover for the year had been 
greater than in 1902, but the rate of profit was not so great. The 
recommendation to the Brush shareholders to excbange their shares 
for B.E.T. shares was made by the B.E.T. Co., not by the Brush 
directors. Осе of tbe principal reasons for the ordinary shares being 
so low was that no dividend had been paid on them for some years 
past. They could not go to par until a dividend was paid. If they 
passed the preference dividend, as some seemed to desire, shares 
of that class would also fall. 

Mr. W. L. Mapaen seconded the adoption of the report, and 
replied, repudiating certain reflections and insinuations cast by 
Mr. Tuckett upon the directors of tbe Brush and B.E.T. Cos. The 
Brush Co. now occupied the strongest position in the country in 
regard to those lines of goods which they had been supplying to the 
B.E.T. Co.—especialy tramcars and tracks. Не referred to the 
A. E. G. associated companies in Germany and the G. E. interests in 
America as giving those companies practical control of the electrical 
markets there. Through the association of the B E.T. and Brush 
Companics, they could have friendly interests established through- 
out the United Kingdom. That asscciation had beena great source 
of strength to the Brush Co. 

The report was adopted. 

А resolution was moved and eeconded declaring the preference 
dividend, but an amendment was put before the meeting carrying 
that amount to reserve and passing the preference dividend. The 
amendment was lost (10 votes against and 6 in favour), and the 
original motion carried. 

The retiring directors and auditors having been re-elected, the 
moeting closed witha vote of thanks to the chairman. 


Elmore’s German and Austro-Hungarian Metal Co. 


THE annual report for 1903 says that no material alteration has 
taken place in the figures in this company's accounts, except that 
the amount standing to the debit of profit and loss account has been 
increased by £3,080 13:. This amount includes £1,000, which was 
the balance of premium paid on the debenture stock, an item which 
will not appear again. The general charges for the year are con- 
siderably less than those of the previous year. The loan from the 
bankers is £4,000 more than on Deoember 31st, 1902. 


The figures of the Metall Co. are not so satisfactory as could be desired. 
Trade in Germany during the year was slack, and in consequence a consider- 
able amount of low-priced work had to be executed, with the result thas the 
margin between the cost of copper and the selling price of the finished article 
showed a further decrease. The amount written cff for depreciasion and 
repairs and maintenance of plant, £2,7.0, is large, but the directors feel that it 
is to the advantage of the shareholders that this course should be taken. It 
has also been deemed advisable to write down the value of the finished and 
half-finished goods in stock at the end of the year, and this was responsible for 
a reduction of £2,700, so that the amount at which copper stands in the books 
of the company is considerably below its market value, thus safeguarding tbe 
company from any ill effect which might be caused by & sudden drop in the 
price of copper. There bas been an (xpenditure of M. 153,660 (£7,933) during 
the year on new works, including the amount paid for the sole right to use the 
new machine in Germany. On the other hand, sundry creditors and bilis 
payable are М, 26,839 (21,341) less, and sundry debtors are M. 40,595 (£2,026) 
more, than in 1902. The new machine referred to in the report of the previous 
year is not yet completely erected, owing to the delay on the part of the 
makers in America, and on account of the delay on the part of the makers oí 
transmission, &c., in Germany. The last deliveries have now been made, and 
the erection is almost finished. With regard to the plant and buildings, thete 
have been maintained in a high state of efficiency, and considerable saving 
bas been effected in the cost of production, and it is believed that a further 
decrease can be made. There is reason to believe that trade is improving, and 
likely to continue. The orders received for the first quarter of the present 
year sbow an increase of 40 per cent. compared with the same period of last 
year. Therefore, & from any benefit which may accrue from the use of 
the new machine, the directors believe that there will be an increase in the 
profit earned. 

Owing to the unfavourable financial condition of affairs in England, it is 
impossible for the directors to carry through the debenture stock conversion. 
The debenture-holders will therefore be asked to agree to a further postpone- 
ment of three years, Patents have been granted in Austria and Germany for 
ап improvement in the process, which the directore believe will prove to be 
of considerable value in the future. To sum up the financial tion of the 
two companies, although we have spent £7,982 on new works, reduced sundry 
debtors and bills payable by £1,841, and increased the amount due from sunà: y 
debtors by £2,026, making a total of £11,299, this has been done without raising 
fresh capital, except an increase of the amount due to oreditors on this side of 
£8,875, and bad it not been for the depreciation of the copper stock and the 
£1,000 balance of premium on the debenture stock, the net result would base 
been a profit instead of a loss. Messrs. MacFarlan, Heal and Garnett bave 
waived one-fourth of their fees for the past year. 


Brisbane Electric Tramways Investment Co. 


Tuna report for 1903, to be submitted at the meeting on the 
18th inst, states that dividends for 1903 on the shares held by this 
company amounted to £43,970, to which must be added sundry 
receipts £45, and amount brought forward from previous year 
£8,086, making a balance at credit of revenue account of £52,102. 


After deducting income-tax and general charges in London and expenditure 
in Brisbane, including the insurance undertaken by this company under ite 
contract with the Tramways Co., £5,448, there remains a net balance available 
of £46,654. The directors recommend placing to reserve fund £6,000 and 
carrying forward £5,678. The result of the working of the tramways, as shown 
by the accounts of the original company for 1908, was:--Total receipts, 
£127,140, and total pte a pean ne £1,258 for Queensland dividend duty 
and income-tax) £80,480, leaving net profit for the year £46,660, to which mast 
be added the amount brought forw from 1902, £3,062, leaving a balance of 
profit available of £49,722, which has been appropriated by the Tramways Со. 
in the following manner:—'To credit of a fund for renewals (bringing ít up to 
£6,000), 28,000, in payment of dividends on shares (including income-tax), 
444,000, carrying forward to next account 42,72 £49,722, 


The Western Telegraph Co. 


„Тнв report of the directors for the half-year ended December 31st, 


1903, says that the revenue for the period amounted to £222,070, 
and the working expenses to £93,140. After providing £13,579 for 
debenture stock and debenture interest and sinking fund, and 
£2,622 for income-tax, there remains a balance of £112,679 ; to this 
is added the sum of £2,640 brought forward from June 30th last, 
making a total of £115,319. First and second interim dividends, 
amounting to £62,379, have been paid, after transferring £30,000 to 
the general reserve fund, and £18,000 to the maintenance ships' 
reserve fund, there remains a balance of £4,939 14s. 5d., which is 
carried forward to the next acoount. The revenue includes £11,808 
6s. 6d. dividends upon the company's investments in other tele- 
graph companies, and £6,632 13s. 6d. interest on reserve fund 
investments, 


The Globe Telegraph and Trust Co. 


Тнк report for the year ended April 30th, 1904, shows that the net 
revenue for the year, after deduction of expenses, amounts to 
£203,010, and makes, with the balance of £3,071 10s. brought for- 
ward, & total of £206,082. From this amount there has been dis- 
tributed the sum of £131,917 in interim dividends, leaving an 
available balance of £74,165. The directors recommend the pay- 
ment of & final dividend of 3s. per share on the preference sbares, 
and of 58. per share on the ordinary sbares, making, with previous 
distributions, total dividends for the year of 6 per cent, lesa 
income-tax, on the preference shares, and of 53 per cent. net on the 
ordinary shares, leaving a balance of £3,057 10s. 9d. to be carried 
forward to the next account, 


RICAL REVIEW. 


Craigpark Electric Cable Co. 


Tun report of the directors for 1903 shows a balance at the credit Mn. Jaums Т. ташив presided at the first annual general meeting 


of profit and losa for the years working of £52,647, which, with the of shareholders of this company, which was held in Glasgow on 


balance brought forward from 1902, £24,480, makes £77,127. From Monday. | ОУ, | 
this must be deducted : Int»rest on debenture stock, £9,000 ; divi- In moving the adoption of the report, the CHAIRMAN said that the 


dend on preference shares, £10,000 ; appropriation for depreciation of removal of tbe works from Craigpark to Springburn had caused con- 
plant and machinery, £11,480 ; for depreciation of office forniture, siderable dislocation during some Six months of the year. As the 
2191 = £30,071, leaving an available balance of £46,456. It is pro- directors had expected, there was very little profit on the years 
d to pay а dividend on the ordinary shares at the rate of 10 per working, but in spite of the removal they were able to keep up the 


cent. per annum (being 108. per share) = £17,500 ; and a bonus of production. ' The establishment was DOW in perfect order. The 
gs. 6d. per share = £4,375; and to carry forward to next years golf ball section of the business had been nil. The directors 
received information that proceedings were to be taken by an 


pe 
account £24,581 = £46,456. | Á : s 
A merican syndicate regarding а ball, the patent of which the Craig- 


d 


. RB 


се again the factory On wal 5 that of the her l the srk Co. considered belonged to them, ae i the circumstances it 
, . 2 . 

company’s business, with the result that the prices obtainable were still farther was considered wise to cease manufacturing the ball in the mean- 
reduced, leaving but & small margin of profit. The company suffered severely time; pending the decision of the Courts. They had all the plant 
from the unprecedented rainfall of 1908. The cost of carrying ut street wor and they could re-start manufacturing whenever the way was again 
and cable laying was considerably enhanced thereby. Heavy expenses were 1 н cluded b inti that th h th Ifball 
incurred at the factory at Erith from the same cause. ‘These two items caused clear. Не conclu ed by pointing out tha even though the 601104 
an abnormal expenditure "mounting to many thousands of pounds, which, of section of the works was practically idle, the sales for the year were 
course, has been met out of the year's profits. Owing to the general financial almost up to the value of those of the previous year. 

stringency, few pew installations were undertaken, and in municipal work Mr. W B. D ded d th rt d ted 

especially, orders for cable were considerably restricted for the same reason. т. W. R. Dick seconded, and the report was adopted 

In the last few weeks there ів а distinct tendency towards better trade, and, 


a'though com tition continues very keen, and prices аге still low, there is 


some hope о better resulta during the present year’s operations. Reference : Ж 
vag made in last year's report to the various companies operating under Eastern Extension, Australasia and China 
Parliamentary powers for the supply of electricity over large areas, in some of 
which this company 18 closely interested. During the past year considerable Telegra h Co 
LJ » > 2 2 6 
rogress has been made in this important branch of the electrical industry. - 
here вревата d ре ш дош шеа goon as these com papio are a mot THE 61at balf-yearly meeting of the above company was held at 
reat dev e e in the use of electricily roughout Gres ; А : 
Britain, and the directors are more convinced than ever that the policy which River Plate House, Finsbury Circus, on Wednesday last week. 
they have adopted with regard to these electric supply companies is the right In moving the adoption of the report, Sir J. WOLFE Влвву, who 
FA D ar mane circumstant th Mp tbe Anchor x Кр presided, said the report was not altogether of & pleasant nature, 
itd., which, in the Ju gementof the board о at company, rendered it a vis- А : ideri ions 
able that their business should be disposed of to one of the larger cable makers, but it might have been а great deal worse, considering the conditions 
and negotiations were entered into with this company. After carefully examin- under which they bad had to work. The gross revenue for the 
ing ый property эма, 5 ane W e о Pe at Leigh, balf-year was £265,000, against £267,000 in the corresponding 
e gemen y whio ey acquire e whole о ; 
the shares of the Anchor Cable Co., Ltd. The шы! board retired ; the period of 1902. The revenue included £13,008 from interest on 
directorate of the Anchor Co. is now almost identical with that of this company, reserve fund and investments, and £9,460, the unappropriated 
ond н pongo is under this company 5 сойо, ы" various reasons it has bron balance of the reserve fund, for the removal of the head office. 
considered necessary not, as ye amalgamate the two concerns, but to run the А : 
Anchor Co. separately, and this course will be followed for the present. In not these two items been brought into revenue, the decrease would 
addition to the purchase of those shares, this company has found the working have been about £25,000. The receipts from messages showed & 
capital Ko is necessary for e Азеро Со. гч amount of this invest net decrease of £20,850, which was & lower figure of diminution 
ment apd advance 18 3 own in the ance-sheet. special loan has been ei 
obtained from the company's bankers to enable this to be done; but, at an early than estimated by the company, and under present conditions could 
date, ib may be advisable to take the requisite steps for clearing this off. The not be considered altogether unsatisfactory. The decrease was 
directors are convineed that the acquisition of the Anchor Works has had spread over э large number of different traffics. Practically all the 
most satisfactory results in many ways on the business of this company, American traffic with Australia, China, Japan and the Philippines 
had been diverted to the Pacific and Government Pacific cables. A 
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been diverted to the Government Pacific line, but the actual loss by 
competition was less than had been anticipated. The reduction of 
West India and Panama Telegraph Co. traffic with Ohina, Japan andithe Puilippines was the necessary out- 
Tun directors’ report for the half-year ended December 31st, 1903, come of the rates coming into operation in July, 1903, bat increased 
gays that the amount, to credit of revenue i« £32,399 13s., against traffic bad lessened the loss. There had been an increased traffic 
£31,062 17s. for the corresponding half-year of 1902. The expenses with the Straits Settlements and Datch Indies, and the company 
have been £25,243, against £20,679, leaving & balance of £7,156, to had also benefited by the rise in silver, and the quarterly revision 
which is added £1,855 interest on investments, and £2,068 brought {2 countries using silver 0% 050 - The working and other expense 
from last account, making а total о? £11,080, with which it is pro- were £142,000, against £121,000 in the corresponding period; an 
posed to deal as follows :— increase of £20,000. About £11,000 of that was due to the increased 
. Payment of 6s. per share on account of arrears of dividend staff at stations, principally in Australia and Chine ; E the formo 
to December 81st, 1903, on the first preference shares .. £10,868 18 case due to the competition of the bouaty-fed British Pacific cable. 
Balance to current halí-year's account s.e se °° 710 15 They had al 30 had a very heavy expenditure in connection with their 

| . : кылыш penditure of maintaining & vessel at Adelaide would be obviated in 

The revenue account has been credited with the eum of £1,486, фе future. The net profit for the уат was £105.854, to which had 
being a balance after the closing of the accounts attendant upon the to be added £71,036 brought forward, leaving £176,890 available for 
loss of the 88. Grappler, and also with £1,500 accumulated after dividend. They recommended a final dividend of 2s. 6d., making: 
adjustment in respect of income-tax, but now no longer required. 5 per cent. for the year, and а bonus of 4s. per share, making а total 
The directors regret to report that, without these transfers, the profite for the distribution for the year of 7 per cent., and carrying forward £41,890, 
half-year would not have enabled them to recommend the payment of 6s. per as against £71,036 in the last half year. ꝓhe capital account had been 


share on account of arrears of dividend on the first preference shares. ‘The . 
expenses of repairing cables during the half-year amounted to £10,251 18. Gd., increased by the issue of £19,462 4 per cent. mortgage debenture 
being £2,576 108. 2d. in exces" of those for the corresponding period, attributable atock, and the reserve fund had been debited with £10,845, the cost 


to в larger quantity of cable having been used in repairs. А further sum of i i i 
£924 0з. 11d. has been charged to reserve for cable used in the partial renewal of ras 5 бааа e red an ч 15 7 5 1992 1 


the Bt. Lucia 80. Vincent section, which, it will be remembered, was inter- 
rupted by alen dach diete o in Mer Toi and, "о pins repaired: was make a tour of inspection of the company's stations abroad and in 
again interrupted оу е same cause in the following береш er. After тшс the Colonies, and accordingly the Hon George Peel and Mr. F. E 
difficulty, the epair of thi ection was suc full ted i b : + V 
last. 5 xi каси successfully completed n керни Hesse had been some months away, and had been brought into con- 
tact with Government and mercantile representatives, and had re- 

= . 2 * * 

— a moved many wrong impressions with regard to the company's position. 


i Hd 1 ce em and Japan and the closing of the 
+ andlines by the ussians had thrown & great strain on the com- 

Auckland Electric Ir amways Co. рапу'в staff in China, but the staff bad worked well, аай now that 
Mz. C. G. TEGETMEIRB presided at this company’s meeting held the Great Northern Telegraph Co. had obtained a connection with the 
at Donington House, W.C., on May Otb. In moving the adop- Russian landlines, the strain would be relieved. No further action 
tion of the report (see  ELECTBIOAL Review, May 6th), he had been taken by the Federal Government with regard to the 
raid that the results shown therein were gratifying, considering company having dealings direct with the telegraphing public in 
the early stage of the company. It was not until October that the Melbourne and Brisbane, and pending & decision the company had 
whole system was in operation. The traffic receipts were £81,772, its office in Melbourne. Proceeding, the chairman dealt with the 
und they had carried 13,535,611 passengers, OF nearly 200 times competition of the Pacific cables, and said that, although the 
the population. Oa capital account they had spent £506,835, and Government said there was no wish to compete with the Extension 
they were now compelled to add to it by the addition of cars and Оо„,уеЬазА matter of fact, they had appointed canvassere, and bad 
extensions to the power plant, but this expenditure would: conduce competed in many ways which he considered unfair. The result 
ing, and to incressed traffic receipte. They wasthatthe cable system in Australasia was scarcely remunerative, 

bad temporarily porrowed from the bankers on their £85,100 of and he did not anticipate much increase in the volume of traffic in 
the near future. The Pacific cable was not really required, and the 


would pay off the overdraft and satisfy other requirements. They result of laying it had been that the shareholdere of their company 


Lad an accident on December 24th last, which caused three desths had been unnecessarily injured and а heavy 

and many injuries, but the subsequent inquiry showed that the on the taxpayers of the mother country and the Colonies interested 

accident was caused by the motorman losing bis head. The in the concern. 

working expenses, wbich included & very liberal expenditure on The Marquis of ''WEBEDDALB aaconded the motion. 

repairs and maintenance, amounted to 58 per cent. of the traffic Replying to a question, the CHAIRMAN said he had nothing to add 
receipts. to what he said two years ago оп the subject of wireless telegrap! y 

The report was ado pted, and the retiring directors and auditors What he said then had proved to be correct. 
Р were re-elected. | The report was adopted. 


— — 
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800 THE ELECTRICAL REVIEW. 


Lymington Electric Light Co. 


Tug annual general meeting was held at the supply station on 


April 29th, Mr. Keppel Poultney presiding. The directors’ report 
stated that the progress made during the year had been satisfactory, 
the total connections having been increased from the equivalent of 
6,124 to 8,211 8.c.P. lamps. The result of the year's trading, 
including & balance of £252 18s. 4d. brought forward, showed & 
profit to the credit of the net revenue account of £987, and, after 
paying interest on debentures and cash loan amounting to £522, 
there was a surplus of £465. A dividend at the rate of 4 per cent. 
for the year was recommended, which absorbed £324, and the 
balance of the Parliamentary expenses account (£55) having aleo 
beén written off, there remained a balance of £86 8s. to be carried 
forward. б 

In moving the adoption of the report and statement of accounts, 
the CHA1IRMAN said the year had been one of steady progress, which 
was attributable to the efficiency and energy of their secretary and 
manager. Their income had considerably increased, while their 
ig roc had appreciably decreased. 

. Манам seconded, observing that Lymington was the 
smallest town in the British Islands with a permanent electric 
supply. [But is that correct; has not the speaker forgotten Ingleton, 
Fladbury, &c. ?—Eps. E. R.] 


Official Announcements re Companies. 


Tun following companies will be struck off the register within 
three months unless cause is shown to the contrary :— 
American Roller Bearing Co., Ltd. 
Colwyn Bay Electric Light and Power Co., Ltd. 
Eleetrical Maintenance and Accessories Syndicate, Ltd. 
Electrical Navigation Protection Co., Ltd. 
Fermoy and District Electricity Co., Ltd. | 
Fleet and District кечо „ша. ы 
Italian Electrical Light and Power Co., Ltd. | 
Leeds, Wakefield, Dewsbury and el Electric Tramways, Ltd. 
оррепваао E Patents 2 Ltd. 
Pollard Electrical Engineering Co., Ltd. 
Tramway Trolley Co., Ltd. 


County of London Electrie Supply Co.— The amount 
of electricity sold in the London districts during the quarter ended 
March 31st last, is estimated to realise about £37,925, which compares 
with £32,077 for the corresponding period of last year. 


Castner-Kellner Alkali Co.—The report for the year 
ended March 31st last, states that the net profit for the year, after 
deducting the usual expenditure for maintenance of works, plant 
and machinery, is £42,021. To this bas to be added the amount 
brought forward from last account, £13,152, together £55,173. De- 
ducting debenture interest £10,376, there remains an available 
balance of £44,797. The directors recommend that £15,000 be 
appropriated to depreciation reserve, increasing that account to 
£70,000; that a dividend of 4 per cent. be paid for the year, leaving 
£11,797 to be carried forward. 


Marconi's Wireless Telegraph Co.—A financial daily 
says that the directors announce that in accordance with a circular 
sent to shareholders, they have conditionally allotted to the share- 
holders in proportion to their holdings 25,000 shares of £1 each, at 
the rate of one new share for every eight shares held on 3rd inst., 
at the price of £1 5з. per sbare. No fractions of shares will ke 
issued, and consequently holders of less than eight shares will not 
be entitled to participate in the pro rata allotment, and shareholders 
holding upwards of eight sbares will only be entitled to one new 
share for each complete eight shares held. Г | 


Stock Exchange Notices,—The Committee bas ap 
pointed special settling days as under:— Wednesday, May 18th: 
Charing Gross and Strand Electricity Supply Corporation, Ltd.— 
Further issue of 10,000 ordinary shares of £5 each, fully paid, 
Мов. 70,001 to 80,000. Thursday, May 26th: Charing Cross and 
Strand Electricity Supply Corporation, Ltd.—Further issue of 
10,0(0 43 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 70,001 to 80,000; and has ordered ваше to be qutcd in 
the Official List. | 


Blackheath land Greenwich District Electric Light 
Co.—The adjourned meeting of the debenture stock-holders was 
held at Winchester House last Friday, when the modifications of 
their rights under the trust deed were duly approved. 


Market Drayton Electric Light and Power Co.— 
The annual meeting was held on Saturday, Mr. R. C. Donaldson- 
Hudson presiding. The report, which was adopted, showed that 
the company, although only formed during 18 months ago, had 
made very satisfactory progress. The year's workings to December 
31st, 1903, produced a net profit of £396, which, with the previous 
balance of £82, gave a total of £478. Out of this it was decided to 
write off £40 from the preliminary expenses, to carry £360 to а 
reserve for renewal fund account, and the balance of £78 to take to 
the next account. During the year the number of connections had 
been increased from an equivalent of 1,981 to 4,759 8-c.P. lamps. 


Urban Electric Supply Co.— Letters of allotment for 
the issue of £200,000 43 per cent. first mortgage debenture stock 
were posted last week. 


Willans & Robinson, Ltd.—The poll regarding the 
proposal to elect Mr. J. C. Peache on to the board at £2,000 per 
annum and а share of the profits, took place on Wednesday, and 
the proposition was carried by an overwhelming majority, there 


deg only about 100 votes against it, and something like 70,000 in 
your, 


* 
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STOCKS AND SHARES. 


Wednesday Evening. 


To some extent Stock Exchange business has fallen off in most of 
the markets. While there are few signs of relapse in prices, the 
amount of trade is less, both as regards investment and speculation 
The possible attitude of Paris in the event of the Russian losses 
becoming yet more serious, puts а damper upon gambling in Kaffir 
shares, while the rise in the best class of stocks has already been 
gharp enough to make the calling of a halt quite natural, especially 
a8 there are plenty of new issues in the air, which may take a fair 
proportion of the money available for investment. Our price liets 
this week continue to show an improvement in Telegraphs, a few 
gmall rises in Electricity Supply stocks, and & better tone amongst 
Traction varieties. | 

Partly on the coming electrification of the line, and partly upon 
shop support, Districts have shot up some 6 points this week, 
and the 4 per cent. Debenture stock, of which we wrote last time, is 
lup at 104 middle. Metropolitan is also about 4 better at 97, and 
the loud complaints that are being raised as to the undercrowding 
on the Undergrounds certainly answer a useful purpose to stock - 


holders in directing attention to the popularity of the lines, even 


under the existing conditions of diecomfort. City and Bouth 
London Ordinary has rigen to 51, althougb, as а matter о? fact, the 
market has been a buyer at 50 for weeks past. Central Londons 
are steady, while Waterloo and City maintains ita elight advance. 
The steam stocks are remarkably good, in sympathy with tke 
advance in Consols, 


Rises of } each have taken British Electric Traction Ordinary 
to 9}, and the Preference to 10}, the Debenture stock being better, 
too, at 116]. London United Tramways Preference are 111, and the 
Debenture stock 102, business having been done at both those 
prices during the last day or two. Anglo-Argentine Preference 
are 5, and City of Buenos Ayres 94. Buenos Ayres and Belgrano 
“A” Preference at 54 and ће “ B" Preference at 5 are inclined to 
be а little harder. Auckland Electric Trams 5 per cent. Debenture 
changed hands at 993, the report, which we have already sum- 
marised, being considered a very good one. British Columbia 
Electric Railway stocks bave barely changed. 

Seven rises go against two declines in the Electricity Supply 
section, and of the former fcur are amongst the Debenture stocks. 
Central Electric 4 per cent. Debenture and Ohelsea Debenture are 
both a point up at 1084. Metropolitan 34 per cent. Debenture has 
risen 2 to 98}, and the company’s Preference shares are $ higher at 
5: — ће same shares for which it was difficult to find buyers at 18. 
premium when they were issued at £5 not long ago. The Ordinary 
shares remain steady at 193, unchanged at the new order of things 
that is to arise in Marylebone. Edmundson's Preference fell а 
fraction to 58, and Urban Preference at 42 ате j easier. The new 
Urban Debenture stock can be bought at par. South Londons 
improved another 5s. to 4 upon continuance of last week's buying 
on the quarterly statement. City of London Ordinary at 103 are 
harder; Charing Cross shares have not moved, although ocular 
demonstration of the company's vitality has been inconveniently 
palpable in the torn-up road outeide the Stock Exchange in Throg- 
morton Street. 

Commercial Cable certificates, in fal ing 5, have got back to 180, 
but Anglo-American Preferred is being picked up ава speculative 
investment, and at 95 is a point better. The Eastern group forges 
steadily ahead, Eastern Ordinary stands 2 higher at 1273, with tbe 
Preference and Debenture stocks both harder. Eastern Ext: usion 
Debenture has stiffened to 1053, but Globe Ordinary are 3 Сото «t 
94, and the Preference а similar sum to 123. Western Ti. lc graph 
shares have put on 58. at 122, and the Debenture stock a point at 
1014. This department is receiving increased consideraticn from 
those who are willing to accept some slight risk in exchange for a 
good rate of interest on their money. Great Northern are 10s, 
duller at 253. 

In the National Telephone list the first and second Preferencc tLares 
have improved to 11, а rise of £1. The new debenture stock isc f cially 
quoted now, and is called 29 to 30, this being for the scrip with 70 
per cent. to be paid. On the fully-paid stock the premium is 
43 per cent. United River Plate Telephones and Orientals have not 
altered. 

No change occurred in any of the Brush Electrical issues after 
Tuesday's optimistic meeting, but Electric Construct ion Ordinary 
have moved down 1 to 1}. British Insulated and Helsby Cables 
Debenture has riten 1; beyond there, the fluctuations in Mis- 
cellaneous shares are very few. Westinghouee Debenture is 913, 
and the Preference shares 4. British Thomson-Houston 4j per 
cent. Debenture continues at 102. Babcock Ordinary are still 2j, 
and the Preference 1j, while the Willans & Robinsons are 2j, and 
93 tor the like shares respectively. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : Business done 
Present NAME or tor the last E 9 week en 
— ' Share. years, ey 4th, | May i. | Mpo 
1901, | 1909. 1908. — элй Hon Lowest 
67,100 African Direct "Tel ‚4 Debs. ee ee ee op ee 100 ee ee — T 
000 Amazon Telegraph бола thares, NOS. 1 о 5000 "m 10 eo oe 93j— 5 94— Bj .. . 
119, 700 Do. do. 5 % Done., 0s. 1 to 1,960 Red, ee e» эө 100 . ee — 2 70 — 80 ә е0 
Anglo-American Tel ph .. 8 - > ee ve .. | Stock | 618 60/6 618 49 — 82 49 — 53 ха 
8,106,580 Do. do. do. 6 Pref. ee өө ee ee ec Btock 6 % WY 6 98 — 95 94 ==. 96 E. 94 
8,105,580 Do. do. do. De өө ee m ee ee Stock ” 18 d d- 7 1 ee 
44,000 Chili Telephone, Noe: 1340:4400 ее ee ее ee ee te 6 5 8 4 as se 
18,888,800$ | Commercial] Cable co ..]|9100 8 8 1Р0 —190 178 —185 ss э 
P Due NN 10% Pret. oe ee ee ee 99 ee ee 10 ee эе se є 19 — 16 11 э” 
6,000 Do. do. 10 Cum. Pret. eo МО ee ' ee 5 oe ee ee 7 — 8 7 — 8 ee ee 
80,000 Do do. 43 Debs. ee ее ee mae ee 60 ee | oe ee 99 — 102 9 —102 oe ee 
60,7103 | Direct United States ‘Cable у 0 | s% | s% | :: 10 — 104 10 — 104 : 
85,800 | Direct Wost India Ona Reg. Der: within Nos. 1 bo 1,200, Red. 100 E 92 2d 98 —101 98 —101 zx T 
4,000,000 | Haste:n Telegraph, Ord os ee T oe .. Btock | 7% 1% sa E —198 125 —180 129 126 
1,965,666 Do. I e e. ое ee es 100 ee ee ee — 88 86 — 89 98 
1,584,645 Do. 4 Mort. Deb. Stock Red. е e. ee ев Stook ee ee ee 108 —106 xd 104 —107 105 105 
800,000 | Eastern Extension, Australasia, and China se — de 10 7% | 796 | 7" 12 — 124 19 — 123 QN 125, 
890,000 Do. 4 b. eo ee Btook ^ өө ee ee 108 — 106 104 —107 T ee ee 
800,000 | Eastern & South Асап Tele., 496 Mt. Db., Nos. lto to 8,000, red. 1909 | 100 г - T 99 —103 99 —102 100; 
180897 | Globe "Telegraph and ‚Мов, nn 10 | Sp |єзїбт| six a a | 9— 9 9à | 9 
an ee ee ee ET eo ве oe ‘ 7 Tr 
180,049 Do. do. 6 Pref. es oe eo ee ee 10 .% ve e за 18 123— 1 1B} 128 
150,000 | Great Northern Telegraph, o TIE e 10 16 % |213% 15 % 26 — 97 25 — 96 - 2 
% |{ Банах and Bermudas Cable, 4j % 1st Mort. Bebe, within Nos.) | ae | | = |.. | se 98 101 M И 
t ә ` 
11,000 Indo-European Telegraph ee ee ee ee | ee ee ee 96 10 1 10% 40 — 48 40 — 18 . 
100,000: | London Platino-Brasilian Telegraph, 6 % Debs. eo 757 100 > oe 100 —108 100 —108 
1,968,888 National Tel ne, Pref. ee ee eos ee ee ee 100 b 96 6 6 108 —]105 108 —106 104} 1099 
1,066,667 Do. o. Def. Stock .. e. os e Е ee 5 88 — 91 88 — 91 
15,000 Do. do. 69% Cum. lst Prein. co | 10 6 6 6 10 — 12 11 — 18 112 
16,000 do. 6 Cum. nd Pr. 10 6 6 6 10 — 13 11 — 18 oe T 
2,250,000 | Ро. do, 5% Non-oum. 8rd. Pref., 1 to 950,000 .. .. 5 | 6 5 5 5 — 6 5 — bi 
000.000: Do. do. 84 96 Deb. Stock Red. - ee oe ee | Stock 97 — 99 өт — 99 
689,598 Do. do, Tu бара сМ Stock Red. ee ee ee | 100 6 4 4 102 —104 109 —104 1 1081 
479.19 опе Te obe nd Rico, N Mos 1 W 18 S y paia o j 3 [69% | 6% | 6x ere | = } P 
en one an os. to [] ee ee — x . 
60,000 p^ 6 % Cum. Pre : О ck : m 4— is 2d E lj 5 L 
100,000; Neat one European del, 4% uar, Debs., 1 to 1,00 ee oe 100 Д oe ee —100 —100 ee 
11,809 Reute ee ee ee ee ee ee ee ee 8 5 96 ee ee 6)— т 6— 7% 21 ы 
/ alls SISSE LIE 
тег e ее ee ’ oe 
000 Do. do. Cum. Pref, Nos, 1 ‘to 000 ee 6 ee ee e К 5 ee 
ит Do. do. oe ; еә 2 ee Stock ee ee se 108 106 108 ш. ee ee 
15,609 West Atrican Telegraph, lares 10 ee 2% ee 5 — 6 Y 5 — 6 ee 
West Coast of America, 4% Debe, 140,060 guar. by Bras, ub, Tel. 100 s SM 97 —100 97 — 100 E 
361,90 | Western Telegraph, ТАй„ Nos. 1 to 907,680 " „ 1 | 79 | 795, | 79 | 121- 123 194— 18 18 iè 
76,000: 0. — Фа ino potat; 1908 ee ee ee 100 ee е ee 101 —104 101 —104 
000 Do. do. 4 e оо 055 00 os as is 99 —102 100 —108 102 1014 
88,8831 | West India and Panama "een. se еа 10 oe ee ie — 
84,568 ро. до, ёо 0. 6 gam. lst Pret, ee ee 10 ee eoe эе b — ei 6 
4,069 Do, do, do, 6 and Pref. T ee 10 oe ee А 4 T 
89,000! Do, do, йо, 6 Dabs, No Nos. 1 to 1,800 oe | 100 T ee “Р 100 —108 100 —108 А ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


20,000 | British Aluminium 7 % Cum. Pret. se өө — 4$— 5% 44— 5 m 
800,000: ро. do. B 1st Mort, Deb, Stock Red. ee ee ee 87 — 98 xd 87 — 08 as 
100,000 * "T 9 9 — oR 
100,000 63 Qum. жол өз 10} 10 — 1 10/7, $ 
100,000 вч Insulated and неш өө ee 54— — eo Ы 
100, do. ‚ Pret, ve ee eo 6r— ee 
60,000 a do. us isb Mort, Deb. Red... ee ee ео 101 —106 102 —106 е ee 
60,000 *Broweitt, Lindley & Co., . ee ee ee ee hn ee 0 0 
q Do. do. Cum. Pref. ee ee ee es 1 to 1 1 to 1 - oe 
106, Tal Brash Electrical soring, a нне] ета е ее өө ee + 1 $— 
150,000 Do. 48. сере . ee 1— 11 1 == 1 1} 
125,0003 Do. ҮС b. Stock oe ее 96 — 99 96 — 99 ee 
195,000: Do. Perp. and Deb. Stock ee ee 78 = 78 18 — е 
85,000 One a беше Е ee ee ee ee il 1 = 11 e eo 
40,000 Do. do. 5 % Cum. Pret. es ax us ee pa as 
90,0002 Do. do. do. 1st vis Deb, Stock Red.  .. 104 —108 104 —108 m 
1,860,014 Central London Railway, Ord. 8 oe ee oe ee 92 — 95 92 — 95 924 
494,008 Do. da: 4 A Pref, Stock ee ee eo ee 98 —101 98 —101 se 
494,998 Do. е өө эө еә ee ee 85 — 88 85 — 88 oe 
1,880,000 City and Socii Dondon Railway ee ee ee ee ee ee 49 — 63 50 — 52 504 
pon bum à oman — сены — 3 Nr й M 
$, ' 1 to 0 — 0 — ee 0 0 
17,189 Do. do 2 4" shares, Ol sumi. е ate E i- | i is 
2*3, о. M 72 = ee ee 
114.100 ескі Construction, 1 to 11, fü. $ Bobs ioak F ап pd. а" " — 1 та 
ee ee ee 1 1 1 1 ee 
81,890 Do. do. 7 Ош, Pref, 1 to 81,890 Ба s af a $ H T 
825000 | Do. do. 4 & Pe ort, UNS ok Stok no .. 97 —100 97—10 ~ i: 
95,000 General Electric Co, ), 5 шо: Pref. ee ee oo ee 91— 91 91— 93 ee ee 
900.000 do. 4 Mort. Deb. ee ee ee ee 98 — 98 98 — 98 ee ee 
20000 Henley's 4 (W. T.) Telegraph | orks, Ord. ve f ee ee ee ee us — E 3 12 ee ° 
45,900 Bo. 4 fion. Deb. Stock ee 107 —111. 107 —111 2 2 
50,000 India- Rubber, Guns Peroha | & Telegraph Works T "P" 184— 194 184— 1 195 18% 
800, 0003 Do. do. do. 4 96 1st Mort. Deb. 99 —102. 99 —102 - i 
87,500 Liverpool Overhead Railway, Ord T ee oe is 4i— 4 41— 4 $5 
10,000 + Do. do О, Pret. 410 paid eo ee ee es 10 — 1 10 xm 1 oe 
87,860 | Telegraph Construction and Maintenance — 87 84 — 87 853 
150,000 | do, 4% Deb, Bas., Nos. 1:00;1,500 Red.e1900 101 —104 101 —104 Ж 
640,0001 | Waterloo & City Railway, Ord. Stock ee ов ов o а — 93 90 — 98 $ oe 


A period of nine months. Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully рма 4 From Manchester Share List. 
Bank rate of discount 8 per cent. (April Slat, 1904). Е 
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SHARE LIST OF ELEOTRICAL COMPANIES (continucd).—ELECTRICITY SUPPLY COMPANIES. 


Present Stock | Dividends for the a rear T 
NAME, or otations tations week ended 
issue, Share, | 1851 three years Brie 4th. ay lith. | May llth, 1904. 
t 1901. | 1902. 1908. ; Highest. Lowest 
100,000 VVV we: S 1 M E e 1— t "4 .. 
50,000 Do Pref. és 1 ИЯ T vi 1— 1 1— 1 1% 
139030 Brompton Keasiagton 2. di Ligh Deb. Stock, Prov. Corte, 3 8˙ | 8% 10 0% 110 — 11 MOR 11 Ec d ue 
up.; е) ee diis к 
90,000 Do. 1 Cum, Pret, oe 6 ee СЕЈ ее | 10{— 1 104— 1 oe oe 
350 000 Central кон Ру y а Quar. Deb. ске. čo ee еа m i 3 85 и о 101 Hm E^ 77 
pane and Stran upply . se 9 = 
40,000 Do. do, " Ol U KON ing " = Prat m » Bi . 4 ы 4 s ue ы 
Ф do. n ‚ m. 0 ee ee ee ee ж е 
40,000 t Do. ão. i908 ee ee ee ee ee ee 6 oe ee ee 4 5 4 5 ° 45 
960,000 Do. do. 4 Deb. Btock Red. oe ee ee ee 100 ee ee oe 102 —104 102 —101 е9 ыы 
44,488 |*Chelses Electricity Supply, Ord.  .. we. жї сай ЖУ 5 4% | 4% | 9% 6j— 6i 61— 62 63 e 
700560 | City of London Elects! X Deb. Боск Red, | jigs’ lo l| $9 | wy | 63, | ва | 101— 102 gw 10 103 
0 on 0 . . — ee oe — ? 
40,000 Do. 6 dadas eia о: 000 ee ee ee oe 10 ee ve oe 18 — 14 18 — 14 13 ix 
Do. 6 Deb. Stock, Sori ° (iss. at 115) all paid oe ee oe ee ee ee 121 —196 121 —196 ee „= 
800,000 Do. 44 and Deb. Stock, v. Certe., all paid ee ee 100 ee ee oe 101 -—104 101 —104 f ee ee 
40,000 | County of London & Brush Prov. Electric Prof, Ord. 1—40,000. . 10 4 9$ 4 96 4% 1— 8 7— 8 .. m 
90,000 Do. do. do. 6 , — 560,000. . 10 ee oe ee 11 р 12 11 — 18 ы 
00, 000 Do. do. Deb. Stock oe ae oe ee ee ee oe ee eo 106 —109 106 —109 
950,000 . do. 2nd Deb. Stock .. .. «2 Stock as 99 —102 xd| 99 —102 1003 1651 
60,000 | Rdmundson's Electric Co ; Ord, Shares ы | ae 1% | 1% 61 
80,000 Do. 45. 6 Com. Pref. .. oe " ee ee ee . ER— 54 514 >e 
n е ө oe oe ee — oe 
80,000 do. 4 Of Debenture Stock ee Stock ec ee eo 102 —106 м 13 row 
110,000 London Electric 8u oy Corporation, Limited, Ord. ee oe ee 8 . of oe ee } = 13 14— 1} oe e 
49,040 Do do. 6 96 Pref. 5 vx "m a 4 b 44— 5 °° 
100.60  Meuopollian Eleotris Supply, 1 ooa incid Deb. Stock Red | в 10 | 6% | 78% | 83% 10 — 20 19 — 30 ivy | 199 
8 $ ee == x 
- 71,106 до, Cum. Pref, m, 106, £8 paid s 5 ВХ Ü P 53— 58 bi— 53 54 бүк 
Do do. 1st Mort. Deb. Stock ов ee ee eo ee СЕ) 109 —118 109 —118 ee ee 
950,000; Do. do. Mort. Debs Stock Red ee ee Stock ee ee oe 06 — 08 97 —100 Ss оа 
40,000 | 8. James and Pall Mall Electrio Light, Ord "s s $5 és 6 144 144 144% 14 — 16 14 — 16 141 oe 
20,000 Do. do. do. 1 9% Pref. 20,061 10 40,080 б d. i. vi а — 9 8— 9 Sia ei 
150,0001 Do. do. do. Deb. Btock Red КҮ 100 ee oe ee 97 —100 97 —100 97 ee 
13,000 Smithfield Markets iad Bupply, Ord ee ee ee 5 ee 9496 4 96 8 — 94 8 — 84 ee өө 
50,000 Do. 4 Deb. Btock [S ee Stock eo ee es 85 — 90 85 — 90 "m ес < 
65,000 | Sonth London Electricity Sapply, бна Be M Жа суй. vs 5 Ыз 189% | 8% 4 41 8: 8t; 
80,000 Urban Electric Supply. ee eo eo oe ee 6 ee ee . +0 4 44 4 ве ыы 
80,000 Do. do. 5 Cum. Pret, oe oe ee oe ee 6 | oe (ee oe | 4 6 43 — 4 2 ым 
110,000 | Westminster Electric Supply, Ord. oa ee We. Ls 5 10% | 12% | 183% | 124-1 = 1234 | R$ 
98,141 Do. do. "6% Cum. Pre... 5 | i ; "y — 6i— d . 
* Bubject to Founders Shares. t Unless otherwise stated all shares are fally paid. 
MARKET QUOTATIONS. Wednesday. May lith. 
CHEMICALS, &o. F METALS, & o. (continued), „ fao. dt De 
4 Acid, Hydrochlorie IT es рет owt. 6/- T g Copper Sheet es - .. per ton £74 oe 
a " Nitrio .. ee eo ee per owt, 99. ee g 77 Rod. "P per ton £74 ee 
«а „ Oxalio.. .. ee ee рег owt, B3J- - ч 6 " (Electrolytio) Bars .. per ton £64 oe 
a » Sulphurio oe ee ec per owt, 3 5/6 ee e 97 [T] Sheets ee per ton £80 ] А ee 
a Amm Bal ee ee ee per owt, 49/- ГЕЗ e 97 oe Rod ee per ton 274 ee 
а Ammonia, Muriate (crystal) .. per ton £88 10 s 6 $i EN H.C. Wire per lb. 8d. ee 
в 99 9*9 ee [EJ eo per ton £80 ee f Ebonite Rod eo ee ee per lb. 8/8 ee 
2 f uf Gerte 96 . per юп 84 10 s f » Sheet ae .. per lb. 8/- m 
a eof Carbon ee per ton £15 v tw п German Silver Wire . per lb. 16 ee 
a Borax.. .. .. of per ton £18 * А Gutta-percha ffne ..  .. per lb. 8/- ee 
& Bensole (90 ) oe eo oe per gal. j- ee h India-rubber, Para fine oe ee per lb. 4/8 to 4/9 ее 
& „ ( ) .. oo per gal, 5/6 ©» 4 Iron, Charcoal Sheets .. per ton £18 — 
а Соррег Sulphate .. 9 2 .. рег ton £21 10 è i , Pig (Cleveland warrants) per ton 44/6 А s 
a » Nitrate Se - .. рет ton £94 i ( 4, . per ton From £11 #8 
а „ White Sugar ce ‚. рег ton £81 s 4 , Scrap, hea . per ton 47/6 to 5% ee 
2 Mthyiated Bpirit s А ө он а ging oe $ , Wire galvanised No. 8 .. per ton Her - 
а ө» рег е ee '- 
а Napbibe, Solvent бб a 160°C). per gal. 5/6 и g Lead, English Ingo$ ..  .. per ton 110 £19 5 } 2/6 to 5/- дес. 
a P ee en in oasks eo per Ib. Bd. ee g Sheet ве СЕЈ рег ton £18 oe 
& „ (76/80%).. .. рег ton £24 vs m Manganin Wire No. 98 .. . per lb. 8/- m 
2 „ Pisulphare oe per ton 485 e д Mercury .. per bot, £8 26 .. 
aBhelao — .. . . per OWE, 225. B 4 Mica (in original cases) small `; рег. 6d. to / 
а Bulphate of Magnesia ..  .. рег ton £4 10 oe d „ " „ medium per lb. 3/6 to 4 / 
a Bulphur, Sublimed Flowers .. per ton £0 10 ea d large .. per lb. 4/6 to ЗМ - 
4 го oe per ton £5 10 oe p Phosphor Bronze, plain castings per Ib. 1/- to 1/94 ee 
а eo ton ` oe p oe rolled bare & rods per lb. 1/- to 1/8 oe 
a Boda. 8 (white 70%) per ton 810 15 s Ё „ pn sStrip&sheet per lb. From 1/1 #8 
а Crystals Vs os ee per ton .. o Platinum EM .. рег ox. 44 m 
a Bichromate, casks.. .. per lb. Sid. T p 8 Bronze е Wire a per ш 94. p. 11d. oe 
Steel, Magnet, acc'd'g ec'pn per ee 
METALS, 0. [| (X) 99 in bart [E - oe ет ry е 
b Aluminium in ton lots .. per ton 8180 we g Tin, Block .. ne x per ton 1 4198 | 30, - dec. 
y W ton ee per ton £168 ec 4 [T] Foil ee ae per lb, 1/6 * 
; Sheet, in ton lota .. per ton 8166 as Wire, Nos. 1 to 16 . et .. per lb, Vi .. 
Р Babbitt’s metal ingots .. per ton 445 to £180 x p White Anti-friction Metals— 
e Brass (rolled r basis per Ib. А v “White Ant brand per ton 419 to £03 ге 
€ „ (brased 5 .. per lb. А io j Yarns, 2/10s Grey Coston, onsp'ls per lb. 8d. se 
€ n „ leolid drawn). per lb. 7. Kx f} » 6 lea. Flax .. per lb. . T 
с „ Wire, basis.. ..  .. der lb. А ай Í n»n Bp 10 Ibs. Russian .. per lb, . T 
е Oopper Tubes (brased) ..  .. per lb. . djs f » 10 lbs. Russian, single .. per lb. . m 
» (solid drawn) . per lh. , bs j 180 Iba. Jute rove per ton 1 ee 
7 copper Bars (best selected . рег ton 4 y k Zino, Bb't (Vieille Montagne bnd.) per ton £25 5 "is 
Pip A nd by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos, Bolton & Sons., Ltd.; d F. Wiggins & Bons.: е Frederick 


dia-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakespeare; А. Edward 1 ill & Co.: ( Bolling & Lowe; j Walter H. Hindley and 
Gon Tal.; k моі Ashby, Ltd.; m W. T. Glover & Oo., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse ö 


— — — —-— — — — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RETURNS. 


, Week | Receipts for | No. Miles : Week | Receipts (ог | No. Miles 
Locality. ending the week. |wks.| Total to date. open. Locality. ending the week. ; wks. Tota: to date: open. 
£ £* Шү: £* | * |. Aem rJ £* £ | 2 as 
Aberdeen ..  ..|May 7| 1,219 | +239 | 49 | 58,923 712.081 10 | — g Dover S. May 7 188 | — 19 | 18 8,967! — 188 8 — 
Birmingham | » 75.370 | +403 | 19 | 98,665 | + 5,864 — |&| Dublin „ 8| 4986 | +296 19 80,877 + 1,689 | 47 1+ à 
Bournemouth » 4 978 | + 48 | 98 80,770 — 1 — East Ham . d +172 | — 4.034 62 5 + 
Blackburn .. ‚| gp 6 866 | +144| 6 6,581 + 318 18$ | — | О | Glasgow „„ 7 14,218 | +956 | 49 667,785 160931; 0 + 
Blackpool .. » 5 551 7185 5 3,594 | + 802 — |8 Halifax (2 weeks). » 4| 2,749 | 4479 | 5 6,874 | + 439 38 |+ 
s» —Fleetw'd , "7| 320 | + 68 19 4.625 — 254 7 — |= | Huddersfield | » 7| 1,188 | + 69] 6 6 806 505 28 — 
„  X-—Lytbam Apr. 28 248 — |% 4672| + 4098| 7%|— 8 full { EE E 7827 5 11.101 + 1,060: 13 | 24 
Bolton r ay 81.698 | + 87 6 10,076 | — 40 25 | — || Ilkeston |^ us d 141 — — 7 9:3 — 4 | — 
Bradford Apr. 30 | 4,000 | +666 | 6 17.802 + 1,888 46 | — S Ipswich „ 7| 40 = | 5 2.3.9 — 9 — 
Brighton ay 8 — 81 | — 4,739 — 74 — 2 | Isle of Thanet "EE — 1|18 5,434 — 3% 10 eps 
Bristol Фе oe 99 6 4,942 +425 = era koz 28 — & Leeds. ee [T] 7 5,484 + 817 dE 84,144 + 2,607 8 i +2 
( Devonport Apr.29 | 4-1 | + 60/17 | T7998 + 1,116] 5 |— |= | Liverpool Apr. 80 | 10,072 | +202 | 18 178.810 + 8,053 108 | — 
;Dudley—BSto'rb'ge | „ 29) 825 | +100 | 17 | 19,071 + ‘589 — || London C. C. |, 28 10.922 [+2493 | 8 | 86,751) + 7.080) 891 | —1 
З Gateshead „ 20 653 | + 87 17 14,758 + 762| 101 |+ 3 | 9 | Manchester.. May 7 | 11,605 | 4699 | 5 | 68,714; + 711 18'7 | — 
; Gr'n'k—Pt. Glsgw » 29 534 | — 20 | 17 8,147| + 617| 74 | — | © | Newcastle | „ 7, 8642 | +6287) — — = 17 — 
Hartlepool „ 29| 266 | + 86 17 4,287 | + 426 +2 |A | Portsmouth.. ... „ 7 1,703 | 210 — | 9,980} + 1,030) 14! — 
Oldham—Ashton „ 20 657 — 117 8.677 — 501 8 — [ | Salford » | „ 51 8967 | +851 | — | 18330| + 2,990 80 | — 
;Potteries .. . » 99 | 1,854 | +822 | 17 | 98,814 | + 2,888 — |2 | Вһећеіа  .. „ 81. 1410 6 28,870 + 50 324 1-44 
$ Southport.. „„ 29 +226 | 17 4,435| + 253| 5 | — | ЕЁ | Southampton „ 5 aig |—15| — M NES 9 — 
E South Staffs. ..| „, 29 788 | + 60 17 12.922 4 187 21 —2 2 | Southend-on-Sea ..| „ 4 278 | + 24) 5 1.411 ＋ 145! ó Pw 
«Swansea .. „ 20 480 | + W 17 | 8,036| 289 = Sunderland .. „ 9$, HL | +93] 5 6.816 + 108/90 48 
$ Wolverhampton..| ,, 29| 859 |— 7/17 5.899 — 271 | 109 8 4 Tyneside de cue | 938 | + 90 | 18 5,318; + 7% 89 4c 
M Yorks. Woo! Dist. | „, 29 600 | +242 | 17 9.190 + 3,073 6 | — [8 | West Ham „ 5, 174 — | 10 5,017 — nee — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


POWER BTATION DESIGN. 
Ву C. H. Merz, Member, and Ww. MeLRLLARN, Associate Member. 
(Paper read in London, April 28th, 1904.) 


INTRODUCTION. 


It is proposed in this paper to discuss some of the salient features 
of a station for power supply, in the design of which station all other 
considerations are made subservient to the commercial success of the 
undertaking asa whole. We do not suggest that the power station, 
as distinct from the outside system, is the more important section— 
on the contrary, it should not represent more than 50 per cent. of the 
totalexpenditure. It is, however, а simpler matter to compare the 
details of design and cost of tbis part of an undertaking with the 
corresponding part of another than is the case with the outside or 
distribution system. We shall omit particular reference to the 
generation of electrical energy either from waste products or by 
water power—the latter is not of great importance in this country, 
while the former is in itself of sufficient interest to demand a whole 
paper for its adequate treatment. 

The principles of power station design referred to hereafter are 
applicable to all electricity worke, large or small, whether they be 
designed for power supply, traction, or lighting, though in small 
stations some of the considerations may naturally lose force for 
commercial or other reasone. Power stations are designed for 
numerous purposes, from the small station for a town lighting or 
traction system to the large station for dealing with all the re- 
quirements of an industrial neighbourhood; it may therefore be 
advisable, although the general principles of design are identical, to 
say at the outset that many of the remarks as to detail which we 
shall make apoly more particularly to the power station (5,000 Kw. 
or over) of a pcwer supply undertaking—that is to say, of an under- 
taking whose object is to supply all the requirements (power, 
traction and lighting) of a district extending over a considerable 
area. 

The commercial success of such an undertaking is absolutely 
dependent upon the cheapness and reliability of the supply. It 
may be urged that this is no new phase of the supply problem; but 
the argument, though possibly correct in principle, is so wide of the 
mark in degree that if a station for power supply were designed on 
similar lines to many existing power stations for traction and 
lighting purposes commercial failure would almost certainly result. 
In the case of а tramway system the capital expenditure on the 
electrical equipment is not a very large proportion of the cost of 
the whole system; large sums, therefore, can be, and frequently are, 
expended on elaborate and ornamental buildings, on highly 
finished equipment, on the provision of an excessive amount of 
spare plant, and on unnecessary duplication of auxiliary machinery, 

without appreciably affecting the commercial success of ths system. 
*In the case of power supply, however, there is а limit in price 
below which a supply company must keep if it is to get consumers 
at all. This limit is low because many large individual consumers 
are very favourably situated from a power generating point of view, 
and а power company can therefore only attain success by giving 
due consideration to the factors governing economical production. 
Reliability of supply must, however, take precedence over every- 
thing else, even over economy of production. 
contemplate interruption of supply to a manufacturer, for it this 
happens a power company has failed in its purpose. To meet this 
condition involves careful and suDstantial engineering design and 
the use of only the best and most reliable apparatus obtainable. It 
further involves & reasonable allowance of spare plant and renders 
essential simplicity of design- and standardisation of details. 

Before entering on the main object of this paper, it may be useful 
to analyse more closely the relative importance of the power station 
and the distribution system. Since the early days of the distri- 
bution of electrical energy an amount of attention has been directed 
toithe power station, as compared with the distribution system, which 
is hardly warranted by its importance from either an engineering or 
a commercial standpoint. This is no doubt partly due to the fact 
that it is, so to speak, the mainspring of the whole system, and 
partly because the merits or demerits of its design are ever open to 
observation. The importance attached to the power station probably 
accounts for the lavish and unnecessary expenditure which has in 
many ca8es been bestowed upon it.* It may be worth while to carry 
the suggested comparison into detail, if only because the conclusions 
to be drawn materially affect the expenditure on the power station 
itself. 

1. The distribution system of a power scheme will usually consist 
of a three-phase supply at 40 or 50 cycles per second. We do not 
refer to the voltage, as this depends, toa great extent, upon the area 
covered, and, iu any case, it can easily be transformed. The system 
of supply having once been decided upon, and the cables laid, it is 
more or less permanently settled for better or worse, and cannot be 
changed without great expense. 

2. The expenditure upon the distribution system will probably, in 
the majority of cases, amount to more than 50 per cent. of that on 
the whole scheme, especially if the consumer's installation be taken 


* When we consider that a boiler only costs £2 or £3 a kilowatt, 
and a turbine or high-speed reciprocating set £10 at the outside, it 
is surprising to find power stations running out (as they still do in 
many cases) to a total cost of £40 or even more per kilowatt. In 
other words, the mere collecting and joining together of the prin- 
cipal apparatus may cost three or four times as much as the apparatus 
itself. | 
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into account. This, whether supplied by the power company or 


. not, is really part of the system, in that the company must bear the 


expense of any alteration necessary on acoount of change of system: 

3. The manufacture of cables is well unders:ood, and if they be 
properly designed and Jaid, they are subject to a very small repair 
account. A smaller depreciation account is, therefore, justifiable than 
in the case of the power station. | 

4. Large power schemes will probably eventually consist of a 
network of transmission cables, sub-stations, and distributing cables, 
supplying all the power requiremente of a neighbourhood, and 
drawing a supply from more than one power station, the latter being 
located where electricity is to be obtained most cheaply from either 
coal or waste products. 

5. The distribution system bas a comparatively high efficiency, 
probably nof less than 75 per cent. | 

6. On account of the high initial cost of installing the distribution 
system, in taking up ground, &., and the difficulty of making small 
beginnings and economically adding to them hereafter, the distribu- 
tion system should be, and generally is, put down with more margin 
for future requirements than is the power station. 

On the other hand— 

1. A power station has a comparatively low efficiency, not more 
than 10 per cent. ; there is thus room for large improvement in the 
generation of power. For this reason the depreciation account must 
necessarily form a much higher percentage of the capital cost than 
in the case of the distribution system. | À 

2. A power station is capable of easy extension without affecting 
in a very marked degree the ultimate cost. It can therefcre be begun 
on а smaller scale. 

3. It may psy in the futureto change even the location of the power 
station, and to feed the system from some other site or sites where 
energy can be more cheaply generated. 

It is essential for the designer to keep before him the two main 
considerations, '' reliability of supply " and “ economy of production." 
The latter-may be conveniently sub-divided into running charges 
aad capital costa, Early engineers, whether civil, mechanical, or 
electrical, were justifiably oontent if the work for which they were 
responsible proved reliable, operating and capital costs being minor 
considerations. The necessity for low operating coste was next fully 
recognised, so much so that this consideration was allowed to overrule 
all others, even that of reliability—certainly a backward step. The 
fact that a project must work well and efficiently, and that it must 
do both these with a minimum of initial expenditure, is now realised 
as essential. No engineer can afford to disregard /ow capital cost, 


which is equivalent, commercially, to low annual cost. The import- 
ance of keeping the capital cost as low as possible, especially in the 
case of the power station, may be fully appreciated by a careful con- 
sideration of ite characteristics as тейге 
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it is wide of the mark to suggest that 10 per cent. perannum should 
be considered as sinking fand, in deciding whether to spend more 
money than is absolutely necessary on any particular section of the 
plant in а power station, in order to secure lower running costs. In 
stating this we have specially in mind the liability of change in the 
generation of power, both in method and in the location of the 
power station. The relative importance of capital cost and running 
cost may be seen at а glance for any particular values of either load 
factor, capital coat, or running cost, from the curves attached. (Бөө 
fig. 1.) From these curves it will be seen that а reduction of the 
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capital outlay by £1 per Kw. has a greater effect on the running costa 
than has a reduction of the coal bill by 6 per cent., on the basis of 
coal at бе. per ton. This applies with a load factor as high as 30 per 
cent.; it is therefore evident that for lower load factors the question 


of limiting capital expenditure becomes of overwhelming importance 


as compared with that of reducing running costa 

There are one or two general principles which it may be worth 
while to discuss, each having special reference to reliability of supply 
and economy of production. They are:— \ 


1. Simplicity ої design. 

2. Bub-division of plant and apparatus. 
3. Labour-caving devices. 

4. Provision for extension. 


l. Simplicity of Design.—Simplicity of desigu is desirable, apart 
from (as well ав оп account of) the question of economical production, 
and, generally speaking, it may be accepted that no complications 
introduced to facilitate the repair of a breakdown are justified 
should the complications themselves increase materially the risk of 
breskdown, That all the earlier station engineers should con- 
sistently disregard this axiom was perfectly natural, as, in view of 
the comparatively unreliable apparatus at their disposal, they were 
more impressed by the necessity of speedy repair than by the 
importance of avoiding a breakdown altogether. Iu fact, they came 
to regard breakdowns as inevitable, devoting their attention to 
minimising their effect rather than to reducing the amount of 
apparatus in which & breakdown could occur. This line of pro- 
cedure, while possibly justifiable in the earlier stages of the in- 
dustry, has in many cases been pushed too far. In some síations 
the designers have apparently set themselves the task of rendering 
possible every conceivable combination of boiler and engine, engine 
and exciter, pump and boiler, &c. Ten years ago Mr. Ferranti 
actually practised this doctrine of simplification, more especially 
with regard to the electrical side of the station, and ав an example 
of ita systematic and logical application the general arrangement of 
a Ferranti single-pbase board is unsurpassed. 


In the design and general arrangement of the mecbanical portion . 


of the station equipment the complication which formerly existed 
now appears to be diminishing. For instance, at one time a ring 
steam main was considered necessary, but it was speedily realised 
that the inherent objections were very numerous, most engineers 
returning to the aub-divided straight main into which all boilers fed 
and from which all engines drew their supply of steam.  Fortu- 
nately cases of a burst steam pipe in astation have been rare, but the 
failure of a pipe or valve at fall load anywhere near the middle of 
а main would probably result in shutting down the whole station, 
whether a ring main were used ot not. 


2. Sub-Division of Plant and Apparatus.—The only way to remove 
all riek of a complete shut-down due to the failure of a steam pipe 


is to sub-divide the boiler house plant into a series of group:, each 


group having no connection with its fellows.* In fact, it is now 
considered imperative in а large power station to sub-divide all 
parts of the apparatus from the boiler house to the switchboard 
into a series of units, each complete in itself. This is certainly 
essential to reliability of supply, and it is in no way inconsistent 
with economy of prcduction. From the point of view of reliability 
of supply, if trouble isto be had witb anything it will be obtained 
by crowding together all kinds of water and steam pipes in one 
trench. If trouble is to be bad with auxiliary apparatus, it will be 
obtained by locating it with otber apparatus, and not sub-dividing 
it properly. If trouble is to be had with switchgear, it will be 
obtained by fixing many cables or connections for different purposes, 
either on one panel, or in one partition, or in one cable trench, as 
the case may be. > 


3. Labour-saving Devices.—It is sometimes justifiable to disregard 
the question of economical production on account of the difficulty of 
obtaining labour, especially intelligent labour, at а reasonable price. 
To obtain suitable labour becomes more and more difficult every day, 
not (we hope) because the supply grows less, but because the 
demand increases faster than the supply. This matter is specially 
referred to, as the autbors have found it difficult to justify the in- 
clusion of a great proportion of labour-saving apparatus by any 
actual calculation of possible economies in capital or running costs. 
Take even the ordinary mechanical stoker ; we doubt very much if, 
taking into account first cost and repairs and also efficiency, this is 
in practice justifiable except in order to meet the labour difficulty. 
Certainly in the case of most coal-handling plants it will be found 
that the cost of labour saved is more than counterbalanced by the 
charges for interest, depreciation, and repairs on the elevating and 
conveying apparatus. We bave known а case in which the capital 
and repair charges exceeded by 200 or 300 per cent. the economy in 
wages—there obviously the expenditure was not justified. 

Before expending money in labour-saving devices the pros and cons 
of the case should be systematically considered. On the one side 
should be put capital charges, taken at not less than 15 per cent. 
on the capital cost, aud repairs—the latter to be estimated. On the 
other side should be put the saving in labour. The expenditure may 
be justified if the two sides balance, not otherwise, unless, of course, 
the case be qualified by the existence of special labour difficulties. 
Incidentally it may be remarked that the adoption of labour-saving 
apparatus may either increase or reduce reliability of supply. It 
will increase it in so far as the human element can be safely replaced 
by automatic macbinery. It will reduce it, due to the absence of 
any one to look after it or to take its place should it break down, if 
the apparatus installed be too complicated. 


* When the initial capacity of a station is comparatively small 
aud a cross connection is considered desirable, it should be made 
through a length of pipe having stop valves at each end. 


4. Provision for Extension.—Frequently in the design of а 
traction station engineers have considered it sufficient to merely 
provide for immediate requirements, or to so arrange the station 
that it is capable of extension to a certain definite number of 
additional units of specific sise only. In stations essentially for 
the wholesale supply of power this does not seem gufflaient. Not 
only are future requirements unknown, but it is difficult to foresee 
the type of plant wbich it may be advantageous to install in the 
future. For instance, a station made for half а dozen reciprocating 
sets would provide accommodation for three times as many turbines, 
in which latter case a difficulty would be met with in providing 
boiler space with reasonable lengtbs of steam piping. This is a 
difficult matter to deal with; not only has one to consider the use 
of turbines if they are not installed in the first. instance, but to 
make а choice of the different types of turbine, vertical and 
horizontal, and to ccnsider the further possibility of adopting gas 
engines later. i | | 

Power stations fcr wholesale supply, if the eventual capital 
expenditure per unit sold i« to be kept down, must not be designed 
for to-day. There is nothing which increases the station capital 
account so rapidly, and prevents tbat gradual decrease of capital 
expenditure per unit sold which should take place with the growth 
of а system, as alterations to existirg work and rearrangements in 
order to meet increased output. It is possible in laying out a 
station to avoid placing chimneys, fines, offices, and elaborately 
built brick ends so as to interfere with extensions to either boiler 
house or engine room, though it is to be feared that this is not 
always done. In deciding upon general arrangements, therefore, 
or the position of апу particular piece of apparatus, or the size of 
any pipe or trench, it ія essential to consider whether such decision 
is likely to affect (or to be affected by) future extensions. І 

Having referred to tbe main principles governing power station 
design, we shall proceed to discuss some of their effecta on actual 
design, on the assumption that the power station under consideration 
is for the supply of energy as three-phase high-tension current at 
5,000 volts or over. To illustrate discussion we make frequent 
reference to certain designs for which we, a8 engineers, are respon- 
sible, our justification for this course being that we are necessarily 
familiar in these cases with the reasons governing the detail design 


'and the choice of apparatus. 


1. ТҮРШ or GENERATING PLANT. 


Although the general design of the main building should permit of 
any pa of plant being used for extension, it is obviously necessary 
to settle on the type to be adopted in the first instance before . 
proceeding with the detail design of any portion of the structural 
work. While, therefore, it would appear the natural sequence to 
deal with the buildings and general arrangement before discussing 
the generating plant, we propose in this paper to adopt tbe course 
which would be followed in actually designing & generating station, 
and to discuss first the relative merita of various types of prime 
movers. The most convenient way of doing this isto consider them 
in the order of their development, vis. :— 


1. Slow-speed reciprocating engines. 
2. High-speed reciprocating engines. 
3. Steam turbines. 

4. Gas engines. 


Comparisons have been eo frequently instituted between the first 
two ас and their relative merits so thoroughly discussed, that it 
would serve no useful purpose to carry the discussion further. 
Before, however, proceeding to group together slow and high-speed 
reciprocating engines to compareetbeir merits with those of the 
turbine, we will briefly touch on their chief characteristics. High- 
speed apparatus should obviously for the вате power cost less than 
slow speed. It will, moreover, take up less room. On the other 
band, the advocates of slow-speed engines claim that the repair bill 
of а high-speed engine is higber, and the economy not во good as 
in the case of a slow speed set. It is only in this country that tbe 
question as between the two types has arisen at all—neither on the 
Continent nor in the United States bas any progress been made 
with high-speed apparatus, and the perfection to which high-speed 
engines have been brought in this country is all the more creditable 
in view cf relatively slow progress in some otber branches of the 
industry.* | | 

Every year steam turbines claim increasing attention. f They have 
already been adopted for the largest new stations in this country, on 
the Continent, and in America. Opinion is, however, still divided 
with regard to their merits, and we are therefore, perhaps, justified 
in dealing with the question at some length. The present position 
of steam turbines may be said to be almost entirely due to the inde- 
fatigable energy of the Hon. C. A. Parsons, who has laboured many 
years on their development. А Bwedish engineer, De Laval, bas 
also been engaged on the subject for nearly, if not quite, as long. 
His turbine, however, runs at so high а epeed (of the order of 10,000 
r.p.m.) that it is impracticable except in comparatively small sizes. 


NN MM 


* See Proceedings of ihe Institution of Civil Engineers, vol. cli.: 
“ High-speed кош Generating Plant," by T. H. Minshall. 
According to figures recently published, high-speed engines have 
been built with а consumption of only 16 Ibs. of water per kilowatt- 
hour (steam at 200 lbs. and 200° F. of superheat)—which figure will 
bear comparison with the very best slow-speed results. 


| See paper before the Municipal Electrical Association :—" Steam 
Turbines,” by S. E. Fedden, July, 1902. Also Some Notes on 
Steam Turbo-Electric Generating Plants" by George Wilkinson, 
before the Leeds Local Section, Institution of Electrical Engineers, 
October, 1903. 


* 
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Of turbines* more recently placed on the market, the best known is 
perbaps the Curtis,“ which bas been developed by the General 
Electric Co., of America. Other types are the Rateau,”{ manufao- 
tured by the Maschinenfabrik Oerlikon, Zurich, and the Stumpf,“ 
developed by the Allgemeine Elektricitäts Gesellecbaft, Berlin. In 
addition to these there are various modifications of the Parsons 
turbine manufactured by different firms. | 
| (To be continued.) 


GLASdOowW SECTION. 


Tux fourth annual report of this Section shows a total membership 
of 207, with a gross increase of 19 in the 12 months, and a net 
increase of four. The office-bearers for the 1904-5 session are as 


follows :— 
| (Loro KELVIN, G. C. V. O., &., &c. 
Past Chairmen a o. os e. oo Or RONDE D LREN; D. Sc. 


W. A. CHAMEN. 


Ckairman .. ee " ое T es ROBERT ROBERTSON. 
Vice-Chairman... i ee vé ee PROF. Francis G. BaiLY. 
Hon. Secretary and Treasurer s. E. Grorce Tipp. | 


| Ordinary Members of Committee 
1. Phor. A. Gray, LL. D. 6. SAM Mavor. 


A 
i 


2. M. T. PICKSTONE. 7. A. W. STEWART. 
8. WM. W. Lackir. 8. E. Т GosLINx (Representing Associate 
4. J. M. M. MeNno. Members). 


б. JoHN MacrEk. 9. J. R. Втотнент (Representing Associates), 


BIRMINGHAM S8EOTION. 
THE Committee haa prepared the following list of officers to act 
during the session, 1904-5 :— 


Pat Chairmen—S8iR OII VRH Lopnce, F. R. S. (1960-2). 
Henny I. EA, M. Inst. C. E. (1502-9). 
J. C. Vauprry, M. Inst. C. E. (1908-4), 


Chairman W. E. 8 mgmer, D. Se. 
Vice-Chairman— Ht, Threlfall, F. R. S. 
Present Ordinary Members of Committee ((remaining in Office) — 


Т. Hawkins. W. O. R. OHR. 
R. H. HotsuAN. C. E. C. SHAWYIELD. 
J. H. McLean. A. M. TAYLOR. 
Ordinary Members сў Committee (new nominattons)— 
R. A, Chattock. В. C. Jackson, 
S. H. Holden. R. K, Moicom. 
P. Orxsettich, 
Hon. Secretary— D. K. Morris. 


Assistant Hon. Sec.—J. K. CavrrERSON-SMITH, 
The Committee's nominations are given in italics. 


VISIT OF THE STUDENTS OF THE ІЕЕ, 
TO ENGINEERING WORKS. 


(Concluded from page 723.) 


TER MIDLAND ELECTRIO CORPORATION. 


Тик area supplied by tbis station is 70 tq. miles, in Worcestershire 
and Staffordshire. Electricity is generated at a pressure of 7,500 
volts, and transmitted at this voltage to the sub-stations, of which 
there азе seven. From the sub-stations, distribution takes place 
in bulk to works or street transformers, at 2,700 volts (the maximum 


* The only turbines of large size which have been running any 
considerable time are those of the Parsons type made by C. A. Parsons 
and Co., though the Westinghouse Co. and Messrs. Brown, B veri 
(who manufactüre the Parsons turbine under licence) have alsostarted 
up some large turbines within the last 18 months. The followirg 
table gives a few particulars of the various ty pes of steam turbines :— 


i 


Approxi- 


Expanding nozzles, single 
200 10,600 1,400 1 1 · | disc, drives dynamo 
| through helical gearing. 


| | Total | 
i Out- greed EE Expan-| number, 
Type. put Pc регір sion of rows General characteristics, 
i r ral speed i 
kw, t · P- m. ral speed, „, f 
5 in ft. per stages. 0 ' 
| | : pe blades. ' 
| second. | 
æ — eee = - Ба A ре ——— | – - | 
| | бе! | 100 ) | х ( Drum construction—fall of 
г | on- pressure equally divided 
Parsons. 1,200 | 220 i tinuous.| T8 | between stationary and 
| 8 ) moving blades. 
| 150 | Disc construction—fall of 
Rateau . г 1,500. 1,200 1 to | 95 2b | pressure occurs only at 
8 2.0 ) . (; nozzlesin stationary discs. 
{ Dise construction—ar- 
! | ranged vertically, two 
Curtis 1,500 | 150 400 4 ! 8 ~| rows of revolving blades 
; | to each set of expanding 
| ( nozzles. 
| ; i Expanding nozz'es, single 
Stumpf. 1,500 3,000 1,400 1 | disc, buckets similar to 
i Pelton wheel. 
| 
| 


De Laval 


T See Proceedings of the American Philosophical Society of Phila- 
delphia, April, 1903. “The Curtis Steam Turbine,“ by W. L. R. 
Emmet, 

4 Bee paper by Prof. Rateau before the Con ferei ce of the 
Institution of Civil Engineers, June, 1903. (Engineering, July 3rd, 
1903, seq.) | | 


allowed by the Board of Trade Regulations ie 3,000 volts), and to 
other customers for lighting at 200 volts. One of the sub-stations 
is equipped with rotary converters, and continuous current at 500 
voits is supplied for tramway purposes. The generating plant 
comprises one 1, 500-Kw. two-phase Ferranti alternator, driven by a 
Yates & Thom engine, and two 800-Kw. two-phase Ferranti 
alternators, driven by Ferranti engines. The mains are all 
B.I.W. two-phase “twin” three-conductor, lead-covered and 
jated, laid solid in stoneware ducts. There are about 44 miles of 
extra high pressure mains, 26 miles of high pressure, and 40 miles 
of low pressure. The principal customers at present are the 
Wolverbampton and District Tramways, Tipton U.D.C., and 
Wednesbury U. D. C. 

The power station is very well situated, being close to the coal 
pite, and having an ample water supply from the canal. This is 
greatly in favour of cheap production, very few stations being во 
well situated. The sub-station at Ocker Hill was also visited. 

The Wednesbury U.D.C. takes its supply ia bulk at a pressure of 
200 volts on the maximum demand system, and converts the two- 
phase alternating current supply by aid of motor-generators into 
direct current at 230 volts for distribution. The station contains 
two 75-ку. Phanix motor-generators and two 10-kw. Westinghouse 
boostere for the battery, which consists of 117 British Schultz 1,000 
ampere-hour cells. 

On the following day the party made Wolverhampton their 
centre, and in the morning inspected works of the ErzgcTRIO CoN- 
STRUCTION Co. Though, for an electrical firm, this is an old-estab- 
lished one, the machinery and organisation are well up to date. 
Motor driving is adopted, and in addition compressed air is supplied 
for special tools. A very fine new shop bas lately been erected for 
dealing with very large generators. Amongst other machines a 


1,500.kw. two-phase generator for Leeds, and a 750-K w. traction 


generator, were in course of construction here. 

The WOLVERHAMPTON COBPORATION ELECTRIC POWER STATION 
was visited in the afternoon. Here the generating pressure 
originally in use was 2,000 volts continuous current. All these 
machines have now been removed, with the exception of one which 


is used for series arc lighting. The generators are all shunt wound, 


for 550 volts, and by varying the excitation can be used to supply 
the three-wire lighting system at 440 volts across the outers, or 500 
volts for traction. There are separate traction and lighting bat- 
teries of 1,000 and 1,200 ampere-hours capacity respectively. 

The present generating plant consiste of one 2,000-volt 70-ampere 
Belliss- Parker set, and the following sete at 440 to 500 volts as re- 
quired :—Two 500-Kw. Willans-E.C.C., one 500-kw. Peache-E.C.C., 
апа one 200-kw. Belliss-Parker. Two additional sets of about 
500 Kw. will shortly be added; possibly these may be turbine sets. 
The automatic circuit-breakers on the traction panels are very 
frequently opened, as the cars so often pick up pieces of iron on 
the track, and these cause short circuits when approaching points 
and crossings, as they connect thelive contact blocks to the running 


After viewing the power station, & move was made to the car- 
shed, where the Lorain surface-contact system of electric traction 
was fully explained. During the past year over 50 deputations have 
made Wolverhampton their Mecca, in their search for an ideal 
system of electric traction, so that the officials are well accustomed 
to visitors. 

Mr. C. Shawfield, the borough electrical engineer, very kindly 
gave the party a number of interesting details of his experience of 
tbe operation of the contact studs and collecting apparatus, gained 
from his observation since they have been in use. Mr. Shawfield is 
thoroughly convinced as to the reliability of the system, the actual 
journeys lost owing to faulty contact stads being only three in 10,000. 
The average leakage taken over the whole year, wet and fine weather, 
is ү of an ampere per car in service, which, it must be admitted, 
compares very favourably with overhead construction. 

Once a weck the whole of the contact boxes are tested by connect- 
ing a voltmeter between the stud and the rail ; those at janctions and 
crossings, however, are tested daily. The failures have been very 
few, 90 per cent. of the contact boxes not even having been opened 
for inspection; part of the remainder have been opened to see the 
effects of wear upon them, and in those tbat bave proved faulty, it 
is very rarely found that tbe fault is much more than a slight leakage. 
The ratio of the cost of the surface contact syetem to the cost of 
overhead construction is, approximately, for single track 6: 5, and for 
double track 12 : 5. 

On June 29th, Mr. Shawfield proposes to read a paper on The 
Commercial Practicability of Electric Traction by Surface Con- 
tacts” before the М.Е A. at Derby, in which he hopes to deal fully 
with а number of practical points regarding the results of the 
working of the system at Wolverhampton. 

On Thursday mornirg the party divided into two sections, one 
going to Messrs, Player's works and the other to those of the Lan- 
chester Engine Co. Messrs. W. & J. PLaxER'S speciality is the 
manufacture of their " Power hammer," а tool which is of special 
interest at the present moment, when 80 many works are being con- 
verted to electric driving. | 

The general arrangement of this tool is similar to the steam 
hammer, but placed at the back of the hammer cylinder is a single- 
acting pump cylinder, the piston of which is driven by means of a 
connecting rod and crank, which in turn is driven through gearing 
by an electric motor, or is belt driven. The pump cylinder com- 


‘presses air into and extracts it from the hammer cylinder through 


& connecting passage at the top end, thus causing the hammer 
piston to rise and fall. The pressure on the hammer piston can be 
varied by means of а simple valve which allows a part of the charge 
of air in the pump cylinder to escape to the atmosphere, and also 
by its aid air can be imprisoned underneath the piston ; thus a very 
good control is obtained over the blow, ап even better control than 
in the case of the steam hammer. 
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The LANOHESTER EmGINE Co. have large works entirely devoted 
to the manufacture of automobiles. The equipment of the factory 
is very modern, and includes а number of special machine tools of 
very ingenious construction. 

In the afternoon the visitor made their way to MEssns. BxLL 188 
AND Monoon's engine works. Though not а new works, it appears 
to be so, as it has been enlarged, rearranged and equipped with the 
modern tools necessary for the high degree of accuracy needed in 
work of this class. 

The CHAMBEBLAIN & Ноокнам electricity supply meter factory was 
the first item on the programme for Friday. The entire apparatus 
is made here, even to the counting mechanism, which is usually 
considered to be the speciality of the German and Swiss clock- 
makers А new feature to whieh the firm are devoting special 
attention is the prepayment meter for both direct and alternating 
current, for which there is a large demand for small consumers’ 
installations. 

In the afternoon tbe party again divided into two groups, one 
going to Mesers. Stewarts & Lloyd's tube works at Halesowen, and 
е е to the Birmingham Small Arms Co.'s factory at Small 

eath. 

In the evening a dinner was arranged at the Midland Hotel, for 
those taking part in the visit, with Mr. H. D. Symone, chairman of 
the Students' Section of the I. E. KH., іо the chair, and Mr. Vaudrey, 
chairman of the Birmingham Local Section, as the guest of the 
evening. The toast list includedthe President and Institution, Mr. 


J. С. Vaudrey, Mr. H. D. Symons and Mr. A. G. Ellis, the hon. 


secretary, to whose exertions much of the enjoyment of the visit 
was due. During the evening songs and recitations were con- 
tributed by members of the party. 

Tbis socia] function did not, however, end the proceedings, for 
уе? another visit had been arranged to the Water Street PowIB 
STATION of the City electricity supply department. This station 
generates at 440 volte for distribution on the three-wire system in 
the neighbourhood, 480 volts for working in conjunction with the 


station at Dale End, and 500 volts for electric traction supply. - 


There аге two ine rooms, one on each side of the boiler house ; 
one contains four Belliss-Crompton 189-kw. sets and three Belliss- 
E.C C. sete of similar capacity, the rated output being 800 amperes 
at 220—260 volts; the other engine room contains four Willans- 
Mather & Platt 500-xw. sets and one 500. Kw. Parsons steam turbine 
and dynamo. А similar machine is on order. This engine room 
also contains step-up rotary transformers used in connection with 
the Edgbaston supply, current being transformed from the bus-bar 
pressure to 1,200 volts for this purpose. The Parsons steam 
turbo-dynamo is designed for a maximum voltage of 530 
and a maximum current of 1,090 amperes when running at 
1,800 revolutions per minute. The turbine itself requires 
very little attention, but the dynamo brushes have to be taken 
out and trimmed every other day. The brush gear is fitted 
with a special rocking attachment operated by steam from the 
turbine. 

The boiler equipment consists of 14 Lancashire boilers, fitted 
with mechanical stokers, and two Babcock & Wilcox boilers. Town 
water, which has 15° of bardness, is used for the boiler feed; no 
softener is used, soda crystals being added inside the boiler 
instead. NE 

А new power house, on the canal bank, is about to be equipped, 
which will generate partly three-pbase alternating current at 
5,000 volts and partly direct. current at 500 volts. The alternating 
sets will be of 1,500 xw. capacity, Belliss- Westinghouse, and the 
direct current sets 1,500 x w., Belliss-Dick, Kerr. 

A special car conveyed the party from these works to the рет 
power station of the BigwiNsGHAM University. This station is 
very fully equipped, and serves as an indication of what the 
remainder of the equipment and buildings will be like. The plant 
consists of a 376-kw. Westinghouse gas-dynamo, a 90-xw. Premier- 
Westinghouse gas-dynamo, а 75-Kw. Maclaren- Westinghouse three- 

base alternator, a 75-Kw. Willans-Biemens set, a 75-Kw. Bellies- 

eebles set, and a 20-K w. De Laval-Greenwood & Batley turbine 
dynamo, 

A 3T'5-kw. Westinghouse rotary converter, and a special switch- 
board of the Westinghouse type with 13 panels, are also provided. 
Careful attention bas been paid to the auxiliary plant, which is 
driven by three-phase motors. 

Though much can be said both for and against making such 
visits as are briefly described above, undoubtedly the advantages 
outweigh the disadvantages, and all who took in this visit 
realised that the time had been well spent in gaining a good insight 
into how other people did things, both in the particular direction in 
which they were specialising, and in general engineering. Through 
the kindness of the various proprietors of works, an opportunity 
was given for seeing operations and processes which students will 
have difficulty in arranging to see when they are further advanced 
in their profession, especially in this country. It is boped that 
even a larger number will take the opportunity next year of joining 
in tha visit. 


ELECTRIC COAL-CUTTING. 


We have received copies of two papers recently read before the 
Institution of Mining Engineers, one on '' Electric Coal-Cutting," by 
Mr. W. Walker, and the other on an " Electric Heading Machine," 
by Mr. Percy C. Greaves, both of which are interesting, inasmuch as 
they give the results of the experience of the writers in the use of 
such machines. 

In introducing the subject, Mr. Walker says: — Probably all 
mining engineers would readily admit that coal-cutting machinery 


could not be profitably applied to all coal seams at present being 
worked, for one or other of the following reasons:—(1) Seams so 
easily wrought that only а small charter-price per ton is paid; 
(2) seams intersected by numerous faults of various throws; (3) seams 
nearly exhausted; (4) seams worked by the bord and pillar system ; 
and (5) seams exceeding 6 ft. in thickness, and having & bad roof," 
which is rather too sweeping a statement, and, with the exception of 
the third reason, cannot be upheld, and even this would depend upon 
the quantity of coal still to be worked. If a seam is во easily wrought 
that it could be undercut by hand for the same price per 
ton as by machine, the latter would still have the advantage 
in the larger percentage of round coal. Seams intersected 
by numerous faults can be worked by an electric pick machine, 
or " puncher,’ which is also applicable to the bord and pillar" 
system of working, though such machines have met with little 
favour in this country, and probably a really successful machine of 
this type has yet to be designed. Compressed air and electric 
machines of this type have been working successfully for many 
years past in America and, though we have no information as to the 
working and cost of upkeep of tbe electric machine, the compressed- 
air * pick " is beyond the experimental stage. One serious objection 
to them ie the excessive vibration due to the rapidly repeated 
blows, which is hard upon the operator. Much more attention 
might be given to this type of machine by makers of coal cutters, 
as it has several advantages; it is light, easily moved about, can be 
worked in narrow places, and the percussive action is really the 
ideal method of cutting, especially in bard material, and one very 
decided advantege is that it can cut in a vertical as well as a hori- 
zontal direction. As to (5), seams of 6 ft. and over may be cut by 
macbine quite as well as thin seams, and, what is more, the coal may 
not only be cut, but conveyed and loaded into the tubs by 
machine, as is already being done in some thin seams. Thera 
is no doubt machinery will play ao important part in coal 
getting in the near future, and as to the advantages of coal-cutting 
machines, Mr. Walker says: There are also numerous old collieries 
where the.use of coal-cutting machines would bave saved fortunes, 
had it been possible to have introduced them when the collieries 
were in their infancy," and, " The tendency of workmen is to work 
leas time and to maintain the same wage, and if this cannot be done 
in one mine they flock in large numbers to new collieries with 
thick seams and good holing, thereby creating a scarcity of work- 
men at the collieries which are working their seams with hard 
holing. Coal-holing machines are thus becoming a necessity in 
thin seams with hard or moderately hard holing.” : 

Mr. Walker’s first experience was a failure, both the disk and bar- 
type machines being tried, but both unsuccessfully, the difficulty 
being ironstone balls from 1 in. to 3 in. in diameter, lying more or 
less in pockets, in the fireclay floor which the machine had to cut, 
and in the author's opinion there is no machine on the market that 
could successfully be applied to this seam. Possibly, however, the 
“ pick ” type of machine would have proved tuccessful bad it been 
tried. | 

Mr. Walker next tried & bar machine in another seam with an 
exceptionally bard holing, so hard that there was considerable 
difficulty in getting men to work the seam. The holing was in fire- 
clay 44 in. thick, very hard and compact, and below this was fire- 
clay mixed with ironstone balls, and the greatest length ever holed 
by hand for six days of work was 18 yds., 4 ft. under, against 
175 yds. for five days by machine. As to depth of undercat, the 
author tried bars 43 ft., but is of opinion that a 4 ft. tapered bar is 
the longest that can be used successfully, chiefly on account of the 
difficulty in removing the dirt from the extreme end of the cutting. 
Bar machines are usually fitted with tapered bars, mainly because 
the cut is more or lees tapered, being greater at the front than at the 
back, which allows the coal to fall forward somewhat, and to be 
more easily got at by the loaders, but on this point Mr. Walker 
says : The difficulty experienced by the 44 ft. bar suggested to the 
writer that a parallel bar should be used, and, if successful, 
it would remove several of the important disadvantages of 
the tapered bar, as follows:—(1) The periphery speed of the 
thin end of a tapered bar is much less than at the larger 
end. For example, if the tapered bar makes 400 rpm, 
and the circumference over the cutters at each end of a 
4-ft. bar is 21 and 164 in. respectively, the speed travelled per 
minute by the two ends is 700 and 550 ft. respectively, or a differ- 
ence of 27 per cent. ; (2) The hardest part of holing, when done by 
а machine, is towards the extreme end of the cut. The front part 
is more or less affected by the weighing of the last web of 
coal and by the action of air and moisture. This part is therefore 
more easily cut, but the extreme end always retains its original 
hardness, and consequently the periphery speed of the cutter bar 
at this point should be greater rather than less; (3) While the 
tapered bar cuts less dirt than a parallel bar would, yet the diffi- 
culty of removing the last three or four inches is great; whereas 
with a parallel bar this difficulty would be largely removed, and 
would thus facilitate the falling of the coals,” which is at direct 
variance with general practice, though in this case it proved 
eminently successful, and, what is difficult to account for, used less 
power. It is generally accepted that the harder the material the 
slower should be the cutting speed, but with a greater pressure upon 
the tool. At the end of a bar 4 ft. long where the pressure is 
applied at one end, the pressure at the extreme end will be some- 
what less—depending upon the size and stiffness of the bar, but it 
will always be less, consequently there is no need to reduce the 
periphery speed, and further, the elasticity of the bar will cause it 
to have a sort of bammer-chipping action, which is evidenced by 
the fact that in this case the holing dirt towards the extreme ond 
was not pulverised or ground into dust, but chipped off into pieces 
about the size of а nut, which were more readily removed; and 
inall probability this accounts for the good results experienced by 
Mr. Walker with tho parallel bar. 
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Mr. Walker then deals with road-laying, which ought to be care- 
fully done ;—Cuiters, the exact shape of which can only be авсег- 
tained by experiment; he prefers to change the cutters in the bar, 
instead of changing the bar with another already charged with sharp 
cutters, and the success of the machine depends largely upon tho 
attention the cutters receive ;— Coa? face, which should be straight; 
— Cleaning out dirt, which is partly done by the worm on cutter-bar 
and partly by band, and the trailer bar travelling behind the 
outter-bar can be made to do much or little in bringing out the 
holing dirt. . . . but it is not wise to make it bring out too much 
dirt, because this will. be at the expense of the cutting 
speed of the machine. There is, however, an efficient 
medium, and that is to arrange so that it brings out.... 
about one-third of the dirt made, the remainder being removed by 
the man employed for the purpose." Here, then, is room for the 
inventor.— Holíng or heads for the machine, which are starting and 
finishing places prepared by hand, which are expensive and ought 
not to be required. The bar machine is supposed to cut itself 
into a solid face, but the wear and strain in hard holing, are such 
as to prevent it from being recommended or adopted.” - Afachine- cut 
coal,and Weiyhting of coal face, which mainly concern the mining 
engineer, and /еротіз which are full and complete. А table is given 
recording the details of the working of the machine daily for three 
months, which is useful and instructive, and gives one a good idea 
of the little troubles and difficulties that occur when running a 
coal-cutting machine; whilst no electrical breakdowns to the 
‘machinery are recorded yet, the cable fused on two occasions, and 
it seems a pity no explanation of the cause is given. An interesting 
discussion follows. 

Mr. Greaves describes a different type of coal-cutter, viz, a 
"heading" machine for driving straight work for a con- 
siderable distance, which was necessary to be done, and 
for which work acoording to the price list the men would be 
paid 9s. 7d. per yard; bat they demanded 118. 3d. per 
yard of heading 9 ft. wide, which the management could 
not agree to pay. Mr. Greaves could not fidd a British machine, 
and, unfortunately, had to get one from America, the “ Jeffrey.” 
This machine is 184 in. high without the runners, and 21 in. high 
on the runners, and weighs approximately 30 cwte. It consiste of a 
moving frame, round which the chain carrying the cutters travels, 
with the motor and gearing fixed on it. This frame travels through 
guides on a stationary frame resting upon the floor of the seam, is 
9 ft. long, and fixed in the direction of the cut by means of two 
jacks. The motor of 15 H. . runs at а apeed of about 900 r.p.m., is 
of the open-running type—which is not desirable—and the con- 
` nections for tbe trailing cables and plugs are fitted with a bayonet- 
socket arrangement to prevent them from being inadvertently 
Arg off. The chain is composed of links and tool-holders, the 

tter (being set at different angles, so that straight tools can be 
used; but it was found advisable to bend the top cutters and make 
them pick pointed, the section of the steel being 2 in. x 4 in. 
There are 45 tool-holders, and the chain runs at a 
speed of about 300 ft. per minute. The machine is set 
end on, in front of the face, and undercuts to an 
average depth of 5 ft. 7 in., the width being З ft. 8 in., and the 
thickness of the cut 4} in. The rate of speed for cutting was 
2 ft. per minute, but it was found advisable to reduce the feed to 
1 ft. per minute, and at this rate the machine took 26 amperes at 
480 volts, or, say, 164 E P., во that the machine is still somewhat 
overloaded, though as the length of time occupied in making a cat 
is only 6 minutes there is not much fear of over-heating, but 
evidently the motor with the original feed was vastly too small for 
the work. Why makers will persist in overloading the motors in 
coal-catting machines is difficult to account for, but it is a great 
mistake. After making a cut, the machine can be withdrawn in 
30 seconds, and so soon as the first cut is made, the jacks are released 
and the machine is pusbed by means of iron bars into position for the 
next cut and the jacks refastened, so that to cut a place 9 ft. wide 
three cuts are necessary, and the total time occupied is about 1 hour, 
made up as follows :—“ The machine lay 8 ft. from the face, and the 
men spent 84 minutesin placing itin position, 5 minutes were taken to 
prick the roof for the back jack, 2 minutes to fix the machine and 
run the motor light, 7 minutes to make the undercut and withdraw 
the chain, 64 minutes to move over and fix the machine for the second 
cut, 81 minutes to make the second cut, 53 minutes to move over and 
fix the machine for the third cut, 7 minutes to make the third cut, 


6 minutes to remove the machine from the face, the total time being - 


554 minutes”; from which it ie seen that more than half the time 
is occupied in moving the machine. There is thus ample room for 
the inventor. 

The machine saved the sum of 4s.9d. per yard on the prices 
demanded by the men, or 3s. 1d. on the price list towards power, 
interest on capital, depreciation and repairs, but the author was 
unable to ascertain the cost of power, and tbe machine had not been 
running long enough to determine the interest and depreciation. 
The total repairs for а period of nine months amounted to £9 13s. 9d., 
but this amount does not include the wages of the colliery mechanic 
employed in replacing broken wheels or sharpening the cutter teeth. 
An interesting discussion followed. 


Telegraphic Communication with St. Petersburg.— 
The Times Paris correspondent says that new telegraphic apparatus 

mitting direct communication between the Russian capital and 

th Paris and London is to be tested this week. Hitherto St. 
Petersburg telegrams for Paris had gone by way of Berlin or by 
cable via Libau, Bornholm and Calais. The new transmitters are 
of Danish make. 


STREET LIGHTING BY NERNST LAMPS. 
By HENRY JOSEPH. 


Since the Nernst lamp has become a commercial article, 
many central station engineers have adopted it for public 
lighting, but there are still a largé number who, frightened 
by the bogey of frequent renewals, still adhere to the incan- 
descent carbon filament for the lighting of streets, which 
are not of sufficient importance to warrant the expense of 
arc lamps; and a still larger number of engineers have, 
80 far, apparently been unable to compete with gas. 

No one can deny that the supersession of gas lamps is a 
field in which thereare very large possibilities, and that, if 
it be possible to compete with gas both in candle-power and 
yearly cost, а long-hour load bearing a considerable propor- 
tion to the normal load of the station is within grasp. It is 
the object of this article to show that, under favourable 
conditions, with the use of Nernst lamps, it is possible to 
produce а better light Шап that given by incandescent 
mantles at a smaller annual cost per lamp than is charged 
in most towns for gas lighting, and still show а small net 
profit, which, together with the improved load factor, will 
show a marked increase in the profits of the undertaking. 

First, to slay the“ frequent renewals ” bogey. 

There is no doubt that where the voltage varies over a 
wide range from light to heavy loads, or where the lamps 
are liable to frequent and considerable changes of pressure, 
their average life will hardly ran into three figures. The 
same is true for lamps, the standard voltage of which does 
not exceed the maximum to which they are likely to be 
subjected, or where sufficient care is not taken to ‘ensare 
correct polarity. 

But our experience is that given а continuous-current 
supply which does not vary beyond the limits of, say, 210 
and 220 volts on any part of the network, and Nernst lamps 
with 200-volt filaments, and 20-volt resistances, the average 
life of. the burners is almost as long as that of carbon 
filament lamps, and the yearly cost of renewals is so low 
that the saving in current leaves no doubt as to which type 
ought to be adopted. 

At Hythe we use 4-ampere and }-ampere lamps at the 


‚ above voltage for public lighting, and the behaviour of the 


burners has proved entirely satisfactory. 
The average of the first 86 l-ampere burners was 493 
hours. Of these 21 failed to reach three figures. 


5 lived between n .. 100 and 200 hours. 
3 5 e... 200 „ 300 „ 
9 К © . . 300 „ 400 „ 
11 " .. 400 „ 500 „ 
11 " 500 „ 600 „, 
3 " 600 „ 700 " 
2 » 700 н 800 » 
3 " 800 , 900 ,, 
3 ið . 900 „ 1,000 ,, 
9 11 сз ..1,000 „ 1,100 „ 
2 s e. 1,00 „ 1,200 „ 
4 » Ws .. . 1,800 „ 1,400 „ 


Several of the early burners were found to have been put to 
work with wrong polarity, with consequent speedy destruction, 
‘and in one or two cases the filaments or heating coils of the 
same lamp repeatedly failed. "This was traced to faulty 
action of the automatic cut-out, the heating coil remaining 
in action after the filament had lit up, thus causing the 
filament and heating coil to overheat one another until 
one or other failed. This is easily detected by abnormal 
brightness, and failure from this cause їв now prevented. 

That the lives were greatly shortened by these initiul mis- 
takes is proved by the fact that the next 30 }-ampere fila- 
ments to be brought in showed an average life of no less 
than 1,345 hours. 

Of these only one failed to reach three figures. 


1 lived between T 300 and 400 hours. 


d. € ese 400 „ 500 „ 
2 HE ess. 4700 „ 800 „ 
1 " ess. 800 „ 900 „ 
1 " | ..1000 „ 1,100 „ 
2 З es. 1,100 „ 1200 „ 
3 s i „1200 „ 1,300 „ 
1 : es. 1.300 „ 1,400 „ 
6 ii es eee 2,500 „ 1,600 „ 
3 s 1,600 „ 1,700 „ 
4 8 . 1,700 „ 1,800 „ 
4 a 1,800 „ 1,900 „ 
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Several burners which are still in use have been lit over 
2, 000 hours. EN 

The records of the j-ampere burners were thought at 
first to have been spoilt by a number of high voltage ones 
being issued in error, but it was found by comparing the 
average of these mixed burners with that of the correctly 
rated ones that this error, although considerably reduciog 
the candle-power, did not increase the average life, but 
apparently rather tended to decrease it. 

The first 14 © mixed" burners gave an average life of 
721 hours, while the next 11 200-volt burners showed an 
average of 780 hours. | А 


Of these 25 -ampere burners, one failed to reach 
100 hours. ! | 
3 lived between A .. 200and 300 hours. 
2 $i es vee 300 „ 400 „ 
4 : e... 500 „ 600 „ 
3 н es @00 „ 700 „ 
4 1 e) 0 700 „ 800 „ 
2 ü e. 900 „ 1.000 „ 
1 „ „ 1,100 „ 1,200 „ 
1 ji se 1200 „ 1,300 „ 
1 $ see 0. 1,3800 „ 1,400 „ 
1 is es 1,400 „ 1500 „ 
2 " se 1,500 „ 1,600 „ 


The ]-ampere lamps were used to replace ordinary bats- 
wing burners, and the 3-ampere the incandescent mantles. 

The larger size gives an excellent light, and is unquestion- 
ably superior to the usual size of incandescent mantle, which, 
when new, is about 60 С.Р. in most towns. 

It falls off in brilliancy as it gets older, just as the 
incandescent mantle does, but its average is certainly higher. 

The difference between the ]-ampere lamp and the bats- 
wing burner, although very marked at first,'is not much to 
boast about during the latter part of its life—that is, after 
the first 150 to 200 hours. In fact, I should not recom- 
mend the ] ampere lamp from experience for street lighting. 

There is no doubt that if you wish to impress your town 
councillors with the desirability of adopting electric illu- 
mination for their streets, yon must show them a beller as 
well as a cheaper light than they have had before. 

We have not up to the present used the newer Luna Nernst 
lamp for public lighting, bat have had a few of these under 
observation for some time; they appear to have as long a 
life as the older pattern, and the 4-ampere size with its 115- 
C.P., ог thereaboute, quite puts the ordinary incandescent 
mantle in the shade. | 

As regards globes, we tried a number of different kinds 
before we decided which to use, and finally adopted the 
“ Prism ” globe, which appears to diffuse the light the best, 
and give the effect of intense local brilliancy as well. In the 
case of the }-ampere lamps, we find it necessary to use the 
small inner globe as well, as with only the large one the heat 
is dissipated so fast, that many of the lamps fail to light up 
at all. | 

Another important point is the question of the best height 
for the light above the pavement... With lamps 55 to 70 
yards apart, we find this to be about 10 ft. for the }-ampere, 
and 14 ft. for the 4-ampere lamps. 

These points ought to be carefully considered in purchasing 
brackets to fit on existing gas standards. 

We now come to the important question of costa. For the 
purposes of investigation, let us assume that the whole of the 
public lighting of a district has been taken over by the 
electric supply company, who contract to alter existing gas 
lamps to electric, connect up and supply current to the same, 


switch them on and off, and carry out all necessary repairs, . 


&c., including one coat of paint to columns and bracketa 
each year, for a fixed annual sum per lamp; the lamps 
being lit half an hour after sunset, and extinguished half an 
hour before sunrise, say, an average of 4,000 hours per 
annum. [This should be about 3,905 hours, but 4,000 
appears to be the number estimated in many towns for all 
night lighting, and I have adopted it for this reason as a 
basis of calculation. ] 

We will now consider two cases that may arise. 

Cast I.—The electric supply company are commencing 
operations, and propose to convert all the gas lamps into 
4-ampere Luna Nernst, and to lay mains in all the roads 
und streets which are provided with public lamps, which 
mains will be used principally for a private supply on the 
Lhree-wire system; three-cores being used for the outers and 


nentral, and a fourth of smaller section for supplying a 
certain number of public lamps through a switch off one of 
the outers. As it will usually be impracticable to switch on 
all the lamps from the station, owing to the large fourth 
core which this would entail, it is assumed that a number of 
automatic switches are provided, each controlling about 20 
lamps, these switches being actuated by making the fourth 
core alive at the station. | 

It may be stated at once that this wa8 not done at Hythe, as 
part of the mains had already been laid with three-core cable 
before the public lighting was decided upon, and, con- 
sequently, the fourth core on the newer part of the network 
is made alive at street corners throngh the switches on the 
lamp brackets, and it is necessary for a man to walk between 
3 and 4 miles to switch on the lamps, which are fed off 
about 12 miles of mains. 

At Sandgate, the adjacent district, the lamps are switched 
on by means of automatic switches actuated from two of the 
cores of a telephone cable. 

Several methods of switching direct from the statíon will 
readily suggest themselves, and for the sake of completeness, 
the following one is described. (See fig. 1.) 

The switch-core S is made alive off the positive at the 
station, and a high-resistance solenoid in the automatic 


TO STATION 
1 


switch, which in the diagram is shown as an ordinary relay, 
is shunted across the first lamp, which is connected between 


- в and neutral. 


The switch makes s, which is open-circuited at the lamp, 
alive beyond this point off the positive core. 

At any lamp, at a street corner or elsewhere where it is 
desired to take off another circnit, another automatic switch 
is similarly inserted, во a8 to make the lamp core of the 
branch cable alive off the negative. 

This process can be continued indefinitely, each circuit 
switching on the one next to it. 

We will now proceed with the details of the cost, 

This is made up of the following items :— 

Capital Charges.—Lamp brackets, reflectors, and globes ; 
Nernst lamps ; lamp service cable; joint-boxes, &c. ; labour 
for fitting, jointing, trenching, &c. ; repairs to trenching ; 
switch-gear ; and a proportion on main cables. 

Revenue Charqjes.— Current, renewals, repaire, maintenance, 
painting, &c. | | 

Lamp Brackels.—Swan-neck brackets for fixing to ordinary 
lamp columns can be obtained for £1 158. 6d. each com- 
plete, with prism globes and reflectors. 

Nernst Lamps.—3-ampere Luna type, price 158. each net. 

Lamp Service Cable.—]t is assumed that the main is laid 
on one side of the road only, and that it is necessary to cross 
for every other lamp. If the average width of the road from 
cable to column is 40 ft., this will mean an average of 
20 ft. per lamp for crossings; and if the cable is laid about 
18 in. deep, this gives with bend into base of column 2 ft., 
pavement to fuse-box on bracket, say, 16 ft., making a total 
of 88 ft., or about 13 yards. Two-core lead-covered and 
armoured cable single 18-wire costs £39 per 1,000 yards, or 
108. per lamp. 

Joinl-boz.— One tee-box, compound, and fittinge, 178. 

Labour. One jointer at 84d., and one labourer at 51d., 
will do one road crossing and one other lamp in 104 hours = 
12s. 3d. per lamp. 

Repairs to Trenching.—At 18. per yard, вау 8s. рег lamp. 

Automatic Switches, — These can be obtained in a cast-iron 
box, which can be fixed in the base of the column, if this is 
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large enough, or clamped to the post. Price £1 178. each. 
Labour for fixing and connecting up, 18s. Total, £2 10s. 
Each would control 20 lamps, therefore cost per lamp 
= 28. 6d. | 
. Main Cable.—Cost of extra 012 sq. in. core varies 
according to the size of the cable; the average would be 
about £15 per 1,000 yards of cable; assuming 15 lamps 
per 1,000 yds., we have cost of extra core per lamp = £1. 
No allowance has been made for the other three cores, 
as a few street lamps would not affect the Size of cable 
installed. 2 dos 
Current,—The cost of current is taken to be the cost of 
generating extra units during the time that the plant is 
running. | E | 
There should be no charge for labour, &c. ; in fact, the 
only items would be coal, water, oil, and waste. We 
may safely put this down at 75d. per unit output as an 
average figure. Assuming 4,000 hours per annum with 
}-ampere lamps, we have{420 units at *75d. = £1 68. 3d. 
Renewals.—Average life, say, 700 hours, or six renewals 
per lamp per year. Price of burners, 18. 10d. net. ; labour, 
6d. ; total, 28. 44. х 6 а= 144. 
. Repairs and Maintenance. — This item, after allowing for 
renewals, is practically negligible; suppose we ғау 1s. per 
annum. 
Painting.— One coat per lamp, Is. 3d. 


SUMMARY. 
Capital Charges — 
Lamp bracket, &c. £115 6 
Nernst lam - 015 0 
Bervice cable 010 0 
Tee-box 017 O0 
Labour ves А ids i .. 012 3 
Repairs to trenching vs p .. 08 0 
Switchgear... ess s A 0 2 6 
Main cable ... 100 
Total е sit .. £6 0 3 
Interest on £6 Os. 3d. at 5 per cent. = 6s. 
Revenue Charges — 
Interest on capital... s $e .. £0 6 0 
Carrent sae one eee *. 1 6 8 
Renewals ... wai T 014 O0 
Repairs, maintenance, &c. 0 2 8 
Total yearly cost ... . £2 8 6 


CASE II.— The supply company have laid three-core 
mains in practically all the streets where a supply is required 
for public lighting. 

In this case the items under “ Capital" for switchgear 
and main cables are eliminated, and their place taken in 
the revenue charges by cost of lamplighter's wages. 

А man will. light on an average about 80 lamps in 
1} hours, or 3 hours per day. To this add a quarter of 
an hour's walk to the nearest lamp (he would probably live 
in the neighbourhood of the lamps he had to light) giving a 
total of 4 hours per day, or 1,460 hours per year, which at 
6d. per hour= £36 10s. for 80 lamps, ог 98. 14d. per lamp. 

Deducting interest at 5 per cent. on £1 28. 6d. (switchgear 
and extra core in main cables), :.e., about 18, 14d., we have 
to add 88. to the figure arrived at in Case I., viz., £2 88. 6d., 
giving а total in this case of £2 168. 6d. 

In many towns, ав at Hythe, а combination of these two 
cases may be possible, when by means of 4-core cable in side 
streets the item for lamplighters’ wages may be considerably 
reduced. | 

It will doubtless be admitted that in arriving at these figures 
all costa have been liberally allowed for, in fact, they have all 
been taken from actual experience, and the following will 
show that in many districte these costs will allow for an in- 
clusive annual price being charged, which, while leaving a 
small margin for profit, is considerably lower than the price 
at present paid for gas lighting. 

An average has been taken of the cost in 71 towns in 
England of gas, lighting and extinguishing, repairs, mainten- 
ance, &c., which costs do not include any capital charges such as 
lanterns, or service connections, &c. They refer to what are 
termed “ordinary” batswing burners using on an average 
about 4 cb. ft. of gas per hour, and incandescents varying 
from 60 to 30 C. . 

The lighting hours, of course, vary, and, in adjusting the 
cost per lamp for each town, to the equivalent of 4,000 
hours’ burning per year, I have considered that a certain 


percentage increase in the number of hours per year would 
only mean half this percentage increase in cost. 

On this basis the average works out, at £3 12s, 6d. per 
lamp per annum, which is во far in excess of the figures 
given for electric lighting, that it certainly seems to bear 
out the contention that in many cases there should be 
no great difficulty in obtaining a contract for public lighting 
by electricity, especially in towns where a new scheme 
is being carried out. In many towns, the cost for 
lighting by gas up to 11.80 or midnight only is over 
£2 15s., while the highest figure for about 4,000 (actual) 
hours is £7.198, and the lowest £2 5s., there being only — 
seven towns out of the total of 71 with costs anything like 
as low aa this, 

This is clearly a question of ** dumping,” and the central 
station engineer has to himself the question, ** Can I 
dump current at 1d. a unit?” I so, and the inclusive 
cost of gas lighting in his district is not exceptionally low, 
and the Town Councillors are not all shareholders in the gas 
company, he ought to be able to fix up a contract for public 
lighting by Nernst lamps which will not only show a profit, 
but also help him to materially reduce his costs per unit 
generated. | | 


THE CONDUCTOMETER. 


Br ROLLO APPLEYARD. 


AN article by Mr. John Rymer-Jones, beginning in the 
ELECTRICAL REVIEW of April 29th, and ending in the issue 
of May 6th, deals with the relative merits of my conducto- 
meter, and those of а simple ‘metre bridge’ . . . . with- 
out any alterations or additions." It must be by tome 
mischance that he ignores the cardinal fact that the con- 
ductometer lends itself with complete facility to measure- 
ments of percentage conductivity by the mass method ; and 
it must be by inadvertence that, for the purposes of the 
article, he annexes the scale of my conductometer, inserting 
itin his Diagram 2, p. 727, as his Scale B, and that he 
discourses about the combination as “а simple ‘metre 
bridge’ . . . . without any alterations or additions.” In 
defence of my instrument, I am, therefore, obliged to state 
that the particular graduation of that Scale B is described 
for the first time in my Patent No. 28,948 of December 
31st, 1902, and that it is an essential and charac- 
teristic feature of the invention. Again, in describing 
the supposed limitations of my instrument, the article 
erroneously suggests that the conductometer requires 
the diameter to be measured before testing, and 
if done only immediately prior to balancing, as is said to be 
the practice, gauging delays the process of testing." The 
truth is, that the conductometer puts no restriction whatever 
upon the operator as to the particular stage of the testing at 
which the wires are to be either weighed or gauged ; it is 
simply а mechanical device provided with scales, whereby 
the corrections to the ordinary slide-bridge are applied by 
easy manipulation, The operator may use this mechanical 
device at any time he pleases, either before or after the elec- . 
trical balancing. In view, however, of the labour involved 
in repeatedly turning over and handling several tons of copper 
wire, it is often convenient, and always economical, to com- 
plete the gauging and the electrical balancing at a single 
handling. With the conductometer, the whole operation of 
gauging, electrical balancing, and labelling a hank with its 
mean diameter, and with its measured percentage con- 
ductivity, takes on the average less than half a minute. 
How, then, in any part of the prccess, can there be said to be 
“delay”? We are further reminded (р. 727) that with 
some other methods the correction for any difference per 
cent. in weight may be allowed for at leisure.” So it may, 
if desired, with the conductometer. But when stranders are 
calling out for wire, there is little leisure; and, moreover, 
any such postponement of the report from the testing-bench 
retards the flow of work through the shop, and fills up the 
floor space with unpassed stacks of wire. In a word, elec- 
trical balancing and either gauging or weighing are essential 
to all conductivity tests; extensive arithmetic їв not. Con- 
sequently, if time and trouble, and the chances of arithmetical 
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error are to be reduced, we must seek to perform the arith- 
metic automatically. We must evaluate the greatest error 
that can be allowed in the final result, and we must design 
the mechanical arithmetic-device accordingly. 

There is another point upon which it would ba interesting 
to have further information. In describing a method which 
he says has been in use for many years,” Mr. John Rymer- 
Jones informs us that “the standard is given a resistance 
equivalent to a wire of 100 per cent. purity, and of the 
exact specified weight, by adjusting its length to something 
more or less than 30 ft., as required.” I should be glad to 
know how many years this method of adjustment of the 
standard to 100 per cent. has been in use, the plan adopted 
for measuring the revised length of wire, the time taken to 
complete a test by that system, and the degree of precision 
attained. In my paper on the conductometer (Proc. Inst. 
C. E., Vol. cliv., Session 1902-8, Part IV.) it is mentioned 
that, ** from the known length and diameter of the standard 
wire the resistance corresponding to 100 per cent. con- 
ductivity may be calculated for wire of the gauge under test, 
and this resistance may then be ineerted in the bridge-arm 
instead of a standard wire, Or, using a preliminary test 
wire of known conductivity, setting the slider to the position 
on the bridge which would give balance if the standard were 
100 per cent., and keeping the slider in this position, the 

. length of the standard wire may be adjusted until balance is 
obtained.” But I also show that, with the conductometer, 
all this careful work can be avoided by a simple setting of 
the “ conductivity scale —an operation which is performed 
in about one second of time. The conductometer is put 
forward, not as an instrument for the extreme refinements of 
laboratories, but as a commercial instrument adequately 
fulfilling all the requirements of practical routine work. It 
can be used by an intelligent factory-hand with the ease and 
certainty of а slide-rule—which, in effect, it is. As the 
article by Mr. Rymer-Jones is calculated to be detrimental 
to the reception of the instrument, I will endeavour to give в 
sufficiently detailed account of it to enable an impartial mind 
to form its own opinion. 

Fy, The problem to be solved was :—(1) To find an expression 
for the successive positions of balance corresponding to suc- 
cessive unit increments of percentage conductivity of a 
test wire when balanced on a slide-bridge against a standard 
wire; (2) To find how to compensate the scale readings if 
the standard wire happens to represent other than 100 per 
cent. condactivity ; (3) To find how to compensate for small 
differences of diameter between successive wires and the 
standard wire; (4) To find how to compensate for small 
differences of mass between successive wires and the standard 
wire; (5) To design а direct-reading instrument to enable 
the corrections to be applied with the greatest possible 
simplicity ; (6) To determine the limita of accuracy, and the 
safe range of measurement with such an instrument. I 
arrived at the gradnations as follows :— 

Let there be two wires, of equal length and of equal 


diameter, balanced upon a slide-bridge. Let their percentage 


conductivities be (100 + w) and (100 + «) respectively, 
and their resistances Ra, R, respectively. Then 
(100 + w) R = (100 + 2) Ra (1) 
If the bridge-wire is divided into 100 equal parts, and if 
balance is at L, such parts . 
(100 — L) R. = L Ry. (2) 
From (1) and (2) 
_ 100 (100 ++) 
200 + + w 


І, 


; (3) 

or, if i^ = o, | 

100 (100 + «) 
200 + x : 


L = 


(82) 


If now, in (8) w be supposed constant, 
100 (100 + «) 


P 
д.с (200 + + w)?’ 

Let 5. = 1, col responding to 1 per cent. change of con- 
ductivity, thea 


ыс йө 100 (100 + %) 


(200 + х + 0) ' 


The limiting case is when « = w = o, giving 
10,000 TA эү 
L 70,000 0:25 scale division. 

As each division is 1züth of the length of the bridge-wire, 
this means that, for positions near the middle of the bridge- 
wire, 1 per cent. change of conductivity of the test wire will 
correspond {о а movement of the slider through approxi- 
mately roth of the length of the bridge-wire. The next 
step was to imagine а bridge-wire graduated into 4jyths, 
and to calculate the small errors due to this uniformly 
divided scale. These small errors will be found evaluated in 
my paper (Proc. C.E.) lc. The patent describes the con- 
ductometer as an instrument of the wire-bridge type," 
which may be graduated in equal divisions on the con- 
ductivity scale. And it states that a difference of 1 per 
cent. in the conductivity above or below 100 Matthiessen 
means a displacement of the balancing point by an amount 
practically equal to z},th of the total length of the bridge 
wire, and that if this unit of length be adopted for the gra- 
duation of the conductivity scale, an accuracy of 0°1 per 
cent. is attained within the limits of 95 per cent. to 105 
per cent. oonductivity of the stendard, a range which is 
quite sufficient for the usual routine testa for high con- 
ductivity copper." We. are, therefore, able to judge as to 
how far diagrams 1 and 2, p. 727, represent a simple 
slide bridge. . . without any alterations or additions," 
and as to how far the conductometer scale has been there 
appropriated for critical comparison with itself. 

(To be continued.) 


AUTOMATIC OVERLOAD AND REVERSE 
CURRENT CUT-OUTS. 


On Thursday and Friday last week, those who were so well 
advised as to avail themselves of the opportunity were 
Lreated to а masterly exposition of the principles involved in 
the construction of reverse current and other circuit-breakers, 
with practical demonstrations, by Mr. Leonard Andrews, 
who has made this subject peculiarly his own. The demon- 
stration took place at the showrooms of Messrs. Cowans, 
Ltd., 82, Victoria Street, S. W., where a variety of circuit- 
breakers had been specially fitted up for the purpose. 

Mr. Andrews first explained how the early differential type 
of reverse current cut-out fails, due to a heavy reverse current 
swamping the effect of the shunt winding, just as the N-pole of 
& powerful bar magnet, will attract the N-pole of a weak one, 
when the latter is near enough to the former to be oppositely 
magnetised by induction. Next, the motor type, which Mr. 
Andrews described before the I.E.E. six years ago, was 
Shown to fail for the same reason, owing to the necessity of 
giving the H-armature a slight backward веб to ensure ita 
not acting with a forward overload. In this connection, it 
appears to us that the failure was simply due to the use of an 
H-armature, and the consequent variation of magnetic 
reluctance according to its angular position. If a uniformly 
slotted or smooth-core cylindrical armature were employed, 
the iron core would bave no tendency to rotate, no matter 
how great the forward or reverse current, and the rotation 
of the armature would depend solely upon the relative 


. directions of the shunt and series currents. 


However, the difficulty has been entirely overcome in a 
most ingenious manner, by adopting a closed magnetic cir- 
cuit upon which the forward series and shunt ampere-turns 
act in conjunction, with a magnetic shunt between them con- 
sisting of a movable plunger. The latter is unaffected so 
long as the series current is in the forward sense, regardless 
of its magnitude; but upon the reversal of the series cur- 
rent the core is magnetised and attracted, even if a very 
heavy reverse current is flowing. Moreover, the device will 
operate even when the bus-bar voltage falls to a very low 
value. 

A pendulum polarised relay suitable for both direct and 
alternating current was shown in electrical connection witha 
circuit-breaker, after which the alternating current direction 
indicator devised by Mr. Andrews was explained. By com- 
bining with this a non-polarised relay, an alternating current 
reverse current cut-out is obtained, which was shown to 
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operate satisfactorily, even when the bus- bar voltage was only 
25 per cent. of the normal. The principle of the current 
direction indicator is extremely ingenious; we hope shortly 
to give a detailed description of this and of the other apparatus 
exhibited, which included Mr. Andrews’ perfected system of 
protecting duplicate feeders ;! a new time-element cut-out, 
having a time lag inversely proportional to the magnitude of 
the Joad ; and a scientifically arranged system of extra high 
pressure switchgear. Mr. Andrews and Messrs. Cowan are 
to be congratulated both on the manner of the demonstration, 
and on the exceedingly interesting matters with which it dealt. 


ФЬ. — —— — — = — — — 


UNDERGROUND ELECTRICAL SUB- 
STATIONS. 


In а memorandum recently issued by the Board of Trade, under the 
Factory and Workshop Act, 1901, certain recommendations are 
embodied in regard to underground electrical sub-stations. The 
memorandum deals with dimensions, construction, ventilation, man- 
hole covers, and stairways, and the arrangement and protection of 
the apparatus. 

It is remarked that many sub-stations have been constructed and 
fitted up in a manner dapgerous to people bavine to enter them, and 
that this largely arises from tbeir insufficient size or through faulty 
design of the chambers, matters wbich cannot be remedied without 
practically reconstructing them. It is recommended that a tall 
man should be able to stand upright on the working floor with- 
out touching the roof or апу cables, and for this a height of 7 ft. 
will suffice. 

The area should be such that ample space is allowed to walk past 
transformers and to work the switches, also if the chamber is 
narrow it should be long enough to allow of the L.P. board not being 
immediately opposite the H P. board. x 

The switchboard should not be fixed on the wall above trans- 
formers, 'so that the operator is often in contact with tbe trans- 
former cases or stands on them. Transformers made by different 
firms vary considerably in dimensions, but in general а minimum 
area of 4 ft. square would be sufficient for single transformer 
chambers, and would allow of a satisfactory arrangement of switch- 
boards. When out- puts larger than 30 xw. are required, the chambers 
should be large enough to accommodate an out-put of 75 kw., and for 
suoh stations it is proposed that there shall be а minimum width of 
5 ft. and a minimum area of 50 sq. ft., the actual shape of the station 
depending on local circumstances within these limits. If the plan 
of the chamber is а square, the minimum inside dimensions for 
75 Kw. will therefore be practically 7 ft. cube, which is in accordance 
with recent practice. 

No part of the above ares should be utilised as an entrance to 

.the chamber. An additional space in the case of the single trans- 
former (30 xw.) chamber not less than 2 ft. by 2 ft., and in the 

case of a 75 xw. (or more) chamber not lese than 3 ft. by 3 ft. 
should be provided forthe purpose ofentry. Entrance through the 
roof of the chamber proper is objectionable, because (a) if any 
water enters, it falls on that part of the floor which it is important 
to keep dry, (5) the necessary ladder obstructs the working space, 
and (c) 4 person going down the ladder frequently has to descend 

. very close to live conductors Entrance should, therefore, always 
be at the end or side of the chamber proper. 

For every 10 xw. additional above 75 kw. capacity, not less than 
5 эч. ft. shonid be added to the floor area. 

In the case of double-floor stations, chambers may be used for 
double the output of single-floor chambers of the same area, pro- 

. vided tbat the height from the working platform to the roof is not 
less than 7 ft., and the height below the working platform and the 
floor not less tban 6 ft. It is obviously essential that the chambers 
should be watertight. Glass pavement lights are not recommended, 
as they are generally found to give trouble by leakageand condensa- 
tion of water on the under side. 

It is desirable that the floor be laid on an incline of not less than 

1 in 100 towards a sump situate in the entrance annexe, immediately 
below the manhole. The sump should not be connected with the 
town drainage system, to avoid flooding of the cbambers by water 
“backing up” the drain during thunderstorms or heavy rains; also 
in the event of the trap being allowed to become dry, to prevent 
the chamber becoming filled with sewer gas. 

For ventilation purposes it is necessary to provide an inlet 
duct at one end of the chamber, and an outlet duct at the other. 
It is preferable that the inlet be near the floor of the chamber, and 
the outlet near the roof. To maintain a sufficient current of air ап 
electric fan at the mouth of the outlet duct is recommended. The 
sectional area of each duct should be not less than 1 sq. in. for every 
10 cb. ft. capacity ofthe chamber. This rule, which is in accordance 
with modern practice, will give for a 30-k w. chamber an area about 
equal to that of a pipe of 4 in. diameter; and, for a 75-kw. chamber, 
7 in. diameter. Where possible the ducta should be led above the 
ground level into special ventilating posts or up the wall of adja- 
cent houses. Та any case it is advisable that the mouth of the out- 
let duct be not immediately over the switchboards or transformers. 

Except in very large chambers, one entrance serves for the access 
of workmen and also for the introduction of transformers and 
apparatus. For the latter purpose the opening must, in general, be 
not less than 2 ft. square, but is often considerably Jarger. A cover 
opening to the full size of the manhole is to be preferred. ; A cover 


which 


to meet the requirements, is provided with & trough 
round the inside of the frame to catch any water, the trough being 
drained by а pipe leading to the street cutter. A cover frequently 
used provides for the lid being locked back wben open; а grating, 


. which can bs readily opened from the inside, covers the opening 


when the lid is open, An iron ladder at an angle to the wall, with 
flat treads, is preferable to a vertical ladder or iron bars built into 
the brickwork. | 

It is recommended that а door and a stairway should be provided 


for aub-stations which have to be frequently visited, and for all sub- 


stations of over 300 Kw. capacity. 

Arrangement and Protection of Apparatus.—A clear passage not 
lees than 3 ft. wide should be provided in front of the apparatus 
which has to he bandled. All high-pressure apparatus or cables 
should be distinguished by means of red paint or otherwise, and 
should be kept, as far as possible, in a distinct portion of the 
station. High-pressure and low-pressure switchboards should be 
kept apart, and all high-pressure apparatus and cables should be pro- 
tected so that accidental contact with the same is impossible. 

The metallic portion, other than the conductors of every trans- 
former, must be efficiently connected with earth, in accordance with 
the Board of Trade regulations, and other metal work not in con- 


. nection with the circuits should, where practicable, be connected to 


earth. Wherever vuts are used on electrical apparatus, it is recom- 
mended that they be secured by lock-nuts. 

Switchboards with cable connections at the back, should have a 
clear space at the back of the boards not less than 3 ft. wide. The 
chamber will, therefore, have to be larger accordingly for this class 
of switchboard, unless it is arranged that all pressure can beentirely 
cut off from the sub-station when examination or work at the back 
of the boards is undertaken. It is recommended that a telephone 
communicating with the generating station be provided in every 
sub-station. No conductors or live metal should be within reach of 
a person on the entrance ladder. Fuses used in the low pressure, 
a« well as the high pressure, circuits, should be of the switch- 
fuse or other type in which the fuse can be replaced when necessary 
without the handling of live metal. It is recommended that insu- 
lating platforms or india-rubber mats be in any case provided. Tne 
latter, however, must be kept dry. : 

When any cleaning, necessitating the sbutting off of the supply, 
has to be undertaken, precautions should be taken to ascertain 
definitely that the supp!y has been cut off, not only from the high 
pressure feeding main generally in use, but aleo from any duplicate 
or inter-connecting feeder. It is important that the arrangement 
of switchgear, cables, &c., be carried out on а systemmatic and 
orderly plan, i 


STEAM TURBINE ECONOMY. 


Werra in the Electrical World and Engineer, Mr. Mattice refers 
to the question of the vacuum necessary for the turbine, and he 
controverts the popular opinion that the turbine is more in need of 
vacuum than the reciprocating engine while, at the same time, he 
admits that it gaius more as the degree of vacuum increases. In 
fact, there is on this point a distinct appearance of baving his cake 
and eating it simultaneously, which is an impossible thing, as we 
were taught in the nursery. He claims that all engineers are daily 
appreciating the value of vacuum, which is true in a limited degree. 
Since steam engine practice has been so largely controlled by 
the exigencies of electrical work, the tendency has been to 
neglect condensing. Chief engineers too frequently have looked 
complacently on vacuum gauges reading 16 in. and 20 in. where 
the condenser outflow has not been above 100° F. This is, of 
course, an altogether inexcusable thing, indicative of air leakages 
rather than inefficient condensation, and it is high time that 
engineers should begin to appreciate hich vacna. At the same 
time, the last fraction may be attained at a cost in temperature that 
is hardly worth while inourring, and the utmost care must be taken 
that а good vacuum is really the product of temperature and air 
tightness, and not produced by excessive air-pump work. Mr. 
Mattice thinks it is easier to obtain a good vacuum with the turbine 
than with ordinary engines, because there is lesa leakage at glands. 
As regards the power required to drive an air pump, Mr. Mattice 
quotes а case of a turbine of 2,120 в.н.р. with a vacuum of 27:89 in. 
on & barometer of 29:18. The power to drive the air pump was 
14'4 I.H P., or less than 077 of 1 per cent. of the main power. 
Assuming that all this power was consur2d in raising the vacuum 
from 27 in. to 28 in., and that the air-pump engine used 25 lbs. of 
steam per H.P.-hour, this would show 360 lbs. of steam per hour 
for 1 in. extra vacuum. Yet tests show that an increase of 1 in. of 
vacuum showed 0:68 lb. reduction of steam consumption per 
KW.-hour at 1,250 xw., the rated power of the turbine; this repre- 
sents 850 Iba. per hour of steam saved by 1 in. of vacuum, costing 
360 lbs. of steam to obtain, op the above liberal assumption. The 
saving ів 490 lbs., or fully 2 per cent. of the total steam consumption 
of the;turbine, which is worth saving. Actually the saving is greater 
than this, because the whole of the vacuum only demands the power 


debited to the last inch. 


The gain from auperheat, says Mr. Mattice, is too well known 
to require argument. Really, one would think that this was so; 
but, if Mr. Mattice would come over to this country, he would 
find that engineers in but few cases understood superheat 
thoroughly, and rarely appreciated it at its true value. 
American engineers are looking into the question of superheat inia 
ie er pointe to their securing a sound knowledge of it. The 

eshift way in which the subject is treated in this country offers 


but a poor prospect of success. It has been pointed ont that super- 
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heaters are looked on too much as cheap accessories of a boiler, 


whereas, properly speaking, the boiler should be a well-made 


accessory to а superheater. We heard recently of some testa made 
upon e superheating plant in which the experimenters bad not 
even gone to the trouble of putting reliable steam gauges before 
and after the su 

the emall pipes. is drop of pressure is sometimes from 15 Ibs. 
to 25 Ibs. aud to secure good effects it ought not to be more than 
2 lbs. oy 3 lbe. Yet superheaters are put in by dozens, which produce 
wire-drawing of 12 lbs. to 20 lbs., and engineers don't even know it. 


— 


OUR LEGAL QUERY COLUMN. 


[Questions addressed tothe Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, §c., 
тоу be made, Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 


NO“ writes: — 1. Is it legal for a local authority to lease a 
provisional order to a company ? 

" 9. If so, should the local authority insert a clause in the agree- 
ment or lease, giving them the right to cancel the same at their 
option at the end of certain definite periods, вау, 7, 14 and 21 years. 

“3. Are there any other clauses of a Jegal or technical nature 
which it would be usual or advisable to insert in the! agreement to 
safeguard the interests of the local authority ? 

"4. Does the Board of Trade issue a model agreement for such a 
transaction? If not, where could one be seen so that some idea 
oould be formed of what is usual? 

„ With regard to the first question put by Nemo,“ the answer 
appears to be furnished by the Electric Lighting Act, 1882, of 
which Sec. 11 provides that: — Avy local authority who have 
obtained a licence, order, or special Act for the supply of elec- 
tricity, may contract with any company or person for the execution 
and maintenance of any works needed for the purposes of such 
supply, or for the supply of electricity within any area mentioned 
in such licence, order or special Act, or in any part of such area; 
bat no local authority, company, or person shall by any contract or 
assignment, transfer to any other company or person, or divest 
themselves of any lega] powers given to them, or any legal 
liabilities imposed on them by this Act, or by anv licence or special 
Act, without the consent of tke Board of Trade." 

It would seem from this section that if the Board of Trade con- 
sent, an agreement for a lease may be entered into. | 

With regard to queries 2, 3 and 4, the form of lease must depend 
upon the peculiar circumstances of each case. “Nemo” might 
apply to the Board of Trade for a form of lease. It is not known, 
however, that such forms have been drawn up. 


NEW PATENTS APPLIED FOR, 1904. 


Compiled dg pi for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, » High Holborn, London, W.C., and at Liverpool, to whom all 
‘inquiries should be addressed. 


9,997. “Improvements in and relating to ‘clusters’ for incandescent electric 
lamps." J. H. Dare. April 25th. 

9.427. An automatic electro-magnetic sanding-gear for use on electric rail- 
ways and tramways operated instantaneously with tbe electric emergency brake 
from the controller handle.“ C. W. Crossiz and A. Warp. April 25th. 

9,443. "Improvements in relation to resonators for use with currents of high 
5 wireless telegraphy and other like purposes." С. А. WRIGHT. April 
95th. K 


9.448. Improvements in relation to vacuum electrodes for the production of 
X-rays with currents of high frequency." С. A. WRIGHT. April 25th. 

9,259. Improvements in electric shoes." J. W. Grass. April 25th. (Date 
applied for under Patents Act, 1901, July 16th, 1908, being date of application in 
United States.) (Complete.) | 

9,468. “Improvements іп or relating to a method of and apparatus for heating 

he charge of electric furnaces.” A. NEUBUKGER. April 25th. (Complete.) 

9,517. ‘Improvements in insulators.” A. RICHARDSON, J. Heap, H. Heap, J. 
BalLey, T. BRIERLEY, and R. BILLINGTON. April 26th. 

9,518. “Improvements in hangers or ears for overhead trolley wires.” A. 
RicRARDBOR, J. Hear, H. Hear, J. BAILEY, T. BRIERLEY, and R. BILLINGTON, 
April 26th. 

9,528. ‘Improvements in battery cells." 
(Complete.) ' 

9,527. High frequency effluve respiration for inhalation of electronized 
air, gas, or vapours. H. A. KENT. April 26th. 


9,530. Improvements in the electrical ignition used in connection with 


W. O. DcNTLEv. April 26th. 


interna! combustion motors and the like." C. RIDpLEW and J. RIDLEY. 
Apri! 26th. 
9,542. Sparking plugs for use in connection with the electric ignition 


systems of internal combustion engines." W. WILLIAMS, April 26th 


9,547. “Improvements іп electrodes." H.C. Levis, (The General Eleotrio 
Co., United States.) April 26th. 


9,565. "''Improvements in electric tramway or railway vehicles." J. 8. 
RaAwoRTH. April 26th. 

9,591. "''Improvements in electric motors." R. MceNzrLL. April 26th. 
(Cornplete.) 


9,6047. “Improvements in electro-magnetic igniters for explosion motors.“ 
P. PicHARD and E. MEUNIER., April 27th. (Complete.) 


9,0489. ''Improvements in connection with gas and electric light brackets and 
fittings for the same.” A. Rupp, April 27th. 


rheater,so as to find the drop of pressure in. 


. AND Co., LTD., G. 8. Grimston, and F. 


HircH. April 80th 


9,688. Improvements in machines for making incandescent electric lamps. 
Tur British THomson-Hovstox Co., LTD. (The General Electric Co., United 
States.) April 27th. 

9,660. ‘Improvements in startin 
British Тномвон-Носвток Co., LTD. ( 
April 12th. 


-9,669. "Improvements in electric tele 


devices for electric motors." THe 
e General Electrio Co., United States.) 


pb apparatus.“ БгкмЕхв Bros. 


NER. April £7th. | 
9,688. А sanitary rotating diaphragm for telephones." S. CHURCHILL-Ortox. 
April 27th. (Complete.) : 

9.718. Improvements in or relating to electric lamps especially applicable to 
electric lamps of the character known as „рош arc lamps’ or luminous 
vapour electric lamps.“ С. О. Влвтілк. April 28th. "m 

9,744. Improvements in water-tight covers for electric tumbler switches.“ 
THE GzxxBAL Contracts Co., Lro., and W. H. FLOOD. April 28th. 

9.796. ** An electrolytic resistance for electro-therapeutic use.” J. G. EVERETT. 
April 29th. 

9.802. An improved electric ignition plug for internal combustion or 
explosion engines." A.Howsow. April 29th. 

9,831. Improved means for the regulation of electric cirouite for the 
production of constant current and or constant романа, R. W. Јамка. 
The Northern Electric Co., United States.) (Complete.) April th. 

9,940. “ Improvements in and relating to electric alarm appliances.“ L. LAUFER. 
April 29th. : 

9,841. ‘Improvements in commutators for dynamo-electric machines.” Тик 
гесин THomson-Hovston Co., LTD. (The General Electric Co., United States.) 
April 39th. 

9,849. Improvements in incandescent lamps.“ Тнк British Тномвок- 
Houston Co., LTD. (The General Electric Co., United States.) April th. 

9,844. “Improvements in vapour electric apparatus.” THe БВитївн 
THoxsos-HousroN Co., LTD. (The General Electric Co., United States.) 
April 29th. | 

9,874. Improvements in electrio Switches." С. B. Оскк. (Date applied for 
under Patents A 1001, August 25th, 1908, being date of application in 
United States.) April th. (Complete.) 

9,914 “Magneto electric igniting device.“ C. HAUPTMANN, 
( Complete.) ; : : 

9,950. “Improvements in or relating to the collector rings of alternating- 
current generators and motors." С. ре Kanpo. April 80th. (Complete.) | 

9,959. ‘Improvements in electrically-driven steering gear." W. H. HARFIELD. 
April 30th. р { 

9,904. “ Electrical peroussive drill." P. CzNTNER. April 80th. 

9,969. ‘‘Improvements in eleotrically-driven coal-whips or hoists.’ J. 
WILHELMI. April 80th. 

9,981. ''Bhbade-carrier for electric glow-lamps and the like.” K. WALTHER. 
April 80th. (Complete.) ' | О . . 

9,984. “ Improvements іп or relating to electric cable conductors," W. E. 


April 30th. 


` 


- 


. High Pressure Gas Transmission.— Readers of these 
columns who dare to sym 


thise with the gas transmission proposals 
lately brought forward by Mr. C. A. Smith, in the face of the 
scepticism usual on such occasions, may draw some comfort from 
the fact that just such a high pressure system is now under con- 


struction by the Laclede Gas Light Co. of St. Louis, for the 


purpose of more economically conveying illaminating gas over an 
area embracing 65 square miles. Three syatems were considered :— 


.(1) large low pressure feeder from a central holder to centre of 


district to be covered; (2) medium sized feeders from the main 
holder to an auxiliary holder in the centre of tbe district; (3) high 
pressure feeder to distribnting centres and reducing valves for 
obtaining the service pressures. The enormous expense of construe- 
tion prohibited the first two methods, and the third was adopted. 

The pressures to be employed at St. Louis are approximately 5 Ibs. 
per sq. in. on the medium pressure feeders, and from 20 to 80 lbs. 
per eq. in. for the high pressure suburban transmission. pipes. The 
5 1b. pressure limit was chosen for the medium pressure system on 
account of the use of cast-iron mains, but for the high pressure 
system iron pipes with screwed fittings will be used. With this 
construction any desired pretsure can be carried, and the distribu- 
tion radius extended to 100 miles if necessary. In the medium 
pressure system a blowing set, consisting of a blower direct 
driven by a 300-н.р. Westinghouse horizontal gas engine, is used. 
The engine uses ordinary illuminating gas, and is controlled by an 
automatic pressure governor. | 

Thia installation, according to the Journal of Electricity, Fower 
and Gas, of San Francisco, is one of the first of its kina in the 
illuminating gas field; the system has, however, long been in use 
for the distribution of natural gas. 


The Permanent Expansion of Cast-Iron. — Mr. 
Alex. E. Outerbridge writes to the Journal of the Franklin Institute, 
April, 1904, to draw attention to a curious property of cast-iron 
which he has discovered, and which has an important bearing on its 
use ав а constructive material for buildings. It appears that the 
volume of cast-iron is permanently increased after it has been 
heated. This effect is attributed to the action of the gases occluded 
in the cast-iron. The action of these gases, when heated, is to create 
innumerable spaces or cracks in the metal, which, though not visible 
to the naked eye, can be plainly seen under the microscope. Cast- 
iron disintegrated in this way by occluded gases, when placed in 
water for some time, absorbs a considerable amount of the fluid, and 
increases in weight. The importance of understanding this property 
of cast-iron was shown by the observations made after the recent great 
fire at Baltimore. It was found that the cast-iron framework of doors, 
set in granite, had expanded to a considerable extent, and had not 
again contracted. Steel appears to be entirely free from this defect 
of permanent expansion, for, in every case where the roasted " 
Baltimore buildings had steel framework, it remained apparently 
plumb and intact. Mr. Outerbridge suggests that radium might be 
used for detecting flaws in cast-iron and steel, and some radiographs 
with which his letter is illustrated show that cast-iron is distinctly 
more transparent)than steel to thejrays of radium. 
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Vou. LIV. MAY 20, 1904. . No. 1,882. 
ELECTRICAL REVIEW. . ELECTRICITY SUPPLY IN BULK. 
Vol. LIV.) CONTENTS: May 90, 1904. [No. 1,882. dg nc 
Electricity Supply in Bun 813 THE case of Grenfell and Others v. the Direotors of the 
ne a (a) (мантый) e р, "LEN a South Lancashire Electric Traction and Power Co., а report 
L Experience of a Cable hip: on the Amazon .., 817 of which appears in another column of the present issue, 
7 SU ations D E. 817 ` incidentally raises a question of great importance to those 
Our Legal Query баша si ) i = who are concerned with the supply of electricity for traction 
— 7 : Ji : е X gma andpower, The action was brought in respec of alleged 
..] 826 i i i 
га FF ees misrepresentations in the prospectus of the defendant com- 
Lora sva Driven Machines for Charging чы Retorta ta (Шы) s36 pany whereby the plaintiffs were induced to underwrite 
Тер n apply T Per certain debenture stock of the defendant company. It was 
mn vee P d 
Btocks res [ыг s tee nee * on an stated in the prospectus that the defendant company was 
Market Quotations .. uro 0108 7t gag being formed to acquire the beneficial interest in, and to 
оа and 1 Railway Trafic Reus. 946 develop as parte of & single system, the rights of the South 
Poner Picton Design A ) (етілмей). LH т ч Lancashire Tramways Oo. апа the Lancashire Light Rail- 
: Dablin Section ee — "o . 849 ways Co. The misrepresentation complained of was con- 
пе] Eoono Steam Plants . .. 850 i i i "C i 
The Е o Gaa raa Exhibition (i) (атамды) ^ apo "ined in a clause to this effect — The South Lancashire 
Super Ln rs .. 851 Tramways Co. is empowered by its Act to supply eleotric 
Tnduetion Coll ier te : "ош mo moMA = energy to local authorities for all purposes, and arrangementa 
eee A — 1755 will be made accordingly. Such a supply can be given 
New Patente Applied For ... i sociatio rthern B 856 economically in conjunction with the tramway plant, thus 
| Published Bpecidoations F 866 . securing a regular load on the stations for traction, light, and 
Ix power, which will enable them to be worked on the most 
THE economical basis.” Whether or not such power existed was, 


according to the case for the plaintiffe, a matter for great 


doubt. The question turned upon the construction of the 
Lancashire Tramways Act, 1900, by which power was given 
to construct and work certain tramways, the general 
purposes of the Act being traction. By Sec. 85 
the company are not to supply electric energy for other 
purposes than the purposes of the Act without the 
consent of the local authority. It seemed that before 
issuing the prospectus, the directors had taken the opinion 
of Mr. Balfour Browne, K.C. After a protracted hearing, 
the jury found that the directors had taken reasonable pre- 
cautions to ascertain that the statements in the prospectus 
were true, and решш was accordingly entered for the 
defendants. 

The incidental рый он to which we attach importance is 
whether an electric lighting or other company has the 
right to supply electricity to local authorities unless the 
necessary power is conferred by Act of Parliament. In 
other words, has an ordinary electric supply company the 
right to supply “in bulk?" It is true that the right to 
supply “in bulk” is specially conferred upon the so-called 
“bulk companies,” but this does not exclude the exercise 
of that right by an ordinary company, if such powers are 
possessed by it. 

It appears that ordinarily where undertakers (whether 
local authorities or companies) are authorised by provisional. 
orders, they have no power to supply energy outside the 
authorised area of supply. Where, however, local autho- 


- rities are authorised to supply electrical energy, Parliament 


{5 accustomed by Act to confer on them power to supply 
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energy in bulk to adjoining local authorities when the latter 
also possess supply powers. An ordinary form of clause is as 
follows :—** If the local authority for any district adjoining 
the area which the Corporation are for the time being 
authorised to supply with electric energy are, or shall be, 
authorised by provisional order confirmed by Parliament to 


supply energy, or if any company shall be authorised to 


supply energy in any such district, the Corporation and any 
such local authority or company may, with the approval of 
the Board of Trade, enter into and carry into effect agree- 
ments for the supply of electrical energy in bulk by the 
Corporation to such local authority or company.” Such a 
clause was inserted in the Norwich Corporation (Electricity, 
&c.) Act, 1902 (2 Edw. 7, Ch. cliii., S. 20). There are some 
precedents enabling à company to supply outside their area 
in the case of tramways and railways. See, for instance, 
Hastings Tramways Act, 1900 (63 & 64 V., Ch. cxl., S. 84). 
This, however, is an exceptional case. 

The foregoing statement of the law refers only to supply 
in bulk outside the authorised area. We have next to con- 
sider whether supply in bulk may be given within the area. 
Where local authorities are empowered to supply electrical 
energy, Parliament ig accustomed to confer on them, by 
Áct, powers to supply energy for traction purposes partly 
within and partly without their limits. A olause to this 
effect may be found in the Blackburn Corporation Act, 1901 
(1 Edw. 7, Oh. ccxxiii). | - 

Turning now to the general question, it is clear that by 
Sec. 19 of the Electric Lighting Act, 1882, undertakers are 
bound to supply electricity upon equitable terms to every 
company or person within their area. The term “company” 
means any body of persons corporate or unincorporate." 
For our part we do not see why it should not include a local 
authority. As the law now stands, “general supply” by a 
company means the general supply of energy to ordinary 
consumers, and includes, unleas otherwise agreed with the 
local authority, the general supply of energy to the. public 
lampe, where the local authority are not themselves the 
undertakers, It may be, of course, that the maxim, “expressum 
facit cessare tacitum,” applies; во as to exclude a local 
authority who are themselves authorised to supply from the 
definition ; but the question is clearly arguable. "Whatever 
doubts now exist with regard to ordinary supply companies 
would clearly be set at rest if the recommendations of Lord 
Croes’s Committee are adopted. In answer to questions 
4 and 5 (see Parliamentary Paper, 1898, No. 218), that 


Committee says: — Where sufficient public advantage is. 


shown, powers may be given for the supply of electrical 
energy over an area including districts of numerous loca! 
authorities, and involving plant of exceptional dimensions 
and high voltage. The Committee further think that under- 
tekings of this character may properly be authorised on 


conditions differing in some respects from those imposed by ` 


and under the existing Acts." | 
It would seem that Parliament was animated by the 
spirit of this report in passing the Lancashire Electrio Power 


Act of 1900, which provided that with certain exceptions — 


. the area of supply should be the County of Lancaster, and 


that the powers granted should be exercised only for the 


purpose of supplying energy to some general supply district, 
or to or on behalf of some local authority authorised by 
license, order, or special Act to supply energy within the 


. we have heard 80. much 


the common battery the author of 


area of supply, or to some company во authorised, and the 
company shall not, except for the purpose of obtaining con- 
venient access to some such district, or to the area of supply 
of some such authority or company, exercise under the 
authority of this Act, any of the powers of the principal Act 
in reference to any street. - 


. ON another page will be found ап ab- 
stract of a paper with this quaint title and 
of the discussion on it, which together occupied two meet- 
ings of the Glasgow Local Section of the Institution of 
Electrical Engineers. Ав so often occurs with Institution 
papers, the discussion was by far the most valuable part of 
the proceedings. The discussion was uniformly а raking 
criticism of the subject matter of the paper; to some 
readers, unfamiliar with the technical details of telephony, 
it may seem that the critics were unduly severe. For our 
part we are glad the paper was so fully and ably discussed, 
as if it had been allowed to pass without such attention 
from those members competent to speak on the subject, our 
foreign friends would have ‘conceived a strange idea of the 
technical progress of telephony iu this country, and of the 
capacity of members of the Institution to deal with a branch 
of electrical engineering which has been bronght to so highly 
scientific a pitch of perfection in other cogntries. 

The paper shows so little of the scientific side of 
telephony, and deale so superficially with a really important 
electrical industry, that the wonder is that it was 
even bya local section. It has a certain value, neverthe- 
less, as a record of what has really been done in the tech- 
nical equipment of municipal telephone systems, of which 
regerding the financial aide, but. ao 
little regarding the technical side. We now learn that 
although the first of the four municipal exchanges started 
building only four years ago, different methods of working 
have been adopted in bewildering variety. A municipal 
telephone subscriber does one thing in one pert of Glasgow, 
a different thing in another part of the same town, still s 
different thing at Portsmouth, and yet another at Brighton. 
The error of adopting the call-wire system at Glasgow is now 
admitted, after three years’ experience. One of the tn ees 
remarked that the paper showed that municipal tel i 
were learning telephony all over again. The reason given 
for abandoning the call-wire is that it has been discovered in 
Glasgow that office boys and servant girls use the telephone 
and make mistakes, so causing bad service. This remarkable 
discovery is naively attributed to the vast extension of 
the telephone system which has followed the introduction of 
Viol salary telephones.” It does not seem to occur to the 
author that the office boy has used the telephone since s 
telephone was first put in an office, or that the domestic 
servant bas used the telephone since a telephone was first pat 
in a private house. 

Nor àre these by any means the only people who make 
mistakes, if the method of working makes mistakes easy. 
Business men of great respectability will not only forget to 
ress buttons and to call off, but often bluntly refuse to be 
thered with trying to remember to do so; and women, 
unless specially trained as workers, can never be relied upon 
consistently to perform mechanical operationse—it is not in 
woman’s ceri These are the. very reasons, well-known 
long before the vast extension of corporation telephones 
жы to take ita flight, why telephone systems with buttons, 
cranks and call-wire entanglements were superseded by 
automatic signalling systems the moment that an all-round 
efficient automatic signalling system was perfected—now s 
matter of ten years ago. Curiously enough, the. automatic 
signalling, now generally recognised as one of its most valuable 
features, was to a certain extent a bye-product of the common 
battery, which was originally designed chiefly to do awsy 
with the individual battery of each transmitter. Towards 
поо: Telephones" 

displays а curious attitude of unenlightened reaction. 1 
is apparent that this is not based upon personal experience 


“ Corporation 
Telephones." 
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and obeervation, barring an occasional call, bnt upon that kind 


of prejudice which is born of strangeness. Against the mass 
of evidence bronght from all countries, the only reply is 
vague talk of “complexity and loose second-hand state- 
ments of people who have sought a change of situation. 

Mr. Gill seems to have hit the nail on the. head by con- 
trasting the standard practice of other telephone systems 
with the varying practice exhibited in municipal telephone 
systems during their short history of three years. ‘‘Corpora- 
tion telephones ” are the subject of fresh experiments at each 
place, and the Glasgow system, built three years ago, is atill 
in an experimental stage. On the other hand, common 
are up to date to-day, 
and are standard with installations now being constructed by 
experienced telephone engineers in large cities all over the 
world. Some day the corporations which have adopted the 
backward methods described in the paper, will be obliged to 
reconstruct their systems on modern lines, and will then 
have to pay for their original mistakes. 


A case which was recently heard by 
Mr. Justice Channel] in the King’s Bench 
Division, and is reported elsewhere in 
this issue, illustrates the kind of disputes which may 
arise between local authorities and companies in con- 
nection with the compulsory purchase of tramway under- 
takings. It appears that the Swinton and Pendlebury Urban 
District Council recently sought to take over the under- 
taking of the Manchester Carriage and Tramway Co., or so 
much thereof as was within its district. A dispute having 
агівеп as to the price to be paid, the matter was referred to 
the late Sir Frederick Bramwell. It appeared that there 
were two depóte, both outside the district of the Council, 
and the question was whether the Council could be forced to 
take over any part of the undertaking which was so 
Bituated. Section 43 of the Tramways Act provides that :— 


- Where the promoters of а tramway in a district are not the local 
authority, the local authority . . . . may (within certain specified 
times) . . . . by notice in writing require such promoters to 
sell, and thereupon such promoters shall sell to them their under- 
taking, or so much of the ваше as is within such distriot, проп terms 
of paying the then value . . . of the tramway, and all lands, 
buildings, works, materials and plant of the promoters suitable to, 
and пис. by, them for the purposes of their undertaking within 
such ct. 


Sir Frederick Bramwell found that only one of the depöts 
was ** suitable to and used with” the undertaking, and he 
made an award to the effect that only this depót need be 
acquired. He stated a special case for the opinion of the 
Court, the question being whether the words “ withiu such 
district,” as used in the above section qualified the word 
** undertaking," so that a depót situated outside the Council's 
district, but suitable to, and used for the purposes of such 
part of the undertaking as was within such district was to 


The Purchase 
of à Tramway 
Undertaking. 


be taken and paid for by the Council, Mr. Justice Channell 


said he felt bound by the findings of the special case, but, 
that if Sir Frederick Bramwell had been still alive, he would 
‘have felt inclined to send it back to him. He continued :— 
Assuming that the depót was “ then” suitable to, and used by, the 
tramway company Tor the purposes of their undertaking,” I think 
the Council are bound to pay for it, and to purchase it. e words 
in the section within the district," apply to the undertaking," and 
not to “lands, buildings, works, materials, and plant," because some 
things, such as horses, are movable, and are sometimes within and 
sometimes without the district. 
In the event, however, һе felt compelled to uphold the 
award, bnt gave leave to appeal. | | 
It would appear to be only just that a district council or 
other local authority, when exercising the power of compulsory 


- purchase, should be compelled to take over its due propor- 


tion of the property in which the capital of the tramway 


company is invested. Tramway undertakers do not build 


depots for amusement, and their only reason for going out- 
side their district is to obtain a lees expensive site. The 
case is one of considerable importance, for although it related 
to the compulsory purchase of а horse tramway, the 43rd 
section of ;the Tramways Act applies with equal force to 
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_ THE CONDUCTOMETER. 


By ROLLO APPLEYARD. 


` ` (Continued from page 810.) 


PROVIDED (1) that the standard wire corresponds to 100 
per cent., and prena (2) that all the test wires are of equal 
diameter, a slide-bridge, fitted with such a scale, would do 
the work. In my paper (Inst. C. E., 1.0.) I gave several 
methods for overcoming difficulties arising from a standard 
wire being other than 100 per cent.; one of the methods 
consisted in making an appropriate change in the length of 
the standard wire. This, however, involves a certain 
amount of arithmetic and manipulative skill. It is quite 
practicable to use resistance ooils or wires of the exact 
resistance values, or resistance coils corrected by shunts, to 
correspond to 100 per cent. for. the particular diameter of 
wire under test. But, with a conductometer, the standard 
wire may differ from 100 per cent. conductivity, and an 
allowance may be made for the difference instantly, by 
moving the conductivity scale iteelf, with reference to the 
electrical middle of the bridge-wire, through a number of 
divisions representing the difference of percentage con- 
ductivity between the standard wire and 100 per cent. This 
will be understood from fig. 1 (p. 816), which is a diagram- 
matie representation of the scales of the conductometer, The 
electrical connections are made exactly like those of the 
ordinary slide-bridge. In fig. 1 the bridge-wire. s s, is su 

posed to be divided into 100 equal parte, as shown by the 


scale P P. The scale P P is, however, merely for reference 


in the diagram, and does not exist in the actual conducto- 
meter. Scale в в is the conductivity scale, each division of 
which, as above explained, is 0°25 of a division of PP; it 
is marked 100 at its middle point. The bridge-wire, 8 s, 
may be of any convenient length, say, 2 metres, во ав to 
obtain bold scale divisions. But as only a few centimetres 
of в s are ever traversed by the slider, the ends are coiled 
away near together inside the case, for compactness, and to 
reduce temperature differences. The block, м, is a brass 
piece carrying a mark, which is set once for all at the elec- 
trical middle of в в. The compensation for the conductivity 
of the standard wire is effected by sliding B B with reference 
to м, во that the line on м is opposite to the position on в B, 
representing the percentage conductivity of the standard 
wire, The scale, в 5, is clamped there во long as that par- 
ticular standard is in use. This operation involves no com- 
plexity whatever. It will presently be seen that appropriate 
settings of the scale, B B, also enable a single stan wire 
or coil to be used айа standard for several near sizes of 
wire. "9 Чч 

The greatest difficulty with conductivity teste is to com- 
pensate for differences of diameter or mass between suc- 
cessive test wires. .Í have solved this in the conductometer 
by the use of a diameter scale. Let d be the diameter of 
the standard wire, and let (d + y) be the diameter of the 
test wire. Then, from equation (2) — ` 
100 — т, Еў L r 

100 d? + 200 dy + 100 y? 


за + 2 0% ty? e 


E y yy 2 %) — 


In this progression, by referring to fig. 1, we see that the 
first term, 50, is the middle of the bridge-wire s 8. It 
follows, therefore, that the sum of all terms after the first 
is, what I prefer to call the deviation of the slider, i. e., 
the displacement from the middle of the bridge-wire, on 
account of the small difference . | 

The ** deviation," v, is consequently given by— 


100 d? + 200 dy + 100 7 
2 d? + 2 dy + Y 


This isa perfectly general equation, provided that d and 
y are expressed in the same unit. Let us suppose them 
expressed in mils, . We can now find the change in 1. corre- 


v = (L — 50) = — 50. (5) 
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diameter than the nominal gauge of the standard, the key, 
к, is set with reference to tbe diameter scale," A A, by 


sponding toa change of 1 mil in 4. For if in equation (5) 
we put y = ],wehave— -> 


(2d 4 1) an amount equal to the “deviation” as above defined, to 
v = 50 AF (6). right or left of the zero of the scale, A A. The conductivity 


per cent. is finally read off upon BB at the zero mark 
of A A. 
It is well to observe that the divisions of scale B B (fig. 1) 
corresponding to unit change in percentage conductivity are 
ith the length of the divisions of scale A a. — Consequently 


Here v is in scale-divisions, each division being 13th of 
the length of the bridge-wire. By giving d, in equation (6). 
successive values, say, from 10 mils to 225 mils, a curve 
(Curve I.), can be plotted which will show the.proper scale- 


~ setting by which to compensate for the 1 mil difference in 


P 


a given error in calculating or adjusting the “ deviation." 


Fic. 1.—DrAGBAM OF CONDUCTOMETEB ROALES. : ч 9 a 2 


diameter between the test-wire and а standard wire for any 
value of d. Curve I. is drawn in accordance with the table 
attached. "With the ordinary micrometer it is usual to 
estimate to sth mil; it is, therefore, convenient 
‘to take one-tenth of the value given for the scale-setting, 

v, by the curve or table, and to multiply this one-tent 

value by all whole numbers from 2 to 9. This is the only 
arithmetical work demanded. We are then able to com- 
pensate for any fraction of a mil for that nominal gauge of 
wire. The way in which this compensation is сыры сап 


о“! Ls T 


ут тининин Е CUT ШТ inn ҮП 


expressed in scale-divisions of A A, corresponds numerically 
{о а change four times as great in percen conductivity. 

This consideration will enable a check to be applied as Ф 
the accuracy of the instrument, For example, referring to 


Curve I., we see that the “ deviation per mil for 28 mils is 
1:75. А I- mil error in gauging a 28-mil wire results there 
fore in an error of 1°75 divisions on P P, i. e., it prie 
an error of 1:75 x 4 — 7 per cent. conductivity. 

In order to indicate the degree of accuracy that can be 
obtained ш micrometer gauge measurements, 30 ft. of 
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be understood from fig. 1. The scale А А is divided into 
hundredths of P P. It is marked “о” in the middle. The 
contact key, к, has a central mark upon its frame in line 
with its contact point. The key, к, can slide against the 
scale, А A, and can be clamped at any point along A A. 
When so clamped, the scale, А A, and the key, к, traverse 
together, so that A a then slides against ће “ conductivity 
scale,” ВВ, which we may suppose has already been 
„коче set and clamped in reference to м. According 

en ан the successive test-wires are greater or less in 


copper wire of about 44 mils diameter was gauged in 6i 
places by an observer (А) and in 66 places by an observer (B). 
The average of the 130 gaugings was 48:6375 mils. 


Mils. 
Greatest difference in A's gaugings in vertical ne 44'2—431-11 
” ” B's " —446—43:0-1€6 
ЕЗ ма A'g й horizontal , 8 = — 44 ‘0—432=08 
” ” B's ” = 44° 2—431z11 
e of all A's "o both planes = 43 680 


УА B's „ 43:595 
" Difference of A's ang B's average MY = (0085, 


— — е аа. 


"a 


Vol. M. No. 1,882, Mar 20, 1904.] 


THE ELECTRICAL REVIEW. 817 


The chances are, therefore, that even with careful gauging 
of. copper wire we are likely to make an error of about 071 
mil. These diameter errors, of course, exist, whatever 
electrical apparatus may be employed for determining con- 
ductivity by the diameter method. 

The 44-mil wire just referred to was ganged just as it was 
unwound from a fairly good hank, and was not straightened 
in any way. With a view to ascertaining the effect of 
etraightening the wire, it was re-gauged after passing it 
through a cloth held in the hand with just enough pressure 
to remove the bends. The average of 115 gaugings taken 
after this р ocess, showed that the change in d due to this 
handling was 0:34 mil. This corresponds to an error of 
about 1:5 per cent. conductivity. In practice, the wires are 


generally straightened before and not after gauging; this 


latter error is therefore avoided. The figures, however, 
indicate that gaugings should be taken while the wires 
are on the testing bench. There is another important item to 
be considered in carrying out this part of the work, and that 
is the labour involved in stacking апа meving these 
heavy hanks of copper wire. If the gauging is ‘left 
for subsequent measurement, this would almost certainly 
involve additional time and labour, and the fact of winding- 
up and unwinding the hank, and straightening a length 
sufficiently for gauging, might introduce error. 
(To be concluded.) 


TELEPHONE NEGOTIATIONS AND 
WIRELESS REGULATIONS. 


~ 


In the House of Commons on the 12th inst. Lord Stanley, 
in the course of a statement in Committee on the Post 
Office service, said :— | 

For many reasons he was glad that the telephone discussion had 
been postponed. Liter in the session he hoped to give more 


definite information to the House as to the progress of the negotia-. 


tions with the Telephone Co., and as to the future organisation 
aod administration of wireless telegraphy. He hoped that he 
should be able to assure the House that the Post Office were 
arriving at a conclusion which would prevent the growing up in this 
country of a monopoly such as there had been experience of in the 
past. At the same time, he should be abie to show that he was not 
hee, ашу with those who had made wireless telegraphy a 


Тыв statement of Lord Stanley's seems to confirm the 
information published in the S/. James's Gazelle of the same 
afternoon that the Telephone negotiations were in an advanced. 


state. And this notwithstanding that the company had 
asked more than the Postmaster-General saw his way to 
advise the Government to pay. But there was no question 
of-a deadlock ; the negotiations were proceeding smoothly, 
with every prospect of an early settlement. In his reference 
to wireless telegraphy, Lord Stanley was apparently 
suggesting that the lesson of experience with the Telephone 
Co, should serve to prevent the growth of another monopoly 
of another kind, There are differences, of course, in the 
conditions of the respective services, 


CEER 


INTERESTING EXPERIENCE OF A CABLE 
| SHIP ON THE AMAZON. 


A CORRESPONDENT sends us the following account of a 
strange experience recently undergone by the telegraph 
steamer Viking, during a repair to one of the cables in 
the River Amazon :— 

A fault having broken out, and having been localised at 
a spot where the cable was laid in one of the numerous side 
streams or * paranas, out of the strong current of the main 
river, the Viking proceeded to its repair. 


After grappling for some time without success, she 


moved about a mile down stream. Here the channel passed 


close under a fringe of high trees which seemed a favourable 


position for hooking the cable. The first drag proved the 


surmise to be correct, and the bight having been duly lifted 
and cut, one end was buoyed, and picking up commenced 
towards the fault, Half a mile or so had been recovered 
when the cable left the open water and led right into the 


coarse grass, called capim, which everywhere fringes the low- 
lying banks of the Amazon, and which frequently floats in 
immense masses on the surface of deep water reminding one 
very much of the sud on the Upper Nile. СЯ 
In this instance there was 12 ft. of water alongside it, 
and picking up was continued in the hopes of being able to 
pull the ship through to the other side, distant about a 
mile. The situation was certainly novel, and soon difficulties 
arose. The circulating pumps got choked with grass, and 
to make matters worse, water had to be supplied to the 
boilers, to enable the picking-up machine to be worked, by 
means of a suction hose put over the side and connected to a 
hand pump. Gradually, as the vessel proceeded, the grass 
in front became more and more compact until the cable led 
up and down, and it was obviously necessary to cut away 
the obstruction. A couple of hour’s work by all available 
hands armed with knives, choppers, and other cutting 
implements cleared a way for the cable and the bow of the 
ship, and the machinery was again started. Before long, 
however, the neighbourhood of suspicious looking young 
trees was reached, and the ship became stationary. On 
making a hole through the grass and pushing down a pole, 
9 ft. of water was found, and this being 1 ft. less than the 
ship could float in, the cable was accordingly cut, just bove 
the surface of the grass, The end remained sticking up, and 
appeared to have no inclination to retire from view. · 

* Over half a mile had been picked up, and but for the 
shoal water doubtless the whole length would have been 
recovered, and a somewhat bold proceeding justified by com- 
plete success. 

“ Pulling a ship along by means of a good strong cable is 
one thing, warping her back, stern first, by running out. 
Kedge anchors, is quite another. Grass had closed up 
behind, leaving only a narrow channel barely sufficient to 
permit the passage of a boat. The first Kedge anchor 
promptly came home without the ship showing any signs of 
moving. A heavy grapnel was next banked behind the 
auchor, but these two proved insufficient, and matters began 
to look serious, As another resource grapnels were now run 
out over the bow, carried along the grass to tle stern 
of the ship, and hooked deeply into the impeding mass, 
which was then hauled forward with the winch. The 
excitement of falling into holes was varied by а snake 
hunt and the killing of a fine specimen about 8 ft. long. 
After a few of these novel drags had been made 
and the stern cleared, the ship began to move, and 
gradually left behind a compact mass of grass and weed, 
which appeared almost solid, and which had extended from 
the bow to about midships. By this time it was dusk, and 
work had to be abandoned. Myriads of young mosquitos 
now appeared, giving us a pretty good idea of what our 
experience would have been had the season been a little more 
advanced, and their biting powers fully developed. In the 
early morning, the engineers having made the necessary 
alterations, and cleared the propellors of grass, the ship 
was worked out, using the high-pressure cylinders only: and 
the choked pumps having been cleared, cable work was 
resumed, and the repair duly completed. A considerable 
length of cable had to be abandoned. The channel has 
completely changed, and where four or five years ago 14 ft. 
of water existed is now an island with fair-sized trees, 
Under this the cable goes, and it is too deeply buried to be 
recovered." . $ 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Recent Developments in Metal Conduit for Electric Light 
Installations. 
The writer of the above article, Mr. L. M. Waterhouse, 
waxes very wrath in reference to our letter which appeared 
in your issue of the 6th inst., and in which we made some 
criticisms on his article. Surely the writer should have 
headed his article **Recent Improvements in Simplex 
Conduits.” We certainly said nothing about an un- 
fair advantage. We said, no one would begrudge him 
the advertisement. Had it not been for his misleading 
E 
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statement in reference to Mr. Bathurst ceasing his connection 
. with lined tubes, we should certainly have taken no notice 
of it. | , 

Mr. Waterhouse tries to explain away his reference to Mr. 
Bathurst by saying he simply gave credit where it was due, 
but we most cordially agreed with this in our last letter. 

The mialeading statement we referred to was this: That 
the introduction of lined tubes was mainly due to tbe efforts 
of Mr. Bathurst, but that st would be some satisfaction to 
those who had devoted their attention to ordinary conduit to 
know that shorily before his death, he severed his connection 
with lined conduits and devoted his atlention to perfecting a 
systam of plain tubes. Would not this lead anyone to infer 
that he, who was the most influential authority and enthusiast 


in the insalated conduit business, changed his opinion in. 


favour of unlined conduit ? 

Your correspondent, Mr. W. H. Isherwood, throws quite 
a different light on this matter, He says Mr. Bathurst 
wrote that theoretical ideals of perfection in wiring must 
give way to the exigencies of commercial requirements, f.e., 
something cheaper. This is altogether another thing. 
Many a good man has had to throw over, or let drop, a good 
invention which probably came before its time, for lack of 
an appreciative public, or because its cost was prohibitive. 

An example of an unappreciated invention of recent times 
would be present in everyone's mind, viz., the Parsons steam 
turbine. It must be remembered that patents at one time 
considered prohibitive in cost, are often taken up later on, 
after further developments in that particular line have taken 
place, or a cheaper method of production could be adopted. 
Your correspondent appears to think that no conduit would 
have had a chance but for Simplex ; but, while Simplex has 
developed a demand for light conduits, as opposed to wood 
casing, others have been pressing the use and sale of heavier 
screwed conduits. | 

From Mr. Waterhouse's remarks, we inferred he was 
opposed to lined conduits, and now that he has * declared bis 
hand," we find that our inference was quite correct, which 
somewhat clears tbe air. The relative cost of insulated tubing 
and unlined solid-drawn steel tubes is about 3d. per foot on 
ordinary sizes in favour of the unlined conduit, for does not 
Mr. Waterhouse himself admit that welded tube is not an 
ideal one for wiring purposes ? 

We may say that the lining of insulated conduite, as made 
at the present day, with improved machinery, would not 
absorb more moisture than hard rubber, or any other water- 
proof material. Almost any material will absorb moisture 
if immersed in water, but we might suggest that steel conduits 
are seldom laid in water. | 

* [f tubes are not cut square, as is often the case in erect- 
ing, how can oontinuity be relied upon, and is not the 
strength of the chain limited to the strength of its weakest 
link?“ We may say that we square the ends of all tubes 
in our shops, and if cut in erecting, we provide tools for 
squaring on the job, which are as easy to use as screwing 
tackle. If the workman does not use his tools, that is not 
our fault. It would be foolish to condemn a good system on 
this account, We might as well condemn a steam engine 
because a workman might forget to screw up a nut on a 
piston head and thus run the risk of knocking out the 
cylinder cover, or, to come nearer home, condemn а conduit 
system because a workman might omit to scrape the enamel 
from the end of a tube, or screw up the split nut used in 
connection with a “certain new earthing device "— which, 
by the way, we seem to have seen quite a long time ago, ina 
slightly different form. 

With reference to the strength of chains being limited to 
the strength of the weakest link, if Mr. Waterhouse will 
refer to his text-book on the subject, we think he will find 
it so stated therein. The advantage of tube insulation lies 
in preventing the leakage of current to the tube. We may 
say that, with a properly erected system of lined tubes, tests 
quite equal to those obtained with wood casing can be 
obtained—a result not always obtainable in unlined tubes, 
As we said in our last letter, if the insulating medium is 
inserted in such a manner that it forms a perfect contact 
with the interior of the tube, it will prevent any creeping of 
moisture between the insulation and the tube. The insu- 
lating medium being a non-conductor of heat, prevents any 
sudden temperature changes in the tube, and thus prevents 
any appreciable coadensatiun. 


For cheap wiring, there is no doubt a large field for light 
cheap tubes, for, naturally, every central station engineer 
wants to get as many lamps on as possible, and for ordinary 
house work something must be done to reduce the initial 
cost, but we are of opinion that for good work, some 
people are apt to lay too much weight on initial cost. 
Good materia] and good work.have to be paid for, and if 
more were thought of these two items aud less of initial cost, 


‚ there would be 1евв complaint of continual expenditure for 


repairs and less talk of the vagaries of the electric light во 
often indulged in by the non-techuical press and the gas 
journals, Опе thing is certain, and that is, we sball never 
get a system of wiring that can be thrown together, and it 
would, in our opinion, be far better if more attention were 
paid to educating the workman and getting him to be more 
conscientious, rather than excusing him and pandering to his 
incompetence. Hot water and steam work have to be well done 
to last, and why the electrical trade should rest continually 
under the stigma of bad workmen we cannot understand. 
We may inform Mr. Isherwood that this company did not 
withdraw its system of unlined conduit from the market, and 
whatever might have been its effect on the sale of lined tubes 
at the time referred to by Mr. Isherwood, we find it does not 
interfere at all with the sale of insulated tubes at the present 
time. There are plenty of situations favourable to unlined 
conduit wiring where the cost of the other system is pro- 
hibitive, and for this purpose we advocate solid drawn steel 
tubes. To these two systems we intend to devote our atten- 
tion, leaving the cheaper field to others, being quite assured 
that where good work is required, and where the money is 
availeble, the best is in the end the cheapest. 


The Conduit and Insulation Co., Ltd., 
A. E. Woopyves. 


Summer's Town, London, May 10th, 1904. 


We also read Mr. Waterhouse’s article on the above 
subject, in your issue of April lst, but in that article we 
found nothing we had not heard before, and nothing quite 
new, so far as Mr. Waterhouse.is concerned. We must 
thank him for his kindly reference to the late Mr. Fr«d 
Bathurst, our predecessor in Armorduct conduit, and his 
kindly reference to that material. We did, of course, not 
expect Mr. Waterhouse to make it“ Armorduct or wire- 
duct," any more than we would think of making it ** wireduct 
or Armorduct' were we to write on the subject. 

We believe we are safe in saying that wireduct was 
brought out to meet a demand which Armorduct created. 
We know, indeed, very little about that material, but we 
have heard it called a cheap imitation, both in name and 
quality. | 

Mr. A. E. Woodyer, iu his criticism in your issue of the 
29th ult., takes objection to Mr. Waterhouse's reference to 
Mr. Bathurst. We do not find Mr. Waterhousee's reference 
to Mr. Bathurst improper in any way ; in fact, he (Mr. W.) 
may be correct in assuming that Mr. Bathurst came to the 
conclusion that conduits with an insulating lining were not 
the correct article for our existing system of wiring. 

In this connection it is interesting to refer to Mr. 
Bathurst's * Electric Wiring Methods of To-day," pub- 
lished in the ELECTRICAL Review, April 11, 1902. 
Mr. Bathurst there made his opinion clear оп the 
question of insulated conduite, as compared with unin- 
sulated conduits, pointing out that with our present two- 
wire system, an insulated conduit is not only unnecessary, 
but is an obstacle in the way of the development of conduit 
wiring. Mr. Bathurst's opinion that the ultimate solution 
of the conduit-wiring question will be ** accessible concentric 
wiring, consisting of a bare copper wire inside an interiorly 
insulated pipe, or an insulated copper wire inside a suitable 
protecting metallic conduit“ is our own. | ‚ 

Our present two-wire system requires for “high class” 
installation work, namely, for work in which efficiency is not 
sacrificed altogether for low first cost, welded or solid drawn 
tubes suitably finished as electrical conduite, and developed 
as a proper screwed system throughout. 

With brazed conduite, the screwing question is an ex- 
ceedingly difficult one, as it is practically impossible to веспге 
a brazed pipe joint which will withstand a die. We have 
the opinion of numerous contractors of great experience 
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in screwed conduit work on that question. In further sup- 
port of this statement, we need only ask why, to-day, by far 
the larger percentage of screwed conduit is welded or solid 
drawn? : | 
Consulting engineers who move with the times, and con- 
scientious contractors who have the development of the 
conduit-wiring question generally at heart, to-day specify and 
use respectively welded conduits in preference to brazed or 
solid drawn conduits—in the case of the former owing 
to the nnsatisfactory working qualities, and, in the case of 
the latter, owing to excessive cost. (Solid drawn conduits 
cannot, to-day, be produced at a competitive price in a 
quality which is satisfactory for conduit wiring.) | 
It is indeed hard, if not impossible (and certainly useless), 
to compare a high class welded, screwed conduit system with 
an open joint tube system of the Simplex or any other type, 
and we have never attempted to do во; would Mr. 
Waterhouse compare a 25s. ready-made suit with a tailor- 
made garment? There is no comparison between the two. 
Close joint tubing answers one purpose, and high grade, 
welded steel conduit answers another, but we have our doubta 
that close joint tubing answers some of the purposes which 
Mr. Waterhouse seems to think it is suitable for. We do 
not look upon close joint tubing as uselesa—for certain work 
it is no doubt quite satisfactory—but we cannot look upon 
it as the material in which the ultimate solution of the 
wiring question is to be found. 
Makeshift earthing devices do not come to us as a surprise, 
they come as a nataral consequence of the situation—close 
joint tube makers would naturally look for some means of 


surmounting, what is to-day, a serious obstacle in the way of 


their sales. But, we believe makeshift earthing devices have 
not met with favour, and are not likely to do so in the future. 
It is our conviction that there is nothing in between a proper 
screwed-conduit-system and the socket-joint-system still in 
use. 

The conditions obtaining to-day ask for high-grade welded 
steel conduits, which, we think, should combine the following 
advantages ; they should be manufactured from high-grade 
mild steel, of such bending qualities ав to admit of bending 
freely on the spot ; the process of manufacture should be such 
—and importance is to be attached to this point—as to 
guarantee a perfectly smooth interior. The importance of a 
thoroughly suitable enamel, as compared with the japans and 
lacquers still in use with most conduit systems, cannot be 
over-estimated. Conduit tubes should be /ire-enamelled with 
an insulating, acid and moisture proof enamel which will 
preserve the metal from rust and oxidation, and, which will 


not be attacked by the acids and alkalies contained in plasters - 


and cements, and such enamel should be thoroughly flexible 
so as to remain intact when the tube is bent and under the 
wireman’s tools. Finally, we believe the present day method 
of employing an enormous number of fittings of various kinds 


and descriptions, is a serious obstacle in the way of the: 


.. development of conduit wiring, as they afford increased scope 
for the careless workman, and area direct obstacle in the way 
of & proper drawing-in system, which, we believe, can be 
obtained only by the use of suitable junction boxes, of such 
design as to lénd themselves to the use of the various outlet 
fittings employed for general wiring work. - 

In this connection we think it is only fair to ourselves 
mention that the conduit system which the late Mr. Fred. 
Bathurst worked upon before his untimely death, has been 
completed, and we believe the Armorduct system combines 
the advantages which a suitable conduit should possess. 


The Armorduct Manofacturing Co., Ltd., 
W. ScHMABL, Governing Director. 


6, Farringdon Avenue, E.C., 
May 8rd, 1904. | 


May I be permitted to add а few remarks оп tbe above 
subject, having had some experience in both the manufac- 
tare and sale of conduita. 

I should like to be able to declare myself unprejudiced in 
the matter, but though this is impossible, I may say that my 
present position behoves me to be careful in criticising 
systems other than that with which I have had principally 
to deal up to the present. 

My remarks are inspired by a careful perusal of the pre- 


vious correspondence on this subject, and also an intimate 
knowledge of the requirements of the trade. Should anyone 
be curious to know my present connection with the trade, 
they can follow the example already set them in this discus- 
sion and transpose my initials for the information. 

I agree with Mr. Woodyer's remark that the best is the 
cheapest," but should like to suggest that the dearest is not 
necessarily the best. Price is in most cases the ruling 
factor in present day conduit wiring, and despite the claims 
that age may give to a particular system, I have not found 
the trade very conservative if the price of a newer system is 
less. | 

It is also generally admitted that it is not 80 much the 
price of the conduits as the fittings which affects the coat of 
a job, especially in private house work and in buildings 
ned the proportion of elbows, tees, &c., to feet of tube 
is high. 

It is this problem of the economical production of fittings 
which is engaging the attention of conduit engineers at the 
present time; and as it has been found possible by the 
employment of improved machinery to materially reduce the 
cost of these articles, it behoves the contractor to go very 
carefully into the price he is paying for the conduit acces- 
вогіев, and whilst not sacrificing quality to low price, to give 
his custom to the firm which combines the two. 

It is to this end, and with the idea of stimulating the 
manufacturer to continuous efforte, that the consulting 
engineer refrains from putting any particular make of con- 


duit in his specification. Or, if he does mention a particular 


system, leaves a loophole which admits of other makes being 
used 


This question takes us back to conduits once more, for 
Mr. Waterhouse, in his original article, when comparing 
screwed brazed conduit with wireduct, or Armorduct, 
remarks, “ Although the cost of the former is higher in 
comparison with either of the others, owing to its process of 
manufacture, screwed brazed conduit has advantages which 
more than counterbalance its increased cost." The advan- 
tages which he goes on to enumerate, show it to be 80 
eminently desirable from the standpoint of efficiency, that 
the trade will be pleased to hear what Mr. Waterhouse is 
evidently unaware of, viz., That improvements in the pro- 
cess of manufacture of screwed brazed conduit now enable 
it to be produced at an equal price to either of the others 


mentioned. ejes 
C. E. Gunner. 


With reference to Mr. Rawley's letter in your last issue, 
I am inclined to think that he has never used a good insu- 
lating conduit, and with all his undoubted experience I 
think he still needs a lesson in conduit wiring. 

It would be interesting to know whether he really used an 
insulating conduit or ап imitation of this material. The 
writer in practical experience has met with both the real 
and the imitation. With one class I found that when 
drawing through the conductors from one end; the insula- 
tion either choked up inside or came out at the opposite 
end of the steel pipe, owing to the paper lining not being 
securely fixed to the conduit. With the other class I found 
the paper lining made secure and the surface perfectly hard 
and smooth and allowing an easy and perfectly free passage 
for the conductors to be drawn through, which is the correct 
way for conduit wiring to be carried ont. 

Again, with regard to Mr. Rawley’s earthing device, I 
hope he has not patented his idea of rasping the ends of an 
ordinary Simplex conduit in order to make what he considers 
а good enough joint. I would like him to see the ends of this 
tubing after being buried in cement or plaster for a few | 
days. I am afraid the sight of them would be an object 
Jesson to him. In some cases I am certain there would 
be no ends to be seen after the taking away of the 
cement. 

The earthing test he writes about must have been a very 
poor affair. Mr. Rawley may as well suggest jointing con- 
ductors together without soldering them ; they would not be 
seen when covered by some charitable insulating tape and 
the “| may also be passed, but it is only a very shoddy job 
after all. 


| J. J. Geraghty. 
Derby, May 16/5, 1904 | 
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t Street Lighting with Nernst Lamps. 


Reading the article on Nernst lamps in last week's REVIEw, 
which I think touches the cable jointer very keenly, viz., 
* one jointer 84d., and one labourer 5}4., will do one road 
crossing and one other lamp in 103 hours.” This is very well 
ав it goes, but does the writer mean that the labourer gets 
the ground out by himself, while the jointer is disconnecting 
the old lamp, or wiring the bracket, or does he mean the 
jointer to have another shovel, thus making two navvies 
getting out the ground instead of one ? Some cable contracting 
firms are getting apprentices to serve their time, perhaps 


three years. After serving this time, have they then to go- 


back and learn the art of excavating? If so, I think it rather 
a poor look out for the jointer. Most labourers in London 
get 7d. an hour, and surely a jointer can class himself as a 
mechanic if he is any sort of a jointer at all, toget the extra 
money. Most Corporations and Borough Councils, if adver- 
tising for a jointer, wish for three testimonials to study his 
pedigree. So if they have to be so careful on their side, I 
think the jointer has quite enough responsibility on him, as 
it is, to complete his own work, and not take a labourer's 
work away for the sake of sweaters. ; р 

| Live aud Let Live. 


Mr. Joseph concludes his excellent article in last week's 
issue by saying that the central station engincer has to ask 
himself ** Can I dump current at 3d. a unit ?” | 

This seems to us the crux of the whole question, and it- 
also seems to us that the only answer that can at prezent be 
given in the majority of cases is an empbatic No ! 

Mr. Joseph lays it down that, ** the cost of current is taken 
to be the cost of generating extra units during the time that 
the plant is running." 

Very good! but what if, as is quite probable in a small 
station with uuits of about 100 Kw. capacity each, plant 
has to be run to generate the aforesaid extra units which 
would otherwise not be required, for it must not be forgotten 
that street lamps will, in practically every case, require to 
belit when the station load peak is on. 
improved load factor, which the author foretells, and which, 
iu his opinion, will justify *dumping " the unite, would 
grow beautifully less! 

Then again, why should there be no charge for labour, 
repairs, maintenance, &c. ? | 

It seems quite false logic if coal and water, &c., are to be 
charged for, that labour should be dismissed in во регетр- 
tory а fashion. 

And why should not the losses in distribution, &c., be pro- 
portioned? The author mentions that he bas about 12 miles 
of cable for his street lighting, and surely he does not wish 
us to believe the improved (?) load factor would allow for all 
this!!! In our opinion every unit generated in the station 
for whatever purpose should bear its full proportion of all 
coste, and most certainly when the selling price is under 
consideration. | | 

Street lighting is, no doubt, а case in which a narrow 
margin of profit is sufficient, hut there should always be that 
margin ; however, Mr. Joseph does not deal with this, as he 
omits profit from his summary. 

There are a few other points which the author has omitted, 
notably, allowance for cleaning of the globes, &c., which we 
should imagine he finds necessary, but this is doubtless a mere 
oversight, though it adds to the cost ot maintenance, and 
should not something be put by for depreciation? Nernst 
lamps, switches, and even cables have an annoying way o 
developing faults ! | 

In conclusion, we are afraid that, although street lighting 
is а load which all station engineers should strive after, the 
time is not yet that they can afford to dump" current at 
3d. a unit, which, in the majority of cases, is below even the 
coal costs, and in nearly every instance below the works costa, 

We have noticed, by the way, that in those most admirable 
tables of costs which week by week help to fill up the columns 
of a contemporary, that the coul cost, together with oil, waste, 
and stores at Folkestone, from which generating station, we 
believe, Hythe is supplied, ів 1:21d. per unit. 

Undoubtedly the use of Nernst lamps, which Mr. Joseph 
so ably advocates, will do much to solve the problem of 
street lighting; but we think the day is not fur distant 
when gas lighting in our streete will be practically unknown, 


Presumably the 


and that without the engineer being under the painful 
necessity of giving current away, which is practically what 
Mr. Joseph advises. 

Two Shift Engineers. 


Automatic Cut-outs. 


In the note on * Automatic Protective Devices" in your 
last issue, you suggest that one of the difficulties we referred 
to—of cut-outs failing to operate on a very heavy reverse 
current accompanied by an abnormal drop of pressure— 
might have been overcome by the use of a plain drum-wound 
armature instead of a slotted H-shaped armature. This, I 
may say, was the solution that occurred to us immediately 
we experienced this difficulty. We were not, however, satis- 
fied with this construction, because it weakened the operating 
pull to such an extent ав to render it unreliable. 

There should, of course, be no hesitation about the action 
of à cut-out. Immediately the armature or core begins to 
move, the forces tending to move it should increase rapidly, 
so that it will tend to strike the releasing catch with a smart 
blow and operate the cut-out with certainty. The H-shaped 
armature and all the other devices exhibited possess this 
feature, Immediately the armature commences to move, 
the reluctance of the magnetic circuit is appreciably reduced, 
and, ав а consequence, the forces acting upon the armature 
are increased. In the case of a smooth-cored armature, 
however, this starts from the position of maximum torque, 
and any movement tends to reduce this torque. 

Tbe above may be taken as a fair example of the fact 


that it is a perfectly simple matter to overcome any indi- 


vidual defect peculiar to a particular type of cut-out. The 
difficulty is to combine in one piece of apparatus a remedy 
for all defects. This we have only been able to do with the 


Manchester dynamo type of release exhibited at the demon- 


etration. 


Leonard Andrews. 
Manchester, May 17th, 1904. Ӯ 


— 


Re Recent L. G. B. Inquiry at Brighton. 


In last week's issue there is a report on the above subject. 
Beyond stating that there was opposition by ratepayers 
there is nothing in the report to guide one as to what the 
loan was actually for, further than changing over, nor 
as to the nature of the opposition. As I was one of 
those who attended the inquiry, I should therefore esteem 


it a favour if you will allow me, through your journal, to 


state why I opposed this loan. Taking the £4,000 for 


changing over first: This money is being chiefly spent on 


consumers’ premises, for supplying new lamps, fuses, 
switches, and fittings to replace low voltage fittings, and, in 
some cases, the re-wiring. Not only this, but there are 
some motors for working lifts, motor fane, &c., in the area, 
which, as was stated at the inquiry, the Corporation are 
taking out and supplying new, and placing the old ones in 
stock. 

My opposition to this loan was, firstly, that the Corpora- 
tion were doing tbe work themselves, employing about 20 
men, and are therefore in direct competition with the private 
trader, who is already overburdened with heavy rates and 
taxes, which, I consider, is grossly unfair and unjust. 
Secondly, I must strongly claim to assert that, after having 
supplied the area for 10 or 12 years, this charge’of £4,000 
ought not to be placed to capital account, but to the revenue 
account, of the undertaking, as has been done in every other 
town where change of voltage has taken place, and I wanted 
to show by statements in my possession what other towns 
had done, but the Inspector stated it was thrashing a dead 
horse; but I think he got mixed up, and thought I was 
opposing the change and о! the expense of same. І also 
wanted to discuss the depreciation and reserve fund, but the 
Inspector would not allow discussion on depreciation. 

Brighton is about to change its entire system of supply, 
and this means that the whole of the plant at North 
Road will be discarded, and with the exception of the small 
amount which has been written off in sinking fund, the 
machinery at North Road is valued to day at the same price 
it was when installed. What I contend is this: that 
sufficient ought to have been carried to a depreciation fund 


r 
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each year (since Southwick was decided on seven years ago) 
to enable this machinery to be written off, less the amount 
it would fetch by tender, which, according to a tender 
accepted by the Glasgow Town Council recently, would be 
about one-fifth of the cost. Not only have we no deprecia- 
tion fand, but the ordinary reserve fund is so paltry that it 
won't bear mentioning. Such towns as Glasgow, Hudders- 
field, and others, are more honourable in their deficits than 
Brighton in its so-called profits, as they apparently are try- 
ing to work on proper business lines. If it isnot asking 
too much, I should like to hear the views of others of your 
readers on the cost of changing over. 

My opposition to the £6,000 for motors for hiring out 
was not against the purchasing of motors to increase the day 
load (although I find some towns—Wolverhampton, for 
instance—charge this item to revenue), as I have 
always believed that, if you want a machine to pay, it must 
be worked to its full capacity, but because it is decided to 
charge for the whole of the current supplied to these motors 
at 1d. per unit. I find that the latest report on cost of 
production for Brighton was 1:72d., so that consumers 
using the day load only will get their electricity nearly 3d. 
per unit less than it costs to produce, and whilst the average 
price obtained for units sold for lighting ів 3}d., that for motors 
would never be more than Id., the department therefore supply- 
ing the motor customers with electricity at 2]d. per unit less 
than the lighting customers. The argument for this cheap rate 
is that most of the cost happens at night, when the lighting 
load is on. But, then, if we are to have а day load, we 
surely are not going to work the same men 24 hours; that 
would be sweating with в vengeance. "Therefore, I think it 
is very unfair to make the consumer who uses the light pay 
for the consumer who uses the motór ; hence my opposition. 
. Personally, I should like to see tbe demand indicator 
abolished, and а flat rate of, say, 3d. for lighting and 14d. 
for power substituted. | 

A. E. Hewitt. 

Brighton, May 16/4, 1904. 


Boller Setting. 

In your remarks to-day re boiler setting, I think it is 
only fair to say that Col. Crompton is almost alone in having 
recognised my endeavours Ín the direction of smokeless com- 
bustion and correct boiler setting. He made public 
acknowledgement of the same in September, 1902, at the 
B.A. meeting iin Belfast, and be proved the correctness of 
my contentions by putting the same into practice at 
Chelmsford ; and no one could inspect two side-by-side 
boilers with the old and the new settings without recognising 
what has so long been clear to me—that while air above the 
fire is essential to complete combustion of bituminous fuel, 
such air must be thoroughly mixed with the fuel gases, and, 
above all, Шеке must be maintained hot until they have 
attained a sufficient intensity of combustion. 

W. H. Booth. 

2, Queen Anne’s Gate, S.W., 

May 13th, 1904. 


Municipal Appointments. 

I have had the privilege of being chosen as one of the 
„Short list for several borough electrical engineer appoint- 
ments, and I wish to protest against the publication of the 
names and other particulars of such selected candidates, 
In my opinion such applications are confidential, and publica- 
tion, except in the case of /Ле successful candidate, is a 
distinct breach’ of confidence. The result may be very 
serious friction between a candidate and his present employer, 
and the knowledge of such a possibility will, doubtless, cause 
many a suitable candidate to refrain from applying and so 
prove a distinct disadvantage to the authority advertising. 

'The writer does not expect that this letter will result in 
the practice being discarded, but, he asks you, Sir, to con- 
sider the question of refusing the use of your columns for 
guch & purpose. 

To those who may be answering advertisements of this 
class he suggests that they endorse their applications Private 
and confidential." | | 

Another matter against which I wish most emphatically 
to protest is the appointment of men at а salary. lower than 
that advertised. Oaly last week the writer was interviewed, 


AC 1 an 


and two of the candidates were asked if they would accept a 
lower sum; one at last agreed and was duly appeinted. 
This, Sir, I submit, is a most immoral proceeding, happily 
unfrequent, but several such instances have. come to my 
knowledge. Personally, I should not have accepted а lower 
salary had I had the option, and when I say that the only 
jtem towards the expenses allowed was the railway fare and 
that, in my case, the journey could not be made in less than 
two days, it is clear that the unsuccessful candidates were 
induced to incur expenses and inconvenience without having 
& chance of being in the running. 

| ' Modulus. 


[In regard to the suggestion that names of candidates 


should be withheld from publication, we would say that we 


are sometimes expressly requested td record the fact that 
Mr. So-and-So was among the selected candidates. "Therefore 
we have lately made а practice of doing. this in all cases 
unless specially requested to the contrary. We should like 
to hear other views on the subject.—Ebps. E. R.] 


Interconnection of Rotary Converters and Transformers. 


I should be very deeply indebted to you, or any of your 
numerous readers, if you could inform me where I could find 
& complete exposition on the interconnection of static trans- 
formers and rotary converters, tracing out the phasal con- 
ditions of current and volts, and likewise ratio of conversion 
for each systern of interconnection. | 

Messrs. Parshall and Hobart in their standard work assume 
rather too much as apparent on this particular point. 

H. Teasdale. 


(NAME WANTED.—AÀ correspondent wants to know the 
name and address of the manufacturers of the Economic 
(British made) incandescent electric lamp. ] 
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NATIONAL ELECTRICAL MANUFACTURERS 
ASSOCIATION’S DINNER. 


On Wednesday, last week, the first annual dinner of the above 
Association took place at the Hotel Cecil, Mr. W. Davenport, secre- 
tary, in the chair.. Amonget those present were representatives of 
32 firms, and a considerable number of visitors, whilst the guests 
included Messrs. W. R. Rawlings, president of the National Eleo- 
trical Contractors’ Association, A. Rashleigh Phipps, aud T. 
McDermott, representing the Joint Committee of the two Associations. 

The tables were exceptionally well decorated with flowers, and 
the menu was equally satisfactory. After the loyal toasts bad been 
duly honoured, Mr. F. H. Nalder proposed The Imperial Forces” 
in а very brief speech, coupling with it the name of Lieut. E. J. 
Hogan. In his reply, Mr. Hogan eul the Navy, whose 
officers are all scientists nowadays, and p d our ever-busy Arm 
for the purity of its administration. The auxiliary forces, to whic 
the speaker belonged, were mainly defensive, and their efficiency 
depended largely upon the patrio of employers, for volunteers 
must attend camp, or fall behind in efficiency. 

The chairman next proposed '' Success to the Association," which 
he congratulated upon the progress which it had made in a very 
short period. The Association had been born to meet the growing 
requirements of a comparatively new industry, and already counted 
64 firms amongst its members, whilst it had the substantial balance 
of £100, which the Committee had invested as the nucleus of a per- 
manent reserve. It had entered into close relations with the 
National Electrical Contractors' Association, which he hoped would 
prove mutually beneficial, and а Joint Committee of four members 
of each Association had been appointed to deal with matters of 
common interest. Mr, О. В. Northcote, in replying, remarked that 
a few years ago such an Association would have seemed im ble. 
Recalling the formation and affiliation to the I. E. E. of the Northern 
Society of Electrical Engineers, he thought that the N.E.M. Asse- 
ciation was more likely to affiliate than to be affiliated, and that it 
would attain a position of considerable importance. | 

Before proposing The Electrical Profession and Industry," Mr. 
Н. Hirst addressed a few “serious words" to the Association, He 
could not help feeling that this Association was a refiection of 
another one, which appeared to have exercised some infiuence 
over the framing of the rules. The Manufacturers, he thought, 
ought to regard their relations with the Contractors as a mere 
section of their work, and he mentioned a number of useful 
functions to which he considered they should devote their energies. 
The electrical profession and industry now included almost all other 
industries in their comprehensive scope. With the toast was coupled 
the name of Mr. W. M. Madden, editor of the Electrical Times. 
The Chairman briefly replied to Mr. Hirst’s criticisms, and Mr. 
Madden, with equal brevity, replied to the toast, pointing out that 
as most of the proposer’s speech related to the constitution of the 
Association, and had been answered by the chairman, but little 
remained for him to do. 

Mr. G. Verity then proposed The Guests and Visitors,“ remarking 
that they were proud of the electrical Press, which was not influenced 
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by unworthy motives, and always played the game. He thought that 
before launching out into important undertakings, tbe Association 
ought to cement the bonds of fraternity between its members, and 
then, like Mr. Hirst, be pointed out a number of important functions 
which it might fill, in connection with standardisation, the reform 
of specifications, and the lock-up of capital—a national question 
now. Although no member of the Association would admit it, 
there had been slack trade for some t me. Whilst he agreed neither 
with Mr. Byng nor the ELECTRICAL ReviEw, important financial 
movements were on foot; the Government and others were locking 
up too much capital, and it was а question whether we were 
wealthy enough to stand it, In his reply, Mr. Bawlings referred 
somewhat in detail to the origin of the Association, wbich he 
regarded with pride as the offspring of the Contractors’ Associa- 
tion. He looked for valuable results from the good relations 
between the two Associations, and mentioned tnat the Contractors’ 
Assotiation was taking steps to become incorporated. ч 

Lastly, Mr. David Smith proposed The Chairman,” and paid a 
cordial tribute to his high qualities, regarding him as a valuable 
acquisition to the Association. Mr. Northcote and Mr. Nalder at 
this stage formally presented the chairman with a beautiful silver 
salver, bearing an inscription and а tea and ooffee service, as a mark 
of the appreciation of his services by the Association. The chair- 
man suitably acknowledged the toast and the presentation, and 
expressed the pleasure wbich he feit in being of use to the 
Association. The formal. proceedings closed with: ‘Auld Lang 
Syne.", The speeches were bumorous and therefore brief, and were 
interspersed with a programme of music under the direction of Mr. 
Alfred Hayes. d 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Fres use of fictitious names, fe., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acowracy of 
the views which he may express.) Ț 5 „ 
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“VENDOR” writes:—' Can a supply authority, ‘company or cor- 
poration,’ working under a provisional order, legally supply elec- 
tricity at a lower fixed rate per unit, to, say, а theatre, hotel, or 
public building, than to a private individual. I have good reason 
to believe that my neighbour has been charged at а lower rate than 
myself for, say, two years. Have I any legál right to demand re- 
payment of the difference charged, providing I can prove this?” 

% Bec. 19 of the Electric-Lighting Act, 1882, provides that 
where a supply of electricity is provided in any part of an ares for 
private purposes, then, except in so far as is otherwise provided by 
the terms of the licence, order or special Act. authorising such 
supply, every company or person within that part of the area shall, 
on application, be entitled to a supply on the same terms on which 
any other company or person in such part of the area is entitled 
under similar circumstances to a correspond ing supply. Bea. 20 
provides that The undertakers shall not, in making any agree- 
ments for a supply of electricity, show any undue preference to any 
local authority, company, or person, but, save as aforesaid, they 
may make such charges for the supply of electricity as may be 
agreed upon, not exceeding the limits of price imposed by or in 
pursuance of the licence, order, or special Act authorising them to 
supply electricity.” It does not follow from this section that the 
undertakers must supply to all consumers on the same terms. In the 
case of the Metropolitan Electric Supply Co. v. Ginder ( (1901), 2 ch. 
799), an intending consumer signed а form of request to an electric 
lighting company, subject to, inter alia, the following terms:—(1) 
The consumer agrees to take the whole of the electrio current 
required for the premises mentioned below from the company for а 
period of not less than five years; (2) The charge for electric 
energy to be 44d. per B T. unit. No quantity was specified ; there 
was no covenant by the company to supply, nor by the defendant 
to take, any energy. Similar forms of request had been signed by 
other purposes for different terms of years, and at different prices. 
The company afterwards supplied another consumer under contract 
for two years at 4d. per unit; but he was a large consumer, and took 
his supply in the daytime, which was ar advantage to the company. 
It was held thatthis did not amount to undue preference uuder the 
above sections, and that the phrase “ similar circumstances " in Bec. 
19 should be strictly construed. If Vendor” looks into the matter, 
he will probably find that there are special circumstances which 
entitle his neighbour to abatement. If there are no such circum- 
stances an action will lie against the supply. 
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Smita v. PABE. | 


Tunis саве came before Mr: Justice Lawrance and a special jury last 
week, and was an action brought by Dr. E. А. Cloete Bmith, of 
1, Westbourne Street, Hyde Park, to recover £105 for professional 
services rendered to the wife of the defendant, Mr. W. Luscombe Pare, 
of 3, Courtland Terrace, Kensington. Plaintiff also claimed damages 
for assault, The defendant denied that he was indebted to the 
plaintiff, and said that his treatment of bis wife had been negligent 
and unskilful and useless. Defendant admitted the assault, and 
brought £2 into Court in respect of it. He counterclaimed damages 
from plaintiff for negligence in improperly treating Mrs. Pare. 


Mr. Duke, K. C., and Mr. Alan Macpherson appeared for the 
plaintiff; aed Mr. M’Oall, K.C., Mr. Bateson and Mr. Boddington 
for the defendant. 

Dr. Змітн'в case was that he bad for many years paid particular 
attention to the electric treatment of disease, and from the first bad 
studied Rontgen rays and had constantly employed them. Oa 
March 9th, 1893, defendant called upon him with reference to his 
wife, saying that she had been operated on by Bir Victor Horsley, 
and that her condition bad again become bad. Plaintiff advised 
that the treatment advisable for her was the high frequency current 
combined with the X-rays. Defendant tbe next day telegraphed 
that after consulting Horsley and Huxley, be had decided to use 
the plaintiff's trestment. It was then arranged that plaintiff sbould 
go to Bt. Leonards and apply to Mrs. Pare the X-ray treatment and 
the high frequency current. He went to St. Leonards, 
examined Mrs. Pare, aud arranged the apparatus and gave 
instructions to Mr. Chaplin, an electrician, of St. Leonards, to give the 
patient two honrs of the. high frequency current twice a day if she 
could bear it, and the X-rays at a distance of 16 in. to 20 in. from 
the body, and to use his own judgement as to the length of the 
exposure. Plaintiff visited Mrs. Pare from time to time, and finding 
that ber condition had improved slightly, he directed that tbe high 
frequency current should be discontinued. Mrs Pare afterwards 
came to London, and there the X-ray treatment was continued by 
the nurse under the plaintiff's instructione, Plaintiff attended the 
lady constantly duríng April, and saw the first symptom of dermatitis 
about a fortnight before he was dismissed from the case. He took 
measures to protest the skin by the use of tinfoil, Не said that 
dermatitis was a probable incident of the X-ray treatment, which 
was the only treatment which could benefit the patient. Defendant 
bad not paid his account, amounting to 100 guineas. On June 9th, 
when paying a visit to the hospital, defendant came up to him and 
demanded to know what ought to be done to his wife. He then 
assaulted plaintiff with hie umbrella, and first bit his hand, and 
seriously injured his hand and eye. = 

РглінтіРЕ was cross-examined by Mr. M'Call, К.С. He stated 
that Mr. Pare consented to the X-ray treatment, and did not 
ask. if it would cause pain and burning. He believed that Sir 
Victor Horsley had consented to the X-ray treatment of Mrs. Pare. 
The treatment had no direct effect on the internal cancer, but it 
improved the patient's general condition. He told Mrs. Pare that 
X-rays would give her relief from pain. He did not tell her that 
one of the probable consequenoes of the treatment was dermatitis, 
and tbe pain that followed it. He was informed by the nuree that 
she had lost weight, but did not know that she had lost 6 lbs. in eight 
days. Her condition was so serious that the nurse stopped 
the treatment altogether. He agreed that the loses of 
weight was a very serious matter, but he directed the treatment to 
be resumed, because it had been found to be generally beneficial and 
to increase weight in cases of cancer. Towards the end of April 
Mrs. Pare's weight had been reduced to 4 st. 84 lbs The X-ray 
burn was the most intractable form of burn to deal with, but what 
Mrs. Pare was suffering from was dermatitis. 

Was there destruction of the skin ?—Yea. 

His І,оврвнір: Blistering ?—Yes. 

Mr. M'CALL: Was the effect of your treatment that she had lost a 
stone in weight, had her skin burned, and suffered intense pain, 
while the disease was just as it was before ?—To the last question, 
no; to the others, yes. 

Do you know that from that day to this the unfortunate lady has 
been unable to straighten herself, owing to the state of her skin ?— 
This burning was not the usual result of his treatment, but he did 
not say it was due to carelessness. Mra. Pare had been properly and 
scientifically treated. 

Dr. A. H. Gazao, superintendent of the X-rays Department of 
Bt. Thomas's Hospital, said he examined Mr». Pare last month, and 
found her suffering from dermatitis; but there was no evidenoe of 
the continued presence of cancer, and her general health was fair. 
If her condition before tbe treatment was as bad been stated, the 
cure was а very remarkable one. Oross-examined, Dr. Gregg said 
that the X-rays had been proved to have a beneficial effect on the 
external symptoms of cancer, and he was aware of a few cases where 
they had mitigated the pain of internal cancer, but he had never 
known of а case of cancer being cured by them. 

Mr. А. CHaPLIN, medic«l electrician, who, under the direction of 
the plaintiff, applied the X-ray treatment to Mrs. Pare while at St. 
Leonards, stated that, as the high frequency treatment seemed to 
increase the pain, be discontinued it after five days, with the consent 
5 the plaintiff. On five occasions he gave treatment for a full 

ur. 

The plaintiff's case was closed. 

Mr. M'CALL, in opening the defendant's case, mid that Mr. Pare 
had fought this case because he was convinced that investigation in 
& public Court was necessary in the interests of his family and of 
those who were liable to such treatment as the plaintiff had imposed 
on Mrs. Pare. | 

On Wednesday, May lith, Nurse TRINDER wss examined as to 
the extent of the burning of Mrs. Pare by the X-rays. In cross 
examination she said she did not understand anything whatever 
about the Cloete Smith treatment, and disapproved of it from first 
to last. In March, when the treatment commenced, she regarded 
her patient as a doomed woman, but by the middle of June Mrs. 
Pare’s condition showed a general improvement. In December, 
when witness left, Mre. Pare was undoubtedly better. She had 
complained to Mr. Pare about his wife being “tortured,” and he 
replied that the treatment must continue because his wife's relations 
insisted on it. 

Dr. HN RT Нохгцкү denied аё he consented to the X-ray treat- 
ment. He raised no objection to tbe “ bigh frequency " treatment, 

because he knew it could do по harm, although it would br ve no 
good effect on cancer. There was no evidence yet of the Х-тауа 
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being any good for deep-seated cancer. Cross-examined: The 
X-ray treatment might destroy external cancer. Mrs. Pare had no 
symptoms of cancer row, and bad none previous to the treatment. 

Sir Victor Horsey said that Mrs. Pare had a growth of a 
suspicious natur», but it certainly was not cancer. He had not con- 
sented to the X-ray treatment; and although he was of opinion 
that the high frequency " currents would do no harm, he did not 
think they would do much good, especially in view of the 
character of the circular. Cross-examined: Mra. Pare was desperately 
ill in March last year, and it was doubtful then whether it was 
tubercle ог a maliguant growth in the lung. He had used the X-rays 
for superficial cancer of the skin, but with regard to internal cancer, 
his experience was that the rays could neither mitigate pain nor alter 
tbe course of the malady. Mrs Pare's general health had greatly 
improved, but the lurg trouble was incurable. Re-examined: He 
had never in his whole life seen such а case of burning. He thought 
it was a unique case of damage dune. 

Mr. PABE said he was an advertising agent, and knew nothing 
about medical or electrical science. His wife had been suffering 
from tubercular disease of the lung, and was in an extremely critical 
condition. He was persuaded by the ladies of his family to call upon 
Dr. Cloete Smith. Personally, he was strongly adverse to the adop- 
tion of the treatment. Dr. Cloete Smith repeatedly assured him that 
~ the treatment was painless. He was not asked to consent to any 
X-ray treatment. І 
On 12th inst. Mr. PARE, cross-examined by Mr. Duxs, said he 
was distinctly assured by Dr. Cloete-Smith that the treatment was 
painless. He could not say when he first became aware that а gross 
deceit bad been practised upon him. He was under the impression 
that the high-frequency treatment was being applied. He bad 
known of the injury to his wife six weeks before he aseaulted Dr. 
Cloete Bmitb, but bad not seen it. He was unable to say why he 
had not communicated with the plaintiff during that period. 

The jury found that the defendant did not consent to the X-ray 
treatment, and that the treatment was improper, negligent and 
unekilfal. For the assault they awarded the plaintiff 40s., and on 
the counterclaim awarded the defendant £100 | 

Ав the defendant had paid ín 40s. in respect of tbe assault, judge- 
ment was entered for him both on the claim and counterclaim with 
costs. 


MANCHESTER CaBBIAdR AND TnaMwaY Co, LTD., AND BWINTON 
AND PENDLEBURY URBAN DisTBi0T COUNCIL. 


Тн1в was a specia] care stated on May 28th, 1903, by Bir Frederick 
Bramwell, as to whether the District Council wasto purchase any 
of the company’s depó's outside the district of the Council, and it 
came before Mr. Justice Channel] in the King's Bench Division on 
Friday last. The late Sir Frederick Bramwell acted as the 
arbitrator, and the questions arose under Bec. 43 of the Tramways 
Act, 1870. The appeal was upon the question as to whether the 
words within such district " qualified the word undertaking " so 
that а depót situated outside the Council's district, but suitable to 
and used for the purposes of such part of the undertaking as was 
within the district, was to be paid for by the Council as part of 
their undertaking. It appeared that there were two depéts, both 
outside the Council's district. The special case found that the 
Church Street depót was suitable, and used with the Council's 
undertaking, but that the other dep was not. 

Mr. Fletcher Moulton, K.C., Mr. Eldridge and Mr. E. T. Sanders 
were for the claimants; and Mr. Balfour Browne, K.C, and Mr. 
Rhodes for the respondentes. 

After hearing arguments, his Г.оврвн1р gave judgement, and said 
that if the arbitrator bad been still alive he would have sent the 
case back to bim; but in his opinion there was some evidence upon 
which the arbitrator could find that the depót was suitable. There- 
fore, in the circumstances, be upheld the special case. Leave to 


appeal was given. 


Tue South LaNCcasHIBE ELECTRIC Traction Co. 


Ан action, brought by A. G. Grenfell and others against Sir. J. A. 
Willox, Hon. A. Stanley, Mr. E. К. Muspratt, Mr, J. B. and J. 
Atherton of the above company, occupied the Nisi Prius Court of 
the Liverpool Assi zes (Mr. Justice Jelf and a special jury) on several 
days last week. "The plaintiffs, in their claim, stated that they were 
induced to subscribe for certain debentures in the Bouth Lancashire 


Electric Traction and Power Co. upon the faith of the prospectus © 


issued by the defendante, which contained a atatement which was 
untrue to the knowledge of the defendants, or was in fact untrue. 
The plaintiffs further alleged that they suffered considerable loss by 
subscribing for these debentures, and they claimed that the amount 
of such loss should be made good by the defendants. The defend- 
ants, by their defence, said, 1n the first place, they did not issue the 
prospectus to the plaintiffs; further, that the statement in the 
prospectus was not untrue but true ; that, if untrue, it was not untrue 
to their knowledge, and, so far from being untrue to their knowledge, 
they bad reasonable ground for believing that it was true, and said 


that, in fact, it was true at the time of the issue of the prospectus - 


and up to the date that the debentures were allotted to the plaintiffs. 

Mr. боттон, in opening the case, explained that he made no 
allegstion that implied moral deceit on the part of the defendants. 
He did, however, allege that the gentlemen who issued the pro- 
‘epectus made a statement that was not true in fact, ard plaintiffs 
would aek the jury to say that they bad no reasonable grounds for 
believing that it was true. If gentlemen of the high standing of 
the defendants became promoters and directors of companies, they 
brou, ht themselves under statutory obligations that must be ful- 


filled, or else they must be answerable in damages to persons misled 
if they stated that which the Act said they had no right to state. 
In 1900 Jacob James Atherton introduced into Parliament a Bill to 
obtain powers to make tramways, and it was backed by Sir John 
Willox. It did not give үе to supply electricity for any purposes 
other than tramways, and they had not such powers. Afterwards 
the South Lancashire Electric Supply Co., Ltd., was formed, and 
eventually it was claimed that power had been obtained for giving 
а supply of electrical energy for all purposes. Afterwards a new 
company was formed, the prospectus of which bore the names of 
defendants, who subsequently became directors. This company was 
formed to acquire the beneficial interest in, and to develop, as part 
of a system, the concessions and rights owned or to be obtained by 
the South Lancashire Tramways Co., Ltd., and the Lancashire Light 
Railways Oo., Ltd. It was called the South Lancashire Electric 
Traction and Power Co., and it was claimed that they had power to 
supply electricity for all purposes; whereas, suggested Mr. Sutton, 
all they could properly have said at the time was that Mr. Balfour 
Browne had given his opinion that they had power. 

The first witness was Mr. GRENFELL, who, in the course of his 
evidence, said he had subecribed in all £4,370, of which he received 
10 per cent. back from the Exter sion Co. The otter plaintiffs were 
also called, and subsequently Sir Edward Olarke, K.C., opened 
defendants’ case, and asked the jury to say that they had a sound 
and honest belief in the truth of the statements in the prospectus. 
After defendants had given evidence, the jury intimated that they 
did not wish to hear a second address from Sir Edward Clarke or 
Mr. Rufus Isaacs, but wished to hear Mr. Sutton reply for 
pla intiffe 

Mr. Sutton said that the plaintiffs were entitled to a verdict 
unless the defendants eatiafied them that they bad reasonable 
grounds for believing, and, in fact, did believe upon the day the 
debentures were issued, that the statement in the prospectus was 
true, That must not be а slipshod belief, but it must be a sound 
and bon-st belief, founded after giving the matter all the care and 
attention they could, and after bringing to bear upon the considera- 
tion of the question all the information possible. Did the jury 
think that Sir John Willox, the Hon. Arthur Stanley, and Mr. 
Muspratt had exercised all reasonable care, which men in their 
position ought to have exercised? He submitted not. With regard 
to Messrs. Athertons, he argued that they could not say tbat they 
had formed а sound opinion on the question of whether Bection 85 
of the Act of Parliament gave the company the power to supply 
electricity in bulk. 

His LonpenrP summed up in a speech occupying about an hour, 
and the jury retired. His Lordship bad put to the jury the ques- 
tions—(1) Had the defendants, or some and which of them, reason- 
able grounds for believing, and did they believe, that the statement 
in the prospectus was true? If, said tbe judge, the jury found in 
favour of the defendants on that point, there was an end of the 
case; but, if not, he asked them (2) were the plaintiffs, or some and 
which of them, induced to take the debentures by the said state- 
ment? And (3) did the plaintiffs, or some and which of them, 
suffer damage by taking the debentures, and if so, to what extent ? 

After about an hour’s absence (says the detailed report in the 
Liverpool Mercury, to which we are indebted for the above extract of 
the case) the jury returned, and said that they could not agree. 

His LonpsHiP said he could not allow the case to be во quickly 
disposed of in that way, and he wished to utter a solemn word of 
warning. He trusted that every single one of them in coming to a 
conclusion in that case, would be guided wholly and absolutely by 
what had taken place іп that court and in that case; and if they 
allowed themselves to be influenced by anything which had taken 
place in any other case, or with regard to any other individua] not 
in that case, it would be very, very wrong, and contrary to their 
oaths. - 

After a farther half-hour’s absence, the jury returned, and the 
foreman said they were of opinion that the defendants took reason- 
able precautions to ascertain that the statements in the prospectus 
were true. 

His LonpsHuiP: That is substantially an answer to my first 


question ? . 


The Foreman : It is, my lord. 

During the absence of the jury Counsel had been discussing the 
interpretation to be placed on the Act of Parliament; but on 
hearing the verdict of the jury, Mr. Sutton said he would not 
argue the point of law further. 

On the application of Sir Edward Clarke and Mr. Isaacs, his 
Lordship entered judgement for the defendants with costs. 


LONDONDERRY CORPORATION v. NATIONAL TELEPHONE Co. 


Ix the Chancery Division at Dublin last week, the Master of the 
Rolls resumed the hearing of this action in which the plaintiffs 
sought a mandatory injunction requiring the Telepbone Co. to 
remove their telephone poles, wires, and other apparatus from the 
streets of Londonderry, on the ground that the same had been 
erected under an agreement entered into between the purties in 
1883, under which the company agreed to remove them on six months’ 
notice. The Corporation had given the notice. But the company 
relied on a new agreement of 1897, whereby they alleged that the 
former agreement was rescinded, and that the Corporation agreed to 
the company exercising the powers conferred on them as licensees 
of the Postmaster-General under the Telegraph and Telephone Act 
of 1892. The defendants, after the issue of the writ, tendered a 
consent to the plaintiffs that judgement should be marked against 
them, witb a віх months’ stay. This the Corporation refuted. 
The MABTEA OF THE ROLLS (according to the Belfast News Letter) 
eld that the agreement of 1883 had not been rescinded, and being 


824 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,382, Mar 20, 1904. 


still in operation the Corporation had power to determine on six 
months’ notice, but he considered they had acted rather harshly 
towards the company. He granted the injunction without costa, 
and put a stay in it for six months. | 


ELECTRO-PLATING АРРАВАТОВ Со. v MORRISON. 


Ix the King's Bencb Division on 12th inst. Mr. Justice 3 had 
this case before him. It was & motion by defendant to set aside a 


judgement. From a report in the Warrington Observer we gather 


that plaintiffs were proprietors of certain apparatus for electro- 
plating and burnishing in one operation, and the defendant had a 
similar patent of a later date. He had made arrangements to work 
the patent in Walsall with the plaintiffs, and they on one occasion 
handed him a piece of pa „Which he had since learnt was a writ 
for an infringement of their patent. In February, 1903, he received 
a letter stating that an order had been made against him by Mr. 
Justice Darling restraining him from infringing plaintiffs’ patent. 
He now said he had a good defence to the action, but wished to 
plead as a pauper. 

In answer to the JupcE, Mr. Corrax admitted that the question 
of infringement had not been tried, but in many cases of prosecu- 
tion for infringement the defendants did not appear, and judge- 
ment went by default, as in this case. His clients did not wish to 
cause Mr. Morrison any loss, and would undertake to grant him & 
personal license for himself and family to work the patent, but he 
must not seek to assign it to anyone else. The record could be 
withdrawn and the proceedings stayed, so that the plaintiffs would 
be in the position of never having started an action. So long as 
the patent was kept to the defendant's family, no action would 
be taken, but if he attempted to assign it, proceedings would be 
taken. | | 

The орою said he thought one of the offers made by the 
plaintiffs ought to be taken. He should not make the order asked 
for by defendant, and would adjourn the case to allow of a 
settlement. 


ELECTRIC TBAMWAXS CONSTRUCTION AND MAINTENANOB Co., LTD. 


Тнк petition of Mr. A. J. Paine for the winding-up of tbis com- 
pany was before Mr. Justice Backley on Tuesday, as well as two 
summonses relating to the same company. 

Mr. WILKINSON, for the petiti: ner, a contributory, said that the 
petition had been ordered to stand over from January 26th until the 
summonses were disposed of, спе taken out by the company, and 
the other by tbe petitioner, the former asking that all proceedings 
should be stayed pending the trial of an action for rectification of 
the register by striking out the p:titioner’s name. The late Mr. 
Justice Bryne had made an order оп each summons that it should 
stand over for 14 days until the action by the company had been 
dispoted of, There bad been scm» little delay in setting the case 
down, and petitioner took out & notice of motion to dismiss the 
action for want of prosecution. Tae case was a little complicated 
by reason of the Public Prosecutor having taken the matter up. 

His Lorpsuip: Proceedings elsewhere? 

Mr. WiLkKiNsSON: Yes, at Bow Street. 

In the 1esult his Lordship saw Mr Justice Kekwich, before whom 
the action would come. Mr. Justice Kekwich stated that he could 
not take the action before the middle of July, and Mr. Justice 
Buckley directed the petition and summonses to stand over to 
July 12th. 


М№лтіомаАТ, ELEKCTAICO Traction Co, Lyn. 


Tais matter came before Mr. Justice Buckley in the Companies 
Winding-up Court on Tuesday. 

Mr. CAN NOT said that Mr. Octavius Hunt, who was substituted 
for the petitioners last week, had been settled with. The petitioners 
had been settled with last week. 

Hie Lordship accordingly dismiseed the petition. 


MacanTNEY, MoErnov & Co., Lro. v. Ввтантои CORPORATION. 


Turg ease again came before Mr. Justice Grantham in the King's 
Bench Division on Monday, it baving been arranged that points of 
law should be argued. The action, which was recently tried before 
his Lordship and a special jury, was brought to recover from the 
defendant Corporation the sum of £16,000 for work done in con- 
nection with the laying of the first lines of electric tramways in 
Brighton, Tbe jury returned a verdict by which they awarded the 
plaintiffs £14,621 7s. 6d., and it was tben agreed that the legal 
aspect of the case should be argued at a later date. 

Mr. Montague Lush, K. O., and Mr. Cautley appeared for the 
plaintiffs, and Mr. Fletcher Moulton, K C., Mr. W. P. G. Bozall, 
K.C., and Mr. C. C. Scott represented the defendants. 

Mr. Мосоітон submitted that there was no ground for the varia- 
tion of the contract. The work which bad to be done came under 
Sec. 174 of the Public Health Act of 1875, which provided that 
every contract exceedirg £50 in value entered into by an urban 
authority must be in writing and sealed by the Common Scal of the 
authority. This swept away the idea of an agreement between 
Mr. May, the borough engineer, and the plaintiffs, and contended 
that any such agreement could have no effect at all. Consequently 
the contention of his learned friend that there could be any 
rectification of the contract was quite impossible. Sec. 174 was an 
obligatory provision for euch contracts as this one; therefore, either 
plautis must produce a contract under seal, or they were non- 


suited. He also submitted that the plaintiffs unquestionably knew 
the point as to what the specification and contract meant. No 
agreement as to the interpretation of the contract could alter the 
contract. Oounsel then to argue that the excavating, 
concreting, and floating under the wood-paving, formed part of 
the contract works, and that the sum to be paid, included all such 
work. If it was necessary’ that such work had to be done, the 
plaintiffs could not recover. The word “works” which was 
mentioned in the contract, clearly meant all the things which were 
necessary for the carrying out of the contract in a satisfactory 
manner. A sum of 128. 7d. per yard had been agreed upon in 
connection with the wood paving, and they could not get away from 
this amount, j 

Mr. Lus, replying, said his first point was as to what the contract 
meant as it was drawn ; tho second point was, if it was wrong, the 
plaintiffs were entitled to have the contract put right; and bis third 
point was that, inasmuch as the Corporation had paid £9,000 for the 
work, they could not get the money back. Clause 103 laid down 
that the amount given in the schedule of quantities would be added 
to or deducted from the lump sum item. In spite of this, however, 
the defendants would deduct 18s. for what plaintiffs did not do, 
although they only paid 12s. 7d. for what plaintiffs did do. He 
submitted that the deductions ahould correspond with the payments. 
There was not one syllable in the contract which suggested that the 
plaintiffs’ price included the making of the concrete bed. 

After hearing Mr. Boxall, K. C., his Lordship reserved judgement. 
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Rovan Commission ow LOn DvOR TRAFFIC. 


AT the sitting of this Commission on Thursday last week, evidence 
was given by the chief engineer to the South Metropolitan Gas Co., 
Mr. CHARLES CARPENTER, who spoke in favour of for street 
lighting, comparing its illumination with the patchy effect given by 
high-power electric arcs.” Incandescent gas lamps were also much 
chea An endeavour had recently been made by a South 
London borough council who owned an electric light undertaking 
to place standards in the middle of the roadway, bnt with un- 
fortunaté results. Witness was examined at some length on the 


easterly direction, and, just touching the north side of Finsbary 
Circus, would pass in front of Liverpool Street Station. The road 
would eventually end in a circus situated at the junction of the 
Whitechapel High Street and Commercial Road. The road would 
provide a through route by means of existing roads from Ealing, 
Acton, Hammersmith and Shepherd's Bush to Whitechapel, Lime- 
house and the Docks. In laying ont the route, he had endeavoured 
as far as possible to widen existing roads on one side only, and 
thus avoid interference with buildings of public importance and 
interest. The section of the main road trom east to west should 
be а double-storeyed one, providing for а surface road 140 ft. 
wide between the building line, with 18-ft. pavements, under which 
cellars of the houses could be constructed. Under the roadway would 
be two lines of electric trams, a double line of electric railway, and 
the sewers. A continuous footway would be constructed on each 
side of the tramlines, with accesses at intervals from the atreet, 
which, besides serving the tramways, would afford underground 
crossings for foot passengers at important junctions with wide 
streets. The railway would be worked by electricity, and could ba 
connected with the main lines at the east and west ends, and 
relieve the streets of heavy carting traffic, besides providing for 
through passenger traffic. The north to south road would com- 
mence at the junction of Bt. George's, New Kent, and London 
Roads, and run nearly due north, crossing the river by a new bridge 
to the west of Blackfriars Bridge. It would then proceed down 
the Gray’s Inn Road and the Caledonian Road to the terminus at 
the junction of the Seven Sisters and Holloway Roads. Coming to 
a consideration of the cost of the roads, witness said that so far as 
it had been possible to arrive at an estimate, the total cost of the 
west to east route would be about £6,125,000 for the whole length 
of about 5 miles. The 43 miles of the south to north route might 
be taken to cost about £2,550,000. 

By Sir Joan WorrE Barry: In the cost of the streets was 
included the cellars and the cost of the subways for gas and water 
pipes. The width of Parliament Street opposite the new public 
offices was 142 ft. The Embankment was 110 ft. wide. The esti- 
mate of tbe north and south route included the cost of tbe bridge 
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A the Thames. In both cases the figures excluded the cost of 

Mr. A. R. SrgENNING (Messrs. A. R. and F. Stenning, surveyors) 
was then called. He said that he was one of the surveyors for the 
proposed tube railway from Hammersmith to Tottenham, and gave 
evidence before the Joint Commission. He was also surveyor for 
the Hammersmith and City Railway, and many other tube lines. 
Не was a surveyor to the Great Central Railway, and assisted in the 
selection of the site of the terminal station of that railway at Mary- 
lebone. He was connected with many schemes of communication, 
including the Tower Bridge. No doubt the greatest traffic in 
London was from east to west parallel with the river. The new 
road suggested by Mr.- Brereton would greatly relieve the traffic, 
and conld be constructed without great disturbance of property 
except in the City. He had estimated the cost of tbe properties 
that would be required for such widenings of existing streets as 
were necessary at £11,293,550, on which there would be a possible 
recoupment of £2,000,000. ТЬе north and south route would 
necessitate the acquisition of propertiea estimated by bim at 
£7,000,0C0, which would possibly have a recoupment of £1,000,000. 

Sir J. WHITTAKER ELLIS was the next witness. He said that 
no doubt the most agreeable method of locomotion was by surface 
roadway, and that was to be preferred to subterranean passages. 
Of course, in some cases subterranean routes would be more direct. 
He was opposed to “the absorption of our thoroughfares either by 
private speculators, such as Mr. Robinson, or municipal undertak- 
iogs at the cost of the ratepayers.” Wherever a tramway ran it 
caused great inconvenience to ordinary vehicular trafüc. 

‚Оп Friday, evidence was given by Mr. HanPEB, the statistical 
officer to the London County Council. Dealing with the question 
of London tramways, Witness said that statistics with regard to 


them were available in а much more complete form than those for 
railways or omnibuses, А return of tramways bad been published, 


annually by the Board of Trade since 1878, and from that return it 
was possible to obtain much statistical information as to the progress 
of tramway locomotion in London. The total length of line open 
for traffic, which was 62°16 miles in 1879, rose to 126:87 miles in 
1889, It then remained practically stationary until 1901, and had 
during the last two years been somewhat increased by the extension 
of the London United Tramways system. The mil run by the 
cars increased from 9,722,678 in 1881, to 34,771, 882 in 1903, while 
the passengers in the same period increased from 71,509,859 to 
336,800,596. The number of passengers per car-mile increased from 
7°35 іп 1881, to 10 46 in 1901, and fell to 9'69 in 1903. The receipts 
from passengers increased from £531,940 in 1881, to £1,519,046 
in 1903, the average fare per passenger in the same period falling 


. from 1 78d. to 108d. With a small exception, in the case of the 


London United Tramway system, the whole of the figures related to 
horse traction. Witness then went on to deal with the electrifica- 
tion of the L.C.C. lines. In 1902 the number of passengers per car- 
mile on the lines worked by the Council was 11 56, the fall in 1903 
being, no doubt, due to the dislocation produced by the electrifica- 
tion of the tramways. That aversge of 11°56 in 1902 was 20 per 
cent. more than that of the lines leased by the Council. In the 
County of London itself there were now 116 51 miles of tramway 
open for traffic, of which 89:85 miles were double linea, and 26 46 
single lines. The present position of those tramways as to ownership 
was as follows: Worked by the Council, 39:81 miles; leased by the 
Council, 48:53 miles: tramway companies, 27:97 miles. On the 
average there was almost exactly one mile of tramway to every 
sq. mile of the area of London. Witness concinded by dealing with 
the questions of fares and workmen’s trairs and railways. | 

Colonel R. E. В. Овомртон, C. B., Chairman of the Kensington 
and Knightsbridge Electric Lighting Co., Ltd., was then called. He 
said that he wished to give evidence on behalf of his company, 
which represented very important West-end interests. He agreed 
in the main with the evidence given by Dr. Kennedy. He could 
not understand the Mayor of Westminster's objection to companies 
working on the rcad. He thought that Dr. Kennedy’s proposals 
with regard to reciprocal notice obligations were excellent. His 
company was the first, in 1886, to break up the streets of London to 
lay underground mains. Не was then engineer-in-chief. They 
decided that tbe electric mains must be placed so as to be very 
accessible, so that costly breaking up should be avoided. The prin- 
ciple of constructing small subways underneath the footways close 
to the kerb was introduced, and bad since been extended wherever 
possible. With regard to Dr. Kennedy's suggestion that the rule, 
enforced in some towns, that no cellars should come nearer to the 
surface of the pavement tban 2 ft., should be enforced in London, 
Witness said that he would go further than that, and say that in the 
laying out of new streets, or in the widening, &c., of existing streets, 
& clear space 4 ft. wide, and not less than 2 ft. in height should be 
left next to the kerb for the construction of such shallow subways. 

The Commission adjourned until Thureday, June 2nd, when the 
final sitting will be held. 


L. O. C. Tramways BILL. 
(Continued from page 775.) | 
On May 9th, 10th, 11th and 12th the Committee further considered 


. the various tramways proposed under this Bill. The Committee 


found the preamble proved so far as Tramways Nos. 4 and 10 were 
concerned. | 

Tramways Nos. 11, 12 and 13 were considered, and the Committee 
declared the preamble of the Bill proved in all three sections. 
Tramways Nos. 15 and 16 were then considered. Having heard 
a number of witnesses, the Committee sanctioned both lines. 

Tramway No. 5 was then described by Mr. Ponroox. It was, he 
taiâ, a double line, a little more than 24 miles in length. its object 


was the connection of the north and south systems of tramways by 


means of a line through the Blackwall Tunnel. Oommencing in 


the Trafalgar Road, Greenwich, by a junction with the existing 
tramway, it would terminate in the t India Dock Road by a 
junction with the Commercial Road tramway, which, added counsel, 
would be the first portion of the northern system to be worked elec- 
trically. The total cost of the line would be £75,710. The proposi 
had the approval of the local authorities on both sides of the river, 
and was opposed by only a few frontagers. The police, however, 
had certain objections to the paseage of the tramway through the 
Tunnel Having heard evidence, the Committee deliberated, and, as 
a result, decided not to sanction the tramway through the tunnel or 
down the approaches. | 
The remainder of the line from Trafalgar Road was approved. 


P . 


4 
ELECTRIO LIGHTING PROVISIONAL ORDER (No. 6) BILL. 


Tum Electric Lighting Provisional Order (No. 6) Bill came before 
the Examiner of Standing Orders on Friday, and was ordered to 
go to the House for second reading. The Bill confirms Board of 
Trade Orders in respect of the following districts :—Order granted 
to the Western Electric Distributing Corporation, Ltd., whose 
registered offices- are 38, Parliament Street, Westminster, in respect 
of the Urban Districts of Clevedon and Portishead, and the Rural 
District of Long Ashton, in the County of Somerset ; order granted 
to Messrs. Christy Bros. & Middleton, of Chelmsford, Essex, in 

of the Urban District of Crediton, in the County of 
Devon; order granted to tbe Corporation of Devizes, in respect 
of Devises; order to the Twickenham and Teddington Electric 
Supply Co., Ltd., in respect of the Urban Districts of Hampton 
Wick, Esher, Dittons, East and West Molesey, and Sunbury, and 
the parishes of Hanworth, Feltham, Asbford, and Shepperton ; 
order granted to Mr. Harry James Almond, of 18, St. Helen's Place, 
London, E. O, in respect of the Urban Districts of Houghton-le- 
Bpring, and Hetton-le-Hole, and the Rural District of Essington, in 
the County of Durham; order granted to the Urban District 
Council, in respect of the Maldens and Coombe, in the County of 
Surrey; order granted to the Northampton Electric Light and 


Power Co., enabling them to extend their area of supply to 


Moulton, Boughton, Brampton, Hardingstone, Wootton, Great and 
Little Houghton, &c.; order granted to the Gloucester Electric 
Power Co., in reapect of the Rural District of Stroud, the Urban 
District of Nailsworth, and the Parish of Darsley ; order granted 
to the Western Electric Distributing Co., Ltd., in respect of the 
Urban Districts of Trowbridge and Bradford-on-Avon, and the 
Raral District of Bradford-on-Avon. ‘Sa 


—————— — 


| Tramways ORDERS CONFIRMATION (No. 2) BILL. 


On Tuesday the Examiner of Standing Orders in the House of 
Lords found that the necessary conditions had been complied with 
in regard to the above Bill confirming orders granted by the Board 
of Trade under the Tramways Act to the following:—Order 
authorising the United Kingdom Tramway, Light Railway, and 
Electrical Syndicate, Ltd., to construct tramways in the urban dis- 
triots of Bishop Auckland, Sheldon, East Thickley, and the rural 
districts of Auckland and Durham, in the county of Durham: 
altogether between 16 and 17 miles of lines are scheduled; order 
authorising the Corporation of Dewsbury to construct three small 
lengths of tramway in extension of existing system; order autho- 
rising the Urban District Council of East Ham to construct certain 
tramways in their district authorised by tbe East Ham Urban Dis- 
trict Council Tramways Order of 1900; order authorising the Oasett 
Corporation to construct about а mile of tramway in the borough ; 
order authorising the Corporation of Sunderland to construct an 
additional tramway ; order authorising the Corporation of West 
Ham to construct а small junction line. 


St. MARYLEBONE ELEcTBIO LioHTING BILL. 


A BEsLEOT Committee of the House of Lords, presided over by 
Lord Brougham and Vaux, had this Bill before them on Friday 
last week. The promoters (the Borough Council) were represented 
by the Hon. J. D. Fitzgerald, K.C., Mr, Honoratus Lloyd, K.C., and 
Mr. Vesey Knox. 

The Hon. J. D. FrrzaEgRALp, in opening the case for the pro- 
moters, entered at some length into a history of the electric lighting 
in Marylebone from the time of the old vestry. The Bill had 
already passed a Select Committee of the Lower House, who bad 
imposed certain conditions with to the sinking fund and the 
period of loan. The object of the Bill was to obtain power to 
enable the Council to raise the necessary money, £1,500,000, for the 
purchase of that portion of the undertakiog of the Metropolitan 
Electric Supply Co. which was situated in the Borough of 
Marylebone. The Bill was opposed by the Gas Ligbt and Coke 
Oo., and counsel contended that the company had no locus. The 
Committee, however, decided to hear counsel for the gas company. 

On Monday last it was announced that an agreement had beeu 
come to between the local authority and the gas company to the 
following effect, that Clause 34 should be altered to read :—'' There 
shall not be charged agaiast the al rate in respect of «treet 
lighting or other municipal purposes for which such energy shall 
be employed, any larger amount than is charged to ordinary con- 
sumers using energy during like hours of supply." 

ttee then found the preamble proved, and the further 
clauses were adjusted, 
F 
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Petitions.—The Southampton Gas Light & Coke Co. have given 
notice of their intention to oppos the Eastleigh and Bishopstoke 
Order in No. 2 Provisional Order Bill, anà the Longwood Gas Oo. 
will oppose the Huddersfield Order in No. 3 Provisional Order 
Bill. Notice of opposition to the Harrow Road and Paddington 
Tramways Bill has been given by the Willesden U.D.C. The fol- 
lowing petitions against private Bille have been presented: By the 
Lanark County Council, against the Clyde Valley Electrical Power 
Bill; by the Great Western Railway Co., the L. and N. W. Railway 
Co., and the Fulham Borough Council, against the Metropolitan 
District Railway Bill. | 

Weights and Measures (Metric System) Bill.—In the House of 
Lords on 16th inst. on the report stage of this Bill, Lord Belhaven 
and Stenton proposed some amendments to Clause 3 (future deeds, 
contracts, &o., to be in terms of metric system of weight), which, he 
said, had been drawn up by the Home Office and the Board of 
Trade. The principal amendment provided that any person who 
made a contract, bargain, &., contrary to the provisions of the 
section should, on conviction, be liable to & fine not exceeding 40s. 
The Times reports that the amendments were agreed to. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WXE ENDING May 19TH, 1908, WEEK ENDING May 17TH, 1904. 
Adelaide . Value abo Aden. Teleg. mat. . Value pi 


Alexandria .. - vs ve Alexandria . А 
Amsterdam .. as © .. 188 Amsterdam .. - v .. 192 
Arica. "Teleg. mat. vi x 29 Auckland. Teleg. mat... Qo ma 
Auckland .. es es vs 15 Bangkok .. 8 ве .. 298 
Bangkok. Teleg. mat. .. э» 11 Bombay ЯА Ve vs T 88 
Bluff. ә = v 85 77 » Telephone  .. . 182 
Bombay sa 25 s . 171 Buenos Ayres РА oe .. 847 
Buenos Ayres Vs s .. 208 " Teleg. cable. 112 
Calcutta eo os ee ee 897 Calcutta ee ee ee ee 1,421 
Cape Town .. б к» x 46 »" Teleg. cable.. . 165 
5 Teleg. mat. .. .. 125 |' CapeTown.. ^`. es .. 895 
Channel Islands. Teleg. poles 86 Colombo ne E 2 40 
Constantinople E T 70 Constantinople  .. e oe 54 
Delngoa Bay ee 1,117 Delagoa Bay oY oe .. 886 
Durban èk ae us . 709 Demerara .. e» s E 1) 
East London КА js .. 688 Dunkirk  .. vs . 9 
Flushing ee ee ee ee 21 Durban oe ee ee ee 1,148 ` 
Gibraltar. x vs . . 100 s Teleg. cable .. . . 48,000 
Kobe ES T °з 118 East London oe ae oo 487 
Libau vs E s .. 270 Fremantle .. as os E 84 
Madras. Teleg. mat. ee 201 Gibraltar oe ee ee oe 2,664 
Monte Video Wa - x 49 Gothenburg.. "i vs s 95 
Penang - я m . 200 Le Treport .. e a T 46 
Perth ох és oe . 481 Lisbon. Elec. instruments 21 
Port Elizabeth  .. з . 894 Melbourne. Elec. machinery.. 490 
ii Teleg. mat. . 1,809 Ostend ae 2 os us 21 
Rotterdam. Teleg. wire 2 Otago. Teleg. mat. ee T 18 
Bt. Petersburg. Teleg. cable. . А 


66 Paris .. А Р Ws - 48 
Sekundi. Teleg. mat. os 20 Penang oe - бз . 28 
Singapore .. s s .. 287 Perth .. es T we x 
Sydney ee oe ee ee £8 Port Elizabeth ee ee ee 1,575 
Wellington [EJ eo е ee 1,580 Quebec ee ee ee ee 54 
Rio Janeiro. m os ee 12 


Bt. Petersburg х ex .. 671 
КА Teleg. cable .. 820 
Saigon ә os T 9 
Santos ee е6 ee ee 28 
" Shanghai .. oe ics 566 
» Teleg. cable .. 28,600 
Singapore = ss vs 66 
Sydney wie a - se 194 
ә Teleg. mat oe 87 
Токіо .. Ё M z А 85 
Wellington .. +» ks as i 
„ Teleph. cable .. 985 
Yokohama .. T - А 95 
Total T 49,185 Total ee £87,049 
Foreign Goods Transhipped. 
Melbourne. Telephones Value £850 Antwerp. Elec. goods .. Value £15 
Auckland. Eleo.mat. .. oe 16 
Boulogne. Elec. goods.. $3 22 
Durban. Elec. goods .. . 208 
Š Gothenburg. Elec. goods ne 18 
Shanghai. Elec. goods... . 175 
Singapore. Elec.apparatus .. 28 
Total .. . £471 
National Electrical Contractors’ Association 


(Northern Section).—On Friday, May 18tb, the Leeds Branch of 
the Northern Section N.E.C.A. gave a dinner at the Hotel Metro- 
pole, Leeds. Mr. E. C. Wallis preeided, апа was supported by Mr. 
P. N. Hirst, chairman-elect of the Leeds branch, and representa- 
tives from Leeds, Bradford, Huddersfield, Sheffield, Nuneaton, 
Newcastle, Liverpool and London. Music was rendered by a small 
orchestra of ladies during dinner, after which the usual toasts were 
сиу honoured, interspersed with speeches, songs and instrumental 
mueic. Among the guests present were Mr. W. R. Rawlings, presi- 
dent N.E.C.A.; Mr. E. L. Berry, president London N. E. C. A.; Mr. 
R. Tweedy- Smith, hoa. solicitor; Mr. Wilson Hartnell, of Leeds; 
and Mr. J. B. Norton, of Sheffield; all of whom, with several others, 
spoke on subjects pertaining to the Association. | 


Reduction of €apital,——A petition for reducing the 
capital of the British Aluminium Co. is to be heard before Mr. 
Juetice Buckley, in London, on June 7th. 


Electrical Trades Union.—On Monday last the Central 
Branch of the above Union celebrated the opening of a new club 
room at the “Мите,” 130, Upper Btreet, Islington, by а grand 
smcking concert. A large audience enjoyed the programme, which 
was arranged and carried out under the direction of Mr. Grover, 
of the Lambeth Branch. 


Catalogues and Lists.—THR BERLINER TELEPHONE 
MaxvrFACTURING Co. have just issued a new pamphlet (No. 68), in 
which they illustrate, briefly describe, and price in the course of 
16 pages, their various types of domestic telephone instruments for 
table and wall use, central station '' reply aud call system," magneto 
call and intercommunication instruments, also telephonic acces- 
Bories. 

Messrs. MATTHEWS & YaTES, LTD. of Swinton, have issued a 
small leaflet indicating the variety of electric fans, &c., which they 
are now exhibiting at the Bradford Exhibition. 

Messrs. Gent & Co. have issued a, descriptive leaflet of their 
patent water-tight contacts for use with water-level alarms. They 
are made for indicating high water, low water, and both high and 
low, and are so arranged that the bell which is used for the alarm 
can be stopped ringing, but the signal showing that the water has 
reached the mark, cannot be replaced until it has again fallen 
below the high water mark, or risen above the low water mark, as 
the case may be. Thus, while preventing the batteries running 
down by the bell continuously ringing, 16 avoids the other danger 
of the attendant resetting the signal without stopping or starting 
the pumps. Messrs. Gent & Co. have also issued a special cata- 
logue of indicators and recorders for showing the rise or fall of the 
water inch by inch as it may occur. 

Messrs. F. & C. Овгев, of 100, Oxford Street, W., have issued a 
40 pp. list of some of their designs for electric light fittings. The 
designs shown are extremely pleasing, and they are but specimens 
of the larger selection contained in the firm’s full catalogue. 

Messrs. Словвгву BROS., Ltp., whose London office is at 10, St. 
Bride Street, E.C., are manufacturing several different types of pro- 
ducer gas plants, and they have issued a series of circulars givi 
information relating to them. One of the lists details their new 
type of suction gas plants for small powers (from 5 to 150 B.H P.); 
others describe the patent "A" and B“ types of gas plant, the 
пип for anthracite coal and the latter for bituminous coal or 
slack. | 

We have received from the Epison & Swan UNITED KLAOrIO 
Ілант Co., Lrp., another batch of literature, comprising catalogue 
section IX. (electric bells, &c.) and some leaflets. The Bell cata- 
logue (green cover) has been restricted to all the chief selling lines. 
The catalogue, which is nicely printed, deals with various qualities 
of bells on wood bases, cheap metal-framed bells, continuous ringing 
and “ Whittington” bells, and other types, including high class 
mining bells. Indicators, pushes, bell pulls, burglar alarms, and 
bell switches are also particularised. With regard to batteries, the 
" Ediswan" dry battery, and the O. K.“ dry cell, figure prominently, 
while Leclanché cells of the ordinary and sgglomerate ty pes are also 
listed. Linesmen's detectors are shown with and without dry cells; 
also the necesssry bell wires and other accessories. The catalogue 
concludes with a lucid explanation of the action of the electric bell, 
and also with three pages showing diagrams of electric bell circuite ; 
these should be useful for the small wireman. The leaflets comprise 
No. L. 2,033, describing the Linolite system of lighting; A. 2,034, 
showing reduction in prices of the Economic" fuseboard; two 
leaflets of domestic telephones; and a supplementary page to cata- 
logue section VI., illustrating some quaint electric light brackets 
constructed of hand-made fret metal, inlaid with mother-of-pearl. 

Мувввв. Fark, STADELMANN & Co., LrD., have placed in our 
hands a copy of their bound catalogue of electrical supplies. This 
book embraces the whole series of books relating to the firm's 
electrical department, comprising bells, telephones, lighting acces- 
sories and lighting fixtures, wiremen's sundries, electro-medical 
apparatus, table decorations, artistic electric light fittings, &e. The 
volume has been prepared in this form with a view to making the 
component lists convenient for bandling. Members of the trade 
can obtain a copy of this well-illustrated and strongly-bound cata- 
logue on application at 83—87, Farringdon Road, E.O. The dif- 
ferent sections can be had separately if desired. 

Mussrs. L. ANDREW & Co., of Manchester, are sending ont a 
price list of stoneware insulators, also a sheet showing styles, 
sizes, &c. " | 

From the BLAKE & KNOwLES Steam Pump Works of Queen Vic- 
toria Street, E.C., we have received & copy of their 1904 special 
catalogue of condensing apparatus for stationary and marine engines. 
Fall particulars and illustrations of various designs of plant are 
given, including air and circulating pumps, jet condensers, 
vacuum pumps, exhaust relief valves, feed heaters, oil sepa- 
rators, &c. 

The GENERAL Evectric Co., Lro., have lately brought out their 
Section S catalogue, which details branch switches, fuses, cut-out 
boards, ceiling roses, lampholders, Robertson lamps and Nernst 
lamps. Several of the well-known G. E. O. types of switches, fuse- 
boards, &c., are again stown embodying improvements which have 
been made from time to time to bring the different patterns up to 
date. Inthe fuseboard pages, the spring type of fase is listed in 
most cases. Particulars and prices are given of the newly-designed 
" Quadrant ” switch, which is having a first-class run. The porcelain 
used throughout the fittings shown in this list is of British mann- 


facture. Some pages are devoted to the Robertson” and 
“ Nernst ” lamps. Reductions have been made in the prices of the 
former. 


Lists of the Kramos” automatic safety starters have been issued 
by the Bata Evecrric MamuraoTURING Co, Lro., of Bath. 

The A.E.G., Berlin, send us a list of multiple Nernst lamp 
fittings, each containing three burners, which can be switched on 
separately or together. They are arranged for 100-160 volts, 3 or 
6 amps., and 200-260 volts, 1'5 or 3 amps. 


Motor- Driven Capstans,— Messrs. W. A. Baker & Co., 
Ltd., of Newport, have placed a contract with Messrs. Walker and 
Hodgetts, Ltd., of Salford, for one 3-ton electric. motor-driven 
capstan, $ 
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Brooke's New Steam Trap.—Messrs. Holden & Brooke, 
Ltd., of Sirius Works, West Gorton, who have had very lengthy 
experience in steam trap construction, have brought out à new trap 
which embodies numerous improvements, which their practical ex- 
perience hag shown to be necessary. The usual trouble experienced 
by users of steam traps ia, that the traps do not discharge positively 
the whole of the water immediately it collects in the steam pipes, 
and also that they invariably dribble. It is claimed that Brooke's 
new trap clears out the whole of the water at each discharge as soon 
as it collecte, and that it cannot dribble. With a dribbling trap one 
cannot be sure whether the whole of the water, or merely a portion 
of it, is being discharged. The chances are that merely a portion is 
being discharged, and that the remainder is gradually backing up in 
the pipes. The valve and seat of the Brooke trap, which prevent 
the dribbling, are constructed on the firm's “ Protected Seat prin- 


ciple; that is to вау, in addition to its ordinary or main seat, a second 


or supplementary seat of smaller area, and at а less angle to the 
axis is provided. This supplementary valve opens much more 
slowly than the main valve, and thereby prevents the water from 


Вһооки'в Naw STEAM Твар, 


discharging until it has removed snfficiently far from ita seat, not 
only to prevent dribbling, but also the cutting of the valve faces. 
The trap opens and closes with a definite stop and start action, i. e., not 
gradually asia a dribbling trap, and once it is open 16 does not close 
until all the collected water is blown ont. A large discharge, size 
for size, is effected by the full opening of the valve, and sudden 
flushes of water can therefore be dealt with, thus removing a great 
source of danger; again, foreign particles, such as waste, grease, &c., 
which in the case of gradual opening traps invariably stick in the 
valve and choke it, are, in this new trap, readily blown out. It is 
said that the only part that may ever require renewal is the valve n, 
which can be removed in a few seconds at any time, without breaking 
any pipe joint, and replaced by any repair shop. The trap is pro- 
vided with a hand blow through, and as supplied from stock will 
work at 5 Ibs. or 200 lbs. pressure, and bas a working range of 120 Ibs. 
without adjustment. А specisl heavy pattern is made for pressures 
up to 300 lbs. The trap has already been tried by a large number of 


engineering firms, and electricity works engineers, and many orders 


have been placed. 


Duties on Manufacturers’ Circulars and Price 
Lists.—At a meeting of the Manufacturers’ Section of the London 
Chamber of Commerce, held оп the 9th inst., Mr. R. J. Lake pre- 
siding, a discussion took place on the subject of the duties alleged 
to be levied in Canada, Australia and India on manufacturers’ 
circulars and price lists forwarded through the post. After dis- 
cussion it was resolved unanimously :— 

That the Section, having regard to the information received from the Celonial 
Governments with reference to the levying of duty on advertising matter sent 
from this country to the Colonies, is of opinion that in the interest of traders the 
British Post-Office Guide should be revised up to date or corrected by special 
notice pending the next edition. 

The Section on November 24th, 1903, passed the following reso- 
lutions :— | 

That in the opinion of this Section it is desirable that the Secretary of State 
for the Colonies, the Secretary of State for India, the High Commissioner for 
Canada, the Colonial Chambers of Commerce, and or Boards of Trade of the 
Empire, be approached with reference to the unsatisfactory position of British 
manufacturers desiring to circulate their trade catslogues in the Colonies, 
owing to the onerous regulations in regard to, and the levying of duty cn, adver- 
ti ins matter sent by post from Great Britain, and that it is desirable in the 
interests of trade мі Ши the British Empire that advertising matter in the form 


of trade catalogues or circulars should be admitted free of duty, when sent in 
single copies to addresses in the Colonies. 


That in the opinion of this Section the free admission of trade catalogues and 
circulars would be of mutual benefit to trade within the Empire, and assist in 
its development, and that it would result in a larger revenue being obtained 
from such increase of trade as would fully compensate the various Colonia) 
Governments for any loss of revenue in the remission of the duty as suggested. 

These resolutions had been acted upon, and the different 
authorities concerned had been approached, with results which 
were placed before the meeting held on May 9th. 


Motor Installation at Electrotyping Works.— 
Meesrs. B. Dellagana & Co., Ltd., the well-known electrotypers, 
recently decided to equip their works at Balford throughout with 
electric motors. In view of the reduction in the price of energy 
supplied by the Salford Corporation, it is anti-ipated that a material 
saving in labour aud cost of power will be effected, apart from the 
greater convenience in running and cleanliness in their works and 
equipment, The plant consi-te of an electroplating dy namo, engraving 
machines, plauning and routing machines, saws, and arc lamps for 
photographic processes. The dynamos are being driven by separate 
motors, and tbe machinery is divided up into sectione, each line of 
shafting being driven by a separate motor. Tne motors conse- 
quently are small, ranging in size between 1 and 3 нр. By this 
arrangement, according to the Salford Corporation conditions, they 
are able to take а 220-volt supply, the motors being equally distri- 
bated on both sides of the three-wire system. The contract for 
the motors and switchgear has been placed with Messrs. Walker 
and Hodgetts, Ltd., of Salford. 
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Exports of British Electrical Machinery.— Rather a 
quiet tone is prevailing in the export trade in British electrical 
machinery ; during April last the value of the shipments amounted 
to £33,854, as against £34,314 іп the corresponding month of last 
year, while for the four months ending with April last, the returns 
show а total of only £129157, which compares with £147,569 in 
the first four months of 1903. 


Trade Announcements.—Increased business has led 
Messrs. Cecil Hodges & Оо. to remove their offices from 52, Queen 
Victoria Street, E.O., to Balfour House, Finsbury Pavement. The 
firm has also greatly extended its works at Millwall in order to cope 
with the demands for switchboards, instruments, &c. - ; 
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WITH SHOCTION OF VALVA. 


The British Admiralty has placed Mesars. Willans & Robinson, 
Ltd. (boiler department), on it list as manufacturers of seamless 
steel tubes. The company have equipped their tube works with 
powerful presses in connection with the manufacture of the large 
solid-drawn Niclausse headers, and are in a position also to supply 
seamless steel tubes up to 18 in. diameter or 14 in. square. 

Tbe sole agency of the Electric and Ordnance Accessories Co., 
Ltd., for motors, dynamos, starters, &c., for London and district is 
in the hands of Mr. F. W. Jenkins, of 140, Leadenhall Street, E.C. 
Mr. Jenkins will furnish catalogues, £c., on application. | 

Tae May-Oatway Fire Appliances, Ltd., is now opening branches 
in Liverpool, Birmingham, aad Leeds. The success of the company 
has led it to appoint a manager for Scotland, who will relieve the 
directors of the company, and enable them to tura greater attention 
to the development of Lancashire, Yorkshire, the Midlands, 
Ireland, from the three cities referred to. 2E 


Wolverhampton and Electrical Trade.— In the annual 
report of the Wolverhampton Chamber of Commerce, just issued, 
there is the following reference to the electrical trade:— 


The electrical business may be said to have entered upon its Ps " 
A number of the principal railway companies are ap ying electricity for 
driving their main suburban trains. The Lanosshize and Yorkshire, Great 
Northern, Great Western, Met litan, and Metropolitan District Companies 
have put down, or are commi to put down, installations for the driving of 
pares of their systems, and there isa e extension in the use of electrioity 
or tramways. Great centres of power distribution are being established all 
over the kingdom. This has given a great filip to electric and dependent 
branches of engineering, and has brought into favour steam turbo-generators 
for large unit installation, which has largely modified the eleotrical engineering 
problems. There is considerable business moving in the country at the present 
time, and there are indications that great extensions of the use of electricity in 
every branch mey be looked for in the immediate future. Local firms are well 
supplied with orders, and there are being established а number of other very 
large manufacturing centres. It may be hoped that this country will be fairly 
well represented in the electrical industry of the future. . . . The e in 
electric conduit tubes and fittings has increased during the year, and promises 
to develop into & large industry, as the outcome of the greater use of electricity 
throughout the country, and it is gratifying to report that a fair proportion 
of this new trade is being done by local manufacturers. 


Dissolutions and Liquidations.—The estates of A. 8, 
Johnstone & Co., electrical engineers, Glasgow, and of A. 8. John- 
stone, sole partner, were sequestrated on May 10th. А meeting to 
elect the trustee and commissioners is to be held at the Faculty 
Hall, St. George’s Place, Glasgow, on May 20th. 

The Electric Light Insurance and Maintenance Co., Ltd., is 
winding up voluntarily, with Mr. Elles Hill, 79, Mark Lane, E.C. 
as liquidator. 

The Electrical Inkless Printing Syndicate, Ltd., is winding up 
voluntarily, with Mr. A. J. H. Robertson, 20, Bucklersbury, E. O., as 
liquidator. 

A meeting of the Boiler Insurance and Steam Power Co. is to be 
held at Manchester on June 20th, to hear an account of the winding 
up from Mr. E. Hadfield, the liquidator. 

Under the winding-up order recently made against the Auto- 
matio Telepbone Co. (1903), Ltd., the statutory meetings of the 
creditors and shareholders were held on Tuesday at the London 
Bantruptcy Court, before Mr. Wincarle, Assistant Official Receiver. 
The proceedings at the meeting of creditors were merely of a 
formal character, the chairman statimg that as the assets were likely 
to produce sufficient to pay the creditors 20s. in the £, this had to 
be regarded as а sharebulders' liquidation. A resolution was 
unanimously passed for the Official Receiver to act as liquidator 
with the assistance of a committee of inspection. The chairman 
reported to the shareholders that the winding-up order was made 
on March 15th, on the petition of shareholders presented on 
February 9th last. A statement of affairs had been submitted by 
Mr. Max Margowski, the late managing director, but the secretary 
to the company had declined to concur with it on the ground thet 
no books of account had been kept. The statement sbowed un- 
secured debts £275 5s., but proofs amounting to over £1,100 had 
been lodged, the excess being due chiefly to the fact that Mrs. 
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Margowski having valued her securities at a lesser amount than the 
value placed upon them in the statement of affairs. The assets 


consisted of cash at bankers, 5s.; shares in patents, £4,100; and 


unpaid calls estimated to produce £85 7s. 6d. The patents consisted 
of a half share in an electrical fan, valued at £3,000, and an 
interest in a patent electrical chuck and tool-holder, valued at 
£1,100. The shareholders would observe that the patents for 
which this company was formed or reconstructed, were not returned 
in the statement of affairs as being of any value at all The 
account with the contributories disclosed a deficiency of £10,051. 
The company was registered on January 10th, 1903, as a recon- 
struction of the Automatic Telephone Co., Ltd., which was formed 
in July, 1897, to take over the assets of the Apostoloff Automatio 
Telephone Parent Syndicate, Ltd., which had been registered in 
November, 1895, to acquire the invention of B. В. Apostoloft for 
an automatic telephone exchange, which was to do away with 
the necessity for the present system of telepbone exchanges. 
The £10,000 capital of the syndigate was issued аз to 
£6,500 in fully-paid shares to Apostoloff, and the re- 
mainder for cash. The Apostoloff system was tried in Paris, and 
was found to be defective, but improvements were suggested by 
M. Seligman Lui, an electrical engineer in the employment of the 
French Government, who took out patents to protect these improve- 
ments. With the object of acquiring these patents and the services 
of M. Seligman Lui, the syndicate was reconstructed under the name 
of the Automatic Telephone Co., Ltd., Mr. Margowski, the promoter 
and managing director of the syndicaté, becoming the managing 
director of the company. Under an agreement, dated July 7th, 
1897, the company gave Mr. Margowski very wide powers of manage- 
ment. The nominal capital of the Automatic Telephone Co., Ltd., 
was £100,000, divided into 400,000 shares of 5s. each. It was not clear, 
exactly, how many shares were issued in that company, as the books 
were incomplete, but in addition to the shares allotted as fully-paid 
to the shareholders of the Apostoloff syndicate, M. Seligman Lui 
received 40,000 fully-paid as consideration for his patents, and a 
number of shares were apparently subscribed for and allotted at 3s. 
per share paid. That was a matter which would have to be explained. 
The signatories subscribed also for 26,440 shares. Most of these 
were subscribed for by Mr. Margowski and the Honduras Banking 
and Trading Co., Ltd., of which Mr. Margowski was the managing 
director. The exact terms on which tha signatories to the memo- 
randum subscribed for shares were the subject of discussion—and he 
might say dissension—between the directors. That was aleo a matter 
calling for investigation. The pre tion of a working model by 
. M. Seligman Lui took a very considerable time; in fact, the model 
did not arrive in London until early in 1902. The rest of the year 
was spent in experimenting with it, and there were various disputes 
between M. Lui and the directors, as well as between the directors 
and the shareholders, Apparently the Automatic Telephone Co., Ltd., 
received in cash about £8,720. ` = 
Mr. G. 8. Barnes, the senior Official Receiver and liquidator of 
Н. M. Salmony & Co, Ltd., is applying to the Board of Trade for 
He reports that the goodwill was advertised for sale 
by tender, but unsuccessfully, and upon the valuer's advice a private 
offer was accepted for the stock. ‘The question of Н. M. Salmony's 
liability in respect of his qualification shares was considered, but 
it was not deemed advisable to institute any proceedings against 
him. With regard to the sum of £132 10s. 6d. paid to the directors 
for fees, without the formal authority of the shareholders, it was. 
found upon inquiry that the amount was made up of various small 
sums paid to the directors for services rendered. In these circum- 
stances it was considered that any efforts to recover the amounts 
would have been futile. As explained in the Official Receiver's 


observations on the statement of affairs, the whole of the company's 


assets were mortgaged to debenture-holders, but in view of the 
circumstances in which the debenture held by Ernest Rosenberg 
and others was transferred to the Stewart Electrical Syndicate, 
Ltd., at a time when Rosenberg was alleged to be indebted to the 
company in a large amount, the validity of the debenture was 
questioned. Subsequently a division of the net assets was arranged 
with the debenture holder and sanctioned by the Court. The 
question of the indebtedness of Ernest Rosenberg to the company 
was referred to counsel. Though no discharge of such indebtedness 
appeared by the documents to have been given by the company, 
counsel was of opinion that in the circumatances no further pro- 
5 to contest the point were advisable; none were tberefore 
еп.” 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., have secured the following contracts: 


City of Birmingham Tramways Co.—12complete double-deck cars with Brush 
equipments and radial trucks, and eight radial trucks. 
Birmingham and Midland Tramways Co.—Six double-deck oars with Brush 
equipments and trucks, 
3 Birtley Ironworks Co.—400-xw. Brush reciprocating enclosed engine and 
ynamo. 
Corporation of Derby.— Series of direct-current motors of various sizes, 


Bankruptcy Proceedings.—The statement of affairs 
in re David Todd Cameron, meghanical and electrical engineer of 
Saltash, Cornwall, shows the assets (as estimated by the debtor) at 
£49 less creditors for preferential wages (£21), and there is a 
deficiency of £184 134. 4d. Undue competition and cutting of 
prices are the causes of insolvency. 


On May 12th a receiving order was made against Wm. Wenham, | 


electrical engineer, Croydon. 

On May llth a receiving order was granted on a creditor's 
petition against J. J. and H. К. De Lacy (De Lacy Bros.), electrical 
engineers, 58, Old Hall Street, Liverpool. ‘The first meeting and 
public examination are to be held on May 25th and June 2nd 
respectively at Liverpool, 


Book Notices.“ Transactions of the N. E. Coast Insti- 
tution of Engineers and Shipbuilders,” Vol. xx. Session 1903-4. 
Newcastle-on-Tyne: The Secretary of the Institution. 

Prospectus of The Working Men's College for 1904.” Mel- 
bourne. 

“Analysis of the Accounts of the Electricity Supply Under- 
takings (Company and Municipal) in the County of London for 
1902-3." By the Local Government and Statistical Department of 
the L. C. C. Westminster: P. S. King & Son. Bd. 

„Mechanical Drawing Simply Explained.” By Е. E. Powell. 
“Patents Simply Explained.” The Model Engineer Series, No. 20 
and 21. London: Percival Marshall & Co. 6d. each net. 

" Electric Lighting Accounts.” By George Johnson.. London: 


Gee & Co. Price 5s. nes. 

“Modern Machine Shop Tools" By W. H. Van Dervoort. 
London: Crosby Lockwood & Co. New York: Norman W. Henley 
Pablishing Co. Price 218. net. 

Lieber's Manual. Lieber Code Co., 97, Queen Victoria Street, 
Е.С. Thisis No. 155 of the Manual, and it is really а directory of 
the firms and others using Lieber's standard code (English and 
French edition) at the date October, 1903. 

Economic Aspects of Electric Power Distribution. We have received 
from Mr. Edmund L. Hill, M.I.M.E , A. M. I. E. E., general manager 
of the South Wales Electrical Power Distribution Co., a pamphlet, 
by himself, dealing with the economic aspeots of electric power dis- 


tribution, Mr. Hill sketches briefly the why and wherefore of the 


Power Oo., showing that it can supply energy at far cheaper rates 
than is possible for concerns whose primary function is electric 
lighting. We might call the author's attention to a slight inaccuracy 
on page 4, where he refers to the operations of а company at 
Bradford ; possibly he meant the Yorkshire House-to-House Elec- 
tricity Co., at Leeds. 


„Pantasote Electric Car Blinds.—Messrs. Wm. E. 
Peck & Co. (Inc), 8, Bradford Avenue, E. C., are introducing 
" Pantasote" material for car blinds, The material, we understand, 
is widely used in the United States, and has been in use on many 
of the principal railroads for some years past. Pantasote is claimed 
to be sun-proof and water-proof, as well as being desirable from a 
sanitary point, inasmuch as its surface cannot harbour germs or 
dust. It is said to be also practically fire-proof, in that it will not 
support flame. It is produced in a variety of handsome designs and 
colours. Pattern books and full particujars may be obtained on 
application to Messrs. Peck. 


Engine Contraet.—Mr. A. Moir has placed an order 
for two Sisson engines of 60 B. H.. each, with Messrs. W. Sisson 
and Co., of Gloucester. 


Imports of Telegraph Cables.—The imports of foreign 
telegraph cables and apparatus connected therewith into this 
country during April last amounted to only £1,281, as compared 
with £2,512 in the preceding month and £2,643 in April last year. 
The aggregate of such imports during the four months ending with 
April is returned at only 210,527, as contrasted with £25,639 in the 
corresponding four months of 1903. 


Belgium.— The Antwerp Telephone and Electrical 
Works reports a profit of £2,099 for the last financial year. 


LIGHTING AND POWER NOTES. 


Barnsley.—In regard to the recent proposal to increase 
the arc lighting, 16 was stated that the charges per light per annum 
could be reduced from £12 108., as at present, to £9 10s The 
present cost of 140 gas lamps, including the hire of standards, is 
£289 per annum, and the Council proposes to substitute for these 
54 arcs, which it is stated would cost, including the hire of 
standards and tbe saving due to the reduction in price on the present 
arcs, £346 per annum, a difference of £57, increasing the revenue 
of the electrical undertaking by £429. The capital cost, not 
including mains, is estimated at £750. 


Bath.—The E.L. Committee states that the income from 
the sale of energy and public lighting forthe year ending March 
3186, 1904, has been £16,102, against £14,199 in the previous year, 
only £170 of the increase being for public lighting. The total 
revenue was £16,665, against £14,953. The total expenditure was 
£8,967, against £9,047, but in the previous year £871 was charged 
for the renewal of machinery, &c. The gross profit balance is 
£7,052, against £5,895. The unappropriated balance of the previous 
year's account was £1,233, making £8,886 in all The interest on 
and repayment of loans absorbed £6,584, leaving the Committee 
£2,302 to allocate. £1,233 has been placed to a resetve fund, and 
£1,068, the profit on the year's working, carried forward. The 
reserve fund bas a charge against it of £420, the cost of the opposi- 
tion to the Somerset Power Bill, so that the balance on that account 
is £813. 


Belfast.— The report of the working of the E. L. under- 
taking for the year ending March 31st last shows a gross profit of 
£17,558, or, after deducting interest and sinking fund charger, &c., 
а net profit of £6,128. The total cost of production, exclusive of 
interest and sinking fund, now stands at 1:032d. per unit. The 
electrical energy sold during the year came to 2,955,579 unite, as 
compared with 1,665,560 units in the previous year. A large 
amount has, it is stated, beon written off against depreciation of the 


Chapel Lane property. 
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Birmingham.—A L. G. B. inquiry into the application 
of the City Council for leave to borrow £447,129 for electrical 
purposes was held on 17th inst. 


Bredbury and Romiley.—The B. of T. has written 
to the U.D.C. asking what steps have been taken to carry out the 
E.L. Order of 1900. Ава result the Council has appointed а com- 
mittee to interview the Stockport T.C. on the matter. 


Bridgnorth.—It was reported at the meeting of the 
T.C. on May 11tb, that the B. of T. had declined to grant a private 
company a prov. order for E.L., owing tothe opposition of the local 
authorities interested in the matter. 


Caerphilly.—The U.D.C. has obtained powers to dis- 
tribute electricity supplied to it in bulk. 


Dalkeith.—Messrs. Crompton & Co., Ltd., London and 
Chelmsford, who ure introducing the electric light into Dalkeith 
and several other towns in the south and west of Scotland, have 
made a demand on the Town Council of Dalkeith, to give а 
guarantee of 3,000 bours per annum for the lighting of the street 
lamps. The T.C. is not disposed to give the guarantee, and desires, 
if possible, to secure certain terms for the lighting of public 
buildings, such as were granted to Dumbarton; to this Mesers. 
Crompton have demurred. They also state that, according to agree- 
ment, their wishes in the matter of guarantee must be met, or the 
question submitted to arbitration. 


Dawley.—The B. of T. has informed the U.D.C. that the 
Mid-Shropshire E.L. prov. order will not be proceeded with. 


Dewsbury.—Complaints have been made about the Cor- 
poration’s charges for electricity, which are said to be higher than 
those of other towns. It is also urged that meter and indicator rents 
should not be charged. 


Dover.—The purchase of the undertaking of the Dover 
Electricity Supply Co. by the Corporation has been completed. 


Exeter.—The new generating station at the Basin was 
officially opened about a fortnight ago; energy has been supplied 
from this station since November of last year in order to cope with 
last winter's load. Since April 15th the old works in New North 
Road have been shut down and the entire supply taken from the 
Basin works. The plant installed at present includes three Babcock 
and Wilcox boilers, with superheaters and chain grate stokers, each 
of 500 K..; three 400-kw. and one 100-&w. Belliss- Westinghouse 
two-phase alternators; Westinghouse motors and transformers and 
switchboard; Worthington pumps; Green eoonomisers; Musker 
crane; coal bunkers, conveyers, iron piping, &c., by Messrs. Willey 
and Co. The boilers from the old station are to be transferred, 
which will bring the capacity up to 2,700 н.р. The cost of the new 
undertaking is about £51,500. Plant for the tramways is to be 
installed within the next three months. 


Gillingham.—4A L. G. B. inquiry has been held into the 
application of the T.C. for permission to borrow £20,000 for E.L. 
extensions. There was some opposition. 


Golborne.—The Lancashire Electric Power Co. has 
informed the U.D.C. that it will be in a position to supply 
energy in bulk in January, 1905, and asks the Council, if it decides 
not to take energy from the company, to give consent for the 
company to supply direct to consumers. А committee is con- 
sidering the matter. 

Gravesend.—At a T.C. meeting it was stated that a 
list bad been obtained of the prices for public electric lighting in 42 
towns in England. Out of these, in only one—Watford—was the 


cost less than at Gravesend, where electricity was supplied at 3d. 


per unit. The engineer was authorised to institute a system · of supply 
to роте: consumers. 

e T.C. has fixed the price of electricity for power at 5d. and 1d. 
per unit, and has instructed the town clerk to make inquiries with 
the object of introducing а free wiring scheme in connection with 
the use of slot meters. 


Harrogate.—The Lighting Committee has recom- 
mended the following reductions in the scale of charges for 
energy: — Flat rate, from 6d. to 5d. per unit; demand indicator 
system, from 6d. and 3d. to 6d. and 2d.; power, from 2d. to 1d. 


Hastings.—The electrical engineer, ав instructed by the 
Eleotricity Committee, has laid before the T.C. а report giving the 
alterations and additions that should be made to the plant at the 
electricity works. He suggests that the rope-driven set should be 
discarded, and in place of it a 100 kw. Belliss-G.E.C. set should be 
installed. The Wright condenser might also be discarded and 
another 8-Kw. exciter erected; the three-crank compound engines 
of the 200-kw. Belliss-Brush sets should be altered to triple 
expansion, increasing the output from 200 to 250 Kw. running con- 
tinuously ; the makers guaranteed a saving of 15 per cent. by doing 
this In place of the condenser, another Wheeler cooling tower 
should be erected, the two being arranged to work in parallel, by 
that means improving the vacuum in the steam turbine. The esti- 
mate for carryiog out this work is as follows:—A  Belliss-G.E.C. 
alternator, £1,004; alterations to the two 200-Kw. sets, £593; new 
cooling tower and alterations to piping, £720; new 5-in. circulating 
pump with Bumsted engine, £170; 8-kw. exciter with Bumsted 
engine, £200; new steam main, £180; new storage tank, £150; 
contingencies, 10 per cent., £310; total, £3,416 10s. The Com- 
mittee recommends that such proposals be adopted, and that 
application be made to the L.G.B. for sanction to the borrowing 
of the estimated amount. The report was. adopted by the T.C., but 
it was decided to let the matter stand over for 12 months, 
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Heywood.—The Electricity Committee reporte that there 
is a deficiency for the year of £1,339, and the Finance Committee 
of the Corporation has been requested to provide a sum in aid of 
this, equal to a 2d. rate on the whole of the borough. The figures 
do not represent the loss on the year's working, but include a sum 
brought forward from the previous year. | 


Hove.—The Hove Electric Light Co. has offered to 
supply energy in bulk to Aldrington at 43d. and 13d. per unit 
maximum demand, subject to а discount of 10 per cent. when the 
consumption annum amounts to 250,000 units. The T.C. has 
referred the matter to а Committee for consideration. 


Huddersfield.—The Corporation has decided not to 
accede to а request to reduce the price of energy for lighting pur- 
poses, but is of opinion that the sum of £5,986, which was obtained 
from tbe rates to meet the deficiency during the first three years’ 
working, should be returned. From July 1st the charge for energy 
for power purposes is to be reduced to 2d. one hour's, and 1d. per 
unit on two hours’ maximum demand, or for half full load on motors 
for eight hours per day 1d. per unit for all energy consumed. 


Kildare.—The Council is advertising for a loan of £8,300 
for electric lighting purposes. 


Leyland.—The U.D.C. has applied for a further exten- 
sion of the E.L. Order, which expires on June 1st. 


Lichfield.—The E.L. Committee in a report presented to 
to the City Council recently stated that the B. of T. had refused the 


. application for a supplementary prov. order for the supply of elec- 


tricity outside the city boundaries, which had been made for the 
po of including Whittington Barracks and the Trent Valley 

way Station. The B. of T. said the L G.B. had informed the 
department that the remaining borrowing power of the Corporation 
was less than the £23,000, and that this was insufficient to cover the 
£25,000 proposed to be expended. The L.G.B. further stated that 
the Corporation would probably require to borrow additional sums 
in the near future for other works. In those circumstances the 
B. of T., were unable to sanction a loan for an electric lighting 
scheme of the magnitude proposed. After the receipt of this, а 
deputation waited upon the two Boards and pointed out that within 
eight years, eight of the existing loans would fall in, and that the 
electric lighting works would be carried out in sections, by the 
completion of which the borrowing powers of the Corporation 
would be quite ample. The L.G.B. thereupon replied that it would 
raise no further objection to the issue of tbe further order. The 
B of T. however, replied that it saw no ground for altering ita 
decision, It stated that it had inquired of the Army Council, 
and was informed by it that there was no intention of adopting 
electric lighting at Whittington Barracks. With the view, 
however, of giving the Corporation the opportunity of considering 
a scheme for the city, the B. of T. intimated that it would defer 
consideration of the question of revoking that order until March 
31st next year. The Committee are preparing a scheme dealing 
with the powers under the existing Order. 


Liverpool.—The Electric Power and Lighting Committee 
has recommended that an application be made to the L.G.B. for. 
sanction to borrow a further sum of £400,000 for purposes connected 
with electricity supply. 


London.—SovutHwark.—The Electric Lighting Com- 
mittee having considered the report of a sub-committee which has 
been investigating complaints by consumers as to defective illumi- 
nating power, voltage fluctuation and price of electric light com- 
pared with gas,and also the reply of the engineer thereto, has 
recommended that the resident engineer, Mr. Blaikie, be given three 
months’ notice to terminate his appointment. 

Mr. Newman, chairman of the Committee, in formally moving 
the adoption of the report, stated that he entirely dissented from 
the recommendation. Mr. Blaikie, their resident engineer, had 
come to them with the highest character, and was in no way to 
blame for the non-success of the undertaking. In his (the speaker's) 
opinion success was now within measurable distance, but even if it 
were nof so, it was unfair to attempt to ascribe failure to one man 
in order to whitewash the Committees who were responsible for tive 
or six years. | 

Mr. ATTENBOROUGH pointed out that in September last, when 
Mr. Blaikie was seeking another situation, the late mayor gave him 
а testimonial for ability, tact and energy, and paying him a high 
compliment for his control and management of the undertaking. 
They were doing a great injustice to the head of a department, but 
Mr. Blaikie had his living to get, and if the insulting recommenda- 
tion was withdrawn he would resign within three months. 

Other members urged that if the course of action proposed by the 
majority of the Committee were adopted, municipal trading would 
be injured, as professional gentlemen of good abilities would hesi- 
tate to accept places where they might be made the scapegoats of 
ignorant committees. - . 

Mr. Dawes moved, as an amendment to the adoption of the 
report, that the consideration of the matter be adjourned for one 
montb, to give Mr. Blaikie an opportunity to resign. The amend- 
ment was catried by 23 votes to 18. : 

Mr. Newman said it was to be distinctly understood that Mr. 
Bfaikie felt he was not in the wrong, and that his offer to resign 
was conditional on the withdrawal of the Committee’s recommen- 
dation. ` 

FurnHaAM.—The Finance Committee of the B.C. has reported that 
the accounts for the E.L. undertaking show that the previous trans- 
fer from the general rate account was not all expended, by £1,177,* 
due to the unexpectedly heavy consumption of energy during the: 
March quarter. This amount, together with the saving on the pre- 
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vious rate provision, viz., £1,666, made a surplus of £2,842 standing 
to Ње credit of the account. The report contirues :—" The Council 
is compelled by the requirements of the L. C. O., to provide а 
renewals reserve fund out of revenue, and we approve of the sugges- 
tion ot the treasurer that £2,800 out of the above mentioned surplus 
should be placed to the credit of the machinery maintenance and 


reserve account." The engineer has been authorised to extend the 


mains to the Western Hospital at а cost of £566. 

SHorEpitcH.—At the last B.C. meeting the Electric Lighting 
Committee reported baving acquired certain property for £2 700, 
adjacent to the generating station, with a view to settling an action 
‘for alleged vibration: and blocking of ancient lights. The area 
acquired will be used for extensions shortly. · >~: -- | 
. ТЬе Lighting Committee also reported having by means of com- 
parative tests, generating by means of coal only, and in the usual 
way by means of coal supplemented with steam from the destructor 
plant, fixed a value of ‘Od. per unit for energy generated 
from the latter plant. It was decided to hold an electrical exhi- 
bition in the autumn. AME 

PoPLAB.—In a report issued on Wednesday the Electricity Com- 
mittee of the B.C. states that it has decided to adopt raising and 
lowering gear for use in trimming arc lamps in cubstitution for the 
present method by the use of tower ladders. The cost will be 60s. 
per lamp, or a total of £960, and the net saving after meeting 
interest and repayments of capital on the sum mentioned, will be 
£364 per annum. 

Вивмохрвеү. Аё the meeting of the B.C. on Tuesday, the 
statement of accounts of the electricity undertaking for the 12 
months ending March 31st, and the estimates for the forthcoming 
year were submitted. During the period under review, there was 


а capital expenditure of £25,014, making the total expenditure - 


under this head £69,266. In the revenue acccount the receipts 
were £7,974. The expenditure under this head amounted to 
£5,820. The credit balance of £2,154 from this account was 
reduced to £509 by payment of .£1,588 for interest, and £56 for 
instalments of principal. For the 12 months ending March, 1902, 
18,592 units were sold for public lighting, and 10,301 to private 
consumera; in the following year 100,165 unite for public lighting, 
and 183,993 to private consumers; last year 199,515 for public 
lighting, and 330.225 to private consumers. For the 12 months to 
end March, 1905, it was estimated that the expenditure would be 
£10,239, and the income £12,091. Motions were passed approving 
of the eetimates, continuing the present scale of charges, creating a 
reserve fund and transferring thereto £500 of the £509 surplus on 
the year's trading. It was resolved to increase the salaries of Mr. 
Vircent, the electrical engineer; Mr. Young, the chief clerk; and 
othere, An agreement to pay £2 per annum to the Thames Con- 
servancy for permission to lay cables across the Lavender Docks 
entrancé of the Surrey Commercial Docks was signed. 


Lowestoft.—The T.C. has adopted a flat rate of 534. 
per unit, and has decided to fix no more demand indicators. 


| Margam.—The D.C. has decided to borrow £5,000' for 
the electric lighting of the district. : - 


Northampton.—The directors of the electric light 
company have declined tbe offer of the T.C. of £100,000 to pur- 
6hase the electric light undertaking. 


` Portsmouth.—The scheme being prepared for the 
Admiralty by Mesers. Preece & Cardew for installing electricity for 
lighting and power purposes in the Dockyard, also includes the 
lighting of the Government establishments on the Gosport side of 
the Harbour, the Royal Olarence Victualling Yard, Forton Barracks, 
and other parte, and a plot of land has been purchased for the 
generating station. 


Pudsey.—Negotiations are being carried on with a view 
to a private company taking over the Corporation E.L. order and 
obtaining a supply of energy from the Yorkshire Electric Supply 
Co. in bulk at 11d. per unit and distributing it in the town. 


` Radcliffe, —The U. D. C. has fixed the price of electricity for 
lighting at 5d. per unit, and for power at 2d. 


' Rhyl.—The U. D. O. has applied to the L. G. B. for a loan 
of £2,610 for the purchase of new feeders and mains for the elec- 
tric light. 

Russia.—A ccording to the report of the Société d' Eclairage 
Electrique de Saint Petersbourg for last year, the stations of the 
company are now supplyirg energy to 401 arc lamps for public 
lighting, an increase of 25 on the twelve months, and for private 
lighting purposes an equivalent of 288,463 10-с.р. lamps are con- 
nected, an increase of 54,870 lamps. The output in 1903 amounted 
to 12,607,963 Kw.-hours; incandescent lamps, 89:3 per cent.; arc 
lamps, 37 per cent.; power, 7 percent. During the year а new 
1,000-m.P. turbine and boiler was added to the plant. 


Simla.—A hydro-electric scheme for supplying the 
district with electric light and power has been drawn up by 
Mejor. Gen. Beresford-Lovett and Mr. A. H. Pook. It is propcsed 
to u ilise the Nauti Khud by dropping its water into the Sutlej, 
and erecting a water-turbine plant for pumping water to the town, for 
domestic purposes, and also for+upplying energy for electric lighting 
aud power. It is stated that 3,500 н.р. of turbine machinery could 
be run, and under огаісагу conditions 1,679 НР. would be available 
for electric lightiog and power to the town itself The power 
transmission lines, inclu?iag hraucies to tne Charot Nullah pumping 
station, would run viá Haldera aud Mashobra, and be about 16 miles 
in length. Tae estimated cust of the scheme is Rs. 15,86, 800, of 
which about 10} lakhs would be for water supply. 


Standish.—The U. D. C. has asked the Lancashire Electric 
Power Co. to quote terms for the supply of energy to the town. 


Tiverton.— The T.C. has sealed a contract with Messrs. 
Suter & Co. for the installation of the electric light. 


Tunstall.—The B. of T. has intimated that it is 
doubtful whether it is competent for Burslem T. O. to supply electricity 
to Tunstall U. D. O. in bulk, unless the Corporation has some special 
Parliamentary powers of which the Department is not aware. 
Burslem has intimated its willingness to apply for Parliamentary 
powers if Tunstall will support it. 


_ Wardle. — The U.D.C. is negotiating with the 
Lancashire Electric Power Co. for a supply of energy to the 
district. 

Wrexham.—4A L.G.B. inquiry was held on the 12th 
inst. into the application of the Т.О. for sanction to borrow £10,570, 
aod amount £5,600 was for the purpose of extending the 

L. mains. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—aA meeting of the Tramways Committee 
was held on Tuesday, when the report on the scheme for the city 
tramways was finally considered and approved. No information is to 
be obtained at present, but the report is to be made public on the 
91at inst. 

A statement has been in circulation in the local press as to an 
amicable settlement between Birmingham aud Aston with regard 
to through running of tramways, but nothing definite has been 
settled yet. 

The Cotteridge section of the Birmingbam and Midland Tramway 
Co.'s system is nearing completion, and it is expected will be in 
running order by the end of the month. 


Darlington.—A contractor's trial of a section of the 
electric tramways took place on Wednesday last week. The public 
inauguration was to take place this week. 


Dewsbury.—Some time ago the system of steam tram- 
ways between Dewsbury and Gomersal vid Batley and Birstall 
passed into the bands of the В.Е T. Co. It is the intention of the 
company to reconstruct and electrify the lines, and it is said the 
work may be commenced next month. When completed, a 
junction will be effected with the Spen Valley system at Gomersal, 
and there will be communication from Dewsbury to Bradford both 
by the Spen Valley and the Gomersal routes. 


Electrical Railway Signalling.—The Great Western 
Railway Co. have recently completed arra:gements for the equip- 
ment of а section of tbeir main line, near Didcot, with electrically 
conirolled signals The necessary motive power will be derived 
from accumulators situated at each signal post, which will be 
charged from an adjoining power station. This, the first installa- 
tion of electrical signalling on the Great Western Railway, is, 
according to the Times, to be completed during the course of the 
coming summer. 


Heywood.—Negotiations are not yet concluded between 
the several authorities interested in the provision of a through tram- 
way service between Heywood, Middleton, and Manchester. A 
definite arrangement will, it is hoped, be ultimately arrived at. 


Hyde, Stalybridge and Mossley.—The first electric 
car service on the Stalybridge, Hyde, Dakinfield and Mossley Joint 
Board's Tramway system was started last week. 


Kidderminster.—The Kidderminster and  S'ourport 
Electric Tramway Co. have issued, for local consumption, ап attrac- 
tive little excursion guide to the area through which their cars ran, 
including a detailed time-table of cars to Stourport, Birmingbam, 
Wolverbampton, and so on, and a list of revised rates for parcels 
traffic. It should be a good way of bringing additional traffic to 
the company’s lines. 


King's Norton.—The U.D.C. has been successful in 
obtaining the sanction of the L.G.B. to erect & refuse destructor 
alongside the site for the tramway power station at Lifford, the 
estimated cost of which is £9,000. 


Leeds.— The financial statement of the city tramways 
during the year ending March 25th was presented to the Tramways 
Committee on Monday. The gross revenue for the year was 
£280,562 16s. 3d., against £265,010 16s. 7d. for the previous year, 
an increase of £15,551 19s. 8d. This growth, following on an 
increase of nearly 242 000 in the previous year, bas been effected 
practically without the opening of any new lines, by increasing the 
car-mileage run in such a way as to meet the public needs. The 
receipts per car-mile were 10°94d. (10°90d. in the previous year). 

Ou the other side of the balance-sheet, the total werking expenses 
amount to £148 894 183, against £145,124 18s. for 19 22 3, and the 
gross profit ів £131 667 18s., as compa ed with £119,885 183., an 
ircrease of £11,752. Tais increase would have been considerably 
larger but for the fact that during the year an exceptional amount 
of expenditure on the repair and maintenance of the permanent 
way has basn found necessary. Instead of just over 414,007. as in 
1902-3, the outlay under this head has grown to about £22,000. 
From the gross profit of £131,667 must be deducted £14,874, which 
is allowed for depreciation; , £5,874, the estimated income-tax 
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charges ; £25,606 for interest; and £26,449 for redemption fund 
charges. These items amount in the aggregate to £72,804, leaving 
a balance of £58,863. From this the committee proposes to take 
£6,863 to meet loan fund flotation charges, and to write off the 


capital cost of battery stations which have been dispensed with, . 


leaving а net surplus of £52,000 available for the relief of the rates, 
against £62,000 appropriated for this purpose last year. 


Light Railways.—Notwithstanding the depression in 
trade, the applications for power to construct light railways last 
year did not dry up. The Board of Trade Report, just issued, 
shows that during 1903 39 fresh orders were received from the 
Light Railway Commissioners for confirmation, of which 26 were 
confirmed, in addition to 12 orders held over from the previous 
year. Confirmation was refused in the case of only one order. Of 
the remainder 12 were under consideration on December 31st last, 
but two of these were subsequently confirmed. Since the Light 
Railways Aet of 1896 came into force, 459 applications have been 
made to the Light Railway Commissioners, of which 257 have been 
sent to the B. of T. The total number of applications involved a 
mileage of 4,196 miles, the engineers’ estimates for the construction 
of the ваше amounting to the substantial sum of nearly £32,017,000. 
Financial Times. | 


Neweastle-on-Tyne.—Mr. A. E. Le Rossignol, in his 
report for the year, gives the following figures:—Car-mileage, 
4,059,907, against 3,979,119 in the previous year; receipts per car- 
mile, 10°94d. (against 10 934). Total running costs per car-mile, 
4°59d., against 4 66d. ; total expenditure, 7 19d., against 6 35d. The 
gross surplus before meeting financial charges is £693,482, against 
£64,509; £2,957 is deducted for depreciation, against £8 250 last 
year. Interest charges are £28,896, and redemption fund, £22,638, 
leaving as the net result a balance of £8,991 to the appropriation 
account, against £18,100 for the preceding year. In his commenta 
upon the figures, Mr. Le Rossignol says the actual running expenses 
(inclusive of maintenance) for 1904 came out at a lower rate per 
car-mile than in 1903, in spite of increased wages to the mea, and 
holidays for which they were paid. In regard to the traffic, he 
says the adoption of workmen's cars has increased the working ex- 
penses, and appreciably affected the revenue. He strongly recom- 
mends the committee to take into consideration the abolition of the 
halfpenny fares, as without such alteration it will be impossible 
this next year to realise the income per car-mile that has been 
assumed in making up the estimates and the balance for 1905 of 
receipts over working expenses, and capital charges will be reduced 
if not extinguished altogether. - The report was referred to a sub- 
committee for consideration. 

The Corporation Tramways and Parliamentary Committees met a 
deputation from the Tyneside Tramways and Tramroads Co. on the 
10th inst. to consider proposals to end the dispute between the two 
bodies on the question of running powers. The company submitted 
two schémes, the first of which was rejected, but the second was 
more favourably received. This provided for all the Newcastle 
cars being run to Park Road, Wallsend, instead of stopping at the 
boundary on either route, either a shuttle or circular echeme being 
adopted, and standard fares being charged, the compauy to receive 
44. for each passenger carried over the boundary ; the Corporation 


10 allow a car from North Shields to Stanhope Street to be run 


every 16 minutes with the company's own employés; Newcastle to 
take entire control of the Gosforth Park line at race times, and pay 
half fares to the company, the latter being permitted to run cars 
on their own portion, but not to interfere with the Corporation 
cars. On ordinary days Newcastle to run а car every half-hour to 
Gosforth Park, and pay the company half the fares, or, alter- 
natively, to allow the company to run a car to the central station 
every half-hour. The cars of the company to be reasonably main- 
tained to the satisfaction of the Corporation, and junctions to be 
made, each party paying half the cost. Power to be supplied by the 
party on whose system the cars are running. This proposal was 
considered at length, and, our correspondent understands, generally 
approved. The meeting stands adjourned. : 
N. E. Railway.— On 15th inst. preliminary trials of the 
new electric cars were made between Benton and Tynemouth vid 
Backworth. А six-coach train was run under the «ontrol of Mr. 
Mers ще his assistante. A number of the company's officials were 
on boar 


Paisley.—The first section of the Paisley electric tram- 
ways, extending from Hawkhead to Paisley, was inspected on 
Thursday last week by Col. Yorke and Mr. Trotter, of the Board of 
Trade. At the close the line was declared fit for traffic, and is 
expected to be opened shortly, when arrangements have been come 
to with the Glasgow Corporation Committee. 


Prestwich.—Salford is seeking by an arrangement with 
the Prestwich District Council for an extension unti] August 3rd 
of the time for constructing a tramway, to connect the lines in Bary 
Old Road with those in Bury New Road. On the other hand, 
Prestwich iis urging Salford to begin, not later than June 1st, the 

much needed extension of the lines from the Grand Lodge of 
Heaton Park along Bury Old Road to Besses-o'th'-Barn. 


South Shields.—A meeting of the Tramways Committee 
was held on the 12th inst. to consider the offers received from 
Messrs. Rowcliffe & Co., of Manchester, and the British Electric 
Traction Oo., Ltd., for the leasing of tbe proposed system of elec- 
trical tramways in the borough, upon which the town clerk, the 
borough engineer, the electrical engineer, and the borough 
wccountant submitted reports. The meeting was of а very prolonged 
character, and our correspondent understands that it was decided 


that neither of the offers was of suob а character that it could 
be recommended $о the Council for acceptance. А suggestion that 
the undertaking sbould be municipalised was also considered and 
negatived, but а notice of motion has been put on the agenda for 
the next meeting of the Council that the tramways be muni- 
cipalised. It is understood that the two firms tendering will be 
asked if they are willing to amend their tenders; if they reply in 
the affirmative they will be allowed a further period to do во. 


Spen Valley.—The Yorkshire (Woollen District) Tram: 
ways Co., Ltd., has written the Board of Trade applying for certain 
directions waiving the carrying out of portions of the original 
scheme of electric tramways in tbe Spen Valley (from Hightown 
Heights, Liversedge, to Cleckheaton). The Liversedge U.D.C. has 
passed a resolution strongly protesting against any portion of the 
scheme being abandoned, and the clerk has been instructed to write 
to the B. of T., and ask them not to accede to the tramway com- 
pany's application. 


Swinton and Pendlebury.— The B. of T. has granted 
a loan of £26,889 to the U. D. C. for the purchase of the undertaking 
of the Manchester Carriage and Tramways Co. 


TELEGRAPH AND TELEPHONE NOTES. 


London and Brighton Telephones.—Lord Stanley, in 
reply to а House of Commons question put by Mr. Loder, says that 
the telephone traffic between London and Brighton is subject 
occasionally to delay owing to some exceptional difficulties in the 
maintenance of the lines, as well as to the amount of traffic. Steps 
are being taken to provide additional lines so as to prevent these 
delays. | 

The African Direct Telegraph Со. — This company 
announces the opening of а new land line to the International 
service in South Nigeria, vid Bonny, with offices at Old Calabar, 
Eket Egwanga.- 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED. 


Dominica-Martinique ee e ee ee ee May 5, 1908 ee oe 
Bt. Lucis-Martinique oe ee oe ee May 1, 1902 ve oe 
Trinidad-Demorara No. 1 T ee 
Cayenne-Pinheiro ee ee ee oe oo A 


Anjer-Kalianda ee ee ee oe ee e ug. 2, 1902 ee 
Reiasa-Iesa (Yemen)-Camaran ee ee ee Oct. 22, 1902 ee ee 
Tarifa-Tangier ee ee ee ee СЕЈ Јап. 18, 1904 

Closed | Negasaki-Viadivostock .. .. . Feb. 16, 194 . 

(255 Arthur-Chefu ae ee ee Feb. 18, 1304 
Foochow-Formosa ee ee ee ee oe Feb. 11, 1904 
Dakar-Conakry ee se oe ee ee May 18, 1904 
Gibraltar-Tangier T T ys .. May 17, 1' 04 А y 
Baigon-Bangkok.. os sa .. May 4, 1901 . May 13 
Moulmein-Bangkok .. ee .. May 14, 1904 .. May 17 

LANDLINES. 
Seoul-Masam ee ee ee oe os ee Feb. 18, 1904 
Seoul.Gensan - ee T oe oe ee .. Feb. 13, 1904 
Anju-Ping-Yang. * oe ee ee ee oe Feb. 25, 1904 .. 
Ninguta-Vladivostock .. T .. March 2,1904 .. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Abergavenny.—May 24th. Electric lighting of Mon- 
mouthshire Asylum. See Official Notices April 22nd. 


Argentine Republic.—May 50th. Tenders аге being 
invited until the 30th inst. by the Municipal Authorities of Buenos 
Ayres for the construction of an electric tramway between that city 
and Ortuzar, Devoto and Genera) Urquiza. 


Batley.—June 2nd. Superheater, piping, valves, &c. 
See Official Notices to-day. 


Bolton.—May 25th. Stores for the Electricity Depart- 
ment. See Official Notices May 13th. 

Canterbury.— June Ist. Boiler, piping, 300-K w. steam 
dynamo, switchboard and economiser. See Official Notices“ 
April 29th. 

Chili.—June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan). See this column for February 
19th. | 

Clyde.—May 231d. Electric wharf cranes for the Clyde 
Navigation. See Official Notices April 22nd. 


Coventry.— May 25th. Pipework and a 15-ton electric 
crane. See Official Notices " May 13th. 


Exeter.—June 9th, Permanent way, overheed equip- 
ment, cables and cars. See Official Notices May 13th. 
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LEICESTER CORPORATION ELECTRIC  TRAMWAYS.- 


Ox Wednesday last the newly constructed electric tramways 
of the Leicester Corporation were formally opened for public 
use by Mr. Councillor Samuel Flint, the chairman of the 
Tramways Committee. Leicester has been somewhat behind 
other large towns in bringing its tramway system up to date, 
being one of the last to adopt electric traction ; but, on the 
other hand, it has had the advantage of being able to profit 
by the experience of those towns. | 
The new electric tramway scheme supersedes the old horse 


tramways, which were originally constructed by the Leicester 


Tramways Co., Ltd. This company was formed in 1872, and 
the first line was 
opened for traffic on 
December 24th, 1874. 

The question of 
purchase by the Cor- 
poration was con- 
sidered from time to 
time, and in Novem- 
ber, 1899, a Tramways 
Committee was  ap- 
pointed by the Council, 
with Mr. Councillor S. 
Flint ав chairman, and 
Mr. Alderman Thomas 
Smith, vice-chairman. 
A sub-committee, with 
Mr. E. George Maw- 
bey, M. I. C. E., as its 
chief engineer, and 
Mr. James Bell, the 
town clerk, made ex- 
haustive investigations 
as to the municipali- . 
sation of tramways . 
generally, and visited 
the chief installations 
in Great Britain and . 
on the Continent. As 
a result of these in- 
vestigations, a 
copiously-illustrated 
report embodying a 
comprehensive scheme 
of electric traction for 
the town was prepared . 
and issued in Novem- 
ber, 1900. 

The report embraced 
the complete scheme 
now being carried out 
at Leicester, recom- 
mending that the 
necessary steps should 
be taken to purchase 
and work the tram- 
ways undertaking by 
the Corporation, and 
that the -overhead 


system of electric А 
traction should be 
adopted. | 


Mr. E. Manville, M.Inst.E.E., of the firm of Messrs. 
Kincaid, Waller, Manville & Dawson, was appointed to 
report on the scheme, апа in his report recommended the 
whole scheme as submitted to the Council ; after opposition 
to the separate power station had been overcome, it was 
finally adopted. At the same meeting the Council decided 
to purchase the existing undertaking for the sum of 
£134,000. 

Mr. Manville was appointed consulting engineer to advise 
and assist, in the preparation of the details of the scheme and 
during the progress of the works. The Parliamentary 
plans and estimates were prepared by Mr. Mawbey, and 
the Bill received the Royal Assent on July 31st, 1902. 
The Parliamentary estimate for the whole scheme was 
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£537,000, and with £118,000 for street improvements, 
bridge widening, and side paving, made a total of 
£650,000. М 3 


- Mr. Mawbey has been the chief engineer for all the 


branches of this scheme, with Mr. W. Plant as chief 
assistant for all the permanent way work, buildings, bridge 
work, &c., and Mr. T. R. Smith as chief electrical and 
mechanical assistant. Mr. Smith has now been appointed 


resident electrical and mechanical engineer for running the 


system. | i 
The scheme sanctioned by Parliament comprises 193 


x! 
- 


SECTIONAL ELEVATION AND PLAN OF PowEB STA 1UN, 


miles 4 furlongs of double track and 34 miles of single 


track, making in ali over 42 miles of single track. 

The construction of the permanent way and the laying of 
the feeder conduits was commenced by the Corporation staff 
in April, 1903; the total length of track which it was decided. 
to carry out immediately, amounting to about 33 miles, was 
completed in April last, and the remainder is in hand. 

The routes comprised in the scheme are moderately 
straight, with no excessive gradients, the steepest being 1 in 
16 for a distance of about 50 yards. 

It has been found necessary at considerable expense to 
lower the roadway under seven of the railway bridges, in one 
case as much as 2 ft., in order to obtain sufficient headroom 
for double-deck cars. TAA 
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—Evectric Tramways — 


of ilabour and other matters could be 
satisfactorily complied with. 
„The bolts, nuts, tie-bars and copper 
bonds were supplied by Messre. R. W. 
Blackwell & Co., Ltd. 


— Route Р Ан — AN a The whole of the special track work 

EL. жыны lj 4 N was zupplied by Hadfield's Steel Foundry 
БОРКА uS D AM Co., Ltd. The standard points adopted 
, Lines already constructed shewn thus = 7 8 y 7 nd 12 5 чү оке 7 ft. 6 in., 
Lines authorized but net vel constructed par Xx, | | and em іа eld’s latest improve- 
TES, К HT CPI. ments. 1l the points and 1 
LE Жаы, №. m г ушар S E are made throughout in Hadfield’s 

‹ — 1 v erde ад patenz Era” manganese steel, each 


A minimum radius of 40 ft. for all curves was aimed at, 
and with one or two exceptions this bas been attained. The 
gauge of the track is 4 ft. 84 in. 

The rails, which are in 45 ft. lengthe, weigh 100 Ibs. per 
yard; they are 7 in. deep and 7 in. across the flange. 
Cooper’s patent anchor, 2 ft. long, has been used on all joints 
throughout the work. The total depth 
of concrete under the rails is 7 in., and 
under the paving 6 in. 

Short lengths of interlacing track 
have been used in Belgrave Gate, 
Humberstone Road and Aylestone Road. 
In the latter case this was done in order 
that the cars might pass under the 
centre of the arched railway bridge, and 
thus obtain the maximum headroom. In 
Belgrave Gate and Humberstone Road 
this method of construction was adopted 
at narrow portions of the carriageway, in 
order that sufficient room might be left 
for vehicles on either side of the tiack. 
Very ample provision has been made for 
the drainage of the track. 

Generally speaking, the track has been 
paved with 5 in. x 3 in. granite setts 
from the local quarries, except in the 
centre of the town, where 9 in. x 4 in. 
x 8 in. Jarrah and Karri hard wood 
blocks were used. 

The lowest tendera received were for 
foreign rails and fish-plates, but the 
Committee determined to accept the 
lowest of the English tenders, viz., that 
of the North-Eastern Steel Co., Ltd., of 
Middlesbrough. This selection has 
been amply justified, the rails having 
been supplied fully up to the speci- 
fication, and giving every satisfaction. 
been any delay in delivery ; on the contrary, the department 
has always hud a good stock of rails in hand. The advan- 
tages and facilities thus realised have very fully justified 
the action of the Committee and the Council in placing 
their contracts in our own country, where their conditions 


There has never 


є Ч casting, moreover, having a manganese 
| steel renewable centre. 

All the lay-outs, including the croes- 
overs and loops, have been constructed 
on the floors at Hadfield’s works. As 
regards accuracy in forwarding the 
various lay-outs, it is creditable to learn 
that no trouble has been experienced in 
fitting the work on the road. Par- 
ticularly was this the case with the Clock 
Tower Junction. This is claimed to be 
the largest tramway junction in the 
United Kingdom, and is a very fine 
piece of special work. The total weight 
of this lay-out was over 100 tons, but 
it was so carefully designed that it was 
laid by the Corporation staff in 10 days. 
As seen by the drawing on p. 834, 

. it comprises 10 running tracks, and 
forms the heart of the whole system. 

Where the traffic will be heaviest, con- 
. nected movable points have been adopted. 

The bonds used are of the solid 
copper Crown type of No. 0000 B. & S. 
gauge. Two bonds are inserted at each 

rail joint. The track is cross-bonded every 40 yards, and 
the way every 80 yards. 

The power station has been erected on a central site 
at the Lero.“ Belgrave Road, and is admirably 
situated for the delivery of coal either by barge (the 
canal basin running alongside the boiler house) or by 


SPECIAL WORK aT THE CLOCK TOWBB JUNCTION. 


rail, a tramway having been constructed along Painter 

Street into the power station site. XR 

The engine room is 118 ft. long, 60 ft. wide, and 40 ft. 

high to the eaves. It is well lighted and ventilated, and 

is lined internally up'to the traveller rail with glazed tiles. 

Moulded tiles are carried round all the arches, with 
G 
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moulded faience blocks under the traveller rail, giving the 
engine room а very!fine appearance. 
supplied and fixed iby Messrs. Maw & Co., Hof Jackfield, 
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INTERLACING TRACK IN AYLESTONE ROAD, 


Shropshire. 


of London. 


Accommodation is provided for the three 500-Kw. sets 


now installed, 
sufficient extra 
space being pro- 
vided for an 
additional 1,000- 
KW. set. A con- 
siderable area has 
also been reserved 
for extending the 
engine and boiler 
houses when occa- 
sion requires. 

The boiler house 
is 108 ft. long and 
77 ft. wide, pro- 
viding accommoda- 
tion for eight 
boilers, four of 
which have already 
been installed. Pro- 
vision has been 
made for installing 
coal bunkers and 
conveyers over the 
stoking floor when 
the number of 
boilers justifies the 


The entrance hall and the floor in the engine 
room have been laid in mosaic by Messrs. Diespeker, Ltd., 


This tiling has been 


The contractors for the main building were Messrs. 
Richardson & Son, of Leicester, the steel roofs being let in а 
separate contract to Messrs. Richards & Son, of Leicester. 
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PLAN ОЕ SPECIAL WỌRK АТ THE CLOCK TOWER. 


The contractors for the chimney stack were the Leicester 


Builders, Ltd. 


Tbere are four Lancashire boilers, made by Messrs. Yates 
and Thom, each 33 ft. long x 8 ft. 6 in. in diameter, and 


INTERIOR OF BOILER HOUSE. 


expenditure ; at present the stoking floor is covered with 


a temporary corrugated iron roof. 


The chimney stack is 


octagonal in shape, 186 ft. high, the internal diameter being 
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constructed for а 
working pressure 
of 160 lbs. per sq. 
in. They are con- 
structed on the most 
modern lines, each 
shell being in 5 
rings of one plate 
each, and were 
tested satisfactorily 
to 260 lbs. per sq. 
in. Allthe boilers 
are equipped with 
Hopkinson fittings, 
and with stokers of 
the Bennis type. 
Messrs. Yates and 
Thom also supplied 
the steam piping, 
which consists of 
wrought steel tubes 
with flanges welded 
on. The arrange- 
ment of the pipes 
is in the form of 
a ring main. 
There is also a 


very complete arrangement of separators fixed in the 


main range. 


The feed pipes are also of wrought steel, with flangesserewed 


SECTIONS OF TRACK AT AND BETWEEN JOINTS, SHOWING GRANITE AND Woop PAVING. 


It has an independent firebrick 


lining. The cast-iron cove is constructed in eight sections, 
each scction weighing about 1 ton. 
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and riveted, the arrangement admitting of the feed being 
maintained to any or all of the boilers either direct or through 


the economiser. 
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The feed pumps were manufactnred by Messrs. Hall & Sons, 
Peterborough, and are of their well-known vertical direct- 
acting type. | | mE 

The engines are of Messrs. Yates & Thom's vertical cross- 
compound Corliss condensing type, having cylinders placed 
at opposite ends of | 
the cranksbafts, | | 
with the cranks at 
right angles. The 
cylinders are 22 in. 
and 44 in. diameter 
respectively, with 
3-ft. stroke, and 
the engines run 
at 95 r. p. m. Each 
set is rated at 
500 кү. normally; 
the engines are also 
intended to drive 
an overload of 25 
per cent. for two 
hours, and sustain 
overloads of 50 per 
cent. temporarily. 

The cylinders are 
of the built-up type, 
with separate ends 
and barrel; the 
valves are of the 
Corliss double- 
ported type, placed 
in the cylinder 
ends. The high pressure cylinder barrel is jacketed with 
live steam. 

The steam valves are worked by Messrs. Yates & Thom’s 
well-known trip gear. The exhaust valves have a plain 


Dick, Kerr 500 kw. Dynamo. 


speed 10 per cent. above the ordinary working speed, or in 
the event of any failure of the governing gear. 

Each ‘cylinder rests on two massive cast-iron standards 
with bored guides for the cross-head; the standards are 
covered in with cast-iron plates in such & way as to com- 
pletely enclose the 
moving parts. 

The fly-wheel is 
16 ft. in diameter, 
and weighs about 
25 tons; it is keyed 
on the crankshaft 
alongside the gene- 
rator, to which it 
is also coupled by 
means of turned 
bolts fitting in a 
flange cast on the 
boss of the fiy- 
wheel and passing 
through holes bored 
through the gene- 
rator arms. 

А very complete 
system of lubrica- 
tion has been sup- 
plied, consisting of 
two ram pumps 
worked by а drag 
shaft from the main 
cranks, and deliver- 
ing oil under pres- 
sure to all the main bearings, the various parts of the 
engines being protected by oil throwers and covers so as to 
prevent splashing. 

There are three direct-current generators direct-coupled 
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INTERIOR OF ENGINE Room: Yates & Taom ENGINE AND Dick, KERR Dynamo 


vibrating motion, derived, like the motion for the steam 
inlet valves, from eccentrics fixed on the crankshaft. 
A powerful and sensitive governor is provided, and is 
fitted with a special safety arrangement which will com- 
pletely stop the engines in the event of their reaching a 


to the Yates & Thom engines, the output of each being 
900 Kw. at 95 r.p.m., 500 to 550 volts. The machines are 
of the compound-wound type; they are in every respect in 
accordance with the standard practice of Messrs. Dick, 
Kerr & Co. The magnet frames are-of cast-iron, the 
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pole-pieces being" built of laminated steel cast into the 
magnet frame. 

The armature is built up on a special form of spider, 
with spacing discs every 3 in. or 4 in. among the 
laminations to form ventilating ducts. The coils are 
former-wound, and are interchangeable and readily replaced. 

The commutator is built up on its own spider, of hard- 
drawn copper bars. 

The brush holders are designed so that the current does 
not pass through any moving joints, and are mounted ona 
massive rocker ring attached to the generator frame; the 
brushes can be rocked simultaneously by means of a hand- 
wheel, screw geared to the brush rocker ring. 


(To be concluded. ) 


ELECTRICALLY-DRIVEN MACHINES FOR 
CHARGING GAS RETORTS. 


By E. GUARINI. 


Two forms of centrifugal charging machine, worked by 
electricity, have recently been introduced, one devised by 
M. De Brouwer, manager of the Bruges Gas Worka, and 
. the other by the Paris Gas Co.; these machines are used to 
charge the gas retorts with a uniform layer of coal of suit- 
. able size, at a speed which can be regulated, and without 
` Scattering or wasting the material. Besides preventing the 
formation of dust, which is both unpleasant and injurious 
to the workmen, a considerable economy of labour is effected 
by the use of the machines, which can be adapted to all 
kinds of installations, and combine great certainty of action 
with a large working capacity. 

Fig. 1 shows the machine invented by M. De Brouwer, 
which consists mainly of a short belt, running over three 
pulleys at a high speed. A fourth pulley, of larger dimen- 
sions, presses on the back of the belt, and forces the latter to 
follow its periphery for a quarter of a revolution. The 
pulleys аге driven by an electro-motor carried on the 
machine. The large pulley is of special construction; its 
contour is grooved in such a way as to form on the part 
which carries the belt a kind of channel or tunnel. Between 
thelarge pulley and one of the others there is a hopper 
which guides the coal as it falls оп the belt from a number 


Fic. 1.—Dr BROUWER CHARGING-MACHINE' 


of overhead tanks. The 2oal follows with the belt the path 
described by the periphery of the pulley through an angle of 
90°, being held against the belt by centrifugal force. From 
the point where the belt leaves the periphery of the large 
pulley, its direction having been changed from vertical to 


horizontal, to a point where the belt passes over one of the 
small pulleys апа again changes its direction, the coal 
remains upon it; but at the latter point the coal leaves the 
belt and is projected outwards without change of direction. 
The machine having been placed in front of an open retort, 


\ i 


Fic, 2,—CHARGING-MACHINE OF THE Panis Gas Оо. 


and the belt run up to speed, one of the coal-bins, containing 
about 150 kg., is opened by means of a lever, allowing the 
coal to fall through the hopper upon the belt; passin 
between the belt and the large pulley, as above Ж 
the coal is projected into the retort, falling there into a 
layer of even thickness, for, as the coal 
is projected horizontally, the first portion 
of the charge passes to the far end of 
the retort, and the layer is built up from 
thence, reaching the mouth of the retort 
at the moment when the last portion of 
the charge enters it. 

In the machine devised by the Com- 
pagnie Parisienne du Gaz (figs. 2 
and 8) the principal part is a turbine 
2 ft. 4 in. in diameter, containing five 
blades, each formed of two sheets of 
steel riveted together. The turbine is 
driven by an electromotor, and the 
charge of coal is projected by centri- 
fugal force through a nozzle into the 
retort, where it falls quite evenly. The 
part of the nozzle projecting beyond 
the body of the machine is jointed, and 
when the machine is not in use it is 
turned back out of the way. When 
extended it closely approaches the 
mouth of the retort, without actually 
entering the latter. Very simple 
mechanism allows the turbine and spout 
to be raised and lowered to suit the 
levels of the different ranges of retorts. 
On the top of the machine is а 
hopper holding about 4 metric tons; 
this feeds the turbine through а telescopic shoot, so 
as not to interfere with the vertical adjustment of 
the turbine. When Ше valve of the hopper is open, the 
passage of coal into the turbine is regulated by two horizontal 
archimedean screws, The driving motor is of 12 H.P., and 


/ 


Vol. 54. No. 1,882, May 20, 1904.) 


THE ELECTRICAL REVIEW. | 887 


is mounted во as to rise and fall with the turbine. A second 
motor fixed on one side of the machine serves to move it 
along the rails, which are laid to a gauge of 5 ft., on the 
stoking floor, as well as to drive, by means of gearing, the 
feed screws. The whole apparatus is mounted on a simple 
wheeled truck. Electricity is supplied to the machine by 
means of wires suspended from end to end of the stoking 
gallery. Apart from bringing the machine into position and 
starting the turbine, the operator has mE 
nothing to do, all the other processes Don 
being automatic. Е а" 
The regulation of the speed is 
peculiar; at starting the turbine runs 
at 400 r. p. m., but by the end of the 
charging operation the speed is reduced 
to 200 r.p.m. The turbine is started 
by means of a simple switch, and 
the speed is gradually reduced by the 


automatic operation of a rheostat. A EBD. 
os PI re 


The following results obtained with 
these machines may be of interest. 

With the De Brouwer machine the 
charging of the retort takes 13 
seconds, and the- adjustment pre- 2 
paratory to the next operation, 7 
seconds. Thus the three retorts com- i | 
prised in a horizontal row can be 
charged in less than 1 minute. 

With the Paris Gas Co.'s machine, 
when the machine is in position, from the moment when 
the switch is closed to start the turbine to the completion 
of the charging of a retort 6 m. long with 450 kg. of coal, 
occupies 30 seconds. The latter machine occupies a 
space of 7 ft. from front to back, and weighs in all about 
10 tons. 


CONTRACTS OPEN. 


(Continued from page 881.) 


Glasgow. May 28rd. Main cables and eleotricity 
meters. See Official Notices” April 29th. 


Hackney.— May 26th. Electricity supply mains. See 


u Official Notices ” April 22nd. 


Handsworth.— May 25th. Lighting feeders, mains and 
road work for the U. D. C. See Official Notices " May 6th. 


Handsworth.— June 8th. Erection of generating 
station. See ''Official Notices to-day. | | 


Holland.—May 31st. Tenders are being invited until 
May 31st by the Municipal Authorities of Utrecht for the supply 


and laying of the armoured mains in connection with the municipal . 


central electric lighting station. 


Johannesburg. — July 4th. Cables, conductors, and 
accessories. See Official Notices" May 13th. 


Manchester. — May 25th. Twenty movable electric 
cranes, for the Ship Canal new dock works. See '' Official Notices” 
April 29th. f | 

May-Oatway Installations—The May-Oatway Fire 


Appliances, Ltd., is inviting tenders for installations of its system 
in Paisley and Edinburgh. See advertisement pages. to-day. | 


Mexborough. — May 21st. Two 100-Kw. steam 
dynamos. See “ Official Notices” May 6th. 


Partick.—May 24th. Boiler, economiser, pump, con- 
denser, &с. See “Official Notices” May 6th. 


Pontypridd. — June 4th. Motors. See “ Official 
Notices May 13th. l 


Rochester.—June 3rd. Permanent way and overhead 
line. See "Official Notices " May 13th. 


Rotherham.—May 31st. Cable and meters. See 
“ Official Notices May 13th. 


Royton and Crompton.—May 28th. Overhead equip- 
ment and cables. See Official Notices” May 6th. 


Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. s Particulars 
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from J. Pook & Co., 63, Leadenhall Street, E.C., the London agents 
of the Council. See á Official Notices ” May 13th. | 


Spain.—May 31st. "Tenders are being invited until the 
91st inst. by the Spanish Post and Telegraph Authorities in Madrid 
for the establishment and working of a telephone exchange at 
Elche, with sub-offices at Novelda, Aspe, Monovar, Elda, Pinoso and 
Crevillente. Tenders are to be sent to La Direccion General de 
Ое Telegrafos, Oarretas, 10, Madrid, whence particulars may 
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Spain.—May 31st. The Spanish Post and Telegraph 
Authorities are inviting tenders until the 31st inst. for the supply 
of 11 kilometres of rubber-insulated six-conductor telegraph cable 
and 11 kilometres of supporting wire for the Jeronimos telegraph 
line. Tenders are to be sent to La Direccion General des Correos 


y Telegrafos, Carretas, 10, Madrid, whence ticulars may be 
obtained. ' E Á 


Sunderland.—May 26th. 
Department. Bee “Official Notices " May 13th. 


Sunderland.—May 27th. 500-Kw. three-phase induc- 
1 „ for traction purposes. See “ Official Notices 
y 


Warrington. — May 30th. Mechanical stokers and 
water softener. See '' Official Notices" May 13th. 


OLOSED. 


Bolton.—The Corporation Tramways Committee has 
accepted the tenders of the following firms for the supply of 
electrical equipment and supplies to the Department :— 


The General Electric Co.; Messrs. Andrews & Co.: Le Carbone Co.: Мечагв, 
Berkeley & Goodall; Messrs. R. W. Blackwell & Co.; Messrs. Estler Bros.; 
Messrs. T. Moscrop & Co.; Messrs. D. Priestley & CO.: Messrs. Baxendale aud 
Co. ;*Messrs. Harland & Jones; Messrs. Taber, Trego & Co.; Messrs. Marsden 
and Co.; Messrs. Walker & Co.; Messrs. Walmsley & Fisher; Messrs. Dick 


Kerr & Co.; the Electric Tramways Equipment Co.; Messrs. W. Topp & Co. 


and Messrs. Fletcher Bros, 


Burnley.— The T.C. has accepted the tender of the 
Erith Engineering Oo. to supply six stokers for the electricity 
works for £486. 


. Dublin.—The generating plant at Pigeon House having, 

as already reported, been rejected, а tender at £19,227 to put in 

d рал has been accepted, and sanction from the L.G.B. has 
aske 


Epsom.— The U.D.C. has accepted the tender of the 
Western Electric Oo., for feeder cable at 2668; distributore, £608 ; 
pilot to feeder, £77, and other cables, £102. 


France, The French Ministry of Posts and Telegraphs 
has just given out contracts as follows :—La Société Francaise des 
Cables Electriques, Lyons, 24 kilometres of telephone cable; 
Messrs. Aborlard & Co., Paris, 44 kilometres, ditto; La Société 
Alsacienne de Constructions Mecaniques, Belfort, 18 kilometres, 
ditto; M. Grammont, Pont de Cherny (Isère), 18 kilometres, 
ditto; and La Société Industrielle des Telephones, Paris, 27 
kilometres, ditto. | 


Great Western Railway Co.—A contract has been placed 
with Messrs. Bruce Peebles & Co. for 5,000 Kw. in motor-generators, 
including 10 400-Kw. sets, and four 200-Kw. sets, spares and switch- 
gear, all to the specifications of Mosars. Kennedy & Jenkin: The 
motor-generators will be built under the Peebles-La Cour patente. 


Stores for the Tramways . 
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Heck mondwike.— The U. D. C. has received 185 tenders 
for the supply and erection of additional plaut at the electricity 


works. A sub-committee has been appointed to go through the 


tenders and to report. ö 
Liverpool.— The Т.С. has accepted the tender of 


Messrs. Morrison & Son, of Wavertree, for the erection of an 
electric sub-station in Rice Lane, Walton, at £3,000. 


Poplar.—The В.О. has received the following tenders 
for high-pressure cables, &c.:— 


8 miles 4 miles 

onbies. telephone cables. 
Western Electric Co. (recommended) £2,496 £956 "T 
British Insulated & Helsby Cables .. 2,160 288 
W. T. Henley's Telegraph Works 2,800 288 
Siemens Bros. n T P T 2,980 280 
St. Helens Cable Co. $s "e 8,116 293 
Callender'a Cable Co. i ie 8,282 800 
W. T. Glover & Co. às vs - 8,280 820 
Johnson & Phillips 8,289 804 


Additional cables pro rata. 
For provision and maintenance of battery :— 


Erected complete and Annual charge for mainten- 
maintenance for one ance second, third, fourth 


year. and fifth years. 
Electrical Power Storage Co., 
Millwall (recommended). £1,860 0 | £114 
British Battery Co. ба 1,790 0 £90 1st year, £95 2nd year, 
£100 8rd year, £105 4th year. 

Hart Accumulator Co. - 1,937 12 £88 18 
Tudor Battery Co. .. ... 1,972 0 | £99 
A.B.P. Aocumulator Co. 2.081 18 £180 
D.P. Battery Co. rs š. 9,275 14 £146 16 
Northampton Battery Со. .. 2,528 14 £50 let year, £70 2nd year, 

£80 Brd year, £90 4th year. 
Chloride Battery Co. .. 2,771 0 £162 4 


Stockport. — The Т.О. has accepted the following 
tenders :— 


8. Fildes & Co., Nernst lamps. 

8t. Helens Cable Co., for house cables. Р 

Dick, Kerr & Co., Ltd., for а Belliss engine and traction dynamo (including а 
steam separator), at £2,971. 


Walsall.— The Т.О. has placed with Messrs. G. C. 
Milves, Voss & Co., of Birkenhead, an order for fitting up a sample 
tramcar with their patent car top at £80. 


FORTHCOMING EVENTS. 


Friday, May 20th. —At 8 p.m. Junior Institution of Engineers. *'Practical 
Notes on the Running of Motor Cars and Cycles,“ by Lieut. W. G. 
Windham. 

At 9 p.m. Royal Institution. “The Radiation and Emanation of 

Radium,“ by Prof. E. Rutherford, F. R. S. - 

Saturday, Мау 21st.— At 2 p.m. at Moorgate Street Station. Institution of 
Electr cal Engineers. Students’ Visit to the Great Northern and 
City Railway. 

Wednesday, May 2&th.—At 4.80 p.m. (I. E. E., 92, Victoria Rtreet, Westminster.) 
Annual General Meeting of the Electro-Harmonic Society. 

Thursday, May 96th.—At 8 p.m. Institution of Electrical Engineers. The 
Society of Arts. High-speed Electric Railway Experiments on 
the Marienfelde-Zossen Line," by Alexander Siemens. 

Friday, May 27th.—At 5 p.m. Physical Society. Meeting. 


LONDON MUNICIPAL AUTHORITIES AND 
THE TELEPHONE PURCHASE QUESTION. 


À LARGELY attended conference of local authorities within 
the London telephone area was held at the Guildhall on 
Wednesday afternoon, Mr. А. C. Morton being in the chair. 
The delegates in attendance numbered perhaps a couple of 
hundred, and represented 76 local authorities. A series of 
notices of motion hud been set down on the paper, but the 
shape of these was materially altered before they were 
passed as resolutions. The first resolution was proposed 
thus :— 

That this conference is of opinion that it would be inexpedient 
for the Government to acquire the undertaking of the National 
Telephone Co. on any other terms than those set out in the Agree- 
ment between the Postmaster-General and the company, dated 
November 18th, 1901, and strongly deprecates the increased cost that 
would be entailed by the proposed acquisition of the undertaking before 
the expiration of the existing licence in 1911. 

In this form it gave rise to much discussion and disagree- 
ment, and ultimately it was thought discreet, in order to 
preserve the appearance of unanimity, that tbe part that we 
have printed in itulics should be omitted. Several speakers 
who represented the outlying districts objected to the pur- 
chase being delayed, because they were eager to obtain tele- 
phonic facilities which are at present lacking, 

The second resolution consisted of two of the notices of 
motion, which were brought together thus :— 


That this conference is of opinion, that before any agreement is 
entered into with the National Telephone Co. for the purchase of 
their system within the London telephone area, the terms of the 
proposed arrangement should be submitted for the consideration of 
the local authorities within that area; and that in the event of Par- 
liament appointing а committee to consider purchase negotiations 
between the Postmaster-General and the Nationa] Telephone Co., 
the local authorities within the London telephone area should 
be enabled to eubmit their views before such committee, and steps 
be taken to secure accordingly. 

Then this meeting made up of men who knew but 
little about telephony, began to discuss the question of what 
was, and what was not, & proper charge for a telephone ser- 
vice. 'The motion moved by Alderman Ivey, of West Ham, 
was in the following terms :— 

That tbis conference again protests against the Post Office tele- 
phone tariff, being of opinion that the charge for the use ofa 
telephone in the London area should not exceed the sum of £10 per 
annum for an unlimited service," and that the other charges for 
the use of telephones should be proportionately reduced. 

This reso'ution was riddled through and through by the 
few men present who were sensible enough to admit that 
they knew that they knew nothing about the cost of working 
а telephone system anywhere, much less in London, or for 
giving a service to outlying districts. Then, again, why only 
the ^ Post Office" tariff should be aimed at was not clear. 
So here, again, in order lo preserve the appearance of unanimity, 
the matters which placed the delegates at log zerheads, and 
led to multitudinous amendments and motions for adjourn- 
ment, were deleted, and the following quite harmless and 
practically non-committal resolution emerged from the 
cloud of very various amendments :— 

That this conference again protests against the telephone 
tariffs, being of opinion that the charges for the use of & telephone 
in the London area should be materially reduced. 

It is true that this resolution, saying the present charges 
were too high, was passed unanimously, and with the 
approval of some who had only a few seconds earlier said 
that they knew nothing whatever about the cost of providing 
а service. But that is merely a detail. 

Another resolution which was passed without any dis- 
cussion—and everyone who has used the trunk line service 
will agree that none was needed— was :— 

That in the opinion of this conference the trunk line service is 
Ded o and unsatisfactory, and requires considerable improve- 
ment. 

There were other resolutions, which we need not print, 
whose object was to ensure that the opinions of the con- 
ference should find their way to the proper quarter and to 
arrange that the conference shall meet again when the 
Government has said what it is going to do now that the 
London Councils have spoken. Then after thanking every- 
body who had helped them to hold the meeting, the con- 
ference adjourned. | 

Now, having told the story of what actually took place, 
may we add the impression which the proceedings made 
upon ourselves ? 

One half of the meeting consisted of men who lifted their 
hands in holy horror at the mention of the Telephone Trust, 
and were ready to support any proposition which clamoured 
for something cheaper for rich and poor alike," irrespective 
of who should pay for it. Only a few seemed to be aware 
of the terms of the company’s licence and the agreements, 
Some thought Government purchase would end their troubles, 
and give them the facilities they wanted; others thought that 
dual control, as at present, gave better results than would 
accompany entire Government control; those who agitated 
for lower rates knew not for what they agitated. 

Practically, the chief thing there was anything approaching 
to genuine unanimity about, was the desire thatif there were 
to be a purchase of the system, the best possible 
should be made by the Government. And that is really the 
only point that the Government will give heed to; indeed, we 
think that the Government could be trusted to make a good 
bargain in this matter, even without any pressure from 
municipal sources. 


————————— ——ө——. 4 


Lectures.—Mr. J. T. Morris is to deliver a series of 
lectures at the East London Technical College on *' Polyphase 
Work, with Special Reference to Three-Phase Power Transmission,” 
also а series on Electric Traction.” Particulars are given among 
our advertisements to-day. 
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South African Notes.—Oar Durban correspondent 
writes :— у 

Natal Government Railways.—The general manager’s report for 
the year 1903, in referring to the electrical department of the rail- 
way, mentions that the new power station is rapidly approachirg 
completion. It is, in the first instance, being fitted with five 
boilers and four generators, of a maximum output of 1,100 нр. The 
power station will be thoroughly modern, and combines in its 
arrangements mechanical stokers, Green's economiser, superheating 
apparatus, and condensing plant. Nut coal will be used, at а 
considerable saving upon the cost of round coal. This power 
station will supply all the light and power required in the Durban 
station, yard and shops, including the locomotive yard at Greyville. 
The Charlestown installation has been brought into use, and is the 
seventh power station on the Natal railway system. At Charles- 
town the station buildings, traffic and locomotive yards, and houses 
for the staff have been, or are in course of being, fitted with the 
electric light. The Ladysmith plantis now worked during the day 
for the purpose of driving the machinery in the locomotive shops, 
as well as the auxiliary pumping plant at the river. Maritzburg 
new power station has been in successful operation for the major 
portion of the year. All the machinery at the locomotive yard is 
worked from this station, and, at night, light is supplied to the 
passenger, and goods yards at both the main station and 

ictoria. 

Pietermaritzburg (Natal) — The Natal Government Telephone 
Department, in extending their system to meet the growing require- 
ments in the Cıty, are installing a new system of underground 
cables of the Helsby make, a small portion of which came into 
operation on the 21st inst. The system is very similar to that now 
being installed in Durban by the Corporation, and it is proposed to 
ran seven or eight cables from the present temporary exchange to 
the various feeding poles. The number of connections will be 
doubled, and the earth return will be replaced by the metallic” 
return, and by the end of June it will bave developed into an 
effective and extensive institution. The formal opening of the 
operations was witnessed by the Postmaster-General, and the chief 
engineer and assistant engineer were also present. The trunk 
line to Ladysmith is in process of construotion, and the direct 
telephone to Durban will not long be delayed. | 

The Town Council have appointed Mr. P. Finlayson, late resident 
engineer of Port Elisabeth electric tramways, as manager of their 
electric tramways, now in course of construction. The discussions 
in the Council on the routes for the trams still lead to heated 
arguments, and at the meeting on the 12th inst. strong words were 
used on the question of a slight deviation being propose i on the 
Bootsville route, which was, however, carried, thereby making an 
absolately direct route with a slightly steeper gradient. The con- 
struction work is going abead well, about two thirds of the length 
of track having been laid, except the points and crossings,” which 
чан not yet been delivered; and the pole work is also well in 

nd. 

Johannesburg (Transvaal) —The Tramways Committee of the 
Town Council have jast submitted a supplementary report on the 
subject of the various routes over which it is proposed to ran the 
electric trams, with a detailed list of the etreets in which the track 
construction is to be immediately put in haud. As is usually the 
case, protest meetings are being held res,ecting certain sections, 
particularly those affecting the Vrededorp c is rict, 

Cape Colony.—At a fire inquiry in Eas: London Mr. Alan Gordon, 
manager of the Sun Fire Insurance Co., stated that insurance com- 
panies recognised the davger in electrical installations, but at pre- 
sent there were no regulations throughout South Africa to cope 
with the danger. A movement was on foot among electrical engi- 
neers in Cape Town to get regulations passed, and they were com- 
municating with the insurance companies. 

Oa the recommendation of their Electric Lighting Committee, 
the East London T. C. resolved that persons who have been supplied 
by them with transformers in connection with the supply of electric 
light and po-er to their premises be given notice that from June 
1st, rent will be charged in respect of each transformer at the 
rate of 12s. 6d. per montb. | 

Orange River Colony.— When tbe mail left, Mr. Davis, represent- 
ing Messrs. Davis & Soper, the contractors for the installation of 
the electric light in Kroonstad, was on a visit to the town, and, in 
company with Mr. Mumford, had already inspected the site of the 
power station. Work will be commenced immediately. 


The Third Rail Fatality.— As briefly mentioned in our 
last issue, a fatality occurred on 11th inst. on the portion of the 
North-Eastern Railway, near Jesmond, which has just recently 
been electrified, resulting in the death of a child, aged 34. On 
12th inet. City Coroner Hoyle held an inquest into the affair. 
. From the evidence it appeared that the chiid, while out at play, 
had got on to the line, near West Jesmond, which the father of the 
child eaid had been only partially safeguarded. He saw the child 
after the accident. It раа been injured on the left leg, the flesh 
having been burned to the bone. The thigh was c-mpletely 
charred. The right cheek was einged; there was a smile on the 
boy’s face, and he appeared to have been instantaneously killed. 
There was a public road close to the line, and aleo a bridge, and it 
was protected only by а horizontal railing. Tnere was absolutely 
no protection against the conductor rail.—Toe Coroner said 10 
doubt the child bad been trespassing, but there should be more 
protection than at present, and he should express that opinion to 
the Home Office.—Tne jury found that the child had died from 
the shock and burns- consequent on coming in contact with the 


“live” rail, and expressed the opinion that there should be more 
efficient protection afforded to the public between the roadway and 
the line where the deceased met his death.— Mr. Boothroyd, on 
behalt of the company, expressed their deep regret and sympathy 
with the parents, and said the observations made would be breugbt 
to the notice of the company, and he bad no doubt something 
would be done, which had been done in places regarded as specially 
dangerous. 


Electric Motor Mail Vans in France.—A nomber of 
electric motor vans are about to be put in service by the postal 
authorities in Paria for the rapid conveyance of the mails between 
the post offices and the railway statione. The vans, which are being 
constructed by Messrs. Mildé & Co, are designed to carry a load of 
12 cwt. at a speed of about 12 miles per hour, as compared with the 
8 miles attained by tbe horse-lrawn vehicles. The vans are 
equipped with a battery of 44 Heinz accumulators, one charge of 
ns will enable the vehicles to cover a distance of about 25 

es. 


Claim for Electric Shock.—A youth in the Stepney 
Electricity Works was recently burned by electric shock. Negotia- 
tions have been going on for some time with a view to settling the 
claim which has arisen out of the affair. Owing, however, to diff- 
culties in the office which guaranteed the Council, no compromise 
has been effected, and the father has issued a summons in the White- 
chapel Court claiming £60 damages and coats. 


The Royal College of Science.—The Times says that 
the President of the Board of Education, the Marquis of London- 
derry, K.G., has appointed a Departmental Committee to inquire 
into the present working of the Royal College of Science, including 
the School of Mines; to consider in what manner the staff, together 
with the buildings and appliances now in occupation or in course 
of construction, may be utilised to the fullest extent for the pro- 
motion of higher scientific studies in connection with the work of 
existing or projected institutions for instruction of the same cha- 
racter in the metropolis or elsewhere; and to report on any changes 
which may be desirable in order to carry out such recommendations 
аз they may make. 


Royal Society.—The following were down for yesterday 


afternoon : — 


The Bakerian Lecture, by Prof. E. Rutherford, F.R S., on“ The Succession 
of Changes in Radio-Active Bodies" ; paper by Sir Wiiliam Ramsay, K.C.B., 
F. P. S., on The Spectrum of the Emauation of Radium." 


Electro-Harmonic Society.—The annual general meet- 
ing of this Society is to be held on Wednesday next, May 25th, at 
the Institution of Electrical Engineers, 92, Victoria Street, S. W. 
The report states that, during tbe past season, 103 ncw members 
were elected, 6 members were lost by deatb, 30 resigned, and 
7 were struck off the register. The membership is now 446. 


Junior Institution of Engineers, — On Thursday 
evening, May 12tb, а visit was paid by this Institution to the 
Great Northern, Piccadilly, апа Brompton Railway works, the 
party numbering about 100. They were received, on behalf of the 
engineers, Sir James Szlumper and Mr. W. Szlumper, by Mr A. F. 
Baynham, resident engineer of the South Kensington to Holborn 
section. Mr. Price was also present on behalf of the contractors 
for the worka. ° 


Leicester Power Station Fatality.—The circum- 
stances attending the death of а carpenter named George Mantle, 

ed 49 years, who sustained fatal injuries at the Painter Street 
electric power station on the 11th inst., tbrough being crushed by 
the fall of two of the marble slabs forming the switchboard, were 
investigated by the borough coroner. Mr. G. Sedgwick, the factory 
inspector, was present; and T. Robert Smith, resident electrical 
engineer, watched the proceedings on behalf of the Corporation. 
The deceased was admitted to the infirmary suffering from a com- 
р und fracture of the skull, death being due to shock consequent 
upon the injuries he received. The jury proceeded to the power 
station to inspect the spot where the ‘accident occurred. The 
evidence showed that & fitter named Cramphorn, and labourer 
named Evans, had loosened, or taken out, certain holding bolts on 
the switch panels, this being in excess of their instructions. Two 
panels subsequently fell on to the deceased, crushing his skull. 
The coroner reviewed the evidence at some length, and the jury 
returned a unanimous verdict of accidental death, adding that they 
did not think there was any culpable negligence, but hoped 
Cramphorn and Evans would exercise more care in future. 


Electric Power in Mines,—The Tredegar Collieries 
were visited on Monday by a distinguished party representing the 
German Steel Trust and Westphalian coaltrade for the purpose of 
inspecting the extensive electrical plant at these collieries. The 
South Wales Daily News eays that the party comprised Count Von 
Tiele, Count Victor Eulenberg, Baron Ernsthausen, M. Williger 
Von Bergmeister Engle, of Essen Rubr,the manager of a large 
colliery syndicate iu the Westphalian coalfield. The visitors were 
shown over the surface plant of Pucbin Colliery and the under- 
ground electric haulage. Tne plant at Tytrist C lliery, and the 
surface plant of the McLaren Collieries were inspected. 


The Faraday Society.—An crdinary meeting of the 
Faraday Society was beld on Monday, May 9th, at tne lustitution 
of Electrical Eogineers, Mr. Bertram Blount in the chair. Dr. 
Chirles E. Faweitt read a paper eatitied Studies ia Viscosity,” aud 
Dr. F. M. Porkin read a paper by А. Fontana aad himself ona The 
Blecteclytic Oxidation of Anthracine." 
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Leicester Electric Tramways.—On Wednesday after- 
noon in brilliant weather, the new electric tramway system, of 
which we commence a description in this issue, was inaugurated. 
The honours of the day were performed by the Mayor (Alderman 
Sawday) and the Mayoress. The guests were received at the Town 
Hall, and they subsequently walked in procession to Horsefair 
Street, the Police Band playing See the Conquering Hero 
Comes” as the Mayor led the way. Our dispatch just to hand 
from the seat of ceremony does not say so, but we should imagine that 
the effect of this incident must have been really immense. The 
conquering hero and his host, here boarded 12 cars which took them 
to the power station in Belgrave Road, which had been choicely 
decorated. Councillor Flint, chairman of the Tramways Committee, 
gave some particulars of the undertaking and set the first engine in 
motion. Alderman Smith set the second engine running. The 

party was subsequently driven to the car depót in Abbey Park 
Road, and later tea was served in the Mayor's rooms in 
Street, were some complimentary speeches were delivered. 


Australasian Electrical News.—We mentioned last 
week the visit of а representative of the New Zealand Electric 
Construction Co. of Christchurch to the States respecting the Christ- 
church installation. We gather from the Electrical World issue to 
band this week tbat Mr. Taylor did not take long to make up his 
mind respecting what he wanted. He placed the order for the 
surface condensers and cooling towers for 1,000-xw. plant with the 
Alberger Condenser Co., the boiler contract with Babcock & Wilcox, 
and there are to be two 500-xw. Curtis turbine sets. 

Messrs. Noyes Bros., a well-known Australasian engineering 
firm, and representatives of the Westinghouse interests in the 
above territory, have recently established a branch at 75, Barrack 
Street, Perth, which is in charge of their engineer, Mr. J. M. Jolly. 


Appointments Vacant.—Assistant electrical engineer 
for Maidenhead (£80 to €100) ; electrical engineer for Weymouth 
and Melcombe Corporation (£250); electrical distributing 
assistant for Belfast (£200); chief assistant electrical engineer for 
Wakefleld (£150). 


~ OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELTOTRICAL Revinw posted as to their movements. | 


Central Station Eagineers.— The Malverh U.D.C. 
has appointed Mr. W. J. R. BAKEB, of the Bolton Corporation Gas 
Works, as gas and electrical engineer, at an annual salary of £400, 
with residence. 

The employés of the Brighton Oorporation Electricity Depart- 
ment went for their second annual walking competition to Lewes 
and back last Saturday. Mr. C. C. FowLzB, the assistant manager, 
started the men at 3 o'clock. Every competitor who finished by 
7.15 o’clock received a silver medal, and the first three home 
received silver medals with gold centres. There were also other 
special prises. Forty-two entered for the contest. 

Mr. Warrer MoBLEDGE (28), an electrician, was accidently 
burned’ on the face and arms attending to the switchboard at the 
Birmingham Corporation Supply Station on Tuesday morning. 

Mr. Franors THURSFIBLD, engineer of the Chester Corporation's 
electric lighting department, has presented claims againet the Cor- 
poration for services as consulting engineer. In January it was 
decided to increase Mr. Thursfield's salary to £550 per annum, rising 
by annual increments to £700. At the next meeting, however, the 
Council refused to confirm the increase on the ground that it was 
excessive. The sequel to this was Mr. 'l'hurefleld's resignation. He 
contende, says the Manchester Courier, that the work done was ont- 
side hie duties as electrical engineer of the town, and on this ground 
demands payment. 

Discussion took place in the Falkirk T.C. on Monday in connec- 
tion with & proposal by the Electric Light Committee to increase 
the salary of the resident engineer (Mr. Јони McMirraN) from 
£200 to £230. The increase was opposed by some members on the 
ground that the present time—with high rates and dull trade—was 
very inopportune for raising salaries. 
comparison between Falkirk and Motherwell, and said that in the 
latter place, with three times the amount of current sold in the 
he the salary of the chief engineer (who was also inspector of 

ghting) was only £200.  Bailie Fairlie (convener of Electric 
Lighting Committee) traversed Mr. Neilson's statement, and said 
that the official information the Committee had got from Mother- 
well was to the effect that the chief engineer's salary was £300. 
Mr. Neilson said that since the Committee got that information the 
chief engineer at Motherwell had been appointed to another place, 
one of his assistantes had been promoted, and there was only one 
assistant now instead of two. In the course of the discussion there 
was а consensus of opinion that Mr. McMillan was a thoroughly 
capable and efficient engineer, but it was agreed by a majority of 
8 votes to 5 to delay the matter for a month to allow of а state- 
ment of the financial condition of the electric lighting undertaking 
being procured. 


General.—We regret to record the death of Captain A. 
CHaPMAN, Of the telegraph steamer Viking, which took place at 
Para, on 7th inst., from inflammation of the stomach. Captain 
Chapman's connection with submarine telegraphy was a short one, 


Mr. Neilson instituted a 


— 


but his long ience during a distinguished career in the service 
of Messrs. Houlder Pros. enabled him to quickly master the unusual 
difficulty in maintaining the cables in the River Amazon, and. bis 


wonderful energy and absolute integrity secured for him a record 
which had never before been equalled. The Amason Telegraph Co. 
has lost à much valued servant. 

We are informed that, at their last meeting, the Council of the 
Institution of Electrical Engineers elected Major-General C. E. 
Муиввив (Rot.), R. E., C. B., an honorary member of the Institution. 
The other honorary members are:—Dr. НЕнвү WILDE, F. R. S.; the 
Right Hon. Lord Knzrvis, O. M., G.C.V.O., F. R. S.; Dr. J. Wrrsox 
Swan, F. R. S.; Mr. E. Млвслвт, Membre de Iostitut de France, 
and Prof. Ax rORIO PacrNoTTI, of Pisa. General Webber is one of 
the founders of the Institution of Electrical Engineers, and a past- 
president of that body, which was formed in 1871, and now has 
5,200 members. 

Mr. T. Матнев has changed bis address to Rothsay,” Ajax 
Road, West Hampstead, N.W. 

The death has occurred of Mr. Wu. Henry Rosson, member of 
the firm of Messrs. Maund & Robson, electrical engineers, of Cor- 
poration Street, Southport. He was 41 years of age. 

In his speech at the recent meeting of the Eastern Extension 
Telegraph Co., Sir J. Wolfe Barry referred to the tour being made 
on bebalf of the company by Hon. R. Pees and Mr. F. E. Haese. 
The Australian Mining Record for March 318 just to hand, notifies 
the arrival of these gentlemen in Sydney in the previous week by 
the steamer Victoria from New Zealand. They visited the Cable 
Bay station, near Nelson, and left by the steamer Empire on March 
30th for Japan and the Philippines. Mr. W. WARREN, the Austra- 
lasian manager of the company, journeyed from Melbourne to meet 
the visitors at Sydney. 

The male employés of the National Telephone Co. in the Leeds 
district went for their annual walk from Roundhay Park to Boston 
Spa and back. There were 13 starters. The first arrival home was 
Mr. J. A. DALGLERISH, who covered the distance of 22 miles in 3 hrs. 
45 min. | | | 

Mr. Wu. TarTow, the secretary of. the Dublin local section of the 
Institution of Electrical Eugineers, was last week presented with 
a pair of silver salvers by the members of the eection on the occa- 
sion of his marriage. 

Mr. Hensy Rorrer, of the firm of Messrs. A. Ruffer & Sons, 
bankers, 39, Lombard Street, E.C., has joined the board of directors 
of the South Wales Electrical Power Distribution Co. 


NEW COMPANIES REGISTERED. 


Church Stretton Electric Supply Co., Ltd. (80,857).—This 
company was registered on May 1th, with a capital of £10,000 in £1 shares, to 
adopt an agreement with the Church Stretton Land Co., Ltd., and to carry on 
at Church Stretton, Salop, or elsewhere, the business of suppliers of electric 
light, constructors and fixers of cables, wires, lines, accumulators, lamps and 
works, generators, accumulators, distributors and suppliers of clectricity, con- 
tractors for the lighting of streete, markets, buildings and other public or private 
places, electricians, mechanical engineers, &c. The first subscribere (each with 
one share) аге :—Hon.G. E. Hill-Trevor, 14, Onslow Square, S. W.;: G. Н. Dorrell, 
Castle House, Horsell, Surrey, barrister ; Hon. H. P, Mostyn, 384, Bt. George's 
Road, W. C.; С. Н. Culross, 1, Clement's Inn, W. C., clerk ; H. Light, 126, Cleve 
Road, West Dulwich, B.E. clerk; H. Bourdillon, 15, Tavistock Place, W.C., 
accountant; and W. B. J. Wall, 18, Adam Street, W. C., secretary. No initial 
public issue. “The first directors are the Hon. H. P. Mostyn, G. H. Dorrell, and 
the Hon. G. E. Hill-Trevor; qualification, £50; remuneration, 1 guinea each per 
board meeting attended (2 guineas for the chairman). Registered office, 1%, 
Adam Street, Strand, W. C. 


Oulton Broad Electricity Co., Ltd. (80, 824).— This company 
was registered on April 80th, with & capital of £5,000 in £1 shares, to acquire the 
business of electric líght &nd power suppliers, electric and general engineers, 
boat builders, &с., carried on by Messrs., Barber, Croft & Co., at Oulton Broad, 
Suffolk, to adopt an agreement with B. Barber, J. Croft, Т. Horne, and 
Н. Johnson, and to oarry on the business of an elcctricity company in all its 
branches. The first subscribers are :—H. Johnson, Oulton Broad, Lowestott, 
brick naker, 100 shares; R. В. Stranack, Oulton Broad, engineer, 100 shares; 
T. H. Horne, Oulton Broad, hotel proprietor, 100 shares; B. Barber, Oulton 
Broad, electrical engineer, 100 shares; J. Croft, Oulton Broad, engineer, 100 
shares; E. H. Gostling, Surrey Street, Lowestoft, accountant, 5 shares; and 
B. C. Whittaker, Wherry Hotel, Oulton Broad, clerk, 10 shares. Minimum casb 
subscription, £600. The number of directors is not to be less than tnree nor 
more than five; the first are R. S. Stranack, H. Johnson, and B. Barber; 
qualification, £100; remuneration, 26 each per annum, and 10s. for each 
meeting above 12 attended. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Traction Co., Ltd. (49,855).—A trust deed, 
dated April 21st, 1904, to secure £250,000 second debenture stock (with power 
to issue further stock, ranking part pass up to half the subscribed cap.tal tor 
the time being) has been registered. Property charged: The company's under 
taking and property, present aud future. Trustees: Electrical and General 
Investment Co., Ltd., land 2, Great Winchester Street, E. C. 


Northern Counties Electricity Supply Co., Ltd. (67, 924).— 
Issue, on April 14th, of £10,600 debentures, part of series created February 1sth. 
1904, to secure £100,000. Property charged: The company's undertaking ani 

roperty, present and future, except uncalled or unpaid capital. Molden: 

. E. Hodgkin and J. W. B. Pease, Collingwood Street, Neweastic-on-Tyne. 
and Admiral H. Cleveland, Bolton Crofts, Richmond, Yorks. trus tec. 
Previously issued of same series: £10,000. 


Sunbeam Lamp Co., Ltd., Gateshead (25,498).— Iesue, on 
April 28th, of £200 debentures, part of series created January th, 1509. to 
secure £10,000, charged on the company's undertaking and properti, presets 
and future, except uncalled and unpaid capital. No trustees, Previousiy 
issued of same series: £8,200. 


Electric Light Insurance and Maintenance Co. (1904), Ltd. 
(80,801).—A debenture for £2,000, dated May 4th, 1904, charged on the com- 
ADy's real and porsonal property, present and future, except uncalled capital, | 
Bas been: registered. Holder: E. Hill, 79, Mark Lane, H. C. 


No 
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Electric Wiring and Fittings Co., Ltd. (29,076) This com. 
pany's annual return, made up to January 28th, was filed on April 18th, 1,882 
shares had been taken up out of a nominal capital of £5,000 in £1 shares. £1 
per share has been called up, and 21,375 has been received. $7 remains in 
arrears, Mortgages and charges: Nil. 


Fladbury Electric Light and Power Co., Ltd. (63,942).— 
This company's annual return, made up to December 818, 1903, was filed on 
May 3rd, when 857 shares had been taken u out of & nominal capital of £2, 
in 21 shares. £855 has been received, and £3 remains in arrears. Mortgeges 
and charges: Nil, 


Improved Electric Glow Lamp Co., Ltd. (66,465). —An inden- 
ture dated April 21st, 1904 (supp'emental to trust deed dated July 18th, 1901, 
securing £4,000) charged on the company's undertaking and кее present 
and future, including uncalled eapital, has been registered. Trustees: H. 
Muff, The Red House, Bexley’ Heath ; and F. L. Gardner, Basildon House, 
Moorgate Street, E.C. ” 


Ledbetter & Co., Ltd., electriciave, Leicester (76,188).—A 
debenture oreated 16th, and dated April 18th, 1904, to secure £850, charged on 
the company's property, present and future, including uncalled capital, has 
been registered. older: A. W. Rose, Glebe Road, Nuneaton. 


India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
(1,122 C).—Issue, on May 8rd, of £99,000 44 per cent. second debentures, ph 
of series created April 12th, 1904, to secure 100,000, Property obarged : e 


company's undertaking and property, present and future, including uncalled . 


capital, Subject to £300,000 prior debentures. No trustees. No previous issue 
of same series. 


Hove Electric Lighting Co., Ltd. (36.942).—This com any’s 
annual return was filed on April 12th, when 15,000 shares had been en up 
out of a nominal capital of £100,000 in 20,000 shares of £5 each. 4b per share 
has been called up on 13,000, and £2 per share on 9,000 shares, resulting in the 
receipt of £70,247, including 21,263 paid in advance of calls. £16 remains in 
arrears. Mortgages and charges : £44,600. | 


Electrical Trades Su ply, Ltd. (67.616).—This ccmpany’s 
annual return was filed on April 7th, when 2,507 shares had been taken up out 
of a nominal capital of £5,000 in £1 shares. £2,507 has been received. No 
mortgages or charges. 


Howard Conduit Co., Ltd. (69,170).— This company’s annual 
return was filed on April 14th, when 1,007 ordinary and 1,000 deferred shares 
had been taken up out of & nominal capital of £20,000 in 19,000 ordinary and 
1,000 deferred shares of £1 each. 47 has been paid, and £2,000 is considered as 
paid. No mortgages or charges. 


Beck & Moss, Ltd. (80,298).—This company's annual return 
was filed on April 20th, when the entire capital of £2,500 in £1 shares had been 
taken up. £525 had been paid, and £1,975 was considered as paid. Mortgages 
and charges: 450. 


Ernest Е. Moy, Ltd. (47, 408).— This company's annual return 
was filed on April 20th, when 7,873 ordinary and 1,420 preference shares had 
been taken up out of a nominal capital of 410, Co in 8,500 ото ша and 1,500 
preference shares of £1 each. £9,193 bas been paid, leaving £100 in arrears. 


Mortgages and charges: £1,300. Р 
Metropolitan Electric Supply Co., Ltd. (25.395). — This 


company's annual return was filed on April 2Íst, when 100,000 ordinary and 
75,250 preference shares had been taken up out of & nominal capital of 
£1,500,000 in 100,000 ART shares of £10 each, and 100,000 preference shares 
of £5 each. £10 per share has been called up on 97,968 ordinary and £5 ре 
share оп 75,950 preference shares, resulting in the receipt of £1,855,930. 
о considered as paid on 2,082 ordinary sharer. Mortgages and charges: 
470,000. 


Anglo-American Telegraph Co., Ltd. (2,891 O).— This com- 
pany's annual return was filed on Match 14, when the entire capital of 
47,000, 000, consisting of £718.680 consolidated ordinary stock, £8,140,710 pre- 
ferred ordinary stock and £8,140,710 ordinary stock, had been taken up and 
paid for in full, Mortgages aud charges : Nil. 


W. T. Henley's Telegraph Works, Ltd. (13,795).—This 
company’s annual return was filed on March 81st, when 84,000 ordinary and 
40,000 preference shares had been taken up out of & nominal capital of 
£400,000 in 40,000 ordinary and 40,000 preference shares of £5 each. 26 per 
share has been called up on 29,000 ordinary and 85,000 preference and £8 per 
share on 5,000 ordinary and 5,000 preference shares, resulting in the receipt of 
£363,912 (query including payments in advance of calls), £124 remains in 
arrears, £30,000 is considered as paid on 6,000 ordinary shares. Mortgages 


charges, £45,900. 

Notting Hill Electric Lighting Co., Ltd. (25,921).—T bis 
company’s annual return was filed on May 6th, when 10,862 ordinary, 2,998 
© ordinary preference and 650 founders’ shares had been taken up out ofa 
nominal capital of £200,000 in 16,542 ordinary, 2,998 “ ordinary preference and 
550 founders' shares, all of £10 each. £10 per share has been called up, and 
£144,000 has been received. Mortgages and charges, £55,000. Ditto issued 
jointly by this company and the Kensington and Knightsbridge Electric 
Lighting Co., Ltd., £148,000. . 


ͥà ä ä. 


l ELECTRICITY SUPPLY ACCOUNTS. 


— — 


An analysis of the accounts for the periods ending March, 1903, 


and December, 1902, of the electric supply undertakings, established 
in the County of London under the provisions of the Electric 
Lighting Acts, 1882, has been issued by the L. O. O. in pamphlet form. 

Although somewhat out of date, the information it contains forms 
an interesting record. The authorities supplying at that date com- 
prised 15 municipalities and 14 companies (also the L.C.C. for public 
lighting only), and these possessed statatory powers—there was also 
the N.W. London Blectric Supply Co. operating in Hampstead with 


an overhead distribution network, and thus avoiding the necessity - 


of possessing statutory powers. 


The only parts of the county for which no statutory powers were 


possessed, were small portions of Westminster, Chelsea, Lincoln’s 


and Staple Inns, and a small portion of Woolwich. Six local 


authorities operated dust destructors in connection with their elec- 
trical undertakings. 

Daring the periods mentioned, the local authorities had 27,644 
xw. of plant in operation, generated 21,814,806 units, and 
supplied 939,293 equivalent 8-0. . lamps, includiog 2,939 public arc 
and 1,198 incandescent lamps. The corresponding figures for the 


companies were: 94,045 xw. plant, 74,554,168 unite, 9,979,142 


^ 


rateable value £250,323. 


REVIEW. | | 8.81 


equivalent 8-0.р. lamps, 1,776 public arc and 51 public incandescent 
lam "M 

On the average, the local authorities worked with & better load 
factor (16:05) than the companies (13°62). They also produced and 
sold energy at a cheaper rate. | { 

The respective percentages of gross profits to net capital expendi- ' 
tures of the municipal authorities and companies were 5:59 and 
731; out of these surpluses the former paid interest equivalent to 
3°28 per cent., and sinking fund equivalent to 1°47 per cent. of the 
capital expenditure. Depreciation was also recognised to the 
extent of 1 per cent. on capital expenditure, £15,390 was 
carried to reserve, and £4,544 written off other iteme. 

The companies paid out in interest and dividends the equivalent 
of 5°99 per cent. of their net. capital expenditure. Ont of the 
surplus then remaining, depreciation benefited to the extent of 
1:44 per cent., £11,350 was carried to reserve, and £16,412 written 
off other items. The total capital expenditure of all the under- 
takings amonnted to £14,159,704 ; and for the purpose of assess- 
ments the gross value of all the undertakings was £379,205, and the 


Tun most interesting feature in the Charing 

The Charing Cross Co.’s 1903 returns appears to be the 
Cross and Strand phenomenal growth of the City undertaking, 
Electrical Supply which has obtained an output exceeding that 
Corporation, Ltd. of the West-end undertaking, after a brief 

three years’ existence. The City undertaking - 
has added some 90,000 lamps, and earned a revenue over 100 per cent. 
in excess of last year’s amount. 

The West-end undertaking shows a diminished outpat and 
revenue; nearly £8,000 worth of energy was purchased from the 
City concern, as against over £8,000 worth supplied to the latter 
last year. The working expenses are, in the case of the West-end, 
slightly higher, and the City, under the improved conditions, 
greatly reduced, in comparison with last year. 

The prices charged are: —5d. to 2d. per unit, private lighting, and 
344. to 1d. per unit for power purposes. Mr. W- H. Patchell is the 
chief engineer. 

GENERAL BTATEMENT. 


— —À — a € —— ͤ᷑—U—ä—äͤ 9M — — — 


For year ending Dec. Slat. 1903. 1902. 


W. End. City. W. End. City. 
Total capital expended |£923,814 |£960,800 £767,562 |£591,101 
Number of units sold — 
Private supply ^. 17,099,687 5,033,880 7,967,819 |1,987,640 
Publio lighting .. | 293,104 — 282,101 = 
7,392,791 |5,033,880 18,249,950 1,987,640 


Total unite sold ... 
Equivalent number of 8- 

СР. lamps connected 935,031 | 212,113 | 280,606 | 150,729 
No. of public lamps  ... 113 == 118 — 
Maximum load iu Kw. 4,981 5,713 3.941 3,335 
Revenue acoount— 

Gross revenue ves |£113,294 | £57,719 (£119,019 | £28,537 

» expenditure ... | £64,182 £36,018 | £67,884 | £23,863 ` 
„ profit ... .. | £49,112 | £21,701 | £51,135 | | £4,674 
Average inclusive pri 
Private light а 
rivate ting 2754. 3'45d. 
Public lighting } 3684. { = j 3490; { = 
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REVENUE Account FOR ҮЕАВ ENDING Dec. 3187, 1903. 


— "West-end. | City. 
СЗО | Gross. per unit. Gross. Per unit. 
Gross revenue ... (£118,298 368d. £57,719 275d. 
Works and distribution "a 

costs (inc. pub. 1tg.)... | £49,679 l'61d. | £24,404 1:164. 
Total working costs £64,182 2:08d. | £36,018 1:744. 
E | 

Paorit ВТАТЕМЕНТ (West END UNDERTAKING). 
Interest on loans and debentures. ... . .. ... £19,333 
Dividends, &c... i те 5 i» ... 43,750 
To depreciation ofi гав a see .. 10,000 


Balance carried forward — ... vis T . . 10,140 
Interest on City investments brought forward — 14,250 
Last year's balance brought forward vs ... — 19,861 


Gross profit cas oe ve £49,112 


As а result of the year's work the West-end undertaking earned 
a surplus of £49,112, which, with interest on investments and 
amounts brought forward, was distributed as shown, the deprecia- 
tion fund benefiting by £10,000, bringing it up to а total of 
£65,000, and а balance of £10,000 being carried forward to the next 
account, 

The City concern earned a gross profit of £21,701, which, with 
interest, &c., amounts to £29,000, and was allocated as shown over- 
leaf. The balance of £11,499, supplemented by £6,000 guaranteed 
by the West-end undertaking, was utilised for financial charges, 
leaving a deficit of 4780 to be carried forward, | 
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Prorit StATEMENT (CITY UNDERTAKING). 


Debit ba'ance last account ... "T és vs £271 
Interest on debentures, &c. sa 8 17.270 
Balance carried down id sine 11.499 
Interest accamulated T вее — 7,389 


Gross profit ae .. £21,701 


— 


Wu give herewith the returns of the Canter- 


Canterbury bury Electricity Department for the year ending 
‘Corporation March 31st last, the filth year of working. The 
Electricity output and revenue show a very satisfactory 
Supply. increase over last year's flgures, and as this has 


been achieved with but an insignificant increase 
in the working expenditure, the gross profit has benefited corre- 
spondingly, and a substantial balance is carried forward. 

The prices charged are: — Private lighting, flat rate 5d, or 
maximum demand 7d. and 2d. per unit; power, 3d., with discounts 
up to 50 per cent.; public arcs, £25 per annum; incandescenta, 
£3 10a. per annum. The chief engineer is Mr. C. A. Blascheck. 


GENERAL STATEMENT. 


For year ending March Slst— 1904. 1903. 
Total capital expended — ... iss .. £54,028 £52,248 
Number of units sold— 
Private supply jus $e * 238,445 200,347 
Public lighting .. 982 163,133 114,939 
Total number of units sold ius 401,578 345,286 
Equivalent No. of 8-c.P. lamps connected 21,995 19,198 
Number and н.р. of motors connected ... 31 = 28 = 
66 B.H P 41 H.P 
Number of publio lamp Gi is 12 arcs, 12 arcs, 
440 incan. 410 incan. 
i 19 Nernst — 
Maximum load in kw. “© s тө» 339 298 
Revenue account— А 
Gross revenue ... ара "T 888 £7,016 £6,089 
» expenditure ec е - £3 086 £3,143 
profit sas - £3,930 £2,946 
Average inclusive price obtained per unit — 
Private lighting ec ics .. 496d. 5:00d. 
Public lighting ees оха T 274d. 2'80d. 


REVENUE ACCOUNT FOB Yran KNDING Marcu 81вт, 1904. 


Gross revenue £7,016 = 4'19d. per unit. 
Works and distribution costa  (inclading 


public liahting ) s 42.143 = 1:284. „ 
Total working costs . iss sas £3,086 = 154d.  ,, 
. Prorit STATEMENT. 
Interest on loans, &c. г -— өз * £1,484 
Binking fund . .. 1,753 
Interest on stock and balance brought forward ...  —126 
Balance on year's working ... ese T aes 819 
Gross profit 43.930 


CITY NOTES. 


Edison and Swan United Electric Light Co. 


Mn. Н. WOLlFENDEN presided at Winchester House, Old Broad 
Street, E. C, on May 12t(b, over an extraordinary general meeting of 
this company. He proposed: 

That the capital of the company be reduced from 41, O00, OO divided into 
1£0, 040 * A," and 50,000 " D" shares of £5 each, to £011 ‚90 divided into 150,600 
"A" shares of £b« ach, 16,456 B' shares of £5 each, and 23,561 ** B " shares 
of £2 10s. each, and that such reduction be effected hy cancelling paid-up 
capital which nas been lost, or is unrepresented by available assets to the 
extent of £2 108. per share on each of tbe 23,€64 “B” shares which have 
becn issued, and sre now outstanding, and by reducing the nominal amount 
of each of such 23.504 “ B” shares to £2 108. 

He assumed all the shareholders were perfectly familiar with the 
objects of the meeting. The balance-sheet to June 30th, 1903, 
showed on the asset side of the balance-shect, '' Balances of special 
charger, £58.472 16s. 11d." and“ Balance of net revenue for 1901 
and 1902, £4 026 178. 2d."— a total of £62,499 14s. 7d. This sum 
was capital which bad been lost in tbe past, aud was not represented 
by available assets, and, that being the case, it must 5e provided for 
by writing down the capital or out of profits. They gathered (аб 
it was the wish of the sbareholders generally to ceal with it by 
writ:pg down, and they were advised that, by the agreement in 
Clauses 3 aud 5 of the ar'icles of association, any reduction 
fell first on the “B” shares, which were deferred both 
as to dividend and capital. About £9,000 was the balance 
of loses incurred by closing the factories and depÓ:s, and 
444.000 was the 1‹ ва revealed by the re-valuation of stocks 
which exi-ted in 1901, and which re-valuation bad since been 
proved not to have been too low. 44,000 represented debts owing 
by the company, and not brought into account, and bad and doubtful 
debts owi: g tothe company, for which no pre vision was made in the 
balance-s' eet of 1901. To sum up, 458,472 168. 1d. was lost prior 
to the present board being formed in 1901, while £4,000 odd was 
due to losses since. They proposed to reduce the "DB" shares 


capital by £2 10s. per share, making £58,910, leaving £3,589 143. 7d. 
to be provided out of current earnings. He took it that exception 
would be taken to the scheme on account of ite being exceasive. 
The cost of establishing the business and goodwiil stood 
in the balance-sheet at £443,451, but it did not seem to 
the directors that this required dealing with at tbe present 
moment. Its presence in the balance-sheet did not affect 
the earnings of the business. If they dealt with it by а reduction 
of capital it would mean the total extinction of the В” shares. 
They therefore thought it better to leave this for future considera- 
tion, when it could be dealt with either by again reducing the 
share capital or by creating a reserve fund. The business gene- 
rally wae progressing satisfactortly, and they hoped to show a 
marked improvement in the results during the current financial 
year ending June 30th next. 

Mr. Етллсе-Сглвк seconded, and after somé complimentary 
remarks from Mr. Lea Sura, the resolution was carried. 


Castner-Kellner Alkali Co. 


B Wu. MATHER presided on Monday at the annual meeting, beld 
at Cannon Street Hotel. The year had not shown any marked 
features, owing to the condition of the alkali trade, the price for 
the products having remained abnormally low, and their chief 
product bad suffered very much in consequence, affecting generally 
the results of their business. Negotiations had been carried on over 
a Jong period by the chief alkali manufacturers of Great Britain and 
America to revive the agreement which elapsed some two years 
ago, affecting the price of their alkali products. About the mid ile 
of last year arrangemente were come to among the chief competing 
houses, and consequently a elight improvement would be felt this 
year, though the parties to the arrangement had been compelled 
to make tbeir contracts with their consumers for a year ahead, more 
cr less, just previous to the time when the agreement was entered 
into, at the low prices prevailing. It was hoped that the arrange- 
ment would continue, as it was to the interests of al] parties in tte 
alkali trade to maintain the agreement for the improved prices, 
as consumers would be in no wise injariously affected, because, 
even when the improvement took place, the price ‘of alkali 
products would be even then at a less cost to the consumer than they 
had been for many years previously. He mentioned last year that 
they had undertaken a scheme for converting their coal fuel into 
power-gas, from which they expected to derive great economy in 
power. The development and perfecting of the scheme had 
оза very much longer tban they could reasonably anticipate 

a year ago. The contractors had only recently delivered tbe 
plant. Tbe directors were, bowever, sati-fied that tbe under- 
taking would repay the cost, judging by their recent experience. 
They had appl'ed the power-gas to firing their boilers instead of 
coal; they had aleo spplied portion of the gas to a large gas engine 
of 800 H. p., and they were in a position to tay that the change from 
the steam engine to the gas engine would show very considerable 
economy in cost. The second engine of the same size was now 
being erected. The outlay for this large expenditure had been 
obtained by using the depreciation reserve fand. Last year he said 
that he was sanguine about the further development of schemes 
for enabling the company to use its alkali products to greater 
advantage than was at present possible. He was glad to say that 
they bad completed arrangemente which would soon enable them 
to prove the value of the development. Being new, they had to 
be proved, but he had given a great deal of personal attention to 
the matter, and he was sanguine of the results, Under the 
circumstances, considering the unexpected and long-continued 
ordeal through which they had passed, their dividend of 4 per cent. 
for tbe year was saticfactory. 

Sir Henny Roscom seconded the adoption of the report, and it 
was carried unanimously. 


The Great Northern Telegraph Co. (of Copenhagen). 


THE general meeting of this company was held at Copenhagen on 
April 30th, Commodore E. Suenson, D.R.N., presiding. 

In the course of his speech the ОнАТВМАН said that as to the 
interruptions of cables during 1903, there were 10 of them in 
Europe interrupted 15 times, and six in the Far East 11 times. In 
Europe the cable steamer 77. C. Orsted (replaced in December by the 
Pacific) was on active service for 80 days, and the cable steamer in 
the Far East, the Store Nordiske, for 208 days, of which 74 were fos 
the account of other administrations, The company's second cable 
steamer for service in the Far Eau, the Pacific, was completed in 
the month of November, and made her trial trip completely eatis- 
factorily. Sbe has twin screws and powerful engines, a speed of 
more than 12 knota, and is able to effect cable repairs in d+ pths up 
to З to 4.000 fathomer, As tbe Eastern Extension Telegraph Co. also 
employ this company’s steamers, for the maintenance of their cables 
in China, the directors have agreed with tuat company to keep the 
Store Nordiske and the Pacific for j int account, which, of course, will 
reduce this company's expenses in connection with the ships, The 
Pacific was retained in Europe during tbe first months of the present 
усаг, in order to replace the H. С Orsted whilst the latter was 
uncergoing а complete overhauling. The Pacific, therefore, left 
Copenbagen on April 9th for London, where she will fill up ber 
tanks with spare cable for tbis company's depót at Woveung. 
After referring to the question of tariff reductions consequent upon 
the International Tele graph Conference, and the lay i: g cf the new 
American cable between San Francisco and the Philippine Ialands, 
thereby establishing a competing route, the chairman turned to the 
position in the Far East. Toward the end of the year there was an 
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increase of traffic, both Government and Press, consequent upon the 
complications, but, he continued :— 

“ Мож that war between Russia and Japan has broken out, it 
would, however, be a mistake to rely too much upon a continuance 
of this increase of the traffic, whilst, on the other hand, the danger 
to which our cables and telegraph lines are exposed is only too 
evident. Our two cables between Wladiwostock and Nagasaki, 
which form a direct connection between the territories of the two 
belligerenta, were closed already on February 9th, and, although we 
have been able from February 23rd to substitute the route vid 
Peking-Kiachta-Irku'sk for the one vid Wladiwostock, the security 
of the new route will depend upon the chances of war. Passing 
through Mongolia, it is, fortunately, as yet very far from the 
theatre of war, but may be exposed to other dangers. Three of our 
cables in the Far East connect Japan with China and Korea; one 
of them (between Tsushima and Fusan) has always been worked by 
the Japanese Administration, whilst the other two (between 
Nagasaki and Shanghai) are in our hands and are still intact. АП 
these cables are unfortunately exposed to the risks of war." 

Some remarks respecting renewals of concessions, and the general 
financial result of the year with an increase of the dividend from 
125 per cent. to 15 per cent. were followed by the adoption of the 
report by the meeting. | 


Western Telegraph Co. 


Вів J. Wotre Bannv presided on Tuesday at the half-yearly 
meeting, held at River Plate House, and in moving the sdoption of 
the report, he said that the message receipts were £202,062, against 
£212,682—2 decrease of £10,621 as compared with the correspond- 
ing period of 1902. А large part of the decrease was due to the 
fact that, in the 1902 period, they carried the whole of the traffic 
with Brasil and an increased portion of traffic with West Africa, in 
consequence of the interruption of the competitive route. The 
traffic with the River Plate and West Coast of South America 
showed a substantial increase. The interest on investments 
on account of reserve was now carried to revenue account, 
instead of, as heretofore, to the general reserve fund, thus 
following the example of the Eastern and Eastern Extension Cos. 
In regard to the current half-year, though the March quarter 
showed a decrease of traffic compared with last year, that decrease 
was now being reduced by the improved returns of the last six 
weeks, and he hoped that they would possibly disappear altogether 
before June 30th. There was a small decrease in the general 
expenses in London, but an increase of nearly £6,400 in the expendi- 
ture abroad, distributed over 11 items. This extra expenditure was 
largely due to fever epidemics which had occurred at some of the 
stations, and which made themselves felt in the items of salaries, 
travelling expenses. medical expenses, &c. ; the increased expenditure 
was also due to new furniture necessitated for tne large quarter at Rio, 
and to maintenance of land lines, electrical instruments, &c, The 
bulk of these items were of a more or less non-recurrent nature. 
Six items in the accounts showed decreases. Repairs to cables and 
ships cost 29,531 more than last year. The Norseman cost more in 
coal, stores, and repairs, as she had to be at sea for a considerably 
longer period. The new ship, the Cormorant, had cost £2,000, and 
this ship had fully justified her acquisition. There was а saving of 
£1,200 through not having to charter any steamers this half year. 
The net increase in expenses not coming under abstracts A and B, 
was £7,944. The net result was a decrease in revenue, excluding 
interest on reserve investments cf £10,600, and an increase of close 
upon £14,300 in expenses. After providing for £13,578 for deben- 
ture interest and sinking fund, and £2,622 for income-tax, there was, 
including the balance £2,639, £115,318 available. The first and 
second interim dividends, amounting to £62,000, had been paid, 
£30,000 was transferred to general reserve fand, and £18,000 to 
maintenance of ships’ reserve fund, leaving £4,939 to carry forward. 
The large sum of £18,020 was to be carried to the ships’ reserve fund, 
because the Norseman had proved herself incapable of repairing a 
fault which had occarred at 1,600 fathoms depths on the Para-Per- 
nambuco cable, which was interrupted through a seismic disturbance. 
The board had decided to replace the Norseman by a larger and 
more powerful steamer, and as time was of importance, they had 
agreed to purchase the Eastern Co.’s Mirror, which had proved her- 
self capable of repairing cable at any depths. There would, of 
course, be a loss owing to the disposal of the Norseman, and that was 
why they had placed this large sum to the ships’ depreciation account. 
Sir J. D. РЕнрЕВ seconded the motion, and it was adopted. 


Globe Telegraph and Trust Co. 


Тнк Marquess or TwEEDDALRE presided at the meeting held at 
River Plate House, E.C., on Tuesday. He said that the report 
dealt with the first complete year since the change was made in the 
time of holding the annual meeting, and as the period which ended 
April 30th was a broken one, covering about nine months, they 
could not compare figures for this year and last, but the company 
was never in a better position than now, the dividend on the 
ordinary shares (54 per cent.) being the largest paid since the com- 
mencement of the company. During the year they had continued 
to watch closely the various companies in which they held invest- 
ments, and had made changes contributing to the prosperous 
condition of the company. The chairman then referred seriatim to 
the various sales and parchases of securities which had been effected 
during the year in Commercial Cable Co., the West African, the 


Great Northern Co., the Western Telegraph, and the American Tele-. 


graph Cable Co., and the improved rates of interest earned thereon 
as a result of the changes. The capital of the Trust Co. was well 


invested, and the companies in which they bad the largest interest 
were paying good dividends. Last year the depreciation of their 
securities was £273,381; but this year the appreciation had been 
£43,259, so that there had been ап increase of £316 640 iu their 
value. From that fact it might be fairly inferred that the public 
confidence in submarine cable securities, which was somewhat 
shaken by the prospect of serious competition from wireless 
telegraphy, was now returning. | 

Sir J. D. Рюмокв seconded the motion, which, after some dis- 
cussion, was carried. | 

The retiring director and auditors having been re-elected, the 
meeting came to а close with the customary vote of thanks. 


— SE Ы 
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Rand Central Electric Works. 


Tux report for 1903, to be presented at the meeting on the 31е 
inst, states that the revenue derived from the supply of power 
during the year under review has been augmented by £18,043, and 
the result of the year's operation shows & working profit of £28,500 
before deduction of the sum set aside for depreciation. During the 
first four monthe of this year there has been an increase of revenue 
of about £8,200, as bompared with tne same period of last year. 
Receipts derived from the supply of power and rent of plant during 
1903 totalled £70,513, as compared with £52,469 19s. 7d. during 
1902. The accounts show a gross profit of £28,547, and, after 
deducting £17,962 set aside for depreciation, there remains а nef 
proüt of £10,584, which, with the balance of reserve account now 
transferred, reduces the deficit brought forward from last year to 
£11,948. The general manager's report shows that the total power 
generated during the year was 8,192680 xw.-hours, while the, 
demand was ef а more uniform character. The directors have been 
unsuccessful in their efforts to obtain from the Imperial Govern- 
ment а refund of the amount of £2,730 appearing in last year's 
balance-sheet as a claim against them. This sum has, therefore, 
been written off against reserve account,“ the balance of which, 
as previously mentioned, has been appropriated towards the 
reduction of the debit balance. The question of the extension of 
the works has engaged the attention of the directors, and it has been 
decided to increase the capacity of the plant by.1,000 xw. As a 
first instalment, an order has been placed for a steam turbine of 
400 xw., and if this type of machinery proves successful, the full 
extension will be proceeded with on similar lines. Mr. A. Brakhan, 
wbo resigned his position as chairman of the local board on account 
of his prolonged absence from South Africa, has returned to Johan- 
nesburg, and, at the request of the directors, has resumed his seat 
on the local board. Mr. M. Fraucke, who was appointed to succeed 
Mr. Brakhan, has retired. 


. „ „ 


1 J 


West India and Panama Telegraph Co. 


Тнв fifty-fourth ordinary general meeting of this company was 
held on Wednesday at Winchester House, E.C., Mr. W. B. Kinge- 
ford being in the chair. | 
In moving tae adoption of the report and accounts, the CHAIBMAN 
said that the amount to credit of revenue was £32,399, against 
£31,062 in the corresponding half-year of 1902. They would ste 
from the report that the revenue account had been credited with 
the sum of £1,485, which was a small surplus after adjusting the 
Grappler accounta consequent on ite loss. There was another item 
of £1,500, which had accumulated for a number of years in respect 
of the adjustment of income-tax; as it was no longer required it 
was considered that the time had arrived for its transference to 
revenue. Without making those transfers, the dividend of 6s. 
could not have been paid. It was the directors' desire to prevent 
arrears increasiog. There had been an increase in the expenses of 
repairing cables during the half-year, which was partly due to 
repairs to land cables in Jamaica, which were destroyed by the 
hurricane of last August No less than 44 knot: of cable had been 
used in ordinary repairs, against 19 knots used during the corre- 
sponding period of last year. A sum of £934 had been charged to 
reserve in respect of 11 knots of cable expended in the 
partial renewal of the service between St. Lucia and- 8t. Vincent, 
which was interrupted by the volcanic eruptions at St. Vincent. 
The expenses of the es. Henry Holmes compared favourably with 
those of the Grappler, although no doubt some of the expenses con- 
nected with that vessel would be somewhat heayier, as there were 
structural and mechanical differences between the two vessels. It 
was the policy of the captain, however, to keep down expenses so 
far as was consistent with efficiency. After much difficulty the 
repair of the St. Lucia—8t. Vincent cable had been completed after. 
having been twice interrupted, and after that work the Henry Holmes 
spent some werks оп tbe Domioica— Martinique and the Martinique 
—St. Lucia cable. It was while engaged on tbe first-named on 
May 3rd, 1902, near St. Pierre, tbat the вв. Grappler was destroyed . 
by the eruption. With the loss of one ship. it was considered that 
it would bea riskv thing to continue under such dangerous con- 
ditions, ав Mount Pelée was then still smoking, во operations were 
suspended until a safer and more peaceful time. When they took 
the workin hand, it would mean a deviation of route. In conclusion, 
he said that it could not be considered satisfactory that the dividend 
of 6s. should be derived from previous a:cumulations, but still һе 
hoped that some day the valuable service which the company had 
rendered to tne Imperial Government, and to the Governments and 
commercial interests of the West Indies, would be rewarded by 
better traffic and substantial assistance from the Governments 
of the Colonies. Their difficulties, as they knew, were owing 
to the poorness of traffic and the volcanic nature of the sea- 
bed upon which their cables bad to be laid, which led 
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to great expense for their maintenance and renewal For 
some years past their 
competion on three parts of their system, and now they were 
threatened with a future competition by a cable into the very 
heart of their system. He doubted, however, whether any com- 
pany would be willing or able to keep up such a system as theirs, 
with ite 4,000 miles of cable and its 21 stations, several of them 
quite unremunerative. As it was, one company found it barely 
possible to live. The capital of their company was £1,275,000, 
and it was beld by over 1,800 shareholders, and he was strongly of 
opinion that, to say nothing of the question of fairness and common 
justice to themselves, it would be contrary to public policy that the 
Imperial public should do anything, either directly or indirectly, 
which would seriously endanger their important undertaking. He 
was happy to say that, in that opinion, he was supported by no less 
weighty an authority than the Inter-Departmental Committee on 
the Cable Communication of the Empire, of which Lord Balfour of 
Burleigh was the chairman. In the blue book which contained 
their report, occurred the following passage, which he would read 
to the meeting: It is of paramount importance to the country so 
to direct its telegraph policy that the network of British-owned 
cables shall continue to be remunerative to those whose enterprise 
has created it.” That was the express and deliberate opinion of the 
Committee. Their system in itself formed a-great network of 
British-owned submarine cables, Lut, unfortunately, 16 had never 
been really remunerative. In any case, be hoped that the Govern- 
ment might remember what the Committee had stated as their 
empbatic opinion. 

The motion was ceconded by Mr. Henry Ногмев, and carried. 

Mr. Henry Holmes having being re-elected а director on the 
motion of the CHAIRMAN, seconded by Mr. Dax Le RovuGeret, 
fhe auditors were re-elected, and the proceedings terminated. 


Prospectus.— The list closed on Wednesday in an offer 
of 120,000 ordinary shares of £5 each of the Anglo-Argentine Tram- 
ways Со. at £5 10e. each. The shares are offered by the River 
Plate Truet, Loan, and Agency Co. on behalf of the syndicate to 
whom they were issued with other shares as payment for the con- 
version of the company's system in Buenos Ayres from horse to 
electric traction. The remarkable results which have followed the 
electrification of the system, together with the arrangements which 
were made with the company who undertook the conversion have 
already been stated in our columns ca “City Notes," April lst 
and 15th). ‚ 


- 


Neweastle-upoh-Tyne Electric Supply Co.—This 
company recently offered for subscription an issue of 17,991 pre- 
ference shares of £5each at a premium of 10s. per share, and 17,991 
ordinary shares of £5 each at a premium of £1 per share, to share- 
holders or their nominees. We understand that the ordinary shares 
were over-applied for to the extent of 65 per cent. 


Stock Exchange Notiees—The Committee has been 
asked to appoint a special settling day in and to grant a quotation 
to:—British Electric Traction Co., Ltd.—£250,000 44 per cent. 
second debenture stock; and to allow the following tecurities to be 
quoted in the Official List— Potteries Electric Traction Co., Ltd.— 
further issue of 2,560 5 per cent. cumulative preference shares of 
£10 each, fully p 
of £10 each, fully paid, Nos. 52 ‚601 to 54,500. 


Western Telegraph Co.— The directors have declared 
ап interim dividend of 3s. per sbare (at the rate of 6 per cent. 
annum), free of income-tax, for the quarter ended March 31st, 
1904. 


Loch Leven Water and Electric Power Co.—A 
meeting of this company was held at Edinburgh on 16th inst., Mr. 
Jobn D. Bonner presiding. The meeting approved of the draft 
provisional orders for which application was made to the Secretary 
for Scotland last month—the one to confer further powers on the 
company, and to extend the time for tbe purchase of lands, and for 
the completion of part of the authorised works of the company, the 
other to extend the time limited by the '' Loch Leven Water-Power 
Act, 1901," for the construction of the waterworks electrical 
generating stations, and other works. 


Indo-European Telegraph Co.—At an extraordinary 
meeting held on Monday, a resolution was passed effecting certain 
alterations in the articles enabling the allocation of шопеув for the 
establishment of а pension fund. 


STOCKS AND SHARES. 


Wednesday Evening. 
INVESTORS continue to monopolise the greater part of Stock Exchange 
attention, and again it has to be recorded that speculation plays 
second fiddle to business of more solid desoription. Plenty of money, 
and rumours of a further fall in the Bank Rate are factors distinctly 
favourable to rising prices. This week the Electricity Supply market 
bas commenced to attract more consideration than it has done fot 


difficulties bad been increased by 


obtainable. 


aid, Nos. 42,001 to 44,500 and 2,500 ordinary shares 


some months past. Dealers engaged here are much more active, 
and the market all round is pretty strong, the rise being general, 
although with no outstanding feature of sensation. Telegraph stocks 
still continue in the ascendant, while Miscellaneous descriptions are 
a trifle neglected. © 

County of London Ordinary, and Metropolitan Ordinary are both 
10s. better, at 8 and 20 respectively. The rise in the former is due 
to the good return for the past quarter, the figures showing an 
improvement of nearly £6,000 as compared with the corresponding 
period in 1908. We gave the details last week. Metropolitan 
Preference are } up at bj, and the Maryiebone Council's Bill has 
passed its first stage. South Londons have recovered the 5s. they 
dropped recently, and а rise of а like fraction has made City 
Ordinary 11 middle, the improvement being 10s. in а fortnight. 
Edmundson's Preference are firmer at 53, an advance of 3. but 
the Urbans shares show no change, and the company's new Deben- 
ture stock is quoted at 1 discount to par. Another jump of 3 points 
has left Blackheath and Greenwich Debenture at 121}, the rise in 
the stock, due to the conversion scheme we mentioned a fortnight 
back, having been remarkably rapid, and there ів still practically 
none to be obtained. The shares do not move, but, perhaps their 
turn may be near at hand. 

Several interesting new issues have lately appeared, and others © 
are about to appeal to the public very shortly. We have this week 
seen draft prospectuses of the British Columbia Telephone Co. and 
of the Sunderland District Electric Tramways Co., but in neither 
case were the full particulars settled, although, of course, they may 
be by this time. The British Columbia Telephone Oc. will offer 
Debentures, and the Sunderland District issue may poesibly take 
the shape of shares and Debenture stock as well Underwriting is 
being done in both instances. The new Anglo-Argentine Tramways 
Ordinary sbares look а sound investment, and аз the company is 
excellently managed, it will probably maintain its reputation for 
steady progress. The Preference have hardened to 53, and the fresh 
capital will, of course, make their position all the more secure. At 
54 the yield on these shares is 42 per cent, and considering the 
character of the security, this is a good return, auguring 
a possible rise. in the price. City of Buenos Ayres 
Tramway shares keep at 91, and the 6 per cent. Deben- 
ture stock is 1323. London United Preference are dullish at 
11}; shares changed hands at 11} the other day. This is no doubt 
because the company is offering 25,000 more Preference sbares to 
its shareholders at 10 guineas per share. British Electric Tractions 
sbares have not moved, but the Debenture atock is a point firmer at 
1171. 

In the telegraph- market, Indo-European shares are £2 better 
upon a very slender demand in a limited market, and Eastern Tele- 
graph Ordinary is 2 pointe up at 1294. , Both reflect the increasing 
demand fór good investments from which & good rate of interest is 
Eastern Extensions at 12 are nominally 4 easier, but 
the dividend of ба. 6d. is deducted, во that on balance there is 
really a little rise, notwithstanding the somewhat chastened speech 
of Sir J. Wolfe Barry at the company's meeting a fortnight ago, 
West India and Panama Preferences have each added 2, partly on 
the idéa that the settlement of Panama under United States 
suzerainty will probably stimulate business in all directions 
Anglo-American Telegraph stocks are merely quiescent, the 
Yankee market having fallen upon the quietest times known 
for several years past; Cuba Telegraphs are both c dividend, and 
may receive attention now that the island is doing much better in 
the way of trade, and that a Government loan is on the point of 
emission. 

Globe Telegraph Ordinary fail to recover their drop to 92, bet 
the Preference have gone ahead to 134. Telegraph Constructions, 
too, are а E better at 363. Of the National Telephone stocks, the 
Deferred has lost ground at $83, while the 4 per cent. Debenture at 
104 is hetter, and the new stock has been done at 54 pm., although 
it has slipped back to 54 pm. At 105 the Preferred is a point to 
the good. 

Of the Electrical Railway stccke, Central London Ordinary is 
down 1 per cent. to 93, the cause of the decline being mainly con- 
nected with fears of District competition when the latter line is 
electrified. Districts are now 41, and Metropolitan 963. the 
dramatic rise of the previous week bringing in a few seller. 
Great Northern and City Preferred A shares at 53, and Great 
Northern, Piccadilly and Brompton Ordinary at 94, exhibit no 
alteration. East Londons are 5, and Mersey Consolidated 73. 

One or two of the Industrial shares bave varied slightly, British 
Westinghouse Preference moving down to 32, and Electric Con- 
structions to 23. On the other hand, British Aluminium Preference 
are 4 up at 5, and the “А ” Preference are 8j. Brush Preference 
recovered their deducted dividend of abont half-a-crown, and some 
speculative buying of Edison & Swan on the reduction of the com: 
pany’s capital bas raised the price of the shares to 6s. per share. 
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| TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Business done 
or | Dividends for the last Closing Closing woek ended 
C years, May lich. Marie, | Ma vin 
1901, | 1902. | 1908. Highest| Lowest 
67,100 | African Direct Tel 4% Dee. 100 e. T 98 —103 99 —108 К . 
95,000 | Amason Telegraph Oo, e Nos. 1 to 95,000 (6. ae - ww] „10 " e 5 $— $)— 8 is ss 
119,700: ро. do. 596 Devs., Nos. 1 to 1,250 Red, .. T ..| 100 ee oe 7 — oe 2 oe 
188,840 Anglo-American Telegraph ee ee ee ee ee ee 0 Stock 01s. 60/6 618. 49 zm 62 49 — 52 50 ее 
8,105,680 | Do. do. до, 69% Pre. [ook | 6% | 6 6 95 94 — " 94 — 96 7 944 
8,106,680 | Do. do. do, Deferred оо оо но 5 о. | Block | в, 1/- 2s. 7 d- H 1 ve 
44,000 Chili Telephone, Nos. 1 to 44,000 ee ee ee oe ee ee b b 6 ee ee 
18,888, 8008 Commercial Cable oe ee 0 0 oe өө ee $100 8 8 * 175 —185 175 —185 9 Hi 
1617008 5 a Sterling 800 year 496 Deb, Stock Ree. Вох ЛЕЯ ei 3 Е — 96 " = “ а 96 
14881 о, 10% Pref, ee rx) ee ee 0 0 ee ео 10 ee ee ee if d 15 ==: 16 ха oe oe 
Direo Spanish elegraph osm ee oo oo ee ee eo ee ee ee ee oo =m e’ ee E oe ee ee 
6,000 Do. do. 10 Cum. Pret, ee. oe ee ee b ee ee ee 7 — 8 7 — 8 ee ee 
80,000 Do. do. 44 Debs. ee ee ee ee ee 60 ee МО ee 99 —102 99 —102 ec ee 
60,7101 | Direct United States Cable a 90 | 8% | 8% | .. 10 — 104 10 — 104 104 | 10 
B5,800 - Direct West India Cable, 44% Reg. De ‚ Deb, within Nos. 1 to 1,900, Red. INA M sa m AET 99 —102 a T 
' 4,000,000 | Eastein Telegraph, Ота vé "UR ve x 7% 1% T 195 —1 127 —132 128 
1,965,665 Do. B) Pref, Stock ee ee ee ee oe 100 ee ee ** 86 — 89 96 — 89 86 
1,684,646 Do. 4 Mort. Deb. Stock Red. ee ee ee ee Stock ee ыы "y 104 —107 104 —107 1 1043 
800,000 | Eastern Extension, Au and China Telegraph v 68 10 1% | 7% | 7% 12 — 1 111— 121 12 14 
830,000: Do. 4 Btock oe ee ee 104 —107 104 — oe 
800,000 | Eastern & кош Атав Tele., 4% Mt. Db., Nos. 1to 8,000, red. 1909 | 100 T oe ve 99 —108 99 —103 82 
900,000 | Ро. ta y xa + Debs, (Meuriius Bub.) 1 to 6,000 % 2 E Ө 99 —109 99 —102 1 2 
160,000 Oreas Northern Telegraph, of 10 16 % | 19% | 15% 96 — 96 25 — 20 a s 
Halifax and Bermudas Cable, ist Mort. Debe, within Nos. | oe 98 — | 99 102 
68,700 1,900, Red. 100 oe T 101 T eo 
17,000 o lh opti ba cè A ЕФ ca’ us 96 10 10 96 40 — 48 49 — 45 444 ost 
1,968,888 National Te - Proel. Stock es ee T T ee ee 100 6 6 6 % 108 —10b 104 —106 105 1 
1,966,607 ро. t. Btock eo өө ee ee eo ec 100 ee 4 Б 68 — 87 — 90 89 
15, ро. - 6 Cum. ist Pref. эе ee ee ee өө 10 0 6 6 li = 15 11 -— 18 
15,000 Do. do; 6 % Cum. 2nd Pref. .. T »., 10 6 0 6 11 — 18 11 — 18 11 an 
2,260,000 Do. do. 5 & Non-oum. &rd. Pref., 1 to 960,000 .. .. 5 б b b 5 — 5 — 0 5. 5; 
000,000: Do. do. 8% Deb Stock Red, ' .. 1. <. | Book | 8% | M | $ 97 — 98 — 1 ові | 9n 
689,508 ро; до. Deb. Stock Red, ee ee ee 100 4 4 4 102 —1 108 =—106 104 103 
000, 000 do о. ux Certs., 70 % to be paid ee ee ee ae ee ee ee =e 99 — 81 804 192 
1 Oriental Telephone and and p'eo. б оз 1 to 171,608, fully pela «э 32 l 6 96 { % | 6% 172 = 1 " is 
b ee ee ‘oo ee є > oe oe 
100. 000 Pacific and European Tei. 4 uar, Debs, 1901,00 ee ee 100 oe ee 2 0 mE 00 —100 se 0 
11,889 Reuters ' » „ жо ае WE ue Sul | Eee] ccs s 6 1 " E 
8,808 Submarine Cables Trust ee ee ee ee ee ee Сеть, [x oe oe 117 —1 117 —122 1204 ee 
68,000 | United River Plate Telephone vs d b 71% % e 6 T oe 
40,000 Do. do, в % Gam. Pret, Nos, 1 0 40,000 — .. 6 e 7. e| 5 ee ee 
119,947: Do. do. а Debs. . ee ee ee ee ee Stock oe өе ee 108 —1 108 —106 oe ee 
1 609 West African Telegraph, Bh 19 °ө 96 ee 5 — 5 — 6 ee ee 
0002 Wen rA D 4% Debs, 1401506 guar r. by Bras, Bub, Tel, ` 100 T ve 92 97 — 100 97 —100 T T 
2199) | West "n Tel + Nos. 1 seo"... „ 10 | 17% |] % | 7% 19 18 198 
16, р 3 1908 ee m ee | 100 ee q.. oe 101 106 101 —104 ee ee 
$09,000 Do. до, Debs. Sean Bl. ee ee : [ ee 100 0 0 ee 0 0 100 —1 100 —103 e. 
88,821 West India aid Pananis аста. ee ee oe ео ео 10 ee oe ee i— d * 
84,668 Do, do. do. 6 Cum. 1s$ Pref. ee ео 10 ee oe oe 6 T ea ei 
4,069 Li do, do, 6 Cum. 202 Pref. ee ee 10 ec ee ee 4 5 — 6 oe ee 
80,0000 | шо, do, йо, 64 Debe, Nos, 1 to 1,000 .. | 100 " ER .. | 100 —108 100 —108 ; кз 


20,000 | British "er Cum, Pref... .. оо оо өв 10 T T ee 
800, Do. do. im Mort, Deb, Stock Re. Steen oe oe ee 
100,000 | British Eleotrio . ee oe оо» 10 9% 8% oe 
100000 | Do. йо, 6% Cum. Pret, .. $e ved 19 ие 
600,0u01 Do. do. b Perpetual Debentare Stock ee ee Stock oe в 
100,000 British Insulated and Helsby Cables ee es eo ee ee 6 10 % 10 % 8 % 
100,000 Do. do. 6% Pref, oe ee ee ee 6 ee ee 

60,000 Do, do. % lat Mort, Deb. Red... ee oe oe 100 ee ee 

60,000 тогото Lindley & Oo., е % es ee ee ee oe 81 hi ee e 
60,000 Do. do. Cam. Pret. ee ee ee A1 6 ee 
106,781 1 Electrical Hagincoring, O s 1ю 105,781 -- DNE. oe ee - 8% + 6% 
128, 000 Do. do. x. Perp. BS . D Stock ° eec Btock ee ee oe 
1236, 0002 2 . Регр, 2nd Deb, Stock ee ee Stock ae ee 

Me ^ dor Constru T T T ee - Ü 9096 | 16% | 124% 

40,000 do. do; 6 % Cum. Pref. .. s ЖЕ is 6 ds ee Es 

90,0001 do. 5 Mort. Deb, Stock Red. Stock oe T . 
1,860,014 Central ‘London Баптау, Ord. 8 ee oe T ee e- | Stock | 4 4 4 
494,008 Do. do. ta Fre Stock Stock 4 4 4 
e. A 8 : Det. Os oo ee ee ee ee 2 { 8} н 
,880,000 y Lon on Railwa ee ee ee oe ee ee 

86,000 | Crompton & Oo., Nos. 1 to 85, srs ee 8 К 6 tig 
100,000 Do. "e 11.000 a оса to 900 ot 4100, and a ee " и 
99,901 | Edison & Swan United Elec, Light, | “д” ahares, 48 paid, 1 to 90,261 f 6 Nil Nil es 

17,189 z Do. do. „A shares, a ead ee 6 Nil Nil os 
> ‚028° Do. 4 Deb. Stock 1 100 oe ee ee 
100, 000 за b. Stock Ко ошын. ‘all pd. 100 . ә ee 
112,100 Kiecirio Cobstruodon; d te 114; 00 .. oe oe T 3 6% 6% T 
81,890 Do. do. : Cum. Pref. 1108 890 ee ee oe la m ee oe 

Берри 186 Mort, De Btock [Y e Btock oo oo oe 


82,5003 Do. do. 
25,000 | General ране Со. as * Cum. Pref, s ee - - 10 5% 5 96 M 
Mort. Deb. ee oe ee oe Btock Е 


200,000 . Henley' 8 W. T.) E orks, Ord. ee oo ee ee еә ь 6. 20 20 96 15 o6 


200,000 Do. do о. Pref. ee oe ee oe М b ee oe ee 
\ 46,900 Do. do. ort. Deb. Btock ee eo Btook:: oe ee ee 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works „ 10 10% 10 ss 
95.500 ed n Me 11K | аў n 
8 |н. "99р. do. " Prei. zi p-! .. | m | рч р. 
ogra 8 Maintenance 19 90 90 20 
150,000! пра рев. Bds., Nos. i 40-1, 500 Red.el900 100 7 la 2 
640,000; Waterloo & Ойу Озү on. eo oo oo ee oe 100 8% 88% 84% 


A period of nine months. # Quotations on Liverpool Stock Exchange. ; Unless otherwise stated all shares are fully paid. 9 From Manchester Share List, 


Bank rate of discount 8 per cent. (April 91st. 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continud).— FLECTRICITY SUPPLY COMPANIES. 


Present Btook Dividends for the Closing Closing Business done 
issue NAMB, or Quotations Quotations week endod 

` Shere. last three years May llth. May lath. May 18th, 1904. 

1 1901. | 1903. 1968, mines “Lowest 
100,000 | Blackheath and Greenwich Diss, Electric Light, Ord...  ..  .. 1 os e: vs &— 1— à m 

60,000 Do. И Pref. А ec 1 ee ee e? 1 PT 1 1 TT 1$ ы | ee. 
12000 Brompton ка El Light В: ar re E bes = 1% 8965 | 895 |10 0% 110 m Moe 11 1013 

rom gton 0 t up., I] , eo JO — e 1d 

90,000 Do. do. 1% Cum. ки! ee 6 ae eo es 10 ] 10j— 1 oe 
960,000 Central Eleotric 8 y 4% Guar. Deb. sir a vs T А 100 А 107 —110 107 —110 

60,000 | Charing Cross and Strand Electrici y Supply sis 5 [109% 109% | 8% 71— 72 71— 7; 7 

70,000 Do. do. Cum. Prei. б is oe P 55 Б— t 5i 

40,000 Do. do. “ DUI Undertaking » 46 p- Oum; Pre. 5 Ks js AP 4j— 65 E 5 414 

40,000 Do. | do. ee eo ee Ы Б Фә ee 4 — b 4 5 44 
360,000 Do. do. 4 YD Deb. Stock Red. . e. 5. o. | 100 m 102 —101 103 —105 ү 

44,486 *Chelsea Electricity Bupply, Ота oe ee ee ee 5 4 96 44% 54% 61— 63 6 — Ld 
150000. | City of Lond Electr Li ie Oi 40001. iios96 . 105 à | 53, | 6% 110 — 11 MGR 103 ii 10j 

ity of London c Li А 07 —110, ee -— — — 

40,000 Do. un eri oe ee 10 eo oe ee 18 — 14 18 — 14 13} 
400,000: Do. б Deb. Stock, sary ee at 116) ali pad. m is кз ҳе 121 —196 121 —196 е ы 
800,000 Do. 44% 3nd De b. Stock, ov. Certs., all paid . ә 100 ia aks & 101 —104 101 —104 E i 

40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40, 000.. 10 4 96 4 96 4% 7— 8 7à— 04 R 

20,000 Do. do. do. 6 96 Pret., 40 ,001—60,000. . 10 ee ee ee 11 = 19 11 — 19 . + 
400,000! Do. do. g Deb. Btock ee ee eo ee өэ oe ee oe oe 106 —109 106 —109 107} 101 
25085 Do. El ges Lea зов eo oe ee ee Бс 1% 1% ee y mar? 99 — 102 ar^ и 

Edmundson's eotric трога n, • Shares eo ee ee os — — . 

80,000 Do. do. 6 96 Cum. Pref. và zs hig P #5 t8— 54 — 

L D e oe m — oe oe 
110,000 | London Electric Bupply Corporati n EE. BEKK s oss = d icm 1 2 
» on on on, ee oe oe oo ee -— „+ oe 

49,840 Do. И: do. 6 96 Pref. b oe oo ee 44— б 4$— 6 4$ „з 
950,0004 Do. do. do. 4 96 1st Mort. Deb. Stock Red | Stock FE 5 m 95 — 98 95 — 98 ant —— 
100,000 | Metropolitan Electri» Supply, 1 to 100, 000 ië 10 64% | 11% 8196 19 — 20 pm 103 195; 

71,106 Do. do. 4 % Cum. Pret. 1—71, 106, £8 paid ee b ee ee oe ti— tet öx 574 rou 
230,0001 Do, do. 1st Mort. Deb. Stock aie «s 5» ‘se is E 100 —113 [ 100—113 -— i s 
950,000: Do. do. Mort. Deb. Stock Red oe ee Stock ee ee oe 97 —100 97 —100 oe eo 

10,853 | Notting Hill Eleotric Lighting ae $3 Vs T" 10 6 6 6% 194 — 173 194 — 193 T T 

40,000 | 84. James’ and Pall Mall Electric Light, Ord. .. . .. RE c. Же 14 143 144% 11 — 16 14 — 16 15 Mi 

20,000 Do. do. do, 7 55 to 40,080 s v » 8— 9 а — 9 82 бъ 
150,000 Do. do. do, gà Btock Red ee 100 өө ee ee 07 —100 97 —100 e» ee 

12,000 | Smithfield Markets Electric Supply, Ord. is ae 5 - 9396 4% 8— 33 B— 8 А os 

60,000 Do. do. do. 4 % Deb. Stock ee ee Btock ee ‚ * 85 — 90 85 — 90 ө. ee 

65,000 2 South London Blectrici £apply, Ord. oe ee ee oe eo 6 ee 13% 8 % — 5 8gi— 4 oe 

80,000 Urban Electrio Supp! Fy oe ee oe ee ee b ee 4 = 4 4&— ee 

80,000 Do. do. 5 Cum. Pret, ee eo ee ee oe 6 4 — 43 4 — $k oe ee 
110,000 | Westminster Елесине Supply, Ord. - éo so T sé 6 | 104% 12 % 184% = p 124 — 134 13,5 123}: 

28,141 Do. do. "i % Cum. Pret. ee oe ee oe 6 | 6 m 64 — 6i ei 644 

* Bubject to Founaers haaren. unless otherwise statea stated all -hares are fully all -baren are folly pad. 
MARKET QUOTATIONS, Wednesday. May 18th. 
: Latest Week's Latest Mer is 
e — her anh ad ae es рег ct. 6/- Уз д Copper Bheet sa s .. per ton £74 oe 
e EE ee oe per owt. 29/- ee 9 97 Ln per ton 274 eo 
а " Oxalio.. :.. ee .. per owt, 2806 - © n (Electrolytic) Bars per ton £64 ee 
а „ Sulphurlo .. .. . perowt. 5 T 6 n " Sheets .. рег ton £20 - 
a moniac, Sal .. per owt. 49J- са € “n " Rod .. per ton £74 vs 
3 Ammonia, Muriate (oryetal) . рег ton £83 10 x в i " Н.О. Wire per lb. ва. a 
ie e. per ton £80 ө f Ebonite Rod x T .. per lb. 8/8 Ws 
a Біо powde er.. СЕЈ oe per ton a4 10 eo ?9 Sheet oe oe ee per lb. 8/- Д4 
а Bisulphide of Carbon .. per ton £15 - п German Silver Wire .. рег lb. 16 ee 
а Borax.. V. әгә .. рег ton £18 vis x k Gutta-percha fine. ds .. per lb. 8/- m 
а Bensole (00 4) T 7^ oe» per gal. l5 vs h Indis-rubber, Para fine .. per lb. по to 4/11 inc. 
© „ ( 9) .. of eo per gal. (6 es $ Iron, Charcoal Sheets .. рег ton 18 es 
e Co Sulphate .. T per ton £21 10 ‚ө i „ Ріє (Cleveland warrants) per ton 44/6 ав 
а ‚ Nitrate RT is .. per ton £24 es 4 ,  Forgin 5 tosize per ton From £11 се 
a „ White Sugar 5% .. per ton £81 is б, perap: .. рег ton 47/6 to 50j- s 
в Meth fud Bui ^ ee oe oe per n zs oe 4 97 Wire, den No. 8 oe per ton d oo 
e Methyla А рег Se | 
e Naph Solvent (90% a 160°C). per g Ў 56 vi g Lead, English Ingot — .. .. per ton lio £19 5 3t 
в Potash, Bichromate, in casks .. per Ib. 8d. - 9 n n Sheet per ton £18 ee 
& „ Caustic (75/80%).. .. per ton 294 и т Manganin Wire No. 82. per Ib. В/- ja 
в Bisulphate ©» .. рег ton #85 bs g Mercury... sš i .. per bot. £8 26 “a 
в Shellac a us .. per сті, 215/- 10/- dec. d Mica (in original cases) small. per lb. 6d. to 1/ vis 
а Sulphate of Magnesia МА .. рег ton £4 10 T " " " аер per lb, 9/6 to 4/- ats 
e Sulphur, Sublimed Flowers .. per ton £6 10 «e d .. per lb. 4/6 to 8/5 zè 
a роте red es ee per ton 265 10 “ә р Phosphor Bronte lain са CAMS riori per ib. 1- to 1/23 T 
a 0 0 per ton 25 ee " P н per Ib. 17 to 1/8 ee 
a Boda. баз (white 70%) .. рег ton 810 16 a“ Р " еа per lb. From 1/1 T 
a ve КР ee per ton £8 oe o Platinum s ix .Der ox. 24 T 
a Bichromate, casks. . e. per Ib, 24d. га j Silicium Bronze Wire per lb. 9d. to 114. - 
Bteel, Magnet, acc'd'g to desc' p n per ton £58 os 
METALS, &e. 90 99 in bars ee ee uibs Jy ee 
b Aluminium Ingote, in ton lots .. per ton £180 T ө Tin, Block .. ..  .. . per ten | 4128 } 
b " Wire, in ton lots .. per ton £168 T Д » Foil .. per lb, 1/6 oe 
d „. Sheet, in ton lots .. per ton 2166 is Wire, Nos. 1 to 16 . .. per lb, 17 
Р Babbite’s metal ingots per ton #48 to £180 T Р p White Anti-friction Metale— 
е Brass (rolled me 9" to 1% basia per lb. А "m “White Ant brand per ton 843 to £03 oe 
€ n» be (brased) e. per lb. 83a. vx j Yarns, 2/108 Grey Cotton, on вр'1в per lb. ва. #4 
с, (soliddrawn).. . .. рег lb. 7133. А i „ 6 lea. Flax. . per lb. А T 
€ basis. . ee ee per Ib. d. ee 4 99 8 pl 10 Ibe. Russian ee per Ib, Фе 
с Copper Tubes (brased) .. .. per lb, d. m „ 10 lbs. Russian, single .. per lb. А ee 
” » (solid drawn) . per Ib. d. P" A 180 80 Ibe. Jute rove per ton £11 ~ 
g Copper Bars (beat selected. рег ton 4 k Zino, Въ" (Vieille Montagne bud. ) per ton £25 Б ; 


Quotations supplied by Messrs.:—a О. Boor & Co.; b The British Aluminia Co., Ltd.; e Thos. Bolton & Bons., Ltd.; 4 F. Wiggins & Sons. ; e Frederick 
Bmith & Co., у India. Rubber, G.P. and Teleg. Works Co 


Ltd.; g James & Shakspeare; k Edward 1 ill & Co.; ќ Bolling & Lowe; j Walter H. Hindley anà 
— Ltd. ; k Moris Ashby, Ltd.: т W. T. Glover & G0. T. Lid.; я P. Ormiston & Bone; 0 N Matthey 4 Co., Lid.: р The F hosphor Bronse Co., Lid. 


—— — — — Han — e —À — — Ó——À À—À 
К — — -————— — — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


; Week Receipts for No. Miles Week Receipts for Miles 

Locality. | ending the week. wks. Total to date. open. Locality. ending the week. БЯ | Total to date. open. 

£ £* £ | £' | |, £ £' , — £ 2 | d 

Aberdeen " ..| May 14 | 1,177 | «229 | £0 60,100 , +12,3'3; 10 — 2 Dover Еа . May 14 195 | + 2); 19 | 8,161 — 188! 8 |— 
Birmingham „ 145.344 | +446 | 20 103, (09 + 5,810 — E Dublin „„ 13 4792 | 4400 20 | 86,669) + 2,102 1 н. 

Bournemouth „ 11 977 | + 59 | 98 | 81,747 — 103 — |=|EastHam .. „„ 14 693 | + 6&8 | — | 47 + 601 1 

Blackburn „ 18] 783 | + 68] 1 6,814 | + 394 138 — | Glasgow „ 14 | 14,118 |—1678 | 50 681,897 159,252 70 + 

Blackpool ; „ 12| 602 | 4:96 | 6 4,006| + 392 — 8 Halifax (2 wecks)..| „ 4| 2,749 | 4479 | 5 | 6,0741 + 439 83 + 
h —Fleetw'd » 14 299 | — 2 | 20 4.944 | — 256 71 — ' + | Huddersfield e| „ 11 1,188 | + 82] 6 — — уа j- 

„ —Lytham » 5 253 — 2 4,925 | + 4,846 7$| — |А Hull. „ 14] 1,892 | —218 | 6 13.094 + 847 13 7 
Bolton s „ 15| 1.788 | +164] 7 11,865 + 119 25 | — [|tj|Ilkeston  ..  ..| „ 11 126 -|— 8.079 — 4|- 
Bradford .. , „ 14 4,05 | +7184 |'6 | 27,494 | 4.911 46 |-— |£ Ipswich ; T te H 401 — |7 9,780 — 9 — 
Brighton ET +7|— | 566| — | Th — 8 ele of Thanet ..| „ M! 4M | + 21] 19 | es — 930310 - 
Bristol — .. „, 13 ems | 8 M|— | — — |æ |— i$] Leeds..  .. | „ 14 6.24% | +28 | -- Seb | + 3.215 lz +2 
( Devonport » 6 616 | + 66 18 8.499 + 1.1811 6 | — E ‘Liverpool ..  ..| , 7 |10067 | «421 | 19 188,878 + 4,525, 108 — 
Dudley—Sto’rb'ge » 6 814 | + 71 18 | 188-5) T 609] 1 — F | London C. C. „ 7 10,728 [42215 5 58,168 | 412 035 | 394 —7 
S Gateshead » 6 907 | + 96118 | 15,661! + Bid! 10k |+ 2 | 9 | Manchester.. „ 14 11.355 | +906 | 6 [70,09 + 1,587 1313! — 
; Gr'n'k—Pt. Gisgw » 6 5IL | 2218 BeNi 660 7% — 5 Newcastle „ 14 i28 | 4474 | — — = n — 
Hartlepool : 5» 6 %2 | + 55 18 4,505 + 4E1, 6 42 5 Portsmouth.. „ 11 1,714 1250 — 11.695 | 4 1,290 144 — 
EOldham—Ashton » 6 £62 | 4 15 | 18 9:39 — 189 в |— 2 | Salford „ 9 | 8685 | +656 | — | 294015: + 2,657, 80 —? 
;Potteries .. . „ 6| 07 | +111 |18 | 29,991 | + 2,499 282 | — 2 Sheffield wel ogg 15 4.571 | 4456] 7 | 82,9414 | + E 990 1.4: 
© Bouthport.. » 6 385 | + 78 18 4,77 | + 332 6 — E Southampton e| n 12 "03 | — 36 — — | pd 
&i South Staffs. » 6 798 | — 57 | 18 13,720 | + O 213 | —¥ Yi Southend-on-Sea .. „ 11 253 — 20 6 2,667 | + 127 61 =>» 
„ Swansea .. ir^ б 494 + 24 18 8,5 0 313 — 3 Sunderland. » 15 1,155 [4112 6 7.50 + 219,30 43, 
Wolverhampton „ 6 399 | + 12 18 6,208 | — 2652 10% 1+8 | & |) Tyneside ew чу d 938 | + 90 | 18 PF, Ilm + Wel "9 4 
£i Yorks. Woo! Dist. » 6 654 | +864 | 18 9,815 + 4,9276 | 6 | — 8 est Ham .. sx ni 44 055 — 11 6,706 — r — 
Miscellaneous. , 6 | 2,450 — {18 | 87,632) -.— |— |— |$ Wolverhampton ..| „ 54: | 43110] — -— — TEG —» 
Burnley ‚| a 15 678 | +207 — — — 10 |-38 |, | Cen. London Rly. ..| „, 14 6,70 | —a:5 20 | 128,086 | — 1,415; 6 1—9 
Burton-on- Trent . г» » 16 21 — |41 18.579| + — B4 | — City & B. Lon. Rly. „ 190, 2.882 | — 25220 (0,7-1| — 3,092 =. 
Cerdift i 10,09 +7 481] 1 | — Duolin—Lucan Rly.“ „ 15 126 | + 1620 1,073 | 120 -. 
Chatham & District Ву 10,057 | + 1,701 | 8:68 | — L'pool Overh'd Rly.] „, 15 | 1,656 | + 58 20 31,163| + | 144 - 
Cork is 7.716 — ese! 9 | — Mersey Reilway ..| „ 14 1.1491 | - 117419 | 215996 (2 6451 4: - 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


| POWER STATION DESIGN. 
Ву С. H. Merz, Member, and Мм. MoLRLLax, Associate Member. 
| (Paper read in London, April 28th, 1904.) 
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(Continued from page 805.) 


WHITHER the final form of turbine will be of the Parsons type, or 
whether it will be modified by the use of expanding nossles“ or by 
other device, it is impossible to say at present. The turbine has, 
however, already reached such a high etandard of efficiency compared 
with that obtainable within the temperature limite, that unless these 
limits] are themselves largely varied, it would seem to resolve itself 
almost bolely into a question of first cost. Turbines of any type 
obviously possess certain inherent advantages over reciprocating 
engines—they are cheap, simple, take up little room, and have no 
vibration. If therefore they can be made to run with reasonable 
economy in steam consumption and repairs, they fulfil the essential 
requirements for power supply as enumerated in the introduction 
much more effectively than can the best reciprocating engine, whether 
high or low speed. | 

“ Reliability of supply " is met by their simplicity of oonstruction, 
which also results ip a small repair bill and a small labour bill for 
operation. “Economy of production " is met (a) by their low first 
cost (which is further helped by the small snace occupied, a cheap 
foundation, and absence of vibration), and (b) by their economy ia 
operation and saving in repairs, oil, and labour. 
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To any one with experience of large turbines, there can Ъз little 
or no question about any of these points, but asa great deal of infor- 
mation as to actual experience has not yet been published, we may 
briefly refer to reeults obtained at Wallsend. We attach curves 
showing the steam consumption] of a 1,500 to 2,000.kw. turbine, 

‘which was installed at the end of 1901. (Fig. 2.) The teste given 

were made after the turbine had ruu about 900 hours. After run- 

ning 6,000 hours practically the same tests were repeated, and 

within the limits of observation the same resulte were obtained. 

ш: ы он table shows the hours of running, oil consump- 
on, &c. :— 


* With the exception of those of the Parsons type, all turbines 
have some form of expanding stationary nozzle. . | 


і Tbe principal sources of loss in a turbine are leakage, eddy or 
fluid friction, and incomplete expansion. It is safe to assume that 
in no turbine will this be reduced to below 15 per cent. We may 
therefore assume that the best attainable result is that the turbine 
should return as useful work 85 per cent. of the total energy con- 
tained in steam between specifled boiler and condenser temperatures. 
Assuming the efficiency of the dynamo, including the losees in 
bearings, excitation slip-rings, oil pumps, &o., to be 90 per cent., 
then 1 Kw.- hour at the switchboard will, with steam at 200 lbs. 
pressure tuperheated 200° F., and with a condenser tempera- 
ture of 100° F., require a consumption of 11°85 lbs. of steam 
(from Rankine's formula). Turbines have already been con- 
structed couscming 14 5 lbs. of steam per Kw.- hour at full load with 
a steam pressure of 190 lbs. saperheated 200°, and with 27:9 in. of 
vacuum in the condenser, so that future developments must be 
looked for rather in higher efficiency at low load and in the adoption 
of higher pressure or greater superheat. 


i The data ате taken from the log sheets of the Newcastle-upon- 
Tyne Electric Supply Co., who have operated two 2,000-xw. turbo- 
alternators at their Neptune Bank power station, and who are now 
installing & further 10,000 kw. of turbines at their new Carville 
station. It is thought that the facts stated justify conclusively the 
installation of the trial turbines three years ago, and the orders for 
new turbines which the company have since 
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Loa or No. 10 Товвіяю IwsTALLED at THE NEPTUNE Bank 
Power BrATIOR OF NEWCARTLE-UPON-TyN2& ЮгЕСТВ1О SUPPLY 
Co. 


Period. тааш | eom lon. Remarks. 
Dec., 1901, to Aug. 1902 | 2,090 — Thrust adjusted. 
Aug., 1902 to Sep., 1902 471 4 Do. do. 
Sep., 1902, to Oct., 1902 516 2 Thrust examined. 
Oct., 1902, to Nov., 1902 502 12 Governor overhauled. 
Nov., 1902, to Aug., 1903 1,788 18 Relay valve ex- 
amined, thrust ex- 
amined, new oil 
disc fitted. 
Aug., 1903, to Dec., 1903 1,596 4 Thrust examined. 
Dec., 1903 ... 8 549 12 Repairs to governor 
: throttle valve chest. 
7,512 52 


Total hours ran: 7,512. Ont of commission for inspection and 
repairs to turbine: 52 hours. ОЦ used: 150 gallons at Зв. 6d. per 
lon. j 

It will be noticed that the 2,000-gw. turbine ran 7,500 hours with- 
out ever having been opeued up, and only on two occasions have 
the bearings needed any re-setting in order to keep the clearance 
correct, although they were three times examined and the clearance 
tested. In fact, the only faults of any kind which it has been neces- 
sary to repair have been the re-lining of one of the governor 
throttle valve chesta and the renewal of an oil disc. 

Steam turbines seem in every respect to be specially suitable for 
power scheme purposes, and although they have taken many years 

to develop, it is probable that bad there 
been & demand ten years ago for 2,000-x w. 
generating sete, turbo-alternators would 
have been the only large size generating 
units in extensive use at the present 
day. Their earlier commercial sucoess 
was prevented by tbe fact that there 

was only & demand for small sizes (300 

Kw. and under) at which sizes any 

superiority which the turbine even at the 

present time possesses over reciprocating 
engines is due to saving of labour and 
oil rather than to either lower cost or 
reduced steam consumption. In large unite 
the adoption of turbines materially reduces 
' the capital cost of a power station. This 
reduction amounts to from 15 per cent. to 

20 per cent over the whole station even 

on present market prices, and it will be 

much greater when the manufacture of 
turbines has become as completely stand- 
ardised as that of reciprocating engines. 

If the reduction be calculated on the engine 

and dynamo alone, the percentage is 

naturally very much greater. The mere 

fact that this saving is not available in 

small sizes greatly assists a power company 
in its competition with private plants, аз а private user, utilising, 
аз he must, relatively small units, does not reap anything like 
the same advantage as a power company from the adoption of 
turbines either in first cost or in steam consumption. We are 
here discussing a station for power supply which involves 
alternating units, as large continuous current turbo-generators, due 
to the troubles of commutation at high speed, have still a somewhat 
limited fleld.“ 

The high thermal efficiency of gas engines has long rendered their 
use attractive to power station engineers, more especially in the south 
of England, where coal is expensive, but, although we may eventually 
look forward to the time when а gas motor fulülling the requirements 
of а power station will be obtainable, it can hardly be denied that, 
for this purpose, the gas engine has not at present attained the same 
perfection as the steam tu-bine. 

Apart altogether from the importance of utilising more 
efficiently the heat energy in coal, there are large possibilities in 
utilising gas which is a waste product, or which is obtainable in 
conjunction with some manufacturing process. These possibilities 
make it particalarly desirable to utilise gas direct in the prime 
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* In cases where it is necessary or desirable to generate con- 
tinuous current, turbo-alternators plus rotary converters, even when 
the latter have to be installed in the вате building, are frequently 
justifiable. If it be & question of a 500-volt network for traction 
or lighting and the radius to be dealt with does not justify one or 
two sub-stations, rotary converters would be installed in the power 
house, and the generators would be of the revolving field type, and 
wound for 330 volts so as to avoid step-down transformers. 
Switchgear between generator and rotary would be dispensed with, 
and each rotary and turbo set would be treated as one unit. The 
result would be:—CaPrrAL CosT.— Rotary plus alternator as against 
low-tension direct-current generator, an increase in first cost of 
perhaps £1 per xw., which should be more than saved by the 
reduced cost of turbines compared with reciprocating engines. The 
rotary would not, of course, cost as thuch as the continuous-current 
dynamo for the same output. ANNUAL CosT.—A loss of, say, 5 per 
cent. in the rotary converter, as against the saving in steam, oil, and 
repairs, by the use of turbines. 
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mover without the agency of steam. This paper, however, refers 
essentially to the design of power stations where coal is the fuel, 
either in а boileror in а gas retort. 'The conolueions drawn under 
this section must in no sense be taken as implying that in the 
opinion of the authors gas engines are impracticable for power 
stations where waste gas from blast farnaces or other source is 
available. (See footnote to this column.) | N 

It is hardly open to question that steam turbines with a given 
amount of spare plant give greater security of supply than gas 


NEWCASTLE UPON TYNE ELECTRIC SUPPLY C? UP. 
NEPTUNE BANK POWER STATION 
PLAN or SITE. 
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. engines. 16 is also evident that the use of steam turbines simplifies 
the remainder of the power station aud generally the system as a 
whole. Even if we вау nothing about the difficulties attending the 
use of rotary converters of 40 or 60 cycles fed through long lengths 
of cable with gas engine driven plant, we doubt whether a balance 
sheet can be drawn во as to come out favourably to the gas engine 
at tho present moment.* The saving of coal varies, of course, in 
different localities, but even allowing for slight differences in favour 
of the gas engine compared with the steam turbine in this direction, 
we would at present, for all ordinary power station purposes in this 
country, decide in favour of the steam turbine. We would draw our 
balanco-sheet as follows :— 


Gas Engines. Turbines, 
Low coal bill. 
High oil costs. » Low oil costa, 
High labour costs. Low labour costs. 
High repair coste. Low repair costa, 
and (most important of all) and (most important of all) 
High capital cost. Low capital costs, 


Low capital costs are even more impor- 
tant in this connection than in others, as 
depreciation charges are necessarily higher 
in gas engines than in turbines. Of coureé, 
such improvements in gas engines may be 
made as will result in their superseding 
steam turbines, but if the advocates of gas 
engines are correct in stating that the 
present type of gas engine is being rapidly 
improved upon, it is the more advisable to 
install at first a cheap plant in order. to 
diminish the cost of superseding it when 
gas engines approach finality in develop- 
ment. 

2.—GENERAL ARRANGEMENT. 


As we are dealing more particularly with 
a station for power supply, we must neces- 
sarily assume that land is reasonably cheap, 
and that the site is of ample area in order 
to allow for future extensions. It is also 
desirable, in order to permit the transmis- 
sion cables to radiate in all directions, that 
the site should be located well within the 
area to be served, and not at ite extreme 
boundary, though this latter consideration 
may be outweighed by the necessity of 
choosing the site so as to secure as cheaply 
ав possible the raw material necessary, whether coal, waste gases, 
water or stores. 
A The buildings necessary for a large power station and its opera- 

on are ;— 

(a) Main buildings containing the generating machinery. 

(b) Switch house, е zi E sd 


CARVILLE — STATION 
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* It is at present almost essential to use 40 or 50 cycles for 
power supply in order to deal with alternate current lighting. 
If gas engines were used, it would probably pay to utilise asyn- 
chronous alternators on the gas engines, and to have one turbine 
always running on the circuit to keep the turning moment steady, 
and generally to control the system. It is the intention to do this 
асе Blaydon power station which the authors are at present 
erecting. 
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(c) Offices. 

(d) Btores and repair shops. 

The above buildings are frequently grouped into one block, and 
although this may result in some saving, it would seem a mistake if 
we follow out the principle of sub-division. In the case of a steam 
station it is necessary, in order to avoid undue losses in steam pipes, 
to put the boiler house adjacent to the engine house.“ The offices, 
stores and repair shops, however, should, in the opinion of the 
authors, always be placed away from the main power station build- 
inge. The advantage of doing this is, that they need not be built 
so substantially, and all fire risks are avoided. Their relative posi- 
tion, however, both to the first instalment of the power station and 
to extensions, requires careful consideration. In deciding upon 
their location, the following points should more especially be borne 
in mind :— à 

1. Ease of extension of the auxiliary buildings themselves. 

2. Ease of transport of apparatus from the stores to the repair 
shop and from both to the main buildings. 

3. Delivery of goods to stores. . 

4. Position relative to the works main entrance. 

5. Апу outside purpose (ic, in addition to dealing with the 
power étation) which the auxiliary buildings may be called upon to 
Berve. | 

In‘commencing the construction of a power station, the auxiliary 
buildings, repair shops, stores, and all sidinge, should be put down 
before the main buildings are started. This will enable consider- 
able economy to be effected in the cost of constructing the main 
buildings. Figs. 3 and 4 show the general arrangement of auxiliary 
buildings at Neptune Bank and Carville. ` 

With regard to the general lay-out of the main buildings, the 
modern station is tending towards what may be called the com- 
plete unit system.t For а large power station this tendency might, 
with advantage, be carried further than is the general practice at 
present, so that the only junction between the various units 
will be :— - 

1. At the railway siding or other source of coal supply. 

2. At the river or other source of circulating water supply. 

9. At the main bus-bars. 

Та fact а large power station may with advantage be so designed 
that the boiler-house plant, the steam piping system, the generating 
system, and the switchboard, may all be entirely eub-divided into 
different unite. The adoption of very large generating unite has 
increased this tendency in recent power stations, which are now, in 
many cases, designed more after the lines of what might be termed 
marine practice—that is to say, each lurge generating set is provided 
with ite own boilers and auxiliaries, and it is therefore under normal 
conditions entirely separate from the other units. 


* Some engineers prefer to keep the switchgear in an entirely 
separate building, and there is much to be said in favour of this 
course, especially if the number of feeders is greatly in exoees of 
the number of generators. A modification of the idea would be to 
build a separate feeder house. A decision on this point must, toa 
great extent, depend upon local conditions, the extent of the system, 
and the importance which the power station under consideration 
bears to the system as a whole. 

T It will be observed in the case of Carville (a) that the offices, 
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stores and fitting shop are all separated from the main buildings, as 
ів also the North-Eastern Railway sub-station. (b) Easy commu- 
nication has been provided between the offices, the main switch 
gallery, and the N.E.R. sub-station, by means of an overhead 
enclosed gangway. (c) Siding communication is provided between 
the stores and repair shops and the main buildings. (d) An over- 
head hand traveller connects the stores and repair sho (e) Both 
а railway siding and а road run into the stores. (/) Stores and 
construction offices are combined with time office and main entrance 
to works. It may be mentioned that in this particular case these 
buildings also act as construction offices and repair shops for the 
whole of the Newcastle Co.'s system. 


i By a complete unit is not necessarily meant one generating 
set—a unit may consist of two or more generating sets with boilers 
and auxiliaries, 
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So far as the nature of the building itself is concerned, this is 
governed solely by the necessity for keeping down capital expendi- 
ture, and it is, practically speaking, in no way affected by questions 
relating $o reliability of supply and low running cost. Оп this 
account the structure may be treated merely as а shell to contain 
effectively, but as cheaply as possible, the generating plant. A steel- 
framed structure is in every way the most satisfactory, the filliog-in 
between the various columns being merely of the nature of а weather- 
proof screen wall, depending for its stability on the steel framing. 
This screen can be of brick, concrete, or corrugated iron—the last 
bas the advantage that it can be more easily altered.“ 'The^omplete 
buildings will consist of three components :— 

.l. The boiler house (or gas gefierator house) to which the coal is 
delivered. 

2. The engine room containing engines, generators, and auxiliaries. 

3. The switch galleries or separate switch hoase, from which the 
generation of energy iscontrolled, and from which the cables emerge. 

In order that each of these sub-divisions may permit of general 
systematic extension to meet as far as possible all future engineering 
developments, the switch galleries must run parallel to the longi- 
tudinal axis of the engine room, f the boiler house being placed along 
the side of the engine house opposite to the switch gallery. In the 
boiler house provision will be required for coal and ash-handling 
plant, and for the storage of а considerable quantity of coal, so that 
even if a sudden strike should cut off the usual supply, the station 
staff may have a sufficient coal reserve to allow of them negotiating 
for а supply from other sources. In order to secure the shortest 
poseible steam pipe, it is imperative that the boilers should be located 
dircctly opposite the engines they normally supply. For similsr 
reasons these engines should be closely adjacent to their condensers, 
which, in turp, should be almost direotly above the circulating 
water inlet and outlet mains. On the electrical side similar reasons 
bold; the generator panels should be as close as possible to their 
respective generators. In short, the whole lay-out should be 
designed with the idea of avoiding crossings and of obtaining the 


pari hia and most direct run of all connections, whether piping or 
cables. | 


(To be continued.) 


Р LOSSES IN CABLE SHEATHS. 
By M. B. Евг. 
(Abstract of Paper read in London, April 14th, 1904.) 


ALTHOUGH it is understood that single-oore cables carrying 
alternating currents must not be laid in separate iron pipes, it is 
considered permissible to lay concentric or three-core (three-phase) 
cables in iron pipes, for when both go and return conductors are 
included in the same cable, so that the algebraic sum of the 
- currents is sero, there cannot be any closed magnetic lines entirely 
surrounding the cable due to the currents which it carries. 

In a case where three cables carrying 600 to 1,000 amperes each, 
at a frequency of 25, were laid through short lengths of wrought- 
iron pipe, the temperature of the latter rose to such a degree as to 
endanger the insulation of the cables. When three-core three- 
phase cables were substituted for the single cables, the pipes 
remained cool. Similarly, two single cables forming the lead and 
return of a single-phase system can be laid in the same pipe without 
generating serious hysteresis or eddy losses in the iron. 

Nevertheless, a considerable external magnetic field may be set 
up by a three-phase current in a three-core cable, giving rise to dis- 
turbances in telephone circuits, eddy currents in the lead sheath or 
iron pipe, and even earth currents. Similar results will eneue if the 
conductors of a so-called concentric cable are not truly concentric, 
or if concentric or three-core cables connected in parallel at both 
ends are not exactly balanced in resistance, so that the algebraic 
sum of the currents in either cable is not zero. 

- Taking the case of a single cable lying in an irun pipe, the author 
shows that both hysteresis and eddy current losses take place in the 
latter; the hysteresis loss alone may easily be of the order of 1 xw. 
per cb ft. If two cables be lead sheathed, and laid in bitumen on 
the solid system, a longitudinal E.M.F. will be induced in the sheath 
of each, in such directions that if the sheaths be connected at the 
ends а current will flow round the closed circuit thus formed. 
Even if the cables were laid in the earth, the current 
in the sheaths would not be affected, except by the reaction of 
similar currents induced by the stray field in the surrounding soil, 
which are generally negligible. 'The author proceeds to show that 
in an actual case, with a load of 200 amperes, the current circulat- 
ing in the sheaths may attain а value of 64 5 amperes, causing a loss 
of 47 xw. per mile of cable. Returning to the case of a cable laid 
in an iron pipe, and taking actual values, the author findsa possible 
eddy-current loss of 4:15 kw. and a bysteresis loss of 0125 Kw. 
per cb. ft. with & load of 500 amperes. In thick pipes the 
bysteresis loss decreases, but the eddy current loss then increases 
considerably. А number of charts showing the distribution 
of the magnetic fields at various stages due to the currents 
in three-core and twin cables wre given in the paper, and 
it is shown that in the case of a three-core cable carrying 200 

* This feature, namely, that it should be possible with the mini- 
mum of expense to take advantage of radical improvements, is also 
worthy of consideration iu connection with tbc site chosen. 

T This is advisable whether they are in a separate building or not. 
One serious objection to the placing of the switchboard at the end of 
the building is the concentration of leads running to the board, the 


. practical impossibility of avoiding crossings of cables, and the fact 


that the width of the building limits the possible extension of the 
switchgear. ; 


amperes per core, at 60 cycles, the loss in the lead sheath may 
amount to 0:67 Kw. per mile. The addition of an earthed copper 
shield under the lead, to comply with the Board of Trade require- 
mente, would considerably increase the loss, bringing it under 
practical conditions up to 2 xw. per mile in the case of the cable 
above mentioned. If the cable were laid in an iron trough, or steel 
armoured, the loss would be further increased, and might quite 
possibly amount to 8 or even 18 xw. per mile, though it is 
very difficult to calculate owing to the irregularity of the magnetic 
fleld in the iron. The author suggests that the loss due to the copper 
shield might be obviated by winding on the copper strips with a 
lay as different as possible from that of the cores, and applying a 
thin coat of paint to them before lead-sheathing. А “ conoentric " 
cable, carrying 200 amperes, with an eccentricity of à in., would 
prodace an E.M.F. in a pilot wire 4 in. away of 3 or 4 volta per mile, 
oausing а very loud humming in а telephone connected with the 
latter. 

In two sppendices the author gives the detailed calculations 
relating to the theorems discussed in the paper. 

There was no discussion on the paper, but we have received some 
notes from Mr. G. L. Addenbrooke, which we abstract below :— 

Mr. Field's paper deals with matters of very great practical 
importance. Different experimenters have found traces of losses 
such as Mr. Field describes, but the matter being a complicated one, 
these reports bave hitherto lacked coherence, and there being a 
possibility of getting losses from three distinct sources, namely, 
dielectric hysteresis, eddy currents, and hysteresis in the iron 
sheaths, it has been difficult to distinguish what proportion of the 
effecte observed has been due to one or other of these different 
causes. x 

In some experiments I undertook at Messrs. W. T. Henley's 
Telegraph Works, nearly two and a half years ago, intended chiefly 
to go into the question of dielectric hysteresis, effects were observed 
of the character alluded to by Mr. Field. One set of concentric 
cables had a bare lead sheath and were coiled on drums. An 
attempt was made to measure the dielectric losses in this cable 
between the inner conductor and the lead sheath. The losses were, 
however, found £o be so considerable that it wes evidently useless 
to continue the experiment in this form. The lead evidently acted 
as the secondary of a transformer sufüciontly for heavy and con- 
siderable losses to take place in this. This points to the fact that 
lead-covered cables carrying alternating currents should not be laid 
in metallic connection with conductors which may form a return 
circuit, 

Next, several measurements having been made on lengths of cable 
which were unarmoured, an armoured length was substituted, and 
in this the losses were uniformly higher, the cables being con- 
centric in both cases, and the tests taking place between two con- 
ductors. At 3,000 volta the power factor was 1°45 per cent., while 
with armoured cable the power factor was 1:62 per cent. Experi- 
ments were made at other voltages with somewhat similar resulta. 
The effect is not large under these circumstances, but then with 
concentric cables the external field must be small I had no 
opportunity of making a similar set of tests on three-phase cable 
under similar circumstances, where one would expect the effects to 
be somewhat greater. 

In these experiments the current flowing through the cable was 
merely the current used for electrostatically charging it. With the 
actual currents flowing in practice through the cable, the effects 
might be very appreciable. The only way to determine them, it 
seems to me, would be to take a length of cable having a non- 
inductive resistance at one end in which the energy of the current 
passed through the cable would be dissipated. If then a steady 
alternating current were passed through the cable, and simultaneous 
measurements could be taken at both ende, both of the current and 
watts lost; deducting the calculable loss in the conductor of the 
cable, it ought to be possible to arrive at any other losses which 
might take place. 

I would be happy to give any assistance in my power in the con- 
ducting of such а set of experiments, as I think it would be for the 
general benefit of the industry that they should be made. 


DosLiN SEcTION. 


THE annual general meeting of the Section was held on 13th inst. 
Mr. Mark Ruddle was chosen aschairman, and Mr. P. 8. Sheardown 
as vice-chairman, for the coming session. A discussion on Meears. 
Merz and McLellan’s paper, Power Station Design,” and one on 
an improved form of apparatus for separating iron from other 
metallic particles, described by Mr. J. H. Dowling, followed. 

The Section afterwards adjourned till November. 


— ӘНӘНӘ 


Fires in Dry-Cleaning Works.— Richter has already 
shown that the fires which frequently occur in dry-cleaning fac- 
tories when woollen fabrics are being taken out of the benzine 
baths are due to electrical discharges between the positively charged 
wool and the negative liquid. He has also shown that such fires 
can be prevented by dissolving in the benzine from .', to v per 
cent. of magnesium oleate. G. Just finds that the magnesium oleate 
acts in this manner by increasing the conductivity of the benzine to 
such an extont that electrostatic charges quickly disappear. He 
bas attempted to discover some substitute for tho magnesium oleate, 
bot without success, other substances being either not sufficiently 
soluble in the benzine or not capable of conferring upon it suffi- 
cient conductivity.— Zeits. Elektrochem., 1904, x., 202. 
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FUEL ECONOMY IN STEAM PLANTS. 


WniTING under the above title, in Cassier's Magazine, Mr. J. B. C. 
Kersbaw says that of all raw materials, fuel appears to be 
the only one whose sale is conducted on rule-of-thumb methods 
instead of by exact teste. Coal is coal in the eyes of the urer. 
Probably this unfortunate method of sale has arisen, because 
under conditions of practice a bad coal in large pieces is more 
satiefactory than a good coal in the form of dust. If all coal were 
alike in its size, it would obtain a price more nearly commensurate 
with ite calorific capacity. 

He condemna the principle of secret gifts and commissions as 
tending to influence the results obtained where bulk samples of coal 
are tested before making contracts. Such an influence might be 
combated by means of the calorimetric test of the coal, aud he 
quotes Mr. Stromeyer in support of the unreliability of practical or 
bulk tests of coal, which are so much influenced by the fireman, or 
even by the boiler employed. He adviges also the proximate 
analysis method of ascertaining the proportions of fixed carbon, 
volatile hydro-carbons and ash, rather than the elementary or com- 
plete analysis, and he would have samples taken and tested at 
intervals during the run of a contract, in order to keep the seller up 
to contract specification, for the ash content of coal from one colliery 
may vary from 6 to 20 per cent. Moreover, the working out ofa 
seam of coal may occur in that particular colliery during the 
run of a contract, and another seam may produce very different 
fuel. ; | 

It is surprising how a small douceur will sometimes induce a fire- 


man to struggle on with a poor coal. Large users of coal do often 


have their supplies properly tested, but fuel analysis is not work 
that can usually be carried out satisfactorily by а non-expert, 
nor can samples be taken that are really representative. 
The crushing and mixing and quartering are simple operations. 
It is the taking of a fair sample that is difficult. Considering the 
casual way in which a truck of coal is filled, it is improbable that a 
very fair sample would be that secured by taking a barrowful of coal 
when the truck has been half emptied. : 

Dealing with feed water, ап analysis for lime salts should 
be made to determine the proper system of softening to be 
employed, and it must not be overlooked that a water will 
change ite character with the seasons and rainfall, and may, with 
advantage, be analysed periodically. Well waters, however, 
probably vary but little, and in a cbalk well yielding mere 
carbonate scale, the phenolpthalein test will usually be of great 
assistance in regulating the process of treatment. Ordinary salt, 
in these days of high pressures and temperatures, may also produce 
serious corrosion, and should be guarded against. | 

Ón the question of combustion, Mr. Kershaw states truths that 
bave often been emphasised in these columns, reiterating the three 
essentials of complete and economical combustion, viz, air in 
sufficiency, temperature, and mixture. It is the second essential of 
temperature that is usually wanting, and in water-tube boilers the 
third is very often absent owing to the mistaken way in which the 
furnaces are arranged. "The absence of temperature induces the use 
of excessive air to prevent smoke, though it is not perhaps qvite 
clear why this effect is secured. Nor is tbe loss due to excess of air 
usually reccgnised, and the use of air for diluting temperature has 
even been urged by а correspondent in our columns, on the 
erroneous assumption that the heat was there all the same. There 
is a confusion of heat with temperature, as though the gases of a 
boiler furnace escaped st atmospheric temperature, in which case 
such confusion would do no harm. | 

With waste gases at 600° F., the loss by excess of air may be 13 
to 68 per cent. of the fuel burned, the latter loss representing only 
3 per cent. of COs, and even 2 per cent. has been noted. Mr. 
Kershaw thinks that an average of 14 per cent. of OO, should be 
secured in good practice, though it is by no means secured in 
ordinary practice. With the cheaper fuels there is always smoke 
with insufficient air, so that there is really very little danger of lose 
from the production of CO. or carbonic oxide. This sort of loss, 
however, may easily occur with coke fuel or anthracite, and 
admission of air above the fire is quite as needful as with bituminous 
fuel. 

Incidentally, it should be mentioned that closed household 
anthracite or coke stoves ought to have an air admission above the 
fuel level to burn off the carbonic oxide, and economise fuel. 
Mirrors for viewing the chimney top from the firing floor are 
desirable adjuncts toa fireman’s equipment, and damper regulation 
must, of course, be possible from the firing floor. It is satisfactory 
to find Mr. Kershaw condemning the common boiler settings which 
are accepted unfledged from the boiler-makers, and passed by 
engineers without а thought that there is anything better. He 
advocates what has been advocated by us for years past—vis., a 
sufficient capacity of refractory combustion space to ensure mixture 
апа temperature, and he would like to go further, and attempt 
regenerative eflects which have not yet been attempted to any 
serious extent—at least, in stationary boiler work. 

We do not quite agree that the high temperatures of glass 
furnaces are quite a fair parallel. The fael used ia a glass furnace 
is very largely wasted because the glass absorbs very little heat, not 
being evaporated like water in a boiler with latent heat effects. 
In а Lancashire boiler it is probable that much benefit would accruo 
from lining the furnace tubes behind the bridge with firebricks, 
and admitting airat the bridge. The lining of the furnace has been 
tried, but it is difficult to maintain. Possibly the lining would 
endure better behind the bridge. 

Finally, the analysis of the waste gases is recommended, 
especially the determination of the CO,, which is, after all, the 
principal thing to know ; and the author shows & simple arrange- 
ment he has devised for this purpose. 


THE INTERNATIONAL PRINTING 
| EXHIBITION. 


(Concluded from page 774.) 


ANOTHER well-arranged exhibit was that of the Electromotor and 
Dynamo Co, 15, Gray's Inn Road, W.C. ` This firm have on view 
specimens of their motors for machine driving, including а 20-н р. 
slow-speed motor for direct-driving rotary printing presses. The 


КЫ 
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Grigson Patent DRxnocrNG GRAB. 


Grisson patent reducing gear is shown in operation. This gear con- 

gists essentially of а double cam and roller wheel, the cam being 

made of special hardened steel—and the roller wheel of cast-iron, 

with hard steel rollers; the guaranteed efficiency of the gear at fall 

load is 95 per cent., and it runs completely enclosed and in oil. 

We understand that Messrs. Waterlow & Sons, Ltd., have had 14 of 
е 


ELxOTRIC PoLLEY Brock AND Hook. 


these gears running in connection with their printing machinery 
for some time, transmitting power from motors also supplied by 
the same firm. 

A special feature of this stall was the electric pulley block, fitted 
either with & hook for rigid position, or with hand or power 
travelling gear and trolleys, the apparatus. being shown in operation 
lifting a reel of paper. The gear consists of a small motor 
driving through а raw hide pinion and cast spur-wheel, the 
hoisting gear. On the opposite side of the latter is placed the 
starting and reversing controller, operated from the floor by 
means of a rope passing over a pulley. The apparatus is made in 
sizes of J to 10-ton lifts, and in regard to tbe 2-ton size, we were 
assured that 200 lifts per day, with energy at 2d. per unit, would 
cost no more than 3s. per week. We learn that these pulleys are 
being adopted by certain London daily papers. The firm also show 
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& compact electric lift gear on 4 common base plate, and fitted with 
automatic brake control, several electric crane gears and motors, 

Other exhibitors who make a speciality of electrical work were 
Messrs. F. A. Glover & Co, Ltd., of Garrick Street, E. C., who show 
a combined high speed engine and dynamo suitable for small power 
and lighting work, and numerous electric fans and ventilators; 
Messers. F. W. Potier & Co., Phipp Street, E.C., who specialise in 
“Wing” direct current ironclad motors (4 HP. to 6 Н.Р.) and 
“Wing " electric fans, starting and regulating switches, &c. 

Messrs. Henry F. Joel & Co. show a “ Zone” motor and dynamo in 
operation. Messrs. Lennings & Huesing, of Hamburg, exhibit their 
''Univertal" automatic paper feeder, which, it is interesting to 
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note, is electrically controlled, so that the machine will be stopped 
in the event of irregular or wrong feeding, or if the cylinder of the 
printing machine should miss a sheet. 

Мевагв. B. J. Hall & Co., of 89, Victoria Street, S. W., ahow electrical 
printing and copying apparatus specially designed for engineers’ and 
architects’ use. 

Oae cannot leave the exhibition without mentioning the many 
excellent examples of gas engines, many in operation driving 
machinery and dynamos. Among those who are prominent in this 
line are Messrs. Crossley Bros., Ltd., the National Gas Engine Co., 
Ltd., Messrs. Kynoch, Ltd;, Messrs. Tangyes, Ltd. 


, К e 


SUPERHEATED STEAM. 


IN the final discussion on Mr. Rowan's paper before the Insti- 
tution of Engineers and Shipbuilders of Scotland, Prof. Jamieson 
drew attention to the fact that the improvement due to superbeat was 
greater in а compound condensing engine than in а triple-expansion 
condensing engine, and that in a simple non-condensing engine there 
was still greater improvement due to the use of superheat. He derived 
these facts from information received from Messrs. Belliss & Morcom, 
and Mesers. Willans & Robinson, and һе surmised tbat the con- 
densing simple engine might be between the above-named compound 
engine and the non-condensing simple engine. Не also pointed 
out the more rapid increase of gain for the first addition of super- 
heat, and argued in favour of moderate superheat and reheating. 
He further considered that triple expansion is hardly worth while 
employing, and tbat a simple condensing engine should be equal in 
economy to а compound condensing. 

In this argument Prof Jamieson has already been forestalled about 
two years ago, in an article in the ErEoTRICAL Review by Mr. 
W. H. Booth, who called attention to the excessive cylinder pro- 
portions of compound engines when driving a traction load with а 
small load factor, such as must always be tbe case on any tramway 
&ystem using leas than 200 cars. He advocated the reduction of 
cylinder sizes, late steam cut-off for the infrequently occurring 
maximum peaks of load and superheat, for after all the compound 
engine to be economical must have a steady mean load, and it is 
poor economy to installa big engine for & small average load, 


en 


simply that it may carry over the peaks at an expansion of four 
times, which is the ueual minimum expansion provided for. 

Turning to practical points in actual superheaters, Prof. Jamieson 
pointed out the danger of small-tube superheaters which burn and 
warp and cause dissociation of the steam passing through them with 
destructive oxidation of the tubes. This destructive action is, of 
course, inevitable without a good system of water control. 
Dissociation occurs а little over 700° F., showing the folly of those 
who talk about high superheat of 700° and 800° F. temperatures, 
which are impracticable. He says tbat Mn Parsons objects to super- 
heat in the new Atlantic liner turbines. Possibly Mr. Parsons objects 
to uncontrolled superheat. 

Finally, he gives a formala for estimating the gain due to super- 


heat. It is в = 100 — і aw |? where н = heat units 
per lb. of superheated steam measured from feed temperature; 
w = weight of superheated steam used per rH.P.-hour at pressure 
and temperature of saperheat; A and w = similar figures for 
saturated steam. The formula assumes a knowledge of the steam 
used, and is only for estimating actual economy, a somewhat 
supererogatory tusk. , 

Mr. Obamen exhibited a piece of a small tube superheater pipe 
burned to oxide, a shocking example of the cheap small tube with- 
out temperature control. It had, he said, obviously been red-hot, 
and it came from Copenhagen. He complained that superheat of 
200° F. was now being called for, and evidently thought that this 
was too much for ера steam, for at 200 lb. gauge pressure 
saturated steam has already & temperature of 387" F., and the 
superheat temperature would therefore be 587° Е. Mr. Ohamen is 
perfectly right here. It is unwise at present to put more than 
500* F. into an engine, Unfortunately many engineers are asking 
for а temperature of 600° or 700°, and if advised to stick to 
500°, they attribute the advice to self interest. Then they hear of 
some trouble occurring with excessively high superheat, and 
become afraid of anything above 26° of superheat. If carefully 
prepared figures are placed before them, they call them assumptions. 

How can superheat be scientifically and soberly promoted if 
engineers wil) not learn the simple elements of heat, steam, and 
chamical action, and will not follow Prof. Jamiesor's advice, to 
calculate matters out on a basis of British thermal unite or calories ? 

Prof. Storm Ball, of Wisconsin, in a written contribution, very 
correctly put superheating on its true basis, discarding Rankine’s 
statement about the value of superheat during expansion, which we 
know does not obtain. He also swept away the fallacy of superior 
value of т, and that even more erroneous idea that any benefit could 
arise by reason of diminished density—a fallacy, hy the way, which 
still gains support in the columns of an engineering contem- 
porary. 

The Western professor was fully convinced of the economy to be 
derived from the separately fired superheater, of which there can 
be no doubt if fuel is not wasted by the absurd system of controlling 
the temperature by a huge influx of cold air, instead of by usefully 
employing the excess of temperature in a pre-heater of feed water, 
as referred to by Mr. Rowan in discussing the Cruse superheater. 
The latter device has & pre-heater of the feed between the furnace 
and the superheater, and an inner pipe of hot water to control the 
temperature of superheat, and prevent burning of ths outer pipes, 
such as was complained of by Mr. Ohamen. Mr. Rowan also referred 
to nickel steel tubes as having a life three times that of ordinary 
tubes; but even nickel steel cannot last long when red-hot, and 
ordinary steel, with an inner control tube of hot water, will 
last many years. There are now in use and in good condition 
steel tubes that have worked for five years and show no signs of 
deterioration. But in superheating work, intelligence is fully as 
much required as in boiler work. 

No superheater ought to be to & temperature above 
1,400° F., and no tube which becomes red hot to the steam side can 
help becoming oxidised by the passing steam. Hydrogen gas is 
made thus in the laboratory, aud the process of the laboratory will 
be repeated in the boiler house. 16 is high time that the nonsense 
talked about superheat temperatures of 750° F. was stopped, and 
that men should appreciate the absurdity of red hot superheater 
tubes exactly as they would the absurdity of working boilers at a 
red heat. 


CORPORATION TELEPHONES. 


A PAPER with the above title was read on April 12th before 
the Glasgow Local Section of the Institution of Electrical 
Engineers by Mr. A. R. Bennett, and was discussed at an 
adjourned meeting on May 10th. The paper describes in 
more or less general terms the technical equipment of the 
municipal telephone systems with which the author is con- 
nected ; the descriptions somewbat lack specific character, 
but that deficiency is presumably covered by the author's 
preliminary apology for the sketchy nature of the paper. 
Whatever may be said of the financial and political status of 
municipal telephone undertakings, the paper certainly gives а 
sorry account of their technicalfeatures. Welearn,for example, 
that the Glasgow Corporation exchange has & mixture of 
call-wire and “ring-through” operating, that in some 


852 | | THE ELECTRICAL REVIEW. 


[Vol. 54, No. 1,882, May 20, 1904. 


exchanges the call-wire method has been modified by. the 
introduction of clearing-out signals, and that it is proposed 
to abolish the call-wire syatem altogether, though so far 
nothing to replace it has been settled on. These few 
remarks furnish the internal reasons for the great dissatis- 
faction with the Corporation service currently reported from 
Glasgow. In Portemouth and Swansea the ring-through 
system is adopted, grid indicators, self-restoring by gravity, 
being used for the line signals. These signals are worked 
off a central battery, and the subscriber is required 
to keep the calling button pressed down until the 
operator answers. When the operator plugs in, two jack 
springs, forming series contacts in the line signal circuit, 
become separated, thus cutting off the line signal. The 
author considers this device superior to the usual 
American practice of disconnecting the line signal 
by means of a cut-off relay. At Brighton the ring-through 
Bystem is used, but the signalling, both for calling and 
clearing out, ig done automatically by the act of raising and 
depressing the switch-hook. The same series jack device as 
in the Portsmouth board is used for cutting out the line 
signal, which in this case is a drop associated with the 
answering-jack in such a way that the insertion of the 
answering plug mechanically restores the drop shutter. The 
Bignals are worked by a fleeting earth put on one side of the 
. line, the hook being fitted with a special contact making a 
momentary earth as the hook rises and falls, There are two 


clearing-out drops, one red for the calling line, and one 


yellow for the called line. When the called subscriber 
answers, his yellow drop, of course, falls, and must be 
restored, by the operator, Subsequently, when the two 
drops fall the operator takes the simultaneous display of the 
two as a signal for disconnection. The same system is to 
be used at Hull. NN 

А few other switchboard details are described, and the 


author, after claiming that the flat switchboard at Glasgow 


saves much space, incidentally shows that to obviate the 
difficulty of getting at the multiple cables and jacks, the 
multiple cables are laid in a false flooring on either side of 
the board, this false flooring extending a considerable dis- 
tance-behind the operators’ chairs ; 8o that, arranged in this 
way, a flat board must occupy much more space than a 
vertical board. 

A defence is made of the extensive use of armoured cable 
at Glasgow, the principal argument being that as cables 
laid in pipes are sometimes damaged, the duct is not an 
invariable protection ; therefore armoured cables, which are 


much more easily damaged than iron ducts, are quite | 


permissible. 

The rest of the paper is filled up with descriptions of the 
ordinary material used in building telephone lines— wire, 
cable, pipes, and poles—of the dry-air method of keeping up 
cable insulation (which seems to be in constant operation 
at Glasgow), and with careful mention of the names of 
the majority of the manufacturers who have supplied material 
to municipal telephone systems. There is a description of the 
methods adopted to avoid electrolysis, and it is said that iron 
pipes are themselves a protection against electrolysis. In 
describing the underground work at Glasgow, the author 
makes some reference to the criticisms which have been made 
regarding the great difference between the actual cost of the 
Glasgow system, and the estimates on which the Corporation 
proceeded, as follows: With the object of avoiding re- 
disturbance of streeta, the Telephone Committee wisely deter- 
mined to lay a very large number of spare pipes. That 
policy has been completely successful, as, notwithstanding the 
great increase which has taken pluce in the number of lines, 
it has not, so far, been necessary to reopen any important 
street. But, owing to the large amount of capital which has 
thereby been left unremunerative for a time, occasion has 
been given for critics to assert that the estimates have been 
largely exceeded ; but this, when the facts are taken into 
account, is found to be a complete myth.” | 

The discussion was by Messrs. Webb, Kingsbury, and 
Gill, and written communications were received from 
Messrs. Cooke and Watts, dealing with points of detail in 
the various switchboards described. The discussion was 
extremely critical, and there was very little left of the paper. 
at the end. Mr. Webb thought that the author had paid too 
much attention to the promotion side of the telephone busi- 
ness, and had neglected to keep up to date in engineering 


. fetish, and led to bad technical methods. 


advances; consequently the march of progress bad left him 
behind the times. The paper was clear proof of this, as it 
described nothing but antiquated and disadvantageous 
methods. It showed that municipal telephone men were 
learning the business all over again by themselves. The 
adoption of the call-wire system in Glasgow had been a great 
mistake, and had led to а mixture of different methods of 
working, giving à bad service and an uneconomical service. 
The author condemned the relay system, and to avoid it used 
a series jack, an expedient which had many disadvantages and 
would cause bad service, while in a large switchboard it would 
cost, more than a cut-off relay. The relay system was in use 
for a million telephones, and gave an efficient and relisble 
service. If they could sweep away the tangle of different 
methods in use at Glasgow and adopt the relay system 
throughout, they would get not only a vastly improved aervice, 
but a much more economical one. The Brighton board 
was an improvement in municipal telephony, but it was far 
behind standard practice, and the various expedients adopted 
would lead to many operating errors in a busy system. 
Secrecy, i. e., barring the operators out of the circuit, was a 
Operators were not 
intentional listeners. On the other hand, there was frequent 
need for their assistance in getting inexpert users together on 
the line. The cables of the municipal systems were laid ont 
on 8 wrong principle, and the method adopted would prove 
expensive and inflexible. The reference to Spare ducts showed 
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Grn4egow TELEPHONE ESTIMATES AND AcTUAL REŞULTS, 


that the important question of spare plant was not yet properly 
understood by the author. Surplus plant was a necessity to 
provide for regular growth and to provide the flexibility iu 
the plant necessary to cope with the constant changes in the 
positions of subscribers. They must always have surplus 
plant and must recognise it in estin::ting cost. The effect 
of the spare duct on the capital cost of the Glasgow system 
had been over-estimated in the paper. The spare duct was 
only 25 per cent. of the total da-t, and represented not 
over 6 per cent. of the total capital. To show clearly how 
the estimates had miscarried, Mr. Webb had plotted а curve 
showing the estimated cost of a Glasgow municipal subecriber's 
line at various times and the actua: resulte, together with the 
corresponding ratio of gross income t- capital cost, From £17 
per line, the cost given for а Glas;ow system in a paper read 
at Edinburgh in 1896, the average capital cost, per subscriber 
had risen to over £34 in 1904, ar.:1 the ratio of gross income 
to capital had fallen from 34 per sent. to 16 per cent. 

Mr. Kingsbury contributed to the discussion an interesting 
historical account of the ring-throngh system, which the 
author claimed to have invented in 1891. The special 
clearing out drop, permitting the subscriber to ring withont 
signalling the exchange, was shown to have been a stock 
article in America in the eighties, and a drop for this purpose 
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was described їп a paper read before the Glasgow Philoso- 
phical Society in 1887. By reference to numerous historical 
documents, Mr. Kingsbury showed that а much clearer idea 
of the essential requirements of telephone operating was 
expressed in various parts of the world years ago, than was 
evinced in the paper under discussion. 


fully a paper which showed such a defective knowledge of 
the general state of the art. | 
Mr. Gill thought the author had jumped to a hasty con- 
clusion in stating that an iron duct necessarily protected a 
lead cable from electrolysis, The cable and pipe formed a 
composite oonductor of varying resistance in different parts, 
and not always in close contact. The current would some- 
times leave the iron for the lead, and vice versa. He had had 
cases of lead cables being damaged in iron pi The 
reference in the paper to the “ clumsy and expensive relay 
of the * usual American practice" he construed as an attack 
on the central battery system, which was the system adopted 
al over the world by the engineers baving the greatest 
experience. He gave а list of large cities on the 
Continent where tbe central bettery system һай been 
adopted; in England the Post Office had central battery 
equipment for 30,000 lines, and the National Co. had similar 
equipment for 40,000 lines, In America last winter Mr. 
Gill saw central battery equipment everywhere, and found 
that the total capacity of such equipment installed in the 
United States was then over 640,000 lines. He gave 
figures to show that the faults on relays in four working 
systems amounted to one fault relay in 50 years. 
The contrast offered by the general adoption of the central 
battery system, and the variety of systems described 
in the paper, was that on the one hand they had 
standard systems put in five years ago which were 
standard and up-to-date to-day, and on the other hand they 
had in manicipal telephony, in the conrse of three years, 
a different system in each town, and even differences 
in the same town, as at Glasgow. Even the non-telephone 
expert could draw conclusions from that contrast. The 
conclusion he drew was that the Corporations must repair 
the errors of their ways telephonic, and when they awoke to 


the necessity of reconstructing their plants on modern lines 


they would have to face a great wastage, 

Mr. Bennett, in reply, expressed surprise at his little 
paper, prepared in haste to fill a blank evening, having 
attracted so much attention. He p at sore 
length to enter into biographical details regarding his 
critics, and this oocupied so much time that the meeting 
was adjourned before any of the technical pointa raised 
in the discussion were dealt with. He thought a great 
effort had been made to advertise. the common battery 
system; he did not find that he got a very good service 
on that system in London, and he found the talking very 
variable. Не had been told by an ex-inspector of the Post 
Office, that there were many more faults on the Post Office 
` London system than on some Corporation systems, and by an 

ex-official of the National Telephone Co., that the common 
battery system was a parsing craze, and that of two 
exchanges in London, one magneto and one common battery, 
the magneto exchange gave better service than the common 
battery, and was the more easy to maintain. The rest of 


Mr. Bennett’s reply was to be communicated to the pro- 


‘ceedings, and we hope to summarise it at a later date. 


INDUCTION: COIL DESIGN. 


By MORTIMER A. CODD. 


Every year the induction coil is coming more into use for 
the production of X-rays, for the propagation of Hertzian 
waves, for high frequency effects in electro-therapeutica, and 
for ignition purposes in explosion engines; yet it remains 
almost identical in form with the type originating with 
Rhumkorff in 1851. This seems largely due to the fact 
that until the last few years their construction has been in 
the hands of opticians rather than electricians, and that they 

have been used by physicists rather than engineers, 

It is significant that the recent discoveries of Róntgen, 


He thought that it . 
was а duty which members owed to the Institution to discues - 


Hertz and Tesla were made with ite aid, and we may claim 
that it has passed from the realm of the pith ball and electro- 
scope to that of practica! electricity. 

The extreme rapidity of the changes which take place in 
the induction coil renders quantitative measurement next to 
impossible, and the observations of the makers, which are 
almost entirely empirical, are little guide. 

That the induction coil as at present constructed is an 
inefficient transformer there is no doubt. A 6-in. coil was 
tested while giving 4 in. and 6 ip. sparks, the currents in the 
secondary being respectively 00125 and :00077 ampere; 
the input to the primary was in both cases 6 volts 6 amperes, 
or 36 watts, the moat efficient combination (see curve, fig. 1). 


Spark length in inches 


^ 32963 


Fra. 1. 


This gives ап ‘apparent efficiency in the first case of 
10 per cent. and in the geoond of 20 per cent., but as the 
power factor was probably far from unity, these figures must 
be taken as high. 

The causes of this inefficiency may be divided into 
the following parts :— 

" 1. The reluctanoe of the air to the return of the magnetic 
ines. 

Self- induction and resistance of the primary condenser 
and contact-breaker losses. | 

2. Great self-induction and resistance of secondary. 

Inefficiency owing to distance of secondary from core due 
to primary and insulating tube, | 

Leakage of secondary. 

The necessity of an air return for the magnetic lines is a 
fundamental essential of coils, for if the magnetic circuit is 
closed an alternating current ig necessary to energise the 
iron, and if nearly cloeed such low frequencies have to be 
used (with a continuons current), that for practical pur- 
pores sach coils are useless. Such coils labour, too, under 
the additional disadvantages of having a larger hysteresis 
loss, the almost insurmountable difficulties of insulation, and 
the fact that a separate contact-breaker has to be used. 

A coil, however, with its magnetic circuit so partially 
closed ae not to unduly facilitate the retention of the 
magnetic lines certainly advantages, : 

А coil of this nature with а core 2} in. x 8 in., having 
hedgehogged ends, gave a 12-in. spark with about 6 Ibs. of 
No. 86 wire as gecondary, the whole being immersed in oil, 
It is highly probable that by further modifying the design, 
this spark length might be considerably increased. 

There are probably no great hysteresis losses, as the core 


does not go through a cycle (unless alternating currenta are 


used); it is simply magnetised and allowed to lose ita 
magnetism, but there has, however, to bea certain amount of 
coercive force, 

When the core in any way approaches the condition of a 
partly closed magnetic circuit (e.g., by having its ends hedge- 
hogged over) ita diameter compared to its length should be 
made greater, because the reluctance of the iron is then 
more comparable with that of the air ; on the other hand, for 
ordinary bar type cores the iron rarely approaches in magneti- 
sation that inefficient part of the curve nearing saturation. 

The best proportions dictated by theory and practice 
appear to show that the core should in length be twelve 
uss its own diameter. 


854 


THE ELECTRICAL REVIEW. 


[Vol 54, No. 1,382, May 90, 1904. 


Generally speaking, a long coil has more self-induction in 
its primary than a short one, bnt with modern high 
frequency interruptions, not including the Wehnelt, this 
does not appear to matter, and with multi-sectional coils 
length distinctly improves the chances of efficient insulation. 

The primary should be wound along the whole length of 
the core, and not in the middle; for, if the lines be plotted 
by means of iron filings, it will be found that the lines start 
on their return path from the ends of the primary coil and 
hardly at all from the ends of the core, . 

With regard to the number of layers of primary, two 
should be sufficient in an ordinary coil, or at most three, and 
with the long core mentioned above, one layer would 
probably be enough. 

The р.р. of the secondary discharge varies almost pro- 
portionately with the number of turns of secondary, com- 
pared with the number of turns on the primary—that is, 
Vs : Vp == Т, : Tp—therefore it is an advantage to keep 
the primary turns low. 

The р.р. of the secondary, however, also depends on the 
strength of the magnetism and the rate of change of the 
lines of force. 

If more turns are put on the primary, the magnetism of 
the core will be increased, and with the magnetism the self- 
induction, so that a higher voltage would be required to wonk 
the сой, though the current might be lowered; thus a coil 
taking 8 amperes at 10 volta with two layers, would require 
7 amperes at 12 volta with three layers. It is, moreover, 
remarkable that such a coil working off, say, 100-volt 
mains would require but 2 amperes. | 

Again, the more the layers of primary added, the further 
is the first layer of the secondary from the core, and the 
smaller the number of lines of force linked by the secondary ; 
the condenser, too, has to be made larger to stop sparking at 
the interrupter. 

А word might here be said about the function of the 
condenser. It is too generally taken for granted that the 
condenser is simply used to absorb the extra current 
from the primary. Though this is doubtless true, there 
may be another effect which attends the charging and dis- 
charging of all condensers, that is, rapid oscillations are set 
up between the two condenser plates through the primary 
(and battery) when the self-induction of the one and the 


capacity of the other are balanced, and it is when this con- 


dition is fulfilled that the best resulta are obtained. 


& b c d t 


This result has always been arrived at experimentally, for 
it i8 known that if the condenser is too small, the second 
spark is short and feeble, and if too large, the spark is short and 
thick, also that if in a balanced coil there is an additional self- 
induction introduced into the condenser cirouit, the secondary 
spark rapidly falls off, showing clearly that the charging of 
the condenser partakes of an oscillutory nature. 

It bas already been shown by Mizuno that the larger the 
current passed the greater should be the capacity of the con- 
denser, and bearing these results in mind tbe desirability of 
an adjustable condenser seems clearly demonstrated, par- 
ticularly as when the secondary is closed the self-induction of 
the primary is reduced, and vice versd. | 

Ic has been urged that in Lord Rayleigh's pistol shot 
experiment, in the vacuum and electrolytic interrupters, and 
їп the wheel air-blast breaks, no condensers are used. 
The explanation of this apparent anomaly may be that at 
high frequencies a very small capacity would suffice, which 
might be furnished by the layers of primary, or the plates of 
the accumulator or battery. 

Secondary windings may be divided into two classes, 
cylinder and sectional, or a combination of the two. 


In. fig. 2 is diagrammatically set forth the winding.of a 
sectional secondary. Let a, b, c, d, e, represent ebonite 
partitions 4 in. apart. The secondary is wound in between 
these partitions by any fortuitous plan that may commend 
itself to the maker, and should one of the outer wires slip 
down and form a chord to the circle (as often bappens) that 


_ part of the section is short-circuited and rendered inoperative, 


with the risk also of burning through the wire, 

Putting these considerations aside, however, and imagining 
each section perfectly wound, it is clear that the distanes 
between the top = and the bottom y of the winding from the 
tops and bottoms of the partitions a, b, c, &c., must be 
greater than the sum of the spark lengths of any two 
sections. | | 

For instance, suppose each section gives 1-іп. spark, then 
the distance between z and the outer edges of a, b, c, &c., 
and / ара the inner edges of a, b, c, must not be less than 
+ in., because the two sections together give a 1-in. spark: 
that is, the first turns of the secondary must be more than 
i in. from the ebonite tube c, which is, in itself, a fair 
distance from the primary and core; also the greater the 
spark induced in any two sections, the further must the first 
turns be from the core. The height of the winding between 
х and y must, of course, exceed the maximum spark length 
of the section. 
^ The partitions a, 0, c, d, e, therefore, shonld be as narrow as 
possible, and the distance between the first section of the 
coil, a, b, and the last, d, e, must be rather greater than the 
maximum length of spark giyen by the coil. This has been 
accomplished in the jointlegs-wouud multi-section coils, in 
which each partition containg bnt one flat spiral of wire. 

It is obvious that the ebonite tube, besides adding to the 
inefficiency of the coil by increasing the distauce between the 
secondary and the core, has to withstand at each end one- 
half the maximum P.D. of the coil, and should one end of the 
secondary, by chance or degign, become earthed, it would 
have to withstand the whole pressure, with the liability of 
piercing. | | 

Again, the ebonite tube has to be made considerably 
longer than the secondary, for the sum of the lengths of the 
ebonite tube between e, a, and e, e, must, for safety, be 


longer than the maximum spark length of the coil. 


(To be concluded.) 


—Ó——Ó——ÓÉ 


TRAMWAY PERSONNEL. 


As the managersof the more important tramways in the United 
States have made such ап important point of the selection, 
training, and future disciplining of their employés, it is only 
natural that the now Anglo-American (Street Railway 
Review should take an early opportunity to sound English 
managers on the same point. The result is meagre, and we 
do hope that it does not represent the real state of affairs. . 
The managers of the Dublin United and the City of Birming- 
ham Companies, and of, the Glasgow, West Ham, and Bath 


‘Corporation Tramway Departments contribute to the March 
‘issue, and we have found that Mr. Gordon and Mr. Young 
are the only ones who have realised the full scope of the 


inquiry. Mr. Conaty deals solely with the training of 
motormen as emergency linemen; Mr. Carter, of Bath, 
remarks in nine lines that certain bonuses are given to 
motormen for freedom from accidente, and-to conductors for 
freedom from peculation; while Mr. Blain, of West Ham, 
spoils an article, which deals almost entirely in its readable 
portions with discipline, by an excess of unnecessary detail. 
Our readers know how we have striven to drive home to 
English managers the prime necessity for careful selection 
and strict training as the most important factors which go 
towards making a tram service most beneficial to the owners 
and the public; but we regret to say that the seed has not 


fallen on good ground as yet, for the number of undertakings 


which have developed or adopted a definité and complete 


. system is dishearteningly few. 


The size of the system matters nothing. Managers of а 
five-mile run should not think that the smallness of the 
business and the insignificant pay-roll, make the selection or 
the training of their staff any less important relatively 
than they are on a] system inter-threading a city. Within 
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certain limite the percentage of undesirable applicants is the 
same, and the percentage of untrainable men will. be the 
same. It is the percentage that matters, not the numbers. 

^ Much has been said of late about the percentage of rejected 
applicants for service in the Army. We do not remember 
this to have exceeded 60 per cent. in the worst case, but Mr. 
Young finds that no more than 10 per cent. of the applicants 
actually enter the service of the tramway department; as 
many as 75 per cent. being rejected practically at sight, and 
the remaining 15 per cent. later. 

The average wages of both motormen and conductors, but 
especially of motormen, is quite high enough to attract а 
superior class of man, and it is simply the fault of the 
manager if he is content to pay the rates commanded by 
skilled labour for morally or physically-degenerate men. 

A lot of the trouble lies, no doubt, in the fact that managers 
of the type often found in small undertakings seem to have 
а poor idea of what a man should be. Their powers of 
 instinotive selection are weak, and, in consequence, their 
stahdard is low. It is an astonishing. truth, too, that not a 
few men who cannot understand why their staffs are always 
in trouble, either do not make any attempt to trace the 
antecedente of applicants, or place little value on references. 

No matter how steady and upright a man may be proved 
by his references, he should not be considered fit to enter for 
training either as a motormau or as a conductor, until be 
has passed the doctor, There is an extraordinary repugnance 
to this medical examination amongst managers, or if not 
repugnanoe, no definite sense. of the value of this vital test, 
and we can think of no better agente for the education of 
directors and committees, who maybe are even more at fault 
in this respect than their managers, and who, being con- 
verted, will make short work with the manager’s scruples, 
than the various companies which ingure against third party 
and employers’ liability claims. These companies have a 
direct interest in the mental balance and physical soundness of 
the men for whose actions they so frequently have to pay, and 
more attention to this matter at an earlier date might have 

madé it unnecessary for them to keep on raising premiums 
and narrowing policies, until the former have risen to such a 
crippling height that many concerns find it better to effect 
private or mutual assurance. 

Associated with most tramways, or groups of tramways, is 
a віск benefit club for the workmen. Before entrance to 
this can be gained, it is usual for the candidate to have to 
undergo a medical examination. We know that a very 
vague, but almost ineradicable, fear of what tbe omniscient 
doctor is going to do, possesses in general the class of man 
for whom these sick clubs are instituted, and, as insurance 
companies can witness, not alone that class, but many of 
. the class that onght to know better. | 
This terror of the uncultured imagination is responsible 
for the lamentable fact that the membership of clubs which 
insist on examination (however cursory that, may be in 
reality) often does not bear a sufficiently heavy ratio to the 
number of employés. As the success of a sick club, as of 
an insurance company, depends on the number of its 
members, the officials of tramway undertakings which con- 
tribute as a rule to the clubs, are confronted with a temptation 
to boost the membership to the maximum by compulsory 

Compulsion is generally syhonymous with tyranny, and 
should be avoided. It is toa alien the first ане of the 
weak ruler. But, where there would be many arguments 
against compulsory membership of a sick club, involving 
. eompnisory medical examination, there can be few against 
making every applicant for employment pass the doctor ; 
the primary object being to keep out the physically unfit, 
but an important secondary result being obtained simul- 
taneously by removing the necessity for another visit to the 
doctor before gaining admission to the sick club. The act 
of enrolment on the pay-sheet thus makes a man eligible for 
the sick club, and if the membership does not increase under 
those circumstances, then it will be time for the trustees to 
consider either their stability or the scale of benefits, or the 
methods in use for enticing new members. 

Having chosen your man, it remains to train him, and no 
better means for doing this can be found than those adopted 
or devised in Glasgow. The full curriculum is expensive, 
but it may be modified to suit the size of the undertaking. 
In too many cases the period of training is looked on by the 


management as so much waste of time, and anything deeper 
than driving for à week, or perhaps a fortnight, under the 
direction of a motorman who has been “trained” in the 
same way, is considered unnecessary for any learner. _ 
After catching and breaking comes the hardest task of all, 
because in its issue is involved the play of human nature, the 
variables of temperament. | oF 
There is a three-fold but single problem before the 
manager. He has to keep his man, to keep him good, 
and to keep him contented. If he is not successfal we may 
be fairly certain that the fault is his own, assuming of course 
that he has a free hand, and is not like the late unfortunate 


at a Metropolitan Borough who owned to 48 rulers. The 


secret of success is concealed within the two words—encourage- 

ment and discipline, and for both the gracious quality of 

sympathy is essential. | 
Touching these matters, what better advice can there be 


than that given by the immortal Don Quixote de Ia Mancha 


to his henchman Sancho, when the latter was appointed 
Governor of the Island of Barateria ? 


Never pronounce judgement rash or wilfully, which is very frequent 
with ignorant judges, that presume to be skilful, . . . 
not many statute laws; and those thou dost make, see they 
be good, but chiefly that they be observed and kept; for statutes not 
kept are the same as if they were not made, and do rather show that 
the prinoe had wisdom and authority to make them tban valour to 
seo that they should be kept. And laws that only threaten, and are 
not executed, become like the Beam, king of froge, that at first scared 


‚ them, but in time they despised, and got upon the top of it. 


Good results can be obtained no more from the human 


machine than from the mechanical without the taking of 


pains, Great pains in the selection of material, in the shaping 
of it, and in the setting. to work. Constant peins, but less 
intense, in the guidance and continued work. 


NATIONAL ELECTRICAL CONTRACTORS’ 
ASSOCIATION (NORTHERN SECTION). 


THz annual general meeting was held at Leeds on Saturday, May 
14th. Mr. E. C. Wallis (Leeds) presided, and representatives from 
Newcastle, Leeds, Huddersfield, Blackburn, Manchester, Btock- 
port, Liverpool and London were present. Mr. Wallis moved the 
n of the annual report and balance-sheet for the sixteen 
onths ending April 30th, 1904. 
Election of officers for the ensuing year then took place, as 


follows: ' 


Chairman, Mr. J. McDermott, Manchester; Vice-Chairmen, Mr. 


H. C. Wallis (ex oficio), Leeds, Mr. В. Н. Gowdy, Newcastle, Mr. W. 


Button, Liverpool, and Mr. E. T. Steinthal, Manchester; Hon. Secre- 


- tary, Mr. W. Cross, Newcastle; Hon. Treasurer, Mr. T. G. Usher, 


Newcastle; Hon. Auditors, Messrs. S. Н. Gowdy and J. Andrewes, 
Newcastle; Hon. Solicitor, Mr. R. Tweedy Smith, of London; 
Representatives to the Central Board, Messrs. J. McDermott, E. C. 
Wallis, W. Cross, G. H. Harford. T rcr 

Mr. Wallis having vacated the chair, Mr. McDermott took his 
place and gave a short address, referring to the good work done in 
the past year, and hoping for good results in the ensuing year, under 
the new scheme of reconstitution. Reports were presented from 


. the various local branches, showing that quiet but usefal work was 


being done in each district. The Manufacturers’ Agreement was 
referred to, and members were specially appealed to, not to con- 
tract out of the terms of the agreement with regard to the pre- 


' ferential discount, but to insist on its universal application. The 
. Workmen's Registration Scheme and the Rules for Workmen were 


reported on, and gave rise to а short discussion, leading on to the 
question of apprenticeship, and the education of workmen 
generally. 

Suggestions were made for the formation of correspondence 


classes, and the issuing of a small technical handbook or periodical 


for the use of the men employed by the Association, so as to offer 
better training than some of the correspondence classes (sometimes 
very harmful) so freely advertised at the present day. Mr. Oross 
read one or two samples of the extraordinary style of teaching given 
by: this system, which were remarkable for their extravagant 
inapeuracy and ignorance. It was also suggested that an education 


committee should be formed to act in conjunction with local 


education authorities. 

А survey of the results of opposition to the abuse of municipal 
trading was presented, and led to discussion as to how far such 
trading was advisable, It was generally felt that the growth of 
municipal debt and trading, to the detriment of the private enter- 
prise of the ratepayers, was not to be commended, but that if due 
care were taken by the Association when Bills came up for con- 


. sideration, clauses could be inserted which would enable the 


corporations to promote free or assisted wiring, so long as the work 
was done through a bond fide electrical contractor. The “ Ealing 
Clause” was cited as an example of this, and reference was made 


to the fact that this clause had been successfully introduced else- 


where. If this clause were not inserted, strenuous opposition should 
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be offered to the ВШ. 5 dine € се to e 
possessed ratepayer of deman & poll on the qu о 
any pro ea Mabe of powers, and also to his right to 
challenge any item of expenditure before the public auditor, and 
have unauthorised payments surcharged to the committee that 
sanctioned them. | 

Mr. Rawlings д) introduced the “ Standard Specification 
tor Wiring of Buildings from Supply Mains," which was in the press, 
and would shortly be issued to members, being copyrighted for the 
use of the Association. This specification was the result of carefal 
consideration by a committee which included a consulting engineer 
and the editor of one of the technical papers, and it would probably 
bring about a great saving of time to members. Liverpool was 
arranged as the next place of meeting, the date being left to the 
discretion of the executive. 

Votes of thanks to the retiring and present chairmen concluded 
the bdsiness Ап oxtraordinary general meeting was then held to 
discuss the new memorandum and articles of association of the 
Electrical Oontractors’ Association (Incorporated). 

Mr. Tweedy Smith introduced the question, and explained the 
main outlines of the scheme, showing that the now Association was 
to be а company limited by rantee, and was to be formed to 
take over the work of the National Electrical Contractors’ Asso- 
ciation (Unincorporated), so as to allow of more effective control 
and representation, and to enable the Association to take legal and 
Parliamentary action in advancing its objects. | 

Provision had been made for wide powers dealing with arbitration, 
education, examining and ting certificates, publishing papers, 
and esteblishing offices and reading rooms, &c. The liability of 
each member would be limited. There would be a paid secretary, 
selected for ability in opening ont new districts and organising the 
new departments of the work. 

A resolution adopting the memorandum and articles of asso- 
ciation, and providing for the merging of the present Association 
into the new incorporated one, was passed by a unanimous vote, 
and the chairman and vice-chairman were instructed to sign as 
original subscribers on behalf of the Association. This closed the 


proceedings. 


NEW PATENTS APPLIED FOR, 1904. 


Compiled express y for this journal by W. Р. Тномрвои & Oo., Electrical Patent 
Agents, 899, High Holborn, Lo W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


10,19. Improvements in dynamo-electric machines." Tre BRITISH 
e r Co., LTD. (The General Eleotric Co., United States.) 
ay 


May 2nd. (Complete.) 

10,068. * Improvements in electric switches." THE GENERAL Contracts Co., 
Lrp., E. B. Соок and W. Н. CHIPPERFIELD, Мау znd. (Complete.) 

10,070. *' Improvements iu or relating to regulating sockets for electri 
lighting, heating or power purposes.“ L. F. Bonia, Jum, May 2nd. 

10,078. ‘Improvements relating to electric telegraphy.” 8. G. Brown, 
May 2nd. z i 

10,079. ‘*An improved electric system and means for directing the training of 
searchlighta and the like." W. D. KiLRoy, May nd. 

10,080. 'An improved system and apparatus used therein for the dis 
1 of electrical energy over a large sub-divided area." A. E. TANNER 

ay ° 

10,081. “ Improvements in electrio meters." R. F. VENNER. May 94. 

10,119. An improved method of and means for adapting electric candle 
to sconces and the like," C. C. Reunart. May 8rd. 

10,183. ''Improvemente in sparking plugs for internal combustion engines.’ 
C. J. MayHEW. May Brd. 

10,142. ‘Improvements in and relating to electrical conductors.” P. A, 
Мсбеовок. May ard. (Complete.) 

10,147. An improvement in the provision of an automatic electric brak 
on гап, operated by electricity from an outside source of current," J.BAxkns 

ay 8rd. i 


10,171. *'Improvements in means for regulating the second current 
produces id direct current converters." R. A. MULLER, ay Brå. 
(Complete. 


10,172. ‘‘ Improvements in dynamo electric machines.” O. Імвдү, 
(Bullock Electric Manufacturing Co., United States.) May 8rd. (Complete.) 
10173. “А combined electric switch and plug conneotor." May 8rd 


(Complete.) 

10,182. Improvements in or relating to means or ap 
current to electrically propelled vehicles on railways.” 
MARSHALL, May &rd. 


10,188. Improvements io or relating to current collecting apparatus and 
overhead frogs for use with electrically operated tramway and railway vehicles." 
C. H. MERZ and A. H. MansHALL. May 8rd. 

10.210. Improvements in electric traction on a shallow conduit system." S.G, 
BENNETT. May 4th. 

10,229. “ An improved life-guard or saving car, to be attached and driven 
forward or reversible for electric tramoars, steam cars, engines, or апу other 
locomotive driven on roads, rails, or metals.” J. В. BaiLzy. May 4th. 

10,212. Improvements in bhigh-tension electric current switches." Tux 
MEE THoxsoN.Hocsrow Co. (The General Electric Co., United States.) 
May 4th. 

10,248. Improvements in vapour electric apparatus.” Е, А. CaRoLAN, (The 
General Electric Co., United States.) May 4th. 

10,244. ‘* Improvements in vapour electric apparatus." E.A.CanoLax. (The 
General Electric Co., United States.) May 4th. 

10,245. Improvements in vapour electric apparatus." E. A. CaROLAU. 
(The General Eiectrio Co., United States.) May 4th. 

10,246. “Improvements in vapour electric apparatus.” E. А. CAROLAM. (The 
Genoral Electric Co., United States.) May 4th. 

10,247. Improvements in vapour electric apparatus.” E. А. CAROLAN. (The 
General Electrio Co., United States.) May 4th. 

10248. ''Improvements in vapour electric apparatus," E. A. CamoLax. (Ihe 
General Electric Co., United States.) May 4th. 

10,249. ‘* Improvements in vapour electric apparatus." E. A. CaARoLAN. (Ihe 
General Elecirio Co., United States.) May 4th. 


atus for conveying 
. Н. Merz and А, Н, 


. Hovston Co., 


10,260. ‘Improvements in vapour electric apparatus.“ E. A.Camoraw. (The 
General Electric € Oo., United States“) May 4. 1 


10,276. ''Improvements in electric block signal systems." T. SiLvExE. 


' May 4th. (Complete.) 


10,906. ‘* Improvements in the method of and means employed for supporting 
and connecting the trolley wires of overhead electric systems." J. HAYDOCK 
and T. S. Joxxs. May ôch, | 


10,841. Improvement in vapour electric apparatus.“ E. А. Слво ли, (The 


General Elec Co., United States.) May 5th. 

10,858. provee construction of mounting of trolley-arma for collectin 
electric energy from overhead cables for electric traction.” В. B. PHILLIPS aad 
T. C. PaAnzixX. May bth. 


10,870. ‘‘ Improvements in or relating to secondary or storage battery plates.” 


| А. J. Bout. (C. Potter, United States.) May 5th. (Complete.) 


slaty “ Electro-medical apparatus.” H.I.W.ScHwEpDLER. May 5th. (Com- 

10.406. Improvements in and relating to spark s for electric tion 
for internal combustion engines.” F. T. Вир, Mar dane = 

10,429. “ Improvements in or connected with“electric incandescent lamps.“ 
У. МсАсвілив. May 6th. 

10,480. ‘Improvements in electric cables.” А. WHaLLEy and E. А. BAYLES. 
May 6th. (Complete.) 

10448. ' Improvements in electric ignition coils and the Uke.“ Н. HALFORD, 
E. Вностз and В. BripcwaTeR. May 6th. 

10,465, “ An improvement in elevated structures for communication by rali- 
way, tram or other means in oities, for affording facilities for the distribation 
therein of water, gas, electricity, rower, heating, lighting, cooling and the like; 
the transport of materials, messages, and the like by pneumatic tobe or 
other means and for communicating by wire or wires.” J. STRUTHERS. May sth. 

10,456. *- Improvements in and relating to electrio switches." Tne BnrTISH 


A ION ON STIN Co., Lro. (The Generai Electric Co., United States.) May 


10,457. “ Improvements іп and relating to alternating-current electric motors.” 
Tas British Тномвок-Носвтон Co., LTD. (The General Electric Co., United 


States.) May 6th. 


10458. “ tu proremánte in and relating to alternating-current electric motors.” 
Tae Baritisa Тномвок-Носатон Co., LTD. (The General Electric Co, United 


States.) May 6th. 


10,469. ‘‘ Improvements in electric control systems." THE British THOMSON- 
. (The General Electric Co., United States.) May 6th. 


10,400. Improvements іп and relating to electric switches." THE BRITISH- 


| . Co., Lap, (The General Electric Co., United States.) May 


10,461. ‘Improvements in multiple switch rheostate.” Тик Батан 
„ Co., Што. (The General Electric Co., United States.) 

ay 

10,488. Improvementa in earthing devices applicable to lightning arresters 
and the like.” I. B. Втгвивлом and F. G. BLI. May 6th. 

10,499. “Improvements in eleotrical measuring instruments.” 
Epocu nnr and E. I. EVERETT. May 6th. 


are " Improvements in prepayment electricity meters." R. C. GRIESBACH. 
y 7th. 


10,508. “Improvementsin trolley wheel spindles for electric tramway cars." 
W. А. ExrwisTLE. May 7th. 

1 . “An improved driving gear for electrically-driven rotary brushes. 
J. Macizan. May Tib. : d 

10,576. Improvements in and relating to type printing telegraphs.” E. J. 
BTELJES. May 7th. | 

10.551. Improvements in the arrangement of electric motors in or on elec- 
trically-driven vehicles," F. Как, y Ith. 


D. M. K. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


TROLLEY ELECTRIC Tramways. G. Hall 26. January lst. 

ELECTRO-MAGNETIO APPARATUS, Siemens Bros. & Oo., Ltd., and L. M. G. 
Ferreira. 70. January lst. 

ELECTRICAL REMINDER CLocks. G. C. Marks. (Communloated.) 871. 
January 

ELECTRIC Arc Lamps. The British Thomson : Houston Co., Ltd., and E. J. 
Murphy. 896. January 13th. 

ELECTRIO IGNITION APPARATUS, Sir O. J. Lodge and A. M. Lodge. 2,168. 
January 29th. Y 

ELECTROSTATIC APPARATUS FOR RELAY AND OTHER RECORDING AND OPERATING 
Purposes. G. D. Rung and D. la Cour. 2,112. January Weh. 

ELECTRIC DISTRIBUTION Systems. A. J. Boult. (The Osborn-Morgan Oo., 
United States.) 9,256. January 80th. 

COMBINED ELECTRICAL SWITCHES AND ELectno-MaGnetic Cur-ovts. R. W. 
Bill and Е. W. Abbott. 2,848. January 81st. 

ELECTRIC Авс LAMPS. F. M. Lewis. 2,609. February 8rd. 

TELEPHONIC TRANSMITTERS, W. E. Heys. 2, 718. February 6th. 

Cars ron TROLLEY Winks oF ELECTRIC Tramways. C. Close and J. Ramsey. 
2,857. February 6th. | 

ELECTRIC TRAMWAY Systems. R.Zuppinger. 2,998. February 7th. 

New or ЇМРВОҮЕр DEVICES FOR INDICATING THE Srorrixd PLACES OF ELECTRIC 
'(TRAMCARB, APPLICABLE ALSO FOR OTHER PuvmPosms. I. Boulton. 3,1032. 
February 10th. 

APPARATUS FORM MaxiNG Colts ror ELECTRICAL APPARATUS. E. A. Carolan, 
(The General Electric Co., United States.) 8,158. February 10sh. 

FLkcTRiC BRAKES FOR Cams. R. W. James. (The Algonquin Electric Brake 
Co., United States.) 8,170. February 10th. 

Haxckks FOR OVERHEAD TROLLEY WinkS, A. Richardson and W. H. Allen. 
8,226. Februaryllth. - 

ELECTRICAL IGNITION APPARATUS APPLICABLE TO INTERNAL COMBUSTION ENGINES. 
A. Eckstein and H. J. Coates. 8,244. February lith. 

ELECTROTYPE BLocks. J. W. Cornelius. 8,306. Peru 18th. (Date claimed 
under Patents Act, 1901, February 18th, 1902, being date of application in 
United States.) 

ConTROLLING Exectaic Сівссітв. H. Leitner and R. N. Lucas. 6,425. Feb- 
ruary 13th. 

Lumixous Vapour ELEcTRIC Lamps. G. L. Hogan. 8,608. February 16th. 

REGULATING DEVICES FOR EL&cTRICALLY-PROPELLZD VEHICLES. J. 8. Raworth. 
8,657. February 16th. 

Motors AND REGULATING Devices FOR ELECTRICALLY - PROPELLED VEHICLES. 
8,668. February 16th. 

Evectric LioHT SarretTy RELAY. A. H. Johnson and F. R. S. Bircham. 8,783. 
February lsth. | 

Contact BTUD AND FIXING FOR Usk wits SURFACE CoNTACT Systems оғ ELECTRIC 

ce. V Traction, W. Griffiths and B. Н. Bedell. 8,888. February 18th. 


UV — 77 «Стул on Rn 


THE 


ELE CTRICAL REVIEW. 


Pd 


VoL. Liv. 


ELECTRICAL REVIEW. 


* , 


(No. 1,888. 


Vol. LIV.) CONTENTS: May 27, 1904. 
Фе Steam Turbine in Electrical Engineering .. - .. 857 
faduction Coil Design (Mus.) (concluded) Vos 859 
The Stalybridge, der Mossley and Dukinfield Tramway 
and 8 ( 1ч.) — 860 


Correspondence — vee i ese *. 862 


Bteam Curves (mus) ss Ke git ees sag M i 866 
The Rspulsion Motor - us i oes © .. 868 


Business Notes ое 868 
Leicester Corporation Electric Tramways (ius) e 875 
Electricity Supply Accounts - - 882 
Oity Notes ... T ds jui i .. 883 
Stocks and Shares .. s sè aaco aee s uve 888 
Share List of Electrical Companies TT T $n .. 887 
Market Quotations .. ik .. 888 


Blectrio Tramway and Railway Traffic Returns see .. 888 
Institution of Electrical Engineers :— | 


Power Station Design (@ыз.) ree e. ose 889 
The Consumer's Deposit $n is "T - *. 891 
The Navigable Waterways of Belgium dos pss .. 891 
Overhead Tramway Construction —  ... ET TM .. 892 
Royal Society Conversasione ... a “Р iss .. 895 
New Patents Applied For... rr. . 896 


Published Specifications ... ie see T vs *. 896 


THE 
UNIVERSAL ELECTRICAL DIRECTORY 
1904 Edition 


Prloe, in Great Britain, 108. Post Free. 


RRITISH COLONIES, ifs. Post Free. 
U. G. A., 13s., Carriage and Duty Free. 
OTHER COUNTRIES, 13s. Post Free. 


P 


Н. ALABASTER, GATEHOUSE 4 OO, 
4, Ladgate Hill, London, Е.С. 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


` TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


THE 


OFFIOE 1—9, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AGEEKay, LONDON." 
Telephone No. 938 Holborn. 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Ce. 


ADVERTISEMENT RATES ON APPLICATION. 


Code, A B C. 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 


AND HAS 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


8 UBSCBIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. To 


&ll other countries, per Year, £1 10s. 
BINDING.—8Bubscribers' numbers bound, including case, for 4s. each volume. 
CASES.—Cloth Cases for Binding can be had, price 2s. 6d. each; post free 28. 9d. 
. READING CASES, to hold from One to Twenty-six Numbers until the volume 


is complete for Binding, can now be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), 6s. 6d. 


. FOREIGN AGENTS.— New York: D. Van NosTRAND, 93, Murra dir dcs ее 


Paris: Veuve J. Borveav, 22, Rue de la B B 
Unter den Linden. i ue de la Banque, Berlin: AsHER 

Cheques and Postal Orders (on LE. Office London tobe made payable to 
Mr, H. ALABASTER, 4, Ludgate Hill E. C. ^ pay 


MAY 27, 1904. 


— 


No. 1,888. 


THE STEAM TURBINE IN ELECTRICAL 
ENGINEERING. 


WE have, for several years, insisted on the valuable qualities 
of the steam turbine as a prime mover for electrié generators, 
and we regard the paper recently read before the Institution 
of Electrical Engineers as at any rate well timed, coming, as 

it does, at a moment when the attention of engineers in all 
parte of the world is concentrated upon this subject, 


. We аге especially pleased to note that the original 


inventor, the Hon. C. A. Parsons, whose claims 
to that  distinetion were cordially recognised by 
various speakers in the discussion, associated with him- 
self in the development of the Parsons turbine, and 
as joint authors of the paper, his colleagues, Messrs. G. G. 
Stoney and С. P. Martin, who, һе said, had worked with 
him from the commencement. The tribute paid to Mr. 
Parsons by Mr. G. Insull, the well-known head of the 
Chicago electricity supply undertaking, must have been 
especially gratifying to him. 

The paper consists mainly of an historical outline of the 
development of the Pursons turbine from 1884 to date, with 
a summary of the principal resulta obtainable from; turbines 
of various outputs at the present day, there being little of 
novel character in it beyond the description of the“ vacuum 
augmentor,” and nothing at all about other types of steam 
turbine. In fact, the paper ought rather to have been dalled 
„The Parsons Steam Turbine, on this account, and it is 
to be regretted that the authors refrained from any expres- 
sion of opinion as to the merits of the rival types. 

Engineers are awaiting with keen interest the authori- 
tative announcement of the results obtained with the 
large Curtis turbines now running in America, and of 
the 10,000-H.P. Parsons turbine in course of construction 
on the Continent. Fortunately Mr. Insull was able to give 
some interesting particulars relating to the 6,000-k w. Curtis 
turbines in one of his Chicago power stations, which, he said, 
gave results 30 per cent. better than the plant in a recipro- 
cating engine station of 17,000 kw. Mr. Merz also con- 
tributed the first independent statement of an efficiency 
test of а Curtis turbine — namely, а 500-kw. set 
which he has installed at Cork. This set consumed 20:5 Ib. 
of steam per KW.-hour, with а vacuum of 27 in., and steam 
at 150 lb.. pressure, superheated 100° Е. Mr. Merz stated 
that with a vacuum of 284 in. and 150° superheat, the steam 
consumption would have been reduced to less than 19 lbe. 
These resulta, while they do not excel those obtained with the 
Parsons turbine under similar conditions, show that there is 
not much to choose between the two types so far as steam con- 
sumption is concerned, and according to Mr. Stoney, the floor 
space occupied, as well as the capital cost, is about the same 
in each case. Doubtless, a quantity of valuable information 
as to the performance of the various types of turbine 
will be forthcoming next week at the joint meeting of 
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Mechanical Engineers in Chicago, where no fewer than four 


papers on turbines are announced to be read; this fact alone ` 


would suffice to indicate the extraordinary manner in which 
during tbe last few years tbe turbine has aroused the 
interest of the engineering world. 

But how goes it with the gas engine? The contest seems to 
be one between low fuel costa and Tow capital charges, in 
which the latter scores an easy victory—at present. But it 
must not be supposed that the gas engine will always be 
more costly than the steam turbine. The course of 
evolution of the gas engine somewhat resembles that of the 
turbine, which was almost ignored whilst it was built only 
in small sizes, but sprang into the front rank directly the 
large turbine became a reality. Although under present 
conditions fuel costs are undoubtedly of less importance 
than capital charges, great changes may take place, and 
load factors may improve to such an extent as to com- 
pletely reverse the situation. Further, the cost of gas 
engines and producers, which must be taken together, may 
quite possibly be brought below that of tarbines together 
with boilers and auxiliaries ; and in the south, where coal 
is costly, the fuel consideration becomes more weighty. The 
possibility of producing a satisfactory gas turbine is 
always present, and if it were realised would settle the 
matter at once; but there is no immediate prospect of this 
being done, and there are enormous difficulties to be over- 
come before success can be attained. i 

There is, however, an important question which has been 
almost passed over in the recent discussions— namely, if we 
grant that the steam turbine is at present master of the field 


in large power stations, to what extent is this true of the 


smaller installations? In moderate sizes—below, say, 
500 xw.—the gas engine has only to compete with the 
reciprocating steam engine, and we believe that under these 
conditions the gas-driven station, properly designed and 
operated, is already able to show results at least as good 
as, and probably better than, any steam-driven plant of 
equal size in total costs per unit. 


IT has been said that general ignorance 


The Pri 

and Quality obtains on the important subject of 

ар rubber in its relation to the electrical 
industry. The probability is that the comment is 


scarcely unwarranted. Recollections of recent law cases 
bring back the memory of how expert witness after 
expert witness hurriedly disclaimed any desire to pose 
as the possessor of a knowledge of rubber. In one саве 
especially, where the whole point at issue lay in the 
quality of the rubber used in the insulation, every other 
point was argued bnt the main one, bringing about a some- 
what ludicrous state of affairs. If this lack of knowledge 
obtains in this branch of the industry, how much greater 
must it be in the others. It would be amusing were it not 
80 serious, to hear the frequent stipulations as regards the 
use of the beet Para in inanlatien, when the price quoted 
must necessarily forbid its use entirely, or only in a very 
attenuated form. The price of Para rubber has for 
some time been well over 48. 9d. per Ib. in its crude state, 
and on an average 15 per cent. of the crude rubber is 
lost before it finishes its course through the washing 
and drying processes. It may be taken, therefore, that 
the material ready for manufacture costs at least 
58. 6d. per Ib. It is fairly easy for any reader to calculate 
the weight of the insulation, and the price he paid for the 
rubber in it, apart from anything else. On the basis of the 
prices which too generally obtain nowadays, the investigator 
will be forced to the conclusion either that the manufacturer 


is a philanthropist, or that the insulation is “ very much 
mixed" rubber. 

Dismissing the first hypothesis (with regret), the investi- 
gator ig now face to face with the position into which his, and 
others’, kecnness in buying has forced the manufacturer. Let 
us make our views quite clear. There is as good insulated 
wire manufactured now as ever there was, but, unfortunately, 
much of the stuff bought nowadays does not merit this 
description. The manufacturer has been forced by his cus- 


Аа 


together, far less give protection? 


tomers into making an insulation which would have been 


scorned years ago. It is true his more perfect knowledge 
has enabled him to use his materials to better advantage, 
but the process of cheapening must have an end somewhere 
and at some time, and it is time everyone in the electrical 
industry realised it ; manufacturers are only to be blamed 


in so far that they have given way to a demand for an 


article at a certain price. The demand has been made by 
those who should be in a position to know the circumstances 
of the саве, and to judge of what ів necessary. We 
incline to the opinion that a more adequate knowledge of 
rubber and the price of it would, in a large measure, 
bring about a better state of affairs. It. is for the credit 
of the industry that the work it does should at all times be 
work well done. How is it possible to accomplish this, 
when the very maierial that is relied upon fer protection 
is attenuated to such an extreme degree as to scarcely hold 
© ie. 
This may appear an exaggerated view, yet it is apparent 
at times at the present moment, and is the inevitable goal to 
which we are speeding. Rubber insulation is, and always 
should be, a non-conductor of electricity, able to withstand 
the ravages of time, and the more or less accidental attacks 
of the elements. Сора rubber insulation can do all these 
things better than any other practical material. Inferior 
rubber insulation can only do these things in the ratio of its 
inferiority. However skilfnlly chosen and skilfully prepared 
are the other ingredients of a rubber-com-something-else 
insulation, it must always be remembered that none of 
these can supplant rubber in its properties, and most of them 
tend to its earlier disintegration and the consequent loss of ite 
properties. It lies with the electrical industry to say how 
much further the cheapening process on certain classes of 
work is to be carried. It is its credit, and ita credit alone, 
that is imperilled. It is nothing to the public that the 
contractor may have had the fixing of the price. The makers 
had the expert knowledge, and with them rested (in the 


opinion of the public) the right to вау what quality of 
material should be used. | 


We know, of course, that во long as any man has the power 
(no matter whether he be the most ignorant on earth) to nse 
the title of electriciav, so long will there be those to whom 
the credit of the indastry is as nothing. No appeals would 
touch such a man, except an appeal to his pocket. It is to 
the more responsible members of the industry that we put 
the question, whether it is not time to cry a halt to this 
process of dangerous cheapening ? ( 


IN the Australian Federal Parliament 
a few weeks ago Senator Keating asked 
the Vice-President of the Executive 
Council, upon notice— 

Will the Government, if it has no objection, cause to be placed 
upon the table of the Senate copies of all documents relative to its 
negotiations with the Eastern Extension Telegraph Co. in con- 
nection with the purchase of the Tasmanian Oable, including any 
opinion or opinions that may have been taken as to whether the 
cost, of such а purohase wonld be new cr transferred expenditure ? 

Benator Рглуғовр in reply said: It is not considered to be 
р to make the documents in connection with this matter 
Public. : 

The above is an extract from the official report of the 
recent debates of the Federal Parliament. 

For some time back rumours of such negotiations have 
appeared in the London Press, but the figures quoted as the 
amount demanded by the Eastern Extension Co. have 
been so absurd as to discredit even the truth of any such 
negotiation. The first of these two cables was laid in 1869 
—35 years ago—the second was laid 19 years ago; they are 
both about 180 miles long, and in view of the fact that 
liberal subsidies have been paid for them by the Tasmanian 
Government, and remembering at the same time that the 
late Sir John Pender, an acknowledged authority on these 
subjects, dealt with the embryo Pacific cable on a basis of a 
14 years’ life, when opposing the Pacific cable project in 
the columns of the Times some years ago in discussion with 
Sir Charles Tupper; we cannot surely be far wrong in 
suggesting that as a token of contrition and reparation, the 
Eastern Extension Co. should present these cables, for 
what they are worth, to the Commonwealth, a graceful aci 
which would cost them notbire. 


State Purchase of 
Australian Cables. 
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INDUCTION соп, DESIGN. 
Bx MORTIMER A. CODD. 


(Concluded from page 854.) 


IN the cylindrical winding the ebonite tube can be done 
away with entirely, thus bringing the first turns of secondary 
much nearer the core, во that the inner end can be eerthed. 

Let a, b, с, d, e, fig. 3, represent the insulation between 
the layers of secondary. As these layers are not more than 
„y in. thick, it is quite an easy matter to insulate the 


. layers from each other, but suppose that the last layer, d, e, 
is less than the maximum sparking distance from a, b,a 
spark will naturally jump between the last layer and earth. 

For instance, suppose the number of layers a, 5, c, &o., to 
be 32, and the height from a {ое 1 in., then each layer 
must only be made sufficiently long from z to y to give a 
spark of not more than guy. 

It is seen, then, that at present sparke of only moderate 
length can be prodaced by this method; but by using two 
cylinder sections on the same core, with their inner ends 
earthed and an ebonite disc between, much larger sparks 
may be obtained, though this has the disadvantage of leaving 
the best magnetic part of the core (the middle) unused. 


If more than two cylinder sections be used it is n 
to revert to the ebonite tube, thus losing one of the advan- 
tages of cylinder windings, while if a t number of 
sections be used, and the insulation between layers be 
omitted, one has then but the usual multi-sectional coil. 

The making of secondaries having а large external dia- 
meter is to be deprecated, because for every turn on the 
outside layer three or four times as much wire is used as on 
the inside turns, with a corresponding increase in resistance 
and expense. 


The opposite extreme, however, of making the coil long 


and thin, should not be adopted, as the induction at the ends 
of the core is low. 

Two such secondaries, one long and thin, the other short 
and dumpy, were constructed, but the difference in the 
results was not very marked, being, if anything, in favour of 
the short secondary. With a view to finding the best position 
for the secondary, the following experiments were carried 
out :— 


An iron core having a length 12 times its own 
diameter was wound with a primary, and over this were 
slipped test coils of different diameters, but having a 
fixed number of turns and connected to а hot-wire volt- 
meter. The test ooils were from 13 in. to 74 in. in 
diameter respectively. The primary was conn to the 
mains through an electrolytic interrupter and the current 
was kept constant. 

From the curves, fig. 4, it will be seen that the induced 
E.M.F. falls off rapidly from abont the middle third of the 
core, though less rapidly proportionally with the turns that 
ar» furthest from the core. | 

Curve 5 shows that the effect produced in the secondary 
diminishes almost proportionally with the distance from the 
core, во that every care ghould be taken to bring the outer- 
most> turns as near the core as possible. 

There is probably little difference in the values of the 
capacity effect of the secondary in section and cylinder- 
wound coils, In the former the capacity must necessarily 
be the sum of the capacities of each section separately, and 
in the latter the sum of the capacities of each layer separately, 
and as, with ordinary frequencies, it does not seem to play a 
preponderating part, it appears unnecessary to make pro- 
vision for a greater current by enlarging the secondary wire. 

As the р.р. at the secondary terminals is во great, and the 
current required is small, the resistance of the secondary 
may be made high, and for most purposes No. 36 wire is 
ample. In fact, for the satisfactory prodüction of X-rays, 
which seem to depend less on the energy transmitted than 
on the pressure used, much finer wires might with advantage 
be employed, were they commercially practicable. | 

From the foregoing remarks we may draw the following 
conclusions, though, in many places, theories seem an- 
tagonistic, and admit the factor of personal judgement :— 

.l. The core should be in length about 12 times ite 
greatest diameter: 

2. The primary should wholly overwind the соге, the 
ee of layers being kept small, preferably to a single 
ayer. 


Diam of Test Coils. (Inchos.) 
Ее. 5. 


8. The secondary should not be made much more than 
one-third the total length of the core, nor ite greatest 
diameter much more than three times the diameter of the 
core. | 
4. The length of the secondary wire should be as short as 
possible, and the size of the secondary as small as is com- 
patible with good insulation. | 

5. The condenser should be balanced with the self-induction 
of the primary and adjustable for varying currents and self- 
induction. | 

6. Nearly closed magnetic circuits are not (except for 
special purposes) at present practicable, but partly-closed 
circuits (e. 9., hedgehogged ends) are advantageous. 


King's College Annua! Dinner.—The forty-fourth 
annual dinner of this college is to be held at the Hotel Cecil, on 
Monday, June 20th, with the Marquess of Salisbury in tbe chair. 
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THE STALYBRIDGE, HYDE, MOSSLEY 
AND DUKINFIELD TRAMWAYS AND ELEC- 
| TRICITY BOARD. 


THE first section of the plant of this undertaking was put 


into operation on May 14th, 1904. A car was run on those. 


portions of the routes which could be fed from Dukinfield 
sub-station, and a regular service will be inaugurated 
almost immediately. The remaining sub-statiòus will, it is 


anticipated, be completed in about three months, when: a 


formal opening: of the entire system will be made. The 
following particalars in regard to the scheme will be of 
interest. | е ! 

The possibility of a joint municipal arrangement for the 
control and operation of the electric ligbting and tramway 
interests of these four boroughs was first suggested in 1897 
by Alderman J. R. Norman, J.P., of Stalybridge, during his 


STALYBRIDGE, HYDE, MOSSLEY А BUKINFIELD 


TRAMWAYS & ELECTRICITY BOARD. 
MAP OF TRAMWAY ROUTES 


— — 2 Ф 


sarnncanga. 
reme vus 
eras US 00 v3 2m 7540. ома Әлавә - 2 - 


от е E 


mayoralty. A joint Committee was afterwards formed, and 
an inspection msde of various electric lighting and tramway 
systems in the country, among the places being Bradford, 
where the first joint municipal electric lighting and tramway 
Btation, designed and managed by Mr. A. H. Gibbings, was 
in operation. 

Mr. Gibbings had just commenced a consulting practice, 
and was selected by the joint, Committee to make a full and 
detailed report on the proposed scheme. The report was 
submitted on April 11th, 1900, and supplemented on 
June 8th, 1900, when it was unanimously udopted, the joint 
Committee deciding to go forward for a special Acts Mr. 


* 


Gibbings was retained as consulting engineer, and the four 
borough surveyors prepared the Parliamentary plans in their 


respective distriots. 


\ 


The Act, known as tbe Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board Act, 1901, was 
duly obtained in August, 1901, constituting a Board of six 
representatives from the Councils of each of the boroughe, or 
24 members in all, and on January Ist, 1902, Mr. 
Gibbings commenced to design the scheme. "T 

А reference to the accompanying nlan of the area will 
show that the boundaries of the several boroughs are con- 
tiguous the one to the other for a considerable length. The 
total area containa 11,399 acree, and a population of about 
100,000 inbabitants. It is situated east of Manchester, 
and is bounded by the following towns and urban districte, 


. viz., Ashton-under-Lyne, Guide Bridge, Audenshaw, Denton, 


Stockport, Woodley, Mottram, Hollingworth, Greenfield, 
Saddleworth, Lees, and Hurst, having a population over 
180,000. Stalybridge is distant from Manchester abont 
seven miles, and the tramway will be in direct communication 
with the Manchester Corporation tramways, through Ashton- 
under-Lyne, to which town the Manchester trams now run. 

The Board's system is also in immediate touch, though no 
physical connection is made, with the Oldham, Ashton, and 
Hyde tramways, the  Ashton-under-Lyne Оогрогайоп 
tramways, the Stockport Corporation tramways, and the 
Glossop tramways. | i 

The area, in fact, is an important one, including one of 
the principal districts of the cotton trade. 

The system of generation comprises a main generating 
station, and four sub-stations. Electricity is generated at 
6,000 volts three-phase alternating current at 40 periods, snd 
transmitted to the sub-stations where it is transformed and 
distributed as direct-current to lighting and tramway feeders. 
Each of the four towns bas a complete network of lighting 
mains. | 

The tramway track consists almost entirely of single line 
with turnoute, the exception being $ mile of double track in 
Stalybridge. The route length of track is 21 miles 390 yards, 
of which 6 miles 667 yards is double line. The gauge is 
the standard 4 ft. 8} in., uniform with the gauge of the 
adjoining tramway systems. | 

The various contractors for the work are as follows :— 


Foundations of generating station Wellerman Bros. & Co., Hyde. 

Superstructure у „ W. Storrs, Sons & Co., Ltd. 
Stalybridge. У 

Е: Е. Blakeley & Co., Liverpool. 

Baxon Bros. & Co., Stalybridge. 

E. Р. Blakeley & Co., Liverpool. 


Ironwork | i - 
Main car-shed àt „ 10 
Ironwork shed 


99 IL 
Stalybridge sub- station . J. Ridyard, Ashton- under - Lyne. 
Dukinfield э” T ... Baxon Bros. & Co., Stalybridge. 
Mossley i s ... B. & J. Bmethurst, Oldbam. 
Hyde | А - Baxon Bros. & Co., Btalybridge. 


Ironwork for four sub-stations Ed. Wood & Со, Lied., Man- 


and Hyde and Mossley car- chester. 
sheds 
Rails, anchorplates and fishplates Bolckow, Vaughan & Co., Ltd., 
Middlesbrough. 
Pointe and crossings . . Hadfield’s Steel Foundry Co., 
Ltd., Sheffield. 
Tiebars, rivets and bolts ... ... Baylies, Jones & Bayliss, Wolver- 
to 


hampton. 
.. British Insulated and Helsby 
Cables Co., Ltd., Prescot. 
Three 500-kw. steam alternators Dick, Kerr & Co, Ltd., Preston. 
Three 50-Kw. steam exciters ... J. P. Hall & Co., Ltd., Oldham. 
Three 750-н.р. triple-expansion Yates & Thom, Blackburn. 
engines (sub-contract) 
Three 75-H. . high-speed engines Belliss & Moroom, Birmingham. 
(sub-contract). 
Permanent-way and conduits Wm. Underwood & Bros., Dukin- 
(Stalybridge and Mossley). field. 
Permanent-way and conduits Dick, Kerr & Co., Ltd., London. 
(Hyde and Dukinfield) ; 
Bix Lancashire boilers ... .. Tinker, Shenton & Co., Dtd., 
Hyde. 
... Goodbraud & Co., Stalybridge. 
and Bir Hiram Maxim Electrical and 
Engineering Co., Ltd., London. 
.. Higginbottom & Mannock, West 
Gorton. 


Trolley wire 


Economisers "T wie 

Condenser, pumps, pipes 
ironwork, &c. 

Travelling crane ... 


Motor-generators, &c. .. Witting, Hborall & Co., Ltd. 
London. 

Four batteries of accumulators ... Tudor Accumulator Co., Ltd, 
Dukinfield. 


Four hand cranes for sub-stations Herbert Morris & Bastert, Ltd., 


Loughborough. 
xtra и.т, cables "ni 4. British Insulated and Helsby 


| Oables,: Ltd.’ Prescot. 
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Low-tension cables .. W. T. Glover & Co., Ltd., Mau- 


chester. 
High and low-tension switch- Witting, Eborall & Co., Ltd. 
boards London. 
Tramcars.... ^. British Westinghouse Elec. and 
Mfg. Co., Ltd., Manchester. 
Overhead equipment ~. Dick, Kerr & Oo., Ltd., London. 


We are glad to see that the Board has adopted a reason- 
able scale of charges, and offered other inducements to the 
public in the initial stage of the undertaking. The charge 
per unit for lighting purposes will be 4d. ; the charge 
for motive power purposes and electric heating, &c., will 
at the maximum rate of 2d. per unit, with & sliding scale of 
rebates down to ld. per unit. No doubt these prices will 
be further reduced as soon as a demand has arisen. The 
Tramways Department will be charged 14d. per unit for 
all electric energy supplied for that purpose. , 

As а further encouragement, it bas been decided not to 
make any charge, either as a rental or otherwise, for meters, 
cnt-oute, and switches on eervice connections. No charge 
for service cables will be made up to a distance of 60 ft. 
from the nearest main, whether a part of such service cables 
are on private property or not. Tbus the consumer will 
find his liability defined and limited by tbe cherge per unit. 

The Board has also adopted а echeme for hiring out 
motors, on similar lines to that which was so successfully 
inaugurated by Mr. Gibbings at Bradford in 1897. "The 
sizes to be obtained will range from 4 H.P. to 20 H. P., 
and а large demand is anticipated. Here, again, the charges 
usually made for fixing and periodical inspection are merged 
in the rental. 

The adoption of a bold policy, such as is outlined above, 
in the commercial department of tbe undertaking at this 
early stage, reflects great credit on the Board and its 
adviser, Enterprise of this order is not particularly common 
in new concerns, but, in the few instances where it has been 
present, the undertakings have rapidly developed into 
successful enterprites, and amply justified the far-sighted 
policy adopted. | 


LEGAL. 


LLANXLLT Tramways Co., LTD, v. THE LrANELLY AND DieTBICT 
Erroraio Licutixe, &c., Co., LTD., AND OTHERS. 


Jn the Chancery Division of the High Court of Justice on 
Wednesday, May 18th, Mr. Justice Joyce delivered his reserved 
udgement in the action brought by the Llanelly Tramways Co., 
td., against the Llanelly and District Electric Lighting, &c., Co., 
Ltd., and the British Insulated and Helsby Cables Ltd. 
(formerly the British Insulated Wire Co., Ltd.). The plaintiffe 
claimed specific performance of an agreement dated October 22nd, 


1900, for the sale by the plaintiffs to the defendants of a piece of 
ground in the Parish of Lianelly, together with certain buildings 


erected thereon, the tramway undertaking and certain tramcars. 

His Lorpsuip, in giving judgement, said, in 1900, the Wire 
Company, for, very good reasons, was desirous of acquiring the 
plaintiff tramway underteking. By an agreement of December 4th, 
1899, bet ween the local authority and tbe Wire Company, the latter 
agreed to apply for an order under tbe Light Railway Act of 1896, 


io carry out a scheme of electric tramways in Llanelly, and to 


acquire the plaintiffs’ existing tramways. It was further agreed 
that the Wire Company should find all such capital as should be 
required for carrying out the objects, and the local authority, subject 


— to the approval of the Board of Trade, were to give their consent 


to a subsidiary company to be formed which should acquire the 
plaintiff company's undertaking, provided the Wire Company 
guaranteed the capital of the subsidiary company to the satisfaction 
of the local authority. A clear and definite bargain was concluded 
between the tramway company and the Wire Company for the sale 
by the former, and the purcbase by the latter of the tramway under- 
taking and assets for £5,000. Itiwas suggested by the Wire Oom- 
pany that the letters and telegrams did not constitute a valid 
document, but he was not aware of the existence of any ground for 
that contention. It was true that in one of the letters confirming 
the offer to purchase the solicitors said the offer was subject to the 
grant of the light railway order. If, in truth, that was ever a 
condition, it bad been fulfilled, inasmuch as the application for such 
order bad been granted long before the commencement of the 
action. The letter concluding the agreement for sale was dated 
August 19th, 1900, the Wire Company agreeing to purchase the 
property free of all liabilities. The solicitors ofthe Wire Company 
on August 17th applied for a draft agreement, together with 


abstract of title, and said that the Wire Company wished them to. 


carry the matter through. The tramway company replied that no 
formal contract was necessary, but an abstract of title was forwarded 
shortly afterwards. On October 6th tbe tramway company sub- 
mitted a draft of a formal agreement between themselves and the 


Wire Company, but theilatter returned it with a letter stating that 


the purehasing company in whose name the light railway application 


was to be made was the Llavelly and District Electric Lighting and 
Traction Co. Tbat was the first reference to the traction company. 


The traction company had been formed by the Wire Company at a 


date prior to the agreement between the Wire Company and the 


local authority. In their answers to interrcgations, the officers of 


the Wire Company stated that the Wire Company gave instructions 
for and paid the costs of the preparation of the memorandum and 
articles of association of the traction company, and procured seven 
persons to subscribe for the seven shares. No other shares had been 
issued, and the seven shares were the property of the Wire Company. 
For al! practical purposes this was nothing more than а name; in а 
commercial sense it had never had any real existence. The 
value of its assets was less than it was, and the company 
was the mere nominée or creature of the Wire Company. 
The Wire Company had long been established, and had a large 
capital and abundant resourcer. On October 17ch the Wire Oom- 
pany's solicitors inserted the name of the traction company in the 
draft agreement, and proposed that the agreement should be con- 
ditional on obtaining the light railway order. No objection was 
raised by the tramways company, and on October 22nd a new agree- 
ment was sealed between the tramway company and the traction 
company, such agreement being expressed to be subject to the 
approval of the Board of Trade. There bad never been any express 
agreement for the release‘or discharge of the Wire Company from its 
obligations under the agreement made in August, 1900, nor was 
there any agreement by tbe tramways company to accept the worth- 
less responsibilities of the traction company instead of the liability 
of the Wire Company with its large capital and resources. He held, 
as а matter of fact, that the tramway company and its advisers 
never agreed or intended to release the Wire Company, and 
that if they had in point of law done so by entering into 
the agreement with the tramway company, they did so unin- 
tentionally and by inadvertance. The plaintiffs had always looked 
to the Wire Company to find the money and complete the purchase, 
either in the name of the traction company or otberwise. The Wire 
Company and itsadvisers only recently entertained this view of their 
legal position. Did they intend by the agreement of October 2204 
to obtain a discharge from their previously existing liability, and 
was the agreement procared in the name of the traction company, 
and were the letters written by the solicitors of the Wire Company 
in pursuance of a covert design to effect a discharge? The solicitors 
had not appeared in the witness box, and it would not be right for 
him to attribute to them any such deslings as he had referred to. 
The consent of the Board of Trade bad not, and could not, beobtained 
from the Board of Trade unless the company had sufficient means to 
carry out the undertaking. In other words, the agreement with 
the traction company had not been enforceable by either party. 
In December, 1900, the tramway company began to press the solici- 
tors for the Wire Company for a draft conveyance. The Wire 
Company put forth various pretexts, but at no time was 
it suggested that they were not liable. Tho inquiries of the Board 
of Trade showed that tbe Wire Company intended to perform the 
obligations nominally undertsken by tbe traction company. It bad 
been stated that the tramway company had been called upon by 
the local authority to repair the roadway, and generally had been 
harassed by that authority. They bad been obviously placed іп a 
most inconvenient position by the delay, and had shown great 
forebearance. The solicitors for the Wire Company wrote on 
August 16th, but nothing was done, avd at length the patience of 
the tramway company was exbausted, and the action was com- 
тепсей at the end of December, 1902. The Wire Company now 
said that the original contract with the tramway company was 
supereeded by the subsequent agreement of October 22nd, 1900, which 
was entered into at their request with their nominee and creature, 
and that the Wire Company bad been released from all antecedent 
responsibility. It was pot the faet that there was a release of the 


Wire Company from its obligations, and, in bisiLordship's opinion, 


it was an afterthought which bad not occurred to the advisers of 
the Wire Company until after the commencement of the action. 
There must be judgement for the plaintiffs, declaring that the Wire 
Company bad not been discharged or released from its liability 
under its agreement of August, 1900, апа һе a decree of 
specific performance of the sgreement, an inquiry as to the damages, 
and the Wire Company must pay the coste. This was not a case in 
which be would let the Wire Company off one penny of the coste, as 
he thought bonesty required that they should perform the contract. 


‘Macartney, МсЕгвоү & Co., v. Вв:антон CORPORATION. 


IN the King's Bench Division of the High Court of Justice on 
Friday, May 20th, Mr. Justice GnantHam gave his reserved judge- 
ment on that portion of the above case which related to work done 
under Bection B, of the coutract for work in connection with the 
laying of the first line uf electric tramways in Brighton. The work 
comprised the wood paving of the roadways. The plaintiffs claimed 
£16,000, and the jury at the trial of the action awarded them 
£1,400. The Corporation contended that the price of 12s. 7d. per 
yard included the cost of excavating, &c., as well as {Ге cost of 
paving, whereas the plaintiffs said that the price was for wood 
paving only, and after the trial his Lordship considered this matter 
with regard to the termsof tbe contract and tenders. 

Mr. Justice GRANTHAM said that the case was one of considerable 
importance, not only because of the smount involved, but from the 
matters in dispute and tbe position of the parties to the litigation. 
Although tbe defendants bad paid to the plaintiffs £9,000, or more, 
on account of the work done, they now said that the amount was 
paid by their engineer under a mistake, and they had deducted that 
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amount from other sums which they were liable to pay the plaintiffs, 
80 that at the present time they claimed the right to take advantage 
of the work done without paying for it. Ifthe claim had been made 
by an individual it would have been a dishonest claim, and it could 


not have succeeded, but the defendants contended that, being a - 


Corporation, they could and must succeed on the tecbnicalities of 
thelaw. The defendants wanted to lay tramways, and they thought 
it would be a good plan, while the roads were being broken up, to 
lay down wood paving at the sides of the tramways. Unfortu- 
nately the engineers prepared the specification to cover the two 
classes of work, but they prepared two distinct tenders for 
the contractors to sign, апа the tenders were drafted iu 
an entirely different manner. In his judgement the 
specification indicated that the wood 
include the cost of excavating, &., but the language of the form 
of tender seemed equally clearly to leave out that preliminary 
work, and only to include the cost of the wood paving and the 
laying of it, while the language of the bill of quantities and 
zchedule of prices, would indicate that the plaintiffs were to-be paid 
for that work and material, according to the prices entered by the 
plaintiffs in the schedule of prices, when the amount of excavation 
and quantity of cement used had been ascertained. Carefully 
reading the specifications, bill of quantities, and forms of tender, 
the plaintiffs tendered for each class of work according to the forms 
sent them, and they tendered for each class of work on two different 
principles. Though ultimately the amounts of the two tenders 
were added together, the defendants were not in his judgement 
entitled to deprive the plaintiffs of their money by saying that it 
was a lump sum contract, and could not be divided. With the 
exception of one contractor, the plaintiffs’ tender for the tramways 
was а good, fair average one; bat for the wood paving their tender 
was about £12,000 below any others, and Mr. May, the Corporation's 
resident engineer and surveyor, at once eaw what bad happened, 
and sent for the plaintiffs, and suggested they bad made a mistake 
or misunderstood the meaning of the tender, but the plaintiffs said 
their reading was correct, and they did not think any explanation 
-could beadded. The plaintiffs said that Mr. May agreed with their 


construction, but Mr. May put a different construction on what was . 


said ; his evidence, however, bad been most unsatisfactory— whether 
from defective memory or not, he could not say. Almost the only 
reliable piece of evidence casting doubt on the plaintiffs’ contention 
that Mr. May and the defendants accepted their reading of the 
tender, was the letter of Mr. May to the Works Committee of 
January 11th, 1901, and that showed apparently, that at that time 
Mr. May thought they were going to cheat the plaintiffs out of this 
£12,000 or £14,000. At that time he admitted that he knew that 
the plaintiffs had not tendered for the extra £12,000 of work, and 
yet he was scheming how to divide the money the Corporation 
weuld gain. He endeavoured to hide the truth by the suggestion 
of the one lump sum contract. Mr. Boxall, K.C., one of the learned 
counsel for the Oorporation, during the progress of the case, stated 
that he was instructed to say, that if the Corporation were wrong in 
their reading of tbe construction of the contract, they wculd not 
rely on the certificate of their surveyor excluding the plaintiffs from 
being paid for the work done, and for which the-surveyor had 
refused to certify. It was а very honourable proposal, but had not 
the verdict of the jury shown them they were wrong? In his judge- 
ment tbe documents were inconsistent. The tender "B" was in- 
consistent with the specification, but the jury had distinctly found 
that both parties to the contract had intended to mean a certain 
thing. The defendants said that did not signify, because they 
were a Corporation, and unless their contract was under seal 
they could not be made to pay for work done. But in 
this case there was a seal and a stamp attached to the 
contract. If, therefore, when, in an ordinary contract, 
there had been a mutual mistake in drawing it up, it could be 
rectified in a Court of Law, should it not be rectified in the case 
where the contract was right in form, and only wanted altering or 
rectifying in the language used, merely because it was under seal ? 
He muet hold that the contract must be rectified by adding the 
words, that the plaintiffs would make the excavations, &o., for the 
foundation for the wood paving, according to the schedule of prices 
attached to the specification. The verdict and judgement would, 
therefore, be for the plaintiffs. 

Mr. CavTLEY, M. P., for the plaintiffs, asked for a declaration that 
the plaintiffs were entitled to the £14,000. 

His LonpsuiP agreed that they should have judgement for this 
amount, subject to it being rectified. Perkaps it would be better to 
ray that he agreed with the finding of the jury for an amount to be 
ascertained on the basis of the jury’s finding. The plaintiffs were 
also entitled to coste. 


NEWCASTLE-ON-TvyNB ELECTRIC BuPPLY Co, v. FERGUSON, 


AT the Newcastle-on-Tyne County Court on the 20th inst., before 
Judge Greenwell, plaintiffs brought an action against John Ferguson, 
contractor, of that city, for £44 5s. 7d. as damages for wrongfully 
disturbing and damaging an electric cable. The cable in question 
зв laid under the public footpath in Pilgrim Street, and it was 
stated in the particulars of claim that the cable was disconnected 
hy the defendant on December 10th, 1902, and on February 18th, 
1903. For these disconnections £1 5в. апа £2 7s. were claimed, 
while £40 138. 7d. was claimed for laying а new length of cable 
under the roadway in substitution for that which had been disturbed 
and damaged. 

Mr. MEYNELL, who appeared for the plaintiffs, said when there 
was a disconnection of tho cable there was а danger of the whole 
district being plunged into darkaces, and if it occurrod in the day- 
timo there would bo a stoppage of the supply of power to works. 


paving was to 


Mr. Drxon, for the defendant, said it was not dieputed that Mr. 


Ferguson's men did the excavations which caused the damage. The 


materi аро at issue was as to the exact spot where the cables 
were К | 

Mr. MEYNELL said the question was whether they were laid with 
tho consent of the Corporation under the section of the order. The 
sho, iei that the cable was laid nearer to the building than it 
ought to have been would not hold, as there was no provision as to 
the distance. | 

Mr. Отхок, for the defence, pointed out that wheress the plans 
passed by the Corporation showed that at no place was the cable 
nearer than 4 ft. 6 in. from the face of the building, tbe cable was 
actually in many cases laid within 9 in. His submission was that at 
the place of the accident the cable was not laid down in accordance 
with the plans, and that, bad it been laid down in accordance with 
the plans, it would not have been affected by the works of the 
defendants, because these works would not have extended more 
than 2 ft. 6 in. from the face of the building. 

His Ноноов found for plaintiffs, and said there was no ground 
either in law or common sense for the defence set up. 


PARLIAMENTARY. 


` 


MIDDLESBROUGH, BTOORTON-ON-TEES AND THORNABY TRAMWAYS. 


For several days a Selett Committee of the House of Commons, 
under the chairmanship of Mr. H. Hobhouse, considered the Bill 
of the Imperial Tramway Co., to empower the company to construct 
about six miles of electric tramways in the Boroughs of Middles- 
brougb, Ormeby, Southbank and Thornaby. 

Mr. Batrour Browns, in opening the case, raid the Imperial 
Tramways Co. took over the existing tramways in Middlesbrough 
in 1879, and it was now proposed to extend the syetem. The oppo- 
sition came mainly from the owners of tol] bars along the road. The 
promoters proposed to take an casement over the road where 
there were three tolls, and compensate the owners, but in the fixing 
of the price the promoters asked that the arbitrators should take 
into account the benefit which the toll owners would receive from 
the tramways. They claimed that althongh they must pay for run- 
ning through the toll gates, yet by partly maintaining the roads and 
in helping to develop the estates, they were benefiting the owners, 
which ought to be set off against the payment for the easements. 
In other words, they asked thatthe principle of betterment should 
be recognised. 

Evidence was given by Mr. J. CLIFTON Rogmson, the engineer to 
the scheme, who described what lands were proposed to be taken. 

The Committee found the preamble of the Bill proved, but struck 
out that portion of the clause dealing with the question of better- 
ment. ith regard to the toll-gates, they passed the clause in the 
following form :— 

The existing toll-gates on the roads, or portions thereof, along which it is pro- 
posed to construct tramways Nos. 1 and 2, shall at all reasonable times be open 
for the passage of tramcars belonging to the company free of any toll, charge or 
payment, either in respect of such tramcars or the passengers or other Ds 
therein, and the company may temporarily remove any of the seid toll-gates 
which it may be necessary to remove for the purpose of carrying out any of the 
works authorised by the Act .... providing that the company shall pay such 


owners in consideration of the rights conferred .... such sums as may be 
agreed upon, or failing agreement shall be determined by arbitration. 


Further clauses were adjusted on Wednesday (May 18th). 
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CORRESPONDENCE. 


Letter ved N. ing cannot 
8 recei ДЫ б pri етее appear 


Disputed Results from a Refuse Destructor. 


[Immediately on receipt of Mr. Birkett's letter, published 
in our issue of 18th inst., we asked Messrs. Meldrum Bros. 
whether they could supply us with any particulars relating to 
the Burnley plant. Unfortunately, owing to a 
mishap, we did not receive their reply until too late for 
inclusion in our last issue.— Eps. E. R.] 


We duly received your favour of the 16th inst., and, 
having perused the paragraph referred to by your corre- 
spondent, we are not a little astonished at the tone of Mr. 
Birkett's letter. He seems to insinuate that the information 
was supplied by us; but you are doubtless aware that the 
whole of the information was supplied by the official of the 
Corporation responsible for the carrying out of the work, 
viz., the Health Superintendent. If anyone is inclined to 
doubt the accuracy of his statements, it would be well for 
him to communicate with either the Burgh Surveyor or the 
Chairman of the Electricity Committee, either of whom 
would, we doubt not, confirm practically the whole of the 
statements contained in the paragraph. | 


en RR RRRN--————————————————— at areata tts 
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Р. We detect one or two slight inaccuracies in the paragraph, 
viz., where it is stated tbat as much as 15,000 Ibs. of steam 
has been delivered in one hour to the electricity works." 
This should have read, we think, “ As much as 15,000 lbs. 
of steam has been produced from the one Lancashire boiler 
in an hour, this boiler being 30 ft. x 8 ft., and fired by 
unscreened refuse alone." Of course from this 15,000 lbs. 
has to be deducted that used by the blowers, which would 
amount to at most 2,000 lbs., probably not exceeding 
1,500 lbs., leaving 13,000 Ibs. to be passed on to the elec- 
trical department. 

That the Committees concerned are fully satisfied with 


the steam-producing capacity of the much-maligned de- . 


structor, must be evident to the unbiassed mind, as they 
have now placed a further order for an exact duplicate of 
the plant already erected, and are most anxious that we 
should get it to work at the earliest possible date. 

We are collecting additional data showing the actual 
resulta at Burnley week by week since the plant started, 
во a8 to verify or otherwise the statements во mercilessly 
run down by the electrical engineer, and we leave the 
public to draw its own inferences as to whose word is 
most to be relied on — that of the person who from the 
beginning was opposed to the idea of using the destructor 
for steam raising, or those gentlemen Who have the interests 
. of the ratepayers of Burnley at heart. This information 

shall be forwarded to you as soon as available, duly 
authenticated. 

i For Meldrum Bros., Ltd., 
| Jas. Мигрвом, Director. 
Timperley, May 18ih, 1904. 


— — 


. I notice in your issue of May 13th a letter signed by 
R. Birkett, calling attention to the Burnley refuse destructor. 
For many months past I have had sole charge of the 
destructor, and Бате yet to receive the first complaint of 
nuisance from the present plant. There cannot have been 
any serious whiffs of the real article,’ or there would 
certainly have been complaints loud and numerous, especially 
when we know that the destructor is within 300 yards of 
the main thoroughfare and commercial centre of this town 
of nearly 100,000 inhabitants; also that within a radius of 
500 yards there are 8,800 dwellings, 300.banks, shops and 
offices, 73 works, 15 schools, 15 placea of worship, the Town 
Hall, market square, baths, newspaper offices, &c., whilst а 
high-class residential quarter is at a higher level than our 
chimney top, and any escape of fumes or dust is readily 
observable. . | | 

I may aleo вау that over 800. ladies and gentlemen from 
all over the country have visited the works ; and I shonld 
be pleased to show your representative over the works at any 
time he may see fit to pay usa visit, although now, and for 
weeks past, we have been burning much more objectionable 
matter than usua]. 

It may be of interest to add that the Health Committee 
and the Council have unanimously decided to duplicate the 
present plant, so satisfied are they of its capabilities and 
freedom from nuisance. 

| Joseph B. Massey. 
Burnley Refuse Destructor Works, 
May 18th, 1904. 


Frictional Electricity. 


There is in this station a portable engine driving an under- 
ground countershaft, which again drives an overhead main 
shaft. The strap driving this is rather long, and is frequently 
sprinkled with resin, as it is inclined to slip, being a vertical 
drive. Now. in the hot weather it is possible to get a spark 
nearly 4 in. long by holding one's fingers near the strap for 
a few moments, and then touching, or rather just not touch- 
ing, a convenient earth. This is an eternal source of joy to 
the native, who believes that I have arranged it for his 
especial benefit. Can any of your readers tell me if a similar 
thing occurs in England during the summer 7 


India, May 6/4, 1904. | 


[The phenomenon observed by our correspondent is well 
known to engineers in charge of belt-driven plant.—Eps. 
Екс. Rev, | 


Shocks. 


The Institution of Electrical Engineers. 


* Interested's" note struck me as being very much 
interested, and it almost appeared that personal malice was 
allowed to so run riot as to ehdanger the signatory’s 
veracity. 

Of course, if © Interested " is a bigot, or one who allows 
his petty spleen to affect his judgement, Ae may think such 


‘and such an one is an undesirable, but those who are not so 


affected, and who probably know more of tbe qualifications 
of the elected one, may be of totally diverse opinion. 
Interested presumes he might become associated with 
the Institution, but is not anxious whilst wasters are 
admitted. 

Probably, if Interested ‘ried to get in the magic 
circle, he would find it is not во eagy а matter to even gain 
an “ associateship " ; and, therefore, his presumption is, to 
say the least of it, just а little bit previous. Then to say he 
is not anxious to join, because, forsooth, a couple manage to 
creep in (whether they be what Interested suggesta or 
not), whilst, on the other hand, the Institution boasts Kelvin, 
Thompson, Preece, Marconi, and so on ad infinitum, robs, to 
my mind, his wail, of weight, and, to the members, must 
seem absurd. E 

Ав regards falsifying references, here lies the venom of the 
sting. Now if © Interested" ig nof a member (and proposal 
forms are sent to members only, to propose or otherwise), how 
comes it that, he knows the persons referred to falsified their 
references. I think this is all that need be said. It proves 
** Interested to bea twister of truth. Electro Vital” being 
a member Лаз his remedy, and can use it, if it so concerns 
him; I refer to Article 38. Let Interested and 
“ Electro Vital" come out into the open, and more able 
pens than mine will take up the cudgels. Are they afraid 
to sign their names? um 

ruth. 


Corporation Telephones. 


I wish to state that I have found, since the discussion on 
Mr. А. К. Bennett’s paper on “ Corporation Telephones,” that 
I made а mistake as to one point in connection with the 
Glasgow Corporation telephone system. I stated that among 
the different methods of working there were magneto calling 
and magneto clearing. I have since learned that this is not 
so, I very much regret the error. 

` Herbert Laws Webb. 


Westminster, S.W., May 24th, 1904. 


Tramway Troubles Ahead. 


. ]t is not ‘many months, ago since a large town went 
throngh one of those very undesirable experiences—a strike. 
It ended unfortunately for the Corporation, which was 
several hundreds of pounds to the bad, neglecting such 
items as disorganisation of the system, causing of bitter- 
ness, &c. 

Now it is no use being blind to the conditions which 
at present exist, and are slowly but surely gaining 
strength, and these are the just grievances of motormen 


and conductors regarding the vital and serious question 


of а commonsense working day. At the present time 
they work under conditions of а split turn system, in 
which a man comes on duty twice to do & day's work. 
The objections to this arrangement are seen at once; 
in it is involved the time wasted in eoming on and 
going off duty twice, also the fact that it breaks into hours 
which could otherwise be used for recreation, improvement, 
&c., and other side issues are also involved. Ошу this week 
there has been а meeting of tramway workers, who have made 
an emphatic protest against such conditions. This is fast 
becoming а grievance of undoubted magnitude; and &ooner 
or later some Corporations will probably be undergoing unde- 
sirable experiences, which, needless to say, will be to their 
financial loss, A great many tramway managers have had 
little or no experience in the gentle art of handling. large 
bodies of men, which is the strength and keynote of any 
successful organisation. Now, are tramway. managers ready 
to heed a word of warning ? 


^ 
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They can take it as being reliable information that the 
tramway men’s union is fast becoming one of great strength 
both in regard to numbers and financially, and that before 


long it will endeavour to. force an issue. Instead of their 


being dictated to by a comparative few, it will be a case of 
the men doing the dictating. Some tramway managers аге 
already anticipating trouble under this heading, for the 
reason that they have on their staff dozens of men who are 
being paid not to drive cars as motormen, but are being kept 
ready as trained men in the event of a strike. Now, this is 
a useless waste of money, because these tramway managers 
are unaware that nearly all: of these men belong to 
the union, and аге working in harmony with the regular 
motormen and conductors. A motorman’s place is not easily 
and quickly filled, as when human lives are at stake, an 
experienced and well qualified pilot must be at the controller 
handle. Consider what it would mean for а strike 
to occur on the syatems of, say, Manchester, Liverpool, or 
Glasgow. | MESA i 

There is a grave situation growing and maturing, and 
tramway authorities must be prepared to make some common- 
sense Concessions. | | 


Wm. R. Bowker. 
Мау 20th, 1904. | 


REVIEWS. 


1 


| The Dynamo. By C. C. Hawkins and F. WaALLIs, London : | 


Whittaker & Co. 1903.. Third edition. 


The third edition of this work has been considerably 
enlarged, and to some extent re-written to meet'the remark- 
able advance in dynamo design, which has taken place since 
the issue of the second edition in 1893. The authors’ intro- 
ductory remarks are admirably brief. The total number of 

in the book is 914, and the introductory remarks, 
which are themselves of some interest, consist of nine pages 
of letterpress, and one picture of Faraday's original dynamo. 


The book, which contains 26 chapters, is devoted entirely to 


the consideration of direct and alternating-current generators, 
motors receiving only casual mention. 


The chapters on magnetism deal with the subject in the 


usual manner. Among the curves, one giving the relation 
of p and в brings out very clearly the rise of и at the lower 


values of B, and its subsequent fall as в increases A curve 


of this form, or а в н curve derived from it, should be useful 
to designers of transformers and alternate-current motors. 
Another useful curve is one showing hysteresis loss in a 
rotating, as distinguished from an alternating, field, based 


upon the researches of Mr. Bailey, Prof. Ewing and others. - 


Self-induction is explained in а remarkably lucid manner, 
the explanation being accompanied by diagrams. One set of 
diagrams shows the relationship of impressed, self-induced, 
ang resultant E.M.F., when the current does not describe a 
sine curve, and a second set shows how much simpler the 
problem becomes when a sine curve is assumed. 

In the chapter on Production of E. M. F.,“ the authors 
show that placing a conductor obliquely across the magnetic 
field (with the mistaken idea of increasing its length ” ) 
does not produce any increase of E.M.F., as the number of 
lines cut per second is equal to the virtual area swept 
through by the moving conductor, when its length and its 
velocity are projected on а 
It is not uncommon to find in text-books that E. M. F. is 
given as proportional to length of conductor, and this loose 
statement has sometimes led to the wrong idea that the 
E.M.F. of an armature can be increased by laying the con- 
ductor obliquely across its face instead of straight. 

On the subject of continuous-current armatures, the 
authors give descriptions of the present methods of con- 
struction and winding, as well as methods which are now 
obsolete, Equalising connections, which have come into use 
comparatively recently, receive some mention, but the reader 
is referred to Prof. Arnold’s work for fuller information con- 
cerning them. 

On armature reaction, diagrams are given showing the 
difference in field distortion obtained with toothed armatures 
as compared with smooth-cored armatures. For the pre- 
vention of sparking, the authors adopt Mr. Hobart's method 


ү perpendicular to the field. 


~ 


of во proportioning the armature and its winding that. the 
reactance voltage in the short-circuited coil does not exceed 
such ашопп as has been found by experience to give 
sparkless collection, although they prefer to regard the 
reversal of current as taking place along a straight line 
instead of following a sine curve, so that their value of 
reactance voltage does not coincide with Mr. Hobart's. It 
appears to us that, for close designing, it is not sufficient 
to deal with reactance voltage alone, but that the other 
fields tending to increase or diminish sparking, should be 
taken into account, | 

Іо :а chapter on continuous current design, details are 
given of the design in detail of a small two-pole dynamo 


with smooth armature and a four-pole dynamo with toothed 


armature. In this chapter various methods of dynamo 
testing are also dealt with, including the retarda- 
tion method. The chapters on continuous-current work 
conclude with one on the working and management of 
dynumos. | | 

After two chapters in the earlier portion of the book, of an 
introductory character, describing heteropolar and homopolar 
alternators, in which diagrams of some rather curious designs 
are given, there is a chapter on armature windings of alter- 
nators, in which diagrams are given showing the present 
methods of winding for one, two, and three-phase work, 
examples of divided and undivided coils being included. 
In this chapter there is also a very useful table giving the 
values of к for different ratios of coil-width and pole-width 
to pitch when the fringe of the field is taken into acconnt, 
this being taken from the article which Mr. Hawkins con- 
tributed tothe Exec. REv., Vol. xlvii., p. 655, and armature 
reaction in both single and polyphase machines is very fully 
treated. | 

Under alternator design an example is given of the calcula- 
tion for a 488-Kw. three-phase generator. In treating of the 
parallel running of alternators, the method of calculating the 
correct, weight of fly-wheel for a stated phase displacement is 
given, and M. Leblanc's amortisseur winding is also described. 

‘In addition to the chapter to which we have referred, there 
are others on mechanical construotion and the description of 
typical dynamos, and the book is illustrated with a number 
of gectional drawings and photographs.- 

We may вау, in conclusion, that the work is a valuable one, 
and should be in the hands of all who are interested in the 
construction of generáting plant. | - 

C.W.H. 


Wireless Telegraphy. By CHARLES HENRY SEWALL. 
London: Crosby Lockwood & Son; New York: D. Van 
Nostrand Co. Price 108. 6d. net. 


This book sets out to describe the “ origins, development, 


inventions, and apparatus of wireless telegraphy," and it 


` fulfils its difficult purpose with considerable credit to the 


author, if not to the publisher. As regards the history of 
the subject, there is a great deal of available information m 
the writings of Lodge, S. P. Thompson, and others, from 
which the author has directly or indirectly profited. In the 
technical press, and in the newspapers, a vast amount has 
been written upon this subject, controversially and other- 
wise, and an author who faces the question fairly has need 
both of discernment and discretion, in sorting out the 
facts, and in assigning them to their proper respective 
origins. 

From our reading of this book, Mr. Sewall appears to 
deal out very even-handed justice. He gives the reader 
sufficient information to enable him to gather whether 
Edison, Lodge, or Marconi invented modern wireless tele- 
graphy, and while bestowing on Lodge the palm, he consoles 
Marconi with honourable mention. Slaby is not given 
credit for much originality ; it is pointed out that he was present 
with Preece during the Channel experiments, and that he 
was also present when Marconi gave his famous demonstra- 
tion in the Bristol Channel. Slaby’s subsequent endeavours 
on similar lines in Germany are therefore chiefly interesting 
on account of his claims and on account of his having 
exhibited ** his” system before the German Emperor. 

Respecting the invention of the coherer, we are left to 
choose between Pere Branly and Prof. Calzecchi Onesti. 
That is to say, we are told that Prof. Onesti, about 1886, 
observed the coherency among metal filings produced by the 
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impulsive discharge of a previously electrified wire or coil” ; 


he also discovered that there was a simultaneous change of 


1 


resistance, and he placed the filings in a tube. Pere Branly 
did much the same thing in 1891. A propos of these curious 
accidents whereby the unthinking public. bestow their praise 
for a new invention upon but one person, and him sometimes 
the wrong one, the author has some sound things to say, 
and he deduces an approach to a criterion of what constitutes 
a “ true invention." _ | l 
The descriptions of apparatus are short ; they are well 
illustrated, and include recent inventions. There are, how- 
ever, some important omissions in regard to coherers. The 
chief interest of this book to the reviewer is the account given 
of the American patente of Lodge, Marconi, and others, in 
respect to wireless telegraphy. | 

If ever the question of priority comes to he fought out in 
the Law Conrte, these will be among the weapons used in 
the fray, and even at this remote stage we feel. rather sorry 
for the judge. To begin with, there is that remarkable 
patent of Edison, dated May 28rd, 1885, finally issued 
December 29th, 1891, numbered 465,971, to which we have 
before called the attention of our readers. The author in- 
forms us that it is reported to have been purchased by the 
Marconi representatives, and that it has five years to run. 

We hope that this book was made, as it was written, in 
America ; for bad stitching we have seldom seen its equal. 


It decohered even under the gentle treatment given it in this 


review. 


Electro-magnetic Theory. . 
University, California. 
Macmillan & Co. 


The object of the author of this book, as set forth in his 
preface, is to present in systematic and definite form, a simple, 
" rigorous, and thoroughly modern introduction to the funda- 


By S. J. Barnett, of Stanford 
London and New York: 


mental principles of electro-magnetic theory, together with. 


some of the more interesting and important non-technical 
applications of those principles, Systematic, definite, rigorous, 
and modern, his treatment of the subject certainly is, but ita 
simplicity is so dependent upon the subjective functions and 
qualities of the mind seeking to master the complexities, that 
upon this attribute we prefer to express no opinion. It is 
essentially an academic treatise, a book for the philosopher, 
and for the engineer who, while realising that the basis of 
engineering is physics, is fortunate or unfortunate enough to 
have time to devote to refining the methods of expressing 
what he ought to know. 

By retaining throughout this academic character, Mr. 
. Barnett avoids the pit-falls that too often await professors 
who stray from their schools; he saves himself the inglorious 
task of appropriating ancient details from stereotyped text- 
book sources, and he gives cohesion to a book which would 
otherwise have fallen into looseness, His indebtedness to 
Maxwell, Kelvin, Heaviside, Poynting, Gray, Lodge, and 
Larmor is apparent and admitted ; the references which he 
frequently gives to the works of these and other writers” will 
be found very valuable to the student. The firat two 
chapters are devoted almost entirely to definitions, and to 
the discussion of more or less ideal conditions in regard to 
electrostatic fields. The student is here introduced to 
A voltivity, “permittivity,” and to their product, “ dis- 
placement —all expressed in so-called rational unita. With 
these ugly weapons, the struggle begins against tubes of 
force and converging and diverging vectors. 

We admit the rationality of these conceptions, but in 


striving for simplicity, we would suggest the avoidance of . 


duplicating new terms with old. For example, the student 
is told, p. 14, that A line so drawn in an electric field as to 
have at every point along its length the direction of the 
electric intensity (electric force), electrisation, or displace- 
ment (induction) is called a line of intensity (force), electrisa- 
hon, or displacement (induction).” A statement of this 
kind almost justifies the existence of the Committee on 
. Nomenclature. 

In Chapter III. the author departs from the consideration 
of concentrated charges and infinite conductors, and treats 


of finite portions of electric fields, as exemplified by the con- 


denser and electrometer. He afterwards deals with fields 
containing two or more dielectrics, the reversible thermal 
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effect during electrisation, and. with electrostriction. The 
student is then taught some of the classic methods of deter- 
mittivities of various media. Chapter VIII. 
bridges over the gap between the static field and electric 
currents, by the aid of convection. Ohm's law is carefully 
defined, and is followed by the usual ‘propositions concerning 
steady currents, Electrolysis and. thermal E.M.Fs. are 
somewhat briefly handled in Chapters IX. and X. . 

So far as it is possible to do. во, the author follows the 
game scheme in the treatment of magnetism, and the flux of 
electro-magnetic energy, a8 he adopte in regard to electric 


‘fields, dealing with each саве as it arises аз a separate pro- 


position. The result is to divide the book somewhat into 
watertight compartments ; the advantege of this system in 
point of clearness and ease of reference fully compensates for 
the severity and partial discontinuity that it entails. — 

As the author candidly admite the incompleteness of his 
treatment of the subject, it would be idle here. to indicate 
what seems to be lacking ; we will, content ourselves by ex- 

ressing the hope that he will extend the work, and that in 


is next edition he will include some worked examples. 


, 


The Law Relating to the Telegraph, the Telephone, and the 
Submarine Cable. By EvreLYN G. M. COARMICHAEL, 
M.A., Barrister-at-Law. London: Knight & Co. Price 

|. 108. 6d. | » 


The author of this work has supplied what has been a long- _. 
felt want in the electrical world, namely, a book which 
contains and explains the various Statutes relating to tele- 
graphs and telephones. Other works there are which deal 
with a wider subject, namely, the law relating to electricity ; ` 
this is confined to a treatment of a special, but very important, 
branch of that law. | 
The author, in his introduction, gives an outline of the 
history of telegraphs and telephones, taking care to show 
how it has come about that these are monopolies in the 
hands of the Government, He reminds his readers that the 
Act of 1869, which gave to the Postmaster-General the 
exclusive privilege of conveying telegraphic messager, was 

in the face of a report by a Select Committee that, 
in their opinion, “ it was not desirable that the transmission 
of messages for the public should become the monopoly of 


the Post Office ” (Parl. Papers, 1868, No. 435). 


In the body of the work he has followed the very 


‚ desirable plan of setting ont the text of the various Acts of 


Parliament, and explaining them by reference to decided 
cases, ! 

There is one aspect of the science of telegraphy upon which 
it is interesting to have the learned author's views, In 
defining the scope and extent of the Postmaater-General's 
monopoly, Mr. Carmichael says: ^ The result seems to be 
that any apparatas for transmitting messages by electric 
signals ів a telegraph, whether а wire is used or not, and that 
any apparatus of which a wire used for telegraphic communi- 
cation is an essential part, is а telegraph, whether the com- 


‘munication is made by electricity or not. It includes, on 


the one hand, electric signals made through the air or the 
earth, such as the telegraphic system of Marconi; and on the 
other, a set of common bells, worked by wires pulled by the 


hand, if they were so arranged as to constitute a code of signals.“ 


This view is probably founded on the jadgement of Mr. 
Justice Stephen in the case of A. T. v. Edison Telephone Co., 
of London (6 Q.B.D. 244), where his Lordship rem:rked 
that definition of telegraph in the Telegraph Act, 1869, was 
probably wide enough to cover every instrument which may 
ever be invented which employs electricity transmitted by a 
иге ag a means for conveying information. Indeed, looking 
to the extension of the definition inserted in the Act of 1869, 
the words, “ transmitted by a wire,” might probably be left 
out of this definition. : | 

Not the least valuable portion of this work is to be found 
in the appendices which comprise (а) the agreement between 
the Postmaster-General and the National ‘Telephone Co. as 
to trunk lines; (5) an agreement between the same parties 
as to the exchange area of London, which agreement was 
entered into on November 18th, 1901 ; (c) & form of general 
wayleave agreement; (d) & form of agreement for laying 
down underground wires, &c.; (е) the Board of Trade 


. segulations as to overhead wires. 
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A full index completes a work which we can confidently. 


recommend to everyone who desires information with regard 
to telegraphs and telephones in their legal aspect. 


Tube, Train, Tram, and Car. By ARTHUR Н. BEAVAN. 
Published by Geo. Routledge & Sons, Ltd. Price 68. 
This must surely be the book that was being discussed by 

a couple of newspaper men in the writer’s hearing a little 

while ago: they showed intense appreciation of the way in 


which their journal had finally reviewed it, though, doubt- 


less, the procedure was decidedly out of the ordinary. 

It appeared that the literary editor on receiving the copy 
had been attracted by the first word in the title of the book, 
and on the supposition that tubes conld only concern thé 


city man, had sent the volume to a friend who dabbled in : 


finance and literature equally unsuccessfully. 


This friend chanced to open the book in the middle of a 


chapter on the startling and perplexed travels of a country 
damsel on the various London underground lines; and as 
this neither appealed to his sense of high finance nor 
philosophic literature, he returned the book to the editor 
with the remark that the latter ought to get it reviewed by 
one of his lady contributors. 


The editor, however, was a man of resource, and this time 


dipped more deeply into the book, finding great stores of 


technical information about electrical lines and the way in 


which they are worked, and finally sent the book away to an 
engineering contributor with the feeling that he would do it 
justice. | 

But alas! the engineer opened the pages at Chapter X., 
and failed to see what use his great experience of technical 
matters could be in commenting upon a guide book (even 
though most interestingly written) to the London tubes, and 
more particularly the Great Northern, Piccadilly, and 
Brompton, and he resigned forthwith in favour of the pro- 
prietor of Bradshaw or Baedeker. He had not time to 
criticise guide books. 

With the book again thrown on his hands the editor 
allowed it to lie on his desk for a few weeks, until one day 
a junior reporter asked permission to take it. He came to 
the office next morning with a quarter column of good and 
interesting copy in the shape of a review, for which the 
editor blessed him, and the author felt, grateful when he read 
it; while the reporter himself was afterwards heard con- 
fessing that he hadn’t ever before enjoyed so much the 
reading of au encyclopedia of information, and that he had 
learnt such a lot from it that he meant to apply for a 
conductorship on the L. C. C. tramcars in the hope of 
eventually rising to the management, and of thereupon com- 
bining the whole of the London tubes and tramways into 
one comprehensive semi-public trust. 

Summing up this book, however, in our own words rather 
than that of other people, it can certainly be said to offer an 
enormous amount of useful information upon the somewhat 
varied forms of transit systems embraced in the title. 
Whether this information would not have been equally 
useful had it been compressed into one quarter the space, or 
deprived of all * Family Herald" padding, is a matter 
for question; but the author has certainly compiled 
an interesting book that апуопе might read with advan- 
tage, and especially those who have no great pre- 
tensions to technical knowledge. There are plenty of 
quotations of а polyglot character, but not always correct; 
for instance, the descensus to avernus is not “ facile." 
However, we may pardou much in the way of small detail to 

the author whose book is enlightened by such an H. G. 
Wellsian frontispiece, and whose other works deal with 
topics like **Marlborough House and Its Occupants” ; 
Imperial London ” ; * Crowning the King," &c. 


STEAM CURVES. 
By W. Н. BOOTH. 


MvcHu of the misconception which arises in connection with 
steam engineering problems springs out of the action of steam 
asanexpanding agent. This misconception takes place parti- 
cularly in reference to the action of superheated steam, its 


true function being little understood as it pertains to prac- 
tice, and its idealised fanction having no practical existence. 
There are several curves cf expansion of steam which may 
be said to take place under conditions of uniformity, and 
there are thousands of other curves which are merely acci- 
dental curves. These are drawn for us by the indicator, 
and we speak of them as expansion curves, but they are a 
mere fortuitous result of the action of a bit of mechanism, 
and in no sense are they expansion curves, as will later be 
shown. | 

Of the true curves there are four recognised. Rankine 
treats of theta all, but his treatment is spoiled by the small 
consideration allotted by him to the material facts of daily 
observation, which were in his day given little weight. 

The first curve along which steam may be assumed to 
expand is the common hyperbola, which is a carve such 
that taking any point in the curve and drawing the ordinate 
= y to the one axis and the abscissa z to the other—the 
rectangular hyperbola being in view—the product x x yis 
constant for every point, and the curve when referred to 
pressure, p, and volume, v, is said to be such that p œ ғ, 
or p v = constant. The common hyperbola is the curve of 
isothermal expansion of a perfect gas, and superheated steam, 
expanded slowly in а cylinder kept uniformly as hot as the 
initial steam, will act as a perfect gas and expand along a 
hyperbolic curve. The expansion would require to be per- 
formed slowly, or the expanding steam would not pick up 
heat from the cylinder. quickly enough to maintain itself as - 
hot as the cylinder. This is the highest of the recognized 
curves of oe т. o а 5 pis rises э 5 
hyperbola, for this could only happen where superhea 
куле expanded slowly in a cylinder heated more highly than 
the steam. -The hyperbola is never even attained in prac- 
tice as a true expansion curve. 

The next curve is one which falls gradually below the 
hyperbola, and is of such a nature that p œ vt, or other- 
wise the pressure of the steam varies as the reciprocal of the 
16th root of the 17th power of the volume. 

This curve, therefore, falls a little below the hyperbola, and 
it is the curve of expansion of dry saturated steam which 
receives sufficient heat from an outside source to prevent any 
portion from liquefying by performance of work. Rankine 
gives this equation for pressures up to 120 lbs, The curve 
would be traced approximately if dry steam expanded in a 
jacketed cylinder. It would not be far departed from where 
superheated steam, which had expended all its superheat by 
the time of cut off, continued thence to expand in a jacketed 
cylinder. It is a curve, therefore, that might be attained in 
practice, 

The adiabatic curve of saturated steam falls still 
lower than the preceding curve. It is such a curve as is 
represented by the expression p œ v~*, or the pressure at any 
point varies as the reciprocal of the ninth root of the tenth 
power of the volume at that point. It is the curve of ex- 
pansion of saturated steam in the theoretical heat-neutral 
cylinder. As the steam expands it loses temperature, and 
part of the heat goes into work, and some of the steam con- 


. denses, This curve is impossible of practical attainment, for 


an adiabatic cylinder is unknown. | 
The corresponding curve for superheated steam is that in 


which p x v-*. Just as for a perfect gas, such as air, the 
index y is 1°41, во for superheated steam it is 1°3. Thus, while 
the expansion curve of air is very steep, that for the adiabatic 
expansion of superheated steam is also steep, but less so than 
the curve for air. It is an impossible curve in practice, just 
as is the adiabatic of saturated steam. 

As a simple comparison of the four curves named, in 


; 1 
which р varies respectively as „; v-is; v-* and v-13, the 


value of the ratio of the mean to the initial preesure for an 
expansion of tenfold in each case will be illustrative. The 
ratios, and their reciprocals, are :— 


1 2 3 4 
æ l | — AQ К 
p" = const. pa” 4 p v M peo gi 
| FFC 
3:03 3:18 | $30 3:76 
‘330’ ‘314’ 303’ '266' 


í 


| ; 
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These ratios represent the theoretical amounts of work to be 


expected from a unit weight of steam admitted and expanded, 
the lower figure giving the work ratio, and the upper figure its 
reciprocal, or the initial divided by the mean pressure. 
Thus it is evident that: for curve No. 4 the mean 
pressure is very much less than for any of the other 
curves, being about 15 per oent. below curve No. 2, 
which most closely approaches best practical conditions 
and possibilities, Curve No. 4 is the curve that would 
be secured if some of the nonsense. which is talked about 
superheated steam could be carried into practice. The use of 
such an excessive amount of superheat as would carry 
steam at ordinary cut-off ratios superheated to the 
exhaust would involve something approaching curve 
No. 4, and would involve, for an equal amount of work, 
such a correspondingly extended cut-off as would give 
а mean preesure ratio equal to that of curve No. 2. 
All superheated steam is weight for weight of larger 
volame than saturated steam of equal pressure, The ex- 
pansion of volume is greater than the increment of heat per 
volume; hence the fact that per cb. ft. there is lesa work, 
because less heat, in superheated than in saturated steam. 
If it were possible to work superheated steam throughout an 
engine, the cylinders would require to be larger for the same 
power, and the losses by radiation from larger surfaces 
would be also larger, The claim for a thermodynamic 
saperiority of superheated steam is a fallacy that tends to 
extremes of temperature in practice, and has already led to 
ridiculous claims being made in respect of superheat that 


serve only to delay progress, and not to aid it along sound 


liter. Claims that have been made for superheat of an 
excessively high degree, have raised the fears of those 
responsible for steam engines in respect of danger to their 
valves and packing. 

From one extreme they fly to the other, and make believe 
that with superheaters at the back of the major. portion of 
the heating surface of a water-tube boiler, they can obtain 
t ficient superheat with efficiently worked boilers. No water- 
tube boiler fitted with an internal superheater has yet given 


efficient superheat at the same time that the boiler has been 


worked at an efficient rate of work in respect of its heating 
surface, and separately fired superheaters are alone fit fo 
use when water-tube boilers are employed. | 
‘The large reduction of mean pressure in an engine which 
would occur if superheat could be carried to exhaust is 


— No.1. Isothermal of Gas - PV = Const. 
г S „ 2. Continuously dry steam PVes „ ганаа 
N „ 3. Adiabatic lor „ „ Рүуүз= „ steam 
to 4. „ Superhtd. steam "m = 


Т) Kir Ы з= 
В.Е. ordinary indicator diagram. 


3 
Volumes 
EXPANSION CURBVES. 


well shown in the diagram which bears out the tabular 
figures above, and is plotted fróm Rankine's figures for the 
upproximate calculations of steam. The adiabatic curve 
for steam gas in which p varies as v-1? has a very steep 
initial drop. | 

Of the many curves of actual diagrams, of which the 
dotted curve may be taken as an illustration, it must be said 
that they are not true curves, but are merely built up from 
a single plotting each of a myriad different curves, the 
pencil being as it were kept in contact with the paper as it 
passes from point to point. 

Thus, in the djagram, while А 5 represents the initial 
volume of steam present in the cylinder, the farther 
volume BC bas also entered, and has been condensed in 


heating up the cylinder. The curve ор is the hyperbolic 
curve drawn from this point c. The final pressure may 
be at к, showing that there has been some re-evaporation of 
the water during expansion, but that a further quantity 
remains for re-evaporation during exhaust. 

The actual indicator diagram is R.F, a curve which 
initially drops very quickly, owing to the further condensa- 
tion after cut-off, and then gradually rises and cuts across 
all the other curves, owing to the gradual re-evaporation of 
the water BC. | 

In a slowly moving engine, well jacketed, the point F 
would not fall far below the point p. It is obvious that, 
taking any point in this curve в F lower than the point н, 
such a point is merely a point in the curve of expansion of 
an initial volume of steam greater than А в, but less than 
AC. In passing from н to т, this volume has expanded, and 
the pressure has been increased by a certain amount of 
evaporation. Hence the point 1 is merely a plotting on a 
fresh curve, and any other point is but a compromise between 
the expansion at that moment in progress and the re- 
evaporation that is proceeding. The net result is the curve 
B F, which begins more steeply than is proper to the volume 
A B,and ends less steeply than proper to the volume А c. 
The relation of this curve to curve No. 3 gives the real 
measure of the action of the steam in the cylinder. The 
curve No. 1, or the hyperbola, is usually employed as a curve 
of comparison, simply because it is во easy to draw, but it 
is considerably out of exactness, The object of using super- 
heated steam should therefore be to prevent the volume n c 
from entering the cylinder; to start the expansion curve at 
B with dry saturated steam, and to expand along one of the 
curves No. 2 or No. 3, along the former if there is an 
efficient jacket, along the latter if there i& no jacket. 

If very high superheat were employed, then in place of a 
weight of steam represented by А B, the actual weight would 
be less. Hence the rapid drop of pressure along curve No. 4, 
for the heat per cubic foot is less than with saturated steam. 
True, there is more heat per pound, but the same poundage 
of steam cannot be used, and the use of superheated steam 
would be а mistake, were it not that, by the time the 
cut-off has taken place, there is no superheat left. But 
there is also no water left, and the ideal ratio of economy of 
superheated to saturated steam is the ratio A B to A с in steam 
consumption. 

The curve, BF is what has been automatically drawn for 
engineers for over 100 years. With our present knowledge, 
it is a curve that calls to us for superheat, and promises 
economies of 15, 20, and even 30 per cent.; yet it passes un- 
heeded while engineers boggle over an extra 1 per cent. in the 
mechanical efficiency of an engine, or half of 1 per cent. on 
a generator output. The ordinary practice of superheating, 
when attempted by the usual small tube superheaters with 
frictional effect, reduces the initial pressure of steam in the 
cylinder by 1 to 14 atmospheres, pom 

In the diagram this is equivalent to cutting off the 
shaded upper part of the figure, and is a distinct loss. The 
area of the pipes of a superheater should be from 1] to 1} 
times the area of a sufficient boiler steam pipe, so that u 
maximum drop of 3 lbs. only should ocour at the super- 
heater. "With these curves of Rankine before his eyes, an 
engineer can hardly fail to see into the question of super- 


heat better than he has been able to see in their absence. - 


4 


Preparation of Magnesium and Zinc Peroxide.— 
According toa German patent (No. 151,129, November 28th, 1902) 
taken out by Dr. F. Hinz, of Berlin, the peroxide of magnesium 
may be obtained electrolytically in the following manner: — A cell 
fitted with a porous diaphragm: is charged on its anode side with 
an aqueous solution of magnesium chloride containing about 200 
grammes of the crystals per litre, while the cathode compartment 
is filled with a solution of hydrogen peroxide in which, roughly, 
the same quantity of magnesium chloride has been dissolved, after 
its acidity has been removed by adding the necessary amount of 
magnesium oxide or hydroxide. Ап electric current of suitable 

h is then passed at about 6077 volts pressure between an anode 
of carbon and а cathode of platinum. А copious separation of 
de appears at the cathode rapidly; it soon falls into the 
iquid, and can be collected, washed, and dried at à moderate tem- 
p It forms an amorphous white powder. Zinc peroxide 
obtained in a similar fashion, but the voltage of the current 
should not exceed 2:5 to 3, or metallic sinc may be thrown down. 
The petoxides so prepared are of 50 or 60 per cent. strength. 
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THE REPULSION: MOTOR. 
Bx F. W. CARTER, М.А. Cantab. 


Омтп, quite recently the continuous-current series motor 
has met with no serious rival in the field of electric rail- 
reading ; lately, however, certain commutating alternating 
current motors have been produced which, it is claimed, 
possess the characteristics that render the continuous-current 
series motor pre-eminent for this class of work. The 
ultimate reason of the superiority of the series motor will be 
found to lie principally in ite drooping speed-torque curve, 
in virtue of which the motor has a very large reserve of 
torque capacity, without a correspondingly large reserve of 
horse-power capacity. 

The force required to move a train uniformly on levei 
track will amount, perhaps, to 15 Ibs. per ton of dead weight. 
To start the train, however, with an acceleration of only one 
mile per hour per second requires a force of about 110 lbs. 
per ton of dead weight, in addition to that necessary to 
overcome friction. Thus, to operate such a train the motor 
must be capable of exerting more than eight times the torque 
required for uniform motion on a level track. 

A motor of practically constant speed—like the induction 
motor — supplies power in proportion to its torque, but in a 
motor having a drooping characteristic, the power developed 
increases with the torque at a much lower rate than 
n In the continuous- current series motor, 
such as is used in railway work, the speed of reaching the 
speed curve, after acceleration on resistance, will usually be 
leas than half the free-running speed on the level. Thus, 
while the tractive effort may be more than eight times as 
great, the power output may be less than four times as great 
as when running uniformly on level track, and the input 
will probably be only about three times as great, since the 
efficiency will be higher at the higher output. And it is not 
only in starting a train that the advantage of the drooping 
characteristic is manifest, but every up-grade tells the same 
tale of smaller input and corresponding smaller power 
capacity. Nor is it only under the train that the advantage 
of the smaller necessary power capacity is felt, but the con- 
trol system, the line equipment, the sub-station system, and 
the main Barns: station are all benefited in the same 
manner and for the same cause ; all carry a less reserve than 
would be neceseary but for the drooping characteristic curve 
of the driving motors. 

Another objection to the use of motors running at practi- 
cally constant speed becomes evident when the driving wheels 
on different motor axles differ in size. This will cause the 
load to be very unequally distributed between the motors, 
those driving the larger wheels taking the heavier load. The 
fault would naturally appear when the road had been in 
operation long enough for some of the wheels to be replaced 
by new ones. This effect is hardly noticeable with a con- 
tinuous-current railway motor. 

Hence experience has proved that it is usually better 
engineering to adopt the continuous current third-rail 
system, with its complicated sub-stations, its large currents 
and excessive loss in low tension feeders and return, than 
to use high potential alternating current directly to operate 
the train by means of polyphase induction motors. Never- 
theless, the continuous current system is limited in its appli- 
cation to crowded districts in the neighbourhood of big 


Ф 


towns, where the density of traffic is sufficient to warrant a a 


large capital expenditure on generating and converting plant 
and heavy line equipment. There is absolutely no prospect 
of our main line railways being electrically operated while 
such a system is the best we can offer. Even the feeders of 
the trunk lines—fitting subjects for well-engineered elec- 
trification schemes, in that a service of small and frequent 
trains could be economically maintained by electric opera- 
tion—would not usually pay for working by the continuous 
current system. E 

The object of the present article is to discuss the prin- 
ciples and properties of a single-phase alternating current 
motor whose speed characteristic droops considerably with 
increase of train resistance, thus fulfilling the prime require- 
ment of a railway motor without sacrificing the advantages 
of alternating current working. 


The repulsion motor is itself a form of induction motor, 
the currente of the armature being induced by the applied 
field, in virtue of which they cause a drag on the armature 
conductors. The field or stator winding resembles that of 
a single-phase asynchronous motor, whilst the armature or 
rotor resembles that of a continuous current generator or 
motor having the same number of poles as the field. The 
brushes are short-circuited, and set a little distance from the 
centre of the field poles, on one side or the other, according 
to the direction of rotation required. It ig usual in books 
dealing with the repulsion motor to state that the shift of 
the brushes should be 45° (electrical) from the centre of the 
pole in order to obtain maximum starting torque. This 
conclusion, however, is founded on fallacious reasoning, the 
maximum torque occurring when the brushes are only a few 
degrees (5° or 6°) from the pole centre. 

The principle underlying the operation of the motor is 


old, though I believe their commercial manufacture to be 


of recent origin—that is, as regards motors intended to run as 
repulsion motors. The repulsion principle, however, has 
been frequently used as & means of starting single-phase 


. a&ynchronovs motors, the Wagner Electric Manufacturing 


Co., of St. Louis, U. S. A., having had such a motor on the 
market for a considerable time. In this motor, when 
synchronism is reached, an internal mechanism operated by 
centrifugal force serves to close a ring switch which short- 
circuits the commutator bars, and to raise the brushes at the 
same time. The motor then runs as an ordinary induction 
motor without unnecessary wear of commutator and brushes. 
The Schiiler motor is another example of a single-phase 
induction motor started by means of the repulsion principle. 

In the present article, however, it is intended to deal with 
the repulsion motor jer se, to demonstrate and discuss its 
properties, and to determine what features are desirable for 
securing satisfactory operation. 

(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported. 


Werk ENDING May 2679, 1908. WEEK ENDING May тн, 1904. 


Alexandria .. Value £1,190 Adelaide Р . Value £55 
Amsterdam ,. ia ET 30 Aden. Teleg. mat. eo 10 
ia.. 50 Amsterdam 125 
Bombay А i $a . 164 Auckland 185 
Brussels 2 T - oe 17 Bilbao 31 
Buenos Ayres 115 Bombay Dur s aces sa "iU 
Calcutta 250 + Teleg. mat 10 
Cape Town 572 Boulogne 55 173 
Colombo А «s is T 58 Buenos Ayres T xis . M 
Durban ie T 2% . q. 1,299 i Elec. machinery 9,5200 
East London 82 ыз "m 72 ór Teleg. cable. 73 
Fremantle .. ee s 21 sí 'Teleg. mat. 1,663 
Gibraltar. Telex.cable , 4,120 | Calcu —ͤ— l 662 
Gothenburg.. „ eis à 100 m Teleg. mat. .. 962 
Halifax - $i. vs se 15 Callao. Submarine cable 3,005 
Hamburg. Teleg. mat... 270 Cape Town .. ss аё 156 
Hayti. Teleg. cable ‹ 8.146 ii Teleg. mat. 84 
Hong one 2 si i 26 Channel Islands .. s 58 
Lisbon. Teleph. mat 106 Colombo . 9n 
Lyttleton  .. е 50 Constantinople. oe 807 
Malta. Teleg. cable 9,840 | Copenhagen. Teleg. mat. e ^ 
Melbourne .. $1 $a HR | Delagoa Bay |  .. os #10 
i Teleg. cable.. 1,350 urban se б> um 
Montreal es 2s és 68 "T Teleg. mat. 1. t0 
North Atlantic. Teleg. cable .. 6,000 | Hamb Ве es s 199 
Otago.. bus m ` 182 ü Teleg. mat. .. Sco 
Perim. Teleg. cable 12,650 | Hong Kong Я 117 
Port Elizabeth . . . 4,315 | Invercargill . . 150 
Port Said s e - 30 | Launceston., 220 
Rotterdam. Teleg.avire es 45 Madras Re ad i$ .. DW 
St. Petersburg. Teleg. wire (1 | Melbourne, Elec. machinery.. 80 
Shanghai. - ii ` 386 s Teleg. mat. . 4542 
Singapore .. ae x 11 i Teleph. cable. 702 
Stockholm. Teleg. mat. 149 | Mombassa .. es E x єч 
Suez .. - КИ 175 | Montreal s 16 
„ Teleg.cable.. 15,40 Nagasaki  .. M vs .. we 
Surinam + T E a 82 Ostend E sa DE 25 
Sydney ie € às .. 673 : Penang ia or - i 1% 
Toronto «e ids 5% - 54 Pernambuco gs $5 x 43 
Wellington .. = J t9 Port Elizabeth .. ss es 31 
i Teleg. mat... $22 Shangh "is oe vis . 214 
Yokohama .. T T 22 Singapore 2* 
Sydney i © T 628 
У Veleph. cable 144 
Tokio a s " TE 
Toronto da - sis FS 20 
Wellington 187 
Yokohama .. 1-0 
‘Total 472.120 Total 41. vz 

* Bt 

Foreign Goods- Transhipped. 

East London. Elec. goods Value £115 Boulogne. Elec, meters Value 273 
Sydney. Elec. lamps. oe 32 Durban. Teleph. mat... Q 88) 
! East London. Elec. goods X 
| Melbourne, Elec. lamps 58 
| Progresso. Telephones 7-9 
. Sydney. Elec. lamps 3 to 
WEE Ez coke 
Total s ev 4117 i Total. ESIE 
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Belgiam.—The balance-sheet of La Société Metallurgique 
de l’Aluminium (Procédés Peniakoff), of Brussels, for the last 
financial year shows a loss of £1,248. 


Brush Contracts.—The Brush Electrical Engineering 
Oo., Ltd., have secured the following contracts : — 
Rangoon Port Trust.—Complete generating and motor plant for electrical 


equipment of workshops. | 
Hollymoore Asylum.—Motor equipment for laundry. ` 


„Patrick Metal.—A new metal is being placed on 
‘the market by Messrs. J. C. Lyell & Co., Ltd., of 55, Victoria 
Street, S.W., viz., " Patrick" metal, which is a perfect substitute 
for nickel, being silver white through and through. We have 
received from them a sample of this metal, in three stages of finish ; 
it appears exactly like yellow brass except in colour. Bome of 
the advantages claimed for “Patrick” metal are as follows:—It 
retains its silver white appearance permanently, whereas nickel- 
plated goods soon become spotted by damp and lose their brilliancy. 
The colour is not affected by usage, in fact, the more it is used the 
brighter it becomes. 16 retains а very high degree of polish, and 
with ordinary care will not rust, even under the most unfavourable 
conditions. It does not easily oxidise. It is malleable to a degree 
when cold, and can be easily soldered and brazed, the flux for this 
metal being the ordinary soldering fluid or powdered borax. 
Patrick metal is supplied in the rough stste in ingot only for 
casting purposes, and in the finished state in fittings of every 
description. 


The Transvaal.— The value of the electric cables, wires, 
and fittings imported into the Transvaal during January last, is 
officially returned at £9,000, as compared with only £4,000 in the 
corresponding month of 1903. 


Deptford Town Hall.—The B.C. on Tuesday decided 
to ask Messrs, Drake & Gorham, Ltd., the contractors for the 
electric lighting of the new Town Hall, to give & price for the 
wiring work in connection with internal telephones and bells. 
Mesars. Medhurst and Lloyd estimate the cost at £150. 


Imports of Foreign Electrica] Machinery.— Although 
slightly in excess of those in the same month of last year, the 
importe of foreign electrical machinery into this country during 
April last were not up to recent averages. The importes during the 
month named were valued at £39,588, as against £43,432 in March 
last, and £38,768 in Apri], 1903. For the first four months of the 
year the returns show a total of only £178,924, which contraata 
with £223,039 in the corresponding period of last year. 


The Ventilation of Transformers.—Nearly everyone 
who has been engaged in electrical distribution employing 
transformers has been met with the difficulty of ventilating 
adequately such transformers when they are enclosed in water-tight 
cases, for use in underground sub-stations, which are liable to 
flooding; and has also experienced the difficulty of removing the 
water of manufacture left in the transformers unless one left the 
lid open, thus doing away with the water-tight quality of the 
enclosing case. These very real difficulties have now been overcome 
by an invention for which patent rights have been sougbt, which 
allows, by the use of discriminating valvea,fixed to the case or tank 
containing the transformer, a continual supply of air to enter and 
leave the tank, and, at tne same time, allows all the water of 
manufacture, which condenses on the under aide of ths cover, to 
run out of the enclosing tank, the cover being formed in such a way 
that the water cannot remain inside. Fitted with these valves, a 
transformer can be left with perfect safety in a sub-station likely at 
any time to be flooded; even if the water rises completely over 
the transformer, none can enter the case, and as soon as the water 
is drained away or removed, ventilation is at once automatically 
resumed. The same device may be used in connection with fan 
motors for the ventilation of mines and ships’ holds, and can be 
fixed to any existing patterns of transformer tanke. Mr. L. R. 
Lee, of the Manchester Corporation electricity works, is the invento 
and owner of the appliance. i 


New Form of Motor-Starting Panel.—Messrs. Geipel 
and Lange aro introducing a new form of motor-starting panel, of 
the Ward-Leonard type, incorporating their latest improvements. 
An illustration before us shows that this panel carries one D.P. 
switch, two S.P. fuses, one motor-starter and опе field rheostat. 
The motor-starter ів of the S. K. fool-proof type, which is fitted 
with a release that opene the circuit-breaker independently 
of the contact arm, and thus: prevents the resistance being 
cut out too rapidly. This circuit-breaker opens also at апу time 
whilst the motor is running should the cürrent become excessive, 
thus affording protection against carelessness and ignorance, as 
well as accidental overload. We understand that consulting 
engineers in this country frequently specify that a certain amount 
of speed regulation shall be obtained on the motor by mears of 
the fields, and this particular type of panel is arraoged so that 
the field rheostat, which is connected to the field of the motor, shall 
introduce sufficient résistance atep by step over 35 contacts to cause 
the required acceleration. In order that the motor shall not be 
started up whilst the field is not fully excited, owing to the resist- 
ance having been left in circuis accidentally, an interlocking lever 


) 


is provided, by means of which the starting arm is prevented from 


moving until all the resistance is cut out of the field. The Ward- 
Leonard Co. (whose agents are Mesers. Geipel & Lange, of 724, 
St. Thomas Street, В.Е.) have also standardised a number of other 
patterns of rheostat panels. 


AL REVIEW. 


The “Diamond Н” Switch.—In response to the 
steadily increasing demand for a thoroughly high grade electrical 
switch in this country, the Hart Manufacturing Co., of Hartford, 
Conn., U. S. A., manufacturers of the Diamond H” switch, have 
recently opened a branch office at 25, Victoria Street, Westminster, 


Fig. 1. 


Fic. 2. 


under the management of Mr. William Orichton, the secretary of 
the company, for the purpose o? placing their specialities within the 
easy reach of those contemplating bigh class installations. This 
company operates under the patents of its president, Gerald W. 
Hart, whose experience as inventor and manufacturer of switches 
and accessories, covering a period of many years, has placed its 
product pre-eminently at the head of the list of such appliances ip 
the United States. 

Prominent among the distinctive features of these switches, as 
compared with those in general use in England, is that they are 


— 


Fig. 3.— P. ud Oot, APERTURES CLOSED, 


sunk into the wall, the metal plates being flush. These plates may 
be of any finish desired, gold, silver, bronse, &c., in their various 
gradations, being usually made to correspond with the other fittings 
of the room, thus giving a most ornamental and artistic appearance, 
and dispensing with awkward and unsightly projections. The action 
is absolutely positive and instantaneous, thus eliminating dangers due 


| 
| 
| 


> 
4 
E. 


Fig. 4.—Prua IN PLAOR. 


to arcing in tae contacts, and consequent destruction ef the switch, if 
not more serions damage; the working parts subjected to greatest 
wear are made from case-hardened and tempered tool steel, Ше 
knife contacta of phosphor-bronse, and the current-carrying parte 
are insulated from the switch mechanism with India sheet mica. 
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In England a number of important installations have already been 
fitted, notably, one at the Midland Hotel,in Manchester. In the 
United States, where thistype of switch is practically universal, it is 
recognised as the standard of excellence, being in use at the 
Presidential Mansion at Washington, a8 well as in many of the large 
structures, Governmental and private, in the capital and other 
principal cities. | 

The push-button switch is the switch par excellence for work of 
the highest grade. It is operated by means of two small buttons; 
pressing the white one turns the light on, while the black one 
breaks the circuit, and turns it off. The buttons are readily distin- 
guishable; one may be of pearl or ivory, the other of hard rubber 
or ebony. The push switch is illustrated herewith, in elevation, 
fig. 1, and in section, fig. 2. 

A novelty recently placed upon the market by this company, isa 
flash receptacle, with automatically closing apertures; it may be 
sunk in the base boards or floor of a room, and as it is flush it 
cannot: be injured by contact with furniture, &c. The action of 
this mechanism is most ingenious, and constitutes a radical depar- 
ture from anything in use, either here or elsewhere, for a similar 
purpose. Figs. 3 and 4 show the receptacle and plug in the open 
and closed positions, 

Illustrated catalogues and all other information may be obtained 
at the company's offices at 25, Victoria Street, S. W. | 


Ferranti Alternating Current Meter. — We are 
pleased to learn that this new watt-hour meter, which was described 
in our issue of January lst, 1904, has now received the official 
approval of the Board of Trade. | 


е . 

Bankruptcy Proceedings.—The adjourned first meet- 
ing of creditors under the failure of Charles Manners Downie, 
trading as the Lighting Corporation, at 4, Bloomebury Street, and 
15, Dyott Street, New Oxford Street, W.C., was held last week at 
the London Bankruptcy Court, before Mr. E. Leadam Hough, senior 
Official Receiver. The statement of affairs shows gross liabilities 
£1,826 118. 6d., of which £1,595 98. 9d. is expected to rank, against 
net assets £349 4s. 8d., after allowing £181 Os. 5d. for the pre- 
ferential claims. In the absence of a satisfactory offer, a resolution 
was passed for Mr. C. J. Singleton, chartered accountant, 8, Staple 
Inn, W.C., to act as trustee and adminster the estate in bankruptcy, 
assisted by a committee of inspection. The public examination of 
the debtor has been appointed for Jane 9th. 

The first meeting and public examination in the case of William 
Wenham, electrical engineer, of Croydon, are to be held on June 3rd 
and 29th respectively, the former at 24, Railway Approach, S E., 
and the latter at Croydon. 


Dissolutions and Liquidations.—The following further 
rotes relate to the liquidation proceedings of the Automatic Tele- 
phone Co., and should be read in continuation of what appeared in 
cur last issue :— | 

" Meanwhile, the liquidator of the Apostoloff Syndicate was 
pressing for settlement of а claim he had made against the company, 
and, with а view to settling this claim, and to provide the money to 
manufacture the telephone exchange on a commercial scale, Mr. 
Margowski induced the shareholders, in December, 1902, to agree 
to another reconstruction. The old company accordingly went into 
voluntary liquidation, with Lieut. E. G. Testing, R N., the secretary, 
as liquidator. The present company was registered with a nominal 
capital of £100,000, divided into 47,940 preference and 752,060 
ordinary shares of 28. 6d. each. It appeared that, so far from Mr. 
Margowski's powers being in any way reduced, as was desired by 
the shareholders, they were apparently increased under the articles 
cf the reconstructed company. Under an agreement which the 


Lew company entered into with the liquidator of the old company, 


the new company took over the assets, and indemnified the 
liquidator against the liabilities; it also undertook to allot to the 
shareholders of the old company two shares, credited with 2s. paid, 
lor every share of the old company: The number of shares issued 
was 558,662 ordinary and 4,000 preference, credited with 2s. paid, 
and 1,800 were issued as fully paid. The circumstances under 
which those 1,800 shares were issued as fully paid would have to be 
inquired into. The signatories appointed Dr. H. G. Sworn as a 
director to act with Mr. Margowski, and, according to the register 
of directors filed at Somerset House, Mrs. Dora Margowski was 
appointed a temporary director on February 1st, 1904, upon her own 
nomination, under special powers given to her by the articles of 
association, as holder of the majority of the preference sbares. As 
scon as the new company was registered, Mr. Margowski purchased 
certain plant and machinery for the purpose of manufacturing tele- 
phone excbanges, and erected it on premises at the rear of 72 and 74, 
London Street, Greenwich. "Work was carried on there for & short 
time, but one by one the staff were dismissed. Subsequently Mr. 
Margowski, acting alone, purported to pass the following resolution : 
" Resolved that the company purchase & one-balf interest in the 
Pritish patent rights of the portable electrical ventilating'fan for 
£950, and until the money be paid the iid жы hereby charges its 
entire plant and machinery, and undertakes at any time when 
called upon to execute any proper document for the due fulfilment 
of this reeolution, and to register such document at Somerset 
House, either as a charge or mortgage on the above plant and 
machinery.” Under that resolution was written the date October 
28th, 1903, a significant date seeing that on November 4th a 
receiving order in bankruptcy was made against Mr. Margowski. 
Then on November 11th Mr. Margowski applied, as agent for a 
German inventor, for provisional protection for an invention for a 
portable electrical fan, and on November 18th he applied on his 
own behalf for a similar protection for an improved fan. The 
following day the registered offices of the company were removed 
to Greenwich, a distress having been levied on the premises of the 


Honduras Co. in Abchurch Lane, which had, until then, been used as 
the registered offices of this company. That provisional protection 
was returned in ths atatement of affairs as an asset worth £3,000. Some 
of the shareholders became very dissatisfied with the position, and 
a petition was presented upon which the winding order was made. 
Mr. Margowski called а meeting to pass a resolution for voluntary 
liquidation, but the proceedings thereat appeared to be most 
irregular. The plant and machinery were claimed by Mrs. 
Margowski, under what purported to be a mortgage, and an arrange- 
ment had been made for the property to be sold under the 
joint instructions of that lady and the Official Receiver, and 
for the proceeds to be paid into a joint account pending 
the decision of the Court being obtained as to the validity of the 
mortgage. The amount actually received by the company was 
only £5,320, of which £3,150 which was paid in by Mr. Margowski 
on account of his share liability was handed back to bim by the 
liquidator in satisfaction of a claim of £5,000 which Mr. Margowski 
asserted that he had against the company, but so far as the Official 
Receiver had ascertained, it did not appear that there was any 
foundation whatever for it. A sum of £6,474 should have been 
received under the reconstruction scheme from Mrs. Margowski, 
the Honduras Co, and two friends of Mr. Margowski, but they 
dissented from the scheme, and it was arranged that instead of con- 
tributing the 6d. per share on their holdings, they should be allotted 
only four-fifths of the number of the shares held by them m the old 
company. It therefore appeared that Mr. Margowski’s friends whilst 
benefiting very largely by the reconstruction scheme, for they held 
212,000 shares, were relieved from contributing anything towards 
the expenses. It further appeared that at the present time tke 
company did not possess one of the patente, which for the purpose 
of working it was reconstructed, and the only asset it had to show 
for the £3,250 subscribed was the machinery at Greenwich, which 
was claimed by Mrs. Margowski under her mortgage, and which she 
valued at £500. Mr. Margowski had stated that he had received 
at pai and had spent £3,256 on behalf of the company, as 
follows :— 


Plant, machinery, and furniture ө x e £893 13 4 
Preliminar expenses oe oe EP ee ee e. 1855 0 0 
Managing director's salary .. - os - .. 341 13 4 
Directors' fees is ve vs “ә E 92 . 118 0 0 
Managing dircctor's travelling expenses os - 105 9 & 
Ditto, petty expentes EN oe x T . 279 7 9 
Payments for the company  .. T - ne РР 13 00 
Salaries and wees xm <a “> vs а . 45817 0 
Stationery, advertising, cke. ex T - s 64 4 5 
Clerical work Fx ee T da ee ix ET 80 0 0 
Patent agent's fees af Ps ik 25 ‚> .. 196 0 0 
Rent ee een * 6 ae es ee ee ee ee 410 0 0 
Sundry psyments е е ae ae ev ee ee ee 16 16 A 
On account of law costs .. as “N y s 20 0 0 


Dr. Sworn had stated that he had received no director’ fees. It 
was hardly necessary to add that there were many facte in connection 
with this company and its predecessors which required investigation, 
and he did not think he was going too far to say that it would pro- 
bably be necessary to apply to the Court for a sitting for the public 
examination of the persons concerned. —Mr. Barry Cohen, on behalf 
of shareholders, emphasised the necessity for a public examination, 
and hoped that steps would be taken with a view to recovering some 
of the £3,000 from Mr. Margoweki.—A resolution was passed for the 
official receiver to remain in charge of the liquidation, with a com- 
mittee of inspection to be subsequently d by the Court. 

A dissolution of partnership is announced between Eugene Morand 
and Arthur Walter Curtis, electrical engineers, trading as Curtis 
and Morand, at 05, Station Street, Birmingham. 

Messrs. S. Haynes & Co. (S. Haynes & A. E. Farell) electrical 
and gas fittings merchants, Dick's Yard, Nottingham, have dissolved 
partnership from May 16tb. Mr. Farell will carry on the business 
of S. Haynes & Co., aud discharge all liabilities; and Mr. 8. 
Haynes is opening a wholesome electrical supply stores at Pearson's 
Buildings, St. James’s Street, Nottingham. 

A meeting of the Hiram Maxim Lamp Co. is to be held at 3, 
Lothbury, E.C., on June 30th, to hear an account of the winding up 
from the liquidator (Mr. W. B. Peat). - | 

А meeting of the Electrical Copper Со. is to be held on June 
29th, at Winchester House, to hear an account of the winding up 
from the liquidator. | | О 


The Printing Trades Exhibition.—We understand 
that at the recent Agricultural Hall Printing Trades Exhibition, 
Messrs. J. Н. Holmes & Co. had several of their Lundell motors in 
use working printing presses. One motor was used geared direct 
on to D.D. summit machine fixed and running complete with 
Holmes-Page automatic starter, D.P. and regulating switches, at 
Meesrs. Salmon & Sons’ stand; at the same stand there was a 
motor with pinion, wheel and bracket, also switches driving Q C. 
folder, and a motor driving by belt a 33-in. cutting machine, 
complete with starter and D.P. switch. At Messrs. Charlesworth 
and Co.’s stand there was a Lundell rhotor with starter, D.P. 
switch, also regulating switch, geared direct to a D.C. litho. 
At the exhibit of Messrs. W. Crossland, Ltd., there was a Lundell 
motor with switches to drive countershafting by belt. The 
following were shown at the stand of Messrs. Hunters, Ltd. :— 
One motor, fitted with pulley and provided with sliding rails, also 
switches, driving a two-revolution press by belt; one ditto, mounted 
on clamping base with grooved pulley, to drive a Model printing 
machine; one ditto, with switches, driving a bronsing machine by 
belt; one ditto, complete with rails, pulley, starter and РР. 
switcb, driving a Cropper machine. 


Chinese Patents and Trade Marks.—Meesrs. W. P. 
Thompson & Co., the well-known patent agents, write as follows :— 
In the treaty which has just been ratified between the United 
Btates and China, there is the following clause which, through the 
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most favoured nation clausé of the treaty of Tientain, is equally 
applicable to Great Britain, the words Great Britain" being sub- 
stituted for the United States in the clause. 
_ The United States Government allows subjects of China to patent their in- 
ventions in the United States and protects them in the use and ownership of 
euch patents. The Government of China now agrees that it will establish & 
Patent Office, After this office has been established and especial laws with 
regard to inventions have been adopted it will thereupon, after the payment of 
the presoribed fees, issue certificates of protection, valid for a fixed term of 
years, to citizens of the United States on their patents issued by the United 
States in respect of articles, the sale of which is lawful in China, whioh do not 
infringe on previous inventions of Chinese subjects, in the same manner ав 
patente are to be issued to subjects of China. 2 

An inquiry has been made by His Majesty's Minister at Pekin 
whether the Chinese Government bave taken any steps to establish 
a Patent Office as provided in Article 10 of the American Treaty, 
but the reply has not yet been obtained. 

Hitherto China has been dead sgainst patents of all kinds, and 
the history of China and Japan are remarkable instances of the 
advantages and disadvantages of a patent law. In Ohina and in 
Japan, until a patent law was establisbed, invention stopped at the 
point at which it was no longer profitable to an individual to invent, 
as he could not keep the matter secret. In matters of manufacture, 
the Chinese and Japanese recipes for compositions had nearly 
reached perfection, but anytbing which 00014 not be worked with- 
out the public being able to af once copy, was not invented. Japan 
pasted a very liberal patent law about 20 years ago, and its progress 
since then hag been phenomenal—while China equally civilised has 
stagnated. e present Chinese Government, however, are now 
convinced that they must go in for modern improvements, hence 
this patent law. 

In the Britfsh Treaty with Ching, signed at Shanghai, 
September 5th, 1902, is the following article in regard to 
trade marks :— | 

Inasmuch as the British Government afford protection to Chinese trade 


marks against infringement, imitation, or colourable imitation by British sub- 
jects, the Chinese Government undertake to afford protection to British trade 


. marks against infringement, imitation, or colourable imitation by Chinese 


sub А 

Сиа Government further undertake that the superintendents of 
Northern and of Southern trade shall establish offices w thin their respective 
jurisdictions under control of the Imperial Maritime Customs where foreign 
trade marks may be registered on payment of a reasonable fee. 

Substantially, this article has been reproduced in the United 

States Treaty. Through the kindness of the Marquis of Lansdowne 
we have received the following information:—A working scheme 
for patent and trade mark protection is now being evolved, and in 
the meantime a provisional registration office for trade marks has 
been established at the Custom House at Shanghai, where we have 
a registration agent, and the Chinese Courts will presumably afford, 
as they have done in the past, substantial protection against 
counterfeiting trade marks on the part of Chinese subjecte. The 
French, Italian, German, and English representatives have mutually 
arranged for the punishment in the Consulate Courts of France, 
Germany, Italy, and England of subjects of these countries who 
infringe registered trade marks, and in all probability the remainin 
Western Nations will shortly do likewise.” ~ 


Catalogues and Lists.—From Messrs. MATHER AND 
Рилтт, Lrp., we bave received copies of the second edition of their 
high lift turbine pump catalogue, and the seventh edition of their 
catalogue relating to steel-clad motors. The former contains general 
description with head and efficiency curves, and tables of 


dimensions, weights, capacities, outputs, and prices; one of the 


tables particularises the pumps direct coupled to steel-clad motors. 
The latter gives some information and useful tables relating 
to their different classes of motors of the steel-clad type, and 
motor starting and. ting switches. Both lists are as usual 
excellently laid out. e same company is supplying cast-iron 
tanks from stock, and details of these can be found in а third 
pemphlet which has just been issued from the press. 

The Ввгтвн WESTINGHOUSE Co.’s latest pamphlet to hand (No. 
B 1,072), describes the company’s No. 90 M tramcar controller. 

Messrs. W. E. BoBNAND & Co., of Lowfield Works, Sheffield, 
have issued a 12 pp. circular relating to their patent alternating- 
current motors. 

Some attractively got-up pamphlets have been sent to us by 
Messrs. A. Hemz & Cir., of Levallois (Seine). One details their 
batteries for electric vehicle and other portable service, and the 
others give information of secondary batteries for. stationary 
йу, and an account of the component parts, and their manu- 

ure. 

Mzssns. Sessions & Sons, Lrp., of Gloucester, have sent usa 
price list of their electrical slabs in plain and enamelled slate. 

We have received from the Isca FOUNDRY AND ENGINEERING 
Co, of Newport (Mon.), а sheet of illustrations of some of their 
specialities in railway plant. Steel castings, tramway points and 
crossings, railway signals, cranes, turntables, portable railways, 
cast-iron pipes, &c., are shown. 

The electricity department of the Borough of Hackney is 
issuing a well illustrated and printed pamphlet giving details of the 
application of electricity to lighting, heating, cooking, &c. Lists 
of the streets in which a supply is available, names of wiring con- 


tractors, details of first and subsequent cost of apparatus, and 


numerous testimonials from satisfied consumers, are included in the 
59 pages of matter which it contains. 


Automatic Fire Alarms.—The  May-Oatway Fire 
Appliances, Ltd., of Glasgow, is putting in an extensive installation 
of ite system for Messrs. J. & P. Coats, Ltd. The system is to serve 
some 60 buildings, most of which are already sprinklered. The 
installation will require 18 automatic telegraphs, and the central 
fire station equipment will be as extensive as any in Scotland, with 
the single exception of Glasgow. 
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Tramway Point Controllers.—Messrs. S. Dixon & Son, 


Ltd., Leeds, have installed one of Turner s patent automatic tram- 
way point controllers at the Market Street junction of the Bradford 
city tramways. This was one of the features inspected by the 
municipal tramway managers on the occasion of their annual con- 
ference at Bradford on 13th and 14th insts. Upwards of 60 cars. per 
hour pass over this junction. 


Motor Contract.—The British Electric Plant Co., Ltd., 
of Alloa, have just received from the Central Marine Engineering 
Co., of West Hartlepool, an order for the whole of their present 
requirements of motors for driving their machine shops. The order 
comprises 28 direct current motors ranging from 8 to 62 H.P., and 

ting over 900 H. r. The majority are very slow-speed motors, 
and almost all are back-geared. The contractors for installing this 
plant are Messrs. Selby-Bigge & Co., of Newcastle. 


Trade Announcements. Mesars. Green & Boulding 
have opened new premises and showrooms at 28, New Bridge Street, 
and Little Water Lane, Queen Victoria Street, E. C., where all com- 
munications should in future be sent. | 

Mesers. Bruce Peebles & Co., Ltd., of East Pilton, Edinburgh, 
announce that owing to in ing business they have removed their 
London office to more commodious premises, at 25, Victoria Btreet, 
B.W., to which place all correspondence should in future be 
addressed. 

Mesers. Fuller Macleod & Oo., Ltd., inform us that they have been 
appointed sole British agents for Hellesens Enke & V. Ludvigsen, 
whose dry cells are well known. Mesars. Hellesens’ dry cells have 
excellent keeping properties, as an instance of which it may be 
stated that several Governments, who use the cells for torpedo work, 
keep them in store for five or six years. | 


Book Notices.—‘ Annual Catalogue of the Massachusetts 
Institute of Technology for 1903-4.” Boston, Mass.: The Institute. 

t Re of the Coundll to the Members of the City and Guilds of 
London Institute for 1904” and ''Programme of the City and 
Guilds Central Technical College.” London: Gresham College, E. C. 

Mesers. E. & F. N. Spon will in a few days issue а new book by 
Wm, R. Bowker, on the Management of Electric Tramways 
and Light Railways." 

“A Text-book on Static Electricity." By Hobart Mason. New 
York: MoGraw Publishing Co. $2.00. 


Pulford Bros., Ltd.—This company of electrical engi- 
neers doing business at Whitechapel, Liverpool, held its sixth 
annual general meeting on 20th inst. We are informed that the 
managing directors reported that the business for the year had been 
of а very favourable character, and the directors, after providing for 
depreciation and bad debts, recommended the payment of a dividend 
for the year ended March 31st, of 15 per cent., free of income-tax, 
carrying forward the balance of profit and loss to reserve account. 


Raworth's Traction Patents.—The Electric Tramways 
Co. of Havre has given an order for a car to be fitted with automatic 
regenerative control. This makes а totalof eight tramway pro- 
prietors that have decided to introduce the system. The Havre 
company works a gradient of 1 in 10, 1,100 metres in length. 


— — —— 


LIGHTING AND POWER NOTES. 


Abram.—The U.D.C. is negotiating with the Lancashire 
Electric Power Co. for a supply of energy. 


Ashton-under-Lyne.—The T.C. has offered to light the 
markets at the following rates:—65 existing lamps, £14 each per 
annum; 15 enclosed arc lamps up to 11 p.m., £9 each ; 18 enclosed 
arc lamps all night, £15 each. 


Austria.—A project for the establishment of an electric 
lighting and power station in the Reichenberg district has been 
decided upon. The area includes about 100 sq. miles, and 24 town- 
ships have subscribed to the capital stock. The population of the 
district is 60,000, and the amount subscribed £40,000, which it is 
proposed to increase to £80,000. 


Barking.—It is estimated that а net profit of about £250 
will be shown as the result of the past year’s working of the E.L. 
undertaking. A new power station is to be erected on a riverside 
site, generating S-phase current at 6,000 volts. | 


Benwell.— The U. D. O. has resolved to apply to the 
L. d. B. for sanction to a loan of £5,000 for the purpose of lay ing 
cables for electric lighting in the district. 


Birmingham. — The Electric Supply Committee of the 
С.С. reports that the pnits sold during the year amounted to 
4,367,164, and the revenue (о £69,421, ав compared with 
3,737,419 and £67,695 in the previous year. The small increase in 
revenue as compared with output was due to the reduction in 
price. Had the charges remained at the old figure, the revenue 
would have amounted to £77,476. There is a credit balance of 
£36,939 as compared with £30,593 for the previous year, and the 
total costs of production were 1°742d. per unit as against 2°097d. 
The result of the year's working, after paying interest and sinking 
fund charges amounting to £26,527, is a surplus of £10,412. This 
amount has been carried to the statutory reserve fund, bringing it 
up to £37,013. During the year just ended, some 10,051 yards of 
additional mains and the equivalent of 12,500 16-с.р. lamps have 
been added, | 
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Blackburn.—The electrical engineer’s report on the last 
year’s working of the electricity undertaking to March 25th last, 
shows that the receipts amounted to £28,550, and the total working 
expenses to £13,893. From the gross profit of £14,657 the sum of 
£6,196 was paid for interest, and £7,028 to sinking fund, leaving 
a net profit, after payment of bank interest, of £1,634. The 
output of the generating station—2,895,181 units—represents an 
increase of 15 per cent. over last year. Having referred to 
the reduction effected in the working cost (from 12d. per unit 
in 1903 to 1:05d. in 1904), including management and distribution, 
Mr. Giles states that & reduction in the -charges for supply has 
become necessary, and suggests a uniform rate of 4d. per unit 
for lighting; and for power, 140. per unit for the first 1,500 and 
1d. por unit after. The abolition of all meter rents is also recom- 
mende 


Bolton.— The Corporation Electricity Committee has 


decided to reduce the price of energy from July as under: Lighting, 


4d. per unit for the first three hours, and 1d. beyond; motive-power, 
2d. per unit for the first 1,000 units per quarter, and 1d. beyond ; 
with a discount of 10 per cent. on prompt payment. For energy 
for tramway purposes the cbarge is to be reduced from 1:25d. to 
1:10d. per unit. | 


` Balawayo.—The Bulawayo Waterworks Co., which is 
aleo responsible for the electricity supply of the town, reports that 
the electric light revenue last year increased by 14 per cent. The 
number of consumers in Februsry, 1003, was 482, and in February, 
1904, was 536. On the joint undertaking the company has paid 
2 per cent. on its ordinary shares for the year. 


* 

Cardiff.—At a meeting of the Lighting Committee held 
recently, Mr. Ellis, the electrical engineer, mentioned that he 
éxpected shortly to be in a position to state that Bir William Thomas 
Lewis bad accepted the offer of the Corporation to supply electrical 
energy to the Cardiff Railway Co.'s premises at Bute Docks. The 
amount of power would be equal to 5,000 н.р. and the extra 
revenue to the Corporation would be between £25,000 and £30,600 
per year. Mr. Ellis added that for the new Town Hall, law courts, 
and otber buildings in Cathay Park, provision was to be made for 
30,000 lamps. Ў | 


Devonport.— The Т.С. bas reduced the price of energy 


from 5d. per unit to 44d. for the first 1,000 units, and 4d. 
afterwards. 


Dunfermline.—At a Dean of Guild Court recently the 
Fife Electric Power Co. applied for warrant to erect buildings in 
connection with the electric generating station at Townhill. Mr. 
P. M. Connell appeared for the petitioners, while Mr. W. G. D. 
Bimpson, agent for the N.B. Railway Co., asked for a continuation. 
The latter stated that the Power Co.'s engineer reported that they 

were to build а retaining wall on railway property, which would 
interfere with the siding arrangements. Mr. Connell stated that 
they would keep the wall 18 in. outside of the Railway Co.'s fences, 


and after some discussion the plans were passed on condition that 


the Power Co. came to some arrangement with the Railway Co. 
Ebbw Vale.—The U.D.C. bas appointed a deputation to 


interview the Ebbw Vale Co. to ascertain whether it could under- 


take the supply of electricity for the district under the Council's 
prov. order, and проп what terms. 


Edinburgh.— The T.C. has decided to‘reduce the charge 
for supply of energy for private lighting from 314. to 34d. per unit 
for the year as from tbe 16th inst. "un ux. 

Germany.—The municipal authorities of Neuss have 


decided to establish an E.L. works in the town at an estimated cost 
of £20,000. 


Gillingham (Kent).—Tbe T.C. has signed an agreement 


with the Admiralty for the supply of energy to the naval buildings 
for а term of three years. - 


Gravesend.—The T.C. has resolved to reduce the price 


of energy for power purposes to Id. per unit, except during the 
evening load. 


Heavitree.— The U. D.C. has appointed a committee to 


confer with Exeter T. C. relative to a supply of energy to the 
district. 


Hemel Hempstead.—The Hemel Hempstead Motor Car 
Co. (Mersre. Pemsel & Wilson) has written to the T. O., stating that 
it has under consideration a scheme for the electric lighting of the 
district, and asks whether the Corporation would oppose the grant- 
ing of an order. The T.C. has resolved not to assent to the 
proposal. 


Heysham Harbour.— The electric power station at the 
new Midland railway harbour works contains the following plant, 
supplied by the British Westinghouse Co. :—Three 250-E. p. vertical 
gas engincs, direct coupled to continuous current generators, 
working at 460 volts; storage battery of 230 cella; and a Mond 
gas installation. All cranes, capstans, passenger and luggage lifte, 
&c., will be operated by electricity. 


Italy.—Application has been made by the municipal 
authorities of Taleggio for permission to put down a plant to utilise 


the water power of the river Saleana for the generation of electrical 
energy for lighting and power purposes. 


hearsley.—The U.D.C. is negotiating with the Farnworth 


('ourcil for а supply of electricity, 


Kingston-on-Thames,—The tenth annual report of the 
Corporation's electrical undertaking shows that the total capital 
expenditure up to March 31st, 1904, was £86,468. The amount of 
capital expended during the twelve months was £3,684, as against 
£2,711 capital repaid, leaving a balance of outstanding capital of 
£72,782. The revenue for the twelve months was £10,002, as. 
against £8,341 in the previous year, and for the firat time in the 
history of the undertaking, there is & net profit (£102) after paying 
interest, instalments of loans, and all charges. Of the additional 
income obtained during the year, £1,043 came from private con- 
sumers. It is intended to borrow £15,850 shortly for extension 
purposes. 


Lancaster,—The Corporation has reduced the price of 
energy for motors from 3d. to 24d. per unit. 


Llandilo.— The U. D.C. bas resolved to pay Mr. Bertram 
Thomas the sum of £330 for the maintenance of the electric light 
installation, from August 31st, 1903, to August 31st, 1904, and to 
take over the watt-hour-meters fixed by him at the station, paying 
him cost price for the same. | i 


Llandrindod Wells.—The Electric Lighting Co. has 


consented to reduce the charge for the hire of meters, from 14s. per 
annum fo 105. 


London.—Hackney.—In recommending that a bonus of 
£540 be paid to Messrs. J. and Н. Holmes & Co. for low steam con- 
sumption of genersting plant supplied, the E.L. Committee of the 
B.C. in a report issued on Tuesday said: The copsulting engineer 
states that the resulte are by far the best he has ever obtained from 
plant of similar size, and the contractors have thoroughly earned 
the bonus. The test figures are amply confirmed by the results of 
the actual working, and the record for last year of the lowest 
works cost of all metropolitan undertakings is in itself an excellent 
witness of the economy in working." .The Committee also recom- 
mended that on and after January 1st, 1905, the scale of charges to 
consumers not on the books of the department at this date be :— 
For lighting, 7d. and 1d. per unit maximum demand; for power, 
9d. and 1d. Queen's Road and Grabam Road are to be lighted 
with ten 7-ampere lamps at an annual cost of £158 per annum ; the 
expense of providing the э game, cables, &, is estimated at £705. 

STEPNEY.—The B. L. Committee has resolved, upon the ad vice of 
the electrical engineers, to reduce, during the six summer months 
of each year, the number of hours at which the cbarge of 8d. is 
demanded from 30 to 20, and it is stated that this, on the estimated 
output, will effect & considerable saving on tbe rate for street 
lighting. А flat rate of 1d. per unit for power has амо been 
adopted. | 


Melton Mowbray.—The pumps for supplying the water 
troughs on tbe Midland Railway are to be driven by three electric 
motors, energy being supplied by the Melton Mowbray E.L. Co. 


Middlesbrough. A L. G. B. inquiry was held on the 
16th inet. into the application of the Corporation for power to 
borrow £20,000 for the extension of its electrical plant. 


Mussoorie (India).—A scheme for the supply of electric 
power for Mussoorie and Landour has been drawn up by Mr. Billing- 
hurst, late state engineer, Bikanir. Electricity is to be generated by 
the power obtained from the Kampti Falls, about 21 miles distant, the 
minimum power available being sufficient for 434 effective нр. The 
energy will be utilised to pump water to supply the town, from certain 
springs to the top of Blutcher's Hill. The scheme aleo provides for 
the lighting of 134 miles of public roads, with a surplus for private 
lighting. The total cost of the scheme is estimated at 6 lakhs of 
rupees.— Indian Engineering. . 


Nelson.—On May 19th a IL. G. B. inquiry was held into 
the application of the T.C. for a loan of £25,0C0 for E.L. purposes. 
Of this £13,715 was in respect of money already spent, and £11,285 
for extensions now required, including one 400-kw. set, a Lan- 
cashire boiler, an additional panel to switchboard, new distributing 
mains and service connections, and a motor-generator. There was 
no opposition. 


Norwich.—It is stated that the receipts of the E.L. 
undertaking for the first year under municipal control amount 
to nearly £27,000—an increase of 16} per cent. on the pre- 
vious year. The increase in the number of units sold is 
338,529, and the decrease in the coat of coal and oil £169, which is 
attributed to the system of bonuses to stokers. There was an increase 
of 5 per cent. in the working expenses, and a saving ir salaries of 
£135. The gross profit amounts to £15,147; £8,030 bas been 
appropriated to interest on loans, and £3,327 to sinking fund ; and 
after meeting all charges, there is a balance in band of £4,432. 


Penge.—The Blackheath and District Electric Light Co., 
who wishes to introduce the electric light in Penge and the neigt- 
bourhood of the Crystal Palace, is experiencing some difficulty in 
coming to satisfactory terms with the T.C. Last year the company 
got a Bill passed by Parliament, the object of which was to acquire 
the undertakings of the Crystal Palace Electric Light Co. and 
the Lewisham and District Electric Light Co. When the Crystal 
Palace Co. undertook tosupply energy for lighting purposes, it took 
in certain portions of the districts of Beckenbam and Penge, and 
the arrangements with this company could only be put an end to a 
the expiration of 14 or 21 years. In 1899, Beckenham started 
its own electric lighting station, and claimed the right to 
purchase that portion of the Crystal Palace Co.’s undertaking 
within its district; that purchase has now been concluded. In 1900, 
the Penge U.D.C. commenced negotiations with the Lewisbam 
District Electric Light Co. for & supply of energy for lighting 
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purposes for that portion of the district not within the Crystal 
Palace Оо.'в area. An agreement was signed in 1901, by which 
Penge surrendered its rights to light the district by electricity to 
the Lewisham Co,, the latter undertaking to supply energy at 444. 
per unit for private consumers, and 3d. per unit for street lamps 

but this was on the understanding that the light should be installed 


within two years from August, 1901. The Lewisham Co., however, 


never commenced operations, and eventually handed over its powers 
to the Blackheath Co. Previous to the Bill to acquire these under- 
takings being passed last year, the Blackheath Co. approached the 


Penge Council for permission to alter the terms of the agreement to - 


Gd. per unit for private lighting, and 24d. per unit for street lamps. 
Tbis the Penge Council refused, and indications went to show that 
the Council was anxious to annul the agreement altogetber. The 
period for the carrying ont of the order expired in August last, and 
the Council is now considering the advisability of applying for tbe 
order to be discharged. The Blackheath and Greenwich Co. still 
has power to lay mains in the Anerley district (Crystal Palace Co.'s 
area), but unless that work is carried out shortly, that also will 
lapse. Very recently arrangements were made for the supply of 

nergy from Beckenbam for the Penge tramways, and it is tbere- 

ore not unlikely that arrangements forlighting will be made in 
that district also. 


Plymouth,—The T.C. has reduced the price of energy 
to private consumers from 44d. per unit to 4d., and for motive 
power from 3d. to 24d. 


Prestwich.—The U.D.C. on May 18th sealed an agree- 
ment to transfer to Salford the E.L. Order obtained in 1900. 


Saffron Walden.—The T.C. has applied to the I.. G. B. 
for a loan of £10,150 for E. L. purposes. 


Stafford.—At the meeting of (ће T.C. last week, Alderman 
C. H. Wright, chairman of the Gas and Electricity Committee, gave 
а résumé of the Committee's annual report, from which we learn 
that, in the Electricity Department, the total revenue was £2,879 
78. 10d., expenditure £1,332, leaving a gross profit of £1,547. 
Interest charges and loans repaid amount to £1,852, and in addition 
the Committee has decided to place £400 to a depreciation fund for 
the renewal of cables, and £212 to the same fund for the renewals 


| to the battery. 


Ntirling.—The T. O. has resolved to approach the 
Becretary for Scotland for authority to borrow £4,300 for probable 
extensions in connection with the electric lighting of the town 
during the next three years. 


Stockton-on-Tees.—The T.C. has appointed a com- 
mittee to consider the advisability of providing plant for utilising 
the surplus steam from the refuse destructor for electricity 
generation. 


Sydney.—The recommendation of the E.L. Committee, 
That the tender of Messre. Dick, Kerr & Co., in the sum of £23,811, 
for the supply of additional electric lighting machinery, with 
Willans engine and Allen condensing plant, be accepted, as recom- 
mended in the report of Messrs. Preece and Cardew, of January 22nd, 
1904, and the resident electrical engineer, of March 25ihb," was con- 
sidered last month by the City Council. Alderman Mesgher moved 
an amendment to the effect that the tender of the British Westing- 
house Co., at £23,651, be accepted. This was rejected, and the 
origina] recommendation was carried by 11 votes to 8. 


Tynemouth.—A I.. G. B. inquiry was held on the Ixth 
inst. at North Shields into the application of the T.C. for powers to 
borrow £15,000 for E.L. purposes. Mr. C. Turnbull, tbe borough 
electrical engineer, explained the reasons for extending the plant, 
work», &c., and said that in the first year they sold 482,000 units, in 
the second year 820,000 unita, and in the third year, which had juat 
ended, 1,103,000 unite. In addition to this they had connected up 
motors of 625 H.P., and applications were still coming in rapidly, 
so that they would have to extend their plant. As to the mains 
and servioes in the Cullercoats district, which was included in the 
present scheme, he mentioned that the district was a long way 
from the power station, and the Corporation took a bulk supply 
from a private company for that district. 


— 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—The Tramway Committee bas submitted 
its report for the year ending March 31st, 1904, which includes the 
three months during which the first electrified line has been running. 
Tbe capital account stands at £50,000, of which £34,171 has been 
spent. The revenue account shcws receipts of £4,428, includirg 
traffic receipts of £3 657, and expenditure on power, traffic, general 
and maintenance cbarges of £2,764, leaving а balance of £1,664 
absorbed as follows :— £685 on preliminary expente», £296 interest 
on losne, and £682 surplus carried forward. 

The report states the Council still awaits the company's claim for 
the routes to be purchased by the city within the city boundaries. 

The Dudley Road route is now nearing completion. The cars 
commenced running on the Pebble Mill to Cotteridge route, on 
20th inst., ag far as the railway bridge at Cotteridge. 

The Yardley end of the Small Heath route having been electrified 


. by the City of Birmingham Tramways Co., the following proposed 


terms have been recommended for acceptance :— 


mile, 3P. per wee 


1. The Corporation to re-lay the tramways, and the company to pay interest 


. on the cost at the rate of 15 percent. per annum until their lease expires at 


December 91st, 1906. | 

3. The company to construct the neoessary works and apparatus for moving 
the cars by overhead electric traction. 

B. Tramcars, approved by the Corporation, to be provided by the company. 

4. Tbe company to take all necessary precautions as to overhesd telephone 
and telegraph wires. 

5. The Corporation, at the expiration of the company's lease, to purchase all 
the overhead work and feeders at the then value of same. 

6. The Corporation to have the right to use tbe poles for street lighting 
pur pos es. 27 . 

7. The company to comply with any reasonable requirements of the Corporea- 
tion as to the safety of parsengers. 

8. From and after January Ist, 1907, up to and until June 80th, 1911, the 
following provisions to have effect. The Corporation and the company to be 
entitled to run cars cars over the tramways belonging to the other so as to form 
one continuous route between the city terminus for the time being for this 
route and Yardley, and the Corporation and the company to provide current for 
their respective lengths of tramways. " 

9. Each contracting party to be entitled to the whole of the receipts on their 
own respective tramways. 

10. The receipts from fares from cars which cross the boundary to be 
e in proportion to the length of their respective tramways, one to 

e other. : 

11. The Corporation are not to extend the Id. stage frem (he ойу terminus 
beyond the Small Heath Park, and no otber fare than 1d. to be charged by 
either party between the terminus for the time heing of the 1d. stage from the 
city terminus and the present terminus at Yardley. : 

12. The number of cars provided by esch paity to be mutually arranged, 
failing agreement by arbitration, and te be provided jn proportion to tbe route 
mileage of their respective tramways. An additional clause provides tbat each 
parts will be responsible for any accidents, &c., caused by their respective cars 
while on the tramways of the other perty, and that all disputes will be rettled 
by arbitration, 


Black burn.— In his fifth annual report upon the working 
of the Corporation tramways, Mr. A. S. Giles, the tramways 
manager, shows that the passenger receipts were £43,374, and other 
receipts £1,308, a total revenue of £44,682. Working expenses were 
£29,369, leaving a gross prefit of £15,313. Of this sum £8,818 was 
applied to interest on loans, and sinking fund absorbed £11,633, 
leaving a deficit of £5,138. The interest and sinking fund charges, 
it is pointed out, include £5,627 on the capital charges representing 
the purchase price of the tramways from the old companies. The 
traffic receipts Бате not increased, the average passenger rebeipts 
per car-mile declining from 11:89d. to 10:89d., this drop of 1d. per 
car-mile representing £3,064 for the year. This falling off, Mr. 
Giles adds, is largely attributable to bad weather and trade 
depression, and the new extevsions of line bave contributed to tbe 
loss. The mileage has increased in tbe past four years from 
637,268 miles to 951,484; passengers from 6,759,511 to 7,742,692; 
receipts from £31,329 to £43,198; and receipts per car-mile have 
decreased from 11°79d, to 10:890. The expense of maintaining the 
lines and rolling-stock in efficient working crder is borne by the 
revenue account, With regard to working expenses, which are 
7°40. ag against 7°45d. last year, the largest item is for power. 
Eliminating thie, the cost of 4' 59d. will compare favourably 
with any tramway costs elsewhere, and while it is not possible 
to reduce traffic expenses much below the present figure, the cost 
of energy per car-mile might be reduced. On this important 
point, Mr. Giles says that, while the charge of 1°5d. per unit for 
electric energy may not be reducible at present, the amount of 
energy used per car-mile might be reduced. From meters fitted to 
several cars, showing the energy used by different drivers, be finds 
the consumption varies as much as 30 per cent. between the highest 
and lowest; and after due allowance (about 10 per cent.) for atate 
of rail, wind and weather, the increased energy used by some 
drivérs lesds to tbe conclusion that they do not pay proper regard 
to the instructions on economy laid down. To meet thie, Mr. Giles 
suggests tbe payment of a bonus to drivers who combine economy 
of energy with the t«fficient running of cars, the scale. proposed 
being as follows:—If tbe weekly consumption is reduced from the 
aversge of 1:87 B. T. U. to 177 B. T. U. per mile, 1s. per week bonue; 
reduction to 1 67 р mile, 2s. per week; and reduction to 1:57 per 

. Buch reduction, after payment of the bonus; 
would effect a very considerable saving per annum. 


Bournemouth.—At the Surveyors’ Institute, West- 
minster, before Mr. William Eve and Mr. Robert Vigors, two rating 
valuers, with Mr. A. 8. Lawrence, K.C., sitting as umpire, the arbi- 
tration proceedings between the Bournemouth Corporation and tbe 
Poole and District Electric Traction Co. are to be conducted. 

The object of the arbitration is to determine the price to be paid 
under the agreement for purchase, representing the fair market 
value as a going corcern (a) of the Poole tramway which bss been 
working since 1901 and (5) of the powers and rights of the company 
to construct a tramway from the Bournemouth borough boundary 
at PokesCown to Cbristeł vreh ard Purewell, by the Corporation in 
the first instance. The question of the value of tbe running powers 
which the company possess may also have to be determined. 

The Poole Corporation some time ago made an offer for the Poole 
undertaking, reprerenting а вош of some £60,000, which the company 
respectfully declined. 1t was generally believed that in reply to 
that the company made an сег to sell for £220,000. 


Cambritlge.—The T.C. has passed a resolution spprcvirg 
of the proposal to electrify snd exterd the tramway system. The 
local electric tramways syndicate bas ec mmunicated with the Cc ur cil 
on the matter. 


Dewsbnry.—A serious accident happened on the York- 
shire (Woollen District) E lectric Tramways, at Dewsbury, last Friday 
afterncon. А car coming from Heckmoncwike was running down 
Halifax Road, which is narrow at points, and basa two-mile descert 
with a gradient of 1 in 10 over some portions. All went well until 
tbe car jeacbed a point about three-quarters of a mile frcm Dews- 
bury. Here, ғьув our local correspondent, the driver stop] ed to put 
down а passenger. Immediately in front of him was a steep 
decline, and on re-starting, he applied his breker, but be declares 
thst they failed to act, and the car rushed down the hill at an 
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alarming speed. A light mineral water cart was thrown aside and 
smashed, the contents being strewn about the road, and the horse 
stripped of all its gears. The car continued its course down the 
road at an increasing rate of speed, the driving calling out to а ticket 
inspector, who was standing in the road, She's off! I can’t stop 
her.” Part of the driving apparatus had been knocked off by tbe 
collision with the mineral-water cart, and the driver lost his hold. 
About a quarter of a mile from the Market Place he was thrown off 
the car, alighting on his head. At this stage the car was estimated 
to be travelling at the rate of 40 miles an hour. It ran on, and near 
the centre of the town, knocked over a coal cart, the vehicle being 
smashed and the horse injured. The runaway car then dashed into 
the rear of а car from Birkenshaw, which was going into the Market 
Place. The force of the impact was so great that the conductor of 
the Birkenshaw car was seut flying through a plate-glass window, 
and the driver pitched into tbe road. "This car was sent through 
the Market Place at a furious speed, but after travelling about a couple 
of hundred yards, it came to a standstill. The Heckmondwike car 
appears to have jumped the metals, but it still continued to run. It 
was not until it reached the centre of the Market Place that it 
came to а standstill. Here it collided with a car from Ravens- 
thorpe. Either it or the Birkenshaw car overturned, and smashed 
a wagon laden with vitriol. The front portion of the runaway car 
was completely wrecked, the driving gear being torn away, the 
steps smashed, and the windows broken. Five persons were removed 
to the Dewsbury Infirmary. O'droyd, the car conductor, displayed 
remarkable coolness. He stuck to his post to the last. Several of 
the passengers attempted to get out of the car, but he pushed them 
back, and held the door fast. After the accident, the passengers 
expressed their indebtedness to him. 


Edmonton.—The U.D.C. resolved last week (in com- 
mittee) to grant the North Metropolitan Tramway Oo. consent to the 
laying of mains through the district for the purpose of obtaining 
electric energy for the traction of their cars, "under terms and 
conditions to be approved by this Council." | 


Folkestone.—Lord Radnor, as Lord of the Manor, bas 
declined to oonsent to the use of the overhead system for tbe pro- 
posed tramways. 


King's Norton.—The electric сагв on the Pershore 
Road commenoed running on the 20th inst. The total mileage is 
5] miles, and tbe lease has been granted to the City of Birmingham 
Tramways Co. till 1911. 


Liverpool—8outhport Railway.—The Liverpool Daily 
Post says that the 10 minutes’ electric service was resumed on 
17th inst. bstween Liverpool and Southport. 


London.—Mr. Graham Harris, the umpire in the recent 
arbitration arising out of the claim by tbe London, Deptford, and 
Greenwich Tramway Co. against the London County Council for 
the structural value of the tramway which runs from London Bridge 
to Greenwich, with branch lines, together with stabling, cars, and 
horses taken over by the Council under the new Tramways Acts, has 
published his award at £91,363. The hearing of the arbitration 
lasted several days, the expert valuations banded in on behalf of the 
claimants ranging between £105,000 and £106,000, while those for 
the County Council were slightly over £53,000. 


Paris Metropolitan Railway.—This company reporta 
that in consequence of the catastrophe of last August there was а 
loss of traffic amounting to £32,000. The Financial Times oor- 
respondent says that the total traffic receipts for the year, including 
revenue from advertisements, amounted to £704,700. The working 
expenses absorbed £303,100. The proportion of the traffic receipte 
taken by the City of Paris was £227,700. The total balance avail- 
able for dividend and reserves was £174,200. The proportion of 
working expenses to receipts was 42 per cent. The amount paid as 
compensation for the catastrophe in August, 1903, was £46,000. 
The company is now working 34 kilometres of the 42 kilometres of 
line which will complete the first portion of the Paris Electric 
Metropolitan Railway. It has almost completed the construction 
of the Bercy power station, which will ultimately supply sufficient 
electric power for the whole of the line. The capacity of the Bercy 
station will be 14,400 Kw., or, say, 20,000 н.р. A contract has been 
entered into for the supply of additional power should the traffic 
require it. In conformity with the requirements of the authorities, 
the company is renewing the whole of its rolling stock, and is 
adopting an improved system of traction, whereby short circuits 
will be made innocuous. The complete isolation of all electric 
machinery on the trains will be effected by the adoption of а „о 
of multiple unite, во as to render harmless the current ci ting 
in the channels under the trains. The actual rolling stock of the 
company consists of 132 auto-motors, 109 firat-class cars, and 221 
second-class cars. The new rolling stock now being built will com- 
prise :—167 bogie auto-motors, 28 bogie first-class cars, and 28 bogie 
second-class cars. The lighting arrangements in each station are 
now entircly distinct from the current ueed for traction, so that if 
an accident on the line should necessitate the switching off of the 
traction current, the lighting arrangements would not be affected. 
Extra exits һауе also been provided at many of tbe stations. A 
number of the company's servants, forming the council of a syndi- 
cate to which not more than 50 of the company's men belonged, 
were summerily dismissed for posting up а bill warning the public 
that it was dangerous to travel on the Metro." in the existing state 
of the service. The medical service of the company costa 46, 600 


^ 


per annum, which some of the shareholders seemed to think was 
rather high. One of the shareholders suggested that phonographs 
should be placed in each car to announce to the the name 
of each atation. This is an illustration of the love of noise by the 
French, as the names of the stations might just as effectively be 
shown by means of au automatic board. Another shareholder com- 
plained that there was a continual draught in the trains, and opined 
that this was the direct cause of the chronic state of influec zi 
which dna in Paris throughout the winter. The chairmau 
stated that the company were endeavouring to obviate the nuisance 
complained of by introducing a new system of ventilation on the 
“lantern” system. Smoking is still prohibited on the premises of 
the Me tan Railway. The authorities and the company con- 
sider it would be highly dangerous to permit smoking cars. It is 


" true that such cars have been in use for years in the London 


“Tube,” but then Parisians ptio de think they are wiser than other 
people. The dividend. declared was 3 per cent., plos an extra 
dividerd of 7 fr. 50 c. on each £10 share. z 


Neweastle-on-Tyne.—A meeting of the Parliamentary 
and Bye-Laws and Tramways Committees of the on was 
held on the 17th inst. to further consider the application cf the 
Tyneside and District Tramways and Tramroade Co. for running 
powers on the Corporation lines. It was somewhat expected that 
some representatives of the company would have waited ол the 
Committee; they did not attend, but a letter was read from 
Meters. Watson, Burton & Corder, solicitors to the company, in 
response to a counter suggestion of the Committee, sta that 
the modifications of the company’s suggestions, as made by the 
Committee, made a consecutive service such as the company 
suggested impossible, whether the Corporation or the company were 
to conduct it. They feared that, having regard to the great divcr- 
gence between the company and the Corporation, no useful purpose 
could be served by the directors again attending. They concluded 
with a regret that the efforts to come to an amicable arrangcment 
bad not been more successful. At the Т.С. on the 18th a report 
was submitted from the joint committees, in which they confirmed 
their previous decision, and recommended the ‘Council to agree 


ae company’s proposals, as modified by the Committee, as 
ollows :— 


Wallsend traffie:-—(1) Newcastle 3 to turn no cars at Wallsend 
boundary, but to run all to Park Road, both on low and high line, either by a 


circular or shuttle service, retaining their own drivers and conductors: (2) 


Corporation may increase service to Walisend at their option; (8) Corporatiu» 
to pay to the sompany 41. per nger for ev passenger carried in 

Wallsend, less operating costs of 81d. per mile. The 4d. per passenger to be 

reduced pro rata in respect of workmen and children; (4) fares oharged by 

3 on in Wallsend to be on the Corporation standard soale, with stages 
efined. 

Willington Quay and Shields traffic :—(5) The Corporation to undertake to run 
the Newcastle service of cars in conjunction with that of the company, and 
meet the cars of the company at either Park Road, Wallsend, «r any 
other point in Wallsend, or at the Walker and Wallsend boundary, as the 
company a dE (er in order that the passengers the same may enjoy the 
greatest facilities; (7) the punctuality of the company's сагв to be to the rees2n- 
able Spprores of the Corporation. 

Gosforth Park Traffic:—(9) Newcastle Corporation to have entire cortrol of 
Gosforth Park line during the races, and to retain the amount of the maximum 
fare on the Corporation and half the amount of the fare on the comp ny 
line, for every passenger carried on that line, goms to the company the other 
half of the fare on their line. Fares between Central Station and Gosforth Park 
to be settled by agreement’ (10) Newcastle Corporation to run sufficient Special 
сагв to Gosforth Park during races as will reasonably meet the requirements of 
the travelling publio, regard being had to the requirements of the whole 
Corporation tramway system, and the number of cars for the timo being owned 
by the Corporation; (11) The company to be allowed to run up to Gosforth Park 
with their own employés during races, but on their own part of the line only. 
the service to be under the control of the Corporation and not to injuriously 
interfere with the Corporation service ; (18) Cost of making junctions to be 
borne equally by both parties; (14) Each party to supply all energy required hy 
cars within own area; (16) The party operating the car to be responsible for 
accidents caused by or to same. 

Tracks and overhead equipment of lines over which Corporation run, to be 
kept up to the satisfaction of Corporation. If agreement come to, Clauses 15 
to 19, inclusive, in the Bill to be withdrawn. 


It was agreed that the Council should meet on Thursday to cor- 
sider the question. 


N. E. Railway.—It is reported that the working of the 
electrical section of this railway has led to disturbances over the 
telegraph wires of the Post Office. Аз а result, reports а Newcastle 
paper, consultations have taken place between the experts of the 
G.P.O. and the railway company, and it has been decided to intro- 
duoe а metallic circuit in connection with all the telegraph wires 
that lie parallel to the electrified route. 


Rhondda,—The U.D.C. has made arrangements with 
Pl Co. for tho purchase of the horse tramways at Perth for 


The Hereult Steel Process. — According to H. 
Becker, the Héroult electrical process for the manufacture of strel 
is being worked by the Elektrometallurgische Gesellschaft at Ji. 
Praz. A mixture of equal parts of powdered graphite and iron 
filings moistened with tar is formed into briquettes, submitted to 
considerable pressure, carbonised, and finally treated in a specially 
designed electric furnace known asthe converter. The steel pro- 
duced in this way contains 0:007 per cent. of sulphur, 0 003 per cent. 
of phosphorus, 0°15 per cent. of manganese, 0 003 per cent. of silicon, 
and from 060 to 1:80 per cent. of carbon. About 6 to 7 tons of 
steel made by the Héroult process are being turned out at La Pras 
every day, while the same process is at work in Sweden. It is ale» 
stated that experiments have been tried successfully at La Pras on 
the use of sodium for the retining of the steel. 
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LEICESTER CORPORATION ELECTRIC TRAMWAYS. 


(Concluded from page 836.) 


THE feed is taken from the hot well, the separation of 
the oil from the condensed steam being effected by the 
Davis-Perrett patent electrical process. In this process 


ТИТ 
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SgorION OF WILSON AUTOMATIC FILTER. 


AN ony RSS 


the water passes through a series of tanks in parallel, and 
is subjected to the action of an electrical current, the result 
of which is to immediately destroy the emulsion and form a 
flocculent precipitate, which can then be easily removed by 
subsequent filtration, leaving the water absolutely pure. The 
electrical portion of this plant was supplied by Messrs. Davis- 
Perret, Ltd., of 13, Fenchurch Avenue, E.C., and the filters 
used are the Wilson patent automatic self-cleansing filters, 
made and supplied by Messrs. Masson, Scott & Oo., Ltd., of 
Falham, S.W., who have erected the entire plant. 

The water, as it iseues from the 10 divisions of the elec- 
trical tanks, is received in two collecting tanks, whence it 
passes into the patent filter continuously, and is delivered 
into a storage tank; from this the boiler feed pumps draw 
their supply. 

The sectional drawing of the filter will indicate its con- 
struction. The bottom of the filter is cellular, each cell being 
divided vertically into two parts. The division plates are 
perforated to allow of the water passing through. The 
upper part of the cells contains large stones, then smaller 
stones, upon which the sand reste, The lower part of the 
cells forms an air space and trap. 

The water enters the filter at the point A, B, through 
holes in the side plates of the filter, passes through the sand 
medium and stones, and leaves the filter by the outlet valve. 
The latter is shown closed, but during the filtering operations 
this valve is of course open. 

Ав the surface of the filter becomes coated with impurities, 


the level of the water gradually rises, because it enters the 
filter more rapidly than it passes through the sand, owing 
to the obstructions. When it reaches the top it overflows a 
siphon pipe H shown on the drawing, and descends rapidly 
into the float chamber, р, underneath. In this there is a 
float fixed on a lever. The water raises this float, and by 
so doing closes the outlet valve by which the unfiltered 
water escapes from the filter, and at the same time allows 
the water from the flush cistern above to flow down very 
rapidly into the underside of the filter. 

The water descending with considerable force presses 
upon the air in the underside of the cells, forcing the air up 
through the sand, which is thus broken up, and is thoroughly 
washed by the water as it rises up through the medium. 
The sand would escape from the filter except for a board c 
extending right across the filter, which, being fitted with a 
float, rises up as the water rises in the filter, and prevents 
the sand from passing out. When the flush water is 
exhausted, the operation of washing is complete. The water 
escapes from the float chamber р, and the float E falls again 
to the bottom of the chamber. The outlet valve is again 
opened, and the ordinary operation of filtering is proceeded 
with. The whole operation only takes about three minutes, 
and while this is going on the collecting tanks are sufficiently 
large to receive the water passing from the electrical tanks, 
so that the continual flow of the water is not interfered with. 

The condensing plant consists of a surface condenser 
capable of dealing with 25,000 lbs. of exhaust steam per 
hour, and, with the exhaust steam pipes and accessories, was 
made for Messrs. Dick, Kerr & Co. by the Mirrlees, Watson 
Co., Ltd., of Glasgow. The exhaust steam from the several 
engines is led into a common exhaust main running along 
one side of the engine house, and then to the condenser 
house, which is situated at one end of the main building ; 


MraBnLERS-WATSON CONDENSING PLANT. 


there is a branch from this pipe leading to а vertical atmo. 
spheric pipe, fixed to the outeide wall of the building, and 
terminating in an improved form of exhaust head and 
silencer. An automatic atmospheric relief valve is provided. 


The exhaust steam, before reaching the condenser, passes 
F 
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through an oil separator, manufactured by the Klein Co. 
The condenser, which has 2,500 sq. ft. of cooling surface, 
is designed on the Mirrlees, Watson counter-current system, 
the exhaust steam and cooling water each passing twice 
through the full length of the condenser in opposite direc- 


OVERHEAD CONSTRUCTION AT THE CLOCK TOWER JUNCTION. 


tions. The air-pumps are of the Edwards patent type, and 
with a centrifugal circulating pump, are driven by a double- 
wound series-parallel motor manufactured by Messrs. Dick, 
Kerr & Co., Ltd. The air-pumps have barrels 18 in. diameter 
x 10 in. stroke, and run at a maximumispeed of 100 r.p.m. 
The centrifugal pump is capable of delivering 1,500 gal. per 
minute, and is regulated by means of a series-parallel con- 
troller. The centrifugal pump is direct connected to the 
motor by a flanged coupling, and the air-pumps are driven 
by single reduction gearing having machine-cut teeth. А 
small plunger pump is carried on the air-pump bed-plate and 
driven from a crank disk mounted on the end of the crank- 
shaft. There is another small pump driven by chain gearing, 
which draws the oil and water from the oil separator and 
discharges them into the waste oil tank. The air-pump 
crankshaft is carried on an improved form of frame, which 
has been designed to give much greater stability than the 
usual form of A-shaped frames. 

The storage battery is composed of 240 Tudor cells of 
type No. 413 H.F. 19; it is capable of giving 600 amperes 
for one hour or 900 amperes for short periods, and can be 
charged normally at 270 amperes, or at 450 amperes for 
short periods. The plates are contained in lead-lined wood 
boxes resting on glass oil insulators ; the stands are entirely 
of pitch pine without any metal fastenings, and rest on 
large porcelain oil insulators to ensure perfect insulation. 

This battery is used in connection with a reversible 
booster controlled by means of a Thury patent regulator. 

The Thury booster differs considerably from those of other 
makes, the armature being of the &mooth core type and the 
field coils tangential. The booster dynamo has two com- 
mutators, which can be connected up in parallel or series 
to meet all requirements as regards the automatic regulation 
of the load on the plant and the charging of the battery. 

The main switchboard was supplied by Messrs. Dick, Kerr 
and Co., and consists of 25 panels of white marble, control- 
ling, besides the three 500-Kw. generators, a negative feeder 
booster set of 20-Kw., a positive feeder booster set of 60-K W., 
an automatic reversible battery booster set of 40-кү., the 
station lighting and motors, and the distribution system. 

Thereare three generator panels, each carrying :—ammeter, 
circuit-breaker, two main switches, watt-hour meter, shunt 
regulating switch and resistance, field switch with resistance, 
and a 4-way voltmeter plug socket. 

One meter panel, carrying recording ammeter, watt-hour 


meter to register the total energy generated, and short- 
circuiting plugs for these instruments. 

One reversible booster motor panel: One reversible booster 
panel fitted with circuit breaker, battery voltmeter, booster 
volt and ammeter, double-pole 3-way switch, single-pole 
switch and fuse, two watt-hour meters, and recording am- 
meter: One standard Board of Trade panel: Опе station 
lighting and motor panel : Two motor panels ; Two negative 
booster panels, one being spare: One 80-Kw. motor panel: 
One positive booster panel, and eleven standard traction 
feeder panels, each carrying ammeter, circuit breaker, single- 
pole switch, kicking coil and lightning arrester. 

The motor starters throughout are of Messrs. Dick, Kerr 
and Co.'s slow speed type, with automatic over-load and no- 
load release and metallic shield blow-out device. The circuit 
breakers are also of their new standard type, with metallic 
shield blow-out. The ammeters and voltmeters throughout 
are of the sector illuminated dial type. Fireproof cables 
have been used throughout the power station for connecting 
up the machines. 

The whole of the cables have been supplied and drawn in 
by Messrs. W. T. Glover & Co., Ltd., of Manchester. The 
stoneware conduits for the feeders and pilots are of the 
patent self-centring type, with composition joints, and were 
supplied by Messrs. T. Wragg & Sons, Ltd., of Swadlincote, 
the total quantity of conduits supplied being equivalent to 
about 80,000 yards of single way. 

The drawing-in chambers are built of bricks in cement. 
The work of laying the conduits and the construction of the 
chambers were carried out by the Corporation workmen. The 
drawing-in chambers are provided about 80 yards apart ; 
they have ventilating covers, and have been designed with a 
view to securing ample room for inspection and working, 
and also to provide for future extensions. Throughout the 
entire system the conduits are laid at the side of the track. 
The cables are single conductors, insulated with diatrine 
impregnated paper and lead-covered, with lead sleeve wiped 
joints. At intervals of approximately } mile the lead 


LAYING THE CaBLE CONDUITS, 


covering of the cables is earthed to the rails by means of 
bare copper bonds, as a preventative against electrolysis. 
Three negative feeders have been carried out to different 
points of the system, and are connected to the rails through 
special feeder-boxes, having the necessary Board of Trade 
instruments mounted therein. Each cable bears a brass 
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CENTRE Роге CONSTRUCTION. 


label in every box, 
denoting its size, 
voltage and ter- 
mination. The sizes 
of the feeders range 
from 1 sq. in. to 
5 aq. in., the total 
length being over 
20 miles. 

A complete 
system of telephone 
and pilot cables is 
also drawn into 
separate ducts along 
each feeder route, 
and connected up 
in every feeder and 
section box. 

All lead-covered 
cables terminate in 
the basement of the 
power station. Con- 


7/16 respectively. Flexible bow-string suspensions and 
double insulation have been adopted throughout. The 
trolley wire is with few exceptions suspended over the 
centre of the track, a deviation of 8 ft. only being allowed. 
* Aetna" insulation, and line fittings of extra strong design, 
have been used throughout. 

Telephone and other wires crossing the routes have been 
removed wherever practicable, so that very little guard wire 
has been erected. Special arrangemente were made whereby 
the Telephone Co. have placed the whole, and the Post Office 
the bulk, of their wires underground. 

Four sizes of section and feeder pillars are used, fitted 
with white marble panels, which carry the various quick- 
break switches, kicking coils, and fuses. 

Each pillar is also fitted with a Garton lightning arrester, 
and an ebonite panel carrying the test and telephone ter- 
minals. All holes in the panels are fitted with ebonite 
bushes and washers. 

A specially-designed telephone shutter operated by a 
separate key has been fitted to each pillar, arranged on 
the General Electric Co.’s system, so that it is unnecessary 
to open the pillar in order to use the telephone, the 
jack being inserted from the outside, thus obviating the 
danger of anyone accidentally coming in contact with the 
live“ fittings in the pillar when using the telephone. 

The telephone 
instruments are 
carried on the 
cars, one being 
supplied to each 
car. 

Two negative 
feeder pillars аге 
erected to meet the 
present  require- 
ments, one at the 
Clock Tower and 
the other at High- 
field Street, approxi- 
mately 1,100 and 
2,700 yards res- 
pectively from the 
power station. 
They contain the 
usual instrumenta 
to meet the Board 
of Trade require- 
ments. 


nection is made to 
the switchboard 
with — fire-resisting 
cable of Messrs. 
Glover’s latest type, 
the whole of the 
cable work in the 
station being of this 
description . 

The whole of the feeders and pilots were submitted to a 
pressure test of 1,000 volts alternating for one hour, which 
proved in every way satisfactory. 

The design of the centre, span, and side bracket pole 
ornamentation, was prepared by Mr. Mawbey in conjunction 
with the Leicester Art School. Span wire construction has 
been adopted generally, but where the roads are wide enough 
centre poles have been introduced. In the centre of the 
town where suitable attachments could be obtained, poles 
gave place to rosettes, except at junctions, these being 
erected on poles throughout. Each centre pole has been 
fitted with two incandescent gas lamps, and the base is pro- 
tected by a neat guard kerb, this work being carried out by 
the Corporation staff. Side bracket arms have been used on 
one short length. 

The poles are of two grades, A and B, the former being 
used on the straight, and the latter on the curves, at 
junctions and for anchorage. The respective weights of the 
poles are 840 lbs. and 1,180 lbs. The total length is 31 ft., 
made up. of three sections shrunk together. 

The trolley wire is No. 000 B. & S. gauge throughout, 
except at the car depóts, which are wired with No. 0; and 
the span and guard wires are of galvanised steel, 7/12 and 


— 
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Dick, KERR DoubpLE-lECK Car. 


АП section and 
feeder pillars, and 
the poles up which 
the feeder cables 
have been carried, 
are bonded direct 
to the rails by a 
No. 0000 copper 
bond, to prevent 
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the possibility of their becoming “ alive” owing to break- 
down of the insulation at these pointe. 

The whole of the equipment was supplied and erected 
Messrs, R. W. Blackwell & Co., Ltd., London. 

The cars are of the double-deck single-truck type with 


Dick, Kerr Can Мотов, Орам. 


reversed stairways, and were supplied to the number of 59 
by Messrs. Dick, Kerr & Co., Ltd. 

The seating capacity of the cars is 22 inside and 34 out- 
side, and overall dimensions 27 ft. 6 in. over fenders by 
6 ft. 10 in. width over sills. 

1 The cars are mounted on 21E Brill trucks, each of 
which carries two 25A Dick, Kerr motors, rated at 25 H. P. 
The controllers are of Dick, Kerr & Co.’s new type, fitted 
with the * Magnetic Shield " blow-out, which causes the arc 
to be broken practically instantaneously, and in such a 
manner as to reduce the burning and deterioration of the 
contacts to the smallest extent, possible. "The controllers can 
also be used for converting the motors into an electric 
brake should occasion arise. The braking effect can be 


graduated. 

The Hudson & Bowring life-guard has been fitted under 
both platforms. As the gradiente in Leicester are compara- 
tively slight, the adoption of special brakes has not been 
found necessary. 

On several of the cars, a new patent step, to be known as 
the Leicester folding step," has been fitted for practical 
trial to meet the suggestions of the Board of Trade, who 
point out that the efficiency of the lifeguard is often impaired 
by the steps, which sre liable to strike a person falling in 
front of the car, before the life-guard can come into action. 
This step is designed to fold up when the gate is closed, and 
is so arranged that it is practically impossible for it to be 
raised whenu the gate is open, whilst owing to the automatic 
device with which it is provided, it is equally impossible to 
keep the gate closed without having the step raised. 

Special means have been adopted to efficiently ventilate 
the interior of the cars. 

The English Electric Со.'в route indicators on the 
illuminated blind principle are fitted. 

The main car depót, in Abbey Park Road, stands on a site 
of about 4] acres, acquired from the Estates Committee, and 
is in close proximity to the generating station. 

In designing this depót, special attention has been paid to 
the arrangement of the tracks laid into the shed, with a 
view to getting the cars out in the morning as quickly as 
possible. 

The car-shed proper consiste of three bays, each of 35 ft. 
span, and containing three tracks, accommodating 
altogether 55 cars. The rails are supported throughout on 
piers, thus forming pita under the whole: area, excepting 
for a short space at each end. The entrances to the car- 


Wen proper and to the shops are'fitted with Kinnear rolling 
blinds. 
The fitting shop averages 130 ft. x 41 rt., and contains 


two tracks, which accommodate eight cars. .On onejside 
of these shops space. has been reserved for, installing a 
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ELEVATION OF SID BBAOKET POLE, AND SECTION OP 
BAIL AT JOINT, 


complete equipment of electrically-driven machine tools, 
the greater portion of which is to be laid down imme- 
diately, including 12-in. and 6-in. lathes, wheel-turning 
lathe, radial drill, &c. 

Provision has been made for an electrically-driven over- 
head crane. 

The carpenters' shop and painters' shop together will accom- 
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modate 10 cars. The stores and workshops are heated 
throughout on the low-pressure hot water system, carried 
out by Messrs. Ashwell & Nesbit, Ltd., of Leicester. 

A large area has been reserved for future extensions, fand 
provision made for an entrance at the opposite end of the 
site when such extension takes! place. 
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The contractors for the buildings were Messrs. Hutchinson 
and Son, of Leicester, the steel roofs and lattice girders 
heing let in a separate contract to Messrs. Cross & Cross, of 
Walsall. The special track work was constructed by Messrs. 
Hadfield’s Steel Foundry Co., Ltd., of Sheffield. 

Two small district car-sheds have been erected on the 
same lines as the main car depót, one in Narborough Road 
and one in London Road ; each of these contains two tracks 
with pita under, and will accommodate віх cars; an office 
and small messroom is attached to each. | 

Mr. John Scholes acted as clerk of works for both the 
generating station and the main car depót; and Mr. A. 
Hardy for the two district car-sheds. 

The chairman (Mr. Councillor S. Flint) and the vice- 
chairman (Mr. Alderman Thomas Smith) of the Tramways 
Committee have devoted themselves with untiring energy and 
ability to the tramways scheme and the undertaking 
generally ; and very valuable gervices have been rendered to 
the Committee in various ways, particularly in connection 
with street, improvement and paving worka, by Mr. Alderman 
J. S. Vorley, the chairman of the Highway and Sewerage 
Committee, The borough engineer, Mr. E. George Mawbey, 
is especially to be congratulated upon the successful 
inauguration of the scheme, for which he is mainly 
responsible, and into which he threw himself heart and 
soul. We trust that the enterprise, во happily begun, may 
have before it a prosperous career, 


(———— 
TELEGRAPH AND TELEPHONE NOTES. 


The Commonwealth and the Pacitic Cable.— We 
extract the following paragraph from the speech of the Governor- 
General (Lord Northoote) to the Вепаїе and House of Repre- 
ee of the Commonwealth of Australia on March 2nd 
ast :— 

" А copference of representatives of the Governments interested 
in the Pacific cable will shortly be held in London for the purpose 
of considering its financial mansgement, and the provisional agree- 
ment entered into between the Government of the Commonwealth 
and the F stern Extension Telegraph Co." 

In the course of the discussion on the address in reply, Mr. 
Conroy, of the House of Dd irs T made the following 
remarks on the above-mentioned subject : — 

"Turning again to the Governor-General’s speech I find it is 
stated :— А conference of representatives of tbe Governments in- 

, terested in the Pacific cable will shortly be held ia London for the 
purpose of considering ite financial management, and the provi- 
sio: al agreement entered into between the Government of the Com- 
menwealth and the Eastern Telegraph Co.’ I believe that the 
Miristry will at least do me the justice of admitting that when they 
entered into the agreement with the Eastern Extension Telegraph 
Co., and set aside the opinions of the New Zealand and Canadian 
Governments, I declared in this House that they had been guilty of 
а gross outrage, that their action was distinctly against equity, that 
we were bound to consult the other parties to the sgreement, and 
that to do anything else was to befoul the fair name of the Com- 
monwealth. I am glad to see that even at this late hour the Govern- 
ment bave repented of their action, and are seeking now to repair 
tbe mischief which they then did. I do not say that we should not 
endeavour to make the best possible arrangements for an effective 
service ; but when we cannot be forced to do something that we are 
a*ked to do, we ougbt to be most anxious to appear before the 
world as a people ready to observe, not only the letter, but the 
spirit of the law. No such anxiety was displayed by the Govern- 
ment in the case of the agreement entered into with the Eastern 
Ex'ension Co., and it is humiliating to think that the House did 
not condemn them for their action. Some of us did so, but although 
our protest was of no avail, I am pleased to think that the Govern- 
mcnt now recognise the force of our objections." 


Telephones in North Wales.—A largely attended 
deputation, including representatives from Chester, Denbigh, 
К thin, Flint, Holywell, Colwyn Bay, and other districts in North 
Wales, had a private interview last week at the House of Commons, 
with Lord Stanley, Postmaster-General, in order to Jay before him 
the grievances of local telephone subscribers, a id to point out how 
inconveniently the districts were grouped. From a daily news- 
paper we gatber that the Postmaster-General replied that he had 
nlrcady reconsidered the case of the Holywell district, and bad at 
com e sacrifice determined to place the Holy well subscribers in free 
communication with Fiint, Connah’s Quay, Buckley, and Chester. 
He pointed out that it was always to the interest of the Post Office 
to make the telephone system as great а convenience as possible, 
but regard must always be bad to the capital expenditure involved 
in instituting the system. He promised to bear in mind the sug- 
gested alteration of grouping with а view to affording further 
fscilities, and expressed his willingness to receive aud consider any 
euggestion on the point. 


Telegraphie Interruptions and Repairs :— 
CABLES. INTERRUPTED,  НкрАнЕ!, 


Dominica-Martinique oe eo oe es oo May 5, 1908 .. oe 
8. Lucie- Martinique ee ee oe ee ee May 7, 1903 эе ee 
Trinidad-Demerara No. 1. ec so ee Aug. 87, 1901 ee eo 
d peg ee ee oe ee ee Aug. в" oe ee 


er-Kalianda ee ee ee ee ео ee Aug. oe ee 

Reisse-Isen (Yemen)Camaran  .. .. |. Oct. 23,1003 .. T 

Tarifa-Tangier ве oe oe ee . e ee 
Nagasaki-Viadivostock .. 


Closed Pon Arthur-Chelu .. RS v .. Feb. 18, 1904 e 


Foochow-Formosa .. Feb. 11, 1901 eu 
Dakar-Conakry .. .. May 18, 1904 Мау 21 
Gihraltar-Tangier p .. May 17, 1901 m 
LANDLINES. 
Seoul-Masampo oe oe ee ee ee Фо Feb. 18, 1904 
Beoul-Gensan ee ee ее ae ee ee Feb. 18, 1904 
Anju-Ping-Yang.. eo oe ee ee ee Feb. 26, 1904 .. 
Ninguta-Vladivostock .. ss ea ii .. March 2, 1904 .. sis 
Moulmein- Bangkok oe .. May 20, 1904 May 21 


CONTRACTS OPEN AND CLOBED. 


OPEN. 


Batley.—June 2nd. Superheater, piping, valves, &c. 
See “ Official Notices " May 20th. 


Canterbury.—June Ist. Boiler, piping, 300-K w. steam 
dynamo, switchboard and economiser. See Official Notices 
April 29th. 


Cheshire.— Electric light plant, wiring and fittings, for 
Parkside Asylum new infirmary annexe. See Official Notices 
to-day. 


Chili.—June 28th. 
пла Arenas (Straits of Magellan). 


Deptford.— June 218. Two 25-Kw. steam dynamos, 
booster and switchboard, for the electric lighting of the new Tow 
Hall. See Official Notices" to-day. : 


Edinburgh.—June 4th. Copper strip for electric 
conductors. See Official Notices to-day. | 


Exeter.—June 9th. Permanent way, overhead cquip- 
ment, cables and care. Вее “ Official Notices" May 13th. | 


Handsworth.—June Stb. Erection of generating 
station. See Official Notices May 20th. 


Holland.—May 31st. Tenders are being invited until 
May 31st by tbe Municipal Authorities of Utrecht for the supply 
and laying of the armoured mains in connection with the municipal 
central electric lighting station. 


Italy.—The Municipal Authorities of Currara bave just 
invited tenders for the establishment of a central electric lighting 
station in the town. 


Johannesburg. — July 4th. Cables, conductora, and 
accessories. See Official Notices" May 13th. 


Pontypridd. — June 4th. Motors. See 
Notices " May 13th. 


Portsmouth.—June 11tb. 
" Official Notices " to-day. 


Rochester.—June 3rd. Permanent way and overhead 
line. See Official Notices May 13th. 


Rotherham.—May 31st. Cable and meters. See 
'" Official Notices May 13th. : | 


Shanghai.—July 30th. The Municipal Council invites 
tenders for а 24-mile electric trolley line concession. Particulars 
from J. Pook & Oo., 63, Leadenhall Street, E. O., the London agents 
of the Council. See Official Notices" May 13th. 


Spain.—June 8th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until June 8th, for the 
construction of ап interurbau telephone line between Madrid, 
Ciudad Real, Cordova, Seville, Cadiz and Malaga. Tenders are to 
be sent to La Direccion Général de Correos y Telegrafos, Carretas, 
10, Madrid. 


Spain.—July 15th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until July 15th for the con- 
cession for the construction апа working of an electric tramway 
between Sarria to the foot of Vallvidrera mountain (province of 
Barcelona). Tenders are to be sent to El Ministerio de Obras 
Publicas, Madrid, whence particulars may be obtained. 


Stepney.— June 20th. Electric light installation at the 
Public,Baths. See Official Notices to-day. | 


Electric lighting of the city of 
Bee this column for February 


„ Official 


Pump and piping. See 


А 


880 


ч 


Warrington. — May 30th. Mechanical stokers and 
water softener. See ''Official Notices" May 13th. 


OLOSED. 


Bridgewater.—The Hart Accumulator Co. have received 
an order for a storage battery of 260 of their standard lighting 
type celle, required for the electric lighting of Bridgewater. 


Dublin.—The Lighting Committee of the Corporation at 
a special meeting held on 13th inst. accepted the following tender 
for the extensions plant:—The General Electric Co, Ltd., 
£19,227 (with deferred payment for two years), for one 1, 500-Kw. 
three-phase extra high-pressure plant, consistiog of Belliss engine 
and condensing plant, combined with General Electric Co.'s 
n i steam and exhaust piping, and extension to switch- 

ar 


Gainsborough.—The U. D. C. has accepted the tender of 
the Postal Authorities for the provision of an electric fire alarm 
system at £46 58. per annum for 10 years. 


Glasgow.—The Electricity Department of the Corpora- 
tion has accepted the offer of the Northern Wood Haskinizing Co., 
Ltd., for a supply of their wooden troughing for a certain portion 
of the high-teneion mains to be laid from the Port-Dundas station 
to the Waterloo Street sub-station. 

For additional dow-tension switchboards and instruments for the 
Pollokshaws Road station and sub-stations, the following offers have 
been accepted :— Messers. Witting, Eborall & Co., Ltd. (with Dorman 
and Smith’s reverse current circuit breakers), for the sum of £604 ; 
the British Westinghouse Electric and Manufacturing Cr., Ltd. 
(with feeder fuses), for the sum of £752. ! 

The contract for cast-iron boxes required for the year ended 
May 31st, 1905, has been placed with the Falkirk Iron Co., at £600. 


Govan.—The following is a list of the successful 
tenderers for the stores contracts, 1904-5, for the Burgh Electricity 
Department :— 


(1) Oil ; ve ee oo ee ee Not fixed. 
Engine packing and gauge glasses. Dempster, Moore & Co. 
Kliugerit Тоир апа graphite .. Ferguson & Timpson. 
(2) Lead-covered and armoured cs bles 
and rubber-covered cables А | 
Mica sheets, binding and fuse wire British Insulated & Helsby Cables. 
Leadless cables «s - .. Callender's Cable Co. 
(3) Rubber solution, strip and pre- | 
&red tape and solder .. General Electric Co. 
.. Callender'a Cable Co. 
.. Craig, Sharp, Ltd. 
. Chamberlain & Hookham. 
.. Keighley Electrical Engineering Co. 
. T. & А. Paul. 


(4) Bitumen for solid system .. 
Bituminous compound 

(5) Meters, all sizes Ex ka 

(6) House fuse boxes 

(7) Iron castings .. à 


(B „ pipes 2s ea .. M'Dowall, Steven & Co. 
(9) Wrought-iron tubes .. . Wilson's and Union Tube Co. 
(10; Bricks ys vs .. kelvinside Brick Co. 
Cement .. e .. Scott & Rae. 
(11) Ironmongery .. .. Dempster, Moore & Co. 
Brushes .. Wm. Morier & Co. 
(12) Paints . James Btorer & Co. 


(18) Timber .. ie РЄ sis ee Robinson, Dunn & Co. 

(14) Carbons .. à А . General Electrio Co. 

(15) Coal че У 

(16) Joint boxe Pa а vs 

(17) Motors, 1 to B...... vs 
i 4, 5, 7, 15 and B0O- n.i. 
„ 10, 20 and 25-n.r. .. 

(18) Motor starters up to 6-H r, 


.. Not yet fixed. 
.. Cruikshank & Co. 
.. British Thoinscn- Houston Co. 
.. Lancashire Dynamo Co. 
.. Mavor & Coulson. 
.. British Thomson-Houston Co. 
" „ above 5-1 p. .. Sturtevant Engineering Co. 
Switches of 80 and 50 amps. . Veritys, Ltd. 
9s » 75, 100 апа 200 amps. Bray, Markham & Reiss. 


Hackney.—The Electrical Committee has accepted tbe 
tender of Mesers. W. Cory & Son, Ltd., for Broomhill small coal for 
one year at 10s. per ton delivered alongside the works by barge. 
An order has been placed with Messrs. Reavell & Co. for a port- 
able motor-driven air-compressor to cost £65. 


Heckmondwike.—The U.D.C. has accepted the tenders 
of the following firms in connection with the extension of the 
electricity works: 


Pipework, Messrs. Thornton & Crebbin. 
: Engine and generator, Messrs. Dick, Kerr & Co. (without bedplate). 
Boiler and s:oker, Stirling Boiler Co., Ltd. 
Switchboard, Mr. J. E. Statter. 
Induced draught, the Sturtevant Engineering Co. 
Cables, W. T. Henley's ‘Telegraph Works Co., Ltd. 


The total amount of the tenders is about £4,586. 


Howden Engine Contraets,.—Messrs. James Howden 
and Co. have recently booked the following orders :— 
č Hanley Corporation. Опе £50.650. Kw. engine (per the British Westinghouse 
о.) 


Lincoln Corporation.— One 220-kw. engine (per Messrs. Bruce Pecbles & Co., 
t 


A. M. Peebles х Son, Ltd.- One 290-B. п.р. engine. 

Lanark County Council (Cambuslang).— TWO 80-5 H. . engines (per Mesers. 
Johnston, Park & Co.). 

Glasgow Corporation (Crawford Street Destructor Workt).— One 40-5. н.г. 
engine per Messrs. Wm. Harvie & Co.). 


Shildon.—The Electric Lighting Co. has accepted the 
tender of Mesere. Heenan & Froud, of Manchester, for the erection 
of a refuse destructor. 


Stafford. —The T.C. has accepted the tender of Callen- 
der's Cable and Construction Co., Ltd., for the supply of E. L. 
cables. 


Stepney.—The B.C. has received the foliowing tenders 


for the installation of the electric light at the Limehouse Town 
Hall :— | 
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F. E. Emerson & Sorts, 60, Burdett Road, E. (accepted) £200 0 

. Barlow Bros. ee oe ee ee ae ee ee 227 0 

Tamplin & Mackovski .. oe ae oe А . 294 0 

J. C. Christi ee e ee eo ee . ә ә . 298 0 

Ward Bros. s << "s са 8 

J. Defries & Co. .. ; vs vs d e$ 5% | 

For the installation of the electric light at St. George-in-the- 
East Library :— d : oie 

Ward Bros. WA, Basinghall Street, HE. C. (accepted) it 


n 


Tamplin & Mackoveki З А ГОТИ 17 
Barlow Bros. & Co. .. ee 2» vs vs .. 118 
J. C. Christie .. ; > 5% .. > .. 148 


F. E. Emerson & Sons i a To ЗФ. . . 144 
J. Defries & Bons, T.td. oe ee ee ee ee 215 


ообообоњ 
озооое 


—ñẽ ——— — i — — — —— — — 


FORTHCOMING EVENTS. 


Thursday, June 2nd.—At 8.30 p.m. Röntgen Society. Dr. C. A. IRAE en 
: inding 


„Experiments to Determine the Effects of Form and 
upon Resonance Phenomena.” | 


Friday, June 3rd.—At 9 p.m. Royal Institution. Prof. Вуапбе Arrhenius on 


“ The Development of the Theory of Electrolytic Dissociation.” , 


Thursday, June 9th.—At 6 p.m. Institution of Electrical Engineers. Annual 
general meeting at 92, Victoria St., S. W. ` 


NOTES. 


Indian Notes.—/ndian Engineering says that an ex- 
penditure amounting to Re. 14,600 has been sanctioned for a new 
electric erecting shop, and additions and alterations to the signal 
shop of the N. W. R. at Lahore. ` 

Sanction has been accorded for providing telephonic com- 
munication along the E Т.В. line between Howrah and Burd wan, 
arrangements having been made for the supply of some 124 tele- 
graph and 192 telephonic instruments. 


South African Notes.— From our Durban corre- 
spondent :— 

Cape Town.—The new electric lighting station of the Cape Town 
Corporation was opened on April 14th by the Mayor (Mr. W. 
Thorne, M. L.A.). The electrical engineer (Mr. W. F. Long, 
A.M.LE.E.), in making his statement regarding the succeas of the 
department, mentioned that the number of 8-c.P. lamps for private 
use bad increased from 2,100 in June, 1895, when the undertaking 
was started, to 78,850 in February, 1904, and with regard to power 
consumers, 200 B. H.. in motors were connected in June, 1900. 
whilst in February of the present year, the total had increased to 
1,375. At the commencement of the supply, energy was charged 
for at the "flat rate” of 1s. 2d. per unit, which was, however, 
abolished in 1897, and tbe present sliding rate" was adopted, the 
price per unit ranging from 1s. 2d. to 8d.; in 1900 a further 
reduction was made for day load” by which the price varied from 
8d. to 4d. The Mayor in his remarks gave a brief sketch of the 
undertaking, said that the new installation had increased the 
capital expenditure to £260,337, and last year they were enabled to 


' pay off all interest and sinking fund charges amounting to £9,244, 


to provide for depreciation £5,921, extensions £5,362, and £3,404 
was carried over to the relief of the rates. There were at present 
1,259 private consumers, and the equivalent of 78,853 8-О.Р. lampe 
connected. 

Johannesburg (Transvaal).—' The Town Council meeting, to which 
reference was made in our last week's notes, ended in most of the 
amended tramway routes being decided upon, and recommending 
the consulting engineers (Messrs. Mordey & Dawbarn) to prepare 


. specifications immediately for cables on that basis. 


A very heavy thunderstorm passed over Johannesburg on 
April 25th, by which an interruption of the electric light supply 
took place on the portion of the town supplied from Brakpan, 
causing much inconvenience. During this time of the year storms are 
of frequent occurrence, and as may be known this supply is brought 
into Johannesburg by overhead maine at 10,000 volts, the poles 
looking very formidable across the veldt, with the “skull and croes 
bones " painted on them. 

The Cape Times publishes an interesting article on the electrifi- 
cation of steam roads, in which the advantages of electricity over 
steam are pointed out by the writer, who, incidentally, says:—"' I 
suppose it must be quite 10 years ago tbat the idea of adopting elec- 
tricity in place of steam-power on the Cape Town—Bimon's Town 
line was first mooted. In those days electric traction was in ite 
infancy, and traffic on our suburban line was less than half what it 
is to-day. It was too early at that time of day to consider tbe 
question seriously. Now, however, it is clear that unless some 
means are adopted to relieve the congestion of traffic during busi- 
ness hours on the Cape Town—Wynberg section of tho suburban 
line, it will be impossible for men regularly employed in the city 
to live anywhere along it. . . . If the substitution of electric for 
steam traction should be found to solve very similar difficulties in 
the case of the Liverpool and Soutbport Railway, which presents 
many points of resemblance to our own suburban line, it seems 
highly probable that an equally satisfactory result would follow a 
like course here.” 

Transvaal.—In the schedule of assets, as at December 31ef, 1903, 
of the Geldenhuis Estate and Gold Mining Co, the value of the 
electric plant ів set down at £16,224. The details are as 
follow :—11 дупашов, 19 motors, 2 transformers, 22 switchboards,. 
38 lightning arrestere, 1,250 lights, 13 spare armatures, 23 spare field 
coils, wiring (12 miles), 3 250-H p. Brunner engines, vertical. The 
manager reports: ' Two new generators for the main shaft have been 
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erected, and also twosmall Brunner engines, as auxiliaries for driving 
the plant." 

In the * creditor " side of the annual balance-sheet of the New 
Primrose Gold Mining Co. is the following entry: Electric plant, 
£6,220.” З 

Bhareholders in the Potchefstroom Electric Light and Power Со. 
met in the town mentioned on April 28th, to consider the desirs- 
bility of increasing the capital of the company, rendered necessary 
by the acceptance of tenders for town lighting. It was unanimously 
decided to increase the capital to £12,000; at present it is £6,000. 
Two additional local directors were elected. 

Mr. Hugo Hellman, of the British Electric Co., was among thore 
who were present at the meeting recently held in Johannesburg 
to discuss the question of Government supplies and the Crown 
agents. = | 

Natal.—At a recent meeting of the Port Advisory Board, 
Durban, a discussion took place on tbe failure of the hydraulic 
cranes to deal with the large vessels now entering the port, 
and suggestions were made as to whether the whole hydraulic 
system, which cost £100,000, should not be stopped, and electric 
cranes substituted. The matter was deferred until the reports on 
it could be circulated amongst members of the Board. 


Australian Electrical News. — The Sydney Daily 
Telegraph.on April 7th published a dispatch from Melbourne ав 
follows: — Id is probable that coin-in-the-slot telephones will be 
established in various parte of the chief cities of the Commonwealth 
at an early date. The conference of electrical experts recently 
recommended the adoption of the Ericsson attachment, and the 
Postmaster-General has practically accepted the recommendation. 
These attachments can be obtained аё а cost of 20s. eacb, whereas 
those previously used in the Commonwealth, which were made in 
Melbourne, cost the department £11 17s. 6d. each. A Chicsgo 
invention, obtainable at 320., was also considered, but the Ericseon 
machine is held to be thoroughly efficient and also cheap.” 

The inaugural meeting of the 1904 session of the Electrical 
Association of New South Wales was held in Vickery’s Chambers, 
Bydney, on April 8th. The president, Mr. J. R. Woodroffe Gardam, 
M. I. E. E., delivered his address. After reviewing recent advances 


made in electrical science, be dealt at some length with local 


topics, introducing the much-discussed rate for lighting about to be 
made by the City Council. 

We learn that Meears. Noyes Bros., of Perth (W. A.), рате been 
appointed engineers to the Fremantle and East Fremantle Municipal 
Councils to design and construct а complete system of electric 
tramwüys for these municipalities, the estimated cost of the works 
being £84,000.  Messrs. Noyes propose to start on tbe designs 
almost immediately, and contemplate baving the system ready 
for operation in about 18 months. 


The Preparation of Iodoform from Acetone hy 
Electrolysis.—J. E. Teeple bas studied the formation of iodoform 
by eiectrolytic agency from acetone as the raw material, He used 
an electrolyte composed of 25 to 30 grammes of potassium iodide 
dissolved in from 200 to 250 cc. of water, mixed with 2 cc. of acetone, 
and kept in a state of constant agitation by mecbanical meane. The 
liquid was held in a deep basin, on the bottom of which a piece of pla- 
tinum foil 4 equare decimetres in area was placed to serve as anode, 
while a platinum wire dipping just beneath the surface of the bath 
acted as cathode. А current was passed, having a density varying at 
the anode from 1 to Gamperes pergquaredecimetre,tbe E. M. F. ranging 
between 3 and 12 volts, according to the concentration and tempe- 
rature of the solution, to the current density, and to the distance 
between the electrodes. In order to obtain a good yield it was 
found necessary to neutralise the alkali which is liberated, imme- 
diately it is set free. Carbon dioxide, hydrochloric acid, hydriodic 
acid, and iodine may be used to do this; tbe last is the best. Gene- 
rally epeaking, it 18 also necessary to see that the temperature of the 
bath does not rise sufficiently high to permit of the formation of 
much potassium iodate, to keep the liquid in constant circulation 
so that the dilute iodine solution about the anode may react 
with the potassium hydroxide at the cathode, and to usea 
current density low at the anode (so as to discourage the produc- 
tíon of iodate) and high at the cathode (soasto prevent the reduc- 
tion of the hypo-iodite already produced).—Journal Amer. Chem. 
Soc., 1904, xxvi., 170. 


* First Aid."—We read in a Manchester paper that 
Mr. J. A. F. Aspinall, general manager of the L. and Y. Railway 
Co., on 18th inst., presented certificates and medallions to those of 
the employés who bave been conspicuous in ambnlance work, and 
advised them, in view of the railway electrification movement, to 
become acquainted with first aid methods of dealing with electrical 
accidents. 


The Electro-chemical Behaviour of Radium.— 
A. Coehn has attempted to obtain depcsits containing traces of 
radium by electrolysing squeous solutions of barium bromide with 
the aid. of cathodes of different metals. The experiments failed, 
for in all cases on]y induced activity wasto be observed, without 
separation of radium. When, bowever, mercury was employed ав 
the cathode, and when tbe electrode was washed and dried after 
interrupting the current, its activity was found steadily to increase 
toa maximum; and when tbe amalgim was dissolved in dilute 
hydrobromic acid, a permanently active bromide was obtained, so 
that radium must bave been thrown down upon the mercury. Depo- 
sition of radium occurred excellently upon cathodes of amal- 
gamated zinc. Rods or wires of sinc were coated with mercury 
and brought into the electrolyte. A current was then passed, во 
weak that the substance thrown down was too small in quantity to 


be weighed. The wires were taken out, washed well with distilled 
water, and dried by means of bibulous paper. The electrometer 
showed them to be active, and they increased in activity for several 
days, when they became constant. They brought a crystal of 
barium platinocyanide to full brilliancy. In order to compare the 
activity of the substance obtained by electrolysis with that of the 
original material, the amalgam obtained on a cathode of pure mer- 
cury was treated with dilute hydrobromic acid, and then evapo- 
rated to dryncss. After it bad reached its maximun, the activity 


: of euch a preparation was always greater than that of an equal 


amount of the original substance. As a rule, the amalgam was 
produced more freely from an electrolyte in which the solveot was 
metbyl alcohol than from an aqueous solution. This amalgam of 
radium and barium is the first body to be produced containing 
radium in the metallic form. Measurements with the electrometer 
prove that metallic radium, as well as its compounds, increases in 
radio-activity for several days, and then attains a maximam.— 
Berichte, 1904, xxxvii., 811. | 


Preparation of Alcohol from  Acetylene.—The 
Société 8. Jay & Co., of Paris, bave taken out a German patent 
(No. 149,893) for a method of obtaining alcohol from calcium car- 
bide. 45˙6 litres of acetylene and 173 litres of hydrogen are mixed 
with 540 litres of ozonised oxygen in a strongly cooled apparatus. 
The liquid which condenses is neutralised with sodium carbonate, 
and submitted to fractional distillation. The boiling point varies 
at first between 20° and 55* C., next remains for some time at from 
80" to 83" C, and finally rises higher. The distillation is then 
stopped. The moat volatile distillate consists chietly of aldehyde, 


. which can be precipitated in the form of crystals of aldehyde- 


ammonia by adfling ammonia to it in the cold. These crystals can 


de reconveried into aldebyde by treatment with sulpburic acid. 


The original distillate obtained between £0? and 83° C. also possesses 
the odour of aldehyde, but yields no precipitate with ammonia. It 
is, therefore, distilled under diminished pressure with sodium 
bisulphite. The distillate has a specific gravity of 0 804 at 0° C., 
and boils between 78° and 79:5* C. It is inflammable, and gives the 
characteristic iodoform reaction. It also yields ether and ethyiene 
on treatment with pure sulphuric acid. The quantity of alcohol 
obtained is about one-quarter of the theoretical amount. 


Institution of Electrical Engineers (Birmingham 
Section).—The annual meeting of this section was held at the 
University on 18th inst., Mr. Vaudrey presiding. The report showed 
that the number of members bad been increased by seven, associate ' 
members by 23, associates nine, students 20, the total increase being 
59. Tbe chairman moved the adoption of the report, and said that 
the section had made very satisfactory progress. Four papers out of 
five read had been accepted by the Institution in London for publica - 
tion with tbe minutes, and thus the local section would be saved the 
expense of printing them. Dr. Bumpner seconded the motion, and 
remarked that a membership of 258 was very satisfactory. A vote 


. of thanks was accorded to the Birmingham Small-arms Co. for having 


allowed members of the Institution to inspect their new power 
station at Small Heath, and to Mr. Henry Lea for making the 
arrangements and conducting the party. Mr. F. О. Hunt, an 
associate member, then read a paper on '' Motor-starting Switches 
and Resistances." 


The Heat Emissivity of Radium.—According to a 
paper communicated to the German Physical Society, J. Precht 
finde that 1 gramme of radium bromide emits 61:15 calories per 

" bour. From the formula Ra Br, and the spectroscopically-estimated 
atomic weight (258) of the metal, 1 gramme of radium itself should 
evolve 98:83 large calories per hour. Hence it follows that 64 
kilogrammes of radium should emit a quantity of heat equal to 1 
(German) H.P. The measurements that bave hitherto been made 
agree so well, that the heat emissivity of radium salts is probably 
of the nature of а physical constant. 


The Spectrum of Radium.—C. Runge and J. Precht 
find that the positions of the most conspicuous lines in the spark 
spectrum of radium are affected by a magnetic fi: id in precisely the 
rame manner, quantitatively as well as qualitatively, as the lines in 
the spectra of magnesium, calcium, strontium, and barium. The 
similarity between all five spectra is shown very clearly when their 
Hines are displaced by the action of a magnetic field. Radium, 
therefore, evidently belongs to the class of alkaline earth metale. 


Calcium Carbide in Germany. — From a report 
recently published by a firm of chemical dealers in Dresden, we 
learn that the price of calcium carbide has remained far more steady 
during the last year than in preceding seasons. Since tbe reduc- 
tion which occurred this spring, carbide bas been quoted at about 
23 to 26 marks per 100 kilos. Tbe consumption has incredsed every 
year in Germany. With reference to this matter, it may be 
remarked that the death of the central European syndicate а short 
time ago has upset everybody's calculations, and German consumers 
of carbide are somewhat apxious about what is going to happen. 
It is feared that the price may once again fall temporarily to a 
point which cannot be maintained, which may cause installations 
for the supply of acetelyne to be erected in unsuitable places, and 
that the inevitable reaction which will afterwards force the price 
up to a remunerative figure may dirguet many people with the 
whole business. It has been stated, however, on good authority, 
that the carbide factories are now able to make carbide at a much 
lower cost than when the last slump occurred, so that the drop of 
4 to 7 marks per 100 kilos, which has already taken place, is believed 
to be quite legitimate. 
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London County Couneil.—At the meeting on 17th inst., 
the Finance Committee reported that the Woolwich Borough 
Council had applied for sanction to borrow £5,000 for the assisted 
wiring of consumers' premises for electric lighting and the letting out 
of electric motors on hire. By the Woolwich Borough Council Act, 
.1908, the Council obtained power to supply and let on hire these 
fittings, and it is the only metropolitan council empowered to do so. 
The Borough Council had not furnished information as to how the 
£5,000 would be applied, and the Committee proposed that the 
Council should sanction the borrowing of £1,000 on account of the 
application, leaving the borrowing of any further amount to be 
approved upon receipt of particulars of the expenditure out of the 
£1,000. It xi eris from the scale of charges adopted by the 
Borough Council that the original ontlay would be repaid by the 
consumer within а maximum term of eight years, and on the recom- 
mendation of the Finance Committee, it was resolved to fix the 
period of repayment of the £1,000 at eight years. 

Municipal Wiring.—The Highways Committee submitted а 
report reminding the Council of the insertion in the General Powers 
Bill of 1902, of clauses to enable local authorities to wire and fit 
consumers' premises for electric lighting, and to obtain loans for this 
purpose. e clauses, which were struck out on second reading, were 
also included in the Council's General Powers Bill of 1903, but on the 
second reading, the House of Commons, by 126 votes to 109, passed an 
instruction to tbe Select Committee to which the Bill was referred 
to delete the clauses. The Committee proceeded to state: — Since 
then representatives of the London local authorities interested 
bave met in conference upon this matter, and appointed а deputa- 
tion to attend before us and urge that the Council should again 
make an effort to obtain for the borough councils the desired powers. 


The deputation informed us that the local authorities supplying . 


electrical energy were placed under a very serious disability owing 
to their not being authorised to undertake the additional services 
above referred to. They, moreover, pointed out that both electric 
lighting and gas companies possessed such powers, and, being thus 
enabled to make advantageous terms for the supply of fittings to 
consumers, were placed in & more favourable position tban tbe 
local authorities. The deputation stated that this diffi :olty pressed 
with peculiar hardship upon the local authorities supplying elec- 
trical energy in tbe poorer districts of London, as consumers in such 
districts had greater difficulty, on account of the initial expenditure, 
in arranging for electric lighting installations at their premises. 
The Woolwich Metropoliten Borough Council obtained ап 
Act in 1903, conferring these powers upon it, so far as 
regards that borough, bat there are a large number of 
metropolitan borough councils supplying electricity, 
but not having powers to supply fittings, &c, although the 
majority are very desirous of doing so. The deputation urged, 
therefore, that it was desirable, on the grounds both of convenience 
and of economy, that another effort should be made by the Council 
to secure clauses conferring the necessary powers upon local autbo- 
rities, as, should the Council take this course, the necessity for the 
promotion of a Bill for the purpose, by each of the different local 
authorities interested would be avoided. Having regard to the 
very strong views expressed on behalf of the local authorities as to 
the desirability of clauses dealing with the matter being included 
in one of the Council's Bills next sersion, we feel it our duty to 
suggest to the Council that it should again seek the powers referred 
to.“ When the same proposal was before the House of Commons in 
1903, it was urged that the powers sought could only, if at all, 
be justified in the case of borough Councils possessing clectric 
lighting undertakings or powers to establish works, and the 
. deputation who attended before the Highways Committee suggested 

that, in the present instance, the clau:es should be made to apply 
only to such authorities as have, or may obtain, powers to supply 
electrical energy. The Committee concurred in tbis view, and on 
their recommendation the Council resolved to apply to Parliament 
in the session of 1905 for powers io the direction indicated. 

Approval was given by the Council to an expenditure of £22,190 
for the erection of car-sheds at Camberwell, and to a supplementary 
estimate of £4,500 for work in connection with the reconstruction ot 
the Tooting— Westminster tramways. 


Light Railways Act, 1896.— The Board of Trade have 
made an additional rule, under the above-named Act, with respect 
to the notices to be given and deposits made in cases where altera- 
tions of works are proposed during the progress of an application 
for an Order. The rule reads as follows:— 

" Where ап application for an Order authorising а light railway 
has been made to the Light Railway Commissioners and the pro- 
moters communicate to the raid Commissioners their desire to make 
any additions to or alterations in the line of the railway or the 
works thereof or the lands to be taken as respectively proposed 
under such application, and such desired additions or alterations 
‘are not of such extent or character as to make it inconvenient or 
inadvisable in the opinion of the Commissioners that the same 
thould be dealt with under the said application, the promoters shall 
with the consent of the Commissioners given at any time before the 
kaid application has been decided on by them, publish such adver- 
tisements and give such notices and make such deposits (including 
any lists and statements required under Rules 32 and 33 of the 
Board of Trade Rules, 1598) as would have been requisite under the 
eaid rules if such additions or alterations had formed the subject of 
& separate application for an amending order in accordance with 
Rule 38 of the said rules except that notwithstanding anything con- 
tained in the said rules, such advertisements sball be published, 
such notices given, and such deposite made at such times as shall be 
directed by the Commissioners. 

"Fgaxcis J. 8. HoPwoop, 


„May, 1904, Permanent Secretary, Board of Trade," 


The American and English Mechanicals’ Joint 
Meeting.— The American Society of Mechanical Engineers and the 
English Institution of Mechanical Engineers аге to hold a joint 
meeting at Chicago, commencing next Tuesday, and continuing 
ms June 3rd. Among the papers down for consideration are tbe 
following : — 


Emerson, Harrington: The Wages Problem." 
Watson, George:: Some Recent Examples of Destructors for Town Refuse." 
Russell, C. Newton: Refuse Destruction by Burning, and the Utilisation of 
Heat Generated." z 
Hodgkinson, F:: Some Theoretical and Practical Considerations їп S:eam 
urbine Work.” 


: Efficiency of Prime Movers." 

„: “ Power Plant of the Tall Office Building.” 

.: “ Power Plant of Tall Office Buildings. 

Beavers оеш L.: Middlesbrough Dock Electric and Hydraulic Power 
t Ge 


Marks, Lionel S.: “ ue of Superheated Steam and of Reheaters in Compound 
e Bize.” 


. Engines of А 
Fiint, P.: Commercial Gas Engine Testing and Proposed Standard o! 
Comparison.“ 


Nioolson, J. T. Dr Experiments with a Lathe-Tool Dynamomelter.'"' 


The Board of Trade and Tramway Accidents.— The 
official circular of the Tramways and Light Railways Association for 
May publishes the following letter, which bas been received from 
the Board of Trade on the subject of tramway accidents :— 


| March 31st, 1904. 

With referenoe to the forms which bave been prescribed by tbis Depart- 
ment for the return of electrical епс pides accidents occurring on tramways 
and light railways laid on public I am directed by the Board of Trade to 
inform you that these returns have furnished them with mach valus ble informa. 
tion, and that, as a result of the experience so obtained, the future reporting of 
accidents to the Department may be modified in accordance with the further 
instructions in the enclosed memorandum. i 

The Board attach great importance to the regular forwarding of the 
prescribed reporte, and regret to have reason to believe that all tramway 
and light railway authorities bave not been equally oareful in fulfilling tbis 
requirement. Jn view of the restriction now placed on the number of 
reportable accidente, it is hoped that, in future, the returns may be forwarded 


in all cases, 
(Signed) HzazsERT JEXYLL. 
TRAMWAYS AND LIGHT RAILWAYS LAID ом Punic Roana. 
Memorandum on the Forms of Return of Accidents to the Board of Trade. 


| &. ELECTRICAL. 
la. Guard wire pulled down by trolley T | 
Ib. Trolley wire pulled down by trolley . 
1o. Overhead wire broken by trolley .. e| np 
2. Guard wire falling on trolley wire ee | 
6. Failure of insulation .. ө» А 


Id. Trolley bead pulled off $i Е ME. To be re 


( sonal injury. 
le. Standard damaged by trolley jumping .. ) To be reported if causing or 
1f. Trolle boom broken ee [E ee Фе likely to. bave caused per- 
1g. Miscellan eous damage done by trolley j sonal injury 
jump ng oe ae ee 2 ee : 
|. Trolley boom pulled out... à oe | 
4. Trolley wire breaking and falling. a Should be reported in all cases. 
| Burnipg out of fields, failure ot 
controller, &o., need not be 
7. Other classes of accident .. T „reported unless causing or 
| likely to have caused personal 
injuryor alarming result. 


if causing per- 


b. GENERAL, 

As regards the classes of accidents numbered 1, 2, 4, 5 and 6, those cases only 
should be reported which result in personal injury or serious damage to cars ot 
other vehicles. | 

All cases of cars running away should be notified, whether such accidens 
result in personal injury or not. 


Tramear Construetion.—The following ів a copy of 
the memorandum on details of construction forwarded to the Light 
Railway and Tramway Association by the Board of Trade on May 
12tb, 1904 :—'' The space between the inner rails of a doubl: line 
must depend upon the overhang of the сате. It is, however, 
necessary that there should be at least 15 in. between the sides of 
the passing cars, and also a similar space between the side of a car 
and avy standing work, tuch as lamp-poste, telegraph poste, and 
trolley wire standards in a street. As a rule, there should be at 
least 15 in. between the side of the car and the kerb, whether on 
straight or curved roads. Where central poles are used for electric 
traction, any stone kerbing should not be left: wide enough at the 
sides facing the rails to enable any person to stand upon it asa 
refuge. 

„For mechanical traction it is generally considered that the 
weight of rails should not be less than 90 lbe. per yard, 100 lbs. being 
preferred. The groove of the rail should not exceed one and aa 
eighth inch in width, but the Board of Trade are prepared to accept 
а groove not exceeding one and a quarter inch on curves of less than 
one chain radius. 

" Btaircases of the ‘reversed’ type should be avoided, more 
especially on narrow-gauge lines. Of existing ty pes, the trigger 
life-guard is tho pattern which is preferred. The hanging gate 
should be as close to the ground as possible, and there should be at 
least 3 ft. between it and the front of the guard. Both the guard 
and the gate should be at least as wide as the outside of the frame 
of the truck. Jn order not to interfere with the efficiency of the 
life-guard, it is desirable that folding steps should be on 
all new cars. Where trolley ropes cannot be dispensed with or tied 
up, precautions must be taken to prevent tbe 'slack' causing 
accidents. To prevent trolley booms being pulled out, or trolley 
standards broken, ‘traps’ should be minimised and detachable 
trolley heads provided. 

Board of Trade, January, 1904.” 


Appointments Vacant.—A professor of civil and 
mechanical engineering is wanted for London University at £1,000 
per annum, in succession to Prof. W. O. Unwin, F. R. S.; an assistant 
lecturer in engineering (£150) is required by the Swindon 
Educational Committee; tramways manager for Durban (£600); 
shift engineer for Eastbourne (£104); charge engineer for Bristol 
electricity works (50s. to 60s.). 
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Johnson & Phillips, Ltd.—It will interest our readers 
to learn that the prospectus of this company, which has been formed 
to take over the business of the well-known firm of Johnson and 
Phillips, of Charlton, will shortly be placed before the public. The 
nominal capital of the company will be £400,000 in £1 shares (half 
6 per cent. cumulative preference, and half ordinary), and there will 


also be £100,000 in 44 per cent. first mortgage debenture stock. The. 


purchase price will be £450,000, payable as to £315,000 in casb, 
£25,000 in debentures, and £55,000 in each of the ordinary and pre- 
ference shares. The issue, which will shortly be offered for sub- 
scription, will be as follows :—£75,000 debentures, £145,000 prefer- 
ence, and £145,000 ordinary. We understand that the net profits 
for the past four years have averaged £81,593 per annum, on an 
approximate turnover cf £300,000. We may add that the directors 
of the company will be as follows :—Robert W. Blackwell, Sir Henry 
Benbow, K. C. B., D.S.O., Henry J. Wagg, J. Macgregor, and 
B. Paterson. The last two gentlemen are to be managing directors. 


— 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Егествіслг Review posted as to their movements. | 


Central Station Engineers.—Mr. W. J. R. Baker 
has resigned the position of assistant superintendent of the electric 
fittings department at the Bolton Municipal Electricity Works. 

Mr. W. L. Vrrrr, of Dudley Corporation Electricity Works, has 
been appointed assistant mains superintendent at Partick. 

A smoking concert was held at the Royal George Hotel, George 


Street, Chester, on Wednesday, May 18th, when Mr. ThHURBSFIRLD,: 


the retiring chief, was presented with a silver rose bowl and a pipe. 
The presentation was made by Mr. A. DIMMACK, chief aseistant, who 
expressed the regret of all the employós that Mr. Thursfield was 
leaving them. Mr. Dimmack has been made responsible unti] the 
new chief (Mr. Barrron) takes up his duties. 

The following increases of salary in the Glasgow Eleptricity 
Department have been passed by the T.C.:—Mr. R. B. МАССА, 
chief clerk, from £275 to £300; Mr. WirLLIAM L. Lacer, chief 
assistant, from £475 to £500; Mr. W. T. CaALpERWOOD, chief 
draughtsman, from £225 to £250. 

Devonport T. O. has increased the salary of the electrical engi- 
neer (Mr, J. W. Врлвк) from £250 to £300 per annum, and that of 
Mr. STAMP, assistant electrical engineer, from £130 to £150 per 
annum. 


General.—We have to announce that Mr. A. G. OBUR- 
TON, representing Messrs. Fuller, MacLeod & Co., Ltd, of 9, Red 
Lion Court, Cannon Street, E.C., will sever his connection with this 
firm at the end of the present month, to join the firm of Messrs, 
Bergtheil & Young, in their motor and motor fan department. 

The Hart Accumulator Co., Ltd., ask us to say that Mr. F. R. 
HiLL, who was recently in their employment as a traveller, does 
not now represent them, 

Mr. A. J. d. Simpson, manager in Cape Town, of the firm of 
Biemens, Ltd., electrical engineers, and son of the late Mr. James 
Bimpson, general manager of the Bank of Africa, was lately 
married at St. John's Church, Wynberg, just outside Cape Town, to 
Miss Marie de Witt, only daughter of Mr. and Mrs. Anthony de 
Witt, of Montana Vista, Wynberg. 

The Times announces the engagement of Mr. REciBALD К. 
Мовоом, eldest son of Mr. Alfred Morcom, of Birmingham, and 
иш. кеда Swan, third daughter of Dr. J. Wilson Swan, F. R. S., 
о ndon. 


We learn that Mr. Н. M. Наввтв, of Harris, Lee & Co., electrical 


engineers, Johannesburg, is leaving for Bouth Africa on the 28th 
inst. by the Kenilworth Castle, 

The Glasgow on has appointed Councillors GIBSON and 
WiLLOCKE to attend, along with the engineer, the annual meeting of 


the Municipal Electrical Association, to be held in Derby, Notting- 


зары and Sheffield on June 29th and 30th, and July 1st and 2nd 
n 


We regret to record the death of Mr. Constantine M. HooPEB, who 


was formerly secretary of the West India and Panama Telegraph 
Oo. Mr. Hooper passed away suddenly at Weymouth, on 16th inst., 
at the age of 56. 


—.........—.᷑ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Woking Electric Supply Co., Ltd. (46,175).—Issue, on April 
sora, o debentures, part of series created November 2nd, 1899, to secure 


A26, ob on the oom 's undertaking and pro resont and 
fature, ааа unoalled сараі Хо trustees. Previous) insted of same 


9 

National Telephone Co., Ltd. (15,066).—This company's annual 
return, made up to March &rd, was filed on April 5th. The capital is £6,000,000 
in 15,000 first and 15,000 second preference shares of £10 each, 250,000 third pre- 
ference and 100,000 ordinary shares of £5 each, £1,983,838 68. 8d. preferred stock, 
and £1,966,666 18s. 4d. deferred stock, of which all the first, second and third 
preference shares, and preferred and deferred stock, have been taken up. £10 
per share has been called up оп 12,220 first preference and 15,000 second pre- 
ference, and £5 per share on 221,716 third preference shares, and the full amount 
on £1,264,660 preferred and £529,820 deferred stock. £8,174,760 bas been 
received. £2,325,210 is considered as paid on 2,740 first and 28,284 third pre- 
ference shares, and £715.673 6s. Rd. preferred and £1,487,346 IBR. 4d. deferred 
stock. Mortgages and charges: £2,669,593.9 ' ^ 


St. James's and Pall Mall Electric Light Co., Ltd. (26,015). 
This company's annual return was filed on March 9th, when the entire capital 
of £200,000 їп 40,000 ordinary and 20,000 preference shares of £5 each had been 
taken up. £6 per share has been called up on 89,650 ordinary апа 20,000 p 
ference shares, resulting in the reoeipt of £298,250. 21,750 is considered ав 
paid on 350 ordinary. Mortgages and charges: £150,000 34 per cent. debenture 
stock and £145,691 4 per cent. guaranteed debenture stock of the Central Eleo- 
tric Supply Co., Ltd. (being half the total loan capital). 


British Westinghouse Electric and Manufacturing Co., Ltd. 
(62,919).—This company's annual return was filed on March 23rd, when 400,000 
preference and 75,000 ordinary shares had been taken up out of a nominal capital 
of £3,250,000 in 500,000 preference shares of £5 each, and 75,000 ordinary shares 
of £10 each. 26 per share has been called up on the preference shares, result- 
ing in the receipt of £2,000,000. £760,000 is considered us paid.on the ordinary. 
Mortgages and charges: £616,353. 


Chelsea Electricity Supply Co., Ltd. (20,460).— Particulars of 
a series of debentures, created by resolution on March 5th, 1896, to secure the 
nominal amount of the share capital for the time being issued (now £252,680), 
have been registered pursuant to Section 14 (4) of the Companies Act, 1900. Pro- 
rty charges: The company's undertaking and property, present and future, 
o trustees: The debentures are issued to trustees for holders of debenture 
1 (limited to same amount), aeting under a trust deed dated March 6th, 


Westminster Electric Supply Corporation, Ltd. (27,061).— 
This company's annuai return was filed on March 24th, when 110,000 ordinary 
and 98,161 preference shares had been taken up out of & nominal capital of 
£800,000 in £110,000 ordinary and 50,000 preference shares of £5 each. #5 per 
share has been called up, and £690,765 has been received. Mortgages and 
charges : £250,000. 


Telegraph Construction and Maintenance Co., Ltd. (1,147 О). 


— This company's annual return was filed on March 24th, when the entire 


. capital of £448,200 in £12 shares had been taken up and paid in full, No mort- 


wages or charges. 


Langdon-Dávies Motor Co., Ltd. (55,830).—Issue, on April 


29th, of £200 44 per cent. debentures, part of series created October 16th, 1902, 
to secure £6,000, charged on the company's undertaking and Bro rty, present 
and ы онан uncalled capital. No trustees. Previously issued of same 
series: 45, 800. | 


Woking Electric Supply Co., Ltd. (46,175).—This company's 
annual return was filed on April 15th, when 14,870 preference and 15,859 ordinary 
shares had been taken up out of & nominal capital of £50,000 in £1 shares 
(95,000 preference). £1 per share has been calied up. £84,479 has been paid. 
£250 remains in arrears. Mortgages and charges: 222, 600. 


Longstreths, Ltd., electricians, London (64,823). —Іавпе to M. 
Greenberg, of 8, Water Lane, E. C., by way of collateral security only, of £1,200 
debentures, part of series created May 6th, 1904, to secure £2,000, charged on 
the company's undertaking and property, present and future, including an- 
called сари . Dateof issue: Мау 7th, 1904. No trustee. No previous issue 

{ same series, 


ELECTRICITY SUPPLY ACCOUNTS. 


x | Тнк results for the year's working of the 
Accrington Accrington undertaking show a steady increase 
Municipal in output and revenue, compared with previous 
Electricity years. Gross working expenses show a decrease 

Supply. on the average, and thp increased revenue (£1,005 


higher than last year) has produced a correspond - 


ing improvement in the financial position of the concern. The units sold, 
254,309, répresent an increase of 44 per cent., and of this number it 
is satisfactory to note 34 per cent: were for power. The average price 
obtained for all kinds of supply was 8 66d. per unit. 

The undertaking is worked in conjunction with a refuse destructor, 
and 48 per cent. of the fuel costs are for heat supplied by the latter. 

The prices chargod are :—Private lighting, 4d. per B.T.U.; power, 
gd. and 1d. with discount; power for destructors, 24.; public 
lighting, 3d. The chief engineer is Mr. Н. Gray. 


GaxunAL STATRMERNT. 
For year ending March 8lst— 1904. 1903, 
Total capital expended  ... ХА oo. £44,528 £42,516 
Number of units sold— | 
Private supply ... eee ees * 209,987 146,816 
Public lighting ... NT aes .. 20, 204 9,988 
Contract destructor .. .. 24,118 19,080 
Total number of units sold .. 254,309 175,884 
Equivalent No. of 8-0. . lamps connected 21,635 16,798 
No. of motors connected  ... T n 29 25 
Number of public lampe see a 9 arc 9 arc 
| 57 Nernst 32 inc. 
Maximum load in Kw. is 925 — 288 194 
Revenue account — 
Gross revenue ... wae Ves e. 43,884 £2,878 
» expenditure е evi .. 41,964 £1,552 
» ро. see Ё T T Ses js £1,920 £1,326 
Average inclusive price obtained per unit— 
Private supply i ve ec abe 3:54, 8:824, 
Public ligh Ё eet [III eee eee за. за, 
Contract, destructors tte ТІ I 2d. 204d. 
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Revenus Account FOR Year ENDING Marcu 31st, 1904. 
Gross revenue з £3,884 = 3:664. per unit. 


Works and distribution costs (inoluding 
public lighting) e m „ £1,261 = 119d. „ 
Total working costs...  ..  .. 21,964 = 1:854. pn 

PROFIT STATEMENT. 

Interest on loans Vs ыз a ae £1,204 
Sinking fund eee " eee see eee ees #69 1,592 
Debit balance charged against local rate ... s». —876 
Gross profit ... . £1,920 


Tum returns of the Leeds electrical under- 
Leeds taking show a rapid expansion in output during 
Municipal the past year. The figures for the past five 
Electricity years are:—1000, 2,005,840; 1901, 2,520,114 ; 
Supply. 1902, 3,055,165; 1903, 4,448,650; and 1904, 
| ` 6,271,186 unite. It is satisfactory to note that 
motive power supply is developing, although Leeds still lingers far 
bebirid its neighbour, Bradford, in this respect. 
With the improved conditions prevailing, a grots profit of 
£49,537 was made, as compared with £36,660 last year, and a 
balance of £3,430 remains after meeting financial obligations. The 
working costs stand at 1d. per unit, including expenses incidental 
to changing over the system of supply. , 
The prices charged are :—Private lighting, 4d. per unit, less 5 per 
cent. discount; power, &c., 2d. to Id., with discounts; public 
lighting, 1]d. net. The chief engineer is Mr. H. Dickinson. 


GENERAL STaTEMENT. 


For year ending March 25th— 1904. 1903. 
Total capital expended ... eve „ £752,509 £671,411 
Number of units sold— 

Private and public lighting ... wee 6,271,186 4, 448, 650 
Equivalent No. of 8-c.P. lamps connected 307,849 231,734 
Number and H.P. of motors connected 636 — 382 — 

2,903 H. 7. 1,497 . P. 
Number of public lamps ss * 122 93 
Maximum load in ки. ds $5 es 5,040 4,126 
Revenue account— | 
Gross revenue. T iss *. £75,721 £56,014 
n expenditure [Ir 3 eee eee £26,184 £19,354 
„ profſttt ... 449,587 436,660 
Average inclusive price obtained per unit 
Private and publio lighting ee 2:90d. 3˙02d. 


Revenow Account FOR YEAR KR DING Marcu 251, 1904. 


Gross revenue E А л £75,721 = 2:90d. per unit. 
Works and distribution costs £17,033 = 065d. „ 
Total working costs £26,184 = 1:004. 


PROFIT STATEMENT, 


"Interest on loans, &c. 125 885 dis s.. £26,087 
Binking fund... m as : А 20,020 
Balance carried forward ө 3,430 

Groas profit 449,537 
CITY NOTES. 


Elmore's German and Austro-Hungarian Metal Co. 


Mn. J. MACFARLANM (Chairman), presided on Thursday last week, 
over the annual meeting of this company at Winchester House. He 
said that trade on the Continent had been far from flourishing, andthe 
result had been that they had to compete in the world’s markets for 
orders at prices which were much lower than those they received from 
inland customers, and the output had of necessity to be decreased, 
but the period of depression was now fast disappearing, and they 
were to-day in the position of having as many orders as they could 
conveniently deal with at prices above those of the past year. 
Given ordinary times and conditions there was no reason why divi- 
dends should not be earned. If they compared the accounts for 
some years past they would understand the uphill work it had been 
to bring the company to its present position. The company bad 
always been burdened with a heavy charge for interest and bad to 
expend out of profits a considerable amount of money in bringing 
the process to its present state of ( fficiency. It had also had to 
depreciate heavily, and it had also been the policy of the board to 
govern the business on conservative lines. Many items had been 
charged to revenue which might well have been charged to capital 
account. They had made many improvements in their patents, and 
the latest, the circulation patent, was perhaps the most important 
of all; but nothing whatever had been charged to capital in respect 
of their value, not even the cost of obtaining them. The only addi- 
tion that had been made to patent account was an item which 
appeared in the Metall Co.'s accounts this year, and this represented 
the actual amount paid for the sole rights for the production of 
copper tubes in Germany by the new process. The most dis- 
appointing aspect of the company's business was the constant 
decrease in the margin between the cost of raw material and the 
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selling price. Since the company started in Germany others bad 

rung up and so rendered oompetition very keen, with the result 
that the margin had decreased in the last twelve years by no lees 
than £15 per ton. Their sales last year were approximately 1,000 
tons, and, therefore, had the old prices remained, their profits 
would have been large and the estimate originally made fulfilled. 
They had, however, to face the position as it was, and had devoted 
themselves to reducing the cost of production, and with a fair 
amount of success. It was а matter of regret that he could not tell 
them that day that their new machine was at work producing 
tubes. Delivery was promised for January last, but it was not 
until the end of April that the last consignment was delivered. 
They anticipated economies from this machine, and would leave no 
stone unturned to make ita thorough success. They would carefully 
check the cost of production, and after a fair trial would re the 
result. He could truly say that the financial position of the com- 
pany was never so sound as now. The depreciation of the manu- 
factured and partly manufactured i articles in hand seemed to be 
both neceasary and wise. Notwithstanding (1) the large sum they 
had spent in various ways, (2) the decrease in the debts of the 
Metall Co:, and (3) the increase in the amount due to the Metall Co., 
making a total of £11,300, the liabilities had only increased by 
£3,875. He saw no reason why, under present conditions, apart 
from the probable profits of the new machine, the oompany should 
not pay its way by the Elmore process alone, and this belief was 
strengthened by the fact tbat they -had reason to hope that an 
arrangement would be come to very shortly by the various tube- 
makers of Germany whereby price-cutting in the future would be 
avoided. The directors had had under consideration the questicn 
of patents. The first of the patents originally purchased by tbe 
company had now lapsed by «ffluxion of time, and it was desirable 
that the amount of the patent account should be reduced very con- 
siderably, and also that the amount standing to the debit of profit 
and loss should be removed, so that the company could resume the 
payment of dividends which, since 1901, had not been paid. The 
directors did not propose to take any steps this year in this 
direction, but to leave the question open until after the new machine 
had had a fair trial. They would also have to ask the debentare- 
holders to further postpone the repayment of the debenture stock, 
as it would not be to the advantage of the company to deal with 


‘the conversion at the present moment. 


Mr. J. Heat seconded the adoption of the report. 

Mr. Doncan, chairman of the English Elmore Co., expressed the 
opinion that good would result from и closer intercourse between 
the companies, во that they might learn the results of each other's 
experience. 

Mr. Erris, managing director, said that the position was that the 
company had spent a large eum of money in experiments, and 
claimed that they could produce better tubes than other companies. 
The; bad shown to the world what they could do, and until the 
English company had done the same, they were justified in saying 
they were a little bit better than the latter. А 

The report was adopted. 


Callender's Cable and Construction Co., Ltd. 


ТнЕ annual meeting was held on Thursday of. last week at 
Hamilton House. 

Mr. Henny Draka, in moving the adoption of the report, eaid 
that the output of the factory had been a little in excess of that of 
the previous year. Severe competition was still experienced in all 
branches of the company's bueiness, so that the prices obtainable 
had been still further reduced, and left a small margin of profit. 
Their property at Erith had been valued by Mesars. Bramwell and 
Harris on March 31st last at £318,951 9s. 1d. The value of the 
freebold land, buildings, and machinery, on March 31st, 1602, was 
£300,884 158. 3d. During 1903 additions had been made of the 
value of £29,546 15s., which brought the total value up to £330,431 
10s. 3d. From that had to be allowed £11,480 18. 2d. for deprecia- 
tion, which brought the total down to £318,951 98. ld. They 
would see from the accounts that the item “goodwill and patents 
stood at nil, which was satisfactory, for it meant tbat all sums paid 
in respect of patents had been paid out of profits. e stock in 


band at Erith was worth £101,039 3s. 1d., and was made up as 


follows :—Raw materials, £85,125 7s. Gd.; manufactured goods, 
£15,913 15s. 7d. The expenditure on contracts in course of 


. execution, and on patterns, was £98,259 118. 5d. The item, cable 


drums, was the same, £20,950 9s. 10d. There was опе item they 
would like to see disappear—" sundry debtors "— which stood at 
£160,808 7s. 2d. Money retained by corporations for due fulfilment 
of contracts, amounted to £99,482 15s. 9d. The purchase of shares, 
and the expenses connected with the acquiring of the Anchor 
Cable Co., had taken £37,250 88. 2d. and £35,446 2s, 9d., had been 
advanced as working capital. He had been looking back over the 
past history of the company, and found that during the eight years 
of its existence the average profits worked out at £46,146, so that 
the profits for the year 1903 — 446, 456— was rather above the 
average. With regard to the Anchor Co. it had been decided to 
keep it ав а separate company for the present. It had not been a 
prosperous company, but in the past it bad affected them oon- 
siderably. 

Mr. T. O. CaLLENDER, in seconding the motion, said that the 
year's work had been а very difficult one, owing to two causes, the 
financial stringency and the shocking weather. Owing to the 
financial stringency, local authorities bad found it difficalt to 
continue expenditure on new works for the supply of electricity. 
Competition had again been keen, and he was afraid that many 
contractors had taken on work at prices that would not repay the 
money outlaid. The company wasfortunate in having a number of 
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large contracts on hand, and in spite of the bad times the works had 
‚ been kept going during the year. However, things were beginning 


to turn, and already an improvement was noticeable, competition 
bad alackened a little, and the position was more favourable than that 
of last year. If things kept well they hoped to have a 
better result to lay before the shareholders at the next meeting ; but 
hey had some keen fighting in front, for their adversaries, though 
ew, were very strong. With regard to the shocking summer 

ey bad had, a rainy day often meant a loss of from one to 
wo hundred pounds to the company. They had had a lot of 
work going on in the Tbames valley, and on several occasions 
they bad had to knock off work. Partly laid cables had been sub- 
merged, and in some cases work had had to be done over again, 
which meant endless worry and great cost. In additien to the loss 
ih outside contracts, beavy rains had two or three times flooded them 
out at Erith, where the works were situated on the marsh. There, 
however, provision was being made to dea! with the matter. Alto- 
gether the out-of-pocket expenses of the company caused by rains 
dad been somewhere about £10,000. Ав to the Anchor Co., it was 
atarted in the north of England two years ago, and after a year of 
working the crisis came, and the directors resolved to dispose of the 
company. In the end his company decided to purchase, and he 
thopght that it would turn out to be a very valuable addition. The 
Anchor Co. had a very decent rubber convection with small houses, 
which would be a great advantage to the company. "The works were 
most excellently arranged, some of the founders of the company 
having previously been with that (Callender’s) company. It was 

ing run as а separate concern, as there were some contracts which 
they wished to finish before making the companies into one concern. 
He believed that there would be very considerable profits from the 
undertaking. 

The report was adopted, and payment of a dividend on the 
ordinary shares at the rate of 10 percent. for the year, and a bonus 
of 24 per cent., was agreed to. 

Sir David Evans, K. C. M. G., the retiring director, was re-elected, 


and the proceedings terminated. 


` The Typewriting Telegraph Corporation. 


Tux directors report for the year ended September 30th, 1903, 
reads as follows: 


‘he directors beg to submit the accounts for the past year wbich show.a 
debit balance of £2,565 78. 10d. on the revenue account of the year. It will, 
however, be seen that a sum of £2,259 14s. 10d., which was the net sum realised 
by the sale of the German patents, has been passed to the credit of capital 
account. 'lhe deficiency on the revenue account will be still further redu 
by the amount of the royaities on the German sales, which are not yet uscer- 
tained. Tbe expenses, which during the SENE have been exceptionally heavy, 
include (under the heads of law and travelling expenses), at least £700, which 
will not be incurred in the current year. ‘I'he sale of our instruments for the 
vear show а material increase, and amount with royalties to £1,161 78. 10d. 
The terms of the agreement with the Exchange Telegraph Co. practically 
prevent the corporation from selling the instruments in the United Kingdom, 
except to the (ieneral Post Office, The board has no doubt that а good home 
trade could have been established but for the conditions in that contract. 

The shareholders of this corporation at their last annual inecting, appointed 
Messrs. Fearn, Daddo an: Strode to meet the directors of the Exchange Tele- 
graph Co. оп the subject of the said agreement. The meeting took p'ace, but 
the result was as unsatisfactory as those of the previous conferences of your 
board with the directors of that company. The relations between this corpora- 
tion and that company are therefore still most unsatisfactory. The relations 
between the General Post Oftice and this corporation are excellent, but the 
amount of business done with that department 18 far too limited. The value of 
the agreement of this corporation with the Exchange Telegraph Co., and with 


‘the National Telephone Co. respectively, has proved to be illusory, no business 


having been done with either of those companies, Further useful improve- 
ments in the instruments have been made, and some of these have been 
patented. There are other improvements emerging from the experimental 
stage which are expected to increase very greatly both power and speed. 
Successful demonstrations of the practical utility of the instruments have been 
made by our stall in Austria, France, the United States and Sweden, which 
have resulted in the opening of negotiations for the sale of several of these 
patents. Successful demonstrations have also been made by the Italian and by 
the Spanish War Office authorities. 


The application which your directors have made to the Stock Exchange Com- 


mittee for the special settlement in the sbares on this corporation was duly 
granted. Your directors ате of opinion that it has been conclusively demon! 
strated that owing to the original contract with the Exchange Telegraph Co. 
(one of the vendors), it is impossible for the ‘corporation to carry on a home 
trade at a profit, and further that the want of such home trade materially 
affects the prospects of the corporation as to the protitable sale both of the 
foreign patents and of its instruments abroad. 

In accordance with the articles, Messrs. G. H. Chantrey and R. W. Nash 
retire, Mr. Chantrey does not offer himself for re-election; Mr. Nash, being 
eligible, offers bimself accordingly. Mr. E. Liebmann, while manager of the 
corporation, handed in a notice that at the general meeting he would be 
nominated for a seat on the board, with a request to appoint him managing 
director. The board is determined not to accept Mr. Liebmann as a 
director, ` 

Norr.- Mr. King, who represents the Excbange Telegraph Co, on this board, 
of eourse does not agree with this report. 


The annual meeting was held on Wednesday at Winchester 
House, Mr. A. J. PARKEB presiding. In proposing the adoption of 
the above report, he said there was a debit balance for the year of 
£2,555 7s. 10d. That was a regrettably large sum, but they must 
not consider from that that the Corporation was that amount worte 


off tban it was at the beginning of the year, because that was 


certainly not the fact. The net loss for the year was £259 13s., and 
the corporation had one foreign patent—the German—less to sell, 
bat it had received some royalties in respect of the German sales, 
the amounts of which had not yet been ascertained. He did not 
think that the result was one of which they could be proud, or even 
satisfied with, Lut they would see that the patents at cost amounted 
to £55,245, an amount which would have to be dealt with at some 
future pericd. In their opinion the time to deal with that matter 
had not yet arrived. It would be very easy to write down con- 
siderably the book values of these patente, but to do that and no 
more would be useless, and to do more would be impossible until 
they applied to the courts to reduce the capital, and that would be 
foolish at the present moment, When it could be shown that on 


N 


the year's transactions the profits really made were in excess of the 
expenditure, then, and not until then, would any alteration of the 
eapital or the value of the patents be of any practical use to the 
shareholders. No dividend could be paid, according to law, 
until it was earned, and the directors had no desire to 
go against the law or to get it altered. His private opinion 
as to the value of patents was that, in consequence of the 
ecandalously unfair terms of the contract with the Exchange Tele- 
graph Co., the real value of the patents in the United Kingdom 
were reduced by at least 75 per cent., and of the foreign patents by 
at least 50 per cent. The sales, together with royalties, had 
amounted to £4,161—an increase over last year. As he had before 
zemarked, the results were disheartening to the directors and un- 
satisfactory to all. The sales during the year showed a material 
increase, but they had no-increase in the home trade to report— 
practically the whole of the sales being in foreign countries. An 
endeuvour bad been made to induce the Exchange Telegraph Co. to 
modify the terms of the. contract, and a conference took place 
between the two boards with that object, but he was sorry to say 
that the Exchange Co. would not agree to anything towards that 
end. As to the future, it was impossible by amicable means to 
induce the Exchange Telegraph Co. to modify their agreement, and 
unless and until that agreement was cancelled it would not be pos- 
sible for the corporation to carry on a home trade of any consider- 
able extent. Their relations with the Post Office were very friendly, 
but the amount of business done was very small, and far too limited 
to be of any practical use to the company. The chairman then 
dealt at considerable length with the dismissal of Mr. E. Liebmann, 
the former managing director, owing to the unsatisfactory way in 
which he alleged he had acted for the corporation abroad. Mr. Lieb- 
mann had handed in a notice announcing that he would be nomi- 
nated for a seat on the board, but he (the chairman) wished to 
state that the board were determined not to accept that gentleman 
ав а director. 

Mr. G. H. CHANTREY seconded the resolution. 

Mr. LizBMANN, in a long speech, defended his own position as 
manager, and said that in his efforts to farther the interests of the 
corporation he had been thwarted by the disagreement which existed 
on the board as to whether the company sbould be carried on. It 
was, he said, true that he only held five shares, but his friends were 
interested in the corporation to the extent of £2,000, and he had 
spent much of hís own money on his journey to South Africa on 
the business of the company. 

Mr. Fran said it was not to the interests of the shareholders that 
these matters should be discussed publicly, but he would suggest 
that a committee should be sppointed to confer with the board, and 
to report thereon to another meeting. à 

The Cargman remarked that the board were quite prepared to 
accept an independent committee if it was the desire of the share- 
holders. If that were done, the accounts could be brought up to date, 
but he was afraid the only difference would be, that it would be 
found that the sales during the last six months had not been s0 good 
a8 those of the preceding six months. | 

This suggestion was not acted upon, and the discussion was 
continued, 

Replying to a question, the CHaIBMAN said that Mr. Liebmann 
was under notice of dismiseal, which would expire in six weeks' 
time, but, in the interval, he was not to do any business for the 
corporation. 

Eventually the meeting voted for the adoption of the report, 
which the chairman declared to be carried, although his ruling was 
objected to by several shareholders. 

Mr. R. W. NasH, the retiring director, was re-elected, but Mr. 
шша nomination for а seat on the board was not proceeded 
wit 

The auditors were re-elected, and the proceedings, which lasted 
nearly 23 hours, terminated with a vote of thanks tothe chairman. 


а ——— 
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Willans & Robinson. 


On Wednesday afternoon a meeting of debenture stockholders was 
held at Cannon Street Hotel, Mr. Rhodes Oobbe presiding, to con- 
sider a resolution appointing Mr. J. F. Robinson, M. I. O. E., M. I. M. E., 
of 17, Victoria Street, S. W., a trustee in place of the late Mr. Frederick 
Gordon. Mr. Mark Robinson (the chairman of the company) made 
an explanation respecting the business before the meeting, and said 
that it might prevent misunderstanding if he mentioned tbat Mr. 
J. F. Robinson was not a relative of his. , 

The appointment baving been moved and seconded, Mr. Percy 
Ңонт asked Mr. J. F. Robinson if, before the matter was put to the 
vote, he would say whether he approved of the policy of the board 
with regard to borrowing money against capital for carrying on the 
business of the company. Could not the pot ition of the company's 
affairs be remedied by getting rid of the incubus of the Queen's 
Ferry works, which had cost them such an enormous sum of money ? 
Would he agree to some such drastic measure ? 

In reply, Mr. J. F. Rokixsox eaid that thia was not a question 
for the tanstees of the debenture holders, but for the directors, The 
trustees were appointed for a special purpose, and that alone. They 
had nothing to do with the general affairs of the company ; but he 
would say that he had the honour of being chairman of the 
advisory committee which discussed what was to be done with the 
Queen's Ferry Works, and the course of cutting down all un- 
necessary expense there, and proceeding solely and simply with the 
manufacture of the boilers until they could see whether the boilers 
could be manufactured at a profit, met with bis personal support, 
and tbat of the whole advisory committee. 

The resolution was carried unanimously, Proxies to the value 
of £95,620 had been laid on the table, 


886 


THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,383, May 27, 1904. 


Nernst Electric Light, Ltd. 


‚ А CIBCULAB has been sent out to the shareholders stating that the 
scheme for reconstructing the company has the support of an over- 
whelming majority of each class of the shareholders. The adverse 
majority is about 2 per cent. in the case of each the ordinary and 
preference classes. A special general meeting of the ordinary share- 
holders is to be held on May 3186, at 3 p.m, at Westminster Palace 
Hc t il, to pass the following resolution :— 

That the agreement, dated May 17th, 1904, and made between the company 
of the one part und George Kitcbin, on behalf of himself and all others, the 
holders of ordinary shares in the capital of the company of the other part, sub- 
mitted to this meeting be, and the $ame is hereby approved of, sanctioned and 
confirmed. 

The agreement is entered into for the purpose of modifying the 
rights and privileges attached to the ordinary shares. 


At 2.30 p.m. on the same day the preference shareholders are to 


meet at the same place to approve the following resolution :— 


That the agreement, dated May 17th, 1904, and made between the company of 
the one part and Charles Frederick Howell, on behalf of himself and all others, 
the holders of preference shares in the capital of the company oí the other part, 
submitted to this meeting be, and the same is hereby approved of, sanctioned 
and confirmed. 

An extraordinary general meeting of the company will follow at 
3.30 o'clock to consider the following sp cial resolutions :— 

1. That the share ospital of the company, at present amounting to £320,000, 
divided into 140. C00 preference shares of £1 each, and 180,000 ordinary shares of 
+1 each, be reduced to £90.000, divided into 90,000 ordinary shares of £1 each, 
and that anch reduction be effected by cancelling 260 preference shares 
numbered 9,741 to 10,000 inclusive, which have been duly forfeited and never 
re-issued by the compauy, and by writing off capital which has been lost or is 


nie . by available а: sets to the extent of E229, 710 in manner following, 
that is to say :— 

(ау By cancelling 69,740 fully paid preference shares of El ench, 

(b) By cancelling 160,000 fully paid ordinary shares of £) each. 

2. That accordingly upon this scheme being confirmed by the court each 
holder of preference shares in the present capital shall surrender one-half of his 
holding to the company for cancellation, and shall retain the other balf as 
ordinary shares in the reduced capital of the company, and each holder of 
ordinary shares in the present capita! shall surrender eight-ninths cf his holding 
to the company for cancellation, and shall retain the remaining one-ninth as 
o'dinary sbares in thereduced capital of the company. 

8. That in the event of this scheme being confirmed by the court, none of the 
shares in the reduced capital of the company shall have any right to priority in 
the return of capital upon a winding up or otherwise, but all the said shares 
shall rank pari passu in all respects, and in the case of profits as from September 
80th, 1908, being the close of the last financial year of the company. 


West Ham Corporation.— This municipal authority 
is in the market for а big loan. The amount asked for is £500,000 
at 3 per cent., and the price is 84. The stock is redeemable at par 
on April 1st, 1945, or earlier. The Corporation is in need of money 
for its electric tramway and lighting undertakings, and for the 
repayment of temporary loans, which the extension of these and 
some other works has necessitated. It will be interesting to note 
what sort of reception is accorded to this issue by the investing 
public. The rate of interest on the purchase price is a shade over 
33 per cent., and, after 41 years, repayment at par means an addi- 
tional £80,000 on the £420,000 which the Corporation will now 
receive—that is, on the somewhat large assumption that the isaue is 
successful. 

Should this issue be well subscribed, we may expect that, follow- 
ing immediately on the Croydon municipal application, there will 
shortly be a shoal of municipal loans floating into London from the 
numerous needy parts of tho provinces on account of electrical and 
other works. We should be sorry to see them tumbling over one 
another in their haste. It would spoil all of their chances. 


Barcelona Tramways Co.— The report for 1903 states 
that the traffic receipts have amounted to £120,085, and sundry 
receipta to £56, together £120,141. Working expenses absorbed 
£83,048, leaving £37,093. From this must be deducted loss on ex- 
change £10,473, and, after adding £2,572, net amount received from 
the Ensanche Co., and £2,558 brought forward, there remains a 
balance of £31,750. The directors have placed a farther sum of 
£2,000 to the reserve fund, and they now recommend a dividend 
on the ordinary shares of 3 per cent. (бв. per share), leaving £1,501 
to be carried forward. The further expenditure on capital account 
in conneotion with the adoption of electric traction is £13,913. The 
first application of the sinking fund of the 44 per cent. redeemable 
debenture stock was made in February, 1903, when £4,158 of stock 
was purchased and cancelled at а cost of £4,000. The Ensanche 
Co.’s system is now being worked—under lease—by this company, 
and a net sum of £2,572 was received for the year 1903. 


Stock Exchange Notices.—Applications have been made 
to the Committee to allow the following securities to be quoted in 
the Official List :—British Westinghouse Electric and Manufac- 
turing Oo., Ltd.— Further issue of £116,363 4 per cent. mortgage 
debenture stock (redeemable)  Edmundson's Electricity Corpora- 
tion, Ltd.— Further issue of 6 per cent. cumulative preference shares 
of £5 each, fully paid. They have ordered the undermentioned 
. securities to be quoted in the Officia! List: — Bromley (Kent) Elec- 
tric Light and Power Co., Ltd.—14,000 shares of £5 each, fully 
paid, Nos. 1 to 14,000. London Electric Supply Corporation, Ltd. 
—Further issue of £121,895 4 per cent. first mortgage debenture 
stock (redeemable). 


Underground Electric Railways Co. of London.— 
The London and Westminster Bank, Ltd., will be prepared to 
deliver, on and after June lst next, the definitive engraved notes 
in exchange for the provisional certificates. 


West African Telegraph Co.—The directors have 
declared a dividend of 6s. per share. 


. almost impossible to buy it at 107 or 108. 


STOCKS AND SHARES. 
Wednesday Evening. 

As though to underline the fact that the Stock Exchange has bard ly 
recovered from its Whitsun holiday, prices are very stolid, and few 
changes have taken place since last week amongst the electrical 
descriptions. Business, indeed, throughout the House has sbrunk 
considerably, but there is no need yet to talk about the languor of 
summer boliday-tide, as some people are doing, and it may be 
reasonably supposed that plenty more business will spring up before 
the hot weather comes. 

In some respecte, it isa curious thing that the public did not 
accord а more appreciative welcome to the new Ordinary shares 
issued at £5 10s. by the Anglo-Argentine Tramways Co. Inquiries 
made in the market go to show that the underwriters have had 
to take a fairly high proportion of the shares, but since they 
were well rewarded for their services, and have, in addilion, a 
good investment, they can scarcely grumble. The price is now 5] 
— Db, and, speaking of new issues, Urban Debenture keeps steady at 
1 discount to par, at which it looks cheap. Some people object to 
the latter stock, because they say the tangible security is so slight, 
forgetting that the same kind of criticism was levelled at the 
Edmundson's Debenture issue when it appeared, whereas now it is 
London United Tram- 
ways new Preference are not yet d«alt in, the old shares remnining 
at 114 and the Debenture stock at 103. Early next month the 
company is hoping to start an accelerated service to Uxbridge, and 
its extensions are being pushed forward as fast as the directora can 
get the requisite powers, We understand that the new Preference 
issue has been successfully covered. | 

Of the other traction issues, Central London Ordinary has 
dropped a point, but the Preferred stock bas risen 3 to 1021, the 
Deferred keeping about 864. Apparently no great improvement 
can be expected until the two Undergrounds are working electric- 
ally, when some idea may be gleaned as to the probable effect of 
competition. Districts at 40 are dullisb, and Metropolitans at S6} 
are the fraction down, although this stock is still relatively cheaper 
than Districts. City and South London Ordinary recovered to 51. 
Several of prior-charge stocks bave hardened a little o1 the 
spreading of the investment movement in these more gilt-edyed 
securities. 

By a 10s. rise, British Electric Traction Ordinary have b.ei 
taken to 92, and the Preference are } up at 103, although the 
Debenture at 116$ has lost its improvement of a week ago. 
Potteries are rather more active—or perhaps it would be more 
truthful to say, they are less inactive—than usual, the Prefcience 
shares attracting most attention at about 93, while the Ordinary are 
83, and the 43 per cent. Debenture stock 1023. North Metrop litan 
Trams are 2}, Metropolitan Electric Trams Deferred 1, and the 
Preference nearly 1. Auckland Electric 5 per cent. Debcnture 
stock has risen to par. 

None of the four changes in the telegraph list are of any im port · 
ance. West African shares have come into prominence with a rise 
of 10s. to £6, and Western Telegraphs are 4 better at 13. Anglo- 
Americans are unchanged, but Direct United States put ор 5e., and 
are 103. Eastern Ordinary lost a point of ite recent sharp rise, the 


" 


price now standing at 128]. 


National Telephones are quite as featureless as telegrap is, and 
the solitary change in the telephone division is a firming up of 
1 in Oriental Preference, which brings the price ар to n shade 
over а sovereign. | 

City of London Electric Ordinary аге а good market, and at the 
round 11 have recovered twice over their } fall of last week. 
Charing Cross and Btrand new Ordinary shares are now quoted 
in the Stock Exchange Official List, and bave estabiished them- 
selves at 62, which is 15s. beneath the value of the senior issue. 
The firmer tone developed by Electrical Supply varieties during 
May is well maintained; but there is not much trade passing. 

Amongst the Miscellaneous shares, Reuter’s remain at 7, the divi- 
dend announcement (making 5 per cent. for the year) producing no 
effect. Westinghouse Preference have been done as low as 3.”., and 
the Debenture stock is no better than 90, British Aluminium Pre- 
ference, at 53, are 10s. better. Babcock & Wilcox found a Luyer at 


` 21% early in the week, the Preference being still about 30s. Willa 18 


and Robinson Ordinary and Preference are 3 and 4 respective y. 


Craigpark Electric Cable Co.—We understand fiom 
this company that one of the statements which appeared in our 
brief report (р. 799, ELgcrBICAL Review, May 18th) of the com- 
pany's meeting was inaccurate. The statement referred to i, ‘that 
there was very little profit on the year's working." If readers will 
refer to our issue of а week earlier, they will it atatod «n page 
756 that the net profit for the 15 months had been 44,983. Tre 
sales were in advance of the previous year. 


i m Ё ? 
L4 


vol. 54. No, 1,388, Mar 27,1904.) THE ELECTRICAL REIN W. 887 


SHARE LIST OF ELECTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Prosent Dividends for the last o yer ra 
or tion Ww 
MAME, years. erie | Noto May 25th, 
1901, | 1903. 1908. Highest Lowest 
67,100 ; 4 96 Debs. е ee ee ee e oe oe oe 99 —108 99 —~108 ne > 
25,000 Amason Nos. 1 to 25,000 ee ee e 10 ee ee oe a 5b 84 ee • 
119, 7002 Do. do, 5 96 Dens., os. 1 to 1,250 Red. ee eo e. oe М e. t 70 — 80 vt * 
188,840 Anglo-American ° eo eo ee ee te е 615 60/6 61s. 49 — 52 49 = 52 ее s. 
8,105,580 Do. do. do, 69 Prei. [Stock | 6% 15 6% | 94—96 94 — 96 
8,105, Do. e do. ee eo "T^ ee ° Stock de. 7 28 1 a E. 7 es 
44,000 Obili Tel Nos. 1 to 44,000 ee ee eo ee ee e b b д 6 4 5 5 
en e e E WU у. 
16,000 | Cuba Telegraph .. es паж e 6 Гло | e% 6% | 6% 7— 8ха| 7— 8 ir s 
j 6,000 Do. 10 96 Pret. ee ео ee өө ee oe e. 10 oe id s 15 — М xà 15 — 16 Ы 
6,000 ро, do, 10 J Oum Prei... | б пори | “a= в | "—8 an ee 
80,000 Do. do. 4 4 Dein. s PTS eo ee ee 50 ec oe ee 99 — 102 99 —102 e 
88.50 Direc? United Балеа Сеце ee ee ee N 1% 1 es ee m ^ 8196 8196 oe 8 T. 10 EL 106 
4,900,000 | Eastern Telegraph, Ord Block ot C Biook 1% | 73 | .. уп 13 196 —181 181 | 198 
1,584,645 |. Do. Mert. Deb. Btook Rei... . | Block | .. . | 104 —107 104 —107 LUE 
800,000 | Eastern Extension, e 5] 19 1% 1 79$ | 7% 114—124 111—.121 19$ п 
820,000: Do. 4% Deb. 8 oe ee oe ee oo Btock ee oe ee 104 —107 104 —107 | oe 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 |- 100 .. e .. 99 —102 99 —102 
800000 | Do. ао, - 4% Beg. Mort, Debs, (Mauritius Bub.) 1 to 8,000 95 г. in 9 9a —102 99 —102 a 
180,221 Зозе Тотар saa — з I M. 10 639% |23 167*| 54% 3 in i 9% 3 
158,000 | Great Northern Telegraph „о Copenhagen, SON E S] om» [i3 |134% 16 25 — 95 — 20 xj 
58,700 and , % 1% Беш, — | 109 °С 25 oe 99 —109 99 —102 | ee 
17,000 European : ж. See alee же es 95 | 10 1 10 49 — 45 49 — 45 46 443 
1,988,888 | National Pre Btock .. .. .. oF co oF | 100 | & 6 6 104 —106 104 —106 105 | 104 
1,066,067 Do. e ee ee ee ee 100 ee 4 b 87 == 90 87 DES 90 87 
15,000 ро. ёо. 6% Cum. In Pret, ..  .. e дә А 10 6 6 6 11 — 18 11 — 18 
236000 | Do do. 54 Noncum. Bei Prot, 1 to 250,000 % 5 23 8 2 — 0 2 — 5 B | 54 
000,00! | Ро. do, 31 5% Deb. Hed. " e. ee | Block 84 98 ‚ 9 — 1% j 
689,598 Do. do, $ b. Stock Red, е ec n 100 4 4 4 108 —106 108 —106 104 1082 
| 1,000,000 Do. do. Prov. Certs., 70 ꝙ to be paid T 28 oe b — 81 80 — 32 808 801 
| 100,000; Pasibo and European Tol T: Debs., 1 to 1,000 100 E Е 100 әт 100° б 
11,880 Reuter's oe ee i е m ni ee i ee ke s 8 Y ee е 6)— 1% 64— * к} 
8,508 F ө m ee m eo ee ee би, 1% 1% п 0 117 ar eo 
000 Do, pon! „ Gam, Pret, Nos, 1 ü 40,000 >i) 6 Ж i : d- d- . js 
18.5421 Do. do. 5 Debs. өө iion iode ec Btock oe ee ee 108 106 108 = 5 oe oe 
15,009 West African Telegraph, Shares ee ee oe ео eo ee 10 oe 2% 4% 5 — 6 58 — e ee ee 
| 160,000: | West Coast of MIN o M piat, br Brad; Bab, Tel, 100 oe es 97 —100 7-1 . T 
| 301,980 | Westen Telegraph, ‚ 1 to 907,980 v Wwe же же) 7% | 19$ | 7% 195— 18 121—. 194 184 193 
75,000: D». б Deba, Gnd series, 1906 ee ee ee 160 ee ө ee 101 —104 101 —104 0 oe 
$00,000 Do. 4 Deb. Btook ee eo ee eo 100 ee ee ce 100 —108 100 —108 oe 
68,881 W do, 6“ ee 1st Pref. ee ee a ee ee ee Ps af aZ d ex ee 
4,600 Do, 40. 40. 64 Oum. A Fre-. 10 | > н Ss — 6 — 6 mes 
80,0080 Мо, 40. 40. 6 Debs., Nos. 1 to 1,808 ee 100 өе ee e 100 —108 100 —108 . ее 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
36,000 17 е ee ee ee oe eo X 10 ee 0 0 44— 6 5 — 6 eo 
800,000: Do. do. b 1s$ Deb. Stock Red, ee eo e. 2 Е ее А. и o! 90 T 95 ee 
160,000 Bri ry ee ee ө ee ee . 10; 9% 8% ee 9 — 10 10 
100,000 Do. do, T eec oe eo ee 10 ? I ө e 10 — 104 01 10 Я 
800000 | Do. do. 64, Perpetual Debenture S rn. ; 116 —119 115 —115 ит) 116 
100,000 British Insulated and Hels eem өе ө ef E Slo % 10. % | 8.% E 5ł}— 
0000 | Dos ^ do 45 ler liert. Deb. hel... Sif 18 | oe i. 109 —106 102—106 is 
50,000 TBrowett, Lindley & Oo., ee oe oe ee oe 0 81 Nil ee b. ee 
60,000 q Do do. 6 Pref, ee ee ee ee 41 6 ee 1 to 1 to е ee 
105,981 | Brusb Electrica] Engineering, O1 t6 106081 7: T T eo 2 N Nil Nil 1 — 
150,000 Do. до, N 6 Pref, ee ee 2 8 % 6.96 6 % 1 14 xd 1 == là ee ee 
195,000: Do. do, 2 «oe oe е Stock e ee 2 — 99 , 90 99 ee 
126,0001 Do. А Perp. 2nd Deb, Воск .. o> | Stock ee А „18 — 78 18 — 78 
86,000 Callender’s Cabie Oonstru . ee ee ee * 6 20 96 15 96 124% 11 — 11 (1 — 11 
40,000 Do. P do. do. 6 Cum. Pret. ees ee 6 ee ee e И d se "о 
90,000 Do. do, 1st Mort. Deb. Stock Red. Stock ee ea $5 104 —108 104 —108 " Tm 
1,800,014 Central London Railway, Ord. 0 ee ee oe 0 Stock 4 4 4 93 E 95 91 ap 94 93$ 913 
494,098 Do. do. 4 Pref, Stock ee өө ee ee Stock 4 4 4 «98 —101 101 —101 ee ee 
404,908 Do do. Det. € өө ee oe eo 0 Stock 4 4 4 85 — 88 85 — 88) oe oe 
1,880,000 | City and South way ee a ee eo ee ee |.Btock | 2 8 A 219 — 51 50 — 52 514 518 
85,000 tha Oo., КА 85,000 ee ee to 900 ot 4100 ai 8 N b ee ' 1ў— 21 1j— 91 eo с 
mim | ben sna оа e re | ae x | де | an : 
eo. ee a е ee 
17.180 Do. do. h An sharon OL M, is oe 16 il Nil T ui: - if Is if . 
„44,0981 Do. do. 4 Deb. Stock Red. oe ee A100 eo oe 72 — Т 12 — 77 
100,0001 Do. do. 4.180 Bob Block Eros, Carte. all pa. 100) oe oe UM — 19 474 — 19 T 
119,100 | Electric Construction, 1 to 119,100 ., .. .. .. ‚„ [i19 |6% | 693 * Eil 18 12— 1 
81,890 Do. do, 7 9% Cum, Pref., 1 to 81 TEM os )4 oe T a 24 - {= 42 . 
62,5003 au do. Oo E: cis Mont, Stock se ee Зва 5 Ж: ee 97 —100 9o —100 
300000 | Do. MC n : dope Set nudas wes Stock ao oe » 1 — е, 77 e ; 
208,000 Henley's 0 е, Telegraph Or Ord. oe ee ee ee е € 15 R TA 1 > 1 11 
208,000 | do. LE ee ee ee oe 5 e. i. 2 m Tee m Б t 
1 45,900 Do. do. ort, Deb, Stock .. «. Stoch T vs 3107 —111 107 —111 EN 
300,000 Ф до. do. 4 96 1st Mort, Deb. 100, ee oe ae 99 —102 99 —102 ee 
87,500 Liverpool Overhead Railway, Ord. .. .. os «8 ce .. 10 13% 18% ce 82— 4 41— Vs 
10,000 |t Do. do. Pref. £10 paid .. T T " 10 э "m ре „10 — 103 10 — 165 ЕН 
150/0008 , 4% Deb. Bas, Nos, 202,800 Rel d 10 „ |9% 099 99 01 ioa 101 —104 101 
e è ee ee oo — == 1 ee 
540,000; Waterloo & Ot Ballway, Ord. s во өе оос = | 100 8 96 8896 8496 90 — 98 90 — 98 n се 


A period of nine months. + Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. — € From Manchester Share Lim. 
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SHARE LIST OF ELEOTRIOAL COMPANIES 3 SUPPLY COMPANIES. 


NAME, or tations week ended 
issue, Share, | 1820 three years ay 16th, ay 25th. | May 25th, 1904. 
t 1901. 1908. 1908. Hee Lowest. 
100,000 Вен eng Greenwich Dist. Шоо Г, Ordi- oe ee 1 P ке ё ee 
50,000 Do. " Pref. oe i9 ae ee ee 1 т 1 ее 
130000 | Brompton & Kensington iss ре 3 В дк, T. 20% | 8 |в | в [103 10 11 110 — 11 і | Т 
n ens А А oe 
90,000 Do. do. к 1% Oum, Pret, oe 5 ae oe ae 101— 1 oe 9 
59000 Central 6 4 beris Den, acey T T * * TET 10 3; 8 3 Ld E^ 
ес орр us we . 
248 2 . 40. ù Ci U pA Cum. Pref, ee : ee oe ee 5 — f е * 
е ndertaking " р Ова, ee ее ee ee ° о i * 
40,000 A 1908 ee ee 6 ee [Y ee Hi m 8 -488 
415485 ‘Chelsea Klectriolty fur Suppl „ en 5 i esou „ . * „ 4 sx 103 — 6% pe 
U a oe ер eo oe -— E . 
E174 ону 2 M ting Ort, "EE dec arcu 595, | 5295, | 6% 10 0 i | 38 
0 ое ec Ё 
40, Do. iei bree ito oe ee 10 ese oe ee n 18 == 14 oe * 
400,000 n раш Btock, вопр, (isa. s Ñ 116) all ра... é $3 Vs T 5% 191 —196 . . 
800,000 ü $nd Deb. Btock, Certs., all ee ee 100 es ee oe 101 — «s * 
«40,000 oun ct of London & Brush Prov. Electric Lighting, Ма 40 000. ; 10 4% 4% | 4X, 74— e. 
20,000 Do. do. Dh: 6 96 Pref., —460,000. . 10 ee ee ee 11 — 19 ‘ae эе 
40,000 -Do. do. Deb. Stock ee ee oe oe es ee ee ev 106 —109 108 е 
250,000 Do. do. 4 and Deb. took e ee ее Stock ee ee е 99 —102 101 * к 
00,000 Mümundson's Hleotrio Corporation, Ord. Bhares Wb. oe. We 6 1 96 1% à | s 
20, 000 Do. go; Cvm. Prel. eo oe ee ee oe ee ee aoe ыбы 
140,000 эе Ord 1s$ Mort. Deb, Stock oe 100 $e d RS 106 —108 1074 1064 
91,000 | Kensin n and Eoighiebridge T b 10% |10% 12% 114— 194 ee ee 
00,000 Debenture Btook ee Stock ee ee oe 103 —106 Ы е 
110,000 | London p leote Buppl Corporation, Ki „ “ae 8 M Pa, ais 14— 13 es 
49,840 0 3 Pret, б oe oe ee 44— b 1 sa 
100,000. | мокор ап Eleotris Du KR EL Bk і | вк; e» |j» | 88% 191— 20 1933 19 
6 9 ee 
71,106 PDo. do. vom 9% Cum. Pret. 111,106, £5 paid x b Ps i5 ve ns A! E 
990,000] Do. do. 1st Mort. Deb. 8 ee ee eo ee ee 100 —118 oe ee 
250, 0003 Do. do. Mort. Deb. Sock Red ee Stock Vs as aa 97 —100 oe ee 
10,868 | Notting Hill Electric Ligh " oe oo os 10 6 6 6% 124— 184 oe oe 
40,080 | 88. James’ and Pall Mall Electric Ligh Ord. . 6 144 143 144% 14 — 15 144 .. 
20,000 à do. до. 7 % Pret. 90,081 10 хо 40,050 b be vs x 8— 9 Sá Bà 
150,001 Do. do. do. 84% Deb. Ф 100 ее x sa 97 —100 m oe 
12,000 | Smithfield Markets Electrio Supply, Ord. v Ts © 6 x 2496 4 96 з — 84 . eo 
60,000 Do. do. do. 4 95 Deb. Stock ° НР Stock ee ae oe 85 — 90 ee ee 
66,000 | South London Electricit о Bapply, Ord. .. T T ee T 8 wa 1396 8 96 — ME - 
80,000 | Urban Eleotric Supply, A ve EY EA b EA э vs 4&— 4 - ee 
A rond vy e E eod Oum. Pref, oe ee ee ee ee р "T 12 3, 183% i — j 182, isa 
0,000 estminster NDleotrio D Ord. ee ee e? see ee 103% — 
98,141 Do. б 57 6 9 Oum. Pret, co op ee ee 6 ee ee eo = e ы 
* Bubjeet to Founders Shares. | 1 Uniess otherwise stated all shares are fully paid 


MARKET QUOTATIONS. Wednesday. May 26th. 


? - eok’a 
| ., OHEMIOALS, &c. И Ge bes METALS, &o. (continued). - VI 
-@ Acid, H ochloric ~” өө mo per owt, 6j- oe g Copper Bheet oe ее eo per ton £72 £2 dec 
2  , Nitric.. ec c н Derowt. 2 id „ Nod. - * . per ton £73 £2 dec. 
„% . Oxalic.. oo оз . per сті, 820 - € „  (Electrolytic) Bars .. per ton £64 ve 
а „ Bulphurio .. .- . per owt. 5/6 в 89 n » . per ton #80 - 
a Ammoniac, Sal . рег сті. - vs 6 y " .. per ton 414 T 
в Ammonia, Muriate (crystal) .. perton 10 sia ey " Н.О. Wire per Ib. ва, “+ 
& »9 LT] oe [EJ ee per ton £80 eo / Ebonite Rod ее эе eec per lh. 8/8 oe 
eB powder  .. perton 44 10 К „ Sheet .. . регі 8j- ec 
a Bisul of Carbon  .. per ton #15 ae n German Silver Wire . per lb. 1/8. ee 
a Borax.. ~ ee 5. — рег ton £18 КА h Gutte-percha fine e 05. per lb. 8 m 
а Bensole (90%) .. ..  .. pergal j- $4 h Indis-rubber, Para fine .. per lb. 4/93 to 4/103 dec, 
a w ( %) .. oe . per gal, 5/8 s 4 C 1Sheete .. .. per ton 418 oe 
в Sulphate es  .. perton £21 10 „> 4 „ Pig (Cleveland warran per ton 44/6 zm 
в | Ni s vk per ton #9 є $ » „ per ton From 211 eo 
а „ White Sugar . per ton £81 os 4$ » Вагар, per ton 47/6 to 50j- ar 
а кесше. EE hs per won gr ^ E $ 1 ire, galvanised No. 8 ..der ton rider ee 
8 D y D . ee е рег ФФ 
a Naphtha, Solvent @0% а 10070). per gal 5/6 x Lend. "Engin Ingot eo e Per n | (£228 | дес. 
e Po ; Bichromate, in casks .. per Ib. Bd. 5% 9 » s» Sheet .. per ton £18 ee 
$ „ ustic (76/80%).. — .. per ton £54 v m Manganin Wire No, a... Per Ib, -8 - 
a „ Bisulphate Vs ee pet ton #86 as Mercury per bot. 883296 os 
@ Bhellac E - ө» . рег owt. 215 / $a 4 Mica (in original cases) ашал >: per lh, 6d. to Џ es 
a Sulphate of Magnesia ..  .. per ton 44 10 as 4 " — per Ib. 2/6 to 4/- ee 
а Sulphur, Sublimed Flowers  .. per ton A6 10 E per Ib. Toy zm 
a 5 vi .. per ton 45 10 T , fie onse Sona lain ыйы per lb. to Ма oe 
a » Lum es per ton 5 ee per lb. 1- to 18 eo 
a Boda. Сезне (white 109) .. per ton 410 16 T " п Strip&sheet per Ib. From М1 ee 
a oe oe ее рег юп 48 ee о Platinum ee . ee oe per os. 44 ee 
a Bishyomase, casks’. oe рег lb. Ad. M e Bilicium Bronse W per Ib. 9d. to 11d. "s 
í Steel, Magnet, acc'd'g to desc'p'n per ton 85B oe 
METALS, &о. — Т $9 ee eo or ri ee 
b Aluminium ots, in ton lota .. per ton 4190 - g Tim Bon... porton | { “р er des. 
b W in ton lota ee per ton 4168 ee g L1] Foll 0 е ee per lb, 1/6 7 өе 5 
b Bheet, in ton lota eec per ton £166 ee в Wire, Nos. 1 to 16 е we per lb, 177 * 
ЖИГИ: ote... per ton £48 to 4190 T р Whi Anti- 
e Brass (rolled me 2" to 19") basis per Ib. dec. “White Ant" brand .. рег ton 413 to £08 - 
€ n "T . рег lb. dec. Tarn, 2/10s Grey Cotton, оп зра per Ib. ва. T 
€ n (solid drawn). ° oe per Ib. dec. і 99 6 Flax oe ee * per lb, oe 
€ p, Wire, a o> per lb, deo. i n 8 10 lbs. Russian: .. per lh, ee 
e Copper Tubes )b a e. per lb, dec. j , 10 lbs. Russian, single .. per Ib. "d T 
is „ (solid drawn) . per lb. . dec. j^" 180 Ibs. Jute rove per ton 1 ee 
g Copper Bars (best ee per ton £2 deo, k Zino, Sb's (Vieille Montagne bud.) per ton 925 6 se 
т supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., red d m Wi & Sons.; e Frederiok 
Smith & Co J India-Rubber, G.P. and Teleg. Works Co., Leid.; g James & Shakspeare; А Edward Till & Co.: 4 Bolling & Lowe; j Walter H. Hindley and 
gos Tte k Morris Ashby, Ltd.; m W. T. Glover & Co., Lid.: "Р. Ormiston & Sons; о Johnson, Matthey & Co., L&d.; р The or Lid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week | Receipts for | No. Miles Week | Receipts for | No. : Miles 
Locality. ending | the week, |wks,| Total to date. open. Locality. ending | the week. |wks,| Total to date. open. 
£ &* 2 £* | * |. £ 2˙ 2 * ° 
Aberdeen . | May 14 1,177 | +229 | 60 60,100 | +12,818, 10 | — g Dover ss .. May 14 195 | + 2,19 8,161 | — 8 ,— 
Birmingham | » 21| 5,576 | +848 21 | 109,586 | + 6,158 — |® | Dublin МА „ 20 | 4984 | —180 | 21 + 2177,41 |+ 
Bournemouth » 18 988 | + 98 94 82,785 — 1 — |5 | East Ham . „ al "71 4122 — 5499| 4 7 5 |+ 
Blackburn .. » 201 928 | «182 | 8 7,998 | + 660 — |9|Glasgow ... ...| „ 21 | 14,955 | 4876 51 i +00,128] 70 |+ 
Blackpool .. „ 19 612 | + 68 7 | 4,608|+ 479 — |8 Halifax (2 weeks) .. , 4| 2,49 | 4470 | 6 | 6974/4 480] 89 |+ 
" —Fleetw'd » 21 84 |+ 4181 5.259 — 959 — (Е | Huddersfield ..| » 21 2,266 | + 59 7 9,209 | + 64728 — 
„  —Lytham „, 12 771 — |98 | 6,196) + 4,617 7 — 8 Hull „ 91 4.055 | +807 | 7 15.190 + 1,154 18 |+ 
Bolton "C „ 23] 1,762 | —987 | 8 18,618 | — 2b | — |w] Ilkeston % 18 189 = |— 8.820 — 4 = 
Bradford „ 14] 4,065 7784 627,424 + 4,011) 46 | — |2/ Ipswich » 1461 — |7 3,199] — 103 — 
Brighton „ | %90 — 11) — 666) — 74 | — |5 | Isle of Thanet „ 21 612 | + 27 9 — 316 105 — 
Bristol . oe 99 20 5.105 4 280 Е — — 98 — 8 Leeds.. ee eo [1] 14 5,241 + 358 mE 89. + 8,215 '8 4 +2 
( Devonport „ 19| 482 | + 66 | 19 8,991 | + 1.247 Б | — Liverpool `>  .. , 14| 9,976 | +160 20 188.854 + 4,585| 108 | — 
;Dudley—8to'rb'ge | ,, 13 770 | + 35 19 | 14655|+ 644 — | | London C. C. „ 14 | 10,588 [+1292 | 6 | 68,752, + 18,926 | —7 
S Gateshead „ 18| 886 | + * 19 16.97 + 888 | 10 |+ 3 2 | Manchester .. „ 91 | 11,001 | 419| 7 + 1,717 181g | — 
;Gr'n’k—Pt. Glew » 18 585 | + 14 | 19 9,2774 | + 014| 74 | — | о | Newcastle „ 2 636 | 4407 | — — — 17 | — 
Hartlepool „ 18| 259 | + 80 | 19 4,821 + 511 49 |4| Portamouth „ 21 1.781 | + 92 — | 18426| + 1,872 | 144 | — 
Oldbam Ashton » 18 502 | — 41 | 19 9.740 — 529] 8 | — |р | Salford „ 16, 8,9974 | +923 | — 962| + 3.582 830 — 
; Potteries .. „ 18| 1,654 | +108 19 | 81,640 | + 2, — |S|Snefüeld ..  .. ,, 22 4,629 | + 82 8 | 87,578| + 1,067, 83 7 64 
X Bouthport..  ..| „ 18 299 | + 80 19 5,063 | + — |Р | Southampton ..| œ» 19 958 | + 14| — — — 9 — 
Б South Staffs. „ 13 741 — 92 19 14.461 — 12 217 —2 $ Southend-on-Sea ..| ,, 1A 807 | + 89 | 7 1974 + 170) 84 — 
4Bwansea .. З » 18 485 | + 91 | 19 9,086 | +- 844 — Sunderland .. ool „ 29 | 1,960 | + 877 8,763 | + 257| 2 +8 
„ Wolverham ton. » 18 854 | + 2 19 6,652 | — 260 1 +8 2. Tyneside „ 18 965 | + 65 ! 20 5,96' + 904 89 4 4 
M Yorks. Woo! Dist. | „, 13 648 | +259 | 19 | 10,357, + 4,566! 6 | — 8 West ham „„ 19 788 — 12 6,494 — |56 — 
| Miscellaneous » 18 9,826 — |19 | 40,158 — — |— 8 Wolverhampton. ..| œ» 18 600 | 4900 | — — — |7:568; — 
Burnley à „ 21 | 1,011 | 4227 | — — — 103 488 |. | Cen. London Rl з 21| 6,649 | — 498 | 21 144,987 — 1,908; 6 | — 
Burton-on-Trent . oe | 28] 8986 | — 7 265| — i City & 8. Lon. Riy. | „ 29 | 9,656 | —255 | 231 | 68,496) — 2,818 && | — 
Cardiff „ 11] 1,872 | +168 | — 1 500 | 1 Dablin—Lucan Rly| „ 2| 10 |+ 921 2,100| 185 — 
Chatham & District | „ 12] 697 | + B4 19 | 10,057 +{1,701 | 6:568 L'pool Overh'd Rly.| „ 98 | 1,643. |. — 6| 91 | 82,800] 4 188 =. 
Cork is T T » 19 483 | — 80 | 20 8.199 | — 897! 9 Mersey E es 14 | 1491 ] 4119-419 917,996 -— 
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POWER STATION DESIGN. 
By C. Н. Мев2, Member, and Wu. MoLxzrra4N, Associate Member. 
J (Paper read in London, April 28th, 1904.) 


(Continued from page 849.) 


Fon a comparatively large power station of, say, an initial capacity 
of 10,000 x w., capable of extension to three or four times this sise, 
and especially for one utilising steam turbines, the general arrange- 
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Fig. 5A.—GENERAL ARRANGEMENT SHOWING POUR COMPLETE 
Units, Fisk Brewer PowmR Station, CRIOAGO. 
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meat shown by fige. 6 and 7 is convenient, as it fulfils the several 
requirements we have laid down, namely, (1) simplicity of design ; 
(2) sub-division of plant; (3) saving of labour; (4) ease of ex- 
tension. | | 

A turbine occupies so little floor space in comparison with its 
output that it is impossible to adopt what had almost become a 

arrangement, i. e., having one or two lines of boilers parallel 
with the engine room, as by so doing sufficient boiler house capacity 
could not be obtained without wasting an excessive amount of floor 
space in the engine room through spacing the turbines very far 
apart. In fact, with turbines there are only two alternatives possible, 
either to have a two-storey boiler house or to arrange groups of 
boilers at right angles to the axis of the engine room, providing each 
turbine with ite own group of boilers.* 

The designs shown in figs. 7, 8, and 9, are typical of the three 
possible arrangements so far as the relative positions of engines and 
boilers are concerned. Fig. 8 may-be considered most suitable for 
power stations up to 5,000 kw. The arrangement shown in fig. 9 
with the double row of boilers has been extensively adopted both 
in this and other countries. It has, however, many objections —it 
is difficalt to allow for unlimited extension, and the steam and feed 
piping are considerably longer than in other arrangements. For all 
power stations of over 5,000 kw. capacity, especially stations for 
power supply (which must be designed for large extensions) the 
authors consider the arrangement shown by figs. 5, 6, and 7, the 
best and moat flexible. It may be specially noted how this design 
facilitates an alteration in the size of units without upsetting the 
general arrangement of the station, as the extension boiler houses 
may be longer. 2 

The arrangement of the auxiliary plant (including in this term all 
piping and cable connections) is a most important factor in the 
design of the engine room. A design which probably originated on 
the Continent, and which is carried ont there extensively, has also 
been largely adopted in this country, i. e., the Iprovision of a base- 
ment to contain all pipes and auxiliary machinery. Experience has 
shown this to be an extravagant method, affecting adversely both 
capital and running coste. It ів, in short, directly antagonistic to 


— — 


* A similar arrangement has been adopted by Messrs. Sargent and 
Lundy for the new stations at Boston and Ohicago (see fig. 5), 
where Curtis tarbines are being installed. The authors have inde- 

ndently PETS it at Carville, where Parsons turbines are in use. 


See figs. 6 an 
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the requirements which we have laid down as essential to an 
efficient design. It is also expensive in running wages, as unless 
the plant be allowed to ran with practically no attention, more 
men are required, and it is expensive in repairs on account of the 
difficulty of providing liftiug tackle and the necessity of working 
entirely with localised artificial light. Againet these objections 
the only advantage is a clean engine room floor. Various 
arrangements have been adopted by engineers to avoid the 
inherent defect of installing the auxiliary apparatusin the basement. 
The provision of welle or pits instead of a basement in the main 
engine room has been frequently adopted, and though this arrange- 
ment hardly gets over the diffculty with regard to piping, it cer- 
tainly reduces the supervision and attention required. 

The turbine, on account of the small floor space which it occupies, 
has simplified matters immensely, as with it all apparatus can easily 
be put on the one floor, or (as is desirable on account of inoreased 
effi :iency) the condenser may be placed directly below the turbine; 
in the latter case the turbine, as it requires little or no attention, 
can be left to run by itself at a higher level with merely a gallery 
round it. The auxiliary apparatus, requiring as it does much more 
attention, can then be put on what may be regarded as the main 
floor. Both arrangements allow of all apparatus being con- 
veniently handled by the main crane—though neither provides that 


perfect-looking engine room which is a feature of many Continental 


stations. 
3.—BPaRE PLANT AND THE RaTING ОЕ PLANT. 


The whole question of spare plant and ite proportion to the 
output of the station ia an important one in design—as also is that 
of securing the correct relative capacity of the various pieces of 
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apparatus making up a complete unit: the boiler, the engine, the 
generator, and the switchgear. On the one hand, if the various 
components in the station which make up a complete unit have 
different degrees of reliability, or if some require more overhauling 
and inspection than others, then obviously different margins of 
spare plant are required. Again, while every piece of apparatus 
may be said to have one point at which it worke at maximum 
economy, overload capacity is generally obtainable at small expense, 
though possibly by some sacrifice of running economy. 

We suggest that a very great saving can be made in the total cost 


of production (through a reduction of capital charges)| if proper 


attention be paid to these pointe, as follows :— 

l. By correctly apportioning the spare plant for each piece of 
apparatus making up & complete unit. 

2. By correctly apportioning the overload capacity of each piece 
of apparatus makiug up a complete unit. 

3. By designing the plant so that the economical rating of each 
component is identical. 

4. By not only refying upon the overload capacity for dealing 
with sudden emergencies (say a shut-down of one of the units that 
may happen to be running at the time), but also depending upon 
it for the ordiuary peak load of the station, or when other plant is 
being overhauled. 

In а gas engine, as the economical rating coincides with the 
maximum rating, both peak and breakdowns can only be met by 
installing additional plant. Ia the case of a steam station, if the 
load under normal (not peak) conditions is equal to the economical 
rating of one machine only, then it is clear that, while it might 
be possible to take care of the peak with the overload capacity of 
that machine, an additional unit is essential to allow for periodical 
overhaul and to guard against failure through the breakdown of a 
unit-section. 

The three factors to be met by the installation of machines 
having an overload capacity and by the provision of spare 
machines are: (1) the peak, (2) periodical overhaul, (3) break- 
downs. Whether any or all of these factors are best met by 
additional plant or by overload capacity depends on the number 
of units installed, and on the relation between the peak and the 
overload capacity procurable; but, in апу case, it seems to us 
important to take the overload capacity into consideration in 
designing а station, and to consider it a feature in design—not 
merely a casual advantage which may happen to come in useful. 
We attach 12 typical load curves, one for each month of the 


* The General Electric Co. of America are developing their 
Curtis turbine with а condenser in the base of the turbine itself, 
which at once secures this advantage. In the case of small units 
it is an advantage to provide а condenser for each pair of seta, as 
in this way at light loads the advantage of а bigh vacuum is 
obtained. 

1 For importance of low capital charges see page 803 and fig. 1. 


year 1903 for the Neptune Bank power station (fig. 10). Asa 
matter of fact, if we take the year in question, and consider tha 
normal load as 100, the peak load is 100 per cent. higher, or 200. 
The total number of unita sent out of the station while the load 
was at or below normal (100) was more than 80 per cent. of the 
total number of units sent out during the year. In other words, 
if this 100 per cent. peak is represented by 100 per cent. extra 
plant, the 100 per cent. of extra plant only turned out & propor- 
tion of the balance of 20 per cent. of the total unite. 

While, therefore, it is important that the plant should o 
economically at normal rating, it is of equal importance that it 
should have a uniformly high overload capacity. Little regard 
need be d to the running costs at the as the resulting 
fractional increased coal consumption is far more than balanced by 
the saving in capital charges.* The steam turbine lends itself 
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admirably to dealing with large overloads, as, by means of a bye- 
pass admitting high pressure steam to the low pressure section of 
the turbine, the capacity of the turbine oan be increased 50 per 
cent, though this is, of course, accompanied by a certain drop in 
economy. Standard designs of alternators can be built without 
excessive cost to stand an overload of 50 per cent. for two hours. 
If, therefore, the boiler pan has a similar range of elasticity, the 
peak can be met by simply forcing all plant beyond its economical 
production point, and by doing the same in the ine room if any 
of the units are out of commission for overhaul. ere is no great 
difficulty in securing that the boilers shall have the necessary 
elasticity even under natural draught, but under mechanical 
draught the solution is easy. In fact, the adoption of artificial 
draught improves the control of the boiler house plant so enor- 
mously under ordinary conditions, that it is, in our opinion, desir- 
able to install it apart altogether from the question of emergency 
output. 

Apart from actual personal experience, it is only by comparing 
one station with another that an engineer can hope to improve his 
design, so far as low capital cost is concerned. It is, therefore, 
important that the basis of comparison should be fair and uniform, 
bat it is not a particularly simple problem to define what tbis 
uaiform basis should be. It is evident, for instance, that for all 
practical purposes a station containing, say, four steam turbines, 
each of а normal economical rating of 2,500 kw., is of larger capacity 
than a station containing two turbines each of a normal economical 
rating of 5,000 xw., while these steam stations are respectively of 
larger capacity than а gas-engine station containing four units оё 
2,500 кү. normal economical rating, or two units of 5,000 xw. 
normal economical rating. As can be seen at a glance from the 
following table, there are eight different ways in which a station 
may be rated :— 


-———— — ——ſ — ———— — — — + — eee — 


* It does not follow that even the fuel costs must necessarily be 
increased by forcing the plant at the peak. In the case of a very 
short peak, such as is formed by the load of works which shut down 
at five o'clock overlapping the lighting load, the all-day economy 
of the boiler house may be actually improved, due to the fewer 
boilers kept under steam. On account of ble low steam pressure, 
however, this is only safe with proper induced draught, giving ample 
margin for forcing. 
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Con- PFor a short 

tinuously. period. 

Maximum possible load m ses (1) (5) 

Maximum economical load ... 887 (2) . (6) 
Maximum possible, less allowance for 

spare plant T" А РИ (3) (7) 
Maximum economical, lees allowance 

for spare plant Р & (4) (8) 


(1) On the basis of the maximum possible load which the station 


is capable of dealing with continuously, making no allowance for 
spare plant. i 

(2) On the basis of the maximum «economical load which the 
station is capable of dealing with continuously, making no allowance 
for spare plant. 

(3) On the basis of the maximum possible load which tbe station 
is capable of dealing with continuously, less an allowance for spare 
plant. 

(4) On the basis of the maximum economical load which the 
station is capable of dealing with continuouely, less an allowance ‘or 
spare plant. 

(5) On the basis of tbe maximum possible load which the station 
is capable of dealing witH for a short period, making no allowance 
for spare plant. 

(6) Oa the basis of the maximum economical load which the 
station ia capable of dealing with for a short period, making no 
allowance for spare plant. 
` (7) On the basis of the maximum possible load which the station 


` ів capable of dealing with for a short period, less an allowance for 


spare plant. 

(8)On tbe basis of the maximum economical load which the 
station is capable of dealing with for a short period, less an allow- 
ance for sparc plant. 

Ot the above No. 4 would seem, at first sight, to be the most 
reasonable, f. e., rating the station on the basis of the maximum 
economical continuous output, making due allowance for spare 

lant. Tvis would certainly be correct if we were dealing with 
oad-factors of 100 per cent., as of course in such cases practically 
the only value of overload capacity is for dealing with а sudden 
emergency due to the failure of one of the running units. As, 
however, We are considering essentially a station for power supply 
where the load-factor over the year may be expected not to 
exceed 25 to 30 per cent., low cost of production will be 
facilitated by the engineer considering capital expenditure 
rather from the point of view of the most economical way 
of dealing with the peak load, or, in other words, if in estimating 
the capital cost he considers tbat the rating of the station is based 
on its maximum possible output for one or two hours—that is to 
say, on the basis of No. 5. 

The authors consider that by proper attention to spares and over- 
load capacity the cost per Kw. of maximum output of a power 
station can be reduced from 20 to 40 per cent., depending, of 
course, on the load factor to be dealt with. 

The selection of a suitable sise for the generating units is a 
question which is intimately associated with that of spare plant and 
capital cost, more particularly where future extensions are taken 
into account. 

Tbat the number of units should be kept as low as possible 
(especially with steam turbines) may be taken ав axiomatic; and 
this, of course, pointe to units of large size. On the other band, 
a limit is set to this reduction in number by the following 
factors :— 

(а) The amplitude of load variation throughont the 24 hours, or 
at different seasons of the year. 

(b) The capital cost of spare plant. 

Та general, а solution which meets (b) will also be consistent 


with (a). 
(To be continued.) 


THE CONSUMER’S DEPOSIT. 


[FROM OUR LEGAL CONTRIBUTOR. | 


Ir not infrequently happens that, before connecting up a consumer’s 
premises after an application form has been sent, an clectrio supply 
company insists upon payment of a deposit, whether their pro- 
spective consumer is a substantial customer or no. From the 
company’s point of view, no doubt this isa satisfactory arrange- 
ment ; but the loss of interest on so much capital is sometimes an 
important matter for the consumer to consider. 

Further, the fact that the company can apply the deposit towards 
payment of arrears of their charges for electricity, takes it out of 
the power of the consumer to obtain redress for irregularity in supply 
or other default on the part of the company by stopp'ng payment of 
his quarterly account. 

In these circumstances, it may be of interest to inquire into those 
parts of the Electric Lighting Acts which enable the company to 
make this charge. The term company includes, for our present 
purpose, every municipal corporation or other local authority 
authorised to supply electricity within their district. 

It is provided by Sec. 19 of the Electric Lighting Act, 1882, that, 
where a supply of electricity is provided in any part of an area for 
private purposes, then, except in 80 far as is otherwise provided by 
the terms tof the licence, order, or special Act authorising such 
supply, everyicompany,or person, within that part of the area shall, 


on application, be entitled to & supply on the same terms on 
which any other company or person in such part of the area is 
entitled, under similar circumstances, to a corresponding supply. 

The obligation of the company is also expressed in the Electric 
Lighting (Clauses) Act, 1899, which provides that the undertakers 
shall, on being required to do so by the owner or occupier of any 
premises within 50 yards from any distributing main of the under- 
takers in which they are, for the time being, required to maintain, or 
are maintaining, а supply of energy for the purposes of general 
supply to private consumers, give, and continue to give, a supply 
of energy for those premises, and shall furnish and lay any electric 
lines that may be necessary for the purpose of supplying the 
msximum power te which such owner or occupier is entitled. This 
is subject to the following conditions:—(1) The consumer must pay 
(if required) the cost of so much of the electric line as may be 
Jaid upon his premises, and of so much of any such electric line as 
it may be necessary to lay for a greater distance than 60 ft. from 
the distributing main although not on such premises; (2) The 
owner or occupier requiring the supply must serve & notice upon 
the undertakers specifying the premises and the maximum power 
required, and a reasonable date upon which the supply is required 
to commence ; (3) He must enter into a written contract with the 
undertakers (if required) to take and pay fora supply for at least 
three years of such an amount that the payment to be made for the 
same at the rates being charged to ordinary consumers shall not be 
less than 20 per cent. on the outlay incurred by the undertakers ; 
and be must also give, if required, security for moneys which may 
become due. This security may be required even after the under- 
takers have begun to give a supply of energy; but the undertakers 
must give seven days’ notice. e undertakers are not compellable 
to give а supply of energy to any premises unless they are reason- 
ably satisfled that the electric lines, fittings, and apparatus therein 
are in good order and condition, and “not calculated to affect 
injuriovely the use of energy by the undertakers or otber persons.” 
Any difference as to any improper use of energy or as to any alleged 
defect in any electric lines, fittings, or apparatus, is to be deter- 
mined by arbitration, the arbitrator being appointed by the Board 
of Trade. 

The short effect of the foregoing provisions, is that there must bo 
no undue preference to any.consumer, and that the company are 


entitled to ask for security; but it is not a little difficult to see how 


the company can simply demand a deposit of every consumer. The 
proper way to look at the question is to consider what would be the 
position if a consumer refused to pay the deposit, and summoned 
the company for refusing to supply him. Section 30 of the Electric 
Lighting (Clauses) Act, 1899, provides that whenever the under- 
takers make default in supplying energy to any owner or occupier 
of premises to whom they may be, and are, required to supply 
energy under the special order, they shall be liable in respect of 
each default to & penalty not exceeding 40s. If summoned under 
this Section, the company would be compelled to bring proof that 
the deposit demanded by them of the consumer was necessary in 
order to defray the cost incurred by them in laying the wires to his 
premises. But even this would not seem, under а strict interpreta- 
tion of the enactment, to be sufficient, for the company merely have 
power to require the consumer to enter ipto & contract with them 
“ to take and pay for a supply for at least three years, &c.”; the 
Act says nothing about demanding a deposit for the ostensible pur- 
pose of preventing the company being defrauded by an unserupulous 
consumer. 

It is possible, however, that a magistrate who heard the summons 
would oonsider that the demand of a small deposit was reasonable 
on tbe part of the company; but, on the other hand, it has to be 
remembered that a company supplying electricity is the creature of 
statute, the wielder of a partial (if we may use the term) monopoly, 
and that they are vested with many powers for enforcing the pay- 
ment of meter rent. To sum up, we can only say that we do not 
see clearly how it is that the companies have power under the 
ordinary statutes to demand the deposit. It may be, of course, that 
each company which makes this demand of a deposit bas special 
power to do so under its Act; but this is unlikely, inasmuch as the 
Electric Lighting (Olauses) Act, 1899, provides a form of pro- 
visional order designed to meet every contingency. 

The reason that this question has never been definitely settled in 
& court of Jaw is not far to seek. The consumer who has just sent 
in an application for a supply is naturally desirous to conciliate the 
company which is tofurnish the current; and the certain know- 
ledge that he will at some time get his deposit back allays the 
fears which he may entertain about demanding it. We have grave 
doubts, however, whether, if the question were tested in a suitable 
case, the company would come off victorious, 


THE NAVIGABLE WATERWAYS OF 
BELGIUM. 


A FonEIGN OrricB report by Mr. Consul-General Hertslet, bas 
been issned upon the subject of the navigable waterways of 
Belgium, a subject that should appeal to traders in this country who 
suffer from the unfair and discriminating charges made by our 
English railways in favour of the foreigner. It would form a 
curious chapter in commercial history could the full tale Le 
unfolded of how the canals of Great Britain have been allowed to 
fall into decay or into the hands of the railway companies, who have 
thereby been enabled to pour into their own coffers the savinga 
that should have gone to the traders. 
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Some idea of the navigable waterways of Belgium may be 
gathered, when it is stated that each 83 eq. miles of territory aa an 
average goes to each mile of waterway, which is as though the 


country were divided up into rectangles 16 miles x 16 milesby means | 


of canals on each four sides of the equare, so that no point could be 
more than 8 miles from а canal. Ав in all countries, there is waste 
land in Belgium, so the parts which moat need canals must indeed 
be very well served. T i 

The Belgian canals are united to those ot Holland, France, and 
Germany, in combination with such natural waterways as the Scheldt, 
the Lys, the Sambre, and the Meuse. With such a system carefully 
‘matured as it bas been, the inland communications of the country 
are the means of diffusing life and activity from the lack of which 
so much of our own country suffers. The City of Antwerp, though 
well inland, is, nevertheless, on a fine estvarial river, and is one of 
the first ports of Europe. Though it is situated only a few miles 
witbin tbe Belgium border, it is the true centre of distribution, for 
as & port it is in touch with the British Isles and the Baltic, and it 
is the American port also. By inland waterways it is the point 
through which trade passes to Belgium and France in the Sonth- 
West, and to Germany and the Low Country to the East-and North. 
Thus Antwerp dietributes raw material to the whole country, and 
collects the same in manufactured form. | 

Of the total of 1,360 miles of waterway, about 85 per cent. is 
under State control, and the State aleo holds shares in much of the 
remaining 15 per cent. Thus the State that controls so much of 
the railroads also is much in the same position as our English rail- 
ways, were these more benevolently administered. The dues 
charged by the Belgian canals are very small, а barge of 100 tons 
being only charged 16s, for traversing 25 miles of canal, or less than 


. 8d. per 100 ton-miles. During the past 25 years some £16,000,000 


^ 


has been spent on the ports and canals alone. 

In thinking of Belgian canale, we must disabuse our minds of the 
ideas which a mention of our English canals suggests. Good enough 
for canoeing on, and by no means everywhere unbeautiful, they are 
not deep, their banks are out of order and their tow-paths are 
thoroughly bad. | 

Inthe year 1902, 31,850 barges arrived in the port of Antwerp 
with a tonnage of 5,705,731, of which amount 3,710,813 tons were 
purely Belgian trafic. Clearing from Antwerp the barges were 
33,250, measuring 5,939,674 tons. Since 1882 the number of barges 
bas shown very little increase in or out, but the tonnage bas nearly 
trebled. This simply shows the increase in the size of the barges. 
Those which are towed in and out of Antwerp in long lines bave a 
tonnage of 1,500, and measure 250 ft. in length, 32 to 36 ft. beam, 


and draw 7 to 8 ft. loaded. They travel from 35 to 42 miles per 


day, and run through to Strasburg and Mannheim. Rates for coal 
to Cologne are 2s. to 2s. 6d. per ton, as against бв. 5d. by rail; Зе. to 
6s. to Mannheim, as against 128.; and бв. to 7s. to Strasburg, as 
against 11s. | 

There are alternative routes, which are slower and more costly, 
but are much used when navigation by the Rhine is not convenient, 
and when produce, such as grain, bought cheap in Antwerp, is not 
required for some time, and it may pay to keep it a long time en 
route instead of warehousing it.. 

Our English bargesof 20 to 50 tons are mere canoes in comparison with 
the Belgian barges, which are not over big at 350 tons, and are looked 
on as very emall at 70 tons on the little Bruesels— Charleroi canal. 
Some of tbe canals now only fit for 350 tons barges, are being en- 
larged for barges of 1,000 tons capacity. Others are being increased 
to take barges of 400 instead of 70 tons, and generally there is pro- 
gress and development. 

Some years ago a trial was made of overhead wires for electric 
haulage in the canal from Hol to Brussele, but the experiment was 
abandoned as unsuccessful after two years. We need not follow 
through the statistice as to coal, stone, slate and road metal, timber, 
flour, ores, chemicals, dyes, and metals which pass between different 
parte of Belgium and tbat country and France. They are well 
detailed in the report. Not alone in bargeways is progress made. 
From Gand to the sea the canal improvements are such, that when 
complete the surface width will be 212 ft., the depth 28} ft., and the 
bottom width 78 ft. The new lock will be 650 ft. long. The dock 
area at Gand will be 2124 acres. Indeed, all through Belgium 
there is progress in canal work The various schemes in hand 
are sketched out, some of which consist of enlargements and other 
improvements, and others of new worke such as junction canals to 
connect main systems across unserved areas. What is done is done 
on a system. There is homogeneity of treatment, and a broad view 
ia taken of the whole country. 

The existing canals of this country were, perbaps, good enovgh 
in their time; but when tha trade of the country increased, and the 
railways came along, the latter at once became fasbionable, and the 
caps ls were allowed fo sink into unmerited oblivion. Everyone 
went mad over the railway», and allowed themselves to be led away 
into the belief that traffic by rail would be cheaper than by water. 
Then came an era of great briekness. Freight charges were, 
perbape, not looked into too closely, for money was plentiful. The 
canals virtually disappeared, and now that competition is keen, and 
cheaper carriage is essential, the country must surely awake to the 
fact that it has lost a valuable asset. It is sincerely to be hoped 
that the efforts now being made to direct public attention to this 
important matter will be successful. We should advise everyone 
to procure Consul Herstlet's Report (Eyre & Spottiswoode, 114d.). 
Its maps of the waterways and of the traffic volumes are instructive, 
the four main groups of produce—fuel, minerals, &c, wood, and 
agricultural and industrial products—being shown by coloured bands 
along the main route. 

The disusetof canals in England must be responsible for many 
unworked quarries, and for the absence of many little industries 
which wouldiaggregate large amounts. g-e. 

The value ofithe imports carried) by loanal or river is nearly 20 


per cent. of the whole imports of Belgium, while the exports 
amount to 24 per cent. of the whole. The values are 97 and 
12˙9 respectively, showing how very valuable is the cheap traffic for 
the cheaper classes of goods. 

It is less in draught than in length and width that the Belgian 
barges are large, for the draught on various cavals varies from 
4 ft. 7 in., and even 4 ft. 3 in. to 5 ft. 10 in., 6 ft., 9 ft., and 
11 ft. 3 in. On more important waterways the draught varies from 
5 ft. 10 in. to 11 ft. 3 in. and 19 ft. 6 in. Obviously, tbe length of 
& barge is limited by thelocks. Our English canals are very faulty 
in respect of locks, for these are very short as a rule. These short 
sections are very narrow, and there is & lack of system to emerge 
from which will, no doubt, require а hard struggle. Yet 
it is neceseary that the struggle be made and the octopus grip of 
the railways loosened with benefit to everyone, н, even 
the shorteighted railways themselves. Е 

In Grest Britain there are two great soa) of canal engi- 
neering. One is old and was carried out for military ends, namely, 
the Caledonian, and it is now of small size com with the 
modern Mancbester Ship Canal. That this cost so much more than it 
should have done, was, perhaps, not an example of good finance, 
and matters once buried are not altogether of the sort men want 
dug up again,” but it cannot be denied that the Manchester Canal 
bas given a fillip to the trade and prosperity of South Lancashire, 
worth many times the cost of the canal. The Thames navigation 
is not what it should be, nor bas the navigable Severn been kept up 
to date as regards its canalised portion which extends only to 
Stourport, and does not touch the further towns of Bewdley, 
Bridgewortb, nor the coalfield area of which Coalbrookdale is so 
well known a feature. | 

Canals ought to be so governed that they cannot fall under the 
bligbting influence of other interests. An Inland Navigation Board 
of Conservancy might well be constituted. Capital is hardly likely 
to flow to canal-making if there remains the danger of the small 
investor being swamped. 

The opposition of the railways to canale is very intense; it is 
also very inconsistent. The North-Western Railway, for example, 
opposed the Manchester Ship Canal on the grounds tbat it was not 
needed, could not be made, and, if made, would not be used. Only 
tbe legal mind could frame such reasons; for, if it could not be 
made, why did they waste money in opposing an impossibility, and 
if 16 would never be used, wby did they at once take steps to use it 
by laying down branches to its banks ? 

Canals are wanted, but not for 20-ton boats dragged painfully by 
the superannuated cab-horse or docile mule. The is а means 
of transport by water, and this has long proved the’ cheapest 
sort of transport for slow and heavy traffic. 

It is not generally known that а cylinder boiler of most approved 
make cannot be obtained as large as 9 ft. diameter from the North 
Country makers, because it cannot be brought by rail to London. 
Buch а boiler would easily be brought by а canal of reasonable size. 
Indeed, it would float without a boat and come to no harm ; but it 
could not pass all bits of the present canals, for some are so very 
narrow. 'ТЬїв is but one instance where progress is checked for 
want of proper transport facilities. Our modern trade demands 
cheaper traneport, and if this is not obtained, it cannot prosper as 
it should. Canal betterment ought to be the cry of every Chamber 
of Commerce. . 


OVERHEAD TRAMWAY CONSTRUCTION. 
By "LINEMAN." 


Ix the following article it is proposed to deal with the whole 
question of the design, selection, arrangement, and erection 
of overhead line material, and, in doing eo, it is not intended 
to propose anything new, but to discuss standard practices, 
and to point out the leading features of the best design. 

Taking the material in the order in which it would be 
handled on a job, we first have to deal with the question of 
poles. 

Poles.—Generally speaking, there are four types of steel 
poles in common use, the most popular being the three- 
section type; this, as its name implies, is constructed of 
three. lengths of lap-welded pipe of different diameters, 
according to the ultimate strength of pole required. These 
sections are joined together by placing one inside the other 
for a distance of 18 in., and shrinking the outer on to the 
inner. 

This type of pole gives every satisfüction, provided the 
joints are sound, but very careful inspection is nec 
before they are passed. The fault is generally to be found 
at the weld of tbe outer pipe, which opens during the 
shrinking process, and is subsequently riveted up. : 

These poles were originally only obtainable in large 
quantities from America, but the material was poor, and the 
workmanship generally unsatisfactory, especially the jointing. 
This was probably responsible for that absurdly severe test 
which has survived to thie day, I refer to the drop test, 
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which calla for the pole to be dropped three times butt first 
on to a block of iron from a height of 6 ft. This is an 
unnecessary test, as the lateral teat proves the value of the 
joint under equivalent working conditions, and poles which 
fail the drop test are often quite satisfactory on the lateral 
test. This has led makers to use artificial means to meet the 
test. The Mannesmann Co. adopted the simple expedient of 
rolling an annular ring into the pole just below the 18 in. 
joint. This was quite effective for preventing the tele- 
scoping of the pole, but it was found that after the permanent 
load had been applied for some time, this depression 


in a town, and nothing looks worse than to have to leave the 
pole withont it& base in order to gain the extra inch. 

The thickness of metal is, of course, dependent on the 
strength required in the pole, but should certainly never be 
reduced below 4 in. A reliable weld does not seem to be 
obtainable with a thinner metal, and the poles so easily 


. deform in the handling, with a corresponding decrease in 


straightened out on the tension side, aud closed on the com- 


pression side, thus causing an ugly-looking kink to appear 
in the pole. 22 | 

Returning to the question of tests, the most satisfactory 
calls for the pole to be supported in a horizontal position 
for a distance of 6 ft. from the butt end. On applying 
a certain load at a point 18 in. from the top, the temporary 
deflection must not exceed 6 in. and on inoreasing 
the load about 50 per cent., the permanent deflection must 
not exceed 4 in. | 

This test proves the value of the joint better than any 
other, as, in the event of a fault, the whole of the bend 
would oecur at that point instead of being taken up 
uniformly over the whole length. This even distribution of 


the following sizes may be of interest :— 


‘strength~ . | 


The material used should be а good quality Siemens- 
Martin mild steel, having а tensile strength of 26 to 
80 tons per sq. in., with an elongation of at least 25 per cent. 
in 8 in. | | | : 

The actual strength of pole required, depends on the class 
of construction and size of wire, and no exact rules can be 
given, as there are so many variable quantities. Side 
bracket construction can be erected with much lighter poles 
than for span work, but the 500-Ib. poles occasionally used. 
are undoubtedly too light. | 

Two or three sizes of pole are always sufficient, and as 
the result of experience on over 300 miles of tramway -route, 


Span construction straight line work ... .. © 750 lbs. 
Curve span construction ... 2 A .. 1,000 „ 
Pull-off poles dk iss .. 1,200 ,, 
Anchor poles . 2000 „ 


PoLES SPECIFIED OR USED ON VARIOUS TRAMWAYS DURING THE LAST FEW YEARS. 


| No. 1 Pote. | | No. 2 Pole. j 
— 3 
à | Top seotion. | Middle section. | Bottom section Top section. | Middle section. | Bottom section. 
і |. Я 
M ace 2734 | ЧК Ө ии 
1 8 | 8 ‚| 38 bou s. 23 38 ‚| $ | 8 
e £38 ЕЗ ЕЛ 8) 8:8, 8) 8) Л Е 
Е. $8 43 3 ž $ | à | арала ai. 
d 38 38 8 383 8 | a &|3,8 a) 3 a, ala 
ft. in.| in. in. ft. in. in. in. ft. in. in. in. ft. in. in. in. ft. in. in. in. ft. in. in. in. ft. in. 
Aberdeen 3105 26 76 31 96 7 40 17 6 | 
Batley 31 0 бүз з |76/|68 1:338 |96 | 78 47 17 666 3 76 72 |4 196188 | 5 176 
Colchester 310|53 26 76 63 25 96 71 87 17 6 53 25 76 73 | 25 9 6 8% 37 17 6 
Derby 31 0 53 25 176/64 25 196 | 73 37 17 6 53 25 7 6 7h 25 |96 | 82 |37 |176 
Glasgow 300/58 460 69 45 9 0 8 | 5 16 0 69 |45 808 5 90 4 5 17 0 
Newport 310 56 3 7 6 6˙16 38 9 6 794 47 17 0 66 |3 1764/78 4 9 6 92 6 17 0 
Bonthend — .. 31 0 5% 3 |76 6: |38 96 7; 47 17 0 61 |3 76 72 |6 |96\Р; 6 17 0 
South Lancashire 310 54 259 90 (f 3 во) 717 4 [170,65 38 9 072 | 4 8 0 55 170 
Nottingham 31 0| 5р, 284 7 6 | 63 |3 96| 72/43 17 0 6: |, 76 78 | 2: НЕ E 14 
Devonport 30 0 % | à 76 5% „ |96| 6i ve 16 5 1 4 76 6 „ 9675 | { 1160 
Warrington... 31 0) 5 4 176164 1,:196| 71 d 170 6 | 176174 $ j96,8 | $ [170 
Burton .. . 131 0 53 259 9 0 63 3 (80! 72 4 17 0 63 3 9 0 71 |4 180.9 | 5 17 0 
Lowestoft ‚131 05 3/7616 4 96 7 |} 1706 | 767 vs 96/8 3 17 0 
ing 31 051 299 76 66 3 96 72 4 17 0 e 3 76 72 4 969 5 17 0 
Swindon ai 31 0 5753 76 66 1:38 96 71 47 170 66 3 76 73 4 96 818 5 17 0 
King's Norton 31 6| 44 187 96 57 25 |9 6 63 34 16 0 55 25 9 6 6 22 9 6 | 7$ 4 |160 
Rochdale ... 31 0; 5% 3 76 63 38 |96 71 47 1170 63 3 76 7 4 |96 8; 155 17 0 
Leicester 310 51 1 |7616 | 96 7:38 17 0 6 1 76 78 1969 | 4 170 
: t 


the bend should always be specified, yet no mention is ever 
made of it. | i | 

The two test loads referred to above, are those always used 
to describe the pole. This is an exceedingly useful method, 
as it gives the strain the pole will stand under working 
cónditions, and therefore it will be understood that a 
700—1,200-lbs. pole refers to the strength, and not the 
weight. 

After the “ three-section " pole, the most common is the 
“ taper pole," rolled from one plate of steel, with a lap- 
welded joint running the whole length. This pole is really 
parallel for a distance of abont 17 ft. from the butt, and 
then tapers to the top. The result is an exceedingly graceful 
looking pole. It is made in an excellent quality of steel, and 
is extremely reliable. | 

А study of tramway specifications issued during the last 
five years shows that the most common pole is the three- 
section pole, having its outside diameters 55 in., 6 in., 73 in. 
respectively quite 50 per cent. of the tramways use this 
pole. Recent specifications, however, show а tendency to 
revert to even outside dimensions, and considering that all 
the fittings on tramway poles are dependent on the outside 
diameters, the practice seems a wise one. A small diameter 
pole gives an appearance of weakness which is not desirable, 
and the reverse is, of course, an obstruction, which must be 
guarded against, There are always some narrow pavements 


~ 


The anchor pole can generally be more conveniently 
replaced with two pull-off poles, and whether a 750 lbs. or 
1,000 Ibs. pole is used for the main work, depends upon the 
amount of curve work on the job. 

Great care should be used in the placing of the poles, in 
order to get the minimum strain on them, and for this it is well 
to remember that the lightest pull is always at right angles 
to the wire, and the straighter a bridle wire the greater the 
strain on the poles. It is difficult to make linesmen under- 
stand this, and therefore they require careful watching. 

Sufficient care has not been taken to protect the inside of 
poles from rnst. Poles in certain parts of tha country are 
undoubtedly rusting away on the inside, and this could have 
been easily and cheaply prevented by a good coat of tar on 
the inside, immediately after manufacture, 

To improve the appearance. of the pole, cast-iron orna- 
mental bases, joint rings and finials are employed. These 
are of endless designs, and generally the work of the local 
art school. This is unfortunate, as they generally produce 
a beautiful picture with a mass of delicate flowery ornamenta- 
tion, all of which is quite lost in the casting, or is quite 
invisible a few yards away, a decided outline with some 
plain, bold relief work being all that is necessary, and 
equally, if not more, effective. 

Care should be taken to provide ample clearance on the 
inside of these castings, otherwise the unavoidable roughness 


894 


THE ELECTRICAL REVIEW. 


[Vol. 54. No. 1,883, Мат 37, 1904. 


will render them difficult to place in position; 2 in. clearance 
all round is the minimum that should be allowed, except at the 
top, where у>, in. is sufficient; this space should be filled with a 
lead caulk. Cement has frequently been tried, but the change 
of temperature causes it to crack and eventually break away. 
It is not necessary to caulk the joint collars, but, they should 
certainly be carefully painted on the inside, and also lifted 
up to allow the pole to be painted underneath. If this is 


not done, the rust caused by rain-water runs down the side 


of the pole, and totally spoils the paint. The thickness of 
metal in bases need not exceed 3 in., and rings and finials 
+ in. This gives sufficient strength without waste of metal. 

Bracket arms have become standard so far as the arms and 
stay rods are concerned being composed of 23 о.р. lap- 
welded steam pipe, with 3 in. stay rods. The attachment of 
the pipe to the pole, is obtained by a split malleable iron cast- 
ing with the pipe expanded into one-balf and pinned right 
through—two, and ocoasionally four bolts being ured to bolt 
the whole to the pole. | s 

It is not advisable to clamp the pole too tightly, as in the 


event of a wire breaking, it is better for the bracket-arm to 


give slightly by turning on the pole and so slackening the wire, 
than to attempt to hold the line by putting a heavy strain on 
the clamping casting, which would probably break. For the 
same reason it is not advisable to screw the pipe into the cross 
casting, owing to the weakening at the Screwing 
the pipe is only done where the strain is a direct pull, as in 
the case of span brackets. 

It is better to take the stay rods from wrought-iron pole 
straps at the top of the pole, which straps should be quite 
independent of the ornamental scroll work. 

The adjastment of the rod is usually provided at the 
point of attachment to the arm, the bracket casting being 
slotted to clear the screwed end of the rod, which is pro- 
vided with a nut anda spherical washer, the advantage of 
the slot and spherical washer being that the bracket casting 
is standard for all lengths of arm. | 

For span brackets, a slightly lighter pipe is sufficient, the 
usual size being 1}-in. instead of 2-in. pi 

The ornamental scrollwork for brackets is attached to the 
arm and pole by separate malleable or wrought-iron clamps, 
the section of iron usually employed being 14 x Fg. but 
this, of course, depends on the effect desired, A heavy- 
looking scroll can be cheaply produced without increase in 
weight, by using round instead of flat section iron. 

Wires used for spans and guard wires are, almost without 
exception, composed of seven strands of No. 12 and 16 
galvanis2d steel, double wires being used where extra heavy 
strains are to be taken. | 

Ordinary commercial wire is now so excellent, both in 
material and galvanising, that special precautions are 
unnecessary ; if required, а wire can be made to stand 
any reasonable tensile strain, but this is done at the expense 
of its ductility, and to meet the heavy tests called for by 
some engineers, the wires have to be made so brittle and 
springy that itis almost impossible to nozzle a tight reliable 
joint. It is also important for a tight joint that the lay of 
the strands should be right-handed. 

For use in towns subject to corrosive fumes, phosphor 
bronze should be used, or the wire regularly coated with 
vaseline. Both, however, add considerably to the cost, and 
to overcome this a steel wire with а thin copper case has 
been introduced, but has not, so far as the writer ig aware, 
been used in any town. 

Line Insulalors.— These are a most important part of 
а line, and too much care cannot be used in their selection, 
as the failure of any one invariably causes а delay in the 
traffic and may result in serious accident. All insulators and 
their supporting castings should be designed for а maximum 
strength with a minimum amount of metal. The reduction 
of weight on large junctions is of great importance, and 
in setting out a line care should be taken to place the sup- 
porting spans to the greatest advantage. 

With regard to strength, two types of fittings can be 
employed. Those used for supporting the line on straight 
routes should have a breaking strain of at least 2), tons, and 
material used for pull-offs and anchors, should test over 8} 
tons. Whilst insisting on these tests, care should be taken 
that the metal ів not too brittle; а deformed casting will be 
noticed by the! inspecting gangs, and removed, whilst a 
brittle casting gives no warning. 


First-class Admiralty mixture is, undoubtedly, the best to 
use, though good malleable iron is a reliable substitute, for 
cheap oonstruction, but in buying fittings it is well to 
remember that they take more than а day to make—pointa 
frequently overlooked by tramway companies in ғ hurry. 

Line fittings which embody insulating material should be 
designed во that the insulated portions will mechanically 
lock when the insulating material breaks down. The 
insulating material should be in compressfon excepting where 
used to give extra surface, as in the case of globe strains, &c. 

The insulating materials in common use are all very much 


` the same, the best known being the Aetna and Hecla 


varieties, Generally speaking, the material employed 
should be of a hard nature, yet not brittle or scaly, and 
should have a smooth glossy surface in the finished article. 
It should be capable of sustaining heavy pressures without 
change of shape, be impervious to rain water, free from any 
weathering effect, and remain hard at temperatures up to 250° C. 
This last is most important, as a large number of insulators 
have undoubtedly broken down owing to the heat generated 
by surface-leakage currente softening them. This is евресі- 
ally the case where the second insulators have broken down 
or, being faulty, the line is dependent on the insulati 
bolt at the ear—a poor one at the best of times, and on ol 
lines frequertly useless. . 

The short surface of the insulator bolt with iron and 
brass at each end seems, when damp, to allow of some local 
action which causes a conducting film to form on the insu- 
lators, and which, unless frequently wiped off, renders the 
bolt useless. 

The practice of providing straight line hangers, &c., with 
petticoats to keep off the rain, seems to be quite a mistake, 
as it prevents the very necessary washing which.a good rain 
storm provides, and does not keep the insulator dry, every рава- 
ing trolley wheel throwing up sufficient water to make the whole 
thing wet. The type of complete insulator known as the cap 
and cone is very much better for this reason than the Weat 
End or Boston types. Its great fault, however, is that the 
cap is liable to unscrew, and so release the line. This could 


be easily overcome by encasing the cap in metal and locking 


it in position with a projecting lug similar to the cap of a 
West End hanger. | 

The West End type, though most frequently used, is by 
no means so good as the Boston, owing to the metal having 
to be cast rather thin in order to keep the weight within 
bounds, producing a liability to tear immediately it starts to 
deform under а heavy load. | 

The greatest possible care should be used in testing the 
metal and selecting the final castings for double pull-offs. 
These, of necessity, have а weak section, and any i 
having the slightest sign of a flaw should be at once rejected 
—and every casting should be inspected and a percentage of 
every cast tested. 

The ears for attaching the trolley wires to the supports 
are of a familiar design, and not open to much variation. 
Their height should be as short as possible, in order to reduce 
the leverage on curves, and the boss in the centre of such a 
shape that it does not foul the trolley head, due allowance 
being made for the wear of the wheel. The groove for the 
wire should be sufficiently deep to allow the lips to lap 
about three-quarters of the circumference of the wire, the 
ends being tapered off for about 2 in. to allow an easy run 
on or off. 

Before erection, a close inspection of ears should be made 
for flaws in the casting ; these usnally occur round the boas. 
A percentage of ears in each cast, should also be bent at right 
angles to test the brittleness of the metal, and to develop 
any hot cracke. 

The best of ears are liable to these cracks, which аге due to 
the practice of striking the hot ear а sharp blow to remove 
any excees of solder after tinning—an operation which 
should, of course, be done by wiping. . 

It is occasionally specified that the grooves shall be 
milled. This is an unnecessary expense, as an emery wheel 
will remove any roughness much more cheaply and quite as 
efficiently. 

The length of the ear, of course, depends on its situation. 
For straight-line work, 15 in. is sufficient, but for curves 
18 in. or 24 in. нге necessary, and these should be 
sbrongthened with side ribs, in order that the bend may 
be distributed evenly over the whole length. Over 94 in, 
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the extra metal necessary to do this renders the ear too 


heavy, and the 36-in. ears occasionally used are pure waste 


of money, as 6 or 8 in. at each end are always straight. 

In designing splicing ears and section insulator ends, it 
is well to remember that these have to stand the full 
working strain of the trol'ey wire, and must, therefore, 
have the same breaking test; the working load of copper 
is quite three times as high as that of gua-metal, when the 
latter is used for small sections. | 22 

The street controlling switcbgear does not vary very much 
on апу system. 

An overhead line is divided into 4-mile sections by means 
of section insulators, and current is supplied at the centre of 
each section, or at the section insulators. The only 
advantage of feeding at the centre bring tbe rapidity with 
which the sections can be isolated in the event of a 
breakdown. | 

In early tramway work it was the custom to insulate the 
up from the down trolley wire, and the switchgear then 
required at the section points, was four 100-ampere line 
switches, feeding on а common bus-bar; but now the two 
lines are always in parallel, and it is only necessary to, have two 
switches for bridging the section insulators. In order, how- 
ever, to havea panel uniform, except for the absence of the 
feeder switches, with the feeder panels, they are always pro- 
vided with four line switches, and are then easily converted 
if n A l 
Until recently the switches were always mounted on 
enamelled slate or polishcd marble, but there is now a demand 
for what might be called a skeleton panel, that is to say, the 
switches are mounted on iron or ebonite cross-bars, and 
insulated from them by some suitable tramway insulating 
material, the cross bars being azain insulated from the con- 
taining box. | 

In order to reduce the overall dimensions of the bor, the 
switches have been so crowded together that the panel is 


-weakened, and the surface distance to earth reduced to a 


minimum. The result has been a failure of insulators, and 
to improve this the switches were separately insulated from 
the marble and the marble from the box; having arrived 
at this stage, the obvious thing to do was to substitute iron 
cross bars for the marble. | 

The design of switches need not. be discussed herd, as 
standard switchboard practice will apply. It is merely 
necessary to mention that only the double break type should 
be used, the reason being that both sides of the switch 
are frequently alive, and with an open switch a live blade 
would be extremely dangerous. 

Fuses and circuit-breakers in boxes are most unsatisfactory, 
asin the event of their acting, the delay to traffic is enor- 
: mous, and the arcs they are liable to form in such a confined 

are most objectionable—frequently destroying the 
whole gear. 

In conclusion, I would urge upon all engineers to 
thoroughly inspect their material, and to remember that there 
is a minimum price at which good material can be supplied 
and erected; below that price means inferior work or 
low grade metal, and the blind acceptance of the loweat 
tender is simply courting disaster. 


ROYAL SOCIETY CONVERSAZIONE. 


THE first annual conversazione of the Royal Society took 
place at Barlington House on the 13th inst. A large 
. number of interesting scientific exhibits were on view, bnt 
only а small proportion of these were of special interest to 
electricians. | 

Prof. Fleming exhibited an elaborate apparatus for the 
metrical study of stationary electric waves on spiral wires. 
The apparatus consisted of a long solenoid of silk-covered 
wire having 5,000 turns and a total length of 643 metres. 
This solenoid has parallel to it an adjustable earth wire and 
a divided scale. The solenoid is connected to one point on 
an oscillatory electric circuit, consisting of a couple of 
Leydens, having a capacity of 0:00068 mfd., an adjust- 
able inductance of 0 to 230 microhenrss and a silent 
discharger. When oscillations аге set up in this citcait by 


induction coil discharges and the frequency adjusted, 
stationary electric waves are started in the solenoid. The 
position of the loops and nodes is asc rtained by the use of 
a series of carbon dioxide vacuam tubes. The position of 
the first node is always well defined. Theory indicates that 
the distance from the end of the solenoid to the first node 
should be to the distance between the first and second nodes 
in the ratio of 1 : 2:5, and that the distance between the 
first and second nodes thould be half a wave length. Expe- 
riments with the apparatus give a mean value of 1 : 2:4 for 
the above ratio for the first five odd harmonics. The 
inductance of the long spiral is 100 microhenrys per centi- 
metre of length and its capacity is 26 x 1079 of а microfarad 
per centimetre of length. From these data it was found that 
the velocity of the wave along the spiral was about 196 centi- 
metres per second. From the wave lengths experimentally 
determined, the corresponding frequencies were then 
found, and these agreed substantially with the frequencies 
as calculated. "Thus, correspoading to the first odd har- 
monic, the node is 64 centimetres from the end. The 
inductance in jar circuit is then 79 microhenrys, and the 
frequency as determined from the node position und wave 
velocity is 720,000 complete oscillations per second; while 
from the jar circuit inductance and capacity it is 690,000, 
showing a fair agreement. | 

'Mr. W. Hibbert and Mr. II. E. Dick exhibited the Edison 
secondary battery as adapted for use on automobiles. The 
positive plate has finely divided iron as the active material ; 
the negative plate has nickel peroxide. Thecontaining grids 
are shallow pockets made of thin perforated steel carried in 
8 thin steel frame. Both pockets and frame are nickel 
plated. The liquid is dd cent. potash. The plates and 
liquid are in a nickel plated steel box sealed at the top except 
for a gravity valve, by which gases can escape daring 
charging. There is also a spring valve through which dis- 
tilled water can be put in from time to time, This is the 
only thing required b:yond the electrical charging. The 
output is about 13 to 14 watt-hours per pound of cell. There 
їв no corrosion of the plates. А complete cell, several parte, 
sections and active materials were shown. 

Colonel Crompton exhibited a number of electrical instru- 
ments of precision. An electrical micrometer for measure- 
ments of screws or other small mechanical parts was arranged 
so that contact of the part with the micrometer screw was 
detected by the click of a telephone in circuit with the parte. 


This method is extremely delicate and very easily mani- 


pulated. Other instraments exhibited were: a spherical 
electrostatic voltmeter, designed by Mr. W. A. Price; a set 
of standard resistances ; a standard resistance for potentio- 
meter measurements of currents, to take 1,000 amperes; a 
Wheatatone bridge (new form) ; a combined voltmeter and 
amp:remeter, | 

The National Physical Laboratory exhibited a micro- 
phone-buzzer (with partially-tuned telephone) capable of 
giving & pure note of 2,000 per second ; an apparatus used 
to investigate the distribution of temperature in the field 
coils of electrical machiuery ; and an apparatus for rapid 
electric thermometry. The buzzer is for the purpose of 
giving alternating currents for use in measuring inductances 
and capacities, It consists of a thick steel rod supported at 
nodal points, and carrying a light microphone. The micro- 
phone is in circuit with the battery and the primary coil of 


a small transformer. The secondary circuit of the trans- 


former is connected to a polarised electro-magnet placed 
close to the steel rod. Vibrations started in the rod, cause 
ripples in the microphone current, and these in turn 
give an alternating current in the electro-magnet which by 
attracting the rod maintain it in steady vibration. For 
inductance measurements the indicating instrument is a 
telephone. For high frequencies the telephone is tuned to 
the proper pitch by a screw pressing against the diaphragm. 

Mr. Bertram Blount exhibited electric resistance farnaces 
for laboratory use. These furnaces are designed for such 
analytic operations as the determination of oxygen in copper 
and carbon in steel, replacing the gas farnaces usually 
employed for these purposes. In one furnace the resistance 
material was a mix: ure of graphite and siloxicon packed in 
the annular space between the porcelain tubes, and held 
between end clamps of metal. In another furnace designed 
by Heraeus, the resistance was a very thin strip of platinum 
foil closely applied to the tube to b» heated. Temperatures 
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up to about 1,500? C. can be easily obtained in a short 


time. 


The immense advantages to be gained from good heat 


insulation in furnaces were shown io a striking manner in 
some muffle and melting furnaces for use in laboratories and 
art studios, exhibited by Mr. H. H. Cunynghame, О.В. 
The plan on which these furnaces are constru ced i is to jacket 
them thickly with non-conducting material in such a way 
that heat cannot escape as fast as it is developed. By this 
plan muffle furnaces can be heated with one-fourth to one- 
sixth the amount of gas or petroleum required in non- 
jacketed furnaces. A single Bunsen burner may be used 
for muffles up to 7 in. in width, and no flags are required to 
carry off the fumes, 

Mr. Sherard Cowper-Coles exhibited 


hundred; of degrees below their melting point. Iron, 
copper and its alloys, aluminium, nickel, cobalt and the 
rarer metals can be coated with zinc by placing them in zinc 
dust and heating them to a temperature some 200? below the 
melting point of zinc. The process is being successfully 


applied to coating iron with metallic zinc, a process to which 


the name of Sherardising has bien given. 
The most sensational event of the evening was the 


demonstration of the loud speaking qoc or aux: to- 


phone invented by the Hon. C. A. Parsons. The auxeto- 
phone is an air-operated valve which is used for a reproducer 
in gramophones and phonographs, and replaces the usual 
reproducing diaphragm ia euch machines. Speech was 
given out with a londness far exceeding that of the human 


voice, and music, vocal and instrumental, was especially well 
rendered. 


NEW PATENTS APPLIED FOR, 1904. 


iiis iis express] . 15 for this journal w. Р. Тномрвок & Co., Electrical Patent 
1 


igh Holborn, hen on, W.C., and at Liverpool, to whom all 


iuri nc should be addressed 

10,508. "Improvements relating to the conductors and rails of electric and 
tha like railways.” Е. E. KELsky. May 9th. 

10,646. ‘‘ Improvements in or relating to controlling or regulating means for 
electrical apparatus.” A. J. Восіт (J. B. Entz, United S:ates.) May 9th. 
Complete.) 

10,647. ‘* Improvements in bearings for the motors of electrically propelled 
vehicles." С. DE Kanno. May 9th. (Complete.) 

10,648. Improvements іп or relating to electric motor systeme.“ O. Dr 
KAN DO. May 9. Complete.) 

10,656. Improvements in and relating to enclotcd fuses for electrical instal- 


. lations.” W. FELLENbERG. May 9th. 
10,662. Improvements in or relating to the sappig o! curr. nt te electrically 

propelled vehieles on raijwsgs." С. H. Mrz and MARSHALL. May 9th. 

10,667. ‘‘ Improvements in actuating mechanism for eecondary electric clocks 
and other intermittently electrical y impelled apparatus." P. M. JvsTkr. 
(J. S. Morse, United States.) May 9th. 

10,672. ''Improvements іп gas or vapour electric apparatus." F. W. Lx TALL. 
(The Cooper Hewitt Electric Co., United States.) May 9th. 


10,691. Electrically- operated typewriters.” W. J. RovssEL and A. KING, 
May 9th. (Complete.) 

10,729. “Improvements in and relating to reverse current electric circuit 
b:eakers.” L ANDREWS. May 10th. 

10,723. Improvements in and relating to reverse current relays for electric 
creuit breakers.” L. ANDREWS. May 10th. 

10.727. An improved electrically-operated travelling perforating machine.“ 
G. Kink. May loch. 

10,755. Self- regulating (electrical) bacteriological incubator.” A. R. 
BaN KART. May 10th. 

10,704. ** Improvements in and relating to electrolyte apparatus," H. 8. 


BLAcK MORE and E. A. Byrnes. May 10th. (Complete.) 


10,812. Improvements in overhead trolleys or conductors for electric tram- 
way and railway vehicles.“ T. BAN KX. May 10th. 


10,818. A device for winding up clocks automatically by means of an electric 
motor." G. D. BauiLE. May 10th. (Complete.) 

10,836. “Improvements in registering apparatus for meters for gas, elec- 
tricity, water or other fluids." J. H. HENvERsoN аса C. Narikn-Hicoiw. 
May lith. 

mon "Improvements in fuse leads for electric blasting." F. RENDER. 
May llth. 

10,889. New or imp oved device for 1 Сеню circuits ара 
apparatus.“ S. Е. FDPEN and W. J. Howarp. May 1 

10,810. „An impioved life-zuard for electric ans cars and similar 
vehicles.“ F. Wausrarr and S. R. Самавох. May 11th. 

10,858. "Improvements in receiving apparatus for wireless telegraphy.” 
L. CEREBOTANI and А SILBERMANN, Мау lith, (Complete.) 

10.873. Improvements in the manufacture of elcctric incandescent bocies." 
A. VOELKER. May lich. 

10,878. Imprevements in device for protecting alternating- current 


apparatus. " THE BuirisH Tuoxsos-HovsroN Co., Lip. (The General Electric 
Co., United States.) May 11. 


10,882. Improvements in electric meters." Tur BRITISH THox80N- HOUSTON 
Co., Lro., and F. Ногркх. May llith. 
10,896. “Improvements in elcctric installations." J. Y. JouNsoN. (The 


Elektrizitats-Aktien-Gesell:chaft vormals W. Lahmeyer & Co., Germany.) May 
llth. (Complcte.) 


10.906. Improvements in apparatus for elettrically stopping railway trains.“ 
B. LicurENFkELS, May llth, (Complete.) 
10,933. “Electric tramways point and frog mover." R. Peck. May 12th. 


iments to show . 
the action. that cours between metals at 8 temperature many 


10.957. Means to facl'itate placing the poles or arms of electric cars in oon- 
tact with the overhead wire.” A. PRINGLE. May 12th. 


10,986. “Improvements in printiog telegraphs.” R. J. SHEERY. May 12th. 
(Complete.) 


"das " Improvements in electric fire alarms" J. F. A. LUECKERT. May 


11.041. improvements m юш electric оїгсшїї-Ъгеайетв.” A. Ескзтшк 
and D. B. MELLIS. May 18 


11056. “ 2 rovemente A ceiling or wall rosettes for eleotrio lighting and 
heating." . LuNDBERG and G. C. LuxpBERG. May 18th. 


11.072. е in electrio resis'ances." TX Вытан Terror- 


Носвток Co, LT». (Allgemeine Elektricitéte-Geselisoheft, Germany.) May 


11,078. “ Improvements in and relating to electric switcher.” Tux BarrisH 
Тпомвои-Носатои Co.,Lrp. (Allgemeine Elektricitats-Geaelischaft, Germany.) 

ay 

11,074. “Improvements ín and relating to 


. BRITISH TuHoxsox-Hoysrow Co., LT». (General Electro 10 Co., Unkzä United таш) 


May 13th. 
11,973. '"Improvements in and relating to bicck eignalling systems." 
epo Tanten Hovsrom Co., LT. (General Electric Oo., United вы 
ay " 
11,076, “Improvemagata in ‘and relating s'gnalli stems." 
Ватан ' THomson-Hopsron Co., LTD. (General М Elecirio Go. „United S 
ay 
21,0717. “Improvements in and relating to signalling systems.” Тик 
Tisk Тыомвон-Носвтох Co, LTD. (General esp Co., United MER 
ау 18. 
n "Improvements in and relating to „зке е утесы." Т 
05 nited States.) 


BRITISH THOmson-Hovuston Co, LTD. (General Electric Co., 
May 18th. 

11,079. “Improvements in and relating to signalling 6 " "THE 
Buitish Тномвох-Нотетон Co, Lr». (General Electric Co., United States.) 

ay 18t. СД * 

11,080. ‘Improvements in and relating to signalling systems." Tux Вигтївн 
Таомво- -Носьтох Co., Lrp. (The General Electric Co., United States.) 
May 18 

11,001. ‘*Improvements in and relating to — devices for signalling 


sys tem." THE British THomson-Hovston Co., Lro, (General Electric Co., 
ni 


ted Btates.) May 18 h. 
11,089. ‘Improvements in clectrostatio instruments." Tur BRITISH 
Тномком HOUSTON Co., LTD.. (General Electric Co, United States.) Мау 19th. 
11,090. ‘Imyrovements in and relating to electric switches.” Tue Ватієн 
THomson-Hovston Co., LTD, (General Electric Co., United Staten) May 18th. 


1 1 “ Improvements in and relating to electric meter. С. W. ATKINSON. 
ay 18th. | 
11,107. Imp ovements in and 0. B. É to eleciric lighting and heating 
err * C. Н. van AÁsPERN, С. OBINSON, and Н. W. vax- RADEM. 
ay 18 


11,111, “А new or improved electrically-operated hoisting winch.” A. J. 
GUSTIN. May 18th. i : 

11,116. *'Eleotrical signalling." L. A. Harps. May 18th. А 

11,141. *''Improv«d method ot winding armatures. of dynsmo-eleotrio 
machines." W. А. Ken and PATENSON, Coorer & Co., LTB. May 14. 


11,168. "Improvements in ssfety devices for protecting dynamo-electrig 
machinery and the like sga'nst the excessive voltage 6ccurring when they i 
switched in or out." Тнк ELEKTRIC.TATS-ACTIEN-QESNLLSCHAFT VORMALS 
LAHMEYER & Co. (Date applied for under Patents Act, 1:01, June 28rd, 1908, 
being date of application in Germany) May 14th. (Compiete.) 


11.177. An improvement in e'ectricity meters.“ I. RR VILLIIop. May Lith. 
тоат та) 
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Excrosnec Cwu- ours. G. 8. Sluce and F. Chase. 8,568. February 18th. 


Fuxtcre Éavps коң EvscrricaL Сокрсітз. A. G. Brooxrs. (H. D. Beete and 
R. M. Thomas, U.S) 3,989. February 19th. 


CONSTRUCTION. CF ARMATURES FOR ALTERNATING CURRENT ELECTRIC MOTORS. 
и. ris Mator, W. F. Grafton, and Mavor & Coulson, Ltd. 4,011. February 


ELkCTRIC REGULATING SwitcHes. H. W. Dix. 4,976. February 24th. 

ELECTRICAL Resistances. R. W. Paul. 4,988. February 25th. 

A CHAIN AND PULLEY COMBINATION APPLIANCE UTILISED FOR RAISING AND 
LOWERING WHIGHTS AT THE EXTREMITY OR OTHER PART OF A CURVE AND 
PROTECTING ELECTRICAL CONDUCTORS OR OTHER MATERIAL FROM THE MoviNo 
Rore. J. Stevenson, Jr. 4,890. February 25th. 

Rai, Вохрѕ ron Evectarc RAn. wars. C. Bauer. (The Helios Electricitits 
Aktiengesellschaft, Germany) 4,442. February 25th. 

REGULATING THE VOLTAGE OF ALTERNATING AND Сохтхсосв CURRENT 
GENERATORS BY MEANS OF ALTERATE CURRENT ExciTATIONS. Cromptén and 
Co., Ltd., and R. Goldschmidt. 4,588. February б}. 

TELEPHONE ReEcrivens. W. G. Heys. (The Hutchison Acoustic Co, U.S.) 
4,504. February 28th. 

Воввіхв on ForMERS, Bris HOLDERS AND THE LIKE, USED FOR ELECTRICAL 
Fükrosks. W. Appleyard. 3,781. Maroh 2nd. 
ELECTRIC SWITCH коң Motor CYCLES AND VEHICLES, 

March 4th. 

ELECTRIC Arc Lamrs, C. Oliver. 5,046. March 4th. 

CONTACT BREAKERS FOR INDUCTION OR SPaRKING COILS AND THE LIKE. 
R. W. Sanders. 5,160. March 6th. " . 

ELECTRIC Motet CONTROL Вуүѕтғмк. E. A. Carolan. (The General Electric 
Co., United States.) 5,170. March 5th. 

BRAKES, PARTICULARLY APPLICABLE TO BRAKES FOR ELECTRIC TRAMCARS. 
T. Vickers and E. Andrews. 6,01. March Sth. 

Rotary Faxs E. A. Carolan. (The General Electric Co., United States.) 

* 5,289. March 6th. i 

ELECTRIC TRAIN CONTROL Systems. E. A. Carolan. (The 
Co., United States.) 5,292. March 6th. 

ArPARATUS FoR MEASURING ELECTHIC RESISTANCES. 
shed & Vignoles, Ltd. 5,492. March 9th. | | 

ELECTRIC MOTORS AND REGULATING DEV СЕВ ron RaILWay TRAINS OR VEHICLES 
ACTUATED By ELECTRICAL Exercy, J. S. Raworth. 5,494. March 9th. 


DyNaAMo-ELEcTRIC MACHINES. F. Porsche, 6,561. March 10th. 


CLUTCHES, Brakes, DyNAxoM&TERS AND THE Likk. H. 8, Hele Shaw, 5,730. 
March 12th. 


ELECTRICAL MEASURING INSTRUMENTS, 


C. T. Mason 5,011. 


General Elec'ric 
B. Everrhed and Ever- 


W. C. Fisher 5,741. March 12th. 


ELECTRO-MAGNETIC Srorring DEVICE ror SHUTTLE EMBROIDERY A&D SIMILAR 
Macuinres, H. Beyreiss. 5,793. 
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signal until after the mischief is done. 
the further question arises :— How fur is a more or less 
pronounced dermatitis the usual and necessary accom pani- 
ment of cure ? 


reading in this connection. 
` husband of the patient for payment of professional fees, and 


its most literal sense. It is true that, so far as the X-ray 


. photograph—the “ radiograph ”—1в concerned, an improved 


instrumentetion has fo far shortened exposures: that the 
harmful, inflammatory effect known as X-ray“ dermatitis,” 
or * X ray burp," need not be apprehended. A five minutes 
exposure ought to be sufficient for the most deeply lying 
organs of the body; and this with the tube at 7 in., from 
the ekin involves no ritkt— wbatever be the construction 


and condition of the tobe, the penetrating power of the rays, ` 
the number of interruptions, the size of the secondary coil, 


or the eusceptibility of. the patient. Prolonged.. screen 


examinations for renal calculus bave sometimes. produced 


burns for which damages bave been claimed ; but in the 


light of past experience such cases ought no longer to be 
. possible, 


Neither ought the chronic “dermatitia of 
" ever to occur now that the:necessity.for suitable 


operators ' 
But the cases that 


precautions is properly understood. 


.. occurred (for instance, amongst hospital operatorg and 
. others) before the danger was properly realised, still, exist, 
and might constitute reasonable grounds for claim to com- 


pensation. Altogether it seems evident to those best able to 
form an opinion, that actions, to recover damages for X-ray 
barns caused by “diagnostic exposures” will become very 


uncommon in the future. But in view of the preeent ezten- 


sive employment of raying for curative purposes, the 
question assumes a widely different верер. Неге repeated 
exposures are necessary, and no care and skill, however great, 
oan at present guarantee an absolute immunity from risk. 
As is well known, ten to twenty days may elapse between the 


appearance of the deleterious effects and the ex Oo ure which 


caused them. Nature scmetimes fails. to hoist the danger 
But apart from this 


It is evident that whoever undertakes the treatment of any 
morbid condition by X-raye, undertakes a serious responsi- 
bility. He must err neither on the side of rashness nor 
timidity. Especially must there be a complete under- 
standing, perhaps even expressed in writing, that the patient 


is aware of the nature of the treatment, and is willing to 


accept its attendant risks or necessities, All this seems 
self-evident, yet a reference to the reports of cases that 


` occasionally find their way into the Law Courts seem to 


show that these precautions are not always taken, and 
these responsibilities sometimes ignored. A case reported in 
the columns of.this journal on May 20th, is instructive 
Here: a medical шап sued the 
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the finding of the jury was to the effect that “ the defendant 
did not consent to the X-ray treatment, and that the treat- 
ment was improper, negligent, and unskilful.” In the face 
of the medical evidence, it is difficult to see bow any other 
verdict could have been returned. If the treatment was 
applied without the knowledge and consent of the patient’s 
husband, it was certainly, in this sense, improper. If it was 
deputed at one time to a layman, and at another to a nurse, 
it was certainly negligent, and this is a point by no means 
sufficiently insisted upon in the trial. That it was unskilful, 
seems to have been considered proved by the very extensive 
burning produced. Whether the medical evidence as to 
unskilfulness, and, indeed, other points would quite satisfy a 
critical observer, is, perhaps, another question. It seemed 
to be the impression of at least one witness that if H. v. 
currents could do no good, they could do no harm." Such 
a view does not accord with the experiments of Bordier aud 
.Lecompte, who have demonstrated that such currents 
showing on d' Arsonval's instrument a milliamperage 
of about 500 сап kill or parelyre small animals 
such as rabbits. Surely, therefore, high frequency 
currents must have some potentialities for mischief 
even in man. The same critic. might even go 
further and demur to the very dogmatic utterances of some 
of these witnesses with reference to the inability of X-rays to 
penetrate beyond the skin and to influence internal -disease. 
Again, in view of the fact that the “mechanism " of the 
X-ray burn has never yet been elucidated, the same observer 
might be surprised to learn that such burns can be “ effec- 
tually prevented." - Farther, the same censorious person 
might refer to the fact that some operators think (ahd they 
have a right to their opinion) that a certain amount of der- 
matitis is the more or less neceseary accompaniment of cure; 
he might even go bluntly to ask, in his own objectionable 
way, how far it is proper to tell a jury that every precaution 
ought to be taken to prevent such effects upon the skin. 


Passing from the main issue certain reflections suggest 
themselves bearing on the whole question. In view of all 
that is known on the subject, has the medical employment of 
X-rays really reached that measure of scientific precision 
that might be expected? Knowing, as we do, how tosift 
and separate one from another the various radiations that 
proceed from an X-ray tube, why is there no record of exact 
experiments: to ascertain what is the actually harmful agent 
.—what the actually helpful one? Consider for a moment 
the chief components of this compound radiation :—Ultra- 
violet rays, alpha rays, cathode or beta rays, X or gamma 
rays. Of these it is known that the ultra-violet have but 
little penetrative power—a pocket handkerchief will stop them. 
With ease the alpha rays may also be intercepted. Much 
more difficult to arrest are the cathode and the X-rays, but 
here we have only to remember that the former can be 
deflected by a magnet.and thus eliminated, leaving only the 
X-rays. But besides these radiations, there are also to be 
reckoned with certain chemical or oxidising effects, and also 
electrostatic effects. From the latter the skin can easily be 
protected by various devices, such as an earthed aluminium 
screen. The ionising, or oxidising, effect requiring, as it 
does, the presence of oxygen, might presumably be eliminated, 
as suggested by Sir Oliver Lodge, by employing an atmos- 
phere of hydrogen, or applying a tightly fitting cover to the 
part, or in other ways. | 

It thus becomes evident that whatever be the deleterious 
or burning agent it can theoretically be eliminated. But 
again crops up the ever-recurring question—is this elimina- 


tion desirable ? Can we do without the effect in question ? 
This chemical, or ionising, or oxidising action of the ray upon 
the air in contact with the tissues may be the cause of the 
burn, but there is, at least, an equal possibility that this very 
same chemical effect is the active agent in the destruction of 
the morbid growth. Such a hypothesis might help to explain 
the destructive effect of raying upon surface growths, its 


failure to influence the deeper tissues (which it certainly 


penetrates) being ascribable to the absence of oxygen ; and 
those burning effects sometimes seen on the skin at the side 
moqt distant from the incidence of the rays might similarly 
be accounted for. Given the co-operating presence of 
oxygen, the X-ray might be able to influence even deep-seated 
tumours ; and it is quite possible, as suggested by Sir Oliver 
Lodge, that, before long, we may find ourselves working on 
these lines. ED 

What can be said of radium in this connection? 
Although the egregious claims and irresponsible statements 
that quickly followed on its first discovery have now, 
happily, given place to sober judgement.and sound work, it 
cannot be said that much has hitherto been accomplished by 
the medical employment of radium. It is not exempt from 
the risks of the X-ray, but it certainly presents considerable 
facilities for application in certain difficult positions, and ite 
gamma rays doubtless excel the X-ray in penetrating power. 


Zut then, again, as already insisted on, mere penetrating 


power is not all that is required ; the X-ray has penetrated 
many a morbid growth. which, neverthel. вг, it has proved 
powerless to influence. Practical experience must be accu- 
mulated ; we must be content to watch and wait and work 
with an open mind. But, in the meantime, unless it can 
be proved that radium can do something more than cure a 
rodent ulcer, it cannot claim superiority, or even equality in 
a comparison with the radiations of the focus tube. 
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The Ix the present issue is concluded 
Conduotometer. an article by Mr. Rollo Appleyard uuder 
the above title, in which, besides dispelling some mis- 
apprehensions as to its scope and mode of operation, be 
further explains the theory and capabilities of the instro- 
ment. The conductometer is a striking example of the 
product of pure scientific reasoning applied with the specife 
purpose of attaining a definite end,. whilst combining in the 
apparatus the utmost simplicity of construction and working 
with a sufficiently high degree of accuracy to fully comply 
with practical requirements. That Mr. Appleyard hes 
succeeded to admiration in accomplishing his object, is best 
demonstrated by seeing the apparatusin use, as we have, and 
examining it in its latest form, which is before us; the 
only changes made in this type are in points of detail, 
improving the arrangement of the terminals so that mistakes 
in connections are practically impossible, providing a rack 
and pinion adjustment with no back-lash, and improving the 
arrangement of the two sliding scales. One of the most 
curious features of the instrument is the simplicity with 
which the песеввагу corrections are made—corrections which 
are unavoidable, no matter what system or apparatus is used, 
for they depend upon the wires under test—namely, in 
allowing for variations of cross-section. If the diameters 
of the wires are measured, the “deviation” per mil 
of difference from the standard, as measured, is 
simply 50 — d ; if the wires are weighed, the deviation per 
unit of mass is given-by 25 — m. These constanta are 
absurdly simple to remember and use; but even they, of 
course, can be replaced by tables or curves. We believe that 
in the conductometer Mr. Appleyard has provided cable 
manufacturers with an instrument for workshop use which 
fulfils practical requirements to a degree beyond whici 
nothing could reasonably be desired. | 


No man has done more than Prof. 
Rutherford to elucidate the nature of tle 


Prof. Rutherford 
on Radium. 


* processes going on in radio-active substances. His highly 


original and delicate experiments, and his masterly analysis 
of the evidence provided by these experiments, have revo- 
lutionised our ideas of molecular and atomic physics, sod 
revealed to us the existence in matter of an nns 
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source of energy. It is not to be wondered at, therefore, 
that bis lecture at the Royal Institution on the 20th ult. 
attracted a crowded and brilliant audience. So great has 
been the public interest in radium, and ко much has been 
published about it in technical and other journals, that it 
was difficult even for Prof. Rutherford to tell us anything 
new. The emanation from radium  reoeived special 
attention in the lecture. The lecturer stated that the 
emanation, though exceedingly minute in quantity, con- 
tained three-quarters of the whole energy of radium. If 
we could collect a cubic inch of the emanation, the tube 
which contained it would probably melt, while a few pounds 
of the emanation would supply enough energy to drive a 
ship across the Atlantic. The energy of the emanation does 
not last very long, since it falls to about half its original 
value in four days. Recent discoveries point to the con- 
clusion that radium is widely distributed through the sub- 
stance of the earth. The emanation bas been found in the 
discharge of deep springs, in volcanic mud, and in clay 
soils in many parta of the earth's surface. This suggests 
the theory that tbe internal heat of the earth is due to 
radium, and if this be true it must lead to an important 
modification in the period calculated for the age of the 
earth by Lord Kelvin. Nothing could better illustrate the 
immense increase in the resources of scientific research than 
the rapid development of the apparently insignificant experi- 


ments of Becquerel into the present far-reaching theory of 


radio-activity. 


Joint Eleotrical THE récent inauguration of the Staly- 

Buprly Schemes. bridge, Hyde, Mossley, and Dukinfield 
joint electrical scheme marks ap epoch in the development 
of municipal electrical undertakings in this country. This‘is, 
we believe, the firat instance of a group of municipal 
authorities making common cause in a projected scheme of 
electricity supply, and the circumstances of it& conception 
should prove of exceptional interest to those smaller 
authorities who have recently taken upon themselves, or pre- 
pose in the near future to take over, the burdens and respon- 
sibilities of the electricity supply business. In fact, some such 
scheme as the above would seem to be the logical way out of 
the difficulties now fast approaching, which will beset the 
smaller municipal schemes when once the advantageous 
features of the many large power concerns are brought home 
to the consumer generally. 

Before launching out into expensive extensions of small 
local plants, it would certainly appear to be worth the while 
of the smaller communities to ponder thoroughly some scheme 
for amalgamating their several interests in a larger and more 
comprehensive generating system. Such a step would, of 
course, involve the sinkiog of all petty local jealousies, which 
usually preclude common action on the part of neighbouring 
authorities. If these, unfortunately very real, difficnities 
could be overcome, and united interests be substituted for 
.tbe present isolated ones, there would sppear to be a reason- 
able prospect of successfully staving off the fateful day when 
balk supply by the power company will either supersede or 
render unremuncrative the smaller supply undertaking. 
It must, of course, be granted that the power company 
- possesses inherent possibilities, denied, as things stand at 
present, to any municipal lighting concern. 

However, there does not seem any solid reason why the 
attention во lavishly bestowed on “lamp” connections 
should not be transferred to the still, unfortunately, 
secondary motive power consumer. For despite the 
arguments of a certain plausible local paper, which 
candidly welcomes a proposed power company, becanse it 
may, by relieving the Corporation of its power consumere, 
help it over the voltage difficulties encountered in combined 
lighting and power supply, we cannot but regard the power 
consumer as the most important development at the present 
time, so important, in fact, that the power companies find it 
well worth their while to step in aud cater for this demund 
specially. To the local Councillor who can realise the 
primary importance of the latter procedure and add to 
that, some appreciation of the value of united sction 
among neighbouring authorities, we commend the Staly- 
bridge example for whut it may be worth. 


. the resistance diminishes. 


THE REPULSION MOTOR. 
By F. W. CARTER, M.A. Cantat., 


(Continued from page 868.) 


BEFORE entering on a mathematical analysis of the features 
of this motor, it might be well to mention коше of its chief 
characteristics, since, although these will te fully brought 
out in the course of the analysis, the interpretation of 
mathematical rezulte appears to be a rather rare accomplish- 
ment among engineers. The greater part of such inter- 
pretation, however, will be introduoed in its natural place 
after the analysis, and the features here mentioned are 


service characteristics which might be observed in operating 


the motor. 

As above mentioned, the motor possesses the drcoping 
speed characteristic essential for a successful railway motor ; 
that is, the terminal voltage being constant, the epeed is low 
when the resisting torque is great, and rises. continuously as 
Synchronism is not a singular 
speed with this motor, which, in fact, is capable of passing 
through it, and running away like a continuous current ` 
series motor, if the  coupter-torque be sufficiently 
reduced. Whether or not the motor can be started 
from rest with full voltage on the terminals, 
depends entirely on what it has been designed to stand. 
With a given resisting torque the speed can be varied, as in 
the continuous current railway motor, by variation in the 
terminal voltage. With two motors, therefore, two speeds 
can be obtained corresponding respectively to series апа 
parallel runnirg, whilst it is possible to economically run at 
other speeds by the use of а compersator or auto-trans- 
former. The speed can also be varied by shifting the 
brusbes, being generally diminished as the short-circuited 
coil is mcved farther from the centre of the field poles. 
Thus fractional speed running with this motor does not 
involve the waste of energy that attends the running of con- 
tinuous current railway motors on resistance pointe. 

An apparent objection to the repulsion motor lies in the 
fact thst to reverse the direction of rotation it is necessary 
to shift the brushes with reference to the field from 
one side to the other of the pole centre, and, of course, the 
same objection applies to &pred regulation by moving the 
coil under commutation. ]t would never do to have to 
actually sbift the brushes of a railway motor, but in this 
case it is quite unnecessary, since it is easy to move the field 
pole. The stator winding will be a distributed one with all 
coils alike, and the position qf the centre of the pole will 
depend on the connections between coils. If, therefore, the: 
connections which control the above features are made in the 
rever&r or controller, the pole can be brought to wherever 
we please. In the Latour and Winter-Eichberg modi- 
fications of the repuleion motor, the pole is shifted electrically 
to the required position; the auxiliary current introduced 
iuto the armature producing a cross field which, compounded 
with the main field, gives a suitably situated resultant. 

We will bere introduce the greater part of the analysis, 
leaving the interpretation of the resulta until we can take а 
comprehensive view of the whole. 

Let figs. 1 and 2 represent the motor diagrammatically. 
Fig. 1 shows the electric circuits and connections, assuming 
a two-pole field, whilst fig. 2 is the corresponding working 
diagram referred to in the following analysis :—The reason- 
ing will be so conducted as to apply to a multipolar motor, 
and where more than two poles are assumed, the armature, 
for the sake of definitenese, will be assumed multiple wound. 
This assumption is justified, since the action of tbe motor 
does not depend on convenience of winding. In fig. 2 lct 
xi x be the line of the field poles, А! o A the position of the 
coil short-circuited by the brushes, and r! o the position of 
any otber armature coil. A 0 X = а, РОХ =0. We shall 
av ume the field and armature windings to be distributed as 
they would be in practice. . 

Let the applied or stator field at the armature face be 
assumed to fcllow a sine law both in time and distribution, 
and let its value at Ө be в cos Ө sin / per unit angle. 

The field due to the armature current has its maximum 
values at л and Al, and is zero at right angles to these 
positions. Assuming the distribntion of this (lux to follow 
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a sine law also, let ita value be, — в! cos d — asin pi + р 


at Ше armature face. | 
Armature Current.—The total flux of the applied field 
threading the coil P! o P is, Tu. 
5 | 
fp сов d gin pi d Ө = 2 В sin Ө sin t. 
| —r +90 
Hence the induced E. M. F. in this coil is, 
== 24 (2 B sin 0 sin 5% А 
f ‹ 
= — 9 в ( сов Ө вір pl + рвїп Ө cos р/! 
where w = м , the angular velocity of rotation of the 
ill 
armature. . 


To determine the total E. M. F. generated in the » coils 
forming one circuit between brushes, we take tlie mean 


4 


Fic: 1. 


value of this elementary E.M.F. between the values 0 — a 
and Ө = u + x, and multiply by n. Thus we get— 


1 а r е _ 
n x 1-2 (w cos 6 sin pt + p sin cos pl) d ¢ 
* 
` а 
4 эв 


Д 


Let L be the self-induction, and k tbe resistance of tbe 
armature, meusured between brushes, and i the total arma- 
ture current. Then 


(— w sin a віп рі + p cos a cos pt). 


— к 


di ANB А ; 
bo + Ré—— ———(— sin а віп pl + p сов « сов pt) 


4nB veo ap wt ante ——; (1) 
E C NR OS A ES эл = вір pt , 
x L* p* + R л. 
кр есй а + IL о р gin 
where iade. crm (2) 


I. % cos a — Rw etti а 
3 ів, of course, the same epoch angle un was introduced in 


the expression в! coge: 0 — « віп pt + 3 for the armature 
current field, since this field is in phuse with the current 
producing it. "E | 


ROTATIQN 
E ———--— 


Field due fo Armature.—The total field in the air-gap at 
the point 0, at any instant, /, is— 
B cos б sin p/— в! cos Ө — a sin p/ + B. 
Of this, n сох 0 sin % is the applied field, and — в! 


cos U — «sia / +3 is the field due to the armature 
currents. The latter field causes the E. M. F. of self- 


. the relation required. 


induction, so we can obtain the relation between BI and B 
by equating the E. M. F. caused by this field to the E. M. P. 
of self- induction. The flux due to the field in question 
through the coil at 0 is— | | 


{ BI cos 6 — asin pb + d) dO 
=з + Ө 
= — 9 n! віп 0 — asin pt + р. 
The E.M.F. caused by this flux in tlie coil at 0 is 
+ 2 в! (w cos Ө — a sin pl + В + y sin 0 — а cos pl + В). 
Hence the total E.M.F. of self-induction is 


Ann om i 

s „ 7 C08 yt + = — L 47 

s — L 1 = Ann sin pl + В. 
| т 


Substituting for i from equation (1), we get 


Bt = pp M P vont a + e min a 
L I + k 


\ 


(8) 


Torque.—The torque on the coil at 0 is 2 в cos 0 віш pt 
x current in the coil. 

The torque op then coils forming one circuit between 
brushes is— 


n. Ф е е 
— 2 B віп pl Гев 0 d 0 x current per circuit 
R 

a 


4 n B е M . ә 
==— — — sina Sin pl х current per circuit. 
т 


Hence from equation (1), the torque on Ње whole armature 
at this instant is— a 
72 
17 p * 
— I Cid a + оё мца . ; . ; 
| т? — Sin a Bin pe ви ҮШ + A 


Thus the mean value of the total torque is— 


ET 8 п? B? * „* G а + w* КТЕ “ 


Sin «a сов f 


z PLE 
B N?B? р сои — Rw ein a. 
Em uc c AU YO 
a 1? t, + kT“ 


| (See equation 2) „ 
We shall frequently use the abbreviation = = y. 
sp 


Sub- 
etituting this in equation (4), we get— 
a R 3 м, . = 7 ; * 
„% M ааа ф 


ow 
(To be continued.) 
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THE CONDUCTOMETER. 


By ROLLO APPLEYARD. 


(Concluded from page 817.) 


Son writing the foregoing account of tbe method of 
calculating the “ deviation for the diamefer method, 1 
have dit covered a simpler and more accurate general ex- 
pression for the scale-setting, which enables me to replace 
Curve 1. by a surprisingly simple formula ; for I can prove 
that in whatever unit the diameter is measured, the “ devia- 
tion“ for one such unit change in the nominal diameter is 
50 divided by the diameter. It matters not whether the 
diameter of a wire is expressed in mils, millimetres, or inches; 
if you choose mils, the “ deviation " derived from the above 
formula will represent the number of ecale-divisions of л 4 
(fig. 1) to compensate for 7 mil change from the nominal 
diameter; if you choose millime/res, the * deviation ” will 
correct for 7 millimetre change, and so on. For example, 
the “deviation” fora change of 1 mil in a 40-mil wire 
is simply 10 = 1:25 divisions of scale A A (fig. 1, p. ^16). 
The “ deviation to correct fora change of 1 millimetre in н 
wire of 80 mm. nominal diameter ів £3 = 0'625. Maore- 
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over, whatever the unit chosen for diameter measurements, 
the graduation of the conductometer remains the same, i.e., 
each division of a A (fig. 1) is always ,},th of the total 
length of the bridge-wire ; and the bridge-wire can be of any 
convenient length. "The formula is therefore perfectly 
general. 
general equation (5); p. 815, which may be written— 
= 100 % + 50 y: (5) 

2d? + 2 % y 
where d is the nominal diameter of any wire expressed in 
any unit, and where y is a small change,in that diameter, 
expressed in the same unit. In this equation, y may be 
given either a positive or a negative value. It is obviously 
not sírictly correct to assume, ав we have so far done, that 
the “ deviation ” for + y i8 exactly equal and opposite to the 
* deviation " for — y ; for this is only rigorously true when 
y is infinitely small compared with d. To reduce errors, we 
might. work with one or other of two expressions, according 
to whether / represents au increase or a decrease of dia“ 
meter ; but this would lead to complexity. The alternative 
їв to calculate a mean value, applicable within close limits to 
either ап increase or a decrease of diameter. 

If we put — » for + y in equation (5) we obtain— 

— 100 dy + 50 2? 
248 —2dy y (54) 
In arriving at a numerical mean from (5) and (54) it is 


Va — 


necessary to remember that the scale-setting va is opposite 


in direction to v. Before taking the mean we must, there- 
fore, reverse the direction of va by multiplying the numerator 
of equation (54) by — 1. The numerical mean ів thue— 
v =} ( О a % 
( d + 2 4% t+ „ зй 2 dy + % 
This reduces to— 
| = 8 a у 
Now since, by hypothesis, y is always 
small compared with d, we may with 
perfect assurance neglect y* in the 
denominator in comparison with 4 dt. 
We thus obtain the useful form— 


(58) 


Ve = А (5с) s МА 
If y is unity, we have [ e 
v= э, | (5D) et 


i.e., the scale-setting for unit change 
of diameter in a wire whose nominal 
diameter is d such units, is simply 
- 0 divided by the diameter. 

At the Physical Society last year I 
showed that the conductometer can be 
used with great facility for measurements 
by the mass method. A short statement of' the method 
appears in the Philosophical Magazine for March, 1904. 
The theory is as follows: Let mi, mi be the masses ‘of two 
wires of equal length and of equal percentage conductivities ; 
and, as before, let т, be the position of balance on a slide- 
wire divided into 100 equal parts. The condition of balance 
18— 


100 —L __ L 

Mg mi 
р = 10 7 
Ms + Me ‹ ) 


In obtaining equation (5) it was proved above that the 
scale-setting to compensate for ene 1.6., the “ devia- 
tion " ig— 


у = L — 50. 
Hence, from (7), when the mass method is employed 
= 100 . — 50, 
Ms + Me 


or, numerically, expressed in scale-divisione, 
mn, — m, | | 
My + me : (5) 

Hence, the appropriate scale-setting ів fiffy times the 


v= 50. 


To obtain this formula we will begin with the. 
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_ Curve II. —Bbowing the conductometer scale-setting (e 


of any length or gauge, to compensate for a change by c one unit of mass, for а wire of any given lefigth, 
the nominal mass of that length of the wire being m such units. 


the length of the bridge-wire. 


difference of the masses divided by the sum of the masses, for 
any equal lengths whatever of lest-wire and standard wire, 
the masses being expressed in any single unit of mass what- . 
ever, . You can weigh your wire in tons or in ‘milligrams, a 
yard of it or an earth-quadraut of it; from your weighings 
equation (8) will tell you through how many hundredths of 
the bridge-wire you must move the slider to compensate for 
the differences of · mass of test-wire and standard wire. 

Let us now suppose that we require to use the conducto- 
meter as a direct-reading instrament for the mass method. 
Equation (8) is so simple and so general that the“ devia- 
tion" could be worked out іп а few minutes, even by arith- 
metic. But even this arithmetic may be шой. For, in 
equation (8), let— | 
m — m, = 1. 


It then takes the form 


50 | 
1 m. 1 @) 
For all practical purposes, as will presently be proved, 
we can neglect the 1 in comparison with 2 m,, во that the 
mass deviation may be obtained from 


—.25 
| v= m | (10) 

Here v is the setting of the key к (fig. 1) in. scale- 
divisions along the scale A A, że., in hundredths of the 
length of the bridge-wire, corresponding to & change of 1 
unit of weight in the nominal weight m,, for any (equal) 
lengths whatever of standard-wire and test-wire, and for any 
unit of mass whatever. If each of the divisions on scale 
A A were divided into four parts, like scale B B, we should 
have merely to find the reciprocal of m, from Barlow's 
Tables, and multiply it by 100; this would give us the 
* deviation " in quarter divisions of PP (fig. 1). But lest 
this device should be regarded as an unnecessary com- 
plication, some may prefer to draw a curve (curve 2) 


"ME 


7 
ТЕСЕ 


Mace = m ax (fa шу covrrentent «оц whatever). 


25 
< ) in hundredths of the length of а bridge - wire 


from equation (9), by giving m, successive values. This 
curve shows the deviation per unit of mass for any 
nominal mass. 

From the form of the equations according to which the 
contact-slider is set -with reference to the deviation-scale 
(4 4, fig. 1), it is obvious that the degree of precision with 
which percentage conductivity can be measured by a con- 
ductometer depends upon the magnitude of the difference of 
of mass or diameter between a given length of a standard- 
wire апа an equal length of a test-wire of the same nominal 
size. It is therefore necessary to investigate these limita- 
tions of the instrument. For convenience we will first estimate 
what is the greatest percentage change of mass that can safely 
be allowed with the conductometer. To determine this, we 
will go back to equation (8). Note that in this equation 
(m, — ms) may have either a positive or a negative 
sign, according to whether the maes of a given length 
of the test-wire is greater or is less than the mass of 
an equal length of the standard wire. Now, the magnitude 
of (m, — m,) must be во small in com parison with m, that 
the conductivity as measured by the instrument shall be 
accurate within some prescribed limit, say within 0-1 per 
cent. As has already been proved, 0:1 per cent. con- 
ductivity is represented approximately by °? hundreths of 
Consequently, we. must 
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not allow an error of © deviation greater than ° divisions 
of scale A A (fig. 1). To evaluate the magnitude of m, to 
fulfil this condition let, in the first instance (m, — ms) = 1, 
then from equation (8)— 


n, — n, | 50 11 
mM, + m p Z Me + 1 » А: ( ) 
Next, let (m, — m.) = 1, во that 
Me — Mg 50 | 
50 т, + m == 2m,—1 = В, (12) 


— 


The “ deviation " worked out from А is to agree with the 


* deviation " worked out from B to within ^'. This con- 
dition is represented by the expression— | | 
s 50 50 01 S 
В — А = -= 7ũẽ -—— — —— ee a 12 
| 2m, —1. 2 m. ＋ 1 a? A) 
which gives m, = 31-6. 


Hence if we are to use either A or B, m, must never be less 
than 31:6 of the mass-difference ; or, in other words, we can 
only permit a 3:16 per cent. change of mass in m, But 
by taking the mean of A and B, we сап obviously double 
this limit, making it 6:82 per cent. The mean is— 


A+B 100 m, 
2 4 . — 1 (13) 


Now, in all cases where m, is greater than 31:6, we may, 
without appreciable error, neglect 1 in the denominator of 
equation (18) in comparison with 4 m?; hence equation (13) 
becomes simply equation (10), i.e.— 


When the degree of accuracy has been decided upon, it is 
useful to write equation (124) in а more general form. 
Thus, if а is the percentage conductivity accuracy limit, 
replace 0˙1 in equation (124) by a; the equation then 
becomes— 

а (4 т? — 1) = 400. 
Neglecting 1 in comparison with 4 m? we obtain 


10 
mM == EOS 
. Vu 
or, if the meun valne is uscd, as above explained, 
| 5 
mm 
Va 


This gives us the safe limit of mass for unit change of 
mass for any percentage accuracy a. 

We have next to estimate a similar limit for the diameter 
method, ie., we have to find how great a change can be 
allowed from the nominal diameter, so that, the indications 
of the instrament may remain correct within a given per- 
centage error of conductivity. Let 5 be the prescribed 
percentage error of conductivity which is permitted. In 
the same manner that we obtained equation (124) from 
equation (8), we can from equation (5) write down thé 
corresponding condition for the diameter method; here the 
difference between the “deviations” for an increase and 
a decrease of nominal diameter, by the amount y, is not to 


Ь 
exceed 4" This condition is— 


100 dy — 50 уу h 


240 2 dy + , 4° 


. 


2 f ＋ 2 C—çç§ 4g 7 
which reduces to 


50 6 y — 4 %% d 6 ^ 


+ 4 0 
Or, approximately 


UA b 
— 50 ＋ = 4 (14) 
If y = 1, we have, numerically — 
14°14 
7 IL 25 е 14А 
"= у е 


If instead of calculating the “ deviation " from equation 
(5) or (5A) we use the mean value, as given by equation (5D) 
we double the precision limit, and we have consequent] y— 


utor. 
vi 


For example, if b = 0°1 per cent. conductivity, d = ,7 
= 22:4. This means that we can allow a change of 1 unit 
іп a nominal diameter of 22:4 such units, ге, diameter 
change of 4°46 per cent., without introducing an instrument 
error greater than is represented by 01 per cent. con- 
ductivity. | 
. By whatever instruments we measure electrical corduct- 
ivity, the result obtained by the diameler method will not agree 
with the result obtained by the mass method, except witbin 
limits depending upon differences of density of the specimens, 

Ia the ELECTRICAL Review, Vol. 52, p. 1066, June 19th, 
1903, I showed that since copper varies in density by about 
005 above and 0:05 below the fair average density 59, it 


. follows that when we transfer from conductivity determina- 


tions by the lia meler method, to conductivity determinations 
by the mass method, the corresponding change due to 
density differences alone may be as great as 0°56 per cent. 
above -or 0°56 per cent. below the value found by the 
diameter method. It is necessary to keep this in mind 
with any apparatus when checking the accuracy of an instru- 
ment by comparing its results when used for the diameter 
method, with those obtained with it by the mass method. 
The defect arises from the difficulty of transferring from 
“the resistance between the opposite faces of a-centimetie 
cube to the resistance of a foot-grain; such differences 
must be attributed to errors arising from definitione, and 
no’ to the particular measuring apparatus employed. 

It is sometimes convenient in practice with the mass method 
to assume a standard density for copper of, say, 9:9, so 
that the masses сап be calculated and stendard resistance 
coils can be used with the conductometer. The resistance 


‘coils should be wound with copper wire, and care should be 


taken that such a etandard coil, when in use, is ag nearly эв 
possible at thé same mean temperature as the wire under 
test. Remember that the error is about 0°23 per cent. per 
1° F. difference of temperature between the wires. If the 
temperature difference is known, it can be allowed for at 
once by setting the “ conductivity &ca'e ” through an appro- 
priate distance. 

If by chance it happens that you have a standard resist- 
ance wire that exactly corresponds with a known per cent. 
conductivity for a given size of wire, and yon have to test 
on the conductometer a batch of hanks а mil or во larger or 
smaller than that size, there is no need to go to the trouble 
of making & new standard wire. You have only to move 
the conductivity scale with respect fo the electrical middle of 
the bridge through a distance corresponding to the appro- 
priate © deviation," calculated ав above described, and clamp 
it there. The conductometer is then direct-reading for the 
new size. The appropriate “deviation” is derived from 
the difference of the two nominal diameters, or nominal 
masses of the wires or the coils, exactly as if, in the ordinary 
way of using the instrument, one were the standard wire and 
the other the test-wire. 

In the form in which the conductometer is now made 
by the India- Rubber, Gutta-Percha and Telegraph Works 
Co., Silvertown, the scale А А (fig. 1), carrying with it 
the key к, is moved by a rack and pinion, the rack being 
cut at an angle, во as to obviate  back-lasb. The 
mechanical details have been wc rked out for me very success- 


fully by Mr. Н. Berg, of the Silvertown Co. The bridge-. 


wire s s (Bg. 1) is two metres in length and is made of 
platinum-silver. As above explained, the greater part of 
this wire is wound upon two bobbins within the case of the 
instrument. 


— — !U— — — — 


CONDUITS AND CONDENSATION. 


[COMMUNICATED. ] 


FROM recent correspondence in the columns of the ELEC- 
TRICAL REVIEW, one might easily imagine that many people 
are doubtful of the value, and unaware of the properties, of 
the insulating lining in certain conduit systems, The 
writer of this little article hopes to clear up some of the 
doubt on this matter, and readera will probably agree with 
him that there are generally two sides to a controversy of 
this sort, and a correct eolution lies somewhere midway 
between the two extremes, 


t 
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As regards condensation troubler, the writer is inclined to 


| believe that, whenever this cccurs, it takes place chiefly on 
‚ the outside of the tubing when a change of temperature, 
sufficient to cause a precipitation of “dew,” has occurred 


between the surface of the conduit and the surrounding 


atmosphere. This condensed water trickles along the con- 
duit, and succeeds, eventually, in getting into the joints to 


: the interior, and finally comes to rest in some suitable bend, 
to the detriment of the cables or wires. Further, it tenda 


` to accumulate at &üch places, since the conditions for re-. 


evaporation are poor in the extreme. If jointe, then, were 
absolutely water-tight, it seems clear enough that such con- 
densed water could not possibly gaia entrance to the tubing, 
but absolute water-tightness seems difficult to obtain, unless 
& lead-covered system is used. 

From the point of view of temperature change, iron seems 
the very worst material to use for conduits, Its very low 
thermal capacity, compared, say, with porcelain, and its 
relatively great oonductivity for heat, render it a very easily- 
cooled substance. This occurs rapidly when it is placed in 
exposed or draughty situations, the quantity of air per day 


impinging on it, and depositing moisture, amounting to тару 


thousands of cubic feet. О | 

On в day, then, when а few degrees lowering of tempera- 
ture causes the iron conduit to act as а condenser, it becomes 
important to examine the question of lining the conduit 
with a non-conducting substance; since it is clear that, 
owing to the small quantity of air inside the conduit, the 
heat stored in this way is insufficient in itself to keep up the 
temperature of the iron іе. — -— 

In this connection, it is interesting to compare the conduit 
to an engine cylinder subjected to a slowly cyclic periodic 
change of temperature. | x | 

For the flow of heat through an infinite plane slab, we 
have the equation— | 

8 „ 1 ðv 
à * 
and integrating this in the usual way, we have 


— A/T | | — 
Ut k an (2 rnt — e т") 
- ur | k 7 
where v is the temperature at any depth, z is the substance, 
a is the amplitude, n is the frequency, and / the time. The 
symbol & is called the diffusivity, and for iron its value ів 
0:250, and for limestone 0'004. Regarding the maximum 
value of this fluctuation of temperature, viz :— 


v = 1 7714 
eT 
€ k 


We notice that a small value of & tends to reduce the 
amplitude. For instance, in the case of insulating material, 
the amplitude, after a time, is divided by £9; whereas in 
iron, in the game time, the amplitude is only divided by г?, 
We вее, therefore, that the insulating material is not very 
subject to rapid fluctuation of temperature if its diffusivity 
equals that of limestone given above. | 

If, therefore, we regard the conduit as made up of an 
iron sheath which rapidly changes, or tends to change, its 
temperature, and lined with a non-conductor which has a 
store of heat to give out, it is clear the latter will tend to 
wipe out periodic changes as given above, by raising 


temperature, say — 5 0, where 6 is the temperature of 


the non-conducting substance, and b the thickness of the 
iron sheath, | 

. Hence, as in the case of the engine cylinder, we may at 
least use the above comparison as a guide. Since tbe insu- 
lating material, then, cools slower than iron, and owing to 
its stored heat, it tends to reduce temperatnre fluctuations. 
In other words, it acts as a kind of jacket giving up its 


. Btore of heat to the iron sheathing. 


In damp situations, this property may be very valuable, 
since, during the working hours, the insulating material will 
probably get heated, owing to the usual losses of energy in 
wires, some degrees above the atmospheric temperature of 
its surroundings. This will be given out slowly, tending to 

_neutralise the cold, and consequent condensation, in the early 
mornings, 
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Further, there appears to be no reason to doubt that the 
lining prevents creeping of moisture along the internal sur- 
face of the tabe from joints, &c., a matter of considerable 
importance where wiring of cellars, laundries, wash-houses, 
stables, &c., has to be carried ont. 

Cables have been known to stick in the conduit, neces- 
sitating ciltting out pieces of tubing here and there, when 
a fault has arisenz and the insulating material has been 


"blamed for this. However, the writer thinks thie occurs 


when the rubber solution has been used as a lubricant in 
assisting the wires through a tight place. 


When conduits are imbedded in dry mortar they are prac- | 


tically jacketed from all sudden thermal changes, and in 
this case the advantage of an insulating lining is dis- 
counted. 

Farther, it does not appear that there can be much con- 
dens. tion going on during the working hours of au installa- 
tion. 
square inch, or according to the Institution rule, viz. :— 

c= A x Xe 
there will be n rise of temperature of a few degrees above 
the surrounding air, especially in the larger sizes. This 
would probably be sufficient to check condensation under 
ordinary conditions. 

On the whole, therefore, from this point of view, it appears 
to the writer that while lined conduits are desirable in cer- 
tain circumstances, in the great majority of cases they are 


unnecessary. 


Regarding the question of insulation, there is no doubt 


whatever that wood casing generally gives a higher result 


than ordinary conduit, and the writer considers this is due 
to the number of small junction boxes, &c., into which 
wires, and ends of cables, are cramped, aud which allow 
considerable surfaces for leakage. Why it is that makers of 
electrical fittings persist in manufacturing switches, ceiling 
roses, &c., ав small and cramped as possible, is probably one 
of those things which ** no fellow can understand.” It may 
be а relic of- the telegraphic days of tapper keys, and, like 
the 4 ft. 84 in. gauge, is likely to remain with us; but it 
seems obvious to any engineer that, for the sake of mechanical 
strength and better work in detail, a slight increase in the 
size of fittings mentioned above would be a step in the right 
direction. 

There is no reason to doubt that the insulating linings of 
certain conduits do prevent leakage. If p = specific 
resistance of the insulating material, r, and 7, its internal 
and external radii, and “ its length, we have for the insulation 
resistance through the mass of material— 


p dx p 72 
1 = ua log , — 
2 ті * 21 Be г, 
fi 
0 43 р 7 
Or i= — — —. 
2 * і 0810 7 


It seems to the writer that this ** extra bit of resistance 
is of special value, since any flaws existing in the cable 
insulation due to any cause are not likely, when the cable is 
pulled into the conduit, to come near the possible one or 
two flaws existing in a length of conduit. 

It appears to be a step in the right direction, as the 
ordinary method of covering wires with insulating material 
which, when subjected to a sharp knock or bend, is destroyed, 
seems mechanically, at least, abeurd. However, house wiring 
has followed in the wake of the telegraphic, or deep-sea 
cable principles all along, otherwise we would probably 

Certainly anything tending towards a rigid insulation 
covering, and wires with lees insulation, should be welcomed 
as a simplification. Р | 

It appears, therefore, that where very bigh insulation and 
freedom from moisture troubles are aimed at, the lined 
condnit is a s/e quá non. 


Italy.—The municipal authorities of Modena have 
applied for a concession to erect a plant to utilise the water-power 
of the River Secibia for generating electrical energy for lighting and 


power purposes. 


lf the wires carry current at 1,000 amperes per 
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ELECTRICAL DEVELOPMENTS АТ 
DELAGOA BAY. 


THERE is no doubt that the Portuguese Authorities intend 
t? use every endeavour to capture the trade of the Rand and 


the .Transvaal generally, and for this purpose are going 


Еа. 1. — Vizw or PowEA STATION AND OVERHEAD LINE, 
Dzracoa Bay. | к 


to considerable expense in bringing their wharves and 
barbour equipment up to date. | 

They are now erecting six very large sheds for the storage 
of goods, and on the main wharf they have already installed 
four movable Temperley transporters supplied by Mesers. 
Artbur Koppel, Ltd. . Two large Gantry oranes, one for a 


Fig. 2.—TEkMPERLEY TRANSPORTERS. 


10-ton load and the other for а 20-ton load, both supplied 
by the Technical and Commercial Corporation, are also being 
erected. The generating plant from which power is 
supplied to the cranes and transporters, consitts of a 250-MU. P. 
semi-portabie Lanz engine, supplied by the Tecomeco, 
driving, by means of a belt, a 500-volt, 170-k w. continuous- 
current generator, which was supplied together with the 
switchboard, &c., by Messrs. Siemens Bros, & Co., Ltd., 
which firm also sapplied tbe overhead line, as well as the 
motors and electrical equipment for the cranes ; the same 
plant is used in lighting the wharves and shede. 

Thereis а great deal of work in hand in connection with Шеке 
wharves, including considerable extensions of the wharves 
themselves and deepening of the harbour in their vicinity, 
also duplication of the power plant, the installation of five or 
six more electric craner, and various other apparatus 
intended to bring the whole equipment completely up to 


date. Fig. 2 shows the four Temperley transporters; fig. 3 
the 10-ton crane which is being used in the erection of the 
20-t6n crane; and fig. 1 shows the overhead lines with the 
power station in the distance, 


CORRESPONDENCE. · 


| | until the following week. d" 


Recent Developments In Metal Conduit for Electric Light 


Installations. 


As I believe that all the makers of conduits have now 
taken the opportunity of telling us that their own syetem is 
the only infallible one, may I, who am neither a maker nor 
ome interested in any particular system, add a few words to 
this correspondence. 

As to which system is the best, it appears to me that the 


answer to this question depends entirely on the point of 


view from which it is approached. s 

There аге so many conditions to be filled that it is 
impossible to lay down any rigid rule, and this is the reason 
why makers have put so large a variety of conduits on the 
market. But there are at least two points tbat cannot now 
be ignored, no matter what system is used. These are (1) 
electrical continuity, and (2) the employment of good 
fittings. Most of those who have joined in this correspon- 
dence have, in their anxiety to push their own wares, lost 
sight of the point of Mr. Waterhouse's article, namely, that 
by the use of a certain novel device, close joint conduit 
can be made electrically continuous; and so where the 
expense of screwed conduit (be it brazed, wireduct, armorduct 
or any other fancy name) is prohibitive, its chief advantage 
can be secured at merely nominal coat. After all, this 


improvement is a great step forward ; and as condensation 


is a disease common to all conduits withont exception (pace 


Fio. 3.—10-ToN Crane. 


Mr. Woodyer) we can now narrow the choice of conduits 
down to two chief classes, namely, light and heavy gauge. 
All varieties of these can noy be made electrically-continuous, 
all condense moisture, and all can make a good job if erected by 
good men. What, then, is the difference? It is one 
merely of cost; and costs depends entirely on the whim 
of the individual. For «ll ordinary installations, then, 
sockeled ** close joint” conduit, made electrically-conljnuous, 
if properly erected, is as good as anything else for the 
hfe of rubber-insulated cable, unless the installation be 
deliberately attacked with sledge-bammers and picks. 
Therefore, the startling announcement made by your 
correspondent, Mr. Gunner, that improvements in the 
Jrocess of manufacture of screwed brazed conduit now enable 
it to be produced at an equal price to either wireduct or 
armorduct, is of little interest. If great strength be required 
either of thcee corduits will be used ; if this fector can be 


' eonduita ? 
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ignored (as I maintain it can) then electrically continuous 


“close joint" conduit is good enough for all ordinary 


purposes (I purposely exclude mines, chemical works, &o.). 
Turning now to the question of fittings—and as one who 
knows what he is talking about, J must express surprise at 
the statements put forward by Mr. Gunner under this 
heading—I can only think that his “connection with the 
trade" must have been somewhat limited, and cannot have 
included practical experience in erecting. He is evidently 
young and enthusiastic, but has much to learn, particularly 
that the selliny of conduit does not conduce to mature 
judgement on questions of its erec / jon. i 
If there is one thing detrimental to any installation of 
conduit it is the use of cheap fittings. It is all very well to 
speak of improved processesof their manufacture which enables 
the cost to be reduced, but this is a catalogue expression as 
old as the hills, and generally means that an attempt is to be 
made to cut prices at the expense of quality. Jt also 


assumes that one's competitors are not as alive to up-to-date’ 
methods of manufacture as one’s own firm, a somewhat rash 


deduction usually prompted by false perspective. 


The contractor cannot be sufficiently warned about his 


. choice of fittings, for it is in these where faults, if any, will 
develop owing t? sharp corners, barrs, and ridges; this is 
especially the case with elbows, bends, and tees, It may 
be true that the dearest is not necessarily the best," but 
any man of sound judgement knows that if he wants to buy 
a good thing he must pay a good price, and that only by 
acting on this rule will he in the end obtain true satisfaction. 
Tertium Quid. 


After the letters of Messrs. Isherwood and Schmahl, pointing 
out Mr. Bathurst's published opinions, and the position he 
took up relative to plain and lined conduits, I had expected 
that ordinary courtesy would bave prompted Mr. Woodyer 
to withdraw his expression that I had made use of misleading 
statements with reference to Mr. Bathurat's position in this 
matter. 

To make my contention perfectly clear, and at the risk of 
repetition, I will refer to my original statement: — “ It 
would be some satisfaction to those who had devoted their 
attention to ordinary conduit to know that, sbortly before 


his death, he (Mr. Bathurst) severed bis connection with. 


lined conduite, and devoted his attention to perfecting 3 
system of plain tubes." | 
Mr. Woodyer asks, Would not this lead anyone to infer 
that Mr. Bathurst changed his opinion in favour of unlined 
Possibly 16 would di so, and Mr. Schmahl’s 
extract from Mr. Bathurst's paper on Electric Wiring 
Methods of To-day,” published in the El. ECrRICOAL. Review 
of April 11th, 1902, clearly shows that he had done so; 
otherwise, he would not have stated“ an insulated conduit 
is not only unnecessary, but is an obstacle in the way of 
. the development of conduit wiring." 
These are precisely my own views, and if the above 
recital does not induce Mr. Woodyer to withdraw his state- 
ment, І can only place him in the same category as the 


woman convinced against her will, who, we are-told, remained 


of the same opinion still. 

My opposition to lined, or so-called insulated conduite is 
not due to the fact that they are inferior in any way to 
other metal condaits, but I object to the heavy prime cost of 
the material, and to paying for a lining which serves little 


or no useful purpose, while, on the other hand, it reduces the - 


capacity of the conduit, and generally tends to increase 
wiring costs. 


The way in which Mr. Woodyer sails round my questions, . 


and asks himself others more suitable for reply, is amusing, 
though scarcely instructive. With reference to comparative 
costa, although Mr. Woodyer did not answer my questions, 
the information can be easily obtained by anyone sufficiently 
interested to inquire into the matter. From data I have in 
my possession it appears that a lined tube installation costs 
in erection per point, anything between three and five times 
as mucb as an equivalent unlined system. 

In connection with the absorption of moisture by the 
lining of these tubes, I think Mr. Woodyer is somewhat out 
of his depth in his reply, but rather than give my own 
figures of tests of this material, I would ask anyone 
interested to obtain а sample of this lining and to cat away 
the tube and test for absorption after 24 hours’ immersion. 


ГА 


TJ be result will by no means confirm Mr. Woodyer's asser- 


tion that the material employed is equal to hard rubber. I 
shall be surprised if tbey do not find discolouration of the 
water by the ingredients used to impregnate the paper, 
coupled with a certain amount of deposit, and after removing 
surface moisture from the lining, ап increase in ita weight 
of from 10 to 20 per cent. | 


“ Steel conduits are seldom laid in water — possibly not, 


but, unfortunately, we cannot get away from condensation; 
and Mr, Woodyer has ndw to qualify his previous statement 
by remarking that the lining prevents “ appreciable con- 
densation.“ | | | 

In my own experience I have seen little to distinguish in 
Ше amount of condensation in lined and unlined systems, 
and if the lining is absorbent its presence is not only unneces- 
sary but detrimental from every point of view. 

Towards the conclusion of this letter, I find one state- 
ment in which I am of the same opinion as Mr. Woodyer, 
viz., there are plenty of situations favourable to unlined 
conduit wiring where the cost of other systems is pro- 
hibitive?' I notice, however, that for these installations he 
advocates solid drawn tubes. | 

I venture to suggest that it is not so mqch what Mr. 
Mr. Woodyer advocates, but what the contractors order, that 
is material. For the majority of installations a very much 


cheaper conduit would be all that is required, and Mr. 
Woodyer allows that there is a large field for cheap tubes," 


which field he leaves to others. For this, at least, one must 
be grateful to him. | 
Although indebted to Mr. Schmahl for giving the reference 


' to Mr. Bathurst's published opinion previously referred to, 


system. 


which substantiates my former remarks, notwithstanding the 
exception taken by Mr. Woodyer, I regret I cannot agree 
with all the points raised in his letter. 

Firstly, with regard to“ Wireduct," I think I may safely 
вау that this was brought out before Armorduct" had 
created a demand, the reason for its appearance being due 
to the fact that there was a call for a cheaper quality of 
material than the heavy gauge screwed brazed. — | 

In connection with the screwing of brazed conduits, I 
cannot agree that there is any difficulty. Iu fact, owing to 
ihe uniformity of their gauge and diameter, the operation 
of screwing is greatly simplified; and I do not think Mr, 
Schmahl’s contention that the larger percentage of screwed 
conduit now being used is welded or solid drawn is borne out 
by fact. All three grades of material are largely supplied by 
the Simplex Steel Conduit Co., Ltd. I can therefore speak 
with authority on the point. No welded tubing, as far as I 
am aware, can be made with the evenness and accuracy of 
rolled brazed tube, nor can the interior of a welded tube be 
guaranteed so free from internal obstruction. 

In comparing various descriptions of metal conduit, Mr. 
Schmahl can easily see from reference to my original article 
that I mention three distinct requirements, and I quite agree 
that cost enters very considerably into the comparison of each 
of thete—1 should not, for example, think of comparing 
Simplex ordinary tubing with the higher class Simplex solid 
drawn. 

So far as earthing devices are concerned, I agree that in 
general these have not hitherto proved satisfactory. This 
question is one in which the company I am connected with 
has spent a good deal of time and money in developing, and 
although over two years ago we had taken out a number of 
provisional protectione, it is only quite recently we Lave per- 
fected an idea which is both reliableard cheap, and in which 
we have sufficient, confidence to place it before the public. 

Although Mr. Schmahl has no great opinion of earthing 
devices, and is unable to recognise anything between a proper 
rcrewed conduit system and a socket joint one, I hope shortly 
to show him that with the Simplex" continuity system all 
the advantages of & screwed tubing can be secured at & 
lower cost both for material and labour. | 

The absence of all screwing tools on such a job makes 
80 considerable a difference in the labour charges and time 
occupied in erection, that contractors who are in a position 
to appreciate what such a saving means, will doubtless be the 
first to show their appreciation of the Simplex continuity 


L. M. Waterhouse. 
May 31st, 1904. 


[Tuis correspondence is now closed.— EUS. E.R. | 
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Dispated Results from a Refuse Destructor. 


Having read the two letters ander the above heading pub- 
lished in your last issue, I think a few facts will easily 
explain matters, but as Messrs. Meldrum Bros. promire 
further information, I am of opinion that it will be better to 


wait for these and reply in one letter. 
R. Birkett. 


Burnley Electricity Works, 
May 9151, 1904. 


The Price and Quality of Rubber. 


With reference to the article in your last issue anent the 
high price of pure rubber on account of its continued grow- 
ing scarcity, it may interest your readers to know that a 
scheme has been already in course of profitable develop- 
ment now for some years by which the demand for this 
article is being met by the planting of immense rubber 


orchards in a part of the American Continent eminently · 


adapted to the purpose. One of these orchards comprises 
6,175 acres, and is situated in the State of Chiapas, Mexico, 
and this is being planted with as great a speed as is rendered 
possible, 

As is well known to many, the present difficulty of obtain- 


ing rubber is due to the barbaric treatment to which trees . 


in the past have been subjected by the natives in mercilessly 
tapping to death the trees of the virgin forests, and not 
infrequently felling them in order to get all the exuding 
juice. These natives have been totally incapable of pro- 


viding for future supplies, and hence the present scarcity.’ 


The following figures, taken from the India Rubber World, 
published in New York, will give an idea as to the rapid 
increase of price per lb. of crude rubber during the 10 years 
ending 1900 :— | 


s. d s. d. | & d. s. d. 
1891 .. 2 6 to 113 1896 .. 2 111 to 3 6i 
1898 .. 2 7 to 3 1 1897 .. 3 33 to 3 8j 
1893 .. 2 8 to 3 3} 1898 ... 3 5 to 4 5 
1894 .. 9 8 40-3 O$ 1899 .. 3 93 to4 7 
1895 2 11 03 44 | 1900 .. 3 53 to 4 73 


The scheme under development at once appeals to thoge 
directly interested in the supply of crude rubber for manu- 
facturing purposes, as the uses to which rubber is put are 
increasing at an enormous rate, and also to others in other 
ways. | | 

I shall personally be very pleased to give what information 
I can of this scheme to any one interested. | 


Wm. P. Mendham. 
Bristol. 


— 


Tramway Management. 


I very much regret to notice Mr. W. R. Bowker's letter 
in your current number, couched in so fearful а strain, 
calling upon tramway managers everywhere to tremble and 
quake for the terrible times that are coming upon tbem. 

I would suggest that the most effectual way to prevent 
such calamities as he fears, is for all managers and 
authorities to make up their minds as to the best wages and 
conditions of service they can afford to offer their employés, 
having regard to the prosperity of their undertaking, and having 
decided upon these, to see that the places of those employ és 


who are not prepared to accept them without grumbling and : 


banding themselves into offensive and defiant organizations, 
are filled by new men who are satisfied with the wages and 
conditions offered. 

As one who has had considerable experience in tramway 
- strikes, I can assure Mr. Bowker and other fearful ones that 
the filling of vacancies with competent drivers and con- 
ductors does not present the difficulties he imagines to any 


determined and capable management. 
Assistant Manager. 


Municipal Appointments. 


You have recently bad some correspondence in reference 
to the above ; perhaps the experience of an officer in one of 
the boroughs within the Metropolitan area would be of 
interest to those who contemplate seeking a post at some 
future date in а borough where the Labour Party is in 
office, Recently this officer had reason to complain to some 


of “his” men as to the lazy way they were working, and 
instead of the said men being dismissed, they immediately, 
under the protection of their various unions, sent a deputa- 
tion to various Committees, and to the full Council, making 
countercharges against this officer as to the manner in which 
various schemes were carried out, and further charges of a 
personal character. Now, what is the position of this officer? 
—His authority is nil, and if his department does not pay he 
is censured and threatened by the Council, and he cannot 
weed ont the bad workmen, bat has to attempt to run with 
excessive wages and bad workmen, who are under the control 
of several domineering unions. У 

These officers are аё the mercy of the same unions who 
not only control the men, but the full Council, and it is time, 
I think, that officers formed for themselves a similar nnion 
for their protection. "The Institution instead of doing any- 
thing in the interests of station engineers, a body to whom 
it owes the greater part of its income, lends itself to the 
self-interested discussions of various manufacturers. 


Desperandum. 


Street Lighting by Nernst Lamps. 


Your correspondents, “ Two Shift Engineers," in their 
criticism in your issue of the 20th ult. of my article under 
the above heading, very wisely state that the cost of current 
is “ the crux of the whole question,” and their answer to the 
question, Can I dump current at id. per unit?” is an 
emphatic negative. In support of their assertion they cite 
Folkestone, which they find in the tables of costs compiled by 
a contemporary is debited with 1 21d. per unit for coal, 
water, oil, waste, and stores. | 
. A question of this nature can hardly besolved by reference 
to the figures of a single station, badly situated as it is for 
cheap fuel. Prompted by your correspondente, I have there- 
fore taken an average of the figures published in the tables 


referred to, with the following results :—Average of 161 


local authorities (for coal, water, oil, waste and stores) 776d. 
рег unit. Average of 56 companies 909d. per unit; ог, 
taken together, an average for 217 undertakings of 8 Id. per 

unit. My estimate of 1d. per unit was therefore not very — 


far wrong, and if I had taken ‘81d. instead it would not have 


greatly affected the result. 

Your correspondents take exception to the-omission of other 
charges, as well as profit, in my summary, bnt in doing so 
they miss the whole point of the article, in which I endea- 
voured to compare the mean cost of gas lighting in different 
towns under the same conditions, with that of electric lighting 
under similar conditions. 

I found that gas lighting worked out at £3 19861, per 
lamp per annum, and electrie lighting under one set of con- 
ditions at £2 8s, 6d., and under another set of conditions 
at £2 16s. 6d. Had I taken the generating cost of a unit 
at 81d. instead of 75d., these figures would bave been 
£2 10s, 7d., and £2 18s. 7d. instead. Deducting these from 
£3 12s. öd., we have £1 1s. 11d. and 138. 11d. respectively, 
which represente a margin for competition and profit. 

I do not, of course, suggest that if £2 10s. 7d. be the cost 
price of electric lighting, and £3 12s. 6d. the price at pre- 
Bent paid for gas lighting, the former figure would be quoted 
in competition with the latter, but I do suggest that some 
mean figure, say, £3, if coupled with a guarantee of better 
illumination, might be low enough to undercut the gas 
company, and yet high enough to earn a reasonable profit. 

I think Two Shift Engineers,” in the overheated atmo- 
sphere of their engine room, are a little *fuddled " by the 
word “ dumping.” I would suggest the popular tin plate 
analogy. If it costa £200 to install а press, and an engine 


. or motor to drive it, and after taking off, say, 50,000 tin 


plates at 2d. each, the plant and all attendant costs have 
been paid for and a profit earned, then the manufacturer is 
justified in competing for the sale of a further quantity of 
plates in a market where he cannot expect to get more than 
1d. each for them, provided the bare cost of production is 
something less than that figure; and in estimating this cost 
price he has no longer to consider the capital cost of his 
plant, but only the material, labour, and oost of power. 

To carry the analogy a step further, let the twopenny 
article be one that is stamped out so as to leave a central 
blank, which, with an alteration of the dies, can be pressed 
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into a farthing article simultaneously with the production of 
-the twopenny one. Then if in the sale price of the latter 
allowance has been made for the original plant, the former 
need only be debited with the scrap value of the blank, the 
capital cost of the alteration to the dies, and a fraction of the 
total driving power, and no charge need be made for labour, &c. 

Is not street lighting a similar case? It is a steady load 
on boilers already under steam, and may be treated as a 
valuable by-product. It will not fetch the normal market 
value of electricity, but 16 may be possible to sell the 
requisite unite at a price which will allow a small margin 
for profit after allowance has been made for the extra 
capital expended and the cost of generating the extra units, 
Why not try to get it on such terms, if it cannot be obtained 
on any better ? 


Your correspondents raise other points, such as the clean- 


ing of globes, This item does not affect the costs, as an 
electric light globe does not require frequent cleaning, like 
the lantern of a gas lamp. If it is wiped out with a cloth 
every time a burner is renewed, it is all that is required in 
practice. It would be frivolous to make any charge for this. 
The breakdown of Nernst lamp mechanisms is also men- 
tioned, but I think sufficient allowance has been made for 
this under the heading of repairs and maintenance. 

In conclusion, while thanking “ Two Shift Engineers 
for their friendly criticism, I would point out to them that 
I have never advocated giving current away; and I would 
express my humble opinion that the day which they hope for 
when “gas lighting in our streets will be practically 
unknown,” will only be brought to pass by a general recog- 
nition of a public lighting load as a by-product, and street 
lanterns as a “dumping ground” for surplus electricity. 

Henry Joseph. 

Hythe, May 31st, 1904. | 


 [*Ecoxowic" Lamps.— Will the correspondent who 
asked а question respecting these lamps send his name and 
address to the Editors; they have been mislaid.—Eps. E. R.] 


REVIEWS. 


The Fundamental Phenomena and Principal Applicaſions of 
Alternating Currents, By К. SwyNcEDAUW, Professor of 
Electrotechics at the University of Lille. Paris: Vve. 

Ch. Dunod, 1904. 

This book is written, so says the preface, especially for 
readers ‘who are already conversant with the principles of 
continuous currents, and who desire to become acquainted 
with the fundamental phenomena and principal applications 
of alternating currents without wading through special and 
too voluminous treatises. 

Although a knowledge of continuous currents is supposed 
to be assumed, the author unaccountably devotes four out of 
19 chapters to principles which every student acquainted 
with continuous currents can take as read—Ohm's law to 
wit, and other elementary principles of like simplicity. 

The author pre-supposes that his readers possess such 


t. 


mathematical knowledge as includes familiarity with simple- 


differentiations and integrations; in fact, there appears to 
be an unnecessary fondness for the sign of integration, as it 
frequently occurs where simple algebra or trigonometry 
would have been far more effective. 

It is true that the author has excluded from the book 
everything which could be termed advanced either in theory 
or practice, but it is our experience that most people who 
wish to study alternating currents fight shy of an integration, 


and jump to the conclusion that it is only used to prove 


problems which are beyond their comprehension. 

The book contains nothing new, nor does it contain even 
the latest information on the subject. It does, however, 
ne fairly clearly the rudiments of both practice and 
theory. > 

It may be that on the Continent students and engineers 
receive a better mathematical training than—it is humiliating 


to suggest it—they do in England. If so they will find the 


book very useful, but the ordinary English engineer would 
do better to purchase ап English treatise couched in really 
elementery mathematical language. 


We have often deplored the want of theoretical training 
which the majority of our really good practical engineers 


which, at one time, it was ho 


bud the present treatise is not, so far as this country 
18 concerned, likely to prove any incentive to inquire further 
into the subject of alternating currents. 

The printing and the diagrams do the publisher credit, 
but, unfortunately, the text does not appeal to us from a 
popular standpoint, and since the book is avowedly written 
for the multitude, we cannot honestly say that it has fulfilled 


its purpose. 


The Phase Rule and its Applications. By ALEX. FINDLAY, 
M. A., Ph.D., D.Sc. Together with an introduction to the 
study. of Physical Chemistry by Sir William Ramsay, 
p London: Longmans, Green & Co. 1904. 

rice 56. | | | 


This book is the first, of a series of seven distinct volumes, 
which, when complete, will form а text-book of physical 
chemistry. It also contains a general sketch of the whole 
subject, written by Sir William Ramsay, who is editor of 
the series. Not so very long ago, organic chemists were 
carrying things with rather a high hand, and went во far as to 
whisper that the inorganic branch was worked out. А 
reaction followed, due, in а large measure, to the researches 
of Van't Hoff, Ostwald, Arrhenius, and others, and the place 
ped that thermo-chemistry ` 
would occupy, has been, to & large extent, filled by electrolysis. 
This has caused a new crop of inorganic text-books to appear, 
far more valuable to the student than their predecessors ; but 
that crop, planted and watered on Continental or American 
soil, has chiefly given its increase in our country in the shape 
of translations. Now, however, we are about to have offered 
us & comprehensive treatment of theoretical chemistry from 
the physical side by British masters and specialists, and in 
consequence we shall be freed from the linguistic curiosities 
of current American scientific phraseology, as well as from 
the very natural tendency of all writers to exalt the work done 
by their com patriots. s 7 

As has already been indicated, the volume before us is really 
two works bound together. The first brings the theoretical 
side of chemistry, from the days of the four elements, up to the 
present time, and shows the bearings upon the whole science 
of the particular subjects which are to be treated in detail in 
this and succeeding volumes. It is no exaggeration to say 
that Sir William Ramsay has given us an extraordinarily 
luminous introduction, which, though highly (too highly ?) 
condensed, touches upon everything of importance, and yet 
is very pleasant to read by reason of ita simplicity and perfect 
balance. Sir William rounds off his essay (which is also to 
be obtained separately) by a reference to thermodynamics, 
mentioning the supersession of Berthelot’s and Thomsen’s 
law of dissipation of energy in chemical change by that 
which announces the greatest stability of a system in which 
entropy isat a maximum. This leaves the ground clear for 

Dr. Findlay's treatise on the phase rule. 

The phase rule, put forward by Willard Gibbs, of Yale, 
who died just a year ago, and rendered more pliable and 
useful by Roozeboom, is a generalisation which enables 
chemical equilibrium to be understood, and in many cases 
permits of prophecy as to the changes which will take place 
under given conditions. It is not complete in itself, 
requiring certain numerical data to be known ; but when 
this is the case, the phase rule is an indispensable instrument 
in careful and experienced hands. To give the simplest 
example of what the pbase rule teaches, we may take water. 

Ice (normal ice) is permanent in air below а certain tem- 
perature, melting at а point governed by the pressure. Water 
vapour is similarly permanent above a certain tem- 
perature which depends on the pressure. Between these 

ints (neglecting lag, and meta-stable equilibrium) 
quid water is the stable form of H,O. Thus, within 
limits, ice alone, water alone, or vapour alone, can exist at 
any temperature and at any pressure, But mixtures of ice 
and water—or any two of the so-called phases” of the 
©“ component" or “substance” H,O—can only exist side 
by side at one temperature, which depends on the pressure 
prevailing, or at one pressure which is governed by the tem- 
perature. And a mixture of ice, liquid water, and water 
vapour can only co-exist at one fixed temperature and at one 
fixed pressure, whatever quantity of each phase may be. 

resent, Hence a system of one component in one phase is 
* bivariant,” of one component in two phases is uni- 
Е 
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variant," and of one component in three phases is 
* invariant." | : 

But since we know the melting points of ice and the 
boiling points of water at different pressures, and the vapour 


pressure of aqueous vapour at different temperatures, the 


phase rule enables us to calculate the “triple point" of the 
invariant system ice-water-vapour, to draw the curve of any 
univariant system, or to delimit the field of a bivariant 
system. Somewhat similar rules apply where more than one 
component is present, and where the number of phases is 
other than three. Alloys can be studied most usefully by the 
light of the phase rule, even those complicated materials 
which compose “iron” and “steel.” In fact, expressed 
symbolically, the phase rule is :—P + F = 0 + 2, where 


0 and P are the components and phases, and F the “ degrees 


of freedom " or of variability in the system. 

" Dr. Findlay's book strikes us as a very lucid exposition of 
a somewhat involved subject, and as he treats it with the 
aid of numerous examples, the argument is easy to follow. 
It is a handy little volume, not too heavy to hold, and we 
need: hardly say that it is excellently printed and bound. 


Rubber, Gutta-Percha and Balala. By Franz CLOUTH. 


First English Translation, with Additions and Emenda- : 


tions by the Author. 
128, net. 


Herr Franz Clouth, the author of this work, is a well- 
known rubber manufacturer in Cologne. His first contri- 


London: Maclaren & Sons. Price 


bution to rubber literature dates back to 1873. Another 


book followed in 1879, and the German edition of the 
present volume was published in 1898. Comparing that 
with the book under review, it is manifest that a consider- 
able portion of it has been re-written, a few chapters added, 
and almost the whole of it brought up to date. f 

The author modestly disclaims any attempt to teach his 
brother manufacturers how tọ manufacture rubber goods. 
Consequently the volume must be judged on its merits as a 
popular exposition of the rubber industry. Herr Clouth's 
experience has enabled him to steer clear of unnecessary 
details, and to place before the reader a clear and extremely 
readable account of how the crude material is collected, pre- 
pared, and manufactured. By a system of systematic con- 
densation and tabulation in portions of the book he has 
managed to do more than that, for the more ambitious 
student of the volume can become acquainted with such 
details as the casual reader may skim over. 

From a rubber manufacturer's point of view, there is 
much that is useful in this work. From an electrician’s 
standpoint, a more useful book could hardly be desired. It 
is true that the application of rubber and gutta-percha to 
the electrical industry is only briefly touched upon, yet this 


is of little account, since up to its last stage, the manufacture 


is practically the same as for all other classes of goods. Con- 
sidering the great importanceof rubber and gutta-percha in the 


electrical industry, it is curious how little knowledge of them 


the great majority of those engaged in it have. Even froma 
purely commercial standpoint, a better understanding of the 
material would bring gocd results. We do not suggest that 
every reader should become an expert in rubber, ard that he 
should have a knowledge of every one of the 78 sorts of 
rabber (which the author gives details of, and which are on 
the market), but we certainly think he would be the better for 
knowing a little about these, rather than be content, as at 
present, with the vague knowledge that rubber is extracted 
from the milk of a tree, and that the very finest kind is 
called Para. From a commercial standpoint, alo, the 
record of prices of Para rubber from 1861 to 1903 (given in 
chart forra), will show him how impossible it is to use Para 
rubber at these prices, and produce insulated wire at the 
absurd price he is in the habit of offering for it. 

From the technical point of view, it is also well that he 
should understand what vulcanisation means, what processes 
the rubber has to go through, what the ingredients in a 
mixing generally are, why they are used, and what are the 
results. An insulated wire manufacturer does not mix his 
rubber with a certain percentage of mineral matter because 
it improves its insulation properties, but in order to 
cheapen the mixing. He cheapens the mixing because of the 
pressure brought to bear on him by his customer. Those 


— 


who remember rubber insulation as it was, and what it bas 
generally come to now, will appreciate the author's protest 
against this harmful practice of trying to buy too cheaply. 
An interesting historical chapter opens the volume, 
followed by a chapter on the natural history of the rubber 
trees, which the general reader, unless he be a botanist, may 
safely pass, with the exception of the names of the balf- 
dozen trees which are the principal sources of rubber. An 
excellent, in-folded map of the rubber-producing districts of 
the world is worth study. The chapter on the Production 
of Raw Rubber is excellently done, and the details of the 
processes in general use are fully given. Next follows a 
chapter on the Commercial Points of the raw rubber, a vast 
amount of information being given, in well-arranged tabular 
form, relating to all the rubbers on the market, their origin, 
impurities, and deacription. 
ollowing an interesting chapter on the chemical and 
physical properties of india-rubber comes a description of 
the manufacture of soft rubber goods (i. e., articles of rubber 
other than ebonite), in which the various processes and 
general procedure are clearly explained. The important pro- 


_- cess of vulcanisation is given a chapter to itself, and merits 


special attention from the reader, as without a full know- 
ledge of this and its resulte, the change in the properties of 
rubber from the crude to the manufactured condition cannot 
be understood. The chemical and physical properties of the 
now vulcanised material аге detailed, as well as the best 
conditions for storage, &c. A similar, though shorter, 
description of the manufacture of hard rubber or ebonite is 
then given, followed by an interesting chapter on the use and 
abuse of reclaimed rubber and substitutes. 

A precisely similar method is followed in describing the 
history, collection, qualities, production, and properties of 
gutta-percha and balata, the latter, however, being more 
briefly treated. Through the book a considerable number of 
illustrations are given, botanical and mechanical, as well as 
& couple of maps and the price chart already alluded to. 

Viewing the book as a whole, it is apparent that while 
as a complete guide to the manufacturer of rubber and 
gutta-percha it lacks many necessary details, yet as a clearly 


written and intelligent account of rubber and gutta-percha 


manufacture it is a valuable work for those engaged in the 
electrical industries, to whom a little more knowledge on 
this subject than they now possess would by no means be a 
dangerous thing. Е | 


Compte Rendu du Congrès de la Howille Blanche, 1902. 
Grenoble: Syndicat des Forces Hydrauliques. Price 
30 fr. net. 


The Committee of the Congress of the “ Houille Blanche," 
and the Administrative Council of the Syndicat des Forces 
Hydrauliques have recorded the proceedings of the Congress 
which was held last September at Grenoble, Annecy, and 
Chamonix, and of the visits paid to installations in the 
adjoining districts, in a most thorough and even sumptuous 
manner. It was pointed out, in the circular convening the 
Congress, that it was at Grenoble, in 1883, that Marcel 
Deprez carried out his famous experiments; since then 
enormous progress had been made in the utilisation of 
natural sources of power by means of electricity. 

The first volume contains the detailed report of the 
business meetings of the Congress, followed by papers con- 
tributed to the proceedings by the members. While the 
domestic affairs dealt with are of littie interest to foreigners, 
the papers, on the other hand, are of value to all who have 
te deal with water-powers, and the allied subjects of 
climatology, hydrology, and meteorology as bearing upon the 
utilisation. of natural falls of water. The automatic 
regularisation of the outflow from reservoirs, in spite of the 
varying level of the water; the construction of dams, 
intakes and conduits ; the control of turbines; the gene- 
ration and distribution of electricity, and ita utilisation 
for traction, lighting and chemical processes—all these, ss 
well as many cognate matters, are dealt with by specially 
qualified authors, the whole forming a valuable and encycl- 
piedic work of reference. 

The second volume is devoted to detailed reports of the 
visits and excursions, and is beautifully illustrated with ге 
productions from photographs, besides containing numerous 
working drawings relating to special features of the various 
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installations. The photographs are by no means confined to 
objects of technical interest, but include excellent views of 
picturesque scenes, which demonstrate that the districts 
visited were not merely of industrial interest, but also 
beautiful in themselves. All kinds of manufactures 
and industrial processes are described and illustrated, 
showing clearly the industry of the population, and 
the immense benefits derived from the utilisation on 
modern lines of the great natural resources of this region. 
We cordially congratulate the syndicate on the admirable 
manner in which they have produced this interesting and 


valuable record of a memorable occasion. 


Traitè Pratique de  Télécommunication Electrique (Télé- 
graphie- Téléphonie). Ву EDOUARD ESTAUNIE, Ingénieur- 
en-Chef des Telegraphes. Paris: Vve. Ch. Dunod. 


This work is specially remarkable for the attempt which 


bas been made to treat the various subjects dealt with, in a 
more methodica] manner, and with more attention to details, 
than has usually been the case. Abandoning the usual prac- 
tice of describing each complete instrument used in tele- 
graphy in individual detail, the author groups all the trans- 
mitters together, and then all the receivers, and so on; thus 
we have single-current keys, the Hughes transmitter, the 
double-curreni key, the Wheatstone transmitter, the wireless 
transmitter, and во on, grouped together; the idea is 
systematic in a sense, but beyond its novelty has really 
little to recommend it, and is rather suggestive of method 
gone mad. Very full descriptions are given of the Hughes 
and Baudot apparatus, but when we come to telephone 
transmitters, only bare principles are illustrated ; in fact, 
the whole work is very unequal in descriptive matter, being 
very full of detail in some parte, and showing a great absence 
of the same in others. The book is, however, very full of 
modern practice (from a French point of view), and is very 
fully illustrated, and the descriptive text is well put together. 
The whole book runs to nearly 700 pages, and is quite 
reliable; it is hardly, however, of much value to any other 
than a French student. 


LEGAL. 


SHOULD Ermornio Cans sp LIORNSED? 
Тнв Yorkehire (Woollen District) Electric Tramways Co., Ltd, 


haye been fined 2s. 6d. and costs at Dewsbury for running a car 


without a license. The case was brought under Clause 37 of the 

Town Police Clauses Act. The question turned on the definition of 
& hackney carriage, the town clerk (Mr. Н. Ellis) contending that а 
RN came under the term, “ other carriages standing or plying 
or hire.” | 

Mr. Jones, barrister, London, on bebalf of the company, 
pointed out that the trams were not run under either the Tramways 
Act or the Town Police Clauses Act, but under the Spen Valley 
Light Railway Order, 1901, which in law had the same power as an 
Act of Parliament. The company's powers were not confined or 
limited by the Town Police Clauses Act, for in Sec. 48 of their 
order 16 was stated that the company ' must" provide such a 
service of cars as may be reasonably required for the convenience of 
the public, and should they fail to do во, they were liable to a fine 
of £5 per day on every day that such service was not run. He 
quoted cases which bad been decided in which companies with 
special powers had successfully upheld their position that they were 
not governed by the general Aot. He also said that the obtaining 
of licenses would be a serious matter to the company, as their lines 
passed through no fewer than 11 separate urban districts. 

Mr. ELLIs contended that the company were governed by the 
general Act, and that to run cars without licenses they must have a 
clause in their order exempting them from such obligation. 

On the application of Mr. Jones, the magistrates agreed to state a 
special case for appeal. Notice of appeal bas already been served 
upon the magistrates and the magistrates’ clerk, and it is expected 
that the case will be heard in the High Court of Justice in October. 


QUESTION A8 TO “Extras.” 


AT the Marylebone County Court on Tuesday, before Judge Stonor, 
Mr. R. N. Cunningham. electrical engineer (trading as R. N. 
Cunningham & Co.), 171, Edgware Road, W., sought to recover 
£30 7s. from Mr. Robert Robertson. also an electrical engineer 
(trading as В. В. Robertson & Son), 141, Edgware Road, the claim 
being in respect of work said to have been done to order and 


т: eupplied. The case had been remitted from tho High 


Plaintiff's CouxsEL stated that defendart had work to be done at 
large bank buildings in Clifton Road, N. W, at Cambridge Square. 
W., and at his own premises, 141, Edgware Road, and be tub let 
the work to plaintiff. An estimate was giver and accepted for a 
portion of the work, but defendant disputed having ordered certain 
* extras,” in respect of which plaintiff now claimed. 

Tbe PrarntirF bore out bis counsel's statement, adding that the 
orders for tbe ' extras" were given verbally. 

Tbe DrrENDANT emphatically denied baving given orders for the 
extras. On tbe contrary, he said, he cautioned the plaintiff against 
engaging in any additional werk. | | 

His Honour came to the conclusion that the plaintiff had not 
proved an order for certain portions of the work, but that the 
defendant was liable to pay for the work done at the Edgware Road 
premises. Judgement was given for the plaintiff for £20, with 


| costa. 
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BUSINESS NOTES. 


Electrical Wares Exported, 
WEEK ENDING JUNE дир, 1908. WEEK ENDING May Blsr, 1904. 
Alexandria ee se e Value P Alexandria ee ee Value 132 


Amsterdam - T Beira. Teleg. mat. 
Antwerp. Elec. fuses .. .. 803 Bombay е x oe 24 
Bombay š e m ee 928 Buenos Ayres. Teleph. cable. 10 
Brussels se Де» oe 45 Calcutta... X ié .. 481 
Buenos Ayres T ee . 413 is Elec. machinery .. 136 
Calcutta e e 92 Canary Islands .. 19 
Cape"own.. «5 T ve 24 Cape Town .. ae oe . 664 
Copenhagen iš js . 209 Channel Islands “з © 46 
^ Deiagos Bay $a E .. 667 | Colombo... s T £0 
Durban ee oe ee ee 584 99 Teleg. mat. ee ео 18 
jj Teleg. mat. ee 740 Durban ra 24 x . 497 
Fremantle. ae ais s 89 is Teleg. mat. Р 2b 
Halifax T T as .. 00 East London is v. ee 59 
Hamburg. Teleg. mat... .. 440 Ета, п $e T v. eO 75 
Hong Kong... = а as 21 Fiemantle. Elec. machinery. 34 
La Plata. Teleg. mat.: .. 21.19 - Teleg. mat. oe 180 
Marseilles .. és ee «s 25 Gibraltar ee - S 525 
Melbourne .. s» s „„ 126 Hamburg .. “se - ae 60 
E Teleg. mat. .. “з 25 Hong Kong .. oe os ee 024 
New York .. АР ss 5. 18 Malta ss 82 сЕ si 18 
North Atlantic, Teleg. cable .. 26,00 N. Atlantic. Submarine cable 16,160 
Odessa ve oe ee .. 169 Oporto ga sa T .. 168 
Oporto sà ss e " 80 » Teleph. mat. .. e 220 
Penang s T is . . 2,600 Ostend. Teleg. instruments .. 126 
Perth ee ee ee ee 28 Penang es ee ee e 1:3 
Port Elizabeth  .. su es 291 T Teleph. mat. .. . 23 
Shanghai... ВР - A 10 Perth .. 2 on s .. 249 
Singapore .. ^ T .. 69 » Elec. machinery.. T tO 
8 dney oe es cin ec 1,064 Pirwus ee oo ee ae 60 
Wellington , sa os .. 101 Port Elizabeth  .. Ps ББ 16 
Yokohama ee oe ee ee 108 Shanghai oe ee oe СЕЈ 24 
Singapore .. E EM «s 84 
Stockholm. "eleg. wire "v 61 
Sydney 5 vs T 278 
e ji Elec. machinery . . 1,195 
Wellington .9 ee «es oe 67 
Total “ee £36,400 Total ee £22,806 
Foreign Goods Transhipped. 
Durban. Elec. lamps .. Value £36 | Caloutta. Telephones 


Durban, Elec. apparatus 
Ttoal..  .. £855 


Electric Tramway and Railway Exhibition, 1900. 
Preliminary arrangements for the. third Electric Tramway and 
Railway Exhibition, to be held in the Royal Agricultural Hall, 
Islington, London, N., from July 3rd to 14th, 1905, are now prac- 
tically completed. We understand that although the first announce- 
ment of the date was not made until a few weeks ago, numerous 
applications have been received, and more than two-thirds of the 
space in the main hail bas already been allotted. Several impor- 
tant firms have applied for double the amount of space that they 
occupied in the lest exhibition; and although there will de some 
change in the plan of the floor, it will be very similar to that in 
1902. The promoters of the exhibition will, as in previous yearr, 
bave the co-operation of the leading tramway managers and engi- 
neers in the country, including also the general manager of the 
Central London Railway, who have consented to act as an advisory 
committee. The members of the committee are as follows :— 
Messrs. Alfred Baker, О. R. Bellamy, G. C. Cuningllam, A. L. C. 
Fell, C. W. Gordon, J. B. Hamilton, E. G. Mawbey, J. M. McElroy, 
J. Erekine Pitcairn, A. E. Le Rossignol, and John Young. Mr. 
Jas. W. Courtenay will act as chairman of the Exhibition, as in 
previous years, and Mr. A. M. Willcox as secretary. Irquiries 
should- be addressed to The Tramway and Railway World Offices, 
Amberley House, Norfolk Street, London, W.C. 


The British Crown Lamp.—We have received a cir- 
cular relating to this English-made lamp, accompanied by а certifi- 
cate from the Westminster Electrical Testing Laboratory, sbowing 
the following result of a test:—'' The test was stopped at 1,000 
hours, both lamps being still unbroken. The mean figures for both 
lamps for 1,000 hours’ burning work cut as follows :— Candle- power, 
19:4; watte, 61:2; watts per C. P., 4:57. The results are considerably 
above the average obtained by us on lamps of all makers during the 
last two years." The circular, giving further particulars, will be 
sent to applicants by the Bryant Trading Syndicate, 230, Penton- 
ville Road, N. 


Electrical IIlluminations.— For the Charing Cross 
Hospital Mask and Domino Ball at the Royal Albert Hall, on 
"Tuesday, & beautiful scheme of decoration was specially designed 
by Monsieur H. Véry, of Paris (who are represented in London by 
Messrs, L. and R. Heymans). The scheme comprised в large hori- 
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zontal sun composed of 40 beams of irregular lengths, illuminated 
by some 800 gold-tinted electric lamps, surrounded by a sunflower, 
and on the three-box tiers were garlands of luminous flowers and 
foliage, with groups of a large rose, shamrock, and thistle design at 
each column, with special decorations and illaminations for the 
Royal boxes. In addition there were two huge garlands of lumi- 
nous flowers forming a drapery, and hanging from the ends of the 
balcony, passing in front of the organ, the whole being lit with 
some 2,500 coloured electric lamps, forming a blaze of light and 
colour. . 


Domestic Electric Lighting Set.—A simple electric 
lighting outfit has been by the Siemens-Schuckert Co., of 
Berlin, and is illustrated herewith. It comprises a bensine or 
alcohol motor of 3 or 4j H. p., driving directly a dynamo of special 
design at 1,200 r.p.m., which, with the engine, is mounted on а bed- 
plate carried by springs; a battery of 14 storage cells having a 


BENZINE ENGINE AND DYNAMO. 


discharge rate of 216 or 220 amperes for 3 to 10 hours ; and & marbe 
switchboard, which bears all the necessary apparatus, including an 
induction coil for the ignition of the motor. The motor is of very 
simple construction, and is completely enclosed, the only externally 
visible moving part being the rod of the exhaust valve. .. The rate 
of admission of the spirit is automatically controlled. Cooling is 
effected by a water jacket, either fed by a continuous flow of water 
from the mains, or kept in circulation by а raised tank; in the 
former case the consumption of water is 30 to 40 litres per x w.- 
hour. Lubrication is also automatic and positive. Combined with 
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the motor is an exhaust box, and a special exhaust silencer is fixed 
on the end of the exhaust pipe to soften the escape of the waste 
gases. The benzine reservoir is fixed outside the wall of the room, 
and is completely enelosed ; it is filled by means of а small pump. 
The whole apparatus has been designed with а view to 
reliability and simplicity of working, and ease of upkeep, while it 
can readily be operated by any person of average intelligenoe. 


France.—La Société des Accumulateurs Electro-tube 


(Hanaire & Co.) is the name of а new company which has been 
formed at Levallois-Perret, near Paris. 

La Compagnie d'Electricité Thomson-Houston de la Medi- 
terranée reports a profit of £35,060 for the last financial year. 


Asylum Installation. — The Hart Accumulator Co., 
Ltd., has secured the order for a ba of 122 of its standard 
lighting type cells, for the Gransba Lunatic Asylum, Londonderry. 


Ferranti Reverse Current Relay.—Several types of 
reverse current devices have been put on the market, generally 
consisting of two coils, one connected in the main circuit and the 
other as а shunt across the bus-bars. These all labour under the 
disadvantage that the current at which they operate varies con- 
siderably with the bus-bar voltage. The accompanying figure repre- 
sents the reverse current relay recently put on the market by 
Mesars. Ferranti, Ltd. (Garrard's Patent). It consists of a moving- 
coil polarised relay, in which the moving coil is operated by the 
fall of potential across the ammeter shunt. With the current in 
the forward direction the contact carried by the moving coil im- 
pinges against a stop; on the occurrence of a reverse currentof a certain 

itude, which is fixed by the amount to which the controlliog 
sp is set up, the moving ooil rotates, and closes the auxiliary 
circuit mentioned below. This auxiliary circuit is one of eight 
Leclanché cells, and on being completed causes a small electro- 

et to attract its armature. The latter closes a pair of heavy 
carbon contacts which complete the circnit of the tripping coil of 
the circuit breaker. The object of the auxiliary circuit is to remove 
the sparking which is due to the induction of the trip coil, from 
the necessarily light contacts carried, by the moving part of the 
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relay proper. The trip coil is connected across the bus-bars, and 
is constructed with such a factor of safety that even if the bus-bar 
volts should fall to one-sixth of their normal value it would be 
sufficiently strong to open the circuit breaker. Generally speaking, 
the connections are so made that а coloured lamp is lighted imme- 
diately the relay operates, thus indicating at a distance which 
circuit breaker has operated. The relay is provided with a push- 
button; on pressing this the device is caused to work and the cir- 
cuit breaker to open. If desired, parallel push buttons can be 
arranged at a distance from the switchboard, so that the circuit 
breakers can be operated therefrom. О? course the whole relay can 
be placed at a distance from the main board if it be wished. The 
relay can be connected with any direct current circuit. It is already 
1n operation in several supply stations in this country, where it has 
given satisfaction—notably, at Hackney Electricity Works, recently 
described in the ELECTRICAL Revizw. | 


Book Notices.— Etude sur les Résonances dans les 
Réseaux de Distribution par Courants Alternatifs." By G. Chevrier. 
Paris: L'Eclairage Electrique. 

5 By Gabriel Zashikjanz. Berlin: Bickel 
an о. 

" Electrotechnique Appliquée.” Ву A. Maudait. Paris: Ch. 
Danod. 25 f. 

Messrs. Whittaker & Co. will publish shortly а new work by Mr. 
Н. M. Hobart, M. I. E. H., entitled, Electric Motors: their Theory 
and Construction.” This work will deal fully with the of 
induction motors and of oontinuous current motors, and will be 
characterised by considerable departure from conventional methods, 
n ы is believed that new light will thereby be thrown on the 
su Я 


Japan as a Buyer of American Electrical Goods.—The 
Western Electrician, May 7th, says:—' Japan continues to occupy 
the foremost place among foreign buyers of American electrical 
machinery, despite the war, or possibly in consequence of it. It 
was on] in February of this year that Japan reached the first place 
among the nations im electrical machinery from the United 
Btates, and in March it headed the and with a larger 
amount, the figures being $119,850 out of a total of $510,707 in 
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February, 1904, and $201,617 out of a total of $596,073 in March, 
1904. In other words, 23 per cent. of all American ris of elec- 
trical machinery went to Japan in the first month of the war and 
93 per cent. in the second. These figures are very interesting; 
they seem to show that the war has increased the demand for elec- 
trical machinery, which may very easily be the case ; but it may be, 
too, that ordinary industrial operations happened to culminate in 
heavily increased imports just at the time of the beginning of the 
war. Whatever the reason, Ja is just at present our best indi- 
vidual customer for electri machinery. But if all British 
possessions are taken together, we send more electrical machinery 
to the various portions of the British Empire thau to the Mikado's 
realm. In March, for instance, our exports of such products to 
British possessions amounted in value to $293,743. It is interesting 
to note that Japan and the British Empire together took $495,360 
worth of the $596,073 of exports of electrical machinery from the 
United States in the month of March. Perhaps statistics such as 
these may explain in some measure thé friendly feeling that exists 
between the United Kingdom, Japan and the United States." 


Catalogues and Lists.—We have received from Mn. 
Неввват PznxrN, of Park Row, Leeds, a catalogue of his various 
patterns of back saws for hand and motor use; the list also shows 
portable rail saws, track drills, and other labour and time-saving 
appliances. 

A new list of electric street lighting a tue, made by the 
Keighley Blectrical Engineering Co., Ltd., has been sent to us by 
Mzssns. R1cHARD Woops & Co., of Sanctuary House, Westminster, 
who are the sole agents. The specialities shown include a weather- 
proof Nernst lamp-carrier, the Keighley lamp pillar switch adapters 
for street lanterns. The Keighley patent traction pillar switch, of 
which we give illustrations, is also shown in the list. This switch 
is made in single-pole one-way or two-way, or double-pole (one- 
way), and with or without fuse. It has been specially designed for 


THE KBiGHLEY TRACTION PILLAR BwITCH. 


fixing to traction poles, and for use on traction voltages for either 
arc or incandescent lamps, its capacity being anything up to 20 
amperes. The top of the switch case, which forms the terminal box, 
is designed as а sealing chamber also. For renewing а fuse the 
operating part of the switch is withdrawn entirely, as shown in the 
illustration, so that abeolute safety to the trimmer is ensured. 
Messrs. Woods are also supplying cables, wires, accessories, motors, 
dynamos, fuse-boxes, &c., as made by the Keighley Co. 

Some circulars relating to blue Ironware pipes have come to 

hand frm Нлмвгкт'в Brun Co., Lrp , of West Bromwich. 
» The excellent qualities of Uralite, the fire-resisting material, have 
already been detailed in the columns of the ErnzorBICAL Битуах, 
but those who desire fuller information can find it in the artistically 
illustrated catalogue which has just been issued by the BRITISH 
UnariTE Co., Lrp., of 50, Cannon Street, E. O. A number of nicely 
. executed illustrations are given, showing a few of the applications 
of Uralite, which has been adopted for а hundred different trades 
and Ie. The pictures include one of а Great Northern and 
City Railway carriage with Uralite insulation. 

An 8-pp. pamphlet has come to hand from Messrs. Isaac STOREY 
AND Sons, of Empress Foundry, Manchester, giving particulars of 
their Btella brand alloys of manganese copper and bronze, phosphor 
copper and tin, silicon oopper, and anti-friction metals. 

From Mrssss. MatrHews & XATIS, LrTD., of Swinton, Manchester, 
we have received a small pamphlet giving ' Facts Relative to the 
Ventilation of the House of Commons.” The firm’s cyclone electric 
fans are in use for ventilating the lobbies, committee rooms, &c. a 
special type of motor-driven fan, also of their make, being employed 
in the House itself. 

The CoxsoLrpATED ENGINEERING Co. Lrp., which bas an 
extensive foundry at Gotha Ironworks, Slough, with an equipment 
` of modern appliances for turning out iron castings up to 5 tons, has 
sent us a circular of its patent coil friction clutches. 

The RROD ESS ELECTRICAL MamuraícTURBING Co., LTD., of 70-71, 
Bishopsgate Street Within, E. C., bas issued a preliminary advance 


sheet of its prices for single and polyphase alternating-current 
motors up to 15 ир. Another loose leaflet gives weights, 
dimensional, and price particulars of the R. B. continuous-current 
motors and generators up to 60 н.р. A full catalogue of the com- 
peny's motors is to be out shortly. 

From the Forrest Crry Ёгткотвгто Co., of Manchester, there has 
come to hand a finely-illustrated catalogue of their well-known 
" Protected rail bonds. The company claims to have sold over 
three millions of these bonds. In the introductory pages thetcor- 
ditions to be complied with in order that bonding may be well and 
properly done, are briefly stated, and the special points of the 
“t Protected ” bond are detailed. Some general data of interest in 
connection with the subject is followed by well-executed 
illustrations of a few out of the hundreds of different types of bonds 
which have been designed for electric traction service by the Forest 
City Оо. The other matter included, relates ќо; the location of 
bond holes, the spacing of rails, several types of bond compressors, 
rail-bond testing sets, cross bonding, tables of prices, “ Roll Drop ” 
commutator segments, and the Cleveland track drilling machines. = 

A copy of their latest catalogue of Nernst lamps has come to hand 
from the Nernst Юікствіс Licut, LTD, of 82, Victoria Street, 
S. W. The “A” and “В” types of lamp and spare parts for samo 
are shown, the “ Brilliant” and “Candle lamps are desoribed, algo а 
variety of fancy globes, reflectors, holophane globes, pole testing 
appliances, and electrolier fittings. An account of the Nernet 
lamp applied to use in projection lanterns, and a table of candle- 
powers of the lamps, are also given. 

Mrssns. Gaunt & Co., Lro., of Leicester, are bringing out some new 
devices for fire prevention, and these are described and illustrated 
in а new pamphlet which they have just issued from the press with 
the title ‘‘Tell-Tales.” The watchman’s relief alarm attachment, 
which can be added to the firm's patent tell-tale clock, ensures the 
ringing of a loud bell at some suitable place if a certain interval 

в without a record being made on the clock. Among the other 

Бе of the pamphlet аге the magneto-generators and connection 
boxes, which 5 the ordinary Leclanché battery in ware- 
houses and works where pegging stations are situated at great 
distances. The generators are fixed at each station, and the watch- 
man is provided with а small handle or crank, which he inserts and 
turnt, thus making his record on the distant chart. The company 
will send а оору of the list on application. 
+ The GENERAL Exvecraic Co, Lrp., has issued a second edition 
of its motor accessories list, in which are particularised ignition 
coils, sparking plugs, contact breakers, switches, batteries, &c., also 
small motor-generators for charging accumulators, instrumenta for 
testing, and other requisites for the electrical arrangements of the 
motor-car or cycle, Attention has been given to the designing of 
ignition coils to suit the requirements of users of high-speed 
engines, and they are supplied in various forms and sizes with or 
without tremblers. Among the sparking plugs shown is the pro- 
tected ” pattern, which is designed to give absolute protection 
against leakage in wet weather. Various forms of switches are 
described, also accumulators of the Geeko” type which are sup- 
plied in two qualities and fitted with celluloid cases with splash 
proof vents. They have corrugated celluloid separators, which 
prevent short circuits. Two other forms of battery are illustrated 
and described, viz., the Geeko“ dry cell, and the Sack form of 
Leclanché. The latter form cau be carried dry for use in emergency, 
and charged by means of а special siphon, which can also be used 
to empty the battery when the cells require fresh solution. They 
can be hermetically sealed by means of a spring cover, and are made 
to withstand violent vibration. The other features of the list include 
measuring instruments, arranged for fixing to the car dash-board, and 
accumulator charging apparatus to run from electric lighting mains 
(alternating or continuous). A cbarging board with lamp resistances, 
and special adaptors of а new form are also illustrated ; the lamp 
remains alight whilst charging is going on. The General Electric 
Oo.'s Progress sheet for May contains details of several improv- 
ments in watertight electric light fittings for ships, mines, mills, and 
factories ; а new pattern cigar lighter, and а special ceiling rose 
with a brass cover, which is fibre lined (there are no metal parts at 
the back of the porcelain). A watertight floor plug with brass screw 
cap obviates risks of injury by water, &c., when the water socket is 
not in use. 

A circular of cheap induction coil battery wall telephones has 
come to hand from the BERLINER TELEPHONE MANUFACTURING Co., 
Lrp. We understand that the originality displayed by the com- 

any's publicity department in the preparation of its ELECTRICAL 
vIEW advertisements has elicited numerous encomiums through 
the medium of the post. The recent "Births, Marriages, and 
Deaths" announcement has, we understand, been especially suc- 
cessful in this way. ў 


London United Tramways.— Notwithstanding the 
inauspicious climatic conditions prevailing in the Thames Valley 
during the Whitsuntide holidays, particularly on Sunday and 
Tuesday, the operations of the London United Tramways Co. ehow 
excellent results. On Monday the whole of the company’s rolling 
stock was requisitioned into service to cope with the enormous crowd 
visiting Hampton Court and Hurst Park races, when 350,000 pas- 
sengers were conveyed by the electrio tramcars. The total number 
of passengers carried during the three days exceeded 675,000. 


Imports of Electrical Goods and Apparatus.—The 
value of the foreign electrical goods and apparatus imported into 
this country during April last is returned at £58,937, which con- 
trasts with £68,630 in the preceding month and £61,864 in April 
last year. So far as the year has gone, however, there has been а 
slight increase in the imports, the total for the four months ending 
with April being returned at £266,997, as against £232,898 in the 
corresponding four months of 1903, : | 
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Bankruptcy Pro¢eedings.—The accounts under the 
failure of David Todd Cameron, electrical engineer, of Saltash. and 
formerly of St. Bird eaux and Devonport, show gross liabilities 
amounting tu £234 4s. 4d.; unsecured liabilities, 2213 8s. 4d.; 
assets, £49 115.; and a deficiency of £184 13s. 4d. The debtor 
attributes his failure to undue cempetition and cntting of prices. 
Debtor commenced business last November at Devonport under the 
style of D. T. Cameron & Co., with a tapital of about £200. On 
April 19th his stock was sold under a distress for rent, and realised 
£40 5s. 

A meeting of the creditors of John James De Lacy and Howard 
Kyan De Lacy, trading as De Lacy Bros., electrical engineere, of 
Liverpool, was held on May 25th, when it was stated that the 
liabilities amounted to about £1,700, and the assets to about £1,100. 
It was decided to apply for an adjudication of bankruptcy, and 
Mr. Thos. Tranter was appointed trustee, with a committee of 
inspection. ( 

A sitting of the London Bankruptcy Court was held last 
Tuesday, before Mr. Registrar Linklater, for the public ex- 
amination of О. J. Smith, electrician, 23, King Street, Regent 
Street, W. The debtor filed his own petition on April 14th. 
He states that the business was carried on for many years 
by his father, at whose death in June, 1901, it passed to his 
mother. Three months later the latter verbally transferred the 
business to him on the understanding that he paid her at some future 
time the amount of the outetanding book debts, about £900. He 
has paid £400 on account thereof. Shortly before the failure the 
Sheriff levied an execution, and sold off the etock, plant and 
machinery. Want of capital, bad debts, and depression in trade are 
the reasons assigned for the failure. Mr. E. B. Grey, Official 
Receiver, applied for an adjournment of the examination, to enable 
the debtor to furnish further accounts, and by consent of all parties 
the hearing was ordered to stand over until June 28th. 


Liquidations.—The Dover Electricity Supply Co. is 
windiug up voluntarily, with Sir W. H. Crundall and Mr. R. P. 
Bellon as liquidators. | 

A meeting of the Giffre Electro-Chemical and Power Co. is to be 
held at 11, Queen Victoria Street, E.C., to hear an account of the 
winding up from the liquidator, Mr. F. H. Haviland. 


Trade Announcements.—We have received the follow- 
ing letter from Messrs. Baxter & Caunter, of 86, Charing Cross Road, 
W.C.:—" Re paragraph appearing in the ErzcTBICAL Review ОЁ 
20th ult, page 
Accessories Co. agency held by Mr. Jenkins for motors, dynamos, 
starters, &c. This paragraph is very misleading, and we shall feel 
obliged if you will kindly make the position quite clear in your 
next issue, Ав you are aware, we are the sole agents for Messrs. 
Newtone, Ltd, Taunton, for the sale of their motors and dynamos, 
ucder an agreement for a term of years. It was, therefore, 
impossible for us to act for the Electric and Ordnance Accessories 
Co. in this respect, and Mr. Jenkins bas been appointed their agent 
for the sale of motors and dynamos only, we still retaining the sole 
agency for the sale of al] other electrical material manufactured by 
the Electric and Ordnance Accesscries Co. We apologise for 
troubling you in this matter, but we have bad ғо many appli- 
cations from our numerous friends, asking us tbe exact position, that 
we fear the statement appearing in your paragraph is seriously 
prejadicing our position with the trade." 


M.ssre. Clark & Jessop, electrical engineers and wiring con- 


tractors, have opened showrooms and stores at 32, Abingdon Street, 
Bla: kpoc]. 
Messrs, E. Newba!d & Co., electrical engineers, intimate they 


bave removed frcm 18, High Street, to new business premises at 


Court Road, High Street, Sutton. 

Mr. J. Charters not fies that be has removed to larger premises at 
261, West George Street, Glasgow. 

Messrs. J. H. Tucker & Co., late of 3, Bury Street, W. C., notify us 
that, in order to deal with their increasing business, they have 
removed to larger premises at 217, Bhaftesbury Avenue, W.C., to 
which address all communications from the South and East Coast 
districts should be sent. Mr. G. T. Baker, who has been the 
London and District representative of the firm for many years, will 
contiuue in charge. The head office will still be at Sampson Road 
Nortu, Birmingham. . 


LIGHTING AND POWER NOTES. 


Barrow-in-Furness.— Below we give а few details of the 
financial results of the working of the Corporation's undertaking for 
the year ended March Slet, 1904 (fifth year) :— 


1901. 1908. 
Capital expended T v Es T .. £78,575 467.873 
Total revenue } exclusive of public lighting. 9,248 7,099 
Total costs j maintenance, &c. 1 4,575 8,513 
Gross profit ate PA КР aa a 4.678 3,586 
Interest on loans ecw P we s s 2,288 1,097 
Sinking fund ee eo eo ee 1,907 1,164 
Balance on year’s working. ss vs es +178 +46 
Ca.acity of plant = РЕ б» s .. 1,0 5 кт. 525 Kr 
Maximum load, including traction for 1803-4 .. 793 KW. dil xw 
Number of lamps, &-c.*., ccnuected 41,* 82 85,556 
Number of units sold.. А 640,146 403,96 
Average price obtained 2 


exclusive of publio ( 4-01 
lighting, mum : 


Works costs por unit : ‘ 
tun ancg. do. \ e 2032 (. 939 


Tol costs Vr unit l 


827, respecting the Electric and Ordnance ` 


Birmingham.—4A L. G. B. шош was held on 31st ult. 
into an application by the City Council to borrow £447,129 for the 
electric supply p . It was explained by the town clerk that 
in 1899 the Cor tion became tbe owner of the Birmingbam 
Electric Supply Оо 's undertaking, which bad only been able to 
supply a limited area. The Corporation, however, was empowered 
to supply the whole city. The works of the old company being 


‘inadequate, new premises were required, and in 1902 the L.G B. 


sanctioned the borrowing of £251,974, which included £128,890, 
the estimated coat of the erection and equipment of a generating 
station. Only £84,196 of the loan sanctioned had been expended, 
and the Board had been requested to cancel the sanction, so far as 
it had not been acted upon, and to grant а further loan. In 1906 an 


extensive system of tramways would come under tbe control of the 


Corporation, and thus there would be a large expenditure on tram- 
ways alone. In 1911, when the whole of the tramways in Bir- 
mingham would come into the hands of the Corporation, the outlay 
would be even greater. There was also an increasing demand for 
energy for private lighting and power, and the present works 
were taxed to their utmost capacity. In tbe scheme for tbe 
new generating station the Corporation were arranging both for 
tramway and lighting and power supply work. 


Brighton.—The E. L. department has made a profit of 
£38,335, and a balance of £7,984 was brought forward from last 
year. It is proposed to devote £3,250 to the relief of the rates and 
£4,734 to the reserve fund—after meeting statutory financial 
charges. 

Bristol.—The report of the working of the E.L. under- 
‘taking for the year ended March 25th, 1904, shows that, not- 
withstanding the fire at Xmas, substantial improvement bas been 
made. The gross receipts were £61372, and the expenditure 
£29,841, leaving as gross profit £31,531; interest and dividends 
amounted to £13,967; set aside for sinking fund, 29.357. £2060 
has been placed to reserve, raising it to £7,000; £5026 to depre- 
ciation and contingency account, raising it to £4000; £1,194 has 
been carried forward: For private lightlog 2,461,515 units were 
sold, for power 1,224,676, and for public lighting 613,313, a total of 
4,299,504, or an increase of 889,746. Mr. Faraday Proctor, the engi- 
neer, reports that lighting and power customers have continued to 
increase, and that the coal bill per unit has been reduced by 10 per 
cent. All the other costs are slightly lower than thoee of last year, and 
and although the revenue has fallen from 3:44d. to 3:18d. per unit, 
the net profit has increased from 413d. per unit in 1903 to 46d. per 
unit in the past year. Mr. Proctor adds tbat the additions to the 
lighting demand have been greater tban in any previous year, 
whereas the additional demand for power has been nearly double 
that of last year, and about three times that of the previous year. 

The Electrical Committee reports that, having regard to the 
continued growth of the electricity department, it deems 
it advieable that the second instalment of the Avonbank works 
shall be completed, and the foundations of the third instal- 
ment put in band at once. at an estimated cost of £89,000, inolud ing 
£74,000 for machinery and £15,000 for the copstructi.n of founda-. 
tious. Asa result of the fire at the Temple Back works in Decem- 
ber last, the Committee recommenda that fire-proof switch-rooms 
shall be constructed at an estimated cost of £3,980. Two additional 
direct current generators bave been purcbased at а cost of £1,060. 
It is desirable to obtain additional plant at Temple Beck at an esti- 
mated cost of £10,960. In regard to the external system, the Com- 
mittee desires to provide additional mains, meters, sub-stations and 
transformers at an estimated cost of £21,500. It recommends 
that it shall be authorised to apply for loans to the amount of 
£126,500. 


Burnley.—The report of the Corporation’s electrical 
engineer shows tbat during the past year the output bad increased 
34 per cent., and reached 1,739,799 units. The equivalent 8-0 P. 
lamps in use was 37,333, and 63 motors were connected. Тое total 
revenue amounted to £16,838, the gross profit £9,439, and after pro- 
viding for interest and sinking fund the net profit was £5,123, com- 
pared with £3,552 in the previous year. 


Chichester.—The T.C. has written to the B. of T. asking 
as to the position of the Council] with respect to the proposed 
transfer of the E.L. order. 


Clydebank.—The Clyde Valley Electric Power Co., in 
view of the near completion of its Yoker station, has asked the T.C. 
whether it intends to take a supply. The company and the Council 
have an agreement, alternative terms being mentioned for supplying 
for public purposes, at the Council's option. The agreement pro- 
vides fora direct current supply, the reason for which stipulation 
was that the Burgh buildings were wired for that supply. It was the 
opinion of the company, that the alternating current supply, with а 
periodicity of 50 cycles, would be the better, and that in the event 
of the Council taking a supply, the company would bear the expense 
of altering the wiring of the baildings. | 


Dundee.—The returns of the electricity department for 
the past year show a total revenue of £27,227, some £4,000 more 
than in the previous year. The working expenditure amounted to 
£18,128, and the balance ef £9,098 was further reduced by financial 
charges to £24, being ths surplus on the year's working. The years 
output showed an iucresee of 300,0CO units it was decided to 
recon.mend the Council to sanction the reduotion in price cf energy 
for traction purposes, from 144. to 14d. per unit. The T.C. after 
inspecting the alterations to the electricity station, recorded its 
s en of the work of the engineer and Мей in connection 
therewith, 
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Edmonton.—At a special meeting held on 31st ult., the 
T.C. reviewed the past action of the Council in regard to electric 


lighting. А scheme prepared by Mr. Hammond, which was 


estimated to cost £44,000, was accepted by the last Council, but the 
elections in April resulted in the return of а majority opposed to 
his proposale, and he was ordered to proceed no further than with 
the preparations of the plans and specifloations until further 
instructions were given to bim. "The Council has decided to ask the 


Tottenham and Edmonton Gas Oo., and the North Metropolitan 


Electric Power Supply Co., whether they are prepared to lease 
its prov. order, and on what terme, and to request Mr. Hammond to 
submit a modified scheme for the supply of electricity in the com- 
pulsory area mentioned in the order. 


Farnborough.—The B. of T. has again written the 
U.D.C. inquiring whether any further steps have been taken by the 
Council to carry out the proposal to transfer its powers under the 
E. L. order to a company. The clerk reported that a reply from 
the Power and Traction, Ltd., on the subject was awaited. 


Germany.—The Gottessegen Colliery Co., at Lottring- 


bausen, is about to put down an electrical plant for power purposes. 


Gravesend.—The T. O. has resolved to apply for an 
extension of its E.L. order so as to include the parish of Rosher- 
ville. | 


Hastings.—The T.C., on the recommendation of the 
of the Electricity Committee, urging that the outlay was on 
economical grounds imperative, has rescinded the resolution adopted 
at its last meeting, and decided to expend £3,416 10s. to provide 
new machinery, &o., at once. 


Heston and Isleworth.—The U.D.C. has given notice 
that it will be in а position shortly to supply energy for light and 
power, and that all persons who agreed before the 24th ult. to take a 
supply will have services laid from the mains to their premises free of 
cost. No charge will be made for energy for the first month's working. 
The charges will be :—For lighting, 5d. per unit, with discount ; meter 
róntal, from 1s. per quarter ; power, up to 750 units per quarter, 3d., 
and 2d. after; meter rental, from 2s. per quarter. Premises may be 
wired and fitted free of cost, the charge for energy to be 52d. per unit, 
consumers having the right of purchase. 


. Hull.— The returns of the electricity department for the 
year ended March 31st last showed that the output reached 


3,017,188 units The capital outlay was £276,848, the reven de 


£37,887, and gross profit £18,227. Financial charges and depre- 
ciation absorbed £16,587 of the amount, and the balance of £1,639 
was added to the reserve fund, bringing the latter up to £11,752. 
The Committee considered applications from Messrs. Reckitt & Son 
for a supply of energy for lighting and power estimated at 560,000 
units per annum, and from the N.E. Railway Co., who estimate 
their requirements at 14 millions per annum for similar purposes. 
In both cases if was decided to enter into negotiations with the 
object of providing a supply. 


Iiford.—It has been arranged by the Lighting Committee 
and the Tramways Committee of the U.D.C. that the charge for 
energy for the tramways shall be 14d. per unit. 


Little Lever, —heplying to the inquiry of the Lanca- 
shire Electric Power Co. as to whether the U.D.O. is prepared to 
take electricity in bulk, or whether it will grant authority to the 
company to supply to those desiring it, the Council states that 
it declines-to surrender its powers in the E.L. Acts, but is 
wiling to take into consideration any special demand for the 


supply of energy which may arise in the district. | 


London.—BrnxoxpsEv.—The Lighting Committee pre- 
sented the estimates for next year, which include an estimate of 
£69,266, made up of £2,952 for land, £8,999 buildings, £10,844 
machinery, £37,185 mains, and £2,058 accumulators, this being part 
of the extensions shortly to be taken in hand. 


Louth.—The agreement between the Т.С. and the 
National Electric Construction Co., is to the effect that the 
Corporation shall borrow £17,000, and, with this sum as capital, the 
company sball install electricity within the borough at а price to be 
fixed by a subsequent construction agreement. The agreement is 
for 20 years, during which period the company will make yearly 
payments to the Corporation, sufficient for the payment of interest on 
and repayment of loan. 


Mussoorie.—We have received further details of the 
scheme which has been drawn up for the electric lighting of this 
municipality, a popular hill station in Bengal, where some of the 
English population reside during the. hotter seasons. At present 
the town is badly lighted with a few small oil lamps, and is also 
threatened with a water famine. Within 24 miles are the Kempti 
Falls, 821 ft. in height, where, in a very dry season, there isa fall 
of 64 cb. ft. per second. It is proposed to erect a power station at 
the foot of the falle, supplying energy for lighting the municipal 
area, and power for pumping water from some springs to a reservoir 
standing well above the town. 

The turbine house is to contain four turbo-generators of 85-xw. 
each, 60 cycles per second, working at a pressure of 5 000 volte, and 
two turbo-exciters. The Pelton wheel type of turbine is recom- 
mended. Two sets of mains are to leave the central station switch- 
board, one to the pumping station, where two 150-H.P. pumps are to 
be installed, only one of which will be used ata time. Within the 


town 12 transformer stations are to be erected, where the energy is 
to be transformed down tó 230 volts for distribution. A scheme for 
the public lighting has also been drawn up, comprising 45 arc and 
176 incandescent lamps. - 


Ormskirk.— The Board of Guardians has decided to apply 
to the L.G.B. for a loan of £5,000 for the purpose of installing the 
E.L. at the workhouse. | | 


Pembroke (Ireland).—A L. G. B. inquiry bas been held 
into the application of the District Council for £25,000 for E.L. 
5 evidence was given both for and against the proposed 
oan, 


Penge.—The Blackheath and Greenwich Electric Light 


Oo. aske us to make the following correction to last week's note under 


the above heading :—'' The Beckenham U. D. C. has not yet concluded 
the purchase of that portion of the Crystal Palace Co.'s undertaking 
within the Penge district. The laying of mains in Penge has been 
very seriously delayed owing to the delay in obtaining possession 
of the Crystal Palace undertaking, but the company is advised by 
its solicitors that tbe B. of T.’s approval to the transfer may now be 


expected in the course of a few days, when operations wil] be imme- | 


diately commenced in both the Orystal Palace and Penge areas.” 
Our local correspondent says that the Penge U.D.O. has 
received a letter from the Beckenham U.D.C., asking whether, and 
upon what terms, it could extend its E. L. system from the district 
boundary along Beckenham Road, in the Penge U.D., in order to 
supply Crystal Palace Park Road, within the Beckenham U.D. 


Rickmansworth.—The U.D.C. has resolved to petition 
the B. of T. to cancel the E.L. order granted to a company for 
lighting the distriot, as it had not been carried out in accordance 
with the promise of the undertakers. The guarantee deposit 
required by the B. of T. had not been sent, the company stating, 
that pending the completion of arrangements for the working of the 
order in conjunction with the Northwood undertaking, they beg to 
be excused. | : 


Rochdale.—The Electricity Committee has recom- 
mended the T.C. to apply to the L.G.B. for а loan of £42,405 for 
extensions at the electricity works. 'The additional plant is re- 
quired for supplying energy to the tramways. The amount is made 
up as under: — Buildings, £4,500; three 200-xw. turbo-alternators 


and one 200-K w. motor-alternator, £5,800; 412-K w. steam dynamo 


for.p.c. supply, £3,750; sub-station plant for lighting purposes, 
£2,500; three Lancashire boilers, £3,150 ; superheaters, &c., £2,750 ; 
condensing plant, &c., £2,650; feed pumps, tanke, &., £500; 
switchgear, &c., £2,950 ; cables, meters, and services, £10,000. 

The question of supplying energy to Littleborough is being con- 
sidered by the Council. 


Saxony.—The municipal authorities of Reichenau have 


granted a concession to the Allgemeine Electricit its Gesellschaft, of 
Berlin, for the establishment of a generating station for lighting the 
town for a period of 50 years. ae 


South Shields.—A L. G. B. inquiry was held on the 
26th ult., into an application by the Corporation for sanction to 
borrow £12,046 for E.L. purposes. The town clerk explained that 
£7,215 was required for new works in connection with the under- 
taking, it being necessary to make provision for at least 500 new 
consumers, and £4,831 in respect of excess expenditure on previous 
sanctione. 


Stockport.—The T. C. has reduced the price of energy 
for lighting to 4d. per anit, the charges for power ranging from 
3d. to 14d. 


Stoke-on-Trent.—The T.C. has resolved to apply to the 
L. G. B. for sanction to borrow £1,250 for the provision of electric 
light fittings in the municipal buildings. 


ч 


Stourbridge.—It was reported at a meeting of the 
U. D. C., on the 30th ult., that the Midland Electric Corporation for 
Power Distribution, had confirmed the offer to supply electricity in 
bulk to the Council, referred to at the inquiry recently held by the 
L.G.B. TheCouncil's electrical engineer was instructed to prepare an 
estimate of the capital expenditure under the scheme to supply elec- 
tricity in bulk, and the report had been discussed at a special meeting 
of the Committee. It was resolved to interview the representatives 
of the Midland Electric Corporation again, and a further report 1s 
to be made to the Council. The Committee recommended that, 
meanwhile, & further representation be made to the Board of Trade 
with the view of assuring the non-revocation of the order. 


Tunbridge Wells,—4A private company having offered 
to supply the electric light cheaper than the Corporation, the 
opinion of consumers is being invited as to whether the municipal 
undertaking should be sold, and a memorial is to be presented to 
the Council. | ' i 

At a meeting of the T.C. held on the 1st inst., a proposal to extend 
the area of supply, to undertake free wiring and provide motors on 
the hire system, was, after considerable discussion, lost by 9 votes 
to 13. | 


Walthamstow.—The U.D.C. on Friday last resolved that 
three 275-н.р. Westinghouse дав engines and dynamos, with a spare 
armature, be provided as additional plant for the generating station 
The electrical engineer reported that since the loan of £5,200, which 
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was sanctioned by the L.G.B. for free wiring, had been са 
there bad been а great falling off in the demand for house 
property being electrically lighted. He suggested that a sum of 
£500 be taken from the profits of the undertaking and utilised for 
the purpose of carrying out installations, and the number of points 
in each house be strictly limited to 6, which will provide 8 lights. 
The average cost of carrying out an installation of 8 lights, when 
the work is done by the Council's own men, is £5. Eight lights would 
be of small use to consumers in large houses, such as those in the 
Upper Walthamstow district. Some of the larger houses for which 
an installation of 8 lights would not be sufficient, had been canvassed, 
and while the tenants expressed their willingness to take a supply, 
they are not prepared to go to the initial cost of wiring, &c. Tenants 
in this class of property are good consumers, and in order tó meet them 
he suggested that they be allowed 16 lights on the free wiring 
aystem, providing they are willing to pay an additional 3d. 
per unit, making 1d. per unit in all for the accommodation of free 
wiring. After discussion, the Council directed the clerk to write to 
the L.G.B. inquiring if it would entertain an application for sanotion 
to an additional loan for free wiring. It wasr that the Great 
Eastern Railway Oo. had applied for a reduction in the price of 
energy for lighting purposes (at present 37d. per unit net), and 
made a proposal that the rate be fixed on the maximum demand 
system. The U.D.C. has written to the company stating that it 
cannot make any alteration in the price charged. A further report 
from the electrical engineer stated that, in view of recently erected 
32-c.P. lamp brackets having been found satisfactory, the question 
of electrically lighting the whole of the side streets might be taken 
into consideration. Upon the recommendation of the Lighting 
Committee, the electrical engineer was instructed to prepare a list 
of the existing lamp-posts in side streets, and the total cost for the 
conversion of same for electric lighting. 1% was resolved to ask the 
L.G.B. for sanction to borrow an amount sufficient to erect arc lamps 
and lay cables along the tramway route. 


Walton.—It was stated at a meeting of the U.D.C. on 
May 24th that the Gas Oo. had petitioned against the agreement 
between the Council and the Electric Supply Co., and the opinion 


was expressed that, if necessary, the Council should petition in 
favour of the Bill. | 


Watford.—On May 24th & L.G.B. inquiry was held 
concerning the application of the U.D.C. for а loan of £8,000 for 
E L. purposes. There was no opposition. 


Wood Green.—A L.G.B. inquiry was held recently into 
the application of the U.D.C. for powers to borrow £43,200 for 
E.L. purposes. The chief opposition to the scheme is the North 
Metropolitan Electrio Power Oorporation; the local gas company 
also sought the insertion of the Bermondsey” clause in tbe 
Counoil's order, | 


J———— 


TRAMWAY AND RAILWAY NOTES. 


Brighton.—The Works Committee of the T.C. has con- 
sidered & suggestion from Mr. Magnus Volk with regard to 
Volk's Electric Railway and the proposed Rottingdean tramroad, 
that cars should be permitted to be worked on the two systems 
without passengers having to change cars. Mr. Volk also requested 
the Corporation to waive ite right to take over the electric railway 
before the end of the lease; aud in a subsequent letter he agreed, 
if the concession was granted, to give a sum of £250, and a similar 
sum in 12 months, for the purpose of advertising the borougb. The 
Committee was willing to jagree to Mr. Volk's cars ruoning over 
the proposed Rottingdean tramway, but could not recommend 
the Council to waive its right to take over the railway under the 
terms of the lease. 

The T.C. has resolved, by 29. votes to 15, to appeal against the 
judgement of Mr. Justice Grantham in the case of Macartney, 


McElroy & Co., Ltd., v. the Corporation, recently reported in these 
columns. 


Burnley.—The working of the Corporation tramways 
during the past year shows a profit amounting to £3,536 8s. 10d., 
which is to be placed to the reserve fund. This fund now amounts 
to £6,749. There has been а considerable increase in the traffio 
during the year. The number of gers carried was 7,514,063, 
against 6,131,050 in 1903, the car-miles run being 896,397. 


Exeter.—In order to meet the demand for current for 
the electric tramways, additional plant is to be laid down at the 
generating station, at au estimated cost of £4,000. The new plant 
will include а 200-Kw. steam tramway generator, а 200-kw. motor- 
generator or rotary transformer, and six switchboard panels. 


Leeds.— The Tramways Committee is at present con- 


sidering the split-turn system. Ап opportunity is to be given to 
the men to state their grievances against the system. 


London.—^Another extension of the London United 
Electric Tramways was opened on Tuesday, when Colonel Yorke, on 
behalf of the B. of T., inspected the new route from Hammersmith 
Broadway to Uxbridge. A special car was run from the depót at 
Chiswick over the new line from Hammersmith Broadway through 
Aekew Road to the Uxbridge Road, thence over the old line as far 
as Southall, and from that point over the latest extension to 
Uxbridge. On Wednesday morning a five-minute service of cars wag 


to commence running from Uxbridge to Hammersmith and 
Shepherd’s Bush alternately. 

At the beginning of this week the L.C.C. seotion between Ken- 
nin and Water Lane, Brixton, which has been converted from 
cable to electric conduit traction, was opened for traffic. The work 
has been carried out by the contractors with most praiseworthy ex- 
pedition. 


Manchester.— Our correspondent writes :—'* The general 
ineffectiveness of the lifeguards at present in use has received further 
illustration. The victims are young children in most cases. Last 
week the two-year-old child of an Ancoats labourer ran across the 
roadway in Every Street, just asa car was app . The motor- 
man applied his brakes and reversed the power, but the child was 
struck by the corner of the fender, and the lifeguard failing to act, 
the wheels went over him. At the inquest a Corporation official 
stated thet only the previous week the Board of. Trade made a 
request that the ‘gate and cradle’ form of guard should be used 
on all cars. This is the type е adopted in Manchester. 
In the case in question it apparently failed, and the explanation 

ven was that when anything gets underneath the cradle is forced 
antomstically into its position. The authorities are, however, 
trying to devise a contrivance by which the cradle, at the moment 
of falling, will become locked automatically. The verdict was one 
of Accidental death.” 


Newcastle-on-Tyne,—A meeting of the T.C. was held 
on the 26th ult., to consider the joint report of the Parlia- 
mentary and Bye-laws and the Tramways Oommittees relative 
to the question of running powers between the Tyneside Tram- 
ways and Tramroads Oo. and the Corporation. [The report 
of the Committees was given on p. 874 of our last issue. |] 
Sir Charles Hamond, in moviug the adoption of the report, 
said their future depended on the mode in which they acted, 
for they were to endeavour to make remunerative, if possible, & 
million and a cuarter of the ratepayers’imoney. Referring to the 
first four clauses,'Sir Charles said they would see that the only one 
serious point of difference between the company’s proposals and 
their own, was in respect to the charge of 34d. per car-mile run. 
He suggested that for the sake of unanimity they might omit that 
clause. That would make their course clear. He moved accordingly.— 
Alderman Newton said Sir Charles's suggestion as to the omission had 
been sprung on the Council, and he proposed that they should go into 
Committee to fully consider the matter. This was agreed to. —Mr. 
Cail objected to the omission of the 34d. per car-mile. It was 
worth £1,500 a year to them.—Sir Charles said Mr. Олі] was totally 
wrong. It only amounted to £300.—Mr. Morton and others said 
they understood from Mr. Rossignol that it meant £1,850.—Alder- 
man Baxter Ellis seconded the confirming of the first four clauses, 
and eventually they were agreed to, including tbe proposai as to the 
344. payment.— Mr. John Beattie moved that a through service be 
granted, and Dr. Adam Wilson seconded tbe on, but it was 
negatived.—In regard to the third section the clauses relating to 
the Gosforth route, Sir Charles Hamond said the company seemed 
to aim at making money out of the Corporation, and when they did 


. во they did not consider the convenience of the public. Eventually 


the report was carried as amended. The Parliamentary and Bye- 
laws and the Tramways Committees were associated to fight the Bill 
of the company. Sir Charles declared the inclusion of the Tram- 
ways Committee in the arrangement for fighting the Bill wasa vote 
of censure on the Committee, and he tendered his resignation as 
chairman of the Parliamentary Committee.—The meeting ended, 
however, with cheers for Sir Obarles. To summarise the position, 
it is only necessary to say that unless the company back down from 
their declared intention not tosubmit to the Committee alterations, 
the matter is precisely as it was weeks ago, and no alternative is 
left but fighting it out before Parliament. | 


Russia.—Electric traction is to be adopted on the 
Oranienbaum section of the Baltic Railway, the necessary approval 
of the Russian Minister of Ways and Communications having been 
secured. 


Southport.—The Corporation has under consideration 
proposals from the Southport Tramway Co., Ltd., with a view to, 
if possible, entering into an agreement for the company leasing the 
Corporation lines, or the Corporation buying the company out, 
The company propose to take over the Corporation lines. At the 
same time they will take all the electric current they require on 
the conditions existing between the Corporation Tramways Com- 
mittee, and the Corporation Electricity Committee. After payment 
of the rent, the company would be entitled to the payment of 5 per 
cent.on so much of their capital as has been expended in the 
borough of Southport, and this is put at £25,000. Of the balance, 
the company should be entitled to set up a depreciation fund not 
exoeeding 4 per cent. per annum on one-half of the above amount, 
that is, on £12,500. 


South Shields.—A meeting of the Tramways Com- 
mittee was beld on the 26th ult. to consider the replies of the South 
Shields Tramway and Carriage Co., Ltd., and of Mesers. Rowcliffe 
and Co., of Manchester, to the Committee’s inquiry as to whether 
they would submit amended tenders for the construction, as well as 
the leasing of the new tramways, and it is understood that the firms 
agreed to do so in accordance with the conditions laid down by the 
Committee. To do so, the firms are to be allowed a further period 
of 28 days. 


Spaln.— Plans have been prepared in respect of a pro- 
jected electric railway between Ejea and Zuera, a distance of 25 


miles, 
(Omtinued on page 920.) 
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KETTERING ELECTRICITY WORKS. 


IN а recent issue we reported the opening of the new elec- 
‚ tricity works of the Urban District Council of Kettering ; 
we now give a brief description of the works themselves. 
The provisional order authorising their cunstruction was 
obtained in 1896, but owing to the pressure of other under- 
takings the order was not put in force until the Board of 
Trade threatened its revocation. Dr. A. B. W. Kennedy 
was then appointed consulting engineer, and prepnred designs 
and estimates for the electricity works, whilst the buildings 
were designed by the Council's surveyor, Mr. T. R. Smith. 
The sanction of the Local Government Board was obtained 
to a loan of £43,275 for the electricity works, including the 
gite, and £5,100 for the refuse destructor which adjoins it, 
and the contracts were placed in July, 1908. 

The site covers two acres of ground, and is fairly central, 


room floor, and is provided with а series of open bunkers 
opposite the front of the boilers, into which coal can be directly 
tipped from carta on the higher ground level outside. This 
side of the boiler house is roofed with galvanised iron, and 
can be closed with roller screens when necessary. The 
steam-raising plant at present installed, consiste of four 
Lancashire boilers, supplied by Messrs, Edwin Danks & Co. 
(Oldbury), Ltd., each 28 ft. long and 8 ft. in diameter ; 
three of these ure in the boiler house, the fourth being in the 
destructor house. The former are fitted with balanced fire 
doors, and Dewrance’s fittings. A duplicate service of feed- 
water piping is provided, with by- passes to the economiser, &c., 
in connection with two “4-inch” feed pumps supplied by 
Messrs. G. & J. Weir, which supply the boilers through a 4-in. 
Kennedy meter from an overhead tank in the boiler house. 


GENERAL VirgWloP WILLANS-PaRKEB GENERATING PLANT. 


the main entrance being in Rockingham Road. The 
building is of brick, and the design is of more than ordinary 
merit. The interior is well lighted from the sides and roof, 
the latter being provided with a ventilating lantern, and 
consisting of glass and slate, with matchboarding under the 
slate. The ventilating louvres are of zinc, and are so shaped 
as to effectually exclude rain and spray, whilst allowing free 
passage to the air. Besides the engine and boiler houses, 
there are offices for the chief and assistant engineers, and for 
the clerical staff, stores, meter room, drawing office, battery 
room, &с„ adjoining the main entrance, and the refuse 
destructor is situated close to the boiler house. A large space 
is left for additional plant in the engine room and boiler 
house, as shown in the plan, p. 919. 

The boiler house is eunk below the level of the engine- 


The overhead storage tank measures 14 ft. x 8 ft. x 8 ft. 
deep, and is filled from the town water mains. Each of 
the pumps is capable of delivering 3,500 gallons of water 
per hour. 

The steam piping forms a complete ring, of which one 
limb is in the engine room and the other in the boiler house ; 
the latter limb is connected &t one end with a pipe from the 
boiler in the destructor house. 

The only difference between the boiler last mentioned and 
the other three is that it is designed for a higher steam pres- 
sure—200 lbs, per sq. in.—and, of course, has uo internal 
furnaces. A separate Weir feed-pump, of the 2-in. size, and a 
water meter are provided in the destractor boiler house. 

Outside the main building is the economiser, which 


consists at present of 192 tubes, but will eventually be three 
F 
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times this size. Ав will be gathered from the outline plan 
on p. 919, the economiser can be used with the waste 
gases from either the main boilers or the destructor, or both, 
or by-passed altogether. The scrapers are driven by an electric 
motor. The chimney immediately”adjoins the economiser, 
and is of brick, lined half-way up with fire-brick. The 
chimney is 150 ft. high, and 9 ft. in diameter at the base, 


DESTRUCTOR BILER HousE, SHOWING ECONOMISER. 


above the square pedestal. A 20-in. exhaust pipe is carried 
up the centre of the shaft to the top. 

The destructor was built by Messrs. Meldrum Bros., and 
consists of two cells, with a separate combustion chamber 
as usual, and a large door at one end for the introduction of 
large articles, such as mattresses, &c. The gases pass from the 
combustion chamber either directly into the boiler flues or 
through a by-pass 
flue. Refuse is de- 
posited from an over- 
head tipping floor on 
a platform, whence it 
is charged by hand 
into the furnaces 
opposite. A special 
feature of the plant 
is the hot-air supply 
to the furnaces 
obtained by inserting 
in the course of the 
waste gases the heat 
economiser shown in 
one of our views. 
The gases}pass from 
the boiler! flues down 
the set of iron pipes, 
which are! placed 
in the air,duct, a3 
illustrated. The air 
thus heated is drawn 
past the pipes and 
delivered to the 
destructor furnaces 
by steam blowers. 

The steam from 
the destructor 
boiler passes to the 
main steam range 
through a reducing 
valve made by Messrs. David Auld & Sons, and a non-return 
valve made by Messrs. Cockburn, Ltd., of Glasgow. 

In the engine room there are at present installed the 
following sets of plant, all the dynamos being made by 
Messrs. Thomas Parker, Ltd., of Wolverhampton, and the 
engines by Messrs. Willans & Robinson, Ltd. :— T wo 6-pole 
dynamos rated at 325 amperes, 460 to 520 volts, driven at 
350 r.p.m. by 2-crank compound engines mounted on com- 


bination bedplates ; and two balancer sets, each comprising 
two 4-pole dynamos rated at 156 amperes, 230 to 260 volts, 
arranged in tandem, and driven at 450 r.p.m. by 2-crank 
compound engines. On each dynamo is mounted a signal 
box containing lamps, which light up when the machine is 
excited, and illuminate a number painted on the glass front of 
the box. The balancer armature shafts are provided with flanges 
at both ends, so as to be interchangeable. 
There are also two reversible booster sets, 
supplied by the Lancashire Dynamo and 
Motor Co.,and running at 850 r.p.m.; each 
set consists of a 4-pole dynamo rated at 133 
amperes, 90 volts, coupled to a motor of 
similar type. One of the motors drives, 
in addition, a small milking booster. The 
engine room is traversed by an overhead crane 
capable of lifting 8 tons, built by Messrs. 
Carrick & Ritchie. The switchboard presents 
an unusual appearance, owing to the manner 
in which 12 pivoted voltmeters are mounted 
above it. The main board was supplied by 
Messrs. Cox-Walkers, Ltd., of Darlington, 
with Evershed & Vignoles instruments, 
and is mounted on a raised platform along 
the side of the engine room remote from 
the boiler house. The board consists 
of 15 panels of enamelled slate, carried 
by an iron frame. The generator els 
are on the left, the feeder panels on 
the right, and the auxiliary apparatus is 
controlled on the middle panels, There are 
six generator panels, each. fitted with an 
ammeter, two circuit-breakers, plug bars, 
voltmeter coupler, and double-pole change- 
over links. The plug bars are used in connection with 
two sets of main bus-bars behind the board; the change- 
over links are provided for changing from self-excitation to 
battery excitation by means of auxiliary excitation bus-bars. 
The next three panels are allotted respectively to the 
motor and generator of one booster, and to the positive 
battery. The motor panel is fitted with a starter, centre-zero 


Mars BOILERS. 


ammeter, two plug bars, voltmeter coupler, and р.р. switch ; 
the generator panel with two circuit-breakers, centre-zero 
ammeter, two plug bars, shunt break switch and voltmeter 
coupler; the battery panel with a circuit-breaker, discon- 
necting switch, centre-zero ammeter, one plug bar, bus-bar 
coupling switch, and voltmeter coupler. These three panels 
are repeated in reverse order for the negative battery and 
booster set, with no material difference. 


CA wA чу We T 
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The next panel carries the mid-wire, earth connection, and 
milking booster ammeters, all of the centre-zero type, a D.P. 
switch and field switch for the milking booster, voltmeter 
coupler, and two feeder pilot voltmeter switches. 

Lastly, there are two feeder panels, providing for four 
feeders, each equipped with four main switches, shunted by 
small fuses, and four ammeters. The object of the shunt 
fuses is merely to prevent burning of the switch contacts in 
case of breaking a heavy load ; there are no fuses in circuit 
with the feeders at the power station. 

The regulating rheostats for the generators are fixed 
along the front of the switchboard platform, and are of the 
slide-bar type. 

We may here mention that the batteries are operated en 
bloc, the boosters being practically {at all times in use, either 
to ¿charge or discharge the batteries as required. The 
reversal of the boosters is accomplished by means of the field 
rheostats, and theyzcan, if necessary, be used іп five: different 
ways, in connection with the batteries and the feeders. The 


A station lighting and power board, supplied by Messrs. Lea 
and Warren, of Kettering, is fixed near the main board, and 
carries three two-way D.P. switches, three S.P. switches and a 
number of fuses, two Aron meters, and two Ward- Leonard rheo- 
stats ased for regulating the voltage for the station lighting. 

The work in the basement below the switchboard is of 
special interest. As shown in our view (p. 918), it consists 
entirely of bare copper rods carried on porcelain insulators fixed 
to an ironframe. This system is carried out from the gene- 
rators and motors to the switchboard, and makes an excellent 
piece of work, practically fireproof and indestructible. 

The batteries are housed in a room adjoining the engine 
room, and consist’ of, 120 cells each, of the Electrical Power 
Storage Co.'s make. Each cell consists of 13‘plates of 360 
ampere-hours’ capacity, in:a leaden_box carried,in a cast lead 
strengthening frame, and! stands on glass oil | insulators on 
wooden battens. The latter in turn are supported on porce- 
lain oil insulators. 

The mode of working the battery which we have described— 


MAIN SwITCHBOABD. 


feeder connections on the back of the board are made by 
means of short flexible cables, so that they can be readily 
changed from one set of bus-bars to the other, if desired, in 
order to run at different station pressures. The positive con- 
ductors are carried overhead to the board, while the negatives 
come up from below. 

Behind the board are mounted, on the wall, meters of the 
Electrical Co.’s type in circuit with the dynamos and 
motors, and separate charge and discharge ampere-hour 
meters of Messrs. Chamberlain & Hookham’s make in con- 
nection with the batteries, together with Elliott recording 
ammeters. All the dynamos and motors are also provided 
with fuses on the wall behind the board. 

The middle wire is dead earthed through a recording 
ammeter in circuit with a cut-out, which, when the earth 
current exceeds 20 amperes, throws a resistance in circuit, 
rings a bell, and lights a lamp. The mid-wire is also earthed 
through an ammeter, switch and fuse. A 36-way fuseboard is 
fixed on the wall to receive the terminals of the pilot wires 
from all the feeding points in the town. 


i.e., Without end cell regulating switches—is one which we have 
advocated for several years ; its advantages are now generally 
recognised, and the costly and cumbersome arrangement of 
conductors formerly met, with in battery rooms is conspicuous 
by its absence. 

The network in the town is fed by means of four feeders, 
each consisting of a paper-insulated lead-covered concentric 
cable having a cross-section of 0'3 sq. in. per conductor, 
made by Messrs. W. T. Glover & Co., Ltd., of Salford. A 
single 0:25-in. mid-wire feeder is taken from the station to 
a disconnecting box in the town. 

The streets are lighted with arc lamps, supplied by the 
Gilbert Are Lamp Co., of Chingford, there being three cir- 
cuits of 10 arcs each ; these are replaced by glow lamps at 
11 p.m., the latter being controlled quite independently of 
the arc lamp circuits. Westminster" arc lamps are used 
for the station lighting. 

The prices charged for energy are very low—4}d. per 
unit for lighting, and 2d. to 134. for heating and power. 
The connection already obtained amounts to the equivalent 
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of 2,180 8-с.р. lamps, and applications have been received for features of “atavism.” Instances are not uncommon 


1,380 in addition. 


in which an adult assumes a form representative of a 


In conclusion, we wish to express our thanks to the con- lower type than the young of the same order, 


.9 


LayirsG,Grovgg.Marss AT KETTEBING. 


Мв. F. J. BAKEWELL, A. M. I. E. E., ELECTRICAL ENGINERR 
TO THE KzrTTEBING U. D. C. 


Touching even human life, we are familiar with the 


sulting eugiucer, Dr. A. B. W. Kennedy, and to the electrical terms dotage" and “second childhood; a man in oli 
engineer to the U. D. C., Mr. F. J. Bakewell, for their kind age often reverts to the habits of infancy. And, coming 


assistance in the preparation of this article. 


nearer home, a technical author, who, in his prime, 
occupies a position in the front rank, may in later years 
write things that have in them a suggestion of retrogression, 
either of thought or of style. 


ATAVISM. In electrical apparatus, too, this tendency to revert to an 
— earlier type is occasionally met with. The earliest type of 


THE theory of cyclical evolution is as yet accepted only as electric switch was of the simple “ chopper" or * knife” 
an explanation of exceptional phenomena, and not as a pattern, gradually displaced by the “rotary” type which, 


principle to be 
univers. ly applied. 
It шау, »ossibly, 
be looked upon as 
the excepti u which 
proves the rule of 
progressive evolu- 
tion. 

When, in a able 
of (thorough! reds, 
а foal appears bear- 
ing stripes and 
markings similar to 
those of the zebra, 
or when a young 
blue rock pigeon 
is hatched out from 
an egg of the 
highly - developed 
fantail, one puts it 
down to “atavism,” 
or “reversion.” 
The phenomenon 
serves to remind 
the parents of their 
humble origin, and 
tends to check too 
great a conceit of 
blue blood. 

Nor is it always 
necessary to wait for 
а succeeding gene- 
ration to produce 
the characteristic 
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during about 10 years, passed through various stages of 


evolution, reverting again to the “tumbler” or “chopper” | 


type now almost universally used. 

If, then, we must admit “ reversion,” or © atavism,” in 
euch details as switches, why not in systems such as artificial 
lighting itself? Are there not signs of it already? From 
the torch of pre-historic times we have evolved through the 
candle, flare lamp, and gas ages to the age of electric 
lighting. The lucigen torch, the gas flare, and the electric 
candle fitting serve to remind us that the transition period is 
not yet complete, nor it seems are we destined to witness this 
ardently desired consummation, for now a well-known 
expert, Mr. W. H. Booth, tells us, in all seriousness, that 
electric lighting is already practically doomed. _ 

* At this moment electric lighting stands where it did 
when first commercially introduced. There has been 
practically no progress.” Thus Mr. Booth in Cassier’s 
Magazine. Nor is this all, The electrical engineer must 
drain the bitter cup to its very dregs. Not enough that 


electric lighting has made no progress, but gas lighting 


TEES Puan or KETTERING ELECTRICITY WOBES. 
with modern methods is at present far ahead of electricity in 
all save convenience, and, under ordinary circumstances, 
health.” Surely there is some hope here ; health, at least, 
is a vital consideration. m 

No! Not even this consolation is left to us, for, our 
iconoclastic critic proceeds : “ The economy in one year over 
electricity would pay for the ventilation necessary to remove 
the products of combustion.” So that, although for special 
situations for which gas is out of the question," electricity 
may still have a faint chance of success, “ for plain, straight- 
forward lighting of rooms, workshops, and public buildings, it 
appears very doubtful whether electricity will continue to 
hold its own in any sense of the term.” Опе looks in vain 
for a redeeming feature. A glimmer of hope is given when 
the author says “ for 100 years, little or no improvement had 
been made in the methods of using gas.” A hundred years 
se^ms a long time to stand still, but, instead of looking upon 
this as & hopeful sign for electric lighting, Mr. Booth 
apparently considers it an argument for the inherent virtucs 
of gas lighting, in that it could survive this period of 
stagnation, and then, ** due to the stimulus of electric light,” 
develop into the cheapest and most efficient form of artificial 
illumination, No crumb of comfort is forthcoming for the 
electrical engineer. The tantalising taunt serves you 
right, I told you во,” appears to stare at you from the 
pe es as you read these lines, The machinery of electric 
ight has become more complicated instead of simpler as 
time has moved on. Electric light engineers appear to have 


some new electrical candle fittings, the 


succumbed to this tendency without an effort, and their 
undertakings have been burdened with this load of com- 
lications as well as & load of duplicate plant, made necessary 
y the hand-to-mouth methods which are still practically 
compulsory in the absence of a satisfactory system of 
storage. 

What а scathing impeachment! The more scathing 
coming from so unquestioned and unguestionable an 
authority. Twere vain to dispute the facts as here pre- 
sented by so gifted an author. The words quoted have a 
traly prophetic ring about them, the final impression left in 
the mind of the reader being somewhat of this order :— 

Woe unto you, ye workers in electricity, ye lovers of dark- 
ness, degenerates ! who have forsaken the simple methods of 
your fathers, and have set upín your power houses com- 
plicated and burdensome systems, and have bowed down to 
them and worshipped them. Ye have loaded your stations 
with strange devices, which are abominations, living from 
hand Aia mouth, and storing none of your produce against the 
evil day. 

Behold, therefore, it shall come to pass that the sun shall 
be darkened at noonday, and your light shall utterly 
fail; yea, it shall be completely out off for ever. The 
hum of your alternators shall be turned into groanings, 
your feasts into mourning; it shall be as the mourn- 
ing of an only son, and the end thereof as а bitter 
day. Howl, therefore, woe worth the while ! ! 

It is an unpleasant prospect which faces us if our prophet 
should be honoured in his own country—and there are signs, 
unmistakable signs, of геігоргеввіоп to justify his dark fore- 
bodings. Only a few days ago, in the columns of a leading 
contemporary technical journal, a description was given of 
esign of which it 
was sgaid is the nearest approach to real candle lighting in 
appearance ever placed on the market.” 

And what is the cause of this impending doom of electric 
lighting, one might ask. Two causes are given: one the cost, 
and the other, the inefficiency as compared with gas light. 
“In coal consumption the incandescent electric light 

robably demands three times as much as modern gas 
ighting.” ‘With the Welsbach light, gas at 3s. is equal to 
electricity at 1d. per unit. With other gas systems the cost 
of electricity must come down to a still lower figure, and this 
at present seems to be beyond the range of visible possi- 
bilities.” An unsolicited testimonial such as this, is worth 
a great deal to the Welsbach Co., and our prophet shows 
something of the wisdom of the serpent in thus early 
* making friends with the mammon of unrighteousness.” 

But if cost and efficiency," reduced to terms of milli- 
grammes of coal per candle-power, are to be the sole con- 
siderations in judging of the prospects of continuity of any 
system of lighting, what are we to say of other modern 
systems which, on analogous bases, show to like disadvantage, 
admitting for the moment the accuracy of the above state- 
ment ? 

What, for example, will become of our electric railways 
and other power systems? One of the cheapest journeys on 
an electric railway is that from the Bank to the Bush by 
“tube.” The price, 2d., is less than one-third of the actual 
cost to the railway company ; yet how often in the old days 
has one walked the full distance at 2d. less than this extra- 
ordinarily low fare—that is to say, at about 64d. less than it 
costs the company to carry a passenger right through. Clearly, 
therefore, on the question of cost alone, tbe tube must 
go. And what about efficiency? To walk the distance 
comfortably takes 14 hours, or, reckoned in energy, it 
requires an expenditure of, say, 14 man-power-hours, The 
energy necessary to carry a passenger the full distance on the 
* tube" ів 1:6 units, or approximately 2 Aorse-power-hours. 
Reckoning 1 HP. as the equivalent of 10 man-power, it 
takes about 13 times as much energy to carry а man from 
the Bank to the Bush by the “ іжорепру tube as it does 
for the man to carry himself. True, the “ tube” does the 
journey in 20 minutes, but it takes an average of 6 H.P. per 
passenger all the time, whereas a coolie could ran one down 
in a rickshaw in about half an hour or so. 

Weighed in the balance, therefore, the “ tube is found 
wanting, both on considerations of cost and efficiency. 
The theory that the smooth travelling on electric railways 
аи to appendicitis is another nail in the electric 
00 
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From electric light to gas and from gas to candle-light 


(and why stop at candles, since daylight costs nothing) ; 
from electric railways back to rickshaws, from rickshaws to 
walking (and why walk, since standing still is more 
economical) what could be more revereionary or atavistic! 
Even the food we eat is costly and inefficient, and the air 
we breathe—but, really, if we begin to inquire too minutely 
into everything, from this point of view, we shall end by 
saying in the words of the song, Wot's the good of 
ennyfink ?—Why, nuffink ! " . F. B. 
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TRAMWAY AND RAILWAY NOTES. 


(Continued from page 914.) 


Sunderland. — The annual report of the Corporation 
tramwavs for the year ending March 31st, 1904, has been issued by 
Mr. A R. Dayson, the general manager. It mentions that the 
most important items in the past year have been the construction 
and opening of the east-end trams, tbe opening of the Hylton Road 
depót and repairing shops, and the commencement of the construc- 
tion of the new tramways offices. Of there works details are given. 
Coming to figures the report states that the wretched weather last 
summer militated against the traffic receipts. The increase in miles 
run, passengers carried, and receipts, is not so great as they could 
have wished, but the increase is, on the whole, satisfactory. 


Year. Receipts. Passengers carried. Car-miles run 
19°3 .. is £59,142 987,121 1,270,957 
1904 .. ss £62,006 14,845,958 1,488,468 


The above figures show an increase of passengers of 861.837, and an 
increase in receipts of £3,364. Ananalysis of the traffic receipts 
for the different routes shows averages of £170 158. 8d. per day, 
£3 6s. 119d per car per day, and 10:46d. per car-mile. The income 

жаз £62 £07 from traffic receipts, and other items bring up the total 
to £63,067. Tbe working expenses were £36,318, and interest, 
sinking fund and depreciation absorb £22,329 = £58,647, leaving 
a balance of £4,420. The figures show an income of 10 55d. per car- 
mile, working expenses 6'08d. per car-mile, interest, sinking fund 
and depreciation fund 3°73d., making a total expense per car-mile 
of 981d., leaving a net profit of 74d. The percentage of gross 
profits on capital expended is 9 65, and the percentage of net profits 
on capital expended, 1:59. 


TELEGRAPH AND TELEPHONE NOTES. 


The German Atlantic Cables,—4A cable has reached 
us just as we are going to press, stating that the duplicate cable 
section between Azores and New York was completed on Wednes- 
day night, giving the Deutsche Atlantische Telegraphengesellschaft 
two direct routes between Germany and New York. 


Telegraphic Interruptions and Repairs :— 
CABLES, 


Dominica-Martinique ee ee ee ee 
Bt. Lucia-Martinique .. T ө» ee 
Trinidad-Demerara No. 1 ee ee ee 
Cayenne-Pinbeiro ee ee 
Anjer-Kalianda . 


Int BRRUPTRD, REPAIRED 
ee May 5, 1908 өө өө 


Reissa-Issa (Yemen)- Camaran m eo ee Oct. 22, 1909 "T eo 

Tarifa-Tangier .. vu ае Jan. 18, 1904 

Closed ta Nagasaki- Viadivostock — .. ee oo Feb. 15, 1904 „. . 
Port Arthur-Chefu .. А . Feb. 18, 1304 

Foochow-Formosa et a бў Feb. 11, 1904 ,. T 

Gibraltar-Tangier v s oe v . May 17, 1904  .. "P 


" LANDLINES. 
Beoul-Masampo.. eo ee oe 
Stoul-Gendan 
Anju-Ping-Yang.. 
Ninguta-Vladiv ostock . 
Dominican lines.. “з ee 


ee ee Feb. 18, 1604 
ee oe ee Feb. 13, 1904 
06 e? ее Feb. 26, 1904 ee 
oe oe .. March 2, 1904 . 
.. May 26, 1904 


Wireless Telegrapby.—Reuter’s agent at Rome reports 
that the Marconi wireless telegraph stations at Bari and Antivari 
(Montenegro) have now been erected for a month, and are in regular 
working order. Signor Marconi will personally open them in July 
next on his return to Italy. The high power station at Coltano 
(Pisa), near the Royal farm of San Rossore, will be the largest in 
the world, and will be built entirely of stone. It will be ready in 
August or September, after which the engines and other apparatus 
will be installed, во that it may begin working not later tban the 
beginning of 1905. The Coltano station will be able to communi- 
cate with Great Britain, Canada, the United States, and the Nether- 
lande, as well as with all vessels in the Mediterranean, the Baltic, 
tbe Red Bea, the Atlantic Ocean, and the Indian Ocean. Bignor 
Marconi bas tigned contracts with Chile and Argentina to construct 
telegraph stations. 

The New York correspondent of the Times says that a circum- 
stantial statement from Washington that the Government intends 
to control, and, perhaps, acquire, all wireless coast stations is circum- 
stantially denied on high, perhaps the highest, autnority. ‘The 
thing is not possible, fays а Navy Department: ficial, without im- 
р: вк Бе action by the Ccurte, the Legirlature, ard the Executive, 
What is contemplated is, in the firet place, merely some cc neolida- 
tion of the existing services of the different departments for the 


better administration of all; and, secondly, the prc batility that the 


Government, in time of war, may in sist on exclusive rights 


CONTRACTS OPEN AND CLOSED. 


Austria,—The Municipal Authorities are about to invite 
tenders for the establishment of a Рие central electric lighting 
station in the town. | 

Cheshire.— Electric light plant, wiring and fittings, for 
Parkeide Asylum new infirmary annexe. See “ Official Notices” 


May 27th. 


Chili.—June 28th. Electric lighting of the city of 


Punta Arenas (Btraits of Magellan). Bee this column for February 
19th. : 


Colehester,—June 13th. Electric lighting installation 
at the car depdt. See Official Notices to-day. 


Deptford.—June 21st. Two 25-Kw. steam dynamos. 
booster and switchboard, for the electric lighting of the new Town 
Hall. See “ Official Notices” May 27th. 


Edinburgh.—June 4th. Copper strip for electric 
conductors. See Official Notices" May 27th. 


Exeter.—June 9th. Permanent way, overhead equip- 
ment, cables and cars. Beo “ Official Notices " May 13th. 


Germany.—June 15th. Tenders are being invited 
until June 15th by the Prussian State Railway Authorities si 
Bromberg for the supply and erection of an electrically-operated 
locomotive. turn-table. Tenders are to be sent to Die Konigl, 
еа Direction, Bromberg, whence particulars may bé 
obtaine 


Handsworth.—June 8th. Erection of generating 
station. See Official Notices May 20th. 


Johannesburg. — July 4th. Cables, conductors, and 


_ accessories. See Official Notices” May 13th. 


Leigh.—June 21st. One 350-kw. steam-driven set 
and switchboards. See “ Official Notices " to-day. 


May-Oatway Installations,— Tenders are invited for 
further installations on this system at Govan and Leith. Веб 
" Official Notices " to-day. 

Pontypridd. — June 4th. 


Motors. See Official 


Notices May 13th. 


Portsmouth. —June 11th. 
“ Official Notices May 27th. 


Shanghai.—July 30th. The Municipal Council invited 
tenders for а 24-mile electric trolley line concession. Particulars 
from J. Pook & Co., 63, Leadenhall Street, E. O., the London agenté 
of the Council. Bee " Official Notices" May 13th. 


Spain.—July 15th. The Spanish Ministry of Pnblie 
Works in Madrid is inviting tenders until July 15th for the con- 
cession for the construction and working of an electric tramway 
between Sarria to the foot of Vallvidrera mountain (province of 
Barcelona). Tenders are to be sent to El Ministerio de Obras 
Publicas, Madrid, whence particulars may be obtained. 


Stepney.— June 20th. Electric light installation at the 
Public Baths. See Official Notices May 27th. 


Uphall.— June 10th. The Bathgate District Committee 
of the County Council of Linlithgow invites tenders for fi up 
an electric light installation for the ligbting of the Upball Lighting 
District.  Specfications, &c., at the office of the Committee's 
engineer, Mr. Alexander Lindeay, 11, Jamaica Street, Glasgow. 


Wimbledon.— June 17th. Water-tube boilers, econò- 
misers, feed pump and pipework. See “ Official Notices " to-day. 


Pump and piping.  Seé 


* 


CLOSED. 


Bristol,—The Corporation has placed an order with 


Meesre. Bruce Peebles & Co., Ltd, for the supply of a 400-K w. 
generator. 


Chatham Dock yard.— Messrs. Isaac Storey & Sone, Ltd., 
of Manchester, have received through Messrs. Bruce Peebles & Co. aà 


order for six sets of surface condensing plant in connection with 
their Chatham Dockyard contract. 


Derby.—The Tramways Committee has accepted tke 


tender of Messrs. Newton Bros. for the wiring of the car-aheds, af 
£193. 


Dundee.— The following is а list of successful contractors 
for engineering stores:—Messrs. George Stephen & Son; Messere. 
Robert Stiven & Co.; Meters, В. C. Stiven & Sons; Mr. C. D. 
Braid; Messrs. Kuk & Coutts; Mesers. Rotert Fergusson & Bona 
sll of Dundee. For electrical goods :—The Edison & Swan United 
Electric Light Co.; Messrs. Ward & Goldstone, Louden; the Sit 
Hiram Maxim Electrical Co., Manchester;>the Union Cable Ох 
For piping — Meter. Stewart & Moeasies,<L 


=. 
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Gloucester. — The T. O. has accepted the tender of the 
Municipal Appliances Co., Ltd., for a sand dryer for the tramways, 
at £40. ; * 


Hull.—The Corporation Telephone Committee on Friday 
 socepted the tender of Mevers. Collier Bros; of Manchester, for the 
supply of copper wire at £570 83. 10d. | 


-Kilmarneck.—Tbe Т.С. has acrepted the offer of 
Mesers. Dick, Kerr & Co., amounting to £22,784, for the permanent 
way construction in connection with the electric tramway system. 


Loughborough and Canterbury.— Messrs. Pritchetts 
and Gold, Ltd., have received an order from the Lovghborough 
Corporation for a 260-cell storage battery for electric lighting 
purposes. They have also received the contract from Canterbury 
Corporation for replating a 232-cell battery. ; Я 


Sunderland.—It is stated that the Electricity Com- 
mittee has accepted the tender of a German firm for three-phase 
cables, it being considerably lower than any British quotation sent in. 


Twickenham.—The U.D.C. has accepted the tender of 
Messrs. Meldrum Bros., Ltd., of Manchester, for the supply of 
refuse destructoré, at £3,650. | 


FORTHCOMING EVENTS. 


Friday, June 8rd.—At 9 p.m. Royal Institution. Prof. Svante Arrhenius on 
„The Development of the Theory of Electrolytic Dissociation.” 
Monday, June 6th.—At 7.80 p.m. Society of Engineers. Meeting. 
Thursday, June 9th.—At& p.m. Institution of Electrical Engineers. Annual 
general meeting at N, Victoria St., 8.W. | 
At8p.m. The Faraday Society. “The Electric Furnace: Its Origin, 
ransformations and Applications,” M. Me. Adolphe Minet. The 
Hard and Soft States in Metals,“ by Mr. G. T. Beilby. 


Friday, June loth.— At 8 p.m. Physical Society. Meeting. 


ee — 


NOTES. 


Organisation of Technical Employés, — A  corre- 
spondent writes :—'' No fewer than 2,000 engineers, technical men, 
chemista, &с., of all callings and degrees of ability, from engineer 
with diploma and academical training, and from fully qualified 
chemists to draughtemen, have combined for the pornos of forming 
a large, far-reaching organisation for themselves, ss industrial 

. workers. It is a trades organisation, under the name of the Bund 
der Industriellen Beamten (Arb ‘itrchmerbund) (Union of Technical 
Employ ée), located in Berlin, for the purpose of counteracting any 
further prejudice of condition of technical workers in industrial 
life. Our union will not be & club, but an organisation, without 
any political features, though with & strongly-marked economical 
tendency. Our programme for re-habilitation of the technical em- 
ploy ё: question is, alas, very large. Tarough most open activity and 
the strength of this union, we shall strive to assure, also, for our 
selves, that protection which bas been granted to every workman 
by his employers and the Government. In the first place, it is 
our duty to provide for 4 central employment bureau and a fund 
for the support of needy members, who are out of employment 
through no fault of their own. In carrying out our difficult pro- 
ject, we are counting on the assistance of the whole .of the Press, 
which, up to the present, has remained silent, as well as on the 
active ration of all employers, who take an interest in the 
welfare of their employés; but, before all, on the complete co- 
operation of all our colleagues, who are, like us, of the conviction 
that the time bas now arrived when we must do something to hel 
ourselves in order not to endanger our social existence still further. 
Tne place of business in Berlin, W. Tobedemustrass, 704, receives 
names, and also gives necessary information." 


Steam Pipe Coverings.—A Mr. Davies, of Bradford, 
has elaborated a system of testing steam-pipe coverings, consisting 
of a vessel with a cold water jacket. Inside this isa piece of steam 
pipe, 2 ft. long, covered with the composition to be tested. This 
tube contains an electric beater in paraffia wax. Current is passed 
to maintain the wax at а constant temperature, and the amount of 
current required measures the heat lost through the covering. 

Twenty-three kinds of covering were tried, and the teste generally 
did not show that asbestos was a very high-class article. Magnesia 
and slag wools came much higher up. About the best substance is 
waste silk, which retains 80 per cent. of the heat that would pass а 
bare pipe. Of courso, it does not follow that any organic substance 
Should be used for superheated steam, unless first shielded by some 
mineral cover and an air space. 


Appoiotments Vacant. — Charge engineer for York 
(£100); electrical draughtsman for the Metropolitan Asylums 
Board; instructors wanted for the engineering and electrical 
eggiocesing dopsrtment et Northampton Tustitute, gated a 
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The Largest Organ.—The grestest pipe organ in the 
world, built by the Harris Organ Oo., of Los Angeles, California, 
under the patents of Mr. W. B. Fleming, and intended for the Con- 
vention Hall, Kansas City, is temporarily installed in the Festival 
Hall of the Bt. Louis Exhibition, where it will be played by some 


.. Of the most famous organists and "acres of automatic music.“ It 


is as large as a brick block," being about 100 ft. long х 40 ft. high 
and 274 ft. broad. It weighs 125 tone, has 10,059 pipes, 289 move- 
mente, 140 stops, and cost about $100,000. Two electric motors, 
each of 10 нр. drive this "factory of sound,” which required for 
its construction 100,000 ft. of timber and 115 miles of wire. Tne 
metal pipes took 16,700 Ibs. of zinc and 9,000 lbs. of soft metal. 
The wooden pipes contain 3,500 ft. of sugar pine. The twa pipes 
of lowest tone are each 32 ft. long, and a couple of men abreast, or 
a small pony, can walk through them. The longest metal pipe is 
37 ft. long х 17 іп. in diameter. A train of 10 cars brought the 
organ from California to St. Louis. Its expressive powers are 
beyond those of any other organ, and comprise all the instru- 
ments of a full band. The only other organ approaching it is 
that of the Town Hall, Sydney, N.. W. The new organ com- 
bines five organs, namely, a grand organ, a choir organ, a swell 
organ, a solo organ and an echo organ, which is independent, 
having its own bellows, and is removed 300 ft. from the rest. All five 
organs cat*be played automatically at the same time by a separate 
key desk of oak, provided with a self-performing apparatus. A 
second movable key desk: or console, connected to the organ by an 
electric cable 150 ft. long, serves for the organist, who must be able 
to command five manuals or key boards in tiers, containing 61 
notes. A fall orchestration would call for 10 fingers on each hand, 
but, by means of а double touch applied to the manuals of the 
swell and choir organs, an additional pressure on the keys adds the 
voices of any stops drawn from the expressive division. of the organ 
to any note, or group of notes, under the fingers or automatic 
player, and magnifies the wave of music. There are five bellowe, 
each 12 ft. long x 6 ft. wide, and worked by two 10 -K. P. electric 
motors. They are driven from accumulators fed by a dynamo, and 
the power of the batteries can be seen on instruments at all times. 
The driving mechanism is so planned that a continuous perform- 
ance of the organ can go on during the Exhibition. The swell 
organ gives, for the first time, the true orchestral element, namely, 
the flutes, piccolo, clarinet, oboe, the corni, horn, and violin, as 
well as the human voice (vox humana) Another division of the 
“swell” is likewise a novelty. It contains 1,281 pipes, mostly of 
pure tin, each giving a string tone. The solo organ represents the 
brass wind instruments. Both the key and the draw stop actions ae 
accomplished by means of electro-magnets, to the number of 1,300. 


The B.A. Meeting for 1906.— There is a movement on 
foot in York towards asking the British Association for the Advance- 
ment of Science to hold ifs 1906 meeting in that city. | 


Experiments on the Emanation from Radium 
Bromide.—In order to show the diffusion of the emanation from 
radium bromide, a long tube has been used, the internal surface of 
which was coated with a layer of zinosulphide, when on connecting 


the apparatus with a test tube containing а solution of radium 


bromide, a luminescence was found to sppear and to be propagated 
throughout the tube. On repeating Ramsey’s experiments, Th. 
Iadtioson (see paper read before the Russian Physico-Chem. 
Society), found the yellow helium line not to coincide with the 
yellow line of the spectrum given by the emanation, but to lie 
between the two yellow lines of the emanation. Oa the serpentine 
communicating with the tube being dipped into liquefied air, a 
strengthening of the lines corresponding to the helium line was 
noted in the spectrum of the emanation, while between the two 

ellow lines above referred to, а third line coinciding with the yellow 
line of helium would appear. The lines of helium do not exist in 
the spectrum given by the emanation of a freshly-prepared tube, but 
appear only afterwards. On observing the gases set free on the 
dissolution of radium bromide, it was observed tbat the helium lines 
did not арреат as long as the spectrum tube preserved its phos- 
phorescence in the dark. After four days, this phosphorescence 
would disappear, while the lines of helium were then noted in the 
spectrum. 


Egypt.—^According to the Egyptian Gazette, the Fayoum 
Municipality has agreed with Mr. Ciowes, the Inspector of the 
Fourth Irrigation Circle, to utilise the Nazleh waterfall for the pur- 
pose of generating electricity for the lighting of Medivet-el- Fayoum. 
“ Bat,” gays our contemporary, “ 800 H.P., which will be the power 
produced, is more than is necessary to provide sufficient elec- 
tricity to light the Fayoum, and the rest of the available power 
might be used for other purposes, such as cotton manufacture, corn 
mills, &c. This presents a splendid opportunity for any syndicate 
or capitalist to step in and make some arrangements with the 
municipality." 

The plant for the electric lighting of the town of Suez has 
reached its destination, and when the mail left wooden poles were 
being erected in the various streets. It is expected that the installa 
tion will be completed by the end of August. | 


Action of Radium on Glass, Quartz and other 
Bodies.— Glass is blackened under the intluence of radium rays, and 
the same phenomenon is observed in the case of quartz. The 
colouration produced by radium disappears not only under the 
influence of heating, bat also at ordinary temperatures. N. 
Gecrgiowehi, in a paper recently presented to th» Hussiaa Puysico- 
Chemical Society, bas investigated by а photumetric method the 
absorption of glasses and of quartz, coloured by radium rays, as well 
аз its diminution with time, this diminution being represented by a 
logesitbmic curve... The author describes bis expunmeate made сп 
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quartz, mica, gypsum, and other bodies, showing the alteration of 
the optical properties of these materials, as occurring under the 
influence of radium rays. Mica, being placed between crossed 
nicol prisms, shows an alteration in the chromatie polarisation in 
the portion which formerly was exposed to tke action of radium 
rays, this alteration disappearing as soon as the specimen is heated. 
Gypsum and fluorspar, while showing the same alterations of the 
optical properties, are not blackened under the influence of radium 
rays. 


Business Prospects in the 10.85.4. — А statistical 
inquiry was recently carried out as to the ages and incomes ruling 
in the electrical business in Chicago. The inquiry was copfined to 
men between the ages of 27 and 45, upon tle theory that the older 
men are the product of a set of conditions which have passed away, 
while the youngest men are, as a rule, still engaged in a period of 


propera on: The hundred men may be divided into groups as 
ollows :— 
No. of Average Average 
| men. age. income. 
Salesmon .. Em vi ES w 1 8з £480 
Bales managers 2s бэ Nos ll 
Business men s T - . 10 86 960 
Sales engineers we E xs ve. 8 85. 410 
Electrical engineers. às "a .. 26 83, 560 
Constructing engineers A © а 6 88 570 
Electrical experts .. is ©» e. 8 P8 €40 
Operating engineers .. "T " i 8 82 40 
Operating managers and superintendents .. 10 84 710 
Professors and editors ru ys ia 8 84 500 
Patent attorne z s ә es 4 82 800 
Consulting engineers vi e 9 40 1,280 
Tots] number of men, 100. General aver ges: age, 334 years; 


income, £688. | 
Classifled in reference to incomes, the record is as follows :— 


Income over £3,008 per year.. ка PT i 5 men 
Income between £1,000and £2,000 .. ө is 9 „ 
Income between £460 and 21,000 .. a T 
Income below £480 .. en i V vi 
'Total 100 men 


An effort was made to make the list representative, and the men 
were selected on account of their positions without reference to their 
incomes. It is clear that salaries rule much higher in America than 
here, and this is but little discounted by the higher cost of living. 


Specific Heat of Superheated Steam.— According to 
a formula by Neyrauch, the specific beat of superheated steam is 
pu by the following formula:— c, = 0:4304 + 0000378 f, where t 

the temperature Centigrade. Ihe following are а few of the 
specific heats worked out from the above :— . 


Temp. C. Temp. F. Sp. Ht. | Temp. C. Temp. Е. Вр. Ht. 
100? 212° “4718 | 320° 608° “5549 
160° 320° “4945 | 340° 644° 5625 
20 0˙ 392? 5096 | 360° 680° 5701 
260? 500* 5822 | 400° 752° 5852 
300° 572° 5474 


Institution of Gas Engineers. — The following are 
among the papers which are down for reading before the annual 
general meeting of this Institution June 7th, 8th and 9th, at the 
Institution of Mechanical Engineers: 


De Brouwer Stoking Machinery at Derby, by Mr. J. Ferguson Bell, of Derby. 
Roadways and their Relationship to Various Public Services, by Mr. A. E. 
berry, of Tottenham. 
Condensation of Illuminating Gas, by Dr. Harold G. Colman, of London. 
ron oe Experience with the Prepayment Meter, by Mr. Alfred Colson, of 
eicester. 


The Flow of Gas in Mains and Distribution at High Pressures, by Prof. W. C. 
Unwin, F. R. S. 


A lecture on “ The Mechanism of Combustion," will be delivered 
by m Harold B. Dixon, M.A, F.R.S., on the morning of 
une " 


London Chamber of Commerce—Electrical Trade 
Section.—At the last meeting of this section reveral matters of 
interest to the electrical industry were dealt with. The section 
considered and generally approved the provisions of the Supply of 
Electricity Bill—subject to slight modifications on points of detail 
—as being a n measure which will bave the effect of 
removing the difüculties which have arisen in the psst in the 
development of tbe electrical supply industry. (The Council of 
the Chamber subsequently endorsed the views of the section, and 
resolved to address the president of the Board of Trade expressing 
the hope that in view of the urgency of legislation on the lines of 
the Bill, the Government might see its way to grant facilities for 


its passage during the present session of Parliament.) A discussion 


also took place with regard to certein draft regulations arising out 
of the report of the Departmental Committee on Electricity in 
Mines, which it was suggested would affect the electrical industry 
generally ав wellas the mining industry in particular, and might 
also become the basis of future regulations affecting the whole elec- 
trical industry. A resolution was passed (and has since been con- 
firmed by the Council of the Cbamber) to the effect that the 
attention of the Home Office should be called to the matter with а 
request tbat any draft proposed regulations which may be under 
consideration, may be submitted to the Chamber in order that the 
electrical section may have an opportunity of considering the same, 
and submitting their remarks to the Home Office before the 
regulations are put into force. The Valuation Bill as affecting 
electrical and other large industrial undertakings was also con- 
sidered. Certain general objections were made to the Bill, more 
especially (a) that it is unsound in principle that а great spending 


› 


authority such as а county council should iteelf be the valuation 
autbority ; (b) that the bodies which will control the assessments 
are themselves competing with traders; (c) that the valuation 
authorities will appoint expert valuers, snd that there is no security 
under the Bill that the system of payment according to thé amount 
of the assessment secured by their efforts will be discontinued; 
(d) that there is no machinery by which а ratepayer can appeal toa 
competent independent court. It was sgreed to co-operate with 
otber sections of the Cbamber in giving effect to the views of the 


- section, and bringing them before members of Parliament. The 


Council of the Chamber subsequently referred the matter to ita 
General Purposes Committee for early action. 


Wimbledon Electrical Exhibition.—An exhibition 
of electrical apparatus was held at the Worple Hall, Wimbledon, 
under the auspices of the Electricity Department, from tbe 18th to 
28th ult. The principal local firms and others well known in the 
electrical industry combined to make an excellent display of the 


' many uses to which electricity сап be adapted for business, 


domestio and medical purposes. Credit is due to Mr. H. Tomlin- 
son Lee, the Council's electrical engineer, and the various firms 
through whose efforts so successful а result was obtained. 

Among the numerous exhibitors who were prominent we 
noticed tbe Linolite Oo., of Westminster, who had fitted up a 
бша kiosk to demonstrate the various uses of their iality. 
Linolite is making exceptional headway as an internal illuminant 
for reflected lighting, and for shop window lighting work ite capa- 
bilities were effectively demonstrated in the two windows srranged 
on the stand. T 

The Langdon-Davies Motor Oo., Ltd., exhibited several of their 
small induction motors, specimens of which were shown in opera- 
tion coupled to boot-finishing, bread-making and wood-working 
machines; they also exhibited switches, starting resistances, and a 
Baker reducing gear. ЭИ? 

Messrs. Whitehead Bros, Wimbledon, made an excellent show 
at their stand, of Prometheus heating appliances, ventilating fans, 
art metal fittings, distributing boards, telephone and small switch- 
board fittings. A Metzler piano player adapted for electrical 
driving was also on view. 

Messrs. Spearing & Stark, Wimbledon, displayed a high frequency 
apparatus applicable to experimental and surgical work which 
proved a centre of great attraction. A flexible braiding 
machine, driven by a Heyland motor, was also shown in 
and other exhibits included an oscillating fan, small dynamos for 
accumulator charging, art metal fittings and lamps, small electrical 
and switchboard apparatus, “ Perfecta" tubing, &a. Bome genuine 
Japanese art metal "Dragon" fittings were also on view, adapted 
for eleotric lighting. 

A display of electric candle-lamps in conjunction with the 
Cooper illuminating table cloth, and Maxim patent locking devices 
for incandescent lampholders were exhibited by the Bir Hiram 
Maxim Electrical and Engineering Co., Ltd., together with tubular 
lamps in fittings for window and interior lighting. 

Messrs. Foster & Co., Wimbledon, of hot-wire arc lamp fame, 
displayed six lamps of their well-known type. That this 


firm's productions are being appreciated may be judged from the 


fact that recent orders include 36 arcs for tbe street lighting of 
Wimbledon, 78 aros by a private firm in Fulham, 58 arcs for the 
Brush Co., &c., while over 200 of these lamps have been supplied 
owing to their special adaptability to changing over to either 
alternating or direct supply. 

The Dowsing Radiant Heat Co., Ltd., had a room specially fitted 
up for treating patientes by their “dry heat” methods, where, 
under the able exposition of Nurse Simmonds, visitors were initiated 
into the mysteries of their treatment of neuralgic, rheumatic and 
similar ailments. A Dowsing lupus light apparatus and an elec- 
trical exerciser were also on view. 

Other exbibitors included the Hotchkiss Boiler Cleaner Co, 
Mesers. Arthur Howard & Co., P. F. Buddery, the Simplex Steel 
Conduit Co., the Electric Railway snd Tramway Carriage Works 
Co., Preston (who showed a model single-truck, double-deck car), 
the Robertson Lamp Co., &c. 

The exhibition proved a great rource of attraction to the local 
public, and we gather that its business results have been equally 
satisfactory to the exhibitors. 


More Marvels.—We fear someone has been getting at 
the North fleet Times, which comes out with a terrific description of 
one Painton, who is described as about to revolutionise all naval 
propulsion by means of electricity. Forty-four knots are set down 
as the speed to be attained by the Painton system of dy 
motors, and multiple propellers. We now learn that a vital part of 
Painton's invention was pillaged by the British Government and 
built into the Cobra and Viper. The new craft із apparently 
to bristle with screws, which are to stick out all over, and 
doubtless in place of venomous reptiles future vessels will be 
termed Hedgehog and Porcupine. The only point omitted in this 
Press account of a marvellous bundle of inventions is the 
wire system, by which electricity is to come aboard, for tateam, 
apparently, bas no place in the new ship. Perhaps they will 
drive tbe dynamo by a tidal motor, or, better still, drag it astern 
like a patent log with spiral vanes, so that the faster the abip goes 
the faster the dynamo will revolve, and the more current will be 
produced. 


Municipal and County Club.—The last house dinner 
of the season—when the Lord Mayor of London was tbe guest 
was held on Thursday night at the Club, Whitehall Coura Му, 
G. L. Gomme, F. S. A., the President of the. Olub, was in tbe chair. 
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Pulverised Coal for Steam Raising.—As to the 
theory of burning pulverised coal there can be but one opinion. 
Bolid fuel can be best burned when reduced as nearly as possible to 
the form of gas and mixed with а correct proportion of air and 
burned in a suitable furnace. But there are certain difficulties in 
practice which have so far prevented tho process from being an 
unalloyed success. One of these difficulties is that the incom- 
bustible parts of the coal are ground up equally with the com- 
bustible portions, and give rise to various nuisances local and 
general. A paper on this subject has been read before the Western 
Society of Engineers by Mr. J. M. Sweeny, and the general trend 
of his remarks is not to the effect that the process is anywhere a 
success, and the only success was said by one speaker to have been 
secured in England. Without saying that steam has not been 
raised or cement burned by means of dust fuel, we are bound to say 
that the dust fuel system, as it appears to an outsider, presents 
points of great public inconvenience. The road between Swans- 
combe and Northfleet, alongside of the dust fuel ss worked by 
the Associated Cement Union, is black with coal dust; the atmo- 
sphere is full of it, dense smoke envelops the locality, and all is 
filthy, or was when last seen, complaints were also rife. We 
cannot credit the claim made that coal can be ground for 5d. per 
ton. It was stated that coal containing up to 15 per cent. of 
moisture can be ground without clogging in a cyclone pulveriser, 
for the current of air driven through with the coal dust will absorb 
10 per cent., and the coal itself can carry the other 5 per cent. 


One of the difficulties with dust fuel is, of course, the filthy mess it . 


makes unless everything, from the lump coal hopper to the furnace, 
is practically steam-tight, so searching is the fine dust. The heat 
in the furnace is always great and apt to be local or concentrated, 
and furnace linings, which must be refractory, do not last long. 
One feed apparatus employed consists in part of a steel brush, but 
there appears to be a good deal of trouble from clogging of the 
dust. One experimenter found that maintenance and other costs 
more than cancelled the undoubted economy of the principle. 
Pulverising machines, according to one speaker, fall off rapidly 
in efficiency with increase of moisture in the coal. Coal grinding, 
like cement grinding in America, seems to be carried on with ball 
and tube mills and such crude appliances which in this country are 


not looked on as the highest development of grinding machines, 


their wear and tear being excessive, and their product devoid of 
that floury nature which the best experts look upon as so valuable. 

Much greater importance appears to bave been attached to the 
practice of the Associated Cement Manufacturers of England than 
we should be disposed to give. с 

On the whole, the paper was somewhat inconclusive, but appears 
to confirm at once the economy and the costliness of the system of 
coal dust combustion. 


Leetures.—With a view of establishing next session 
systematic courses of study in the applications of electricity to 
chemistry, an introductory course of four lectures on The Present 
Position of Electro-Chemical Engineering,” is being arranged at the 
Mancbester Municipal School of Technology for Thursday even- 
ings, commencing June 9th. The lectures will be delivered by 
Prof. W. W. Haldane Gee, B. Bo. 


Rubber in Bolivia.— The / James's Gazelle says that 
Sir William Martin Conway 's discoveries in Bolivia indicate a vast 
source of untapped wealth. ‘‘ He estimates that its forests contain 
50 million rubber trees, the product of which would mean wealth so 
35 beyond the dreams of avarice that the imagination boggles at its 
estimate.“ 


Royal Society.— The following papers were down for 


reading yesterday afternoon :— 

Prof. Svante Arrhenius, '* On the Aurora Borealis and the Electric Charge of 
the San.” Communicated by the President. 

A. Mallock, F. R. B., On a Direct Method of Measuring the Coefficient of 
Volume Elasticity of Metals.” 

Prof. A. E. H. Love, F. R. S., The Advancing Front of the Train of Waves 
Emitted by a Theoretical Hertzian Oscillator.” i 

Dr. 8. Bidwell, F.R.8., * On the Magnetic Changes of Length in Annealed 
Rods of Cobalt and Nickel.“ 

Dr. Н. A. Wilson, On the Electric Effect of Rotating a Dielectric in a Mag · 
netic Field." Communicated by Prof. J. J. Thomson, F.R.B. 


Conference Relating to the Electric Lighting Acts, 
—A conference of representatives appointed by the local autho- 
rities and com es owning electricity undertakings is to be held 
at the Town 1, Pancras Road, N.W., to-morrow, Saturday, June 
4th, at 12 o'clock noon, to consider as to the advisability of peti- 
tioning the Board of Trade to promofe legislation for the repeal or 
modification of the undermentioned and similar clauses in the 
Electric Lighting Act and Electric Lighting Orders, so as to pre- 
vent actions being taken against undertakers unless serious damage 
or nuisance is occasioned through the carrying on of their works, 
and also for empowering the undertakers, in that event, to com- 
pulsorily acquire the interests which are affected thereby, vis. :— 

Olause 71, St. Pancras (Middlesex) Eleotrio Lighting Order, 
1883—" Nothing in this Order shall exonerate the undertakers 
from any indictment, action, or other proceeding for nuisance in 
the event of any nuisance being caused by them.” 

Clause 17, Electric Lighting Act, 1882—“ In the exercise of the 
powers in relation to the execution of works given them under this 
Act, or any license, order, or special Act, the undertakers shall 
cause as little detriment and inconvenience and do as little damage 
as may be, and shall make ful] compensation to all bodies and 
persons interested for all damage sustained by them by reason 
or in consequence of the exercise of such poren the amount and 
application of such compensation in case of difference to be deter- 
mined by arbitration.” 


Australian Patent Law.—A cable received by the 
Chartered Institute of Patent Agents in London, states that the 
Australian Commonwealth Patents Act has been prcclaimed, and is 
now in force. This enables protection to be obtained in the six 
States by a single patent. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELROTRICAL REVIEW posted as to their movements. 


Central Station Engineers. — Mr. С. F. BUTLER, 
A. M. LE. E., of the County of London Electric Supply Oo., Ltd., 
has been appointed mansging engineer to the Hertford power sta- 
чо of the North Metropolitan Electrical Power Distribution Oo., 


The Gloucester T.C. has agreed to increase the salary of Mr. W. J. 
Bachm, the electrical engineer, to £300 per annum, and to allow 
him to take two pupils. 

At South on May 29th, the wedding took place of Mr. H. 
ToMLINSON-LEE, chief electrical engineer to tbe Wimbledon 


U. D.C., to Many, eldest daughter of the late Mr. J. B. L. BASTOBLE, 


L. R. C. P., of Southport. The honeymoon is being spent in North 
Wales. The wedding presents included а clock and silver cigarette 
box from the officials and staff of the Wimbledon U.D.O., a 
silver flower bowl from members of the Council, and а dessert ser- 
vice from the Electricity Works staff. 

On Tuesday last week Mr. B. E. BaiTTON, who is leaving the 
Motherwell Electricity Works, was entertained at supper by the 
staff, and was made the recipient of a silver tea service. 

The electrical engineer of Lancaster is to be allowed to take 
pupils at the Electricity Works, the premiums of £100 for two 
years to be equally divided between the Council and the engineer. 

The E. L. and Tramway Committees of the Rotherham Т.О. have 
recommended that the salary of Mr. E. Cross, electrical engi- 
neer, be increased by £50 per annum. 

Mr. A. J. Нерасоск having resigned the position of resident 
engineer at Beckenham El ei Works, Mr. J. E. BAPPRR, late 
chief assistant, has been appointed resident engineer in his stead. 


Electric Tramway Officials.—Derby T.C. has appointed 
Mr, В. Witson as clerk of the works of the permanent way of the 
electric tramways, at a salary of £3 10s. per week. 

The Rotherham Tramway Committee has increased the salary of 
Mr. W. Grant, the tramways manager, by £50. 

The New Zealand Herald says that Mr. Paur M. HANSEN, 
managing director of the Auckland Electric Tramways Co., is about 
to pay а visit to England, travelling by the 'Frisco route. 


General.—We regret to record the death, in his 78th 
year, of Herr FRIEDBIOH Siemens, the last surviving brother of 
Werner von Biemens. 

The death is announced of Col. B. H. MARTINDALE, О.В, 
A. M. I. C. E., who was a director of the City of London Electric 
Lighting Oo. The deceased gentleman was 80 years old at the time 
of his death, which occurred on May 26th at his residence at 
Albury. 

Mr. OLEMENT HinRTZEL, the concessionnaire for electric power and 
lighting in Nairobi, British East Africa, has arrived in London. 
Mr. Hertzel proposes to visit the Bt. Louis Exhibition, and inspect 
the latest machinery on show there. ; 

The death is announced of Mr. Lzomanp Ооорев, of Harrogate, 
who occupied, among other tions, that of managing director of 
the Cooper Patent Anchor Joint Co. 

The Bulawayo Chronicle, of May 4th, says that Me:sre. H. B. 
GEMMELL, R. M. HALL, and CHABNOCK, of the railway, together with 
Mr. F. C. Рогрих, A. M. I. E. E., electrical engineer of the railway, 
have left on a business trip to the Victoria Falls. They will be 
able to return in about a week, in consequence of the rails being 
laid to the Falls.” 

Mr. C. Gopwm, of Salisbury, has been appointed chief clerk to 
the Balisbury Electric Light and Bupply Co., Ltd. 

‚А New Zealand paper aye that on April 14th the Mayor of 
Dunedin, accompanied by Mr. Goopman, electrical engineer, left 
Dunedin for Auckland to attend the sitting of the Arbitration 
Court in regard to the Auckland tramway dispute. 

The employés of Messrs. A. B. Robertson & Bon, electrical 
engineers, of Aberdeen, last Friday nted Mr. Rosratson, jun., 
with a walnut roll top writing table on the occasion of his forth- 
coming marriage. 

We regret to learn that Mesars. Berry, Skinner & Co.'s traveller 
in the South-West district, Mr. D. Soann, was seriously burnt in a 
fire which occurred at Smart's Hotel, Bristol, early on Friday 
morning last, the 27th ult. 

Councillor MACKENZIE, who has for many years been so assiduous 
in his attentions to the Edinburgh municipal electricity supply 
department, and ye Dooe ке] ird responsible for the discretion 
which has always the working of the undertaking, 
and the success which has attended it, has resigned his seat on the 
Edinburgh City Council. 

The employés of the Hove Electric Lighting Co., Ltd., went for 
their second annual walk to Steyning and back (212 qure ue 
Saturday afternoon, There were sight entries, The first man 
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was W. H. Hann, who did the race in 3 hours 534 minutes. 
Harper was aleo last year's winner. The handicap prizes were 
carried off by PzLLs (first), GUNNELL (second), and Pay (third). 
Mail advices from Washi-gton, D.C., under date of May 21st, 
record the death of WILLIAM WALLACE, a prominent American elec- 
trical engineer. Не was бого at Manchester on March 16th, 1825, 
and in early life left Eagland to go to the United States, and estab- 
lished the firm of Wallace & Sons, at Ansonia, Connecticut. The 
firm soon became one of the leading manufactories of copper and 
brass alloys ia the United States. Becoming associated with Moses 
G. Farmer, they began the manufacture of a compound telegraph 
wire, consisting of a steel core and an electrotyped copper covering. 
thus giving conductivity and strength, combined with lightness. In 
1876, at the Centennial Exhibition, Mr. Wallace brought out the 
Farmer-Wallace dynamo machine, with which the buildings were 
successfully lighted. | ^ x | 
‚ The staff of the Glasgow Corporation Telephone Department met 
on Tuesday evening to present Mr. A. R. Bennett with an illu- 
minated address on the occasion of his retirement from the office of 
general manager. The chair was occupied by Ex-Báilie Alexander, 
convener of the Telephone Department. Ia making the pre- 
sentation, Mr. Macfee referred to Mr. Bennett's strenuous efforts in 
connection with municipal telephony. In reply, Mr. Bennett 
suitably thanked the staff. Farther remarks were made by Messrs, 
M'Callum, Ohambers, Eastman and Angus. The address was 
designed by Mr. Twining, the chief draughtsman of the Depart- 
ment. _· | 


* 


NEW COMPANIES REGISTERED. 


Nealeron, Ltd. (81,056).—This company was registered on May 
25th, with a capital of £3,005 in 9,006 shares of £1 each, and 4,000 ** B ” shares 
of 5s. each, to carry on the business of manufacturers and importers of and 
dealers in electric accumulators, electric bells, e ee rio carbon, electric fuse, 
апа all appliances for electric blasting, portable electrio lights, electric lamps, 
electric lamp regenerators, electric light: casings, conduite, dynamo machines 
and fittings, electric motors, electric wire and cable machinery, electrical 
batteries, instruments and accessories, electricity meters and the like, 
electricians, suppliers of electric current, &o. Tue first subscribers are:— 
G. F. Herron, estwood, Walton-on-Thames, electrical engineer, 2,000 “А "' 
shares; J. E. Neale, 20.8, Dalling Road, Hammersmith, W., electrical 
engineer, 1 “В” share; N. Reyoolds, 5, Arundel Street, W. C., solicitor, 


1 * А" share; I. Tofts, 11, Handforth Road, Brixton, 8.W., clerk, 1. A 


share; 8. J. Passmore, Rocklands, Westwood Park, Forest Hill, 8.E., clerk 
1** А” share; E. Dubois, 18, Eldon Street, E.C., solicitor, 1 “А” share; and 
E. F. Smith, 57, Bishop’s Road, Victoria Park, N.E., clerk, 1'* A" share. No 
initial public. issue. The first directors are б. Р. Herron and J. E. Neale: 
qualification, £100; remuneration as fixed by the company. 


Vernon Mechanical and Electrical Registers, Ltd. (81,086). 
—This company was registered on May 27th, with a capital of £25,000, in £8 
shares, to acquire the various inventions of Albert Marsh relating (intcr alia) to 
delivering, receiving and registering tickets and checks with the British- 
American patents and rights obtained or applied for in respect thereof, to adopt 
an agreement with the said A. Marsh and 8. Ford, and to carry on the business 
of manufacturers of, and dealers in, mechanical and el-ctrical indicating and 
registering appliances, turnstiles, gates, tickets and checks, &c. The first sub- 
scribers (each with one share) are:. S. Ford, 12, Southampton Street, Fitzroy 
Square, W., merchant; F. J. Ford, 71, Ashmore Road, Paddington, W., clerk; 

. E. Daniel, 60, Osborne Terrace, S. W., civil engineer; A. Dewey, Carisbrooke, 
Finsbury Park, N., clerk; B. R. Bowman, 16, Gladys Road, West Hampstead, 
N. W., A C. I. S.; E. Greenwood, 83, Narford Road, Clanton, N. W., accountant; 
and J. Baker, 95, Cannon Hill, West Hampstead, N W., gentleman. No initial 
publio issue. The subscribers sre to apvoint the first directors; qualification, 
£100 shares or stock; remuneration, £100 each per annum (450 extra for the 
chairman), and 10 per cent. of the net profits remaining alter 10 per cent. has 
Бред paid e the ordinary shares, divisible. Registered office, Eldon Street 

ouse, + e : 


Penmachno Corwen and Bettws-y-Coed Light Railway Co., 
Ltd. (S1. 082).— This company was registered on May 27th, with a capital of 
£8 000 in £1 shares, to construct or acquire light railways and tramways in the 
counties of Carnarvon, Denbigh and Merioneth, or elsewhere, to equip, main- 
tain, and work the same by horse, steam, electrical, or other animal] or 
mechanical power and to carry on the business of railway and tramway pro- 
prietors, carriers of passengers and goods, omnibus and van proprietors. elec- 
tricians, mechanical engineers, suppliers of electricity for light, heat, motive- 
power, or otherwise, manufacturers of and dealers in electrical machinery, &o. 
The first subscribers are: A. Carter, 2, South John Street, Liverpool, merchant, 
20 shares; J. Roberts, P.O., Pentre, Voelas, merchant, 20 shares; J. Davis, 
Connemara House, Corwen, draper, 1 share; Н. Maconochie, Heath Brow 
Cottage, Hampstead, merchant, ?0 shares; J. L. Owen, 24, Kenilworth Road, 
Ealing, W., civil engineer, 20 ehares; Н. G. Keith, 25, Victoria Street, W., 
mining agent, 1 share; and A. Mansfield, 25, Victoria Street, W., civil engineer, 
l share. Minimum cash subscription, 10 per cent. of the shares offered to the 
public. The number of directors is not to be more than eight; the first are 
Н. Maconochie and J. L. Owen: qualification, £20; remuneration as fixed by 
he company. | 


Sprague Elevator Co., Ltd. (81,047).— This company was 


registered оп May 21st, with a capital of £5,000 in EI shares, to carry on the 


business of constructors of, and dealers in, lifts, elevators, oranes, hoists, and | 


lifting machinery of all kinds, and apparatus, machinery, and applixnces used 
in connection therewith (whether worked by hand, mechanical, hydraulic, or 
electrical. power), hydraulic, electrical, mechanical, and general engineers, 
electricians, agents, suppliers of electricity, iron and brass founders, &. The 
first subscribers (each with one share) are:—!. E. Powell. 64, Darnley Road, 
Hackney, N.E., accountant; H. R. Price, 22, Great Bland Street. Newington, 
clerk; F. Boon, 21, Princes Square, Kennington, clerk; E. Burnel, Upiand 
Hall, Forest Hill, S E, designer; T. M. Law, 23, Lendiver Road, Wimbledon 
clerk; W. Harrington, 4, The Broadway, Denmark Hill, S. E., accountant; and 
A. J. Penwarden, 221, Henley Road, Ilford, clerk. No initial public issue, 
Registered without articles of association, 


OFFICIAL RETURNS OF ELEOTRICAL | 
COMPANIES. 
Church Stretton Electric Supply Co., Ltd. (80,857).—A trust 


deed, dated May 19:h, to secure £5,000 debentures, created May 18th, 1904, 
charged on certain laud at Church Stretton, the full benedt-of the Provisional 


` deed, dated Aprii Weh, 1 01, to secure £ 50,000 


Order granted by the Board of Trade under the Electric Lighting Acts, 1888 
and to the Church Stretton Land Co., Ltd., in respect of the Urban Dis 
trict of Churcb Stretton and the parishes of АН Stretton and Little Stretton, 
Salop, and the company's other assets, present and future, including 
capital, has been registered. Trustees: Sir R. G. He«d, 2, Sussex Place, Hyde 
Park, and Major A, P. Bethune, The Mount, Seaton, Devon. 


India-Rabber, Gutta-Percha and Telegraph Works Co., Ltd. 
(1,122 C).—Issue, on May 17th, of £1,000 second debentutes, part of series 
created April 12sb,-1904, to secure £100,000, charged on the company's under- 
taking and property, present and future, including uncalled capital, subject to 
£9800,U00 danentares, issued in 1896, No trustees. Previously issued of same 
series: £99,000. : ' ` 


Metropolitan Electric Tramways, Ltd. (42,526).—A trust 
debenture stock, created by 
resolution of March 28rd, 1901 (with power to issue further stock ranking sari 
ap юш the issued capital for the time being) has been registered. 
Pr y charged: (1) Tramways and buildings comprising the tramway under- 
taking of the company in Middlesex; (2) Tramways, buildings and land, com- 
prising the undertaking of the Harrow Road and Paddington Tramways Co., 
agrena to be purchased by the company ; (8) Liglit railways in Middlesex and 
erts, agreed to be leased by the company; (4) Sbares in and money due from 
the North Metropolitan Electric Power Supply Co.;: and (5) The company's 
general assets and undertaking, presens and future, including uncalled capital. 
sd овие and General Investment Co., Ltd 1—2, Great Winchester 
tree 3 e e | 


Empress Manufacturin „ Ltd., electriciaus, London 
(19,858).—41,200 debentures, created 9th, and dated May 17th, 1904, charged on 
the company’s property, present and future, including uncalled capital, have 
been тереге, о trustees, ' - 


* 


ELECTRICITY SUPPLY ACOOUNTS.. 


Tan Bristol Electricity Department's returns 


Bristol for the past year exbibit many featores of 
Municipal interest. The lighting additions were greater 
Electricity than in any previons year, motive power con- 

Supply. nections have risen from 1, 288 н.р. to 2,306 H. P., 


and public arc lighting has been extended from 
310 to 674 lamps. These satisfactory developments have been 
accompanied by decreased average working expenditure, and after 
meeting financial charges, & net profit of £8,220 remains, as com- 
pared with £5,872 in the previous year. 

The works costs only of the Temple Back works were 1:09d., and 
of the Avonbank works ‘89d., the difference in favour of the latter 
being due entirely to lower coal coats. | 

The net profit was principally allocated to the reserve and depre- 
ciation funds, which together amount to £11,000. 

The prices charged are:—Private lighting, 344. (day) and 54. 
(night) per unit; power, 144. with discounts; public aros, £23 per 
annum, including attendance and repairs The chief engineer is 
Mr. H. Faraday Proctor. | 


For year ending March 25th— 1904. 1908. 
Total capital expended ... s C., £542,244 £453,290 
Number of units sold— у : | 
Private supply ... | . . 9,686,191 2,933,776 
Public lighting ... isi - * 613,313 475.983 
Total number of units sold +, 4, 299,504 3,409,758 
Equivalent No. of 8-с р. lamps connected 234,098 182,134 
K. P. of motore connected  ... ба ees 2,308 1,288 
Number of public lamps „ө e. 6474 arc 310 are 
7 8 ino. 9 inc. 
Maximum load in Kw. MEET 3,444 2,831 
Bevenue account— 
Gross revenue ... wa coe. ое £61,972 £52,810 
„ expenditure ^ ... E .. £29,841 £25.645 
» profit ЖРА ТАҢ sks * £31,531 £27,165 
Average inclusive price obtained per unit— TE 
Private supply per meter, &o.... idi 8:394. 3:704. 
Public lighting ... (s а 8 9:484. 3 60d. 


REVENUE Account FOR YEAB ENDING MARCH 25 K, 1904. 


Gross revenues ái i .. £61,972 = 3°44d. per unit. 


Works and distribution costs (includin 
public lighting) ess RN .. £21,423 = 1201. „ 


Total working costs ces .. £29,841 = 166d. „ 


Prorir STATEMENT. 


Interest on loans ` ... T ‘ai vis .. £13,967 
Sinking fund. ads sas s vis eo 9,357 
Balance carried forward ies з „e 8,220 
Balance brought forward from last account oe 213 


| Gross profit ы: 2.581581 
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Fon this riverside borough, the past year 
Kingston-upon- will rank as the most satisfactory through 


Thames which its electricity undertaking has passed. 
Municipal Since its inception in 1896, adverse circum- 
Electricity stances have combined to produce а run of ill- 

Supply. luck in the shape of deficiencies, until the 

present year's net profit of £103 breaks the 
spell. The contributing features to the above appear to be the 


increasing popularity of the supply, and the improved efficiency of 
the generating plant, fuel costs showing a reduction of £300 in 
total, and of 4d. per unit, as compared with the previous year. | 

The prices charged are :—Private lighting, 7d. and 3d. per unit, 
demand indicator system ; power, 3d. per unit. Thechief engineer 
is Mr. J. E. Edgcome. 


GENERAL BTATEMENT. 
For year ending March 81st— 1904. 1908. 


Totaleapitalexpended ..  .. «. 286,468 £82,784 
Number of units sold— | 
Private eupply . mas e 347,285 312,706 
Public lighting .. — ..  .«  .. 113,343 80,256 
Total number of units sold .. A 460,628 392,962 
Equivalent No. of 8-c.P. lamps ише 28,603 25,767 
Number of public lamps ... .. 76 aro 76 ато 
Maximum load in KW. ова see 000 TER 362 
Revenue account— 
Gross revenue . ... T саб .. £10,003 £8,841 
» expenditure was «5% ves £5.047 £4,930 
profit eee eee £4,956 £3,411 
Average inclusive price obtained per unit— | 
Private lighting 906 TI eee 5°76d. 5:60d. 
Public lighting E sve re 321d. 2764d. 


REVENUE AOCOUNT FOR Yuan Enpvina Marca 3187, 1904. 


Gross revenue .. £10,003 = 5:22d. per unit. 
Works and distribution costs (includin g 

public lighting) ^... .. £3,789 = 197d. „ 
Total working costa бе 855 .. £5,047 = 263d. „ 


Prorit STATEMENT. 


Interest on loans, &c. ae 888 өз .. 22, 141 
Sinking fund. is T ae Я 2,712 
Year's balance | carried forward T ws wie 103 

£4,956 


Gross profit 


CITY NOTES. 


е 


| T Bx report which has just been issued by the 
Belliss and 
 Morcom, Ltd. 1904, shows that the progress of this enter- 
prising firm of steam-engine builderà was 

uninterrupted during that period; indeed, the rate of progress was 
even greater than in the preceding years. The profit for the year 
etands at £47,871 7s. 11d., against £39,335 in tbe previous year, an 
increase of £8,536, which by no effort of the imagination can be 
régarded as unsatisfactory, especially when we bear in mind that 
last year was an unhappy one for certain manufacturing companies 
. Whose business is not dissimilar in character. The Belliss engine 
has undoubtedly had a good run, and especially is that the case in 
electricity works development, and is it altogether wrong to suggest 
that a measure of this success has been respontible for the fact that 
1903 was a bad year for some other makers? From the Bellies and 
Morcom balance-sheet we see that £44,050—an amount closely 
approximating to the profit on the year's trading— was brought 
forward from the previous year, and thus it happens that there is 
an unusually large sum available for distribution among the share- 
holders, or for other purposes. What the directors have elected to 
do, after payment of the 4 per cent. mortgage debenture interest 
on £100,000, and the 6 per cent. preference interest on £128,230 
(in £10) preference capital, is this:—To give the holders of the 
ordinary shares £100,070 (£10 shares) a dividend at the rate of 123 
per cent. for the year; as this only requires some £12,500, there 
still remains a large surplus, even after £10,000 is placed to the 
general reserve fund, so it has now been considered that the pre- 
sent state of the undertaking warrants the issuance of four bonus 
shares to every ordinary shareholder, for every 10 such shares 
already held by him. We have no knowledge as to whether any of 
the ordinary capital is held by outsiders, but whoever holds them 
has every reason to congratulate himself. The chief interest in the 
present report lies in the unmistakeable proof which it gives of the 
progressive nature of the business, which has paid dividends of 
194 per cent. for three years in succession, and 10 per cent. pre- 


444,091. 


directors for the year ended at March 31st, 


viously, doubtless due to the fact that the company devotes itself 
entirely to the business with which it is best capable of dealing, 
and does not go outside to touch things of which it has little ex- 
perience. 

The company has a reserve fund of £42,012, and a reserve for 
redemption of leaseholds and depreciatior of plant standing at 
Sundry creditors are £45,363 against sundry debtors of 
£71,693. The buildings, plant and machinery, stand at £209,531 and 
good will at £62,019; stock-in-trade and work in progress, £67,893 ; 


investments appear at £62,845, and there is £69,086 cash at bankers 


and in hand. 


» 


Barcelona Tramways Co. 


Mr. J. B. Concanon, presiding at the meeting of this company held 
at Winchester House on Tuesday, said that the directors regarded 
the report (see ELECTRICAL Review, May 27th) as extremely un- 
satisfactory. The receipts had decreased by 3 per cent., and the 
mileage run was reduced by 7 per cent., and the passengers carried fell 
by about 21 per cent. The only serious reduction that was made in 
the working expenses was £1,728 reduction in the cost of current. 
Maintenance and traffic expenses had increased, also rates and 
taxes. Debenture interest and sinking fand were £6,240 higher. 
They were also working, to some extent, on borrowed capital, -which 
meant larger interest on bank loans. Messrs, Brown and Kennedy, 
directors, went to Barcelona to investigate matters, and as a result 
changes were made in the local administration. They had had 
strikes during the past few years, and bad made compromises, but 
they had now appointed a Madrid gentleman—an officer in the 
Spanish army—as traffic manager, and he was a man of grit and 
pluck who had had instructions tbat there was to be no more 
shillysballying or making of undeserved concessions. Their losses 
due to the dishonesty of the staff, were considerable, but as a result 
of the new arrangements the returns for January, February, and 
March showed decided improvements. In April the increase was 
£92,463, and in May £2,166. These increases were entirely due to 
the fact that the men who had robbed them had been dismissed. 


` If these advances continued, there should be a large net increase at 


the end of this year. Mr. Brown did not think there was going to 
be a strike, but if there were, for three or even four weeks, it would 
be worth the risk in order to get control of the men. The men had 
approached them for advances in wages in return for the lessened 
robberies, but they had declined to consider that matter until July. 
The chairman moved the adoption of the report, and the declaration 
of 5 per cent. on the preference, and 3 per cent. on the ordinary 
shares. 


Rand Central Electric Works, Ltd. 


бтв C. Rivers WILSON presided at the meeting held at Winchester 
House on Tuesday, and, in moving the adoption of the report 
(see EnEcTRICAL RRV W, May 20th), he congratulated share- 
holders upon the company's improved position and its excellent 
prospects, They began the year 1903 with an adverse balance of 
£22,993. The Government bad failed to recognise the company's 
reasonable claim for damages incurred during the war; indeed, they 
felt that they had been treated with harshness. Their income for 
the year was £71,820, which was £18,856 more than in 1902, and 
£18,043 of that increase was in respect of revenue for electricity 
supplied and the rent of plant. They had been able to reduce the 
adverse balance by £11,045 after very liberal allowances for depre- 
ciation, so that on January 186, 1904, there was an adverse balance of 
only £11,948. The company was now in full work, and the directors 
were taking steps to put down considerai |е additional plant. The 
estimated profit for the first quarter of this year was, about £11,000, 
which was nearly the amount of the adveree balance, therefore he 
hoped thst at the next meeting they would be able to recommence 
dividend payments on s substantial basis. Owing to the large 
demand for power, they were obliged to bring their reserve set into 


full operation, and they had, therefore, after very careful considera- 


tion, decided to put down a 400-xw. turbo set, costing £12,060, 
which was less than they contemplated sperding when they thought 
of putting down a steam engine set. The plant was being obtained 
under the advice of Messrs. Siemens & Haleke, and would be made 
in Switzerland. They would be able to add another dynamo of the 
same description for about £3,000 or £4,000 more, and the, cost of 
these extensions would be met out of their cash balances, which, on 
January lst, amounted to about £40,000. He thought that they 
might look forward with great confidence to the future prosperity 
of the company. 

Mr. G. ZWILGMEYER seconded the adoption of the report, and it 
was carried, 


— 


Diesel Engine Co. 


THE report for the year ended March 31st last, presented at the 
meeting held on Monday last, showa a net profit of £6,229, which 
clears off the loss previously incurred, of £6,152. The initial 
difficulties which attend the introduction of a new motive power 
are stated to have been successfully overcome. The business has 
more than doubled, sales having increased both as regards number 
of engines and horse- power. The sale of the Diesel engine bas 
been further extended in many cf the colonies and foreign 
countries in which the company owns the patent rights, and there 
are prospects of a still further increase during the current year. 
The important question of manufacture has also been satiefactorily 
settled. The directors have secured their supply of engines from 
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two large firms of the highest standing, who have undertaken the 
manufacture of Diesel engines, and are now promptly meeting the 
demands of the company. The litigation which the company 
was involved with an American firm, referred to at the last o 
general meeting as then pending, has been concluded in favour of 
this company, judgement having been obtained p udin American 
company for £2,210 damages and costs. The rs are taking 
the necessary steps to recover this amount, which constitutes the 
suspense account mentioned in the balance-sheet. 


Lisbon Electric Tramways Co.—The report for 1908 
states that the result of the company’s operations for the past year 
shows а net profit of £91,803, and after payment of interest on 
debantures and other charges, besides London office expenses and 
directors’ remuneration, there remains a balance of £59,814, which, 
added to the balance brought forward, gives an available balance 
of £65,895. Out of this amount the arrears of preference dividend 
accumulated during construction to December 31st, 1902, amounting 
to £12,000, have been paid, and also the dividend of 6 per cent. for 
the year 1903, amounting to £25,533. The directors have also 
transferred the sum of £20,000 to depreciation reserve account, 
leaving £5,362 to be carried forward. 


The West Ham Loan.—A financial contemporary learns 
that the West Ham loan of £500,000, to which we referred last 
week, and which was offered at 84 for a three per cent. stock, has 
been anything but a success, the anderwriters being left with 33 
per cent. of the issue on their hands. Our contemporary is unable 
to feel any regret at this failure; on the contrary “ we consider 
that such a direct snub administered by the Money Market to a 
municipality which is notorious for having raised its rates to an 
excessive pitch will serve as a useful warning to other Corporations 
which are inclined to extravagance in expenditure.” 


Nernst Electric Light, Ltd.—The scheme for recon- 
struction, as detailed on page 886 of our last issue, was approved 
by the meetings of shareholders held on Tuesday at Westminster 
Palace Hotel, and the special resolutions were passed (with one 
dissentient). Mr. Bernard Drake occupied the chair. The confir- 
matory meeting will be held on June 20th. 


Ross Electric Light Co.—A meeting of the company 
held last week, adopted the first report, which stated that after the 
payment of all charges there remained a balance in favour of the 
company of £43 128, to be carried forward. The demand for 
current for the quarter ended March 31st last showed а large increase, 
and the directors believe that the working of the present year would 
show very satisfactory results. | 


Stock Exchange Notices.—Application has been. made 
to the Committee to allow the following securities to be quoted in 
the Official List :—Edmundson’s Electricity Corporation, Ltd.— 
Further issue of £31,467 41 per cent. first mortgage debenture 
stock (redeemable). Applications have been made to the Committee 
to allow the following securities to be quoted in the Official List :— 
Electric Lighting and Traction Co. of Australia, Ltd. — Further issue 
of £75,000 5 per cent. debenture stock. Electrolytic Alkali Oo., 
Ltd.— Further issue of 50,000 ordinary shares of £1 each, fully paid, 
Nos. 152,219 to 202,218; and a further issue of 50,000 7 per cent. 
camulative preference shares of £1 each, fully paid, Nos. 50,001 to 
100,000. 


Mexico Electric Tramways Co.— The report for 1908 
states that after charging expenses and obligations, &, a net 
balance is shown to the credit of profit and loss account of 235,545, 
which, added to the balance brought forward, gives the sum of 
£36,728. Out of this sum the usual dividend of 6 per cent. has 
been paid on the preference shares, amounting to £30,000, leaving 
a balance of £5,728 to be carried forward. 


Edison & Swan United Electric Light Co.—The re- 
solutions which were passed at the meeting on May 12th for 
reducing the capital of the company were approved at an extra- 
ordinary general meeting, held at Winchester House, E. C., on 


Monday last. 
New Issue.—Mesars. Dorman, Long & Co. have been 
before the public with an issue of £250,000 6 per cent. second 


mortgaze debentures. 


STOCKS AND SHARES. 


Wednesday Evening. 


Wrrt the rise in Consols, following the appearance of the Government 
broker in the markst, and hopes of yet cheaper money, there has 
come a further hardening of values in the prices of the best class 
of stocks, Once more it is the case that offers of such securities 
are most difficult to obtain, and the investor who fancies Elec- 
tricity Supply Debentures, for example, will find his range of 
choice unexpectedly limited when he comes to attempt a purchase. 
A similar state of affairs prevails in the telegraph department, and 
the difficulty of obtaining the stocks has led to а marking-up of 


about half a dozen Telegraph Debentures this week. The jobbers | 


who deal in both the above-mentioned classes are very chary of 
selling what they bave not got, for the simple reason that they are 


во likely to be caught ont by reason of the scarcity of stocks, and 
prices have been put up with the idea of tempting some of tLote 
investments to market, for which there now exists a healthy 
demand. | 

` Should the Bank Rate be reduced in accordance with the antici- 
pations of many people, we fear there would be no stopping that 
shoal of municipal loans floating into London, to which we referred 
last week. While sound authorities in Lombard Btreet and the 
Btock Exchange unite in hoping these issues may be restrained, at 
all events, until the public capacity for absorbing them has time to 
grow, it is doubtful whether a number of the needy borrowers could 
be restrained from offering their wares if the Bank minimum should 
fall. The fact that West Ham's 3 per cent. at 84 received no 
gushing welcome from the public, despite the low price of issue 
the underwriters being left with over 30 per cent.—may not bo 
sufficient to deter fresh appeals, especially as the temporary shifts 
that certain corporations have been adopting in order toraise capital, 
must be growing as irritating as they are irksome. The needs of 
these bodies, particularly in connection with electrical schemes of 
various descriptions, are pressing, but if the usual. underwriters set 
their faces against guaranteeing too many municipal loans, the t:de 
may yet be stemmed for a time. Hh 

Two slight declines in Edmundson's Ordinary and Preference 
have left the prices at 52 for each kind, but it remains impossible 
to get the offer of Debenture stock under 107. Central Electric 
4 per cent. Guaranteed Debenture has lost the amount of the 
interest deducted last week, and is now 106j. Charing Cross Pre- 
ference shares are бв. harder at Lj, and would-be buyers of Deben- 
ture stocks, failing to get these, securities, are turning to the Pre- 
ference list. Metropolitan Preference continue to change hands at 
54, and County Preference have been sold at 114. Oxford Ordinary 
are { up at 52, and a large line of shares changed hands the other 
day at 5j. By an amusing misprint the Stock Exchange Official 
List added to its other iniquities by quoting Westminster Ordinary 
at 124 to 1 on Tuesday night, with one or two other slips of the 
same kind. Bat then it is hopeless to expect the Official List to be 
otherwise than misleading at the best of times, so that a few 
eccentricities more or less are nothing. 

Amongst the railway stocks, Waterloo and City Ordinary has lost 
a point at 903, although the approach of the dividend-time is being 
talked about in the home Railway market. Central London Ordi- 
pary has risen 1 to 93j, but the Deferred is 2 down at 843, while 
City and South London keeps its price at 51. Districts are not 
better than 40, the clique that was working at the stock last month 
evidentiy being satisfied with the rise for the present; possibly, 
too, it bas other matters to look after, hailing from the other mde 
of the Atlantic. Metropolitans have firmed up to 962. Amongst 
traction shares, British Electric Ordinary at 10, and the Preference 
at 10%, are both 5s. harder. The improvements look somewhat 
suggestive in view of rumours that are afloat with reference to the 
possibility of still more money being required to cope with the 
company’s requirements for extension. 4 good deal is being done 
in Anglo-Argentine trams; the Ordinary are 54, Preference 54, and 
Debenture 1324. City of Buenos Ayres are also a firmer market at 
9j, and a good many sbares are changing bands round about that 
price. Calcuttas have been more active, the middle figure being 73. 
Dealings in London United Preference new shares are mentioned at 
2 premium above the issue price of £10 10s., the senior shares being 
113, and the Debenture stock unchanged at 103. Potteries have 
relapsed into their normal state of quietude. 

Rises of a point each in several of the Telegraph Debentures are 
almost the only feature in this market. Anglo-American stocks 
show a weaker tendency on the extreme inactivity prevailing in the 
New York Stock Exchange, nor are the trade reports of the country 
cheery enough to encourage optimism as to the immediate future of 
the United States, which already feels the check that a coming 
Presidential Election imparts to business. Globe Preference re- 
covered their dividend of 3&, while the Ordinary at 9, and West 
Indian Preference at 6, have fallen the à represented by the distri- 
butions in both cases. National Telephone Deferred gave way 2 
points, to 864; the other issues being unaltered. India-rubber, 
Gutta-percha and Telegraph shares are 10s, better, at 19}, upon a 
small inquiry based on the recent improvement in Telegraph descrip- 
tions. Callender's, at 10}, are nominally 2s. Od. easier, but actuall, 
unaltered, the dividend and bonus being equal to 7s. 6d. per share. 

Edison & Swan Ordinary are receiving more speculative attention 
now that the company looks like doing better under ite new capital 
conditions, and the price has advanced to 53. 6d. buyers. Sir 
Charles Rivers Wilson speaks of a possible dividend on Rand 
Central Electric shares 12 months hence, and the price is now 
17s 6d. Fresh falls have taken Westinghouse Preference to 3j 
middle, and the Debenture is aleo weaker at 883. Sellers of the 
former might have trouble in getting even 34. There is no other 
quotable change amongst the Industrial shares connected with the 
electrical industry, | І 
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SHARE LIST OF ELECTRICAL COMPANIES.  . 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present ми Dividends for the last Josing 
oe Qnotetions 
Issue. a xxm three years, May With. June 15%, 
67,100 Atrican Direct Telegraph Debs, .| 100 99 —108 99 —108 
, 4 oe ee ee ее ae ee ee = — 
95,000 | Amason Telegraph Ха tates, Nos. 1 o so eg “eer ee 10 ee ee . Si— 8} ч 8 
119,700 Do. do. 5 96 Dens., ов. 1 to 1,960 Red, ee ee ee 100 oe oo 10 — 80 oo "T oe 
788,640 Anglo-American ee oe oo ee ee oe ee Stock 61s. 00/6 61s. 49 — 52 Ы 48 — 51 
8,106,680 | Do. 40. do 69 Ре,  .. .. .. oF «| Stock | 6% hs 6 94 — 96 93 — 94 
8,106,580 | Do. ёо. do. Deferred oe eo оо Stock | 2 8 2a. d- T= Ki 
44,000 ори Тырс MON 1 юч ee ee ee ee ее ae b 5 6 41— 
18, 888,8008 Oable „ K EE EL 8 . 176 —186 175 —185 
чоро Do. do. Sterling 000 year 4 % Deb, Stock Вей. .. T BE i% ej "n na oe 
. 16000 Do. 1 Kl.. рн |. * 15 — 16 15 — 16 
6,000 Do, do. a Sa: Erer, [E ee ee rx) 5 oe ee . 7 zs 8 1 = 8 
80,000 Do. do. oe oe oe ee ee 60 e ee 90 — 103 100 —108% 
60,7103 | Direct United States Cable! 8 0 | 81% | 82806 | .. 101— 10$ 103 — 102 
85. Direct West India Cable, 44% Reg. Deb,, within Nos, 1 to 2,900, Red. | 100 Я 99 —108 100 —108 
25 a coz vor zm ИЕ Е 
"900,000 | Hastern Extension, . — China Telegraph — .. . б а | та | та 111 121 па 
an ee ee T nU 
890,0001 Do. 4 96 De Btock Btock ee ee ee 104 —107 106 —108 
800,000 Eastern & Bouth A Tele 4% Mt, Db. Nos: 1 to 8,000, red. 1900 100 oe - oe 99 —109 — 
900,000: Do, ROM MO Debs. (Mauritius Sub.) 1 60 8,000 | 36 T T 99 —102 99 —102 
180,227 Globe Telegraph and „ uw. vee. “we ue] A0 1% |£8165*| 53% 9— 9 8]— fi xd 
190,048 do. 6 Prof. m oe oe ee ee 10 2 et 18 Rm 1 - 10 
160,000 Great Northern ТА 10 1596 | 19% | 15% 96 — £6 23 — 
85,700 Halifax and Bermudas 96 1s$ Mort. Debe, within Nos. 100 РИ oe NN 99 —102 100 —108 
17,000 | Indo- Telegraph .. .. .. .. oe | Æ |10% | 2 10 43 — 15 42 — 45 
1,088,888 | National hone, Pref. Stock .. .. .. oF 100 | 6% | 6 6 104 —106 104 —106 
1,966,001 Do. 0. Def. В өө ee ee ee oe oe 100 oe б 87 — 85 — £8 
15,000 Do. do, 69% Cum. lat Pr. 10 6 6 6 11 — 18 11 — 18 
uz E Е HERR сыыс ОШ аа | HER 
О» on- um. ° to oe eo . ee 3 = 
800,0003; | Do. do. Deb, Stock Re. xe .. | Stock ц 83 08 — 10) 98 — 100 
1,000,000 Do. do. Prov. Certs., 70 % to be paid ee ee ee oe ee e » 80 — 82 80 — 32 
1 Oriental n Oe cat to 171,504, tully paid de Xs 1 6% | 6% | 64% ji- - i- l 
* o. 0 ee oe ee Фе ee — — 
000i Pacific and E Tel. 4 паг. Debs. 10 000 ee өө 100 ee ee ee 97 —100 97 —100 
m Reuter's T ee ; ie ee ba SN өө. ae ee 8 8 96 өз ee eb % б 1 
68,000 пише жим тга ee ee ee ee ee oe ee бе 1% 1% ee 117 E 17 ги 
níted ver ee ee T 
Do. do. “eee Oum. Bre Nos. 1 to "E is К К 52 5 
119,9471 NIS " ee ee 0 ee Stook ee eo е 108 —106 —106 
800 ‘African Telegrap 10 | HL 49% 5- 8 tà- fà 
000i Were Os of Msc Е ай кы: ‚зу Bras, Bub, Tel 100 А ae 91 — 1 97 —100 
207,980 | Westen Telegraph, a 10 796 | 796 |7% — 18} 133 — 17} 
15,000: D» bs. nd 1906 ee ee ee 100 oe ee ee 101 —104 101 =—104 
400,000 6 do. Red, oe ee ee oo 100 ee oe ee 100 —108 100 —108 
88, Wes Injis and Panama Nel ° ee oe . eo ee 10 oe ee ee i na 4 
84,8608 йо, do. 0 Oum. 1st Pret. ee ев 10 oe ee oe 6 — е 63 xd 
4,668 D^, do. do, 0 Cum. $nd Pref. ee es 10 ee e TI 5 — 6: 6 — 6 
00, de. de. 6 Debs., Ков. 1 to 1,809 ee 100 0 0 ee ee 100 —108 100 = 08 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminum 1 Qum. Pret. ee ee ee 10 ee ee .- ee 5 — 6 5 == 6 oe ee 
800,000! do. 1st Mort, Deb, Stock Red. Фе ry) ee Stock eo eae oe 90 — 95 90 — 96 oe ee 
100,000 British Electio Тара m ee ‘ee ee ee 10 8 % 8 % oo 10 92— 103 10 
100,000 Do. do. 8 Serpoini ee ee ee ee eo 10 ee ee ee 1 103 10g— 11 104 104 
180050 British Insulated and Helat 5 ран» 5 109, 10 W | 8% нын по и, 
100,000 Do, do. 9, Oum. Pre f. ee [E ee ee ee өө + ee ee B sf of af oe ee 
60,000 Do. do. З int Mork Deb. Bed. ee ee ee 100 eo ee 10 — 105 103 —105 1084 ee 
60,000 1 Lindley & Oo., ee ee oe ee oe ee ee P3! Nil oe * ee ee 
60,000 Do. do. 6 Cum. Pret. ee ee ee ee 8i 6 ee eo 1 to 1 1 to ee oe 
106,781 Dak Electrical Engineering, „ 1 to 106,781 .. "T oe 2 N Nil Nil 1— 1 4— 1 E А 
150,000 Do. do, Non - um. 8 Pref, ee co ee 2 8 % 6 % 6 % 1 = 1$ 1 хас là ee ee 
195,000: Do. do, Perp. b. Stock ee ee ee Stock es oe СЕЗ 06 — 99 96 — 99 . oe 
196,000 Do. do. Perp. 2nd Deb. Stock .. ee | Stock A ‚ 78 — 78 78 — 78 . 
B5,000 | Callender's Cable Construction shares T T T oe ee 5 90965 |15% | 128% — 11 lo — 11 . о 
40,000 Do. do. do, b Cum. Pret. ee ee oe "EN b ee oe ee 6)— 63 
90,000) Do. do. do. 1st Mort, Deb. took Red, .. | Stock T T 104 —108 104 —108 
1,860,014 Oentral London Railway, Ord. ee ee oe LE eo Stock 4 4 4 91 — 94 92 — 96 
494,008 Do. do. 4 Del. Pret. 8tock ee ee ee [Lx oe Stock 4 4 4 101 —101 101 —104 108 108 
1,590,000 City d Booth Londen Ran DNE dE NE E oM A - 80 — 63 90 — 64 bi E 
ап ee oe ee e ee oe = ==, eo 
86,000 | Crompton & Co., Но 8 98,00 eS š 8 | b ч и $i l— 9 184 
100,001 Do. ML to 11000 of Meran © 000 of 4100, and | es ai e ; 96 — 99 96 — 99 R e" 
90,261 | Edison & Swan United Elec. Light, О shares ДВ to 00,961 b Nil Nil is — == A "m 
17,189 Do. йо, 74 shares, 24 DR "| 5 | NO | Ni m 1 m 1 : s 
44,0981 Do. « % Dob, Be 100 е ee ee 72 == 77 72 те. Ti e ee 
100,0001 Do. do. 21605 det Prov, багы n pi 100 А oe è 14 — 79 14 — 79 А oe 
119,100 | Electric Construction, 1 to 112,100 ..  .. карш з |69, | 6% | W— 1 la— 18 li ces 
81,990 Do, do. 1 Саш, Pref. 1 to Фе ee 2 ee ee oe 2 т = 94 ee oe 
82,5003 de E do. Co 4. ) re o Mort, De Stock ee ee EU b Ф 5o . 9. —100 к —100 ee oe 
25,000 n ectric e U um. өе ee ee oe ae 91— = ee 
900.000 ° do. 4 Mort. Deb. ee ee ee oe Stock d A ee ME 935 51 ge oe ee 
200,000 Неше (W. Т.) e orks, Ord. .. as ec T oo b 9096 |W% | 15% 114 — 124 1135 — 11$ T 
200,000 f. ee ee ee oe b oe ee ee 5 — 5$ 5 — of 
45,900 Do ae Deb. Stock ee ee Stock ee ee oe 107 —111 107 —111 - ae ee 
560,000 | Indis-Rubber, Gutta-Percha & Teen Works "T oe 10 |10% 10 ie 184 — 19$ 19 — 90 198 193 
800,000; 4 % 1st Mort. Deb. | 100 zs ss Eo 99 —103 99 —102 T - 
500 Liverpool Overhead Railway, Ord. ec оов c о | 10 1496 | 14% Pe 411— S3— 4 T 
—.— "татар! Constructica and Мыш dio pail zoo 9 [sx & W & 35 — 65 28 — B d. bez 
100, 000 0. do. Deb. "Bas, "Nos, 1. 0, 1, 800 Red.:1900 | 100 = is m 101 —104 101 —104 - 9а 
640,0001 Waterloo & City Railway, ora: "T es ee oe ee 100 8 % 8396 84% 90 — 98 89 — 92 90 mm 


> A period of nine months. t Quotetions on Liverpool Stock Exchange, { Unless otherwise stated all shares are fully vad. € From Manchester Share List, 
=L 


Bank rate of discount 3 per cent. (April 91st, 1904). 
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i ; ^um Closing Cloeing Busines. done 
Eo 5 NAME, d fot she | Quotations | Quotations | week ended 
PN | Share. last three y May 25th. June 1st, June 1st, 1904 
; 1901. | 1902. 1903, Highest. Lowes: 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord $5 * 1 " ni js — i 1— ** ve 
50,000 Do. T Pref... : еы 1 " ix ey 1— 1 1— 1 s 
' 100,000 Do. 44% 1st Deb. Stock, Prov. Certs. .. | 100 "n ig - 120 —125 120 —125 T oe 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 .. b 8 96 во, 10 % Tm 11 102 — 11 10i : к 
20,000 | Do. do. 1% Cum. Pret, s 5 ин és : Jot— 1 10]— 1 - .. 
"ERO | Charing ross and Brand Hlecticty В: chy ar . „ 10 & 10% e | а-л | о | ae | 10 
oa upply oe 74— : 155 
— E ups. 75 “о Und " i Cum. Pref, LI : AN Bes oe 8 Бї А du 6 з 
е $ n ertaking '' 6 eum. ee ee ee ee 2 T 
40,000 Do do. > oo ee 6 ee eo oe 4— 5 5 ` 4i 
“оо TA ре. — ao. 4 Deb. Stock Red. . wes ы ^ 100 ix a me и, i Кае, jm > 
ө upp 8 took ee eo oo oe | ; . — pus d eee 2 
180, 000 Do. do. ” Deb, Stock Red. . s ee | Stock |... ia m 107 —110 107 —110 = A 
10,595 95 of London Blectrio rio Lighting, e; Ord. 1 40,001 1i0,.806- Ee cca 10 5% | 5% | 5% 102— 113 101— 113 114 nA 
40,000 ` Do. Prot. i ee 10 ee oe oe 18 — 14 13 — 14 oe 37 
400, 000 j Do, Н Deb. Stock Г Bor are at 115) all paid .. ee ee ee oe ee ee 121 —126 121 —196 ** d 
800,000 Do, and Deb. Stock, v. Certs., all мд ee ee 100 ee ee e- 101 —104 101 —104 "aT 8 
40, Cotmty of London & Brush Prov. Electric | Lighting, Ord . 1—40, o è 10 4 96 4% 4% 74— 64 71— 83 Bá 
20, Po. do. do. 6 96 Pre f., 40,00 1—60,000 10 m | ee oo 11 == 19 11 = 12 lig е 
400,000: Ф do. Deb. Stock ae ee oe eo’ oe е е ee ee ae 106 —109 . 106 —109 1073 105 
Do. do. ds 9nd Deb. stock ee ae ose ec Btock ee ae ee oc 99 —102 99 —102 are ET 3 
60,000 | Edmundson's Electric Corporation, Ord. dye e "ee 5 7*% | 7% à 5j— 61 — 6 73 i 
B0,000 е Е 6 Com. Pref. ч» oe [E eo ee ee oe f a 6 5. — Ad оў e 
140,000 Do. do. 4396 lst Mort. Deb, Stook .. | 100 ss T" vis 105 —108 105 —108 101 DI 
91,000 | Kensington and Enightebridge Electric о " 43 b 10% | 10 96 12% 114— 124 114— 123 m LE 
90,000 do. 4% Debenture Stock ee Stock eo ee oe 102 —106 102 —106 те wie 
110 London Electric Sa Is Corporation, Limited, Ord. oe ee oe 8 ec ee ee 11— 1$ ]i- 1$ oye T. 
49, | Do. do. 6 96 Pref. b ee oe | oe 44— 5 44— b ш е" 
960,000: Do. do. do. 4 9% 1st Mort. Deb. Btock Red | Stock és ЕР + 95 — 98 95 — 98 2H . 
100,000 oe Electric Supply, І to 100,000 .. . $3 10 64% 7196 84 193 — ES 194 — 205 194 Я 
71,106 Do. do. 44%, Cum. Pref. 1—71,106, Z3 paid Б 5 s 2. t$— 5 bg— ög 574 bt 
290, ро: до, 4 Ist Mort. Deb. Stock eo ec oe ee ee ee 109 —118 109 —113 ы» ее 
до. Mort. Deb. Stock Red ee ee Btock ee ee oe 97 —100 97 —100 973 ее 
10,862 Notting B Hin Ю1езёгіс Lighting ЫЫ ee ee ee 10 6 6 » 6 96 124 — 184 ` 123 — 184 ee i e 
40,000 | 8t. James' and Pall Mall Elecirio Light, Ord. .. . €. b 144 144 144% 14 — 16 14— 15 Mii z 
90,000 Do. 10. 29: 7 М Pref, 90,081 to 40,080 b .. ee oe 8 — 9 a — 9 ee ж-ж 
13057 Smithfield Markets Aar 8 G E "ра 4 9 D Ё — 03 A "i 
e e o oo oe ee ee oe -— TA ae ее 
50,000 ро. app, ОМ, 4 % Deb. Stock ec ee Stock oe ee ee 85 — 90 85 — 90 ee ээ 
65,000 South London Elect „Бзрріз, Ores oe eo oe eo ae b oe 18% 8 % Bi— 4 І 84 — eee ee 
E Urban Electric Buppiy, Ord ee eo oe oe oe 5 ae ee ee 48— 43 4- 48 ее 
| Do. o. 5 % Oum. Pref, .. "T ee T b ase T oF 45— 4i 4à— 4 T 10 
110,000 Westminster Eleotrio Во Ord. sá oe ae «э "es 5 108% 12 96 | 134% 124 — p 1: } — 1 13 1215 
98,14 1 | Do. do. 6 % Cum. Pret. ee a о ee ee oe ee e == 6 жый 6 ee . 
{ i 
. * Bubject to Founders Shares. t Unless otherwise stated el) «bares are fully paid. 
HEMI Pe Meri METALS, &0. (continued) Tice, e De 
0 САГВ. &o. Price. Ino. or Deo. З. &o. . Price. Inc. or Deo. 
в Acid, Н orio T „ рег сті, 5 ЗА $ Copper Sheet ~ .. ee per ton £72 жа 
& „ Nitrio.. „„ per OW, 94/- T g .. рег ton £73 “ө 
& „ Oxalic.. oe . Der owt. B9J- bs é " (Electrolytio) Bars .. ‘per ten £64 A 
а „ Sulphuric... os per сті, 5/8 os 9" a н Sheets.. рег ton £80 we 
& Ammoniac, Sal . per сті. 427 oe 6 y " Rod .. per ton £14 A 
a Ammonia, Мана (crystal) · . per ton £88 10 ee в T Н.О. Wire per Id. Bd. үз 
MC. ^ wa ee .. рег ton £80 s f Ebonite Rod AN aa per lb, 8/8 s 
a Bleseh powder. гь . per ton 24 10 oe Sheet T . per ib. 8/- ae 
а Bisulphide a DADO . per ton #15 os & German Silver Wire . . per lb. 1/6- SA 
a Borax vs ae per ton |. £18 42 h Gutta-percha fine . . per ld. 8/- a“ 
а Bensole 909 - © ee per gal. yj- is А India-rubber, Рага fine .. .. per ld. 4/10 to 4/103 s 
T . per gal. oe Iron, Charcoal Sheets .. pór ton £18 з 
7255 arto) pn oo , oe per ton £21 10 “a € „ Pig (Cleveland warrants) per ton 48,6 1/- dec. 
я Nitrate oe oe . per ton EM T 1 , Forgings, according to п per ton From £11 is 
White Sugar . .. per ton 231 ee í , Scrap, heavy per ton 47/6 to 50j- ee 
е 1 i „„ рег P x a os $ , Wiro, galvanised No. .. per ton £9 15 : 
а е у а t ee oe per . ee Е 4 
a Nephiha, Solvent 00% & 160° С), per gal, 5/6 0 | 9 Lead, English Ingot oe per ton £11 15 5 / to "1$ de. 
a ende ichromate, in casks .. per Ib. Bd. oe " Sheet ^ e. per ton £18 ө» 
в Caustic (75/80%).. . per ton £4 ae 2. Manganin Wire No. W. per Ib. 87 vé 
8 „ Bisulpbate oe per ton £85 os g Mercury .. per bot. £8 2 6 se 
a "m „„ . . per oui. 215 / 4 d Mioa (in original cases) small .. perlb. | Gd. to 1 i 
а Sulphate of Magnesia .. per ton £4 10 ie а "n " » medi um per lb. 2/6 to 4/- А 
& Bulphur, Sublimed Flowers ee рег ton &6 10 oe large .. per lb. 4/6 to 8/5 А 
в Recovered T .. per ton £5 10 T P s Phobies Bronze, plain castings per Ib. 17 to 124 - 
a » Lum © Š .. per ton 268 “в p " rolled bars & rods per lb. 1/ to 18 vs 
a Boda. 8 (white 70%) ee per ton £10 15 E n strip & sheet per lb. From 1/1 85 
a Crystals uc С" е .. per ton £8 T A Platinum СА .. рег ox. 44 es 
a Bichromate, casks.. ee рет 1р, Md. T e Bilicium Bronze wire per lb. 94. to 114, : i» 
* v 4 Steel, Magnet, acc'd'g todesc'p'n per ton £58 we 
METALS, &o. 4 5. un ç iban .. .. | оа ext us 
b Aluminium Ingots, in ton lots .. per ton £190 j g Tin, Blok... ber ton | “gigs” Sealen 
b i Wire, in ton lots .. per ton £168 n Д » Бой .. . per lb. 1/6 T 
b 4 Sheet, in ton lota .. per ton £166 "E Wire, Nos. 1 to 16 . à per lb. 17 э» 
p Babbitt’s metal ingots .. .. per ton #48 to £180 ex P p White Anti-friction Metals— | 
e Brass (rolled metal 2 to 12”) basis per lb. 64d. ik " White Ant” bran per ton £132 to #62 is 
€ „ be (braged) „+ o a POF JD, 834. es f Yarns, 2/108 Grey Cotton, on вр'1в per Ib, 8d. T 
€ n (solid drawn). . ee per lb. oa Va „ S lea. Flax.. A . рег lb. А oe 
e „ Wis, basis.. — .. .. per Ib. cjd. ы „ Splyl0lbs. Russian .. per Ib. 4184. er 
с Copper Tubes (brased) ) . perlb, - bad. AM í » 10 lbs. Russian, single .. per lb. 4id. wa 
(solid drawn) . per lb. 93d. es ј 180 Ibs. Jute rove .. per ton 11 - T 
; Copper Bare (best selected es рег ton £72 "m k Zino, Sb't (Vieille Montagne bnd.) per ton £25 6 A 


Quotations su p by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sona., Ltd.; d F. Wiggins & Sons. ; e Frederick 
Smith 4 F ndia-Rubber, G.P. and Teleg. "Works Co., Ltd.; g James & Shakspeare; Л Edward 1 ill & Co.; 4 Bolling & Lowe; XLI H. Hindley and 
Co., Ltd.; k yi ine Ashby, Ltd.; € W. T. Glover & | Oo, Ltd.: я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.: p | P The e Phosphor F рю 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ] RETURN B os 


А Week | Receipts for | Мо. Miles , Week | Receipts for No. ES Miles 
Locality, ending the week. | | wks. Tota! to date. open. Locality. рате the meee: ; wks. | du to date, open. 
£ £* | £ £* | M А г £. £ ж, £z ° 
Aberdeen ..|May 21 | 1,518 | «236 | 5l | 61,418 | 412,549, 10 — 2 Dover z% ..| May £ 964 | + 40 22 8.927 — 162 8 — 
Birmingham a „ 28 | k, 183 41157 22 | 116,000 | + 7,810; B3 | — iÙ | Dublin vv | » 275.625 | +807 | 21 06,278 | + 2,925 | 47 + 
Bournemouth ‚ „ 25] 184 | 4471 | 85 84,119 — 1 — Hast Ham .. . n 28 912 7201 & 6.441] + 913 5 + 
Blackburn .. „ 271 1,155 | #1627 9 & 393) + 69911 — e Glasgow ad „ 28 14.993 | 4242 52 711,07 £60,252: 70 +5 
Blackpool .. 928 » 26] 1,667 — 136 8 6,275 + 1,68 — 8 Halifax (2 weeks) . о» 18 | 2,624 | 4403| 7 | 9,0981 + 812 S9 +9} 
‘i —Fleetw'd| „, 28 1,597 71173 | 22 6.855 | + p 921 74 — 8 ишене | ө 28 ‚119 | 4457 — — W — 
is —Lytham „ 12 «27 — 128 5,196 | + 4,617 71 — . Hull .. ч „ 281 29,50 | +023 | 8 | 17,610! + 1,077; 18 72 
Bolton E E „ 22 | 1,752 | —987 | 8 18,618 | — 229 25 — | ьо Ilkeston „ 25 208 | — 45 | 62 6.820 — à — 
Bradford . .. - 5» 21 [ 4,857 | 4804 7 31,791 | + 5,465 | 46 |.— S Ipswich à „ 28 751 — 8 3.943 — 104 — 
Brighton T » 29| 1,194 | 4201 | — 7,758 — 71 — | ' Isle of Thanet н 28: 95) 437021 7,331 | + 55| Mà — 
Bristol " d^ „ 27 6:202 | 4109 | — — — 28 — |£ Leeds. és e|. 28 6,979 141203 | — | 51,984] + 4.817 113.2 
( Devonport „ 70 580 4716420 9,561 1+ 1,410 6 — | A Liverpool e зу „ 21 |1054 |- 63 21 29,204 + 4,472 108 — 
Dudley Sto’ rb'ge » 20 836 + 57 | 20 15,491 | + 7011 — (Ё London C. C. » 28 13,200 [T7281 в | 93,163 | 16.061872 —25 
S Gate: head » 20 901 + £0 20 17,308 | + 945 1 + $ | © Manchester.. 1 gg 58 11.712 [42142 8 96,772 + ii м9 13% — 
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A. M. I. C. E., at a meeting of the ‘Civil and Mechanical Engineers“ 


SUPERHEATING.  ' 


A PAPER on Zuperheatiag was read by Mr. C. L. Simpson, 


Society, held at the Oaxton Hall, Westminster, on May 5th. 

An intense obscurity, punctured by a few feeble rays barely 
sufficient to enable the lecturer to follow his notes; a ghostly screen, 
on which an assistant cast the subject of the illustrating slides; and 


. gentle dropping voice, distilling faint dispraise over the general, 
. with a view of bringing into gentle relief the special qualities of the 


particular, were the somewhat dispiriting conditions under which 
the audience were invited to consider a subject of such considerable 
importance to engineers at large. There was als» the drawback that 
some of the slides gave a blurred effect, the most important one of 
all, a comparative table of tests, being quite indistinct. 

A few bold diagrams, conveying a general idea of the apparatus 
under consideration, would have been better, in a cheerfully lighted 
hall, and would have produced a better discussion, which ie, after 
All, the really educating factor of most papers. 

The lecturer reviewed the various superbeaters at present in 
use, and outlined their prinoipal features, touching on their merit: 
and drawbacks. Speaking of the Schmidt system, he pointed out 


that, in spite of the splendid shoving in steam coneumption, claimed 


to be as low as 64 lbs. per m P.-hour under some conditions, the 
drawbacks of excessively high superheat more than counterbalanced 
the coal saving, although this was not so great аз might be inferred 
from the considerably lessened steam consumption in specially 
designed engines. The nnroliabilityof the valves of these engines, 


owing to the bigh temperature, leads to many delays and break- 


. downs. 


In contrast to this system the Babsock & Wilcox superheater 
was instanced as giving good results with moderate superheat, but 
ite position in the combustion chamber, the only available one, pre- 
claded anything beyond 100° to. 120° F. The dangerous flooding 
necessary with this method, and the consequent sealing of the pipes, 
was referred to as likely to bring about disaster to the steam 
cylinder. | ; 

The Simpson and the Simpson-Mcphail superheaters, with which 
the lecturer identiüed himself, were then considered in detail; the 
latter, in his opinion, was the better of the two forms, as thetempera- 
ture of the superheat was less variable. He spoke favourably of 
cast-iron as a suitable material for headers, but acknowledged that 


‘the Boiler Insurance Companies would have none of it. It was to 


be deduced that the Simpson group gave best results at the moderate 
boiler pressure of 125 lbs., as at this pressure and superheating to 
150° safe economies at the engine end were assured. It is to be 
assumed that there are no shortcomings ia this form of superheater, 
for none were referred to, but it^ would have added to the zest 
of the evening had а partisan of other types been allowed tive 
minutes in which to expound other views. | 

The use of superheated steam on foreign railways was then dealt 
witb, and the application of the superheater illustrated on the screen. 
Considerable economy having been shown in the various tests made, 
a large number of locomotives at the present time are being fitted 
with superheaters, especially on the German railwaye. 

In speaking generally of superheat the lecturer coasidered 500° F. 
as the safe limit. He is to be congratulated on his insistence that 
the most important function of superheat is to prevent initial 
condensation in the cylinder. | 

Superheating seems to be regarded by many engineers as à sort 


‘of scientific porcupine, to be handled very gingerly under com- 


pulsion, and.to be gladly dropped at the earliest opportunity. 
In view of the fact that all farther improvements in- the recipro- 
cating engine and the turbine seem to be along superheating lines, 
this is simply an impossible position for English engineers to take 
up, as it will certainly retard all farther development in this 
country; and unless the subject is tackled with intelligence and 
earaestness, they will find themselves lagging considerably behind 
the German and the American in the race for the engineering blue 
ribbon. 

As an excuse for this unfortunate attitude, it has been urged that 
the ordiuary form of superheater in use displays so many feminine 


char :cteristice, particularly an ancontrollability of temper, varying 


from the sullen to high-kicking hysterics, that the already too 
worried engineer, to save himself from final exasperation, is obliged 
to look askance at its alluriog overtures. | 

Superheaters, to be sate, should be controllable by means that do not 
waste iuel. They ought not to require water flooding in order to 
preserve them from burning out,-and they ought not to have steam- 
way areas во narrow as to throttle down the pressure, as they oftea do, 
from 12 to 20 lbs. These virtues are all easy enough to secure if 
one is willing to pay for them, but they cost money. 

We are sorry the lecturer did Lot furoish information on 
materials for high temperature, and on the effect of superheated 
steam on the cast-iron boxes which are so mistakenly employed 
for headers. | 
. Nor did he state the throttling effect of wire-drawing when 
practised for preservation purposes, or furnish information on the 
specific heat of superheated steam, on its effects upon mineral 
oils or on the proper point of lubricating cylinders using superheated 
steam. | | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


POWER STATION DESIGN. 
By C. H. Merz, Member, and Wau. MoLRTLax, Associate Member. 
(Paper read in London, April 28th, 1904.) 


; (Continued from page 891.) 


4.—AUXILIARY MACHINERY. 


A careful analysis of the repair and labour accounts of any power 
atation, especially one where steam turbines are installed, shows that 


a very large percentage of the items are accounted for by the . 


auxiliary machinery and apparatus. When we also consider that 
they represent about 10 per cent. of the total power installed in the 
station, it is evident tbat in order to fulfil the essential conditions 
wa have laid down, it is worth while devoting considerable attention 
to the choice and arrangement of this apparatus When а main 
unit is running the whole of the corresponding auxiliary plant is 
operating at practically full load, whatever be the load on the maia 
unit. As a consequence the auxiliaries are responsible for about 
15 per cent. of the total coal bill of the station—due regard there- 
fore should be paid to their economy. On the other hand, the 
factors governing the design of auxiliaries are the same as those 
controlling the choice of the main plant; that is to say, they must 
provide as effectively as possible, first for the reliability, and, 
secondly, for the economy of the main supply. It is necessary to 
bear the relative importance of reliability and economy in mind, 
when considering which system to adopt, and to face the sacrifice 
of running economy of the auxiliary plant to a material extent, if 
by so doing additional reliability is secured. . 

Auxiliary apparatus generally may be divided into: 

(a) Bteam-driven auxiliarier. 

(5) Electrically-driven auxiliaries. 


After making a careful balance-sheet of the respective merits of 


steam and electrically-driven auxiliaries, it will be found tbat it is 
impossible to lay down any hard and fast rale which will 
apply to all cases or to all classes of auxiliary machinery, 
partly on account of the widely-different conditions under 
which the machinery has to operate, and partly on account of 
the effect which the general design of the station has on 
this question. For instance, the American practice of 
omitting economisers leads to the adoption of steam-driven 
auxiliaries exhausting into feed-water heaters, while, as economisers 
are almost universally installed in English and Continental practice, 
it follows that there is less gain to be derived from exhaust steam- 
feed heaters.“ To adopt electrically-driven auxiliaries either 
involves that the capacity of the main generating units be increased 
by 10 per cent., or, as an alternative, that this amount of special 
generating plant be installed. In either case, the cost of the 


additional generating plant must be debited against electrical 


auxiliaries, as steam-driven a tus merely requires the pro- 
vision of the additional boiler capacity. dida Lond 

The running aocount will be made up of the capital charges 
resulting from first cost, of the repairs and attendance charges, and 
of the actual cost of fuel. In considering these along with the 
question of reliability, f it is convenient to arrange the auxiliaries in 
а steam station ander the following heads :— 

1. Boiler house drives—i.e, stokers, coal and ash convey err, 


^ economisers and fans. 


2. Circulating and air-pumps. 

3. Feed · pumps. 

4. Exciters. 

Dealing with these seriatim :— | 

1. It will almost invariably be found that, even apart from the 
question of reliability, it is best to adopt electrical driving for the 
machinery in the boiler house. The units are small, and, if steam- 
driven, wasteful of steam and expensive in repairs and attendance. 

2. As to the circulating and air pumps, we are of opinion that 
here also electrical driving is preferable, save only in the case of 
stations having slow-speed' reciprocating main engines, where the 
air pumps may with advantage be driven direct from the main sets. 
The circulating pumps have occasionally to be situated some dis- 
tence from the station, in which case electrical operation is especi- 
ally advantageous. 

3. The feed pumps are a more difficult problem. They operate at 
variable speed, whereas all other auxiliary plant in the station 
operates at constant speed. In addition to this steam feed pumps 
have for years been standardised—their first cost is low and their 
reliability high. They are needed even when the boiler fires are 
banked, and when no plant is running in the station; and tbough 
this last argument is admittedly not & weighty one, it would appear 
desirable to put down steam-driven feed pumps for, at any rate, the 
first instalment of plant. That this system of having steam-driven 
feed pumps at the commencements and electrically-driven feed 
pumps for extensions has much to commend it is evidenced by the 
асе as it has been adopted in many cases both in this country and 
abroa 


A ne ————— — 


— — — — MÀ — 


*In this connection it may be noted thst the installation of 
economisers offers more attractions with mecbanical draught than 
with natural draught; in the former case the temperature of the 
flue gases at the base of the chimney need not be considered, and 
as а consequence they may be deprived of more heat. 

T This, in the case of all electrical auxiliaries, is more а question 
of reliability of the supply of electrical energy to the motors driving 
the auxiliary plant than of the plant itself 


From the foregoing it would appear that at any rate the major 
portion of the auxiliary plant under the first three heads should be 
electrically driven,“ and before proceeding to discuss the question 
of exciters, it may be as well to consider the best way of obtaining 
and applying electricity for operating the auxiliaries already dis- 
cussed. There are four obvious methods of driving electrically the 
auxiliary machinery :— 

1, From the main bus - bars. " 

2. From the main bus-bars with a reserve battery. 

3. From separate generating sete. 

4. From separate generating sets, with the addition of a connec- 
tion to the main bus-bars to meet emergency conditions. 

Of these (1) is the simplest method, the objection being that a 
total failure of supply stops not only the main unite, but the 
auxiliaries—thus extending the duration of the failure owing to the 
necessity of again starting up the anxiliaries before the main units 
can be got under way. | 

The second alternative has the advantage that the auxiliaries сап 
always be kept running even though the main plaut be shut down. 
It is, however, more complicated than (1), particularly in an alter- 
nate current station, as it involves the interposition of a motor- 
generator between the bus-bars and the battery. 

The most flexible system is (3), especially when the station is of 
sufficient capacity to justify the erection of auxiliary generating 


units of reasonable size. There still exists the possible danger due 


to failure, this can either be met by the instelment of a battery or 
by takivg current in case of emergency from the main bus-bats on the 
linesof (4). This latter method offers many advantages, as it is pre- 
ferable that the motors installed should be of the polyphase ty 

If polyphase motors be adopted, and if,as would appear desir- 
able, steam feed pumps are installed in the first instance, then as 
continuous current ie required for excitation both the feed pumps 
and exciters may be left out of consideration, and it is of less 
importance than it otherwise would be to guard against failure of tbe 
polyphase auxiliaries. It is therefore justifiable, with the ultimate 
adoption of (4) in view, to start the first instalment of a power 
station with polypbase auxiliaries operated though stationary trans- 
formers from the main bus-bare, without, for the time being, pro- 
viding any alternative source of supply, the separate generating 
unit for operating auxiliary plant alone would not be installed 
until justified by the load. In other words, method (1) may be 
Me in the first instance with the idea of ultimately arranging 
for (4). | . 

There is a further possible method—an extension of the com- 
plete unit system—which possesses many attractions, though, so 
far as we know, it has not been used anywhere. 16 consists in 
driving tbe whole of the auxiliaries from tbe particular main 
unit which they serve by connecting stationary transformers direct 
to the alternator terminals, these transformers being of sufficient 
capacity to operate air-pumps, centrifugal pumps, stoker”, 
induced dranght fan, and even, if desired, feed pumps—all 
in permanent connection through a switch with the main 
unit. In starting up the switches controlling air-pampe 
and centrifugal pumps may be left in, and the field of the 
main generator exzited. Thee auxiliaries would then start wp 
with the main machine, just as if they were mechanically coupled 
or geared to it. Flexible connections would be provided so that 
motors, feed pumps, or induced draught fans could be used as 
spares for other sets, but normally each ma‘n unit would deal 
with its own auxiliaries, and would be independent of all others. 
The chief advantages offered are simplification and consequent 
saving in switchgear, and also, we think, increased reliability. 
It will be seen that the bus-bars are protected from any failure 
of the mamas transformer by the main machine switch. (See 
fig. 11. i : 

We come now to the question of excitation—one which has 
always attracted considerable attention. Numerous attempts bsve 
been made to run each exciter from the main sbaft of its отв 
alternator, but this method has not been generally adopted, chiefly 
due to the fact that in any variation of speed this variation and the 
variation of the exciting current have a cumulative effect on the 
bus-bar voltage, and this effect is heightened by the uns Able 
nature of a small low-speed direct current machine. The authors 
are, however, of opinion that, with high-speed engines, and more 
particularly with steam turbines, any difficulties there are, may be 
readily overcome, and that the simple arrangement of coupling the 
exciter to the end of the alternator shaft may be safely adopted. 

The modern practice of operating all switchgear electrically 
almost necessarily involves the use of a small battery. It is con- 
venient to utilise this battery to excite the fields of the direct- 
coupled exciters; it may also be used as a spare to meet the 
possible failure of one of the exciters. Such an arrangement 
carried out, is shown in fig. 12. Неге two batteries are installed, 
from one or other of which the exciter field current is normally 
supplied; but, should ап exciter break down, the battery may 
be used for exciting the alternator direct. Two batteries are 
installed, so that there may be no variation of exciting voltage 


: while one is being charged, and the batteries, in addition to 


supplying current for excitation and for operating the electric! 
switches, can feed the emergency lighting circuits throughout the 
station. 


D.—SwITCHGRAR. 


Every engineer who has had experience in the operation of a large 
station appreciates of what vital importance it is that the switchges: 


* The balance of advantages would still further lie with elec 
trically-driven auxiliaries if it were possible to obtain efficient 
rotary feed and air pumps. There is no inherent difficulty in 
oe tke former, and they have been installed in various 
places. 
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should be efficient and reliable under all conditions. We have 
already pointed out that the main bus-bars is one of the 
three places in the station where a junction must be made between 
the various units wbich, from the boiler house to the switchgear, 
may be kept completely independent of one another. Switchgear 
suitable for large power stations has only been recently developed, 
and on this account reliability of operation must be secured by а 
relatively heavy capital outlay. As the manufacture of high-tension 
switches and automatic protective devices becomes standardised and 
better understood, we may look for a reduetion in firet cost. Inthe 
case of switchgear it is capital expenditure only which affects 
economy of production; the actual charges for maintenance should 
not be higb, and as for cost of attendance, this does not vary much 
for different types, though, of course, undue complication increases 
tbe running cost. On account of the absolute crippling of the power 
station which takes place if there be any serious failure of the 
switchgear, it is certainly justifiable to take every precaution to 
secure reliability even at the expense of capital expenditure. 
Under the section Switchgear” we include not only the switch- 
gear itself, but all electrical connections from the machine terminals 
to the main bus-bars, and from these to the outgoing feeders. 


Reference to the drawings of two switchboards which have 
recently been installed will facilitate discussion of the essential 
points, Figs. 13 and 14 show the arrangement of switchgesr 
designed and adopted by the authors at Carville, where British 
Thomson-Houston switches are utilised, and fig. 15 shows that for 
the five North-Eastern railway sub-stations, where Westinghouse 
switches are used. i P 

Where large powers have to be dealt with, that is to say, where one 
switch may have to open 10,000 Kw. or more, tha serious effect of the 
failure of a switch, and the consequent necessity for completely sub- 
divided apparatus, will be readily realised. In both of the above 
designs this sub-division is provided for, not only between the 
various pieces of apparatue and connections, but, as may be seen 
from the drawings, also between the differert phases of the main 
switch iteelf—in fact, the only place where two phases come together. 
is in the potential transformer chamber. The whole board in each 
саве is made of concrete“ from 3 in. to 6 in thick. In designing the 
switch house building it is necessary that all material should bo fire- 
proof, and this applies not only to the building itself, but as far as 
possible to all apparatus installed therein. The exigencies of space 


forbid a discussion of the details of each, individual piece of appa- 


. A, Ash-handling motor; 4 r, Air- pump: a P M, Ait-pump motor; B, Bus-bar; c, Current transformers; o p, Circa- 


Ш lating pump and motor; 1, Disoonneoting link; x, 


Exciter; 


к M, Economiser motor; r; Fan motor 


o, Main generator; I., Link fuses; м, Main oil-:witoh; P, Potential traneformer; a, Stoker motor; s T, 


Steam turbine; т, Transformer. 
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As in other sections of & power station, reliability of supply is 
best met by adopting а systematic and simple design, and by 
properly sub-dividing all apparatus. Proper attention to the former 
willalso tend considerably towards the reduction of capital cost, 
both in the first instance, and more particularly аз the station 
grows—systematic design necessarily implying that due regard be 
paid to possible extensions. 

The simplicity of tbe Ferranti single-phase board probably first 
directed the attention of engineers to the necessity for sub-dividing 
high-tension switchgear from the machine to the bus-bars, at the 
bus-bars themselves, and from the bus-bars to the outgoing feeder. 
Recent tendency in switchboard design* seems at first sight а 
retrograde step ín the way of complication. The extra complication, 
however, is due rather to the fact that the system is а threc-phase 
one f thau that complication has been introduced. In fact, а 
modern board is practically a large Ferranti board controlled from 
& distance. 


« * See Transactions American Institution of Electrical Engineers, 
Vol. 18. “ТЬе Control of High Potential Systems of Large Power," 
by E. W. Rice, jun. See also Three-phsse Switchgear,” by A. C. 
Eborall, Engineering, September 25th, 1003, et sq. | 

{ Even if síngle-phase motors are largely introduced for traction 
or other pu 8, {6 seems probable that three-phase generation 
and distribution will still be resorted to, on account of (a) cheaper 
machines, (ö) cheaper and more easily insulated cables. 


ratus, and as this paper deals more particularly with the assembling 
of apparatus rather than its design, we сап only consider the require- 
ments to be met, merely referring to apparatus without attempting 


, to describe it. 


In designing the station buildings, it was necessary to first decide 
upon the apparatus to be installed—in the case of the switchgear 
itis similarly necessary to decide upon the main switch, as the 
position of the terminale and the method of operation both affect the 
general lay out of the gear. It is now recognised that oil-switches are 
essential, and all high-tension circuits should be broken in this way— 
if only for the reason that opening the circuit under oil, putsso much 


* In America, brickwork has been used for similar boarde, but in 
the cases under consideration it was found that the adoption of 
concrete construction resulted in securing not only a cheaper, but 
certainly, in many ways, a better job. The first board of this type 
was, во far as we know, erected їп the power station of the Metro- 
politan Street Railway Co., New York, bat there the complete sub- 
division referred to has been carried out in the case of the bus-bars 
and the switches only, the connections themselves are not dealt 
with in the same way. Obviously the cost involved, forbids that 
similar precautions be taken in small sub-stations, It is, therefore, 
necessary to so arrange these small sub-stations with regard to the 
rest of the system that if a serious fault should oocur in any one it 
is dealt with not by switches in the sub-station itself, but by the gear 
in the power station or in some large sub-station. 
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less stress on the cables and on insulation generally.* The switch 
choren should be capable of breaking any current which may be 
met with in practice. This practically means, in emergency, break- 
ing the whole short circuit capacity of the station. It is only, how- 
ever, within very recent years that it has been possible to secure 


All instruments should be worked through transformers, thus 
greatly simplifying the alternating current switchboard problem, as 
recording wattmeters, power factor indicators, ammeters, volt. 
meters, and relays can be (and should be) supplied from one set of 
traneformers—so reducing the complication on the main circuits to 


switchgear which will meet svoh a contingency. 


aminimum. Although by the above method the main connections 
are not complicated by the installation of additional instruments. 
yet for the sake of simplicity and saving in first cost the number of 
instruments installed, should be reduced to the lowest limit.* 

(To be concluded.) 
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The bus-bars, in common with other parts of the switchgear, should 
not depend on fibrous or other combustible insulation. They may 
with advantage be of bare copper mounted on insulators, each bus- 
bat being separately enclosed in an independent chamber. The 
object of complete sub-division here, as in other cases, is to as far as 
possible avoid any serious trouble spreading and damaging the 
switchgear as a whole, should the switch by any chance fail to break 
а short circuit. 

Obviously, in order to carry out without great expense, complete 
sub-division of the connections as well as of the bus-bars and 
ewitches, it is necessary to carefully consider the location of the 
switches in reference to the bus-bars, so that the former may be 
directly above or below the latter. In order to avoid all poseible 
riek, it is essential that the switches should be next the bus-bars 
themselves, (e, that no apparatus of any kind should intervene 
between the switch and the bus-bars. Probably one of the greatest 
dangers to reliability of supply, and one likely to show itself pro- 
minently in the near future, is the excessive carelessness with which 
cables connecting machines or feeders to the switchboard have in the 
past been cramped together indiscriminately in a trench or tunnel. 
If big currents or large powers are to be conveyed, whether in a 
power station or under a motor coach, nothing short of complete 
isolation (or failing this several inches or feet of air space depending 
on the potential and power) will ensure freedom from failure, or 
keep the damage within proper limits in case of the failure of any 
part. It is not sufficient to attend to this point on the switchboard 
iteelf, it must be attended to from the machine terminals to the out- 
going feeder. In the case of a power station it is unsafe to lay 
cables carrying large powers, whether high or low tension, even 
spaced some inches apart in tunnels or manholes, unless each cable is 
in its own duct, or in some other way protected by а properly 
earthed metal shield. In order that these connections may be aa 
far as possible completely sub-divided, the feeder or machine should 
preferably be kept directly below or opposite to the main switch. 
Between the switch and the machiue or feeder cables the various 
transformers for the operation of instrument and relays should be 
installed. (See fige. 14 and 16.) 
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* Oil switches were first used for high tension currents by Fer- 
rapti in this country, and by Messrs. Brown, Boveri in Switzerland. 
Lately they have been developed (especially for large powers) by 
the General Electric Co., of America, and also by the Westing- 
house Co. 


+ Three-core cables with a complete copper shield embracing all 
three cores should be used for these connections when earthed iron 
shields are inadmissible. In both this country and the United 
States it was until recently the universal practice to run bare lead- 
covered cables in manholes, with the natural consequence that in 
the event of one of the cables failing it was no uncommon thing for 
all the cables in the manhole to get damaged. The authors have 
known lead-covered cables give way due to an incandescent lamp 
lying against them. Arcs are frequently started between large 
power cables by the fusing of some minor wires— possibly pilot 
wires whicbihad nothing to do with them. 


PHYSICAL SOCIETY. 


AT the meeting held May 6th, 1904, Mr. J. SWINBURNE, vice-presi- 

dent, in the chair, а paper entitled "Some Instrumente for tbe 
Measurement of Large and Small Alternating Currents” was read 
by Mr. W. DuppELL. The author described three thermal instru- 
ments which he has constructed for this purpose. The first 
instrument is essentially a sensitive Ayrton-Perry twisted strip 
ammeter, which is very quick in action for a thermal instrument, 

and has been used for observing and recording Р.р.'в and currents 
which varied as rapidly as one per second. It is compensated for 
change in the surrounding temperature by forming the sides of the 
frame which holds the twisted strip with the same wire that the 
strip itself is made from. With the instrument exhibited, a current 
of 22 milliamperes gave а deflection of one-quarter the scale 
distance, d. e., 250 mm., at 1 metre scale distance. The mechanical 
periodic time is only about ;,th second. Using this instrument in 
series with а high resistance, the author has made observations on the 
variations in the voltages of alternators caused by cyclic i 

of the engine. By working to a false sero, itis easy to obtain 10 mm. 
change in deflection for 1 per cent. cbange in the P.p. The second 
instrument exhibited was & very sensitive thermal galvanometer 
called in the paper а “ Thermo-galvanometer.” It consiste of the 
combination of a radio-micrometer of the Boys" type, with a very 
small resistance, which is heated by the current to be measured, 


'and which in turn heats the thermo-junction of the radio-micrometer 


by radiation and convection. The principle of its action is ss 
follows:—4A loop of wire has its two ends fixed to the two bars of a 
single thermo-junction, a mirror is fixed to the loop, and the whole 
is suspended in а magnetic field by means of a quartz fibre. The 
heat from the resistance raises the temperature of the thermo-janc- 
tion and causes & current to flow round the loop, which is deflected 
by the magnetic field. The sensibility of the instrument depends 
on the resistance of the heater. Using a heater having a resistanoe 
of 13,910 ohms, a deflection of 250 mm. at а scale-distanoe of one 
metre is obtained with a current of 31 microamperes; s heater 
having 18 ohme resistance required 800 microamperes to give the 
same deflection. To illustrate the high sensibility of this instru- 
ment, the author showed the large deflections produced by the 
currents through a telephone receiver, even when the souroe of sound 
was many feet distant from the microphone; he also showed that i. 
the thermo-galvanometer was placed in series with the vertical 
receiving wire in spark telegrapby over a short distance, large deflec- 
tions were produced. The third instrument described was a switch- 


board instrument, which works on the same principle as the last 


* The following list gives all the instruments that ere abeolutely Р 
essential:—Machine Panel.—Main ammeter on one-pbase, volt- 
meter for synchronising, field ammeter. Feeder Panel.—Ammeter 
on one-phase. The recording wattmeters may be pot on the 
macbines for the reasons stated later; it is safer to put the record- 
ing wattmeters on the machines than on the bus-bars, as the 
arrangement avoids any apparatus being connected with the bus- 
bar except through an oil-switch. - 
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except that the moving part is pivoted in the usual way. The 
author exhibited one of these instruments, arranged to give the 
whole scale deflection for only 0°15 volt, which can be used in con- 
nection with shunts to measure large currents; for instance, to 
measure 1,000 amperes the power lost in tbe shunt would only be 
150 watts Transformers can also be used, as the power to produce 
the whole scale-de flection is only 0'3 watt. A similar instrument witha 
high resistance heater was aleo exhibited, giving the whole scale 
deflection for 01 ampere, which can be used as a voltmeter by 
putting resistance in series with it. | ; 

Prof. В. THRELFALL, in a letter to the secretary, congratulated 
the author on his instrumente, and stated that the effect of change 
of relative position in the heater and thermo-junction during the 
operation of the thermo-galvanometer might make it possible to 
construct an instrument having a scale either of equal parte or of 
any desired form, : i 

Dr. D. K. Morass pointed out that the working forces in an 
electrostatic instrument could be increased by limiting the angnlar 


range without increasing the moment. of inertia of the moving 


system. For instance, this could be effected in a quadrant elec- 
trometer with a wide needle by sub-dividing the needle into 
narrow fingers, aud sub-dividing the quadrants in a similar manner. 
Dr. Morris showed an instrument constructed on this principle 
capable of measuring 0'1 volt when used idiostatically. The limit 
to this process of sub-division is decided by the practical working 
clearance, the clearance being determined by the tilting of the 
needle due to unbalanced electrostatic forces. Such an instrument 
may be called a multipolar electrostatic instrument, and Dr. Morris 
has used the same idea in the construction of a multipolar electro- 
dynamic instrument. Both of these instruments were exhibited at 
the meeting. Dr. Morris said that although they were well suited 
for use as zero instruments as detectors, they were not nearly so 
sensitive as the instruments designed by the author of the paper. 
Prof. W. E. Атвтон drew attention to the fact that Mr. Duddell 


had not only designed the instrumenta, but had also constructed 


them himself. He was pleased to see that good results had been 
obtained by using an Ayrton-Perry twisted strip, the use of which 


had hitherto been limited by the absence of contrivances for con- 


pensating temperature change effects. Mr. Duddell had designed 
his thermo-galvanometer for use in an important investigation, 


being unable to purchase a suitable instrument. He asked the 
author if it would not be better in his thermo-galvanometer to: 


double tbe heater on itse lf, and thus obtain а greater heating effect 
with diminished self-induction. Referring to the remarks of Dr, 
Morris, he said it was often difficult to calculate the sensibility of 
a quadrant electrometer with a divided needle. In order to do so, 
it was essential that the edges of tbe needles should never be near 
to the edges of the inductors. 

Mr. A. CaMPBELL said that some years ago, in connection with 
the measurement of small alternating magnetic fluxes, he used а bot 
wire near a minute thermopile connected with an ordinary moving- 
coil galvanometer. One of the main difficulties with such arrange- 
ments was the slowness in reaching а steady deflection and in 
settling back to zero, For some relative positions of the thermo- 
pile and heater the deflection passes through its steady value, and 
oreeps back to it; for other positions the steady value is reached 
asymptotically. Even in Mr. Duddell’s instruments the effect is 
quite noticeable, aud it appears to call for further elucidation. 

Mr. K. Epacomse could not follow the author when he said that 
his pivoted form of thermo-galvanometer would make а good switch- 
board intrument, because it was never necessary to measure small 
currents. In using Mr. Duddell's instruments, it was necessary to 


have very good contacta He was not a believer in hot-wire instru- 


ments, which were unsuitable for central station work. 

Mr. W. A. Paice thought the instrument described by Dr. Wateon 
ia the discussion on Prof. Fleming's recent paper on a Hot-wire 
Ammeter” in many respects would be more practical than those 
brought forward, although it would probably not be so sensitive. 

Mr. W. BENNETT asked how far the temperature correction in the 
twisted strip was perfect. The sensitiveness of theradio-micrometer 
form of instrument would be increased if the efficiency of beat 
transference between the heater and the thermo-junction could be 
improved. He suggested using as a heater a thin flm of 
platinum deposited on the inside of a small thin tube of glass or 

uart z. 
: Mr. R. 8. WHIPPLE was of the opinion that a good deal of the 
bad name of hot-wire instruments could be attributed to their 
inability to stand overload. 

Mr. H. TınsLEY, referring to Prof. Ayrton's remarks about the 
position of the needle in an electrostatic instrument, said he had 
recently tested the matter accurately. So long as the edges of the 


needle were well within the inductors, the instrument accurately. 


followed a square law, and ite working constant could be obtained 
from one observation. mn 

The СнлтвмАНн said that with regard to electrostatic instruments 
he did not see any advantage in being able to predict the deflection 
produced by any voltage, according to a definite law, as it was 
always easy to calibrate such instruments. 

Mr. W. DuppzLL, in reply, said that it was necessary that the 
heater aud tbe thermo-junction should be very small, and this made 
it difficult to diminish the self-induction of the heater by doubling 
it on iteelf. It was also eseential that the bars of the thermo- 
janction should be narrow, otherwise creeping effects were intro- 
duced. The deflection might also be too small, due to the increase 
ia resistance of the whole circuit brought about by the heating effect 
of the current. Referring to Mr. Edgcumbe's remarke, he pointed 
out tbat his pivoted instrument used less watts than any instrument 
оп the market, and could be used if necessary in connection with 
transformer instruments. 

- Mr. F. E. 8uiTB exhibited and described the following instru- 
ments from the National Physical Laboratory:—(1) A mercury- 


resistance standard; (2) a 10-ohm build-up resistance box; (3) an 
astatic galvanometer. . B | | RE 

An “Experiment with Lubricating Oils,” by Mr. W. A. PBicE, 
was postponed. | LS NC 
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AUTOMATIC PROTECTIVE DEVICES FOR 


ELECTRICAL CIRCUITS. 


Ws recently referred briefly to the experimental demonstration of 
. automatic cut-outs, &., given by Mr. Leonard Andrews at the 


offices of Messrs. Cowans, Ltd.; the following is an abstract of his 
remarks on that occasion :— | $ . 
Inthe early days of electric lighting, reverse current automatic 


. Circuit breakers were so unreliable, that many engineers have 


hitherto preferred to trust entirely to fuses or to hand арте 
switches. The several serious breakdowns that bave occurred during 


| 
| 


f 
i 


| 


tiri 
| uM 
rii 


Fic. 1.—DiFFERENTIAL SOLENOID Type or RELEASE. 


P 


the past winter, which it is generally recognised might have been 
prevented had the plant been controlled by reliable reverse current, 
circuit breakers, have, however, again created a large demand for 
some apparatus that can be relied upon to isolate the faulty gene- 
rator, and that will at the same time, ander no conditions, cut off a 
generator that is doing useful work. К 
Tbe designer of this class of apparatus is usually seriously han- 
dicapped by being unableto reproduce in the factory those condi- 
tions which occur at the time of a breakdown, and the station 
engineer, who has the opportunity of closely studying the matter, 


generally bas so many other fish to fry that his attention is usually 


confined to giving instructions to tie the beastly thing up." 
Daring the past 10 years we have closely studied the behaviour 

of reverse current circuit breakers (both ali ng and direct) 

under actual working conditions, and have investigsted every 


failure that has come under our notice, with the result that we have 
рос able to locate the cause of failure in every case, and have been 
ble to take steps to prevent its occurring again. | 

Failures due іо Fall of Potential. One of tbe chief difficulties arises 
from the general fall of potential that almost invariably takes place 
when a fault occurs on any part of a system of supply. We have 
in all our experiments always made a practice of taking records of 
the pulls given by different types of releases with both motoring 
and generating currente at various pressures across the shunt wind- 


ings. These records we bave plotted in curves, and we have thus. 


been able to form an opinion as to the character of any type. of cut- 
out by.a glance at this curve. 
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Differential Solenoid Type of Release.—This type of release, illus- 


trated in fig. 1, is one of the greatest offenders, both as to its sus- 


ceptibility to variations of pressure and also to its small difference 
of cut-out pull with generating and motoring corrents. x 
The characteristic curve of this type of release is reproduced in 
fig. 2. The generating current in the series winding is plotted 
horisontally to the left of central sero, and the motoring current to 
the right. The pull on the core due to the windings of tbe solenoid 
is plotted vertically. The horizontal line below the shaded area 
represents the point af which the cut-out is set to operate. The 
‘horizontal line a shows the pull due to the sbunt winding alone at 
normal pressure. Curve B reads tbe pull for currents of different 


Fic. 3.—Мотов Tyez or RELEASBE. 


values, both generating and motoring, with the pressure across the 


shunt maintained at normal It will be seen that this curve entere 


^ the shaded area with a motoring current of 60 amperer, and with 
a generating current of approximately 500 amperes, the ratio of 
the motoring current to the generating current being about 10 to 1. 
If now the pressure across the shunt falls to about 50 per cent. of 
normal, the pull due to the shunt alone may be represented approxi- 
mately by 4;, and the combined pull due to the shunt and series 
is shown in Bi. It will be seen that the ratio of the generating 


current to the motoring current on this pressure is less than two to 
one. It is thus obvious that with any appreciable variation of 
pressure this type of cut-out ceases fo become а reverso current 
circuit breaker and becomes an excess current device. It will in 
consequence almost certainly be operated by an excess current on 
the feeders, and will even cot out a healthy generator just at the 
time when every scund generator is required to hang on for all 
that it is worth. 

Attention was drawn to this defect in a paper on “ A few Prac- 


tical Notes on Alternating Switchgear,” before the Northern Society 


by L. Andrews in January, 1897. 

Motor or Wattmeter Type of Fele use. — The troubles experienced 
with the differential solenoid type of release referred to above, 
appear to show that the pull tending to release a reverse current 
circuit breaker should be in one direction fcr a motoring current, 
and in the reverse direction with а gererating current, or failing 
that, should have no appreciable pull with any amount of generating 
current. 

One method of sttaining this result is shown in fig.3. A few 
turns of thick wire connected in series with the circuit to be con- 
trolled are wound on the field magnets of a miniature motor, and a 
number of turns of fine wire connected across the leads of opposite 
polarity, are wound on the armature. It will be obvious that when 
the current in the series winding is flowing in a certain direction 
relativeto that of the shunt, the armature will tend to rotate in a 
clockwise direction; movement in tbis direction is, however, 
prevented by a stop. Should the direction of the series current 


become reversed, the armature will rotate in a contra-clock wise 
direction, and will thus release the circuit breaker, either directly 
or by closing a local circuit through the operating coil. It can only, 
bowever, be relied upon to do thie so long as the armature is set at 
right angles to the direction of the field. There ie, of cours>, 
always a risk with this type ofcut-ont that something may occur, 
such as a screw working loose, to alter tbis fine setting. Sbou!d 
the change of adjustment cause it to take a lead in a contra-clock- 
wiee direction, the effect of a heavy currentin the series winding 
will cause it to rotate further in this direction, and so pull the 
cut-ont. As this ie most likely to occur at the time of full load, or 
when the generator is required to supply a momentary excessive 
current to isolate a fault on a feeder, cutting out the generator at 
this time is liable to be disastrous. To deal with this diffizalty it 
is usual to give the armature a slight lead in a clockwise direction, 
so that a heavy current in the series winding will tend to hold the 
cut-out in, rather than to release it. This precaution introduces, 
however, another difficulty. 

If & reveree current is applied slowly, the cut-out will operate 
perfectly with possibly 5 or 10 per cent. of the full load current. 
Bat if the series carrent is suddenly reversed from a heavy 
generating current to a heavy motoring current—and such sudden 
reversal is always liable to occur when a generator breaks down—and 
if this heavy reversal is accompanied by an appreciable drop of 
pressure, the tendency of the armature to turn in a clockwise 
direction, thereby reducing the reluctance of the magnetic circuit, 
із во very much greater than the tendency to turn in a contra- 
clockwise direction, due to the polarity effect, that there is always 
a risk that this type of cut-out may fail to isolate a generator that 
suddenly fails. The. characteristic curve of this cut-out is repro- 
duced in fig. 4. It will be seen that with a generating current the 
pull tending to prevent the relay from closing increases as the 
generator current increases; that is to say, the curve gets further 
away from the shaded ares. With a small motoring current the 
curve drops into the shaded area and operates the cut-out; when 
this current is appreciably increased, the curve doubles back and 
leaves the shaded area, and any further increase of current tends to 
more securely prevent the cut-out from operating. This defect is 
considerably augmented if the increase of current is accompanied by 
an appreciable fall of pressure. 

It will appear at first sight that there are many simple ways 
of getting over the difficulties referred to above, but we bave found, 
in the many modified arrangements we have experimented witb, 
that, in the majority of devices, the particular difficulties referred 
to were only overcome at the expense of the introduction of other 
difficulties equally or even more formidable. 


Pendulum Relay Type of Release.—It is evident that the chief 


cause of the reluctance effect overcoming the polarity effect of the 
above device. is that an attempt has been made to usea nearly cloeed 
iron circuit. > 

If solenoids are used to act upon an armature without a retorn 
magnetic circuit, a reliable relay may be made that entirely over- 
comes all the difficulties referred to above. A device of this 
description consists of a swinging T-shaped pendulum polarised 
by a fine wire solenoid, and the free ends of this swinging 
armature are acted upon by two heavy coils carrying the 
series current. It isobvious that, with the current in one direction, 
the armature will be pulled in such a direction as to hold the relay 
contacts open, whereas, with a reverse current, the relay contacta 
will be closed, and the circuit breaker released. One of these relays, 
connected up in circuit with one of our standard circuit-breakers, 
has no tendency to be operated by a heavy forward current, while, 
on the other hand, it operates both with a small reverse current, and 
equally reliably with a heavy reverse current, and with a pressure 
as low as 25 per cent. of the full load pressure. The device appears, 
in fact, to be quite satisfactory as a relay. 

Direct Acting Reverse Current Release Types —Although we have, as 
indicated above, found no difficulty in constructing a reverse current 
device to act reliably as а relay, there are some obvicus advantages 
in making a circuit-breaker direct acting. As the blow required to 
release a large circnit-breaker must be considerable, it appears 
almost impossible to attain this with a reverse current of less than 
25 per cent. of the normal current without the aid of a closed iron 
circuit, and in the majority of closed iron circuit devices we have 
been obstructed by the difficulty above referred to overpowering the 
polarity effect under certain conditions. We have, however, recently 
succeeded in making a closed magnetic circuit device that is in no 
way subject to this difficulty. This device is illustrated in fig. 5. 
It will be seen that it is constructed on the lines of the field 
magnete of a Manchester type dynamo. 

The series and shunt windings are so connected up that under 
normal conditions—that is to say, when the generator is doing 
useful work—the fluxes will flow through the field magnet limbs in 
series, avoiding the centre path through the movable core and air · 
gap. Should the series current become reversed relatively to the 
shunt current, the fluxes in the field limbs will flow in parallel 
through the centre path, producing a strong field across the air-gap, 
and lifting the movable core with considerable force, and thus 
directly releasing the circuit-breaker without the intervention of 
a relay. The characteristic curves of this type of release are repro- 
duced in fig. 6. It will be seen that at normal pressure a motoring 
current of 33 ampere-turns is sufficient to operate the cut-ont, 
whereas with a generating current of 10.000 ampere-turng the pull 
on the core is practically immeasurably sma l. It will also be seen 
that this type of cut-out is not highly susceptible to a drop of 
potertial across the shunt windings, as with 50 per cent. of the normal 
potential the cut-out operates with only 50 ampere-turne, and still 
shows no sign of releasing with 10,000 ampere-turns generating 
current, By using а cast-ateel core in the shunt winding, this core 
retains residual magnetiem long enough to operate tho cut-out, 
even should the potential fall to sero. 
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^ 4 ferred to above may be used for alternating current circuits. But 
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Alternating Current Discriminating Devices, —All the devices re- 


other difficulties are here met with that do not arise in connection 
with direct current systems, Оле serious difficulty common to nearly 


Fia. 5.—Drasor Асіна RüüvERSE-CURRENT RHBELEASE. ` 


all alternating current devices is, that in addition to the troubles which 
are liable to arise through the drop of pressure across the potential 
winding owing to external causes, a farther reduction of the shunt 
current takes place owing to the inductive action of the series 
winding in the cut-out device upon the shunt winding. We have 
found, for instance, in some types, that on passing a very heavy 
current from the series winding, the current in the shunt winding 
due to the applied E.M.F. is entirely wiped out by the sécondary 
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current dus to the inductive action of the primary current, and as a 


consequence the device loses all sense of direction. It is obvious 
that this defect would be particularly apparent in the type of release 
illustrated in fig. 5. We at one time almost dea of makingian 
alternating current cut-out that entirely overcame this and some 
other difficulties. The device which we are about to describe 
appears to have done во; we сап at least say that during the two 
years devices of this type have been in daily use, they have not 
up to the present developed any niggers. 
(To be continued.) 
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THE ART OF SPENDING OTHER PEOPLES 


MONEY. 


[COMMUNICATED ] 


UNFORTUNATELY for the community at large, the above title is not 
the result of any imaginative effort upon the part of the writer. It 
was naturally and easily suggested by the present condition of 
affairs, both under the auspices of municipal management and in the 
hauds of limited companíes. 

With to municipal trading, it is some relief to learn that 
Government authorities are at last awake to the fact that rate- 
payers are sadly in need of protection from the extravagant 
expenditure of their money which has been in progress for some 
years past. 

Members of electric lighting, telephone, and tramway committees 
have long held, as it were, the ratepayers’ blank cheques, and have 
engaged in municipal trading on their behalf in a spirit of optimism 
which has been sadly marked by a deplorable want of judgement 
and knowledge of the matter at issue. 

Cities and towns in all directions have rushed into municipal 
trading, always starting with the assumption that the scheme must 
prove a successful one, however unwarranted, and however lacking 
in a basis of careful investigation, such an assumption might be. 

Not long since a member of a telephone committee in one of our 
large towns stood up and boldly assured those present that the 
scheme he advocated was bound to pay handsomely; in fact, so 
confident was he, that he was prepared to make up any deficit which 
might arise out of his own pocket. Such painful folly as this well 
illustrates how little the msjority of those representing the rate- 
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payers’ interests realise the responsibility which rests with them, 
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and how little they grasp the fact that thousands may grow into 
tens of thousands, or tens of thousands into hundreds of thousande, 
when once an ill-considered scheme is entered into. 
Perhaps the most deplorable aspect: of the question is the light- 
hearted spirit of extravagance which characterises the municipal 


attitude. 


It is, of course, due to lack of interest and responsibility ; 
the persons who so lightly vote for the expenditure of tens of 
thousands of pounds are simply spending other people's money. — 

The Town Council ot one of our large seaside resorts recently 
decided that it would suit them to have a municipal telephone 
system. "The writer puts it in this way, as he' is quite convinced 
that the various gentlemen responsible for the decision were abso- 
lutely (and naturally) incapable of forming а reliable opinion as to 
the chance of the scheme paying. Ж. c n 

Not content with laying a duplicate system of lines throughout 
an area already well served by the National Telephone Co. at fair 
rates, they actually extended their system to а mall town about 
5 miles from their boundaries. The small town in question is a 
sleepy old-fashioned place where the demand for telephones is 
extremely small, and the prospects of development practically nil. 
We have, therefore, the following stupendous piece of folly before 
us :— On one side of the main road connecting the two towns, is s 
row of gigantic and hideous poles belonging to the National 
Telephone Co., carrying about 20 lines, but with capacity for 100 at 
least. On the opposite side of the road is another row of poles. 
equally gigantic and hideous belonging to the. corporation in 
question, and carrying two lines. The writer has been anxiously 
looking for the appearance of а third line for some months past, 


but in vain. 


Not realising the painful and oostly absurdity of such a 
state of affairs, the corporation actually propose to do exactly 
the same thing with regard to another town about 10 miles 
from their boundaries, and where the possibility of paying business is 
equally remote. | 

Unfortunately for the inhabitants, the corporation of which the 
writer speaks, do not confine their business efforts to com 
with the National Telephone Co. They have been aptly described 
as one of the largest municipal trading concerns in the kingdom, 
and such is the case, lamentable though it is proving for the rate- 
payers. They are also the proud possessors ofa fine modern system 
of electric tramways which carry the delighted ratepayers quite 
fabulous distances for the distinctly moderate charge of one penny. 

It may, perbaps, not be considered a descent iato trifling matters 
if it is remarked here that the first two years or so of working 
showed a very heavy loss, that is to say, by all canons of fair book- 
keeping and basiness methods. That detail has, however, been 
satisfactorily disposed of (for the present) by some occult system of 
figures known only to those within the magic ring of municipal 


‘affairs. 


Turning from the municipal side of the question, we find much 
that is to be regrotted in the ways and means of limited companies. 
Again and again one sees a comparatively small but prosperous 
business, run upon economical lines as regards rent, expenditure 
upon buildings and management, suddenly changed under the 
influence of a great influx of capital. Large and costly buildings 
ате erected, quautities of elaborate machinery installed (some, by 
the way, destined to work one day per week), whilst management 
erpenses go up by lesps and bounds. Those responsible for the 
change always seek to justify their action by urging the necessity of 
“ moving with the times,” and state their full convittion that the 
business will expand in proportion to the expansion of the works. 
This desirable consummation does not, however, always follow, and 
frequently the edifice topples and falis to the ground, the victim of 
that most disastrous of business complaints—over-capitalisation. 

The writer is personally cognisant of a number of unobtrusive 
and economically conducted factories, whose net profite would be a 
revelation to the long-suffering shareholders in the top-heavy class 
of concerns alluded to. ! Е 


SOUTH AFRICAN NOTES. 


[From оса Dung BAN COBBESPONDENT. ] 


Durban (Natal).—The acting bororgh electric engineer's report for 
the month ending April 30tb, states that the number of lamps 
applied for was 2,372, msking the total applied for to date 109,249. 
The number of applications for current was 48, and the number of 
connections actually made was 78, making the total number of con- 
sumera 2,405. The number of units consumed for private lighting 
was 119,157, which is an increase of nearly 21,000 over the previous 
month. The street lighting. has been added to by 37 incandescent 
lamps, making the total 804; and 14 old are lamps which were originally 
run from the Point works have been replaced, and 25 enclosed p.c. 
lamps substituted in their place; these are now connected to 
the 500-volt supply. The power connections are also growing, eight 
new connections baving been made, which brings up the total to 
131, and tbe number of units consumed for such purposes being 
51,101. ; 

In connection with the telephone work 3,500 ft. and 3,550 ft. of 
З in. and 34 in. cast-iron pipes have been laid, also 250 ft. of 14-way 
conduit, and 13 of the manholes have practically been completed. 

At the power station the fifth large cooling tower is now 
approaching completion, and it is hoped during the next month to 
put it into operation. | © 

Pietermaritzburg (Natal).—A meeting of those interested in 
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science was held here op May 3rd, and inolnded a large A of 
. Government experts. Tbe chief object of the meetirg was to con- 
sider the advisability of forming a branch of the Sovth African 
Association for the Advancement. of Science, and a working com- 


mittee was appointed; it ineludes the superinténdent of education. 


Heidelberg (Transvaal) —It is reported that among other schemes 
before the Town Council is one for ропа! the town with an 
electric lighting plant. 

East: London.—The six care referred to jn our “South African 
Notes in the issue of March 18th Jast, are. no doubt, in- 
tended ta refer to the East London tramways. and we "Hear 
from Mr. Cutbbert W. Moores. the boroup h electrical engineer there, 
that six double-deck cars, with Milnes-Voss glazed rocfs are on 
their way out, having been corstructed Һу Мевәтв, Dick, Kerr & Co., 
who ^re also supplying the rails for the two miles extension ( which 
His Excellency the Governor of Cape Colony bas consented to), 
‘and а 200. Kw. Bellina traction set. Powers for a further mile 
are being sougbt, and the work of laying the two miles referred to 
За being started at once by the contractors, Messre. Strorg and 
Mocre, of Durban. 
E17 O50. 

Kalk: Bay (Cape Colon y).— The first reading of the Kelk Bay 
Electric Light and Power Bill wn passed in the a Committee 

of the Cape Parliament on April 26th. | 

| Pietermaritzburg (Natal).—Mr. P Finlayson, the lately ap- 
pointed tramway manager to the Pietermaritzburg Corporation, 
in drawing ор his report on the system which is now 
being installed, refers to many matters which need alteration, 
and the T. O. Бате decided to: adept his evgeestiops. He 
considers that the cars under order are unsnitable, and he 
has advised the purchase of віх double-deck cars with a 
*ealing capacity of from 40 to 47 persons. instead of as originally 
68 persons. The body breadth is to be 8 ft., or not more than 9 ft. 
over all, with large windows, low. sills, sliding sashes, louvre 
blinds ard end and side curtains. The seats are to be of the 
reversible garden“ type, and the staircase is also to be reversible. 
The truck ja to be of the four-wheel бута, with a wheel base of 
6 ft. 6 in. The equipment is to be of the Westinghouse type, aud a 
„Sterling“ hand and sherstatic brake ів to be fitted, the trolley to 
be of Brecknell, Munro & Rogere's make. 
immediate extension of the live to the Botanical Gardens. which 
will form an extra to Merere. Strong & Moore's contract. The car- 
sheds now in corre of erection can be easily altered at an addi- 
‘tional cost of £200, to take 18 instead of 12 care. The track work 
bas been very well laid, but the 95-lb. rail for girder track he con- 
siders excessive for the requirements of Pietermaritzburg, and he 
recommends яр 85-Jb rail for all future extensions. The adoption 


of the Vignoles rail for tbe line to Scotteville i», in hia opinion, a 


mistake, and he advirea that in future auch rails should only be laid 
where tbe line pases through roads not likely to be built on. 
‘Forther turn- cuts are required to provide for the 10-minntes’ 
service to the Town Hall. The poles are too costly, and fixed 
too closely together, and he considers that placing them 120 ft. 
‘apart is sufficient, and the rails instead of being cross-bonded at 
every pair, should be en bonded at every third pair. A track 

." sprinkler of 3,000 gallons capacity is required at once, at a cost 
of not more than £1,000, fitted with Westinghouse compressor and 

‘equipment, and rbeostatic, magnetic. and “Sterling " band brakes, 

‘the truck to be of the maximum bogie type; it will be required 
to work on a grade not steeper than 1 in 16. A tower wagon is also 
required. at an additional cost of £200. After considering the 

. manager's report, the Town Council bave practically endorsed his 
opinion. and have cabled for cars and sprinkler as suggested, and 
will extend the track and carry out otber alterations, the addi- 
tional cost involving ^n expenditure of about £12,000. 

`7 Port Natal.—The Port Advisory Board at their meeting on April 
. 20th, bad a discussion on bydraulic versus electric cranes; it is clear 
‘that the hydraulic cranes are unevitable for the growing demands 
of the Port, which is now capable of sdmitting the large Mail 
boats, and if electric cranes are introduced, they will have to ibe 
installed over the whole of the wharves, and opinion is generally 
understood to be in their favour. 

Another correspondent writes :— 

Cape Colony.—In the Town Hall of King William's Town, which 
bas been practically rebuilt, the electric lighting bas been carried 
out by Messrs. Ryan & Petersen, under the superintendence of treir 
marager (Mr. Ancell), the scheme having been drawn up by Mr. 
E G. Clifford Jones, late consulting engineer to the King Electric 
Lighting Co. 

Port Elizabeth is still patiently writing for ite streets to be 

‘lighted by electricity. The local Herald thinka the T.C. cannot be 
con gratulated on the progress which has so far been made with the 

project. 

E М East London а large electric power station is being built for 
the purpote of supplying all electric light and power needed in the 
harbour. 

Orange River. Colony. — In Bloemfontein the proposal to supply a 
day current seems bkely to fal] through. The committee concerned 
with the matter recently reported to the T. C., that “An electric 
day current would come into competition with oil engines," and that 

“the cost of working oil engines of 10 нр ie la. per hour, as 
against 3s. 6d. per hour for electric enerey of 10 нр. The number 
of applications which would be received would not warrant the 
additional outlay by the Council," and the Committee accordingly 
recommend that the matter be suspended. 

: Natal.—There was a partial failure of the electric light in Maritz- 
burg on the night of May 3rd, involving an adjournment of the 
Legislative Assembly. The failure was due to a breakdown at the 
sub-station in Commercial Road. 

At Potchefstroom a special meeting of the Electric Lighting Co. 
was recently held. Mr. Gaisford: presided,'and it was! unanimously 


The total revenue from the trams in 1903 was. 
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‘decided to increase the ‘capital’ of the: company ` from £6,0CO to, 
£12,000, to make provision for the carrying out ot the contract for 
the streof lighting, tbe tender for which bas been accepted by the 
municipality. Tbe chairman’s rerort showed that the new plant, 
&c., would сове about £5,000, and Mr. Slade, one of the directors, 
m that the profits тое being. devoted, to Me increase of tbe 
P — 2 * 
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= ЖҮГІ PATENTS APPLIED · FOR, РА 


Compiled expressly for this journal by W. P. 'Тномргои & Co., Electricel Patent 
Agents, 822, High Hn pa W. C., and at Liverpool, to whom ай 


inquiries should be " = 
11,919. '*8witoh tr electric signs." F. Nrsca. (L. Hölscher, Germany.) 
May 16th. (Complete.) 
11,998, *' Improvements in electric meters for three-phase alternating 


electric oirouits." Тнк Октон ErEkTRICITATS-GESELLSCHAFT, (Date applied 
for ander Patents Aot, 1901, May 15th, 1903, being date of applicasion in 
Germany. May 16th. (Complete.) 

11,287. “Formation of an acid or electrolyte from water." A. BLACKMAX. 
May 16th. 

11,251. ''Imrrovements in voltmeters osed in connection with di+tributing 
mains’ or feeders for systems of electric-current supply." G. M. NEWBERY. 
May 16th. 

11,262. 
‘phonjo apparatus therefor. ^" V.'TA&RpIEU. May 16th. 


„Method for the transmirsion of sound to long distances and tele- 
(Complete.) 


11,272. "Improvements in electrical safety aja es for signalling on and 
controljin ng traing indeprndertly of driver." J MACKENZIE. (The Société 
. Cousin & Franoe.) May 16th. (Complete.) 
11.271. Improvements in telephone selecting systems. " W. D., WATKISS. 
‘May 16th. (Complete.) 
| 11,9841. “Improvements in countexweights for electric light fittings and tbe 
like.” Н, Hirst and J. H. CoLLiNcs. May 17th. 
11,998, ион. in electric acoumulator electrodes or plates.” A. 
Ricks. May 17 17th 
11,859 “A damping arrangement for the index vibrations of electrical 


measuring instruments.” A. FLEISCHMANN. May 17:0. 

11.868. Improvements i in or relatirg to spperatus for use in the distribution 
of alternating currente," A. F. Berry. May 17th. 

11,868. “Improvements in électric switches suitable 2 осе in connection 
with-telephonic apparatus aod for other purposes." E. A. GRAHAM. May 17tb. 

11.990. Improvements in hangers for surpending overhead trolley wires or 
other conductors of electrio current." Н. BRECENELL and BRECENELL, Moslo 
AND Rocers, LTD. May 18th. 

11.405. An automatic electrio awitoh for the i1 6 rmittent lighting of electric 
lamps or group of lamps." O. T. Pounsrorp and F. T. Love. May 18th. 
(Complete.) | 

11.499. Improvements in от appertaining to incandescent electric lamps." 
D. J. O'Brien. (Date applied for under Patente Act. 1901, May 25th, 1903, being 
date of application in United States.) May 18th. (Complete.) 

11,448. “Improvements in electrical ignition прш» for internal com- 
bus tion engines." J. LEIGHTON апа R. Hacxıxa. Мау 18th. 


11.444. Improvementa in snd relating to dyramo-electric machines.” Tux 
BRITISH Тномвох-Носзтом Co, (The General Electric Co., United States.) 
May 18th. à 

11,47. ‘Improvements in dynsmo-electrio machines." Tag Bensa 
THoMsoN-HousTON Co., LTD. he General Electrio Co., United States.) 
May 18th. : | 

11,448. Improvementa in and relating to electric switches.“ Тнк BmirisH 

"THoxsoN-HousroN Co., LTD. . (The General Electric Co., United States.) 
- May 18th. 
11.49. Improvements in coil-winding appsratus:” Тнк BRITISH THonsox- 


Носвтом Co., тр. (The General Electric Co., United States.) May 18th. 

11,470. Improvements in or connected ‘with the piles or electrodes of 
electrolytic apparatus and the like.“ G. J. Atkins, Мау ist 

11,471. “Improvements in dynamo-electric machines.” ee Bros. лир 
Co., Ltp. (Siemens & Halske Actien Gesellschaft, Germany.) May 18th, 
( Complete.) 

11,481. Electric light fog signal." R. P. Skinner. May 19th. 

11,581. “ Improvements in and relating to electric сог ollers or switches.” 
THE British Тномѕох-Носэтох Co., LTD., and A. Н. Cusirr. May 19th. 

11,568. Improvements in or relating to to sleotrio current switches." J. Haz 
and А. HACKELOCK. May 19th. 

11.576. Improvements in ды КИЕТ? apparatus and similar 
instruments." P.HxrNwsEL. (O. Rennert.) May 19th. 

11,596. Knocking off finger arraneement for electrio slabbing intermediate 
and roving frames at any pars of the lift.” E. Сосірікс. May 20th. 

11,604. "Improvements in dynamo-electrio machines." L. WII Son. (Date 
applied for under Patents Act, 1901, June Ist, 1903, being date of application 
in United States.) May 20th. (Complete. ) 

11,649. "Improvements іп or connected with incandescent gas, acetylene ard 
electric aro lamps.“ H. WINKLER. May 20th. 

11,650. ‘‘Improvements in cr relating to incandescent gas, acetylene and 


 eleotrio arclamps." H. WINKLER. May £0th. 


11,651. A portable insulated support for double wire electric lines.“ A. 
COLLET. (Date applied for under Patents Act, 1901, August 4th, 1903, being date 
of application in France.) May 20th. (Complete.) 

11,665. “An improved distributing switch, chiefly designed for ure in high- 
tension electric ignition gear for multiple c) linder роон engines." L. A. 
|. GIANOLI. May 20th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 


1903. 


J. Portalier. 5,891. March 18th. (Date applied for 
anoet Patents Act, 1901, September 13th, 1902, being date of applicaticn in 
Belgium.) » 

А BWITCH FoR USE IN CHARGING Втов OE OR SKCONDARY Batteries. W. G. 
Heys. (The Hutchinson Acoustic Co., Unit d States.) 5,918. March lith. 

ELECTRIC SPARKING DEVICES ESPECIALLY INTENDED FOR FIRING THE C HAKGES 
IN INTERNAL CombusTioN Esoines. E. F. Bradley and H. Edmunds, 
5,989. March 14th. 

ELECTRICAL FtsEBOARDS. 

ELEcTRICAL SWITCHES. KNOWN AS TUMBLER SWITCHES. 
Wood. 6,249. March 18th. 

ELECTRIO CONTROLLERS, H. von Kramer, 6,287, March 19th, 


J. Moores and D. Ashton. 6,016. March 16th. 
G. Sperryn and W. R. 
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RECENT DEVELOPMENTS IN METAL 
CONDUITS FOR ELECTRIC LIGHT 
INSTALLATIONS. 


Охе of the most remarkable features of the correspondence 
which has been appearing in our columns under this 
heading for the last two months is, perhaps, the manner in 
which most of those who have written have failed to keep to 
the point. It is true that the point in question was modestly 
reduced to almost geometrical proportions in his original 
article by Mr. L. M. Waterhouse, and that the author intro- 
duced many other statements of a contentious character; so 
that the temptation to go off at a tangent and debate the 
questions of casing v. conduit, of lined v. unlined conduit, 
and of socketed v. screwed conduit, was perhaps excusable 
under the circumstances. The correspondence is also 
remarkable for two other reasons ; first, it comes in cycles 
whore length we have not yet determined ; and secondly, 
like the telephone question, it always involves the introduction 
of personalities, The last-named effect is, no doubt, 
due to the fact that the conduit business, and all ideas con- 
nected with it, have been in the hands of quite a few, who 
naturally either have rival systems or compete in the ваше 
line. That the correspondence recurs with such vehemence 
at regular intervals appears to show that some idea or 


improvement, or some new regulation of supply, calls for 


а periodical reckoning up. In the present instance one fact 
stands out clearly, namely, the very secondary position taken 
up by the advocates of wood casing. There is no donbt 
that a large amount of casing is still used, but its relative 
proportion to metallic conduit is annually decreasing, for the 
simple reason that socketed conduit, at any rate, can be 
erected more cheaply, and is looked on with greater favour by 
the fire insurance inspectors and the supply authorities. So the 
chief battle rages as between socketed and screwed, and lined 
and unlined conduite. The duel between the last two has been 
fought several times in these columns, the late Mr. Bathurst 
having originally been the redoubtable champion for the 
lined conduit. Of course there is plenty of room for both 
qualities, and if customers prefer the lined conduit at a 
slightly higher cost for equal inside diameter, who shall say 
them nay? No doubt Mr. Waterhouse’s remark that the 
atrength of a chain is that of its weakest link, is very appli- 
cable in this case; but again, it depends largely on the care 
taken by the erector as to what this strength shall be. The 
question of condensation is of a different kind, but it appears 
to be fairly well established that lining a conduit does not 
altogether overcome the trouble. The contributor in our 
last issue who so largely invoked the aid of theory, started 
on the assumption that condensation originates on the out- 
side of the conduit and trickles through at jointa, and that 
therefore if joints were watertight there would be no collec- 
tion of condensed water inside. . He appears to forget that a 
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system of tubing forms an excellent conveyance for currents 
of ait unless the ends are closed, which is almost an impossi- 
bility. We think that condensation is just as likely to take 
place inside ав ouide the conduit, and more so when the 
latter is buried in plaster. 

The chief contest, then, lies between screwed and unscrewed 
condaits, the former consisting of Jight brazed and heavy 
welded or weldless. Неге it is that a new fact has appeared. 
16 is becoming increasingly apparent that metallic conduits 
must be efficiently earthed, and to be cfliciently earthed they 
must be electrically continuous. The latter qualification 
has only been the property of screwed conduits up to the 
present; now Mr. Waterhouse says he can give it to 
eocketed conduits, and thus reduce the cost of an erected 
electrically continuous system to very little more than that 
of an ordinary socketed system, which is less than that cf 
wood casing. А 

Mr. Waterhouse does not inform us of the nature of his 
device, but we understand it will very shortly be on th: 
market. In any case, if it does what he claims, it should be 
a useful advance in efficiency of house-wiring in conformity 
with modern conditions of supply. If then the circumstances 
are as stated, the advantages of screwed conduit are nil for 
the heavy gauge, and not much more for the light braz^d for 


all ordinary work. That these classes will continue to fill a 


want in connection with wiring in mines, on shipe, and in 
chemical works, &c.—places where -“ close- joint“ conduit 
would be quite unsuitable— соев without saying. And we 
are inclined to agree with another correspondent who statcs 
that, condensation being an admitted evil common to all con- 
duits in greater or lesser degree, for all ordinary purposcs for 
the time that the india-rubber insulation will last, the 
ordinary “ close-joint " conduit is as good as anything else. 


WrrH this issue our readers will reccive 
Part I. of our annual statistical tables 
relating to the electricity works of the United Kingdom. 
Several modifications have been made in the form, of the 
tables, with a view to increasing their precision and utility ; 
а number of new works have been added to the list, and the 
whole has been revised, with the kind assistance of the cngi- 
neers of the respective undertakings. In a work of this 
magnitude, involving, as it does, no fewer than 12,000 separate 


Qur Eleotricity 
Works Tables. 


items, it is impossible to ensure that no errors or omissions - 


shall occur ; if only one minute were devoted to each item, on 
the average, 200 hours’ close application of an exceptionally 
arduous character would be necessitated, without interruption 
to the normal daties of the editorial staff. We trust, there- 
fore, that if any defects are discovered in the tubles, our 
readers will regard them with leniency, and will do us the 
favour to draw our attention to them, Finally, we must 
express our sincere appreciation of the court.sy with which 
our requests for information have been received by the 
engineers, who, as we are well aware, are so frequently called 
upon for this purpose nowadays, that their patience must at 
times be severely tried. 

Part II. of the tables will appear with our issue of the 
24th inst. 


The L. C. C. Trams and TNOSH who are in the habit of using the 

Workmen's Fares. J, C. C. trams may have observed a hand- 
bill posted upon them lately, stating that new regulations were 
to be introduced governing the issue of work men's tickets 
upon the early morning cars, and these have now been brought 
into force. Ordinary passengers pay fares from gd. to 3d., 


according to length of journey; but as is usual nowadays 
specially low fares are issued to artizans on their way to work, 
the through fare being Id., and a return ticket—or a two- 
journey ticket as it should be called—2d. Hitherto, upon the 
early morning cars the workman, by paying a 1d. fare, has been 
entitled to travel the full length of the route, while his ticket 
acts also as a coupon, and on giving this up at any subeequent 
time and paying a further Id., he becomes entitled to a recond 
ride over the full route of any of the Council'a lines, i e., the 
double journey costs him 2d., of which 1d. is peid on the 
outward, and 1d. on the return trip. The new rules modify 
the above regulations in two essential points. First, the 
2d. return fare must be paid in advance—as upon railways 
and other tramways using return tickete—while secondly, 
the return ticket, though good upon any of the Co; i:ci.’s lines, 
is available upon the day of issue only. 

The reason for these alteraticns is that the old rye!cm bas 
been greatly abused—and indeed it is not surprising that this 
should be the case. The “return coupon” issued to early 
morning passengers free of cost (other than the payment of 
their 1d. for the present ride), by entitling the heldir toa 
3d. journey upon payment of but Id., becomes at cnce of 
commercial value; and it appears tbat sundry enterprising 
persons have seen the possibility of establishing a lucrative 
business in the purchase ard sale of such tickets, and, more- 
over, have brought the possibility into the realms of practice. 
The limits to this trade have lain in the fact that passengers 
using a 3d. fare form but а very small proportion of the 
cars’ patrons, and that in consequence the demand for these 
coupon tickets could never reach large dimensions, Dut, 
clearly, if ever the demand should exceed the supply, an 
additional stock might always be procured at a cost of 1d. 
each (ог half their actual value) by rising early some morning, 
and boarding every car that came by, paying a 1d. fare on 
each, and dfsmounting as soon as the return coupon was 
recurcd. Or, more simply, with the aid of a friendly con- 
ductor, by getting bim to issue to himself a couple of dozen 
or so tickets, paying for Шеш, of course, at their face 
value. The new regulations, though still giving many 
opportunities for the ingenuity of the working man to get 
the better of them, will prevent any such wholesale dealing as 
this, since, the ticket being available on the day of issue only, 
there will not be time for it to change hands systematically ; 


‘while the fact that the full fare must be paid in advance 


will tend to prevent tke purchase of euch tickets specu- 
latively. | 

The particular pcint which renders the L. C. C. peculiarly 
liable to being * got at in this manner, is that the worl- 
man’s return ticket costa lees than the tingle fare of an 
ordinary passenger; and it consequently means a eaving for 
him, if he has to travel by an ordinary car, to rise early ard 
take an unnecessary journey on а workmen’s car in order to 
secure the bencfit of the special tariff. Lines such as the 
Central London Railway, where the workman’s return ticket 
costs the same as the ordinary single ticket, are free from 
this trouble, since there is no economy in purchasing a return 
if one hilf is to be waste}. On the other hand, many of 


the suburban railways which issue workmen's tickets at 


considerably less than half the ordinary rates, wou d 
undoubtedly have serious difficulty from tbis cause, were it 
not that their tickets are all named and dated, being good 
only in one direction and on the one day. Yet even here it 
is found necessary to limit each man to one cheap ticket per 
day, to prevent his going out for an evening’s dissipation at 
the low fare allowed him on his journey to work. 


Shoch Fatality.— It is reported that a foreman clect:ici..r, 
while testing some wires in the New York subway tram way, rece: -4 
8 30,000- volt shock, and was killed, 
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THE CONTINUOUS PROTECTION OF 
CONDUCTORS. 


By A WIREMAN. 


Or wiring systems there are many, and each has its ardent 
advocates. The question of what ів the most generally 
applicable medium for the proper enclosing of conductors 
has been provocative of nnmberleas discussions and articles. 
In adding to these papers, one must find excuse in the fact 
that wiring for lighting and power purpores employs a very 
large proportion of our trade ; and it really is important that 
we should find a better system than most of us bave hitherto 
u 


opinion of many electricians. For certain places and con- 
ditions, it can hardly be improved upon, but everyone admits 
that it is often unsuitable. 

Lead covering is so marvellously easy to install that it has 
appealed to most on that account, but many and various are 
the ills attending its use. The liability to corrosion by the 
formation of lead acetate, with its rapidly spreading and 
_ pitting effects, is not the least of the inconveniences met 
with in practice, 

Wrought-iron tube of good stout gauge, and with ite 
interior well rodded, has long had many users. Whether 
enamelled or not, it outlasts the paper-gauge steel tubes 
which are being urged on the attention of the electrical con- 
tractor. When such an iron tube is carefully screwed and 
fitted, it is in “for good.” In cities, almost every new 
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building has to be wired, and in most cases it is a necessity 
that tube be used, even if only to protect the conductors 
from the workmen who finish the building. The greatest 
disadvantages are the comparative high costs of erection and 
the damage which a careless or unskilled wireman may do 
when fitting it in. 

Contractors wha have hitherto used screwed tube find that 
a large proportion of the unprofitable outlay goes in the 
purchase and upkeep of screwing gear, and on the various 
Jobs themselves a great deal of time is lost by men travelling 
to and from the screwing bench. With screwed tube it із а 
very careful man indeed, who removes all the sharp metal 
turnings which fall into the interior and remain stuck in the 
film of oil which gets inside when the tube is being screwed. 
He sometimes cleans out the ends just ag far as his little 
finger will reach, but further in there always remains the 
harmful deposit to menace the conductor insulation. And 
he will often give the tube a final twist into its socket with 
harmful effect to the contained conductor. These are the 


Wood casing has deservedly heid a high place in {Бе 


disadvantages peculiar to all screwed metal conduits, but 
they are slight compared to those from which most other 
systems suffer. These drawbacks, however, have been got 


rid of successfully, by the introduction of screwed stud 


fittings. Examples of coupling tee and bend are shown in 
fig. 1. "These seem to retain all the advantages of ordinary 
screwed methods and to have several others. "The contractor 
using these requires no screwing machinery and has no 
waste time in screwing. | 

The couplings and fittings have contact studs whose har- 
dened steel points penetrate into. the bright metal of the 
tube, and while muking a thoroughly mechanically strong 
joint, also ensure lasting electrical continuity. This method 
of making contact with a screwed pin is that generally 
adopted on lampholder, switch, and fuse, so there is no 
doubt about its conducting efficiency. | 

The mechanical strength of unscrewed tube is, of course, 
much greater at the joints than ordi screwed material, 
as the diameter is not reduced by twice the depth of an ex- 
ternal thread. 

In addition to mechanical and electrical advantages, and 
low coat of erection, great economies can be made by having 


_ the branch and sub-main boxes with outlet holes of the same 
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size. For all branch wires and for most sub-mains the 
sizes of the tube are } in., $ in., апа 4 in. external diameter, 


and stud couplings are made so that if the junction, tee and 


terminal boxes have 2-in. tapped holes, then they are suit- 
able for all the above three sizes of tube. 

Fig. 2 shows the form of connector to adapt the different 
sizes to j-in. bored boxes. The top coupling is for }-in. 
tube, the middle one for £-in. tube, and the bottom one 
for }-in. tube, the latter being used in conjunction with 
the standard two-stud coupling. — 

Of course the tube can be used in connection with boxes 
screwed to the actual size of tube used, or the boxes can be had 
with projections bored for the various tubes and fitted with 
studs in the same manner as the straight couplings illustrated. 
Boxes with plain unscrewed projections can be used, but are 
not recommended owing to the trouble of efficiently bonding 
them across. | | 

Forthe majority of positions, only two sizes of junction 
and terminal boxes are required. One small square box 
measuring 24 in. x 24 in. x 14 in. deep inside with a 
single-tapped hole on each side i8 convenient for four-way, 
three-way, and even for switch and ceiling rose terminal 
boxes. The unused holes can be neatly plugged with metal 
or hard wcod stoppers. The other most generally applicable 
size measures 24 in. x 6 in. x 1} in. deep with six holes, 
and is handy for distributing or two switch positions, Neat 
patterns with screwed down lids rea y bored and tapped can 
now be had from most ironfounders at very cheap rates. 
Certainly it is better in a number of cases to have a supply 
of boxes with only one or two holes; but as described the 
variety of position to which these sizes are adaptable is very 


great in either sunk or surface work. For switches for 


pendant and bracket boxes, the usual iron lid is replaced by 
a neat hardwood block on to which the brass plate or switch 
is in turn screwed. 
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With regard to the advisability of making a tube system 
watertight, there is room for great difference of opinion. 
Tubes exposed to water vapour, and on damp walls, or 
underground, should admittedly be watertight. As for 
ordinary indoor work, however, any water trouble that may 
arise is generally due to condensation inside the tube when 
the surface is exposed to variable temperatures. For 
positions in which it is desirable to make the gcrewed stud 
system thoroughly watertight, couplings and fittings are 
supplied with a recess for red lead or other paste, as shown 
in the section of straight.coupling in fig. 1. It will be 
noticed that the paste does not come into contact with the 
screwed stud on which the electrical continuity largely 
depends ; so there is a clear and clean metallic connection 
throughout the entire system, and the conducting properties 
of the conduit are not interfered with by intervening films of 
paste, such as are present between all the coupling and tube 
ends in ordinary screwed watertight work. Several steel tubing 
systems have couplings fitted with jamb or split nuts which 
are designed to hold the tube by compression. Many of the 
benefits of screwless tube are so obtained. But one cannot 
be sure of the workmen carefully removing the enamel from 
the tube ends and from the interior of couplings at each 
joint, and, if this is not done, the system cannot be an 
earthed one at all. 

These screw stud fittings are, of course, nted, and the 
rights are held by Messrs. Stewarts & Lloyds, who issue them 
for use in connection with their specially ductile reamed and 
rodded electrical tubing. 


WHY USE CARBON BRUSHES ON THE 
MODERN DYNAMO p 


By J. W. BURLEIGH. 


CONSIDERING present-day knowledge of dynamo design, is it 
not a matter of wonderment that the carbon brush is used 
to the large extent it is? The enormous commutators 
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required, the extra expense of brush gear, larger sbafts, and 
longer machines, must increase the cost of production (com- 
pared with metal brushes) by a large amount. Especially is 


this the case when large currents have to be dealt with. To 


. be plain in the matter, the designer is doubtful of the 


efficacy of metal brushes ; the reeult is, he prefers to use & 
„ fakement" in the form of carbon. This **fakement," 
especially in low-voltage dy namos, presents an extremely 
expensive remedy for commutation troubles. Not only must 
we think of the increased prime cost, but also bear in mind 
the loss of efficiency ; in fact, it frequently bappens that one 
could increase the commercial efficiency of & machine 2 or 
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even 3 per cent. by using metal brushes, Yet, generally 
Speaking, consulting engineers clamour for carbon brushes 
and high efficiencies, unmindful, it seems, of the fact that 
carbon brushes are not conducive to high efficiency. The 
writer fails to see why the brush material should be specified 
at all—there certainly can be no objection to the use of 
metal brushes, if by their use one can secure sparklees com- 
mutation with fixed brush position. 

For the purpose of comparison, let us consider the design 
of а commutator (with both metal and carbon brushes) for 
а six-pole machine with parallel-wound armature, Output 
110 volts 800 amperes at 450 r.p.m. Neglecting sbunt 


current, the amperes per row of brushes = = = 2667 
JA 
amperes. 
Carbon Metal 
brushes. brusbes. 
Number of brushes ... . 9 3 
Bize of brush ... de T . . IK“ ху" 
Area of contact ... dx 1°1258q.in. 9825 in 
Area of contact per row fas .. 10'1sq.in. 2958sq.in 
Diameter of commutator з . . 17 in. 17 in. 
Peripheral speed i i .. 2,005 2,005 
Coefficient of friction ... Р 3 
Watts lost by friction (a) 1.025 205 
Area of + brushes  ... 30'3sq.in. 8°&50q.in 


Amperes per tq. in a a 
Resistance per sq. in. (contact) i 03 '003 
Contact watt loss (b) ... eos E 


Total loss (a + 5) MN 3,285 639 
Length of commutator ... = . . 17 in. 6 in. 
Radiating surface 4 ne .. 910 320 
Watts lost per вд. іп. ... де 2:51 2:0 


Commercial efficiency with carbon brushes, 91:8 per «ent. 
„ T metal » 934 » 


, 

It will be seen from theabove example that not only could 
we have saved quite 12 in. in length (for temperature rice to 
be ваше in both cases), but we get our efficiency increased by 
1:6 per cent. Nor must we omit to take into consideraticn 
the mechanical construction of the commutator, ав, of 
course, it would be far more difficult {о construct with a ber 
17 in. long than with one of 6 in. 

It is well known that the chief virtue of the carbon brush 
is its high specific resistance, which greatly facilitates +p: rh- 
less collection. Carbon brushes are aleo well adapt/d for 
reversible motors, owing mostly to the ease of designing a 
carbon holder, which is suitable to either direction of rota- 
tion of commutator. 

For successful collection with metal brushes, using a 
width approaching that used for carbon, it is necessary to 
sub-divide the brush and to place an insulating partition 
between each portion, also to insulate the containing case. 
The extreme ends should preferably be connected with a 
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metal of high specific resistance to prevent a flow from 
“toe” to “ heel — in fact, toa certain extent, to throttle 
wasteful currents in the short-circuited coils. By careful 
design it is,in the writer’s opinion, feasible to secure the 
main advantages of the carbon brush without its disadvan- 
tages. The design shown in fig. 1 represents the type of 
sub-divided brush favoured by the writer. If, however, 
it is desired to have a reversible machine, there is 
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no help for it but to use a butt brush. Possibly a 
brash constructed on the principle shown in fig. 2 would 
prove satisfactory—it will be observed that by slight modi- 
fication, this holder could be made suitable for a sub-divided 
brush. 


The most important matter, however, to be considered 
when substituting metal for carbon brushes, is undoubtedly 


the design of the pole-pieces. Various schemes have, from 


time to time, been proposed for throttling the cross flux. 
Slotting the poles parallel to axis of shaft seems at first sight а 
rational method of reducing distortion, but, from practice, it 
appears that the reduction is not nearly as much as might be 
anticipated. Several designs, too, which have been used,should 


» LL 


III 
BENE, 


өп сонын], 


20 30 40 50 60 70 80 90 


Degrees 
Fia. 54. 


produce a good commutating fringe. Probably a design as shown 
in fig. 3, with a slot cut from pole face right through the 
yoke, and with the shoe having rounded ends, would repre- 
sent a typical form which has been used in the past with 
fairly good success, but this design is not altogether what 
would be required for use with metal brushes. Fig. 4 
represents a pole-piece designed by the writer (referred to in 
an article in ELECTRICAL Review, December 5th, 1902); it 
will be seen that a very simple method is used to strengthen 
the weakened horn. a A represent connecting pieces of 
magnetic material, which lie outside the influence of arma- 
ture reaction, and in contact only at the horns, thus render- 
ing the magnetic potential at one pole tip equal, or nearly 
equal, to the other. The result is a much greater revers- 


ing field than is obtained from other pole-shoes. Fige. 5 
show potential wave curves taken from a four-pole dynamo 
with ordinary pole shoes (A), and with the writer's equalising 
pole (в). These curves illustrate, in а remarkable manner, the 
great advantage derived from the use of an equalising pole. 
It will be apparent that there is no appreciable increase in 
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cost by using an equalising pole, nor does it in any way 
detract from the appearance of a machine. 

In conclusion, the writer thinks it would not be too much 
to say that the use of carbon brushes will, in the course of 
a few years, be practically abandoned, and metal brushes 
will be again used, no doubt in a different form to that used 
in the , and probably constructed on the basis of designs 
shown in this article. No doubt, however, improvements in 
the design of pole-pieces will do more than anything else 
towards making the use of metal brushes general. 


ELECTRICAL ORE FINDING. 


On Monday last, at the Westminster Palace Hotel, a 
demonstration of the Daft-Williams ore-finding apparatus 
took place, under the auspices of the Electrical Ore-Finding 
Co., Ltd.; the chairman of the company, Mr. Andrew 
Anderson, took the chair, and there was a large attendance 
of electrical engineers and others. 

The proceedings commenced with the reading of a paper 
on the 8 by Mr. Alfred Williams, in which he outlined 
the history of the subject, and instanced a number of suc- 
ceasful pros carried out with the apparatus in various 
parts of the world. As we fully described the system in 
our issue of April 3rd-last year, we need not again dwell 
upon it at length; suffice it to say, that by means of an ap- 
paratus involving the use of high pressures, obtained by means 
of an indaction coil and spark gap, electrical impulses are 
transmitted into the earth, and the distribution of the result- 
ing waves is explored with the aid of a telephone receiver, the 
terminals of which are connected with two electrodes which 
are stuck into the ground at a suitable distance apart. The 
varying intensity of the sounds heard in the receiver, 
depending upon the conductivities of the underlying strata, 
and strongly affected by the presence of mineral lodes or 
veins, whose conductivity differs materially from that of the 
surrounding soil, affords & clue to the direction, depth, and, 
it is said, even the character, of euch lodes. 

. Following Mr. Williams, Dr. S. P. Thompson, whose 
presence on the platform naturally gave the proceedings an 
importance which might otherwise have been lacking, dis- 
cussed the system from a scientific standpoint, and described 
his own experiences with the apparatus. Dr. Thompson 
expressed his approval of Mr. Williams’s modest claims fo: 
the capabilities of the apparatus, which was not supposed to 
work miracles, After briefly describing the principles of the 
system, he reminded the audience that electricity does not 
travel solely by the path of least resistance, but by every pos- 
sible path. The presence of ore lodes distorted the electrical 
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field, even when they were of a non-conducting character, such 
as quartz reefs. It was quite certain, said Dr. Thompson, 
that when there were well defined lines of ore underground, 
they could be localised by means of that apparatus. | 

He had been very sceptical at first as to the practicability 
of the system, but had personally explored a rocky hillside in 
Wales, where lodes of galena were being worked, and had 
himself traced the course of a lode ; he was now quite con- 
vinced that the method was applicable to galena and other 
conducting ores, but could not say whether it would prove 
useful in gold mining. He was anxious not to overrate 
ita capabilities, but he believed that it would do good 
service in tracing the direction of known lodes, and 
would effect great savings generally in exploring for ore. 

Mr. W. P. J. Fawcus described the results obtained with 
the apparatus on his property in Cumberland. Not only had 
the inventors mapped out veins of ore which were known to 
exist in a certain area, but Mr. Williams, in tracking a lode 
of lead ore from the outcrop, discovered two unknown veins, 
which he identified as copper ore, and it was subsequently 
found that these veins were recorded in old maps, but had 
been totally forgotten. Mr. Fawcus also described the 
upshot of a sweepstakes depending upon the localisation of 
a water pipe, which was accomplished by several.explorers to 
a fraction of an inch. 

A practical demonstration followed with a box of soil, 
* salted " with quartz, lead pipe, &c., and presumably intended 
for the edification of the lay Press and members of the Stock 
Exchange; too much importance need not be attached to 
the results of the search for these, which was, no doubt, 
completely successful. 


CHILLED-IRON v. STEEL-TIRED WHEELS 


THERE are still two sides to the wheel question. Latterly 
there has been а lull in а controvergy, which was begun rather 
too soon for the champions of steel tires, who had very few 
guns cast in the foundry of practice to train on their oppo- 
nente, In the meantime they have not been idle in their 
winter quarters, and, indeed, appear to have raided certain of 
the weaker strongholds with a success more or less complete. 

It will be well for us, therefore, to examine the position 
and prospects of the combatants from a neutral height, if it 
is possible to see anything distinctly in the presence of so 
much dust. 

In the first place, let us see what there is in the way of 
written testimony. 

Mr. R. H. Simpson, writing in the Street Railway and 
Tramway Journal, thinks that if steel and iron wheels are 
compared under exactly similar conditions, there will not be 
much difference in the eventual cost per car-mile. His 
detailed comparison of costs is the fairest in intention, and 
the soundest in design yet seen, and it is evident that he is 
an unbiassed witness. He takes out the cost over four years, 
and finds the steel tire with £4 2s, to the good at the end of 
that time. The calculations are based on a life of 30,000 
miles for the chilled, and 60,000 miles for the steel wheel, 
120,000 miles being run by each in the four years. The 
saving is equivalent to ·00824. per wheel-mile, but this is 


obtained by omitting to allow for depreciation on the centres. 


If 5 per cent. per annum is written off on this acoount (and 
we do not think that 20 years is an immoderately short life 
for such parts), the value at the end of four years will be 
£6 8s., and the steel wheels will have cost £19 12s., against 
£22 28. for the chilled wheels, This is equivalent to а saving 
of O0 12d. per wheel-mile. 

Sheffield turned from chilled to steel wheels in 1900, апа 
the reasons were given by Mr. Feil in the Light Railway and 
Tramway Journal of June, 1902. Chilled wheels rarely 
ran more than 20,000, the average being much below ; while 
at the date of the article, although no steel-tired wheels had 
worn out, observations indicated a life of 5,000 miles per 
Jin. depth of tire, making the useful life 60,000 miles. 

Mr. Fell gave а comparison of the cost of the two classes 
of wheel, which is misleading if any attempt is made to 
apply the figures to the general proposition. The comparison 
appears to do ita best for chilled wheels, but ends with a 
balance of £8 per 60,000 miles (003d. рег wheel-mile) to 


the credit of steel tires. A reply to this article, from a 
knight of the other camp, appeared in the form of a letter in 
the September issue of the same journal. Therein the 
balance against chilled wheels was converted into surpluses 
of £5 168. ("0023d. per wheel-mile), ог £11 148. (-0047d. 
per wheel-mile), according as Mr. Fell's or the writer's pre- 
misses. are acce As both are obviously inaccurate, we 
think that both arguments should mutually cancel for the 
purpose of an unbiassed review. 

In the April, 1904, issue of the Street Railway Review 
(European edition) begins a symposium on the subject, to 
which nine gentlemen contribute. The opinions expressed 
have been condensed to such a degree that it is hardly 


possible to reduce them further and keep them intelligible. 


. The Portsmouth engineer puts himself out of court by 
showing a balance of £11 168, per 70,000 miles (044. per 
wheel-mile) in favour of steel tires, by means of taking 
23,000 miles as the average life of О.Т. wheels, and by 
assuming 70,000 miles life for steel tires, without any allow- 
ance for turning. We take bis word that his chilled wheels 
have averaged only 23,000 miles, but that is merely evidence 
of bad local conditions, ag we shall show hereafter ; and in 
the face of this proof of imperfection, the assumption of the 
maximum possible life for steel wheels which have not been 
in service more than one-quarter of thaf maximum life (so 
we gather from Mr. Lironi’s remarks) is unwarrantable, and 
the figures must be rejected. 

Mr. Street, of Southampton, thinks steel tires better for 
the rails, and often more directly economical than chilled 
wheels, but does not back his opinion with figures. That 
opinion, however, is valuable, as it has been formed after 


.much experience in America where the steel wheel is almost 


own. 

Dublin, Newcastle, Liverpool, Norwich and Bradford, are 
all experimenting with steel tires; Wolverhampton intends 
to stick to chilled, while Cardiff is about to try them for the 
first time against steel tires, which so far have been quite 
satisfactory. . 

Dublin and Bradford have got only 20,000 to 22,000 
miles out of chilled wheels, against 33,500 per wheel in 
Liverpool, and 28,000 in Wolverhampton. 

Sixty thousand miles has been reached by chilled wheels on 
the Belgrano and Buenos Ayres lines, and fhe average wheel 
mileage has increased 35 per cent. through careful instruction 
of motormen. 

America favours the chilled wheel for tramway service 
almost wholly, and the greater part of the freight wagons on 
the railways are equipped with them ; but there is a strong 
tendency to put more trust in steel wheels for high speeds, 
80 that inter-urbans are found often running the latter, a 
tendency which is sure to increase from the fact that the 
Committee on Standards appointed by the American Street 


Railway Association in 1901, said : With a view to eafety 


and economy, we recommend for motor-cars used in suburban 
and interarban service, a steel-tired wheel” of a certain 
section. The recommendation was adopted by the Associa- 
tion at their Detroit meeting in 1902 (Street Railway 
Review, November 20th, 1902). It is implied tacitly that 
for the comparatively low-speed urban service chilled wheels 
ave good enough. 

The mileage per } in. radial depth of tire varies as much 
as everything else which works under various conditions. 
One English maker writes within the last few weeks of 5,000 
miles being the latest available record, while another claims 
6,500 as the lowest recorded result (Light Railway and Tram- 
way Journal for January, 1904), and the Indiana Union 
Traction Co. record 18,000 miles, not including turning 
down. The latest figure is quite useless for application to 
English conditions, and for purposes of comparison we 
should take Mr. Simpson's figures of 30,000 and 60,000 for 
chilled and steel wheels respectively as safe averages for life 
under decent conditions. 

For seekers after light on this obscured matter, we recom- 
mend an article entitled * Street Railway Wheels in Euroje" 
(Street Railway Journal, December, 1902), which gives a 
good general view of practice on the Continent. 

In Brussels, steel tires which make an average life of 
40,500 miles have replaced chilled wheels, which rate) 
ran as much as 37,300 miles.“ As the cost per 1,000 km. 
is stated to be 63 centimos for the tire and two tarnings, to 
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cost per 120,000 miles would be £25 10s., excluding the 
cost of taking the wheels from the car and putting them in 
again, and of renewing the tires. This compares very un- 
favourably with Mr. Simpson's £18, and we cannot see what 
advantage could have been gained by making the change. 

On the other hand, chilled wheels replaced steel wheels on 
the Buda underground and surface lines, and on the Rouen 
tramways. In the first city, on the underground system, 
steel wheels ran 74,500 miles with two turnings, while up 
to the time of writing the highest mileage got from chilled 
wheels was 80,000, and 24 had run 62,000 miles, but none 
had yet worn out. On the tramways, chilled wheels have 
been very satisfactory, the average of a number running to 


75,000 miles, while the whole of the worn-out wheels 


averaged 31,000 miles. | 

In the latter city chilled wheels replaced steel wheels 
because of the rapid flange wear. | 

In Milan chilled wheels average 33,800 with опе 
grinding. . ў 

The facts we have given above make it very evident that 
enormous variations occur in practice, and that it is quite 
impossible to вау whether chilled or steel wheels will be the 
more satisfactory, or why they are unsatisfactory in any 
given place, unless the whole of the vital conditions are 
known. That is to say, it would be more than rash to 
attempt to prove, as many have done, that one type or the 
other is the better throughout. 

Certainly the pendulum of fashion seems to be swinging 
towards steel tires, and it may be that the better type is 
winning, but while chilled wheels have given much trouble 
in many places, it is evident that, either through insufficient 
experience of steel tires or through a certain lack of 
scientific instinct in carrying out and obtaining results from 
the comparative trials, there is not, enough evidence on the 
one side at least to enable a judicious general statement to be 
formulated. l 

One good reason for the great difficulty in arriving at 
uniform results is given by the writer of “Street Rail- 
way Wheels in Europe” mentioned above, who introduces 
composite drawings showing 20 different rail-heads and 
wheel-treads in use in different European countries, but 
mostly in England. No one can wonder, after glancing at 
this graphic exhibition of unstandardisation, that exactly 
opposite results are obtained with the two classes of wheel 
in neighbouring towns. If general heed is paid to the voice 
of our Committee on Standards, future years will see more 
uniformity both in designs and resulta. 

We are not bound in any way to either class of wheel, 
and although we have met those who have considerable trouble 
with chilled wheelg we oonfess to hoping that they will 
continue to be ured for urban or low speed traffic, solely 
because, other things being equal, we should always incline 
to the simpler construction or mechanism, whatever it might 
be. It must be admitted that the liability to fracture is 
infinitely less with the steel-tired than with the chilled-iron 
wheel, and while fractures are few, and their consequences 
trivial when cars are running at average speeds not exceed- 
ing 10 miles per hour on paved track, we should not con- 
sider ourselves inconsistent if we advocated chilled wheels 
for such service, and tired wheels for higher speeds and 
ballasted track; for even though an economy might be 
effected by the use of chilled wheels at all speeds, the in- 
creased risk at the higher speeds would put them outside 
competition. NE 

(To be concluded.) 


ELECTRICAL ENGINEERS AT THE 
MILITARY TOURNAMENT. 


. AT the Royal Military Tournament last Friday evening, a gala 
performance was given ín the presence of the Duke and Duchess of 
Connaught, Prince Arthur, and the Princesses Margaret and 
Patricia of Connaught. During the evening a most excellent 
military tattoo was performed by the massed bands of the Guards, 
while the troopers of the Royal Horse Guards acted as torchbearers. 
The superb spectacular eff ct of the whole scene was, however, in a 
great measure due to the efforts of a small of the 
Corps of Electrical Engineers, After “lights out" been 


sounded, lights were lowered, and two powerful searchlight 
projectors threw various coloured rays of light across the arena, 
making a gorgeous picture of the massed bands of the brigade of 
Guards aud their escort. During this part of the performance no 
less than 450 soldiers, comprising bandsmen an 
were illuminated at one time by the wedge-shaped beams of the 
searchlights. The projectors used were those which accompanied 
the Electrical Volunteers to South Africa during the late war, where 
they rendered invaluable service in various ways. 

The preparations for illuminating this novel performance were 
not extensive. Under the able direction of Capt. Dumble, R.E., 
and Capt. Phillips, the portable South African projectors were 
placed in position at each end of the Hall, and coloured screens were 
hastily adapted to suit the new circumstances. 

At the present time this corps, which is about 700 strong, is 
commanded by Col. Crompton, C.B., and is mainly composed of 
highly trained men who are experts in the various branches of 
electrical and mechanical engineering. Over 300 members went to 
South Africa during the war, where, as our readers will remember, 
they were of the greatest possible service to the military authori- 
ties, so that their succ»ss at the Royal Military Tournament is 
hardly surprising. 

Thanks for this most brilliant performance are due to the manage- 
ment of the Gaiety Theatre, who kindly allowed Quartermaster- 
Sergeant Applebee to assist Captain Phillips, and to Sergeant-Major 
Gunn, who A i rendered valuable aid. 


2 — 


OUR LEGAL QUERY COLUMN. 


the views which he may expres.) 


“ Horton ” writes :—" Jones & Co. are a firm of engineers whose 
works are electrically driven. Jones's electrical engineer has de- 
signed a switchboard to control the generating plant. This enables 
any circuit to be plugged either to Jones’s own private bus-bars or 
on to the corporation’s. Jones's plant generates at 230 volts, and we 
have a corporation service of 460 volte, and when Jones's circuits are 
plugged to the оо the circuits are balanced, one on the 
positive and neutral, and one on the negative and neutral, &c. On 
the drawings of the board submitted to the corporation 
engineer, he raises the objection that the 460-volt parts are not 6 ft. 
apart, and, on the ground that the Board of Trade will object, refuses 
to pass the design and connect Jones on. : 

“ Has he any right to refuse supply under these objections ? I 
may say that at present there are plenty of places in Jones's and 
other works where these conditions are not fulfilled. The board 
is always operatod by experienced operators, and these are the only 
objections be raises. Jones's bus-bars and the corporation's are 
entirely separate, and the circuits when plugged to the corporation 
bars aro arranged thus: the positive of one is connected to the 
corporation positive, and the negative to the neutral, and in the 
next circuit the positive to the neutral, and the negative to the 
corporation negative.” . "- 

re There docs not appear to be anytbing in the Electric Lighting 
Acts which gives the undertakers the right to refuse a supply on 
the ground the consumers are not complying with the Doard of 
Trade requirements. By Sec. 18 of the Act of 1882, undertakers are 
not entitled to prescribe any special form of lamp or burner to be used 
h/ any company or n, or in any way to control or interfere with 
the manner in which electricity supplied by them under the Act or 
any license, order, or special Act is used. At the ваше time, no 
consumer is entitled to use electricity in a manner likely to 
interfere with the supply in the district, and by regulations made 
under the Acts by the Board of Trade the undertakers shall be 
responsible for all electric lines, fittings or apparatus belonging to 
them, or under their control, which may be on а consumer's 
premises, being maintained in a safe condition, and in all respects 
fit for supplying energy.” In these circumstances, if it is true that 
the Board of Trade have made a rale that 460-volt parts shall be 
6 ft. apart, it is not unreasonable for the Corporation to object to give a 
supply until this condition is complied with. At the same time, if 
the question suggested by Hoeton were brought before the Court, 
it is doubtful whether the objection raised would be a sufficient 
answer to a claim by the firm of Jones & Co. for a supply of eleo- 
tricity from the Corporation. 


“ Meter” writes :—" Assuming an electric light consumer's meter 
is found to be reading fast, and that particular meter has been 
installed on his premises for, say, five years, in what position does 
the undertaker stand in law with regard to this meter; that is to 
say, would the undertakers be bound to refund the extra amount 
which the consumer had been charged, owing to the meter being 
fast for only one quarter, or would he be liable for the whole period 
the meter had been installed? It is, of course, understood that the 


. accounts are rendered and paid quarterly.” 


*.* Apart altogether from the Electric Lighting Acts, it is 
conceived that a consumer who has been paying an excess of rent 
owing to the inaccuracy of a meter would be entitled to recover 


- the amount overpaid to the company as money had and received by 


them to his use. Such right would not, however, enable him to 
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recover sums во Overpaid beyond a period of six years. It teems, 
however, tbat the position of the cor sumer is made still more secure 
by the various Acts which have been passed. It is true that 
the Electric Lighting (Clauses) Act, 1899, provides that the con- 
sumer shall at all times, at his own expense, keep all meters belong- 
ing to him, whereby the value of the supply ie to be ascertained, in 


proper order for correctly registering that value, and in default of 


his so doing the undertakers may cease to supply energy through 


the meter. This might seem to imply that he is liable if 
the meter is inaccurate. Another olause in the ваше Act, however, 
clearly s that the undertakers may be liable in any case. Thus 
it is provided that if any difference arises between any consumer 


and the undertakers as to whether any meter, whereby the value of 


the supply is ascertained (whether belonging to the consumer or the 
und ers) is or is not in proper order for correctly registering 
that value, or as to whether that value has been currectly registered 
in any case by any meter, the difference may be determined, on 
the application of either party, by an electric inspector. It may be 
noticed, however, that in the absence of fraud, the register of the 
meter is conclusive evidence of the value of the supply. 


— 


PARLIAMENTARY. 


RoyaL Commission oN LompoN TraFFio. 


TRE Royal Commission on London Traffic resumed its sittings on 
Thuraday last week, when the first witness called was Sir Hommwoop 
CBAWFOBD, the City solicitor. He dealt generally with the traffic 
problem as it affected the City, and said that, as the local authority, 
under the Tramways Act of 1870, the Corporation had always 
resisted the introduction of tramways within the City, and in the 
public interest, it was of the greatest importance that that position 
should be maintained. The City was really a huge terminus, rather 
than a mere highway for through traffic. In the promotion of Bills 
for tabe railways within the City, the Corporation required clauses 
to be inserted providing for the work being done under the super- 
vision of the City engineer. Oare wasalso taken to prevent, so far 
as was possible, obstruction to traffic by the use of ventilators for 
underground railwaye, and attempts had been made by the Corpora- 
tion to procure the removal of the one in Queen Victoria Street, the 
superstructure of which would, as the result of a recent Parlia- 
mentary decision, be removed so soon as the electrification of the 
District Railway was completed. Referring to the obstruction 
caused by the opening of streets by the Post Office authorities and 
electric light and other companies, witness said that clauses dealing 
with the matter were inserted in the City of London Streets Bill, 
1902, but were loat, mainly owing to the opposition of the electric 
light, gas, and water companies. The matter was still on an un- 
satisfactory footing, and was liable at any time to lead to farther 
litigation. He was of opinion that the Corporation should have full 
power to deal with the question. 

Mr. ABRAHAM CHABLES ELLIS, the general manager of the Metro- 
politan Railway Co., was then called. Having outlined the history of 
the company, he said that the line was essentially a passenger line; 
since its opening in 1863 it had carried 2,649,263,604 passengers. 
Witness then described tbe work of electrification which is now 
being carried out. The equipment necessitated very considerable 
alterations in the permanent way, and the work had to be carried 
out without causing any disturbance of traffic. The difficulties were 
far greater than would be the case of a new electric railway. The 
company's generating station bad been built ou land at Neasden, 
adjoining their engineering works. The machinery was now being 
erected, and а considerable portion of it was complete, and in 
order. The station would be the most extensive in the kingdom 
owned by a single railway company, the main building, which 
covered an area of 3,570 sq. yds., being 318 ft. long x 101 ft. wide. 
In the engine room there were thiee large turbo-polyphase 
alternators being erected, each having a capacity of 3,500 KW., 
equal to about 14,000 H.P., and capable of supplying 17,000 н.р. to 
the track during periods of heavy traffic. Provision had been made 
for the erection of extensive unite to meet further demands for elec- 
trical power, and probably a fourth unit would be installed at once. 
The steam for driving the tur bo-alternators was supplied by 10 large 
tubular boilers, each having a capacity to evaporate 20,000 lbe. of 
water per hour to a steam pressure of 180 lbs. per sq. in., and also 
superheated to a total temperature of 250° F. The three-phase 
alternators would generate directly 11,000 volts across each phase, 
and at this voltage the current would be tranemitted by three-core 
armoured cables to nine sub-stations on the railway. At the gub- 
stations the high-voltage current would be transformed by static 
transformers to 440 volte, a suitable voltage for the rotary con- 
verters, which would convert the alternating current to 600 volts 
continuous current for traction. Positive and negative conductor 
rails would be used, bcth being efficiently insulated. The new 
rolling stock would be entirely of English manufacture. Some had 
already been constructed, and was now at the works at Neasden, 
while some was being built at Birmingham and Manchester. The 
carriages would be of the open corridor type, each 523 ft. long and 
8 ft. 9 in. wide, with transverse and longitudinal seate. Plana and 
particulars of the cars had been submitted to the Board of Trade, 
though, ав their approval was not obligatory, no formal sanction 
could be obtained. Во far as possible the cars would be fireproof, 
апа all precautions would be taken with regard to the electrical 
apparatus to guard against fire. From ithe rail level to the waist 
of the cars the construction would be entirely of metal, There 


would be an iron floor, covered with asbestos and matting or other 
material rendered non-flammable. The under-frame, seats aud seat 
supports would be of steel, and the covering of the seate and the 
blinds would aleo be rendered non-flammable. The roof board 
would be of asbestos millboard. The cars would be encased in steel 
to the light bottom rail, and a minimum amount of timber would 
be used in their construction. In the motor-cars the cables would 
all te carried in Calmon's asbestos slate casings, and no power cables 
would be carried through the trailer cars. It was propoeed to make 
up trains of six cars, with motor-cars at each end, the combined 
motors having a normal capacity of 1,900 H.P., and being worked in 
series and controlled from either end of the train. Westinghoure 
automatic brakes would be fitted to the cars. Tbe cara would be of 
two classes, the one differing from the other only in the interior 
decoration and upholstery. e carrying capacity of that part of 
the railway to be worked electrically would be increased by 39 per 
cent. with the service at first pro . The company were 
expending over ele>trification about £1,250,000, which included the 
ро ver house, machinery and all equipment. That sum would be 
increased, however, if, as was contemplated, further machinery for 
which the power house building bai been constructed, was ordered 

With the advent of electric traction, the atmosphere in the tunnels 
would be pure and free from any peculiar odours. As now con- 
stracted, the railway had numerous open spaces in its course, and 
in the tunnel sections very many ventilating shafts and holes 
existed, The stations would be well lighted, and travel under- 
ground would, under the new conditione, be undertaken with a 
greater degree of comfort than existed at present on any railway 
below the surface. The Metropolitan Railway Co. had undertaken 
a very large expenditure at the instance of Parliament, and for the 
benefit of the public, and he suggested that it would be well to see 
the result of the work, and to test the carrying capacity of the rail- 
way under the new conditions, before further schemes for railways 
in immediate proximity were authorised. 

On Friday Mr. SPEYER, of Speyer Brothers, the bankers, gave 
evidence. He desired to reply to certain allegations made before 
the Commission in the cvidenes given on behalf of the London 
County Council. The firms with which he was connected, Messrs. 
Speyer Bros. Messrs. Speyer & Co., of New York, and L. Speyer 
Ellissen, were identified with the following tube lines :— The Baker 
Street and Waterloo, the Obarirg Cross, Huston and Hampstead, 
the Great Northern, Piccadilly and Brompton, and the Edgware 
and Ham The total share and losn capital authorised for 
the several enterprises obtained by Acts of Parliament, granted 
during a period of 10 years—from 1893 to 1903 - amounted to 
£16,193,000, which represented about £700,000 per mile (tf the 
Edgware and Hampstead line—which wss only partly a tube line— 
was omitted). That capitalisation, so far from being excessive, was, 
he thopght, very reasonable. Tbe only similar enterprise with 
which their lines could be fairly compared was the Central London 
Railway, the capital of which was £4,200,000, for about 64 miles of 
railway, or about £650,000 per mile. He did not see why a capitali- 
sation equal to or even higher than the Central London should be 
considered excessive, especially when it was remembered that the 
Underground Co. had to perform duties and obligations in con- 
nection with the construction of their lines, which were not 
required when the Central London was built. There were the 
expensive connections at King's Cross, St. Paocras, Euston, Baker 
Street, Marylebone (Great Central) Paddington, Charing Cross, 
and Waterloo Stations, and there was also the large expenditure on 
subways. The purchase of land aud easements for station sites at 
points like Piccadilly Circus, Holborn, Hyde Park Corner, Charing 
Cross, and Trafalgar Square, bad necessitated a large outlay. 
While the Underground had had to pay large sums for the 
land for their important stations, the Oentral London, be 
believed, had to purchase no land for their at Bank 
station. Had that company been obliged to purchase a s. te 
at that poiat for a surface station, such as tke Underground were 
constructing at Piccadilly Circus, it would рр have added 
at least £600,000 to their capital, and increased the cost £90,000 per 
mile. There bad also been additional cost to the Underground 
Co. in the precautions taken against fire. Witness then went 
on to deal with the raising of the capital, which had been done under 
most unfavourable conditions. Americans had been asked to join in 
subscribing for it, not from choice, but from necessity. The forma- 
tion of the company was & simple businees transaction, fair to all 
concerned, and nothing was paid for promotion or goodwill in the 
properties taken over. The London County Council, who criticised 
the fact that the company had not forecast precisely the cost of the 
railways, ought to have known how difficult it was to make such 
estimates with accuracy, as was shown in the case of the L. O. C. 
tramways, where the cost was far in excess of the estimates of the 
committee. The Underground Co. was not asking the local authori- 
ties to lend their credit for all the millions required, but he thought 
they were entitled to their friendly co-operation in their great 
undertaking. But for the Underground Co. the enterprise would 
not now be in process of completion to supply & want which the 
London County Council and the local authorities should be the 
first to help to meet. Parliament had authorised each of their 
individual lines, and had provided for all the safeguards that 
could be devised in the interest of the travelling public, and the 
company had accepted those conditions. The enterprise had made 
possible the electrification of the District Railway, and the com- 
pletion of a partially constructed tube railway, the Baker Street and 
Waterloo, on which work had been stopped for lack of capital. If 
the objects of the enterprise were attained, he did not think that 
the public cared by whom it was done. As facilities improved, tbe 
traffic would not only be actually, but relatively, greater. If the 
population of greater London should reach 7,000,000 jin 1905, which 
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was very probable, the requirements for travelling ‘would tbe 
1,400,000,000, which seemed a modest estimate. It was the study 
of those broad and general facts that had led them to believe that 
the expenditure of those vast sums of money, to supply the 
growing needs of the population with the necessary transportation, 
was wanted. They would be able to carry on their tube lines 
$27,000,000 passengers, and on the District Railway 40,000,000 
more passengers per annum than at present. The suggestion as to 
the position of the public with to the enforcement of the 
statutory: obligations of the separate companies by the Under- 
ground Co. was entirely unfounded. The fact was that all the 
companies included in the undertaking were subject to the general 


laws applying to railways in this country. The facilities which 


were afforded a limited liability company for raising capital must 
be obvious to everyone, and 'recent experiences and developments 
in the money markets of the world had shown the wisdom of their 
policy. No profit was received by the old traction company, and the 
profite of the! Underground Co. were entirely contingent and depen- 
dent on the success of the enterprise. In conclusion, he said that 
the company had undertaken to do what hitherto no one—not even 
the London County Counciliteelf—had done or intended to, ie., 
to provide London with underground tube railways in accordance 
Wer the recommendations of the Joint Parliamentary Committee 
of 1901. 

Mr. J. CLIFTON RoßinxsOn, the managing director and engineer 
of the London United Electric Tramways, was the last witness to 
give evidence before the Commission. He gave the Commission 
some information as to the character and operations of the London 
United Tramways. Tbe company, he said, was formed in 1894 to 
acquire and reorganise the old West Metropolitan horse tramways, 
As the necessary powers were obtained, the company proceeded to 
convert the system to electric traction. Owing to the initial diffi- 
culties with Kew Observatory, the first section of their electrified 
system was only brought into operation at Easter, 1901, but rapid 
progress had been made in the three years which had since elapeed. 
Witness then spoke of the advantages of the system to the public. 
The linesin operation represented 36 route miles of tramway, 38 addi- 
tional miles had been authorised, and 5 further miles paseed by 
a House of Commons Committee in this session. There were 14 
miles of horse tramway still remaining. Mr. Robinson then went 
into details with regard to the passengerscarried. In 1900 the pas- 
sengers carried on the 9 miles of horie tramway then exieting num- 
bered some 8,000,000. When he ventured to predict that with the 


d extensions to Hounslow and Hanwell they would carry 


P 

at the rate of 25,000,000 passengers a year, it was thought that be 
was over sanguine in his estimate, but, as а matter of fact, the 
number of passengers in 1902 was 36,000,000, while last year with 
the increase d mileage over 45,000,000 were carried. That was 
equivalent to their carrying 126 times over, in the course of the 
year, the entire population of tbe districts served. The company 
were now running daily upwards of 30 workmen's cars, and, on an 
average, the passengers by those cars were carried over 5 miles for 
Id., in several instances tbe distance being over 7 miles. The 
average fare over the whole system for an ordinary passenger 
worked out at less than 4d. a mile. In the equipment of their lines 
the company hed, among other improvements, endeavoured to 
design a standard electric car which represented the application to 
street tramways of a type of saloon carriage approximating to those 
in use on our leading rsilways. Witness had had considerable 
experience of Parliamentary procedure in the promotion of tram- 
ways and the procedure of the Light Railway Commissioners. He 
was also familiar with the methods of procedure in the United States 
of America in granting concessions or franchises for the constrac- 
tion and operation of railways and tramways. Whereas in Great 
Britain tramway development bad been seriously checked and 
hampered, in the United States—where a fair chance was offered 
to private enterprise—the electric tramway system bad undergone а 
remarkable expansion. One could, for instance, with the exception 
of a few miles where the railway had to be utilised, make the entire 
jcurney from New York to Boston by various tramway lines. That 
represented a distance of 262 miles, and though he did not suggest 
tbat anyone ever would make such a journey, which would take 
22 hours to accomplish, still the fact that it could be done 
showed what had been the development of tramways on 
the other side of the Atlantic. Suppese an individual 
did take that 22-hour trip, and wanted to go further, he could con- 
tinue for another 76 miles to Newport, thus increasing the distance 
covered by him by electric tramway to close on 338 miles, at a total 
expenditure of $44 in fares. Witness then went on to a considera- 
tion of the purchase clauses of the Act of 1870. So long as 
Claure 43 existed in its original form, a serious obstacle was placed 
in the way of electric tramway development. He considered that 
the term of years should bear some relation fo the capital outlay. 
Looking dispassionately at th» Act, it might be concluded that it 
had never had in its purview the working of tramways by any local 
authority at all. It seemed clear, from Section 19, that what the 
Act contemplated was that a local authority should leaee any tram- 
way it might either construct under a provirional order, or acquire 
by purchare under the terms of the Act. In the latter contingency, 
the provision was undoubtedly intended as a protection to tramway 
companies, and a compensation for the compulsory sale of their 
undertaking, under Clause 43 of the Act. It was inconceivable 
that it was ever contemplated that a local authority sbould be able 
to acquire, under such confiscatory conditions as those known as 
"scrap-iron" terms of purchase, and then themselves proceed to 
work the lines. Witness went at great length into the matter, con- 
tending that the granting of powers to any local authority to work 
its tramways entirely altered the intention of the Act. The first 
town in this country to work its own tramways was Huddersfield, 


where a company having abandoned its enterprise, the work was 
finished by the Corporation after they had unsuccessfully tried to 
induce other private companies to take over the work. When 
the Corporation applied to Parliament for authority to work 
the tramways, all they succeeded in getting was a Board of Trade 
licence, which expressly stated that the Corporation themeelves 
might equip and work the lines only in the event of their failing to 
secure such terms, as, in the opinion of the Board of Trade, would 
yield the Corporation an adequate r.nt. It was further stipulated 
that if during the operation of the lines by the Oorporation any 
company offered to lease and work the tramways, and to purchase 
the horses, cars, plant, &c., on terms to be approved by а valuer 
appointed by the Board of Trade, the Corporation should transfer 
the tramways to the company, and their own powers to work them 
should cease. ther it was the result of accident, and not 
d , and that precedent had baen established. А great stumbling 
block in the way of tramway pono was the Standing Order 
No. 22 (requiring the aseent of two-thirds of the local authorities), 
which had been treated by the Standing Order Committees of both 
Houses as if it were an Act of Parliament, whereas it seemed that 
it could be dispensed with. The clause relating to the veto of 
frontagers had also been a fruitful source of contention. In the 
course of questioning by the Chairman, Wrrsess said that it was 
hard to prove it now, but it was understood at the time that 
the Tramways Act of 1870 was not intended to apply to the 
Metropolis, and that the inclusion of London in its provisions was 
due to the casting vote of the chairman on a day when the Com- 
mittee was thinly attended. With regard to the demands of local 
authorities, be was of opinion that they greatly handicapped tram- 
ways. From first to last he bad bad to negotiate with some 30 
local authorities in the large territory which was now, or would soon 
be, covered by the London United Tramways. Had each district 
sought to own its little fragment of line, it would have been im- 
possible for the system to bave been laid down. Coming to a con- 
sideration of local rates and wayleaves, he said that he ventured to 
affirm that, if the cost of the construction of their tramways had not 
been swollen so greatly by the exactions of local authorities, they 
would have been well able on various parte of their system to carry 
passengers eitber at lower fares, or for longer stages for the 
same amount. On the question of a new tribunal, he said that he 
was stror gly in favour of the creation of such a body, but he would 
suggest that it sbould not be formed hastily. Buch a tribunal 
sbould concentrate within iteelf the best available talent. The 
number of memters should be limited to five, and they should be 
appointed for a fixed term of yeare, and s t the year rouad, and not 
eimplv during the sessions of Parliament. They should bave tbe 
widest possible range of powers {consistent with that supreme 
auth rity of Parliament, which must be maintained. The special 
function of the tribunal ehould, in the first place, be to go fully 
into all necessary details respecting a proposed echeme, во that a 
vast amount of routine of the technical work now left to Committees 
might be anticipated by the tribuual. He was strongly of opinion 
that an inquiry before such a tribunal should take the place of the 
veto at present under Btanding Order 22, or that, if it should 
seem more desirable, Parliament might itself devise some means by 
whioh the enforcement of а standing order should rest with {һе 
Committee dealing with the Bill. He was against the London 
County Council or the Corporation having any exemption from the 
authority of the new tribunal. Continuing, witness dealt with 
procedure in Ireland. In reply to the chairman, witness said that 
he thought that the proposed tribunal should apply to the whole of 
Greater London. In corclusion, he spoke of the advantages of 
combinations of trams, tubes, and trains/and briefly outlined various 
routes which would be available in the future. 

[The Commissioners are now considering their report, which it is 
hoped will be presented during this year. | 


Leyton Tramways BILL. 


Tun Bill promoted by the Leyton Urban District Council for the con- 
struction of tramways, &c., came before a Committee of the House of 
Commons, presided over by Mr. Heywood Jobnstone on June Ist. 

Tbe case for the promoters was opened by Mr. CLAUDE 
BaddaLLar, К.С. He said that the Bill was to authorise the 
Urban District Council to construct and work tramways, and to 
eonfer further powers on the Council in regard to.their tramway 
undertaking. It further provided for the carrying out of 
certain street widenings, and the acquisition of land. The borrowing 
powers scught were as follows:—Tramways purposes, £128,000 ; 
street widenings, including the purchase of land, £14,300; and 
purchase of Lammas Lands for open spaces, £7,000. Counsel then 
described the tramways. It was intended to work the tramways 
electrically on the overhead system. There were provisions in the 
Bill that the Council should employ insulated returns, or uninsulated 
returns of low resistance, and that the Council should take all 
reasonable precautions in the construction and working of their 
undertaking so as not injuriously to affect by fusion or electrolytic 
action any gas or water pipes, &c. Certain provisions for the pro- 
tection of Post Office telegraph lines were alto contained in the 
Bill Sanction was also sought to the running of omnibuses in con- 
nection with the tramways. With regard to the Council's elec- 
trical undertaking, they desired to have power to supply electrical 
energy to any udjacent local authority that desired to be eupplied. 
The Bill also provided that the Council might purchase and sell or 
let for hire, but stould not manufacture, electric motors, and 
apparatus for cooking, heating or ventilating. Counsel then 
described the various street widenings and improvements, and 
having dealt with the various petitions against the Bill (among 
them were the Great Eastern Railway, and several local authorities), 
proceeded to call witnesses. 


* 
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Mr. Rateg Vincent, the clerk to the Leyton Urban District 
Council, was the first witness, and he gave evidence at some length 
on the various portions of the scheme. 

Mr. J. Epwanp WALLEB, of Messrs. Kincaid, Waller & Co., the 
engineer to the echeme, was then called. He said that the greater 
portion of the West Ham tramways authorised in 1900 were now 
working and proving very successful. He considered the district 
of the proposed scheme was a very suitable one. Tramways Nos. 
1 to 6 were all new tramways, and had a route length of 4 miles. 
One of the lines continued to West Ham, and ultimately to Aldgate. 
The eastward ramifications of the tramways would communicate 
with the docks. With regard to the northern portion of the 
scheme, there were two points at which the tramways ran just 
outside the borough into Walthamstow. The tramway would con- 
nect Walthamstow with London. With regard to the Lea Bridge, 


Leyton, and Walthamstow tramways, the Council were not yet 


in a position to acquire that line. They would seek power, how- 
ever, to take over the tramways when the lease fell in. There were 
no engineering difficulties on the proposed routes. Questioned as 
to the capital expenditure, Mr. Waller explained that the capital 
proposed was £128,000, and that was for the power, construction, 
and equipment, including the cost of re-construction and equip- 
ment of the tramways which they purchased. He had considered 
the question of receipte, and had put them at a modest figure of 10d. 
per car-mile. The working expenses would, he estimated, be about 
6d. per car-mile. The gross receipts would be £33,333, and from 
this had to be deducted the interest on sinking fund, which, at 5j 
per cent., would be £6,160. He regarded tramway No. 1 as most 
important, but tramway No. 5 would be even more advantageous, as 
on such days as bank holidays, it would help to convey the people 
who were going to Epping Forest. Witness was examined at some 
considerable length on tbe various pointe raised by the petitioners 
against the Bill. In one or two cases objection was taken to a pro- 
posal to widen the roadway at the expense of the footpatb, but 
Witness vr sagt that the footpaths were some 20 ft. wide. As 
to the petition of the Lea Bridge Gas Co., who opposed on grounds 
of possible danger from electrolysis, Witness said that there were 
two other companies who were not opposing. 

On Thursday, June 2nd, at the opening of proceedings, the Hon. 
J. D. Fitzgerald informed the Committee that the promoters had 
agreed to a clause with the Commissioners of Sewers. The clause 
was to the effect that the provisions of Sec. 31 of the Tramways Act, 
1870, should in all respects apply to the river walling, banks, 
sewers, watercourses, &c., ander the control of the Commissioners. 
Mr. Baggallay said that he agreed to that. 

Mr. J. E. WALLER was then re-called and examined by Mr. 
Hutchinson. He was not aware of any system of electric tramways 
of anything like that mileage which failed to work remuneratively. 
Witness was being examined on the possibility of the tramways 
being remunerative, when Mr. Paddon said that they were not 
pressing the Bermondsey clause against the tramways. Witness 
was then cross-examined at some length by Mr. Ram, K.C., on 
behalf of Lord Cowley’s trustees, by Mr. Page on behalf of the 
Great Eastern Railway Co., and by Mr. Paddon on behalf of the 
Lea Bridge District Gas Co. In reply to Mr. Paddon, Witness said 
that portions of the Tramways Act of 1870 were incorporated in 
the present Bill. 

Mr. Pappon: In your estimate for the construction of the new 
tramways, did you intend the clauses of the 1870 Tramways Act to 
apply to the horse tramways, which you propose to take over, as well 
as to the new lines?—I do not quite follow you. I have incor- 
porated certain sections of the Act of 1870, and they will apply so 
far as the sections themselves show they apply. 

Mr. Pappon: That is not my point. Sections 30 and 32 of the 
1870 Act are incorporated in the present Bill, and the question 
which I am trying to raise is as to whether they apply to the recon- 
struction of the horse tramways which you take over and adapt to 
electric traction. —WrrTNESS read the commencement of Section 30: 
“ For the purpose of making, forming, laying down, maintaining, 
repairing, or renewing any of their tramways, &c." He took it tbat that 
section would apply to work done by them in connection with those 
tramways in the way of making, forming, laying down, maintaining, 
&c. He took it that the reconstruction of the electric tramways was 
a reconstruction within the meaning of that clause. 

Mr. Pappon: You say that these sections shal! apply to such 
borse tramwaye@s you transform into electric tramways ? — Witness 
could not agree to a clause being inserted specifically stating that. 
The effect would be this: They had got a horse tramway, which was 
laid, во far as construction was concerned, in the same way as an 
electrical tramway, and when they reconstructed it, it would be 
practically the same as if it were to be continued as a horse tram- 
way. He thought that, under Clause 30, if, in the process of recon- 
struction, they did any injury to the pipes, they would be respon- 
sible ; but if a clause was put in to eay that they were to treat the 
reconstruction of the tramways as though they were new tramways, 
they would be going back to the position of things before their 
tramways were constructed. 

The Снлтвмлм: If the reconstruction is not covered by this, you 
will have no power to move the pipes at all?— WrTNEss: We sball 
not want to. 

Mr. Pappon: No; but I shall. 

WiTNESS: Yes; but the point I was trying to make clear is this: 
Supposing there happens to be, under the existing concrete, a pipe 
which they say is in danger, and should not be there. It has existed 
for years in this position. If I am to treat this as being a new 
tramway, they would call upon me to deal with it as though there 
was no tramway there now. Ido not wantto be deprived of the 
benefit of the purchase of the existing tramways at first cost by 
arbitration. 

Mr, Pappox: You wish to treat this horse tramway as exempting 


you from giving the gas company any compensation that you would 
have to give them if you were laying down anew tramway ? —WrTNESS: 
Yes, certainly. They were not introducing any new element of danger 
because the tramways were being constructed for electric traction. 
If they had not come to Parliament to work electrically, they could 
bave reconstructed without giving the Glas Co. any fresh protective 
clause. 

Mr. BaddALLAx said that the attitude of the promoters was this: 
Bo far as they simply used the tramways as they now existed, they 
did not propose to give the Gas Co. the right of coming upon them 
and making them alter their maius and pipes, &c. If they altered 
them at allfor the purpose of that Bill when d, then he con- 
tended the company had all the rights they were entitled to under 
Sec. 30 already, and did not require any new rights. 

Wrrness, replying to further questions by Mr. Paddon, said that 
he could not agree that the work of reconstruction should be con- 
sidered as the laying down of & new tramway. 

After further cross-examination, the CHAIBMAN asked to see the 
clause which was put in the Worthing and Hove Tramways Act of 
last year, and Mr. Paddon promised to get it. Counsel then briefly 
cross-examined Mr. Waller on the question of electrolysis. The 
tramways would be operated under the regulations of the Board of 
Trade made in 1893. | 

Mr. Pappon, replying to a member of the Committee, said that 
he did not intend to call witnesses to show that апу injury had 
occurred to gas pipes where the Board of Trade regulations had been 
complied with. He would rely upon precedents, and he wss 
going to ask the Committee that their common law rights should 
not be set aside by virtue of regulations made in 1893, which 
the Board of Trade had refused to modify, although Parliament bad 
over and over again, by inserting clauses, shown the necessity for 
modification. Mr. Paddon then gave the gist of the General 
Electrolysis Clause, and cited cases where the clause had been 
inserted 


Mr. BaddALLAx said that the ielectrolytic action clause given in 
the Brighton case was given under special circumstances, and waa 
put in under special circumstances in the other House. It had 
never been put in, in the House of Commons and sustained. It was 
refused in the Croydon Act. He then addressed the Committee on 
the question of the alterations of the regulations, and proceeded 
to re-examine Mr. Waller. 

Mr. William Ivey, the chairman of the Tramways and Electric 
Lighting Committee of the Council, and Mr. R. W. Holmes, sur- 
veyor to the Council, having given evidence, 

. Mr. Pappon addressed tbe Committee on the question of e 
trolysis. The object of the Gas Co. in seeking tbe clause was the 
protection of their common law rights. The Council could come and 
construct tramways, and by virtue of incorporating regulations 
which, he contended, were nugatory, could avoid responsibilities. 
Passing to а consideration of the Board of Trade regulations, he 
saidjthat in 1893 the Joint Committee considered the question. 
There were six tramways in existence at the time when the regula- 
tions were made, and no alterations bad been made in those regula- 
tions since, except where special companies bad been exempted, 
although the number of tramways had largely increased. 

The Coarnman, at the conclusion of counsel's speech, said that the 
Committee were of opinion that if any doubt should exist with regard 
to the applications of Bections 30 and 32 of the 1870 Act, it was 
covered by clause 21. With regard to the insertion of gas com- 
panies' names in clause 674, that was agreed to, and with regard to 
the other question raised by the company, i.c., the insertion of а 
clause similar to clause 10 of the Brighton Corporation Act of 1903, 
the Committee had indicated before tbat they should only insert that 
upon substantial evidence being given before them with regard to 
the need of a clause of that character. Apparently the Board of 
Trade had made their regulations a good many years ago, and had 
been called upon to alter them, but, like that Committee, they were 
waiting for evidence. 

On Monday the question of the insertion of the Bermondsey clause 
with regard to the Council's electrie light undertaking was considered 
at some length. The Council, in their Bill, take power to supply 
electrical energy to adjacent local authorities, and it-was in conneo- 


. tion with this that the gas company desired the Bermondsey clause 


to be inserted. Evidence was given by Mr. C. G. Muscnave, the 
Chairman of the Electric Lighting Committee of the Oouncil, who 
described the works belonging to the Council. 


TYNESIDB TRAMWA LS AND Твлмволрв BILL. 


Tuis Bill, which has already been passed by a Committee of the 
House of Lords, came before a Committee of the House of Commons 
on Tuesday. 

Mr. Влгкоов Browne, K. C., who appeared for the promoters 
with the Hon. J. D. Fitzgerald, Mr. Short, and Mr. Macaseay, said 
that the object of the Bill wasto secure through communication over 
the Newcastle Corporation lines, and vice versá, at the various роши 
where the two systems met. Тһе опу petition against the Bill was 
from the Newcastle Corporation, but the company were not hostile 
to the Corporation, ав they were not asking for anytbing that they 
were not giving in return. Counsel then described the negotiations 
which had taken place in regard to the matter, and stated that there 
were a large number of waterside manufacturers who were in favour 
of the scheme. i 

Mr. WILLIAM McLELLAN, engineer and manager to the company, 
was the first witness called. Не said that manufacturers employing 
26,700 men had petitioned in favour of the Bill. There would be 
no difficulty in running the cars as proposed. 

Cross-examined by Mr. НомолАтов LLOYD, K. C (for the New 
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castle Corporation), Wrrszss would not admit that the cars run by 
the company were very often late. At the present time they ran 
an eight-minute service, and this would, in all probability, be con- 
tinued if they got the running powers. 

Mr. Lroxp then cross-examined witness on the precedents for 
compulsory running powers, and WrrNxss admitted that, with the 
exception of Salford and Manchester, there were no such compulsory 
powers Where powers were given, they were worked by agree- 
ment.—The Committee adjourned. 


On Wednesday, a number of local witnesses having been called, ` 


Mr. Stephon Sellon, consulting engineer to the British Electric 
Traction Co., gave technical evidence in support of the scheme. 
There were no difficulties in the way of running the through 
trams, 

Mr. William Murphy, Chairman of the Dublin United Tramways 
Co., Mr. Joseph Glen, secretary to the Belfast Street Tramways, and 
other witnesses spoke of the advantages of through communication 
oyer the two systems. А | 

The case for the opposition was then opened by the calling of 
Mr. Lz RossiGNOL, the tramways manager to the Corporation, who 
stated in the course of his evidence, that the Corporatjon had 23 
route miles of double track, whereas the company bad oniy 33 miles 
double, and 5} miles single track. He could see great difficulties in 
the way of the proposed running powers working smoothly. Ifa 
car broke down outside the central station, they would, if it was 
one of their own cars, take it to their depôt half-a-mile away, 
whereas if the car was one belonging to the company, it would 


. have to be carried 4 miles to Wallsend, where the company’s sheds 


* 


were. 


Petitions.—Amongst the petitions, deposited in the Private Bill 


Office of tbe House of Commons, in opposition to private Bills, are 
the following:—The  Newcastle-on-Tyne Electric Supply Co., 
against tbe Newcastle-on-Tyne Corporation Bill; Flint County 
Council and others, against the North Wales Electric Power Bill; 
the Midland Railway and the Lancashire and Yorkshire Railway, 
against the West Riding Tramways Bill. 

Electric Lighting Provisional Orders (No. 7) Bill.—On June 2nd 
the Examiner found that Standing Orders had been complied with 
in the case of the above Bill, which confirms provisional orders 
granted by the Board of Trade in respect of the following districts: 
—Order granted to the Clyde Valley Electrical Power Co., in 
respect of the Burgh of Barrhead in the County of Renfrew; order 
granted to the Clyde Valley Electrical Power Co., in regard to a 
portion of the Parish of Bcthwell in the County of Lanark; order 
grantéd to the Clyde Valley Electrical Power Co, in respect of 

portions of the Parishes of Eastwood and Cathcart in the County of 
Renfrew ; order granted to the Clyde Valley Electrical Power Oo., 
in respect of the Burgh of Johnstone and a portion of the Parish of 
Paisley ; order granted to the Clyde Valley Electrical Power Co., in 
respect of the Burgh of Milngavie and of portions of the parishes of 
Old and New Kilpatrick in the. County of Dumbarton; order 
granted to the Clyde Valley Electrical Power Co., in respect of the 
Burgh of Lanark; order granted to the Clyde Valley Electric 
Power Co., in respect of portions of the Parish of Renfrew ; order 
to be known as the Shettleston Electric Lighting Order, granted to 
the Clyde Valley Electric Power Co., in respect of portions of the 
Parishes of Glasgow and Old Monkland. Notice of opposition 
to every case except that of the Lanark order. 

Electric Lighting Provisional Orders (No. 8) Bill.—The above Bill 
came before the Examiner on June 2nd, and Standing Orders were 
found to have been complied with. The Bill confirms orders granted 
by' the Board of Trade to the following areas :— Order granted to the 
Urban District Council of Caerpbilly in the County of Glamorgan 
(power is given to enter into agreements with the South Wales Elec- 
trical Power Distribution Co.); order granted to the County of 
Burrey Electrical Power Distribution Co., Ltd., in respect of the 
Parish of Cheam in the Rural District of Epeom in the County of 
Surrey ; order granted to the Mansfield Woodhouse U.D.C. in the 
County of Nottingham; order granted to the Shropshire and 
Worcestershire Electric Power Oo., in respect of the Urban District 
of Bromsgrove in the County of Worcester; order granted to the 
Gloucestershire Electric Power Co., in respect of the Rural District 
of Stroud and the Parish of Dursley ; order granted to the U.D.C. 
of Sutton-in-Ashfield in the County of Nottingham. The Barry 
Railway Co. and the Rhymney and Aber Valleys Gas and Water 
Co., are opposing the Caerphilly Order. 

Holywood Tramways Bill.—All opposition to this Bill has been 
withdrawn, and it has accordingly been referred to the Committee 
on Unopposed Bills. 


i 


The Revived Thames Steamboat Service.— The first 
Thursday in June saw the revival of a steamboat service on the 
Thames, after a lapse of some tbree years. The new service is 
claimed to provide а 35 minutes' journey to Greenwich, from West- 
minster, and a correspondingly shorter one from the intermediate 
port of call, London Bridge. The 20 minutes' service and low fares 
should prove an attraction to those whose interest lies down the 
river. The run is claimed to be faster than tram, rail or ‘bus; 
taking into account the very doubtful railway facilities, the claim is 
probably justified, and if the river steamers were as accessible, and 
their stopping places as well known, to the man in the street as in the 
case of the other modes of travel, the venture would, no doubt, gain 
ite, fair share: ofitraffic. 
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. Leti ашны Ды ме hoo W 
Atavism. 


I ought to thank “ F. B.” for a pleasant two columns of 
amusement, though I may regret that in place of accepting 
my much- abused article on gas in the spirit in which it was 
written, he should sling at me paraphrases of scripture, But, 
perhaps, the atmosphere of regeneration in which I dwell 
leads him to do so. | 

With the encouragement of my critic's lead, I, also, should 
like to do something religious, like the shipwrecked sailors in 


the boat, who had a collection in the absenco of a capacity 


for other means of grace. I more particularly tell my story, 
in that it points a moral rather than adors my tale, and, 
moreover, it is of atavistic memory, and will thus be pleasant 
to my critic. | Е 

An elderly and long-gone relative, whose load factor of 
holiness, while it had very high peaks, had a very moderate 
average indeed, was, during a peak of load, very urgent at 
prayer meetings, At one of these functicns, when the 
booster was hard at work and pressure high, his coat tails 
reached ignition temperature, to the horror and consterna- 
tion of an aged lady, who tugged at his sleeve and com- 
municated to him the progress of his coat’s damnation. The 
thanks she received were, If you had been attending to 
your prayers, my good woman, you would not have noticed 
that. Now the coat tails of F. B." and all of us inte- 
rested in electrical matters are very much оп fire, but 
“ F, B." prefers to let them burn and to sing his hymn of 
praiseand prayer rather than betold of that taking place 
which promises to extend to regions within the coat tails. 
Are we so perfect in all our practice that it is useless to 


.point out that no longer can we obtain through the gas 


engineand the dynamo, more light than by direct gas burn- 
ing? Is it not perfectly true that the system of domestic 
electric lighting is much too expensive for general adop- 
tion? | 
Has not the introduction of the mantle enormously de- 
creased the consumption of gas per unit of light? Farther, 
is there any serious obstacle to the arrangement of gas, so 
that the fumes will no longer remain asa der to health, 
but will escape to the chimney ? Need there even be any 
difficulty in so arranging a gas connection a: со be able to 
switch it on from the door of a room. If rot desirable to 
loop a gas pipe so far round, can we not do i electrically ? 
I am sure “ F. B." would easily design a switch to do this. 
It appears to me about the most foolish thiug in the worid 
to play the part of theostrich. Yet that is the : ‘titude of all 
those who will have no criticism of things electrical. With 
them everything is for the best in the best possible of worlds. 
Are 12 108. of coal consumed per unit? Tes, but it would 
be the most atrocious atavism to go back to the 1% Ibs. per 
LH.P. (or, say, 3 Ibs. per Kw. equivalent) to which we had 
got down in the eighties. “ F. B." talks sarcastically of 
retrogression from electric railways to rickshaws, walking, 
standing, but there is a fourth term in the atavistic series, 
going backwards to wit, and it is this species of atavism 
against which I have raised my voice. s 
' Contrary to “ Е. B.,“ I think there is a good deal of ho 

for electric lighting, nor can I think he has found all he 
professes to have found in the article of which he complains, - 
or that I said there was no hope, for there is a margin for 
economy too terrific to think on calmly. Апа there are 
margins for simplicity, for lamps which will run clean 100 
hours, not to speak of 1,000, for stations that will send out 
current of even fairly steady voltage, not to mention aveid- 
ance of rapid flicker; for such storage as will give us 
bright filamente, and not dull red ones every time a 
passing cloud looms up. Difficulties!!! Of course there 
are difficulties, and it is because these are so patent to me 
that I do lift up my voice and howl. The Bunsen burner 
is old enough, but the gasmen never used it as a light pro- 
ducer until they were compelled to do so. Now they use it 
and they mix air with the gas to improve the light. Very 
probably their great regret is that they cannot mix it in 
before it} passes the “ Mechanical Ananias" in the cellar. 
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If it would stir electrical inventors and lighting station engi- 
neers to do something to stop the standing still, I would 
invite them and * F. B." to find out something of the newer 
developments of gas lighting, and seriously to ask themselves 
if they ought to rely on that ancient shibboleth of the 
contaminated atmosphere. The less said about conta- 
minated. atmosphere the better for F. B.’s” landed 
tube. Any man of sense knew that the tubes would 
fail to a degree, but the warning was disregarded. There 
was only one foulness—that of the locomotive smoke, 
and no ventilation was provided for, and at least 
to-day the rickshaw and Coolie from the Bank to Shepherd’s 
Bush would get anybody’s preference even if a trifle of 
10 minutes longer per journey. F. B." is unfortunate in 
his illustrations, and in none worse than his Scriptural 
paraphrases, for on May 27th the sun was darkened at noon 


day and our light did utterly fail; but perhaps he uses gas, 


and was saved the idle half hour I was compelled to spend 
while the lights were dim, I quite fully appreciate his 
reterences to progress versus cheapness, but * Е, B." will be 
the first to acknowledge that cheapness is the only factor 
considered by many engineers who ought to know better. 
Bat in supplying light to the million what they want is 
light, and you cannot teach the million anything about 
health and ventilation or the benefit they should receive by 
paying more. Even a steam engine is bought on the lowest 
tender, though its true cost may be much higher than the 
highest tendered. Perhaps I have been unfortunate in my 
localities at the time, but I have yet to see an incan- 
descent lamp burning brightly during a “daylight” 
thunderstorm. — F. B." scoffs when told that his 
coat tails are on fire. So did we all of us at the enemy of 
four years ago, and it is not many weeks since Russia sat in 
the seat of the scornful. Progress in electrical matters will 
never be gained by ignoring the methods of the enemy, nor 
by blinking our own shortcomings. I should also like to say 
that the Welsbach gas light by no means represents the beat 
or cheapest system of gas lighting. Double and treble the 
light per cb. ft. may be had by other systems, and “ F. B." 
does not even appear to know of them!!! With such an 
attitude of placid content can progress be expected ? 
4 W. H. Booth. 


Referring to the article headed Atavism in this week's 
issue, Ї fancy the writer would have found a very fine 
instance in the Glasgow Subway Co. Неге is an under- 
derground railway with two circular cables, each 7 miles 
long, with all the disadvantages of enormous friction and 
cost of upkeep, and yet it is run at less than kalf the cost of 
any similar electrical undertaking. In case any of your 
correspondents who may be qualified to deal with such 
matters care to go into the question, I can easily procure the 
figures. It seems to me that it is not so much a question 


of “ Atavism,” but of the “ survival of the fittest.” 
| Dambo. 


Small Electrical Supply Works. 


Latterly, & tendency has arisen to speak well of every- 
thing connected with electricity supply if of immense 
dimensions ; in fact, unless one can give their experience of 
dealing with 5,000-Kw. sets © ог something of that order," 
they will receive a scanty hearing. But is not “the proof 
of the pie in the eating? then, somehow, these immense 
things” are never quite “done.” The contractors appear 
never to have quite finished” ; at times, perchance, they 
appear to have “cleared out," then presently one meets 
them working merrily away at a distant end of the 
** immense job. 

„The powers that be” get hold of the notion—or to be 
more correct, the notion gets hold of them—tbat they must 
keep on extending, and all will come right in the end. But 
matters appear to be as far removed from this so-called end 
as ever they were, and to all intents and purposes ever 
will be. 

The “ motor load is always put forward as the one thing 
that will put “everything right," but when one comes to 
deal with actual facts, the factories and workshops are found 


not in the highways, but down in the byways, where it would 
never pay to lay an expensive concentric main. 

Again, reference is usually made to small electrical supply 
works, as concerns that no longer justify their existence. 
On examining it closely, there is just as much—and not much 
more—in this argument, as in the supposition that becanse an 
„immense hotel was being built in a district everyone should 


go and live there, and break up the happy little home. 


There are at least 12 small supply works in the United 
Kingdom with a capital expenditure of lees than £10,000, and 
with an average capital expenditure per Kw. capacity of £52. 
It would be of very timely interest if the engineers of such 
small stations would furnish particulars of their oosta and 
records, as they alone can prove that a prosperous future lies 
before small stations, which are in many ways of more im- 
portance to the electrical industry at large than those 
* immense " schemes. 

Same Job. 


Municipal Appointments. 


Will you allow me a pértion of your valuable epace to 
heartily endorse Desperandum's letter. The troubles he 
states also apply to a metropolitan borough with which | 
have the ill fortune to be connected; further, the policy of 
sweating at the wrong end of the stick is in vogue. Can an 
officer in charge of a shift possibly be expected to success- 
fully exercise his authority when his subordinates are not 
only upheld in their impertinences by а biassed committee, 
but receive greater pay than he, this inconsistency being 
well known to these employ és ? 

Thanks to an over-prying committee—whose pals, the 
workmen of the station, are ita informers—an air of dis- 
trust prevails between men and officers. А word dropped 
here or an action there by an officer in the presence of his 
men, is misinterpreted and adopted as the topic of conversa- 
tion at the next meeting of the said men with their friends 
on the committee in the public bar of the —— Tavern. 
This officer at a future date finds his application, say, for 
an increase of salary, refused on some trivial excuse, owing 
to the ill favour of certain of the committee, this refusal 
being meekly acknowledged by a baby chief. | 

Yet another point. 'The committee, though severely non- 
technical, attempts to assert its authority by criticising 
small details—as, say, а sudden variation in pressure—which 
the engineer knows to be entirely unavoidable. Even the 
most obvious explanation is considered an attempt to 
“ fool ” the committee, and those responsible are subjected 
to increased petty worries. — 

Let those who anticipate accepting & municipal appoint- 
ment bear Punch's advice in mind 

*€ Don’t.” 


The Telephone Line between Lisbon and Oporto. 


On my return to Portugal, after an absence of some 
weeks, I read in the number for last May of the Journal 
Telégraphique, of Berne, an announcement taken from your 
journal, according to which the telephone line recently 
erected between Lisbon and Oporto has been constructed for 
the Portuguese Government by the Anglo-Portuguese Tele- 
phone Co., who are working the public telephone systems of 
these two towns. І now ask you, Sir, to kindly rectify this 
announcement. The line in question is, indeed, destined to 
join the telephone lines worked by the said company, but it 
has been constructed, and will be maintained and worked, 
exclusively at the expense of the State, by the engineers and 
agents of my department, that is to say, without any inter- 
vention from this company. 

Thanking you in anticipation, &c. 

Paulo Benjamin Cabral, 


L'Ingénicur Inspecteur Général des Télégraphes 
et des Industries Electriques. 


Lisbon, June 4th, 1904. 


[INFORMATION WANTED.—A correspondent wants to know 
the name of the makers of Adelphi varnish, for 
armatures and field coils of dynamos.—Ens. E. R.] 
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THE REPULSION MOTOR. 
By F. W. CARTER, M.A. Cantab. 


(Continued from page 900.) 


Flux in Stator, and Counter Z. H. F. in Stator Coils.— 
Assame that of the total flux due to the stator current a 
fraction 1 — z leaks between stator and armature, that is, 
for every nnit threading the stator coils, a fraction z threads 


the armature coils. Similarly, assume that a fraction 1 — z! 
of the flux due to the armature current leaks between 


armature and stator. Then the total field at Ө in the stator 
18—- 


B А с e каган 
z бов 0 sin pt — В! z! coa O — a sin pt + B. 
The total flux through the coil lying between 0 and 
0 — gas 
5 is 


9 в TEN 
РА (боов 0 ain pt — nt zh ово = asin pi + В) dà 
0 - 


= : (sin Ө + cos 6) sin рі — в! z! (sin — а 
+ cos y — a) sin p! + B. 
The counter E. M. F. generated in this coil is— 
вр 
г 
— bz! p (sin Ө — а + cos Ө — a) совр! + B. 
Assuming the winding uniformly distribnted over the pole 


face, the total counter E.M.F. in the m turns forming the 
winding of one pole is— 


е == (віп Ө + cos Ө) cos pf 


т 
2 = 9 2 
pein / Fe = fedo 
R 


_ 4тр F B ll Lue 
„ сов pl в! z! оов a cos pt + 6 


Taking account of equations (2) and (3), we get Esin p/ + « 


4mpB = i 
= mp FFF 
wz L?p* + в? 


вр сова + Т, ор sin а sin pt || (6) 


Ь оов pt 


+ L ZZ! сова 


L^ p* + R* 

у — r rionn? n)? w PE xit 

amps C wt a! cog? a) treo sin а cos a | 

жа MEME {ке у шк +e} sinpi + e 

| (7) 
where tan є 
2 52 2 zen at РОР 

= RF, (Op + R?) (1 cos) . (8) 

L „рл x! cos a (R Сова + Lw ві a) 


d л rr eere) 
2 2 сов а (у оова + — sin a) 


(9) 


Torque.— The counter E. M. F. is] very: nearly: equal and 
opposite to the applied E. M. F., the difference between them 
being the CR drop in the stator coils Assuming the 
counter E.M.F. to be constant, therefore, we obtain from 
equation (7)— 


(1 + g] 
[(1 -* 2! оов? a)? + (q =, v 2) gin a сов ay]. 


(10) 


Hence from equation (5)— 
п? 2? Е? 
2 т? NL р Е 
(р cos a — g о sin a) sin a 


T. 


(11) 
(1 — * wt сов? ay + (4 + a x а^ gin a ООВ a)? 
Mazimum Starting Torque. — At starting, when w = 0, 
equation (11) becomes— 
_ mag Rin a Оов a 
To = $m pi, , (1—. t оов” a)? + gi 
This is a maximum when— l 
(1 — x at сов? a)? + 0? 
Sin a cos a 
is а minimum. 
This occurs when— 
(1 + 07) sec? a — 2 (1 + à? — 2 2!) sec“ a 
— 8 (221)? sec? a + 2 (x 21)? == 0. (12) 
If g were zero, and we shall find that it should be made 
as small as practicable, the solution of equation (12) would 


tan? a = үт f (Eri — gl. (18) 

This will not be very different from the true solution of 
equation (12). 

Power Factor.—The counter E.M.F. is seen from equation 
(7), to be in phase pt + e, where г is given by equation (9). 
The current is in the phase of the applied field (i.e., 
pf) thus lagging behind the counter E.M.F. by the 


ROT ATION 


Fia. 2. 


angle «. The applied E. M. F. will be rather nearer to the 
phase of the current than the counter E.M.F., since it 
contains an additional component (the О R drop) in phase 
with the current. The power factor will therefore be nearly 
cos e, where e is given by equation (9). | 

(To be continued.) - 


THE CONTINENTAL ELECTRICAL ENGI. 
NEERING INDUSTRY. 


THE Grow LAMP SYNDICATE AND Naw Courzrrrivn FAOTORIBS. 


IT is generally impossible to trace rumours to their source of origin. 
This has been tho case in relation to the international glow lamp 
syndicate which was formed by German, Austrian and Dutch firms 
a year or во ago with headquarters in Berlin. It was recently 
reported that the dissolution of the combination was contemplated 
on the alleged ground that new incandescent lamp factories were 
being built in Germany and Upper Italy, if not also in Austria. 


Whether the factories are being establisbed is quite immaterial at 


the present moment, but even if the rumour in this sense is correct, 
it didjnot consititute, а valid reason, at all events, from the syndi- 
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cated makers’ point of view, for the extinction of the organisation. 
This view of the question has apparently prevailed with the 
majority, who have now rejected a made by one of the 
members in favour ef the dissolution of the syndicate; and the 
latter will therefore continue its activity. 

The Allgemeine Electricity Co., of Berlin, is reported to have 
established an independent company for the manufacture of Nernst 
lamps in England, this ‘referring, apparently, to the recent registra- 
tion at Somerset House. The new company will not conflict with 
the Nernst Electric Light Co., as the latter's sphere of manu- 
facturing applies to business іп other countries. The A. E. G. has 
now practically absorbed the Union Electricity Co., and the share- 
‘holders in the Union Co. have adopted resolutions deciding upon the 
dissolution of the company and the appointment of liquidators for 

this purpose. 
| GERMAN UNDERTAKINGS. 

The Accumulator Works Co., of Berlin—-Hagen, which has a share 
capital that bas remained stationary at £312,500 for at least six 
years, bae just declared a dividend at the rate of 124 per cent. for 
1908, this rate comparing with 10 per cent. in each of the five pre- 
ceding years. Among the various enterprises in which this Tudor 


battery company is interested, may be mentioned the Russian Tudor. 


Accumulator Co., the Oerlikon Accumulator Co., the Spanish Tudor 
Accumulator Co., of Madrid, the Tudor Accumulator Co., of London, 
and several electricity works and tramways, The company's 
accounts show net profite amounting to £53,019, as against £47,777 
in 1902. The former sum has been arrived at after meeting working 
and general expenses and writing off £22,204 for depreciation, as 
compared with .£15,225 in 1902. In this connection it should be 
stated that the expenditure on the works’ machinery, plant and 
patterns has been written off entirely. The report of the directors 
observes that the varions undertakings in which the company is 
financially interested lead to the hope of furtber favourable 
development, and that almost tbe entire share capital of the Pollak 
Accumulator Co. has been acquired. At the recent meeting, the 
directors were authorised to raise additional capital to the extent of 
£100,000 for the purpose of enabling them, without having to 
convene a special assembly of sbareholders, to purchase or 
participate in any und ing likely to be of value to the 


company. 

The report of the Mix & Genest Telephone and Telegraph 
Works Co. states that, as in the Jatter part of 1902, the sales during 
1903 were brisk, and the turnover in connection with private 
customers was greater than at sny previous period. At the same 
time a larger demand was experienced from the State authorities, 
although it was lees than in the case of certain former years, which 
were specially favourable. The prices realised, however, did not 
recover from the decline of recent years, and it is to this fact that 
the financial results have not advanced in the same proportion as 
the volume of business. After writing off £9,259 for depreciation, 
as compared with £9,372 in 1902, the accounts for 1903 show net 
profits amounting to 418, 348, as against £9,897 in the preceding 
year. A dividend at the rate of 7 per cent. is proposed on the 
share capital of £180,000, this comparing with 4 per cent. in 1902, 
The report remarks that the independent branches at Hamburg and 
Cologne are developing, and have further increased their sales and 
profits, while in the case of the London branch, whose activity was 
detrimentally affected in former years owing to the unfavourable 
business situation in England, a material improvement has also 
taken place. If the more satisfactory position of trade continues, 
the directors exprees the hope that in view of the increased 
opportunity for finding remunerative employment, the present 
severe competition will be mitigated, and prices return to normal 
conditions. | 

The general meeting of the Company for.Electrical Enterprises 
of Berlin, which is purely an investment undertaking for electrical 
works of various kinds, adopted the report and accounts for 1903, 
and a resolution declaring a dividend at the rate of 3 per cent. as 
compared with nil in the previous year, and the transfer of £7,500 
to aspecial reserve fund. In reply to a suggestion that the latter 
sum should be devoted to the payment of an additional 4 per cent., 
Director Kocherthaler stated that the crisis through which the 
electrical industry had just passed, still rendered it necessary to 
exercise caution, and the reserve in question was for the purpose of 
strengthening tbe company in the eventuality of a return of 
unfavourable times. The share capital amounts to £1,500,000, 
while the bonded debt totals £1,750,000. The 3 per cent. dividend 
has been paid out of the net profits, which reached £61,050 as com- 
pared with only £687 in 1902. In 1901 the distribution was at the 
rate of 4 per cent., in 1900 8 per cent., and 10 per cent. in each of 
the two preceding years. The directors’ report states that a con- 
siderable portion of the company’s holding of preference shares in 
the Anglo-Argentine Tramways Co. has been disposed of at a profit 
as compared with the book value, while the advances made to the 
same tramways company and to the Chilian Electric Tramways and 
Lighting Co. have been converted into shares or bonds of the 
companies in question. 


FRENCH AND OTHER COMPANIES. 


The report of the French Thomson-Houston Co., which has 
declared a dividend at the rate of 5 per cent. on ashare capital of 
£1,600,000, points out that the tramways in which the company is 
interested, yielded increased receipts during 1903 without the 
expenses advancing in the same ratio, and only one of the nine 
companies failed to make a distribution of profits. It has been 
decided to add to the company’s business the construction of steam 
turbines on the Curtis system as promoted by the General Electric 
Co. in the United States, and for this purpose the scope of the 
Postel-Vinay works has been extended, the title changed to that of 


the Ateliers Thomson- Houston (Anciens Etablissements Postel- 
Vinay), and the capital of this particular company increased from 
£120,000 to £280,000. The patent rights for this type of turbine 
have been acquired by the Thomson-Houston Co. for France and 
French Colonies and for Italy, Spain, Portugal, Greece, and Egypt. 
The directors’ report refers to the acquisition by the Union Elec- 
tricity Co., of Berlin, of the patent rights for the Curtis turbine in 
the north and east of Europe, and states that the fasion of the 
former with the Allgemeine Oo. has led to an understanding between 
the French Thomson - Houston Co. and the Allgemeive Oo. for the 
limitation of markets and mutual co-operation. It is provided, 
under the arrangement, that the German company renounces all 
rights in tbe Riedler-Stumpf steam turbine for France, and under- 
takes only to sell electrical machinery in tbat country throngh the 
agency of the Thomson-Houston Co. On its part, the latter 
guarantees sales amounting to a minimum of those hitherto effected 
by the Allgemeine Co. in France, although they are not to exceed 
7 per cent. of those transacted by the French company. In addition 
to this, the A.E.G. and the Mediterranean Thomson- Houston Оо. 
have jointly formed a new Italian company, a definite portion of 
whose orders for the supply of turbines and electrical machinery 
will be placed with the French company. 

The prosperity of the Aluminium Industry Co., of Neuhausen, which 
has been evidenced by the accounts issued for a number of years, 
exbibits not the slightest sign of abatement, and, in fact, the company 
continues to show progressive resulte on the stationary share capital of 
£320,000 and the diminishing bond issue, which has now been 
reduced to £293,500. . After deducting working expenses and 
interest on tbe bonds, the accounts for 1903 indicate profits amount- 
ing to £102,644, as compared with £93,335 in 1902. The sum 
written off for depreciation, and the allocations for reserve fund, 
directors’ fees, and beaevolent fund leave £51,200 available for 
distribution among the shareholders, at the rate of 16 per cent., as 
against 15 per cent. iu 1902, and 13 per cent. in 1901. The directors 
state that all the company's works were sufficiently employed during 
the year, and the consumption of aluminium and carbide of calcinm 
had largely increased, although not to the extent of entirely occupy- 
ing the works at Neuhausen, Rheinfelden, and Lend Rauris, «Ма 
represent а total of 24,000 н.р. The company has, therefore, turn 
its attention to other manufacturing branches, of which the report 
does not give any information, although it states tbat they have con- 
tributed towards the profits. It is proposed to erect new works at 
Rheinau- Balm for the utilisation of water-power, and as the nego- 
tiations for the taking over of the Héroult patents for the producti 
of steel bave been brought to a definite conclusion, an installation 
for this purpose will presumably be carried out in tbe course of the 
summer. 

The gross profits of the Baden Motor Co. for Applied Electricity, 
which is closely associated with the Brown-Boverl Co., amounted to 
£27,865 in 1903, as compared with £26,343 in the preceding year. 
After meeting diture and interest on the bonds, there remains 
a net profit of £13,308, whicb, together with the balance brought 
forward, makes a total of £20,883 available for disposal, as against 
£8,030 in 1902, but in the latter year a large sum was written off for 
depreciation. It is proposed to pay a dividend at the rate of 4 per 
cent. on the share capital of £400,000, whereas a year ago no distri- 
bution took place, as most of the surplus was carried forward. The 
report of the directors of the company, which is interested in various 
lighting and power enterprises, supplies machinery and under- 

os а wiring business, states that tbe various undertakings made 
further p and the prospects for the current year are favourable. 

The Société Générale Belge d'Enterprises Electriques of Brussels, . 
which has a share capital of £240,000, is understood to be intimately 
related to the Berlin Union Electricity Co., which is being entirely 
of olei by 5 E 79 а Interested in а number 
of Belgian and foreign electric lighting and tramway undertakings, 
the Bocié:é Générale has realised from the yield on investments, 
commissions, &c., net profits totalling £10,448, which allow of the 
payment of a dividend at the rate of 4 percent. for 1903, as compared 
with no distribution in the preceding year. The company is in 
competition with the Belgian Empain syndicate for the erection of 
a large new generating station for the municipality of Bruseels. 

The sharebolders of the Union Electricity Co., of Vienna, which 
bas terminated the year 1903 with a deficit of £140,000, have just 
adopted a scheme for the isation of the undertaking with a 
view to ita being placed upon an improved financial basis. The 
scheme provides—and this partly as a result of the amalgamation 
of the German Allgemeine Oo. and the Berlin Union Oo.—for the 
conversion of the Austrian concern into the А.Е G.-Union Oo., the 
reduction of the share capital to £60,000 and the creation of new 
sbares to the extent of £100,000, so as to bring the total capital up 
to £160,000. It is also intended to make changes in the internal 
organisation of the company, and on their completion new branches 
of manufacture are to be embarked upon, especially in regard to 
steam turbines of the type promoted by the Allgemeine Co., of 
Berlin. 


LEGAL. 


Tos HESS Gas Ілант anv Coreg Co., Len. 


In the Chancery Division of the High Court of Justice on Tuesday 
(June 7th), Mr. Justice Farwell in this case had before him a peti- 
tion asking the Court to sanction alterations in the memorandum 
of association. The company was formed under the Companies“ 
Acts of 1856 and 1857, but it had never been registéred under the 
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Act of 1862. It was formed to manufacture and sell gas and coke, 
but it now wished to have power to carry on the business of an 
electric light and power company, to deal with the residual pro- 
ducts of gas, to supply electric fittings to consumers, and to borrow 
capital. The company was a most prosperous one, the shares which 
were issued at £15 standing now at a premium of £26. The share- 
оше" were absolutely unanimous in favour of these powers being 
acq 

Mr. Justice FARWELL sanctioned the alterations. 

Mr. Jenkins, K.C., appeared for the petitionerg, and Mr. Cann 
for the local authority to oppose, but bis Lordship declined to hear 
him on the ground that they had no locus standi. 


М 


BUSINESS NOTES. 


Electrical Wares Exported. 


WERK ENDING JUNE 9TH, 1908, WEEK ENDING Jupe "TH, 1904. 


Adelaide ev ee ee Value £51 Adelaide ee ee ee Value 4115 
Aden . [EJ Aden ee ee eo ee ee 11 
Alexandria. Elec. tases . -140 Alexandria. n s 111 
Amsterdam . s 17 » Elec. t'mway goods 284 
Auckiand ee — ee 825 " [T] Te eg. mat. 187 
ЕА Teleph. mat. .. 2,040 | Amsterdam Бе is ° 

er im © а E .. 126 Auckland 49 
Bluff . es ЖА v . 16 Teleg. mat... .. 458 
Bombay * — Bahia. Teleg. mat. . . 10,500 
ТІ Teleg. 41 ‘Ban kok ee ee oe ee 260 
Buenos Ayres. Teleph. `баЫе.. 285 Bom э és bi .. 48 
Calcutta ie .. M Boulogne 2 20 
" Teles. mas. . ee 1,006 Brisbane. Teleph. “cable ee 817 
Town oe o 90 Buenos Ayres oe 186 
Co. bo ee EJ ` ee [E] 296 op Teleph. “cable. . 410 
Copenhagen Я 48 | Calcutta š 80 se „ 504 
95 67 1 Elec. machines . 815 

ban oe oe 883 » Те} . mast. ° 
East London > Кя A 19 ч Teleph. mat. ee 361 
Fremantle . 147 41 
ae Teleg. mat, , . 180 » ec. machinery .. . 1,446 
Kobe . T . 219 Christchurch es 17 
Lisbon ni е, T vs Es сэ ombo  .. 5% vs cr 

? ec. оа e ee oe penhagen ee ee ee 
ta ee ee ee ee es 18 ban e ee ee 251 
Mauritius. Teleg. mat... .. 646 i Elec. machinery 759 
Melbourne «+ ee 101 Teleg. mat. .. 1,086 

New York .. - T T 19 East London "m 
Perth ee ee ee ee 1,061 v Elec. machinery 886 
Port Elizabeth  .. va „ 460 „ „  Teleg.mat. . 218 
Quebec vs we we -- 70 Fiume oP * es * 80 
Rangoon... T oe ve 9 Flushing ss e .. ВІ 
Rio Janeiro .. - , 9 Fremantle . .. 29 
i Teles. ‘cable eo 715 s Eleo. machinery oo 454 
Santos T os га 80 » Teleg. mat, „ 546 
pangna ве А iat пои 5% s ve $s ч 

eo [Г] urg ee ee ee 

e Teleg. wire vs 44 " Teleg. mat. .. as 
ione ee 174 Hong Ko ee ee ee ee 108 
stein: Teleg. mat. .. 818 Kobe E ve ae .. 387 
Моюн. Teleg. mat. S 8 Launcesto . 710 
Yokoham ee ae .. 898 Lisbon. Teleph. mat. T T rd 


Odmaru ee “eo oe ee 108 


Port Elisabeth  .. oe os 82 
Rio Janeiro.. TT . 179 
90 Teleg. mat. ee 1,728 
Rotterdam ee ee se e 41 
T Elec. fuses.. es 48 

Bt. Petersburg ‚ә . 99 


25 Teleg. mat. 100 
Shanghai ee es ee ee 796 
Singapore , А Ti 


; Eleo. machinery 4-975 

2 oo mat. . 110 

gine El hi | 

lec. mac nery 
Wellingto 


Teleg. mat. : ў 1,013 


Yokoham ee 1,259 
Zanzibar. Teleg. apprts. 170 
Total ^ 211.684 Total £31,581 


Foreign Goods Transhipped. 


Sydney. Elec, lamps .. Value £50 Auckland. Teleph. goods vaine 238 
: 5 Buenos Ayres. с. mat. 9 


Melbourne. Elec. goods ys 51 
Rio Janeiro. Teleg. mat. 188 
Shanghai. Elec. goods .. .. 88 
Sydney. Elec. goods wa 86 


Total .. oo £1,581 
. Fire Alarm Installations.—The May-Oatway Fire 
Appliances, Ltd., have recently given out contracts for their instal- 

lakio ns ав followa:—For the premises of Messrs. J. & P. Coats, Ltd.: 
Contractes 1, 5 and 6, National Telephone Co.; contracts 4 and 7, 
Messrs. Wylie & Lochhead, Ltd.; contracts 2 and 3, Messrs. J. 
Kilpatrick & Son. The work at Mose's Empire Theatre, ‘Edinburgh, 
and on the premises of Messrs. J. Taylor & Son, Edinburgh, is in 
the bands of Messrs. Wm. Douglas, Ltd.; Mesers. Troup, Curtis and 
Co. are to equip the premises of Messrs. 'Btapley & Smith, London ; 
and Messrs. McIntyre, Hogg, Marsh & Co., London; and the 
Private Wire Installation Co. is to carry out the requisite work on 
the premises of Messrs, W. L. Lucas & Co., London. 


Trucks for Sale.—The Isle of Thanet Electric Tram- 


ways and Lighting Co. is offering 20 pairs of maximum traction 


trucks for sale. See our advertisement pages to-day. 


Kelvin Testing Set.— We illustrate herewith a new form 
of motor-generator intended for use with Lord Kelvin’s well-known 
insulation testing set. In the past, primary or secondary cells have 
been used, but these must necessarily be small if the requisite 
number of cells to give the desired voltage are to be supplied in a 
compact form. Although these cells will give satisfaction and work 
well for a considerable time, provided they are properly looked 
after, trouble is sometimes experienced due to the box containing 
the cells being left in a damp situation, thus causing rapid 
deterioration. The instrument as now put on the market by Mesars. 
Kelvin & James White, Ltd., is in a very compact portable form, 
and consists of a 6-volt storage battery of 15 to 20 ampere-hours 
capacity, and a small motor-generator which is driven from the 
storage battery. The capacity of the 6-volt battery being large, no 
trouble is experienced due to surface leakage or local action. 

The field of the motor-generator consists of permanent magnets, 
but these have extra coils fitted which are used ав а starting resist- 
ance, 80 that the magnets are re-magnetised every time the motor is 


KELVIN TESTING SET: BATTERY AND Moron- GENERATOR. 


started up. The motor-generator is arranged to give 300, 400 or 
500 volts, this allowing tests to be made on line at the actual 
working pressure. The voltage of the generator can, of course, be 
varied either by the starting resistance, or by altering the number 
of cells driving the motor. When used under any particular con- 
ditions, however, the voltage of the generator remains absolutely 
constant, even when tests are being made on a short circuit, 
as there is always the resistance of the galvanometer (50,000 ohms) 
in circuit. The size of the motor-generator is approximately 
10 in. x 9 in. x 6 in., and the 6-volt battery 73 in. x 54 in. x 44 in, 
and the weights are such that they can be easily carried about. 


A New Single-Phase Motor.—Messrs. T. Harding 
Churton & Co., of Leeds, have recently commenced the manufacture 
of a.c. motors of the induction type for single-phase circuits. The 
characteristic features of the polyphase motors, which have for some 
time been made by this firm, have been embodied in their single- 
phase motor. We are informed that very high efficiency and 
power-factor are obtained, and that the motors run particularly 
quietly and with comparatively slight increase in temperature, The 


HARDING CHURTON SiNGLE-PHasE MOTOR. 


starting power, too, is said to be highly satisfactory. When the 
motors are provided with rotors of the short-circuited type, the 
starting is effected by means of a throw-over switch, the motor being 
started by auxiliary coils which are cut out by the switch when the 
motor has attained full speed. This arrangement answers well 
whenever the motor is not required to start on load. When a large 
starting torque is required, the rotors are wound, the free ends of 
the windings being connected to slip-rings. The starting switches 
for such motors are provided with a multiple-contact switch and 
resistance, the resistance being inserted in the rotor windings when 
starting, and gradually cut out as the motor runs up to speed. 
This resistance may also be used for regulating the speed of the 
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motor when required. The end-shields are capable of being turned 
round to enable the motor to be fixed to floor, ceiling, or wall. as 
required, and the bearings are provided with oiling rings. The 
terminals are arranged on one side of the motor and protected by & 
neat cast-iron cover. We understand that Messrs. Churton & Co. 
have already supplied, and bave on order, a considerable number of 
their alternate-carrent motors of various sizes up to 30 m.P. The 
motors are made in sizes ranging from 1 to 70 H. v., particulars of 
which are given in the makers’ list No. XIX. just issued. 


Electrical Fittings.—Messrs. Ward & Goldstone, of 
Dutton . Street, Strange ways, Manchester, send us particulars of 
several of their electrical specialities, among which the Olaf 


faseboard and fuse carrier are prominent, as eamples of hizh quality 


“ OLAF” F'USE-CABBIEB. 


workmanship. The novelty of this board is in the fase carrier 
heavy clamping nuts. It is provided with alternative channels (in 
(prov. prot.) which is constructed with solid metal tongues and 
and out of sight) for the fuse, and for 500-volt circuits, the arrange- 
ment permits of 5j in. length of fuse wire being inserted. The 


u GUARDIAN” HAND-SHIELD Fuss. 


4 
firm also make the Guardian hand-shield fuse, which is recom- 
mended for work involving high voltage and current, and a lavatory 
bolt switch of improved design, & small plunger switch being fitted 
on the door frame, in line with the bolt on the door, and being 


La4vaTORY BorT Буттон. 


operated when the bolt is shot home after closing the door. The 
frm are manufacturers of cables, watertigbt fittings, switch- 
boards, &c., full particulars of which are enumerated in their 
supply liste. 

Auction Sale.—On June 15th, at Bermondsey, Messrs. 
P. Huddleston & Co. are to sell the stock of an electrical engineer 


by кочоп. Some particulars;are given among our advertisements 
ау, | 


Catalogues and Lists. — The TEMPERLEY TRANS- 
PORTER Co., of 72, Bishopsgate Street Within, E. C., have issued 
their 1904 catalogue. This is an excellent production, containing 
illustrations and descriptive matter of the numerous applications of 
the transporter to wharves, railway sheds, warehouses, goods yards, 
generating stations, gas works, factories, special vessels, and appa- 
ratus for coaling war and merchant ships, both at sea and in port. 
Tbose who contemplate a convenient and. efficient transporting in- 
stallation cannot do better than study the convincing matter con- 
tained in the above catalogue. 

Section II. of their catalogue of electrical instruments has just 
been received from Messrs. Млгрев Bros. & Тномрвох, LTD. 
It is devoted to their well-known dead-beat moving coil ammeters 
&nd voltmeters, and. has been revised and extended throughout, a 
number of new features being included. Some introductory notes 
briefly state the great progress which has been made in the business 
since 1896, and a list is given of some of the more important authorities 
for which the company has manufactured. The particulars, such as 
code words, prices and standard ranges are plainly detailed in 
tabular form, illustrations, dimensional and general descriptive data 
being also given. Sector and edgewise instruments, portable tèst- 
ing seta, shunts, motor-car instruments, typical scales, and interior 
views of the works of the company at Dalston are included. 

From Mzssus. GriryirHs Bros. & Co, of Bermondsey, we 
have received a circular giving particulars of some of their special 
enamel preparations for machine finishing. 

As the number of single-phase alternate current circuits having a 
periodicity of 60 is on the increase, the Lanapon-Davizs Мотов 
Oo., LTD., of Southwark Street, S. E., have got out a smali folding 
pocket price list of motors snitable for that periodicity. 

: Messrs. Monrge-Oattow & Co., of Ludgate Broadway, E. O., 
have issued a revised price list for 1904, of their Perfecta starters, 
tors, and controllers. 

The ELEOTRIOAL Co. has sent us a list containing copies of a 
number of recent testimonials received from borough electrical 
engineers respecting the resulta obtained with the Nernst lamp used 
for street lighting. | 

A new 16-pp. illustrated pamphlet (No. 68) has been issued by 
the BERLINER TELEPHONE MaxUrFaAcTURING Co., quoting reduced 
prices for a number of their now well-known telephone in- 
struments. 

Messrs. W. H. Batrgx & Co., Lrp., of Salford, have sent us a 
copy of their 28-ЪР. catalogue of safety valves and alarms. 

The BnarrisH WzsTINGHOUSB Co.’s latest publication is No. 
В 1,080, and it describes the No. 200 tramway motor. No. B 1,072, 
issued а short time ago, detailed the company's No. 90 М tramoar 
controller. 

Several new illustrate 1 lists have just been issued from the press 
by Messrs. Ногрен & BnRookzm, Lro. They are: No. 67 describing 
the “P.S.” (protected seat) valve; Мо. 66 particularising their 
motor-wagon injector embodying the “P.S.” valve; and a small 
leaflet devoted to the Brooke’s separator. | 

The MinBLEES, Watson Co, Lrp, of Glasgow, have sent us a 
description of their surface condensing plant (and tests thereon) 
supplied for the British Thomson-Houston Co.’s works at Rugby. 
A note follows of some of the more important condensing plants 
which either have been, or are being, installed by the company for 
power supply and traction companies. The list is contained in a 
cover admitting of the filing of other lists as issued by the company. 

Mr. Јони Jones, of Carlyle Works, Ohelses, in his A" list just 
received, gives numerous illustrations and prices of his patent cast- 

iron drainage fittings, mauholes, and manhole covers. One of the 
specialities is a patent ventilating cover for pavement, roadway, 
and other electric main inspection chambers.  . 


Franee.—La Société des Etablissements Postel-Vinay, of 
Paris, the makers of the Postel-Vinay electric motors, have 
increased their capital from £120,000 to £280,000. 


Brush Contracts.—The Brush Electrical Engineering 
Co. has secured the following contracts :— 
Pietermaritzburg Corporation.— Six completely equipped electric tramcars 
(with B.T.H. equipments); one watering car (per Westinghouse Co.). 


County of London Electric Supply Co.—Forty-two 25-xX W. transformers. 
Mr. W. M. Murphy.—15trucks for Paisley tramcars. 


German Imports and Exports of Electrical 
Machinery.—The exports of electrical macbinery from Germany 
continue to show & steady upward tendency, the returns for the 
three months ending with March last indicating that the shipments 
during that period amounted to 3,434 tons, which compares with 
only 3,026 tons in the corresponding quarter of last year. There has 
also been a slight increase in ithe imports of foreign electrical 
machinery into Germany—from 156 tons in the firat three months 
of 1903 to 298 tons in the quarter ending with March last. 


Private Telephones.—The contract department of the 
National Telephone Oo. has lately set up private telephone installa- 
tions for the Lambeth Board of Guardians; for Ashton’s Library, 
Old Bond Street; for Mesers. Shaw & Sons in Fetter Lane; for 
Messrs. Fuller’s new tea rooms in Regent Street; and has supplied 
73 metaphones at Bt. James's Court, Buckingham Gate, to be fixed 
in conjanction with the various passenger litte. 


Paint Solvent.—We have received a sample of 
Eberson’s V. and P.“ solvent, a solution which is stated to be a 
perfect varnish and paint remover, and whiob, on account of the 
extreme facility with which such operations can be conducted as 
compared with the “scorching and scraping” method in use 
hitherto, ie recommended to the notice of those engaged in this 
class of work. The“ V. and P." solvent is supplied by Messrs. John 
Mathews & Co., of Hatton Garden Works, Liverpool. 
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Bankruptcy Proeceedings.—At the public examination 
of David Todd Cameron, electrical engineer, of Saltash, at Stone- 
house Bankruptcy Court, on June 1st, the Official Receiver stated 
that the business appeared to have been properly conducted, and 
the books were well kept. The business done amounted to under 
£100, and that was not very remunerative owing to the cutting of 
prices by the keen competition in the district. The examination 
was closed. ae 

At Liverpool Bankruptcy Court on Juae 2nd, John Jas. De Lacy, 
and Howard Kyan De Lacy, trading as De Lacy Bros., electrical 
engineers, of 38, Old Hall Street, Liverpool, were publicly 
examined. It was stated that the statement of affairs had not been 
filed. Owing to the illness of one of the partners, the examina- 
tion was adjoarned until July 16th. 

Robert Fyfe Barr, jan., electrical and engineers’ furnisher, the 
sole partner of the firm of Brown, Scott & Co., 1964, 8t. Vincent 
Street, Glasgow, was examined before Sheriff Substitute Fyfe in the 
County Buildings, Glasgow, on June 2nd. Bankrupt stated that 
he started business in July, 1902, along with Mr. Brown Scott, and 
Mr. Scott was in the business till February 4th, 1903. He then 
retired from the firm, which was formed for the wholesale supply of 
electrical material. At the start bankrupt contributed £50 to the 
business, while Mr. Scott put in nothing. Bankrupt got the agency 
for the Renewable £lectric Lamp Oo., in connection with which he 
expended some capital and labour in making a connection. That 
company, however, went into liquidation just as he was ing 
to realise some profit for his work. On August 1st, 1903, he assumed 
as partner, a Mr. Woodford; the partnership subsiated till October 
24th, when it was dissolved. Mr. Woodford did not fulfil his obli- 
gations under the agreement, and bankrupt refused to accept him as 
a partner. On December 23rd Mr. Kemp became a partner, but he 
did not begin business because he did not think the work was con- 
genial to him. The business was at this time removed to 1964, St. 
Vincent Street. Bankrupt supplied various sums—£50, £25, &о.— 
from his own private banking account in order to keep the business 

` going. He found himeelf in difficulties over a case in the law 
courts. His failure he attributed to many causes:— Having to re- 
move 80 often ; his loss on the Nernst lamp; and what he dropped on 
the failure of the Renewable lamp. In answer to farther questions, 
bankrapt said there had been a great many failures in his line of 

" business, he having ben concerned in no less than five. There was 
an action against him for the price of a dynamo, which he lost. 
To these causes he attributed his present position. But for the 
expenses in litigation he would have been able to clear off a great 
number of bis debts, The statement of affairs showed :— Liabilities, 
£713 12s. 1d., and assets £242 98. 5d., a deficiency of £471 28, 8d. 

Alexander Scott Johnstone, sole partner of the firm of A. 8. John- 
stone & Co., electrical engineers, 57, Hope Street, Glasgow, was 
examined in bankruptcy before Sheriff Substitute Boyde, in the 
County Buildings, Glasgow, on Monday. Bankrupt stated that he 
commenced business in October, 1901. His capital amounted to 
£200, of which £100 was spent in furnishing. He had little expe- 
rieuce of the trade of an electrical engineer before he started. Не 
was the manager for a firm, who supplied everytbing, in South 
Africa, and on coming home tothis country he set up on his own 
account. He took his brother, who was a practical man, into the 
business to assist him, and paid him 35s. per week, and afterwards 
£2 per week. He took general contracte for electric lighting work. 
He made profite, but he had also some losses on his contracts. The 
statement of affairs showed :—Liabilities, £1,692 17s. 2d.; assets, 
E232; a deficiency of £1,416 178. 3d. Bankrupt attributed his losses 
to various causes—to his stockbroking transactions during 1901 and 
1902, through the fall of South African and West African shares ; 
loss of £400 on the Nernst lamp; а cashier who bolted with £120, 
and theloss of about £260 on bad debts. АП these items made up 
his deficiency. He first knew that he was in a state of insolvency 
in January last when he was pressed by one of the creditors. Не 
had never been in partnership, and had produced to the trustee all 
the books of the firm. He was not made bankrupt before his seques- 
tration, and he had given no preferences to any of his creditors. 


Dissolutions and  Liquidations.—Creditors of the 
Dover Electricity Supply Co. must send particulars of their debts, 
o., to the liquidators, Park Street, Dover, by June 24th. 

Mr. E. T. Oubridge, of 170, Sandhurst Road, Catford, has ceased 
to be а partner in the Southern Electrical Aocessories Oo. (4, 
Newington Causeway, London) The business will be continued 
ms the same style by iMessrs. F. W. R. May and E. G. К. 
Calder. 

Mr, Alfred Riley, the liquidator of O. Berend & Co., Ltd., has 
issued his statement of affairs at the date of the declaration of the 
first and final dividend of 22d. in the E. The costs of the winding - 

were considerably increased by legal proceedings brought on 
behalf of the debenture-holder, and by the action of certain 
creditors who claimed to be entitled to preferential payment, and 
whose claims were disallowed. | 


Belliss Engine Contracts.—The following contracts 
have been placed with Messrs. Belliss & Morcom, Ltd. :— 


For Wolverhampton destructor, by Thos. Parker, Ltd., two 180--190-н.р. 
engines for direct ooupling to Parker dynamos. 

For Wolverhampton Corporation, one 480 —475-ñ. P. engine for direct coupling 
to a 800-xw. generator. 

F'or Anchor liner Caledonia, by W. C. Martin & Co., one 100-н.р. engine for direct 
coupling to Siemens dynamo. 

For Madras Tramways Co., Ltd., by the E. O. O., one engine for direct coupling 
to an E. OC. O. 900-к w. generator. 


Trade Announcements.—Mr. Andrew Brown, of 110, 
Cannon Street, H. C., has sent us a catalogue detailing the per- 


forated metals and dynamo stampings of Messrs. Franz Meguin and 
Co., Ltd., for whom he is sole agent for the United Kingdom. We 


note that the equivalents of the English and German zinc gauges 
are given in decimals of an inch and aleo in millimetres with 
weights per square foot. Mr. Brown bas also been appointed 
London and dietrict agent f т Mesars. G. B. Smith & Co., of 
Oraighall Iron Works, Glasgow. 

Messrs. Grindlay, Ross & Co., have removed from 29, Commerce 
Street, to 79, Mains Screet, Glasgow. 

The electrical branch of the Crypto Works Co., Ltd., has been trans- 
ferred to the Crypto Electrical Oo., 3, Tyer's Gateway, Bermondsey 
Street, London Bridge, 8.E., to which address all communications 
relating to orders should be sent. Current accounts, due to or by 
the Orypto Works Co., Ltd., must be paid, or rendered, at the 
office of that company at 29, Clerkenwell Road, E. O. 

Messrs, J. and A. Anderson have removed to more commodious 
premises at 231, St. Vincent Street, Glasgow. 

In order to deal with increasing business, Messrs. Pickering and 
Co., of Edinburgh, have removed to larger premises at 95, 99, and 
101, Broughton Street, where they hold a very large stock of cables, . 
all electric accessories, &c. An excellent showroom has been fitted 
up, showing over 1,000 different designs of electroliers, brackets, &c. 

Owing to increasing business, Messrs. Spearing & Stark have 
removed from 107 to 109, Merton Road, Wimbledon. 

Messrs. Hodgson Wright & Wood, of Halifax, have appointed the 
firm of Messrs. Drewett & Hood, of 26, Bath Street, Bristol, and 
180, Fleet Street, London, as their sole representatives for the sale 
of continuous current motors and dynamos, &c., for the whole of the 
south and west of England. | 

The Electrical Trades Engineering Co. has removed to 22, York 
Place, Baker Street, W. 


Book Notices. — **Radio-Aotivity : an Elementary 
Treatise from the Standpoint of the Disintegration Theory.” By 
Fredk. Soddy, M.A. London: The Electrician Printing and Pub- 
lishing Co., Ltd. : ў | 

Quarterly Bulletin of the American Institute of Architects.” 
October 1st, 1903, to January 1st, 1904. 

“Radium and other Radio-Active Elements.” Ву L. A. Levy 
and Н. d. Willis. London: Percival Marshall & Oo. 26. 6d. net. 

" Africa and National Regeneration.” By E. F. Chidell. Second 
edition. London: Thos. Barleigh. 1s. i 

" Modern Electric Practice.” By Magnus MacLean, "Vol. III. 
London: The Gresham Pablishing Uo. 12s. 6d. net. | 

“ Electric Lighting for Amateurs." Tae Model Engineer Series, 
No. 22. Edited by Percival Marshall. London: Percival Mar- 
shall & Co. 6d. net. ET 

Raworth's Traction Patents.—We understand that 
orders have been received during the week for one demi-car with 


regenerative control for the Glossop tramways, and for three new 
cara (full size) for the Scarborough tramways. The number of cor- 


. porations and companies that have decided to introduce regenerative 


control is now raised to ten. 


Curtis Turbines for Japan.—The Tokyo Railway is 
constracting a tramway system in Tokyo which is to Ъз operated 
by electricity. It will be one of the most up-to-date plants of its sise 
in existence. It has been decided to use turbines for the generating 
plant, and the order has been given for four 1, 500-KEw. and two 
500-Kw. Curtis turbine units, together with the necessary switch- 
gear, and 800 G. E. 54 motors for the equipment of the tramcars. 


Asbestos Tubes.—From Oresswell's Asbestos Co., Ltd., 
of Bradford, we have received a sample of asbestos tubes for elec- 
trical requirements. The wall of the tube is compact and hard, 
and capable of withstanding a great pressure. The tubes possess a 
high degree of non-conductivity of electricity, as well аз of heat, and 
are, of course, fire- proof. | 


LIGHTING AND POWER NOTES. 


Aston Manor,—Some 75 burgesses have petitioned to be 
received by the Council, with a view to settling an alleged grievance 
in the matter of charges for energy. It is claimed that tbe mis- 
understanding has arisen through the consumers wrongly reading 
their metera. 


Barking.— The U.D.C. has decided that the tramway 
department shall be charged the same rates as private consumers, for 
power and ligat. 


Birkenhead.—The Т.С. has resolved to apply to the 
L.G.B. for sanction to borrow the sum of £20,000 for feeder and 
distributing cables, electric meters, &c., estimated to be required 
duriog the ensuing three years. 


_ Birmingham.—The report of the Electricity Supply 
Committee on the year’s working of the undertaking shows that the 
number of units sold amounted to 4,367,164 units, compared with 
3,737,419 in the preceding year, an increase of nearly 17 per cent. 
аз compared with increases of 10 per cent. and 11 per cent. for the 
‘two preceding years. There was an increase of 234 new consumers, 
an addition of 12,000 lamps of 16-0. . or their equivalent, and an 
extension in the mileage of the mains of over 52 miles. The 
output for last year represented about double what it was four 
years ago when the Corporation took over the concern. Ав the 
result of several improvements in the working, and other directions 
which had been suggested by the engineer, the cost had been 
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reduced this year to about 1d. per unit. Although there has been 


an increased output, a saving of nearly £1,000, or about 10 per. 


cent. on the coal bill, has been made, due to lees fuel being con- 
sumed. Under Repairs and Maintenance and Renewal of Works,“ 
there is а saving of nearly £1,000 shown, and in the distribution a 
small saving of £200. A’gross profit of £36,939 is shown. The 
charges for interest on sinking fund were £26,527, leaving a net 
profit of £10,412, as compared with £6,788 last year. The whole of 
the surplus bas been carried to the reserve fund, making the 
balance to its credit £37,613. The increase in receipts only 
amounted to £2,000, owing to the reduction madé in the price of 
energy in July last. 


Blackburn.—The T.C. has fixed the price of energy for 
lighting at 4d. per unit on the flat rate, or 6d. and 3d. on the rebate 
system. For power the charge will be 154. per unit for the first 
1,500 anits per quarter, and 1d. per unit beyond. Meter rente are 
to be abolished from July 1st. 


Bolton.—The T.C. has reduced the prices for energy to: 
— Lighting, 4d. and 1d, maximum demand, first three hours; power, 
first 1,000 units per quarter at 2d., and all in excess, 1d. ; tramways, 
subject to the consent of the B. of T., 1°10d. per unit. At а recent 
meeting it was stated that the output for the past year was 5,056,898 
unite, an increase of over 1.250,000. The gross revenue amounted 
to £39,309, an increase of £5,228 on the previous year, and the cost of 
generating to £14,914, the gross profit being £24,395, or an increase 
of £3,588. There was a net profit of £7,480, and it was proposed to 
credit £6,818 to the relief of the rates. i 


.  Bredbury and Romiley. — Recently the 

approached the Stockport T.C. on the E.L. question. In reply, it 
was pointed out that the proposal to take energy from the tramway 
trolley wires would not be satisfactory for shop and street lighting. 
It was also pointed out that the cost of extending the cables to 
Bredbury would be greater than that of a small station. Regarding 
the transfer of the E.L. order, the Corporation intimated that it 
was not prepared to consider the matter unless it could be shown 
that the undertaking would pay within a reasonable time, and it 
would require a guarantee that a sufficient number of persona would 
take a supply. ; 


Colchester.—The T.C. has reduced the price of energy 
as under:—Up to 100 units per quarter, 4d.; exceeding 100 units, 
55 to 200 units, 23d.; exceeding 500, 24d., with a discount of 

per cen 


Coventry.—The Corporation has given instructions to 
prepare a scheme for laying mains in the Hill Fields district ; 
the plans and spetification for the extension of the engine house 
have been passed, and tenders are to be obtained. 


Devonport.—The T.C. has reduced the price of energy 
for power and heating to 23d. per unit. 


Dundee,—The T.C, has declined to entertain a discri- 
minating charge for intermittent power consumers, and on the 
recommendation that two large motors intermittently used by a 
consumer (which it is claimed affect the steadiness of the light in 
the district) shall be disconnected, it has been decided to defer the 


Ealing.—The result of the working of the electricity 
undertaking for the year ended March, 1904, shows a gross profit of 
£12,142, and a net profit of £3,838. All losses are now stated to 
have been cleared off and £2,000 carried to reserve fund. The T.C. 
has resolved to reduce the prices of energy to consumers as follows: 
— Lighting, 5d. ; or during the six summer months, 7d. and 2d. half- 
hour maximum demand, and during the six winter months, 7d. and 
2d. 14 hours maximum demand; churches, 44d.; heating, 2id.; 
power, 24d. to 2d. per unit. Slot meter rente are to be abolished, 
229 reduction in the rate of 6d. per unit through these is to be 

e. 


Eton.—A report has been presented to Eton U. D. C. 
respecting the cost of pumping at the sewage works by electricity 
during the past year. The expenditure was £372, against £494 
when steam was used, and this in spite of much additional pumping 
owing to the recent floods. During the year 21,864 units were used, 
6,000 being at 3d., and the rest at 14d. j 


Faversham,—The supply of energy for lighting was to 
be commenced by the T.C. yesterday. The scale of charges is 6d. 
per unit for lighting: 3d. per unit for power (over 2 kw.), with 
meter rents of 1s. per quarter up to 25 8.c.P. lamps, and 1s. 6d. per 
quarter up to 50 lamps. | 


Felixstowe.—The L.G.B. has forwarded to the U.D.C. 
sanction to raise a loan of £14,160 for the purchase of the under- 
taking of the Suffolk Electricity Supply Co., and for extensions of 
plant. In all £17,160 was applied for, and the balance is reserved 
uatil the Council finds it necessary to raise that sum, i.c., when the 
company can show a profit of 6 per cent. 


Folkestone.—The T.C. has declined to accept the offer 
of the electric lighting company at £18 per annum for street aro 
lamps, unless they are lit all the year round. 


Germany.—A 1,000-H.r. steam turbine is about to be 
added to the plant at the municipal electric light station at Krefeld. 
The establishment of а municipal electric light station in the town 
of Bad Kissingen has been decided upon. 


U. D. C. 


Golborne.— The U. D. C. has asked the Lancashire 
Electrical Power Co. what facilities they will give it for taking 
energy in bulk at а later period, if the Council oonsents to tie 
company supplying customers in the district. 


Handsworth.—The U.D.C. has decided to proceed with 
ite lighting scheme and to put down mains in the principal thorough- 
fares. A site for the generating station has been secured in Piers 
Road, and it is hoped that energy will be generated there before the 
end of this year. 


Horsham.—The electrical engineer, Mr. W. B. Morgan, 
has submitte 1 his annual report of the second year's working. Oon- 
sumers had increased 53 per cent. and lamp connections 43 per cent. 
Considerable extensions in plant and mains were made during 
the year. Tbe increase of units sold to private consumers was 
31 per cent. The accounts show a total deficiency at the present 
time of £1,258, after paying off £796 on account of principal. 


Hull.—At the Council meeting held on the 2nd inst., 
the motion of the E.L. Committee recommending a supply of 
energy to the N.E. Railway Co., for not less than 1,000,000 unite 
рет annum for three years, at 13d. per unit, for a 27 per cent. load 

tor, and to Messers. Reckett & Sons, 500,000 units per annum for 
five years, at 11d. per unit, for a 33 per cent. load factor, was under 
discussion, and after considerable adveree comment by prag Si 
ciative members, was finally agreed to. We congratulate Mr. 
on his acquisition and sympathise with him in his difficulties. 


Keighley.—The T.C. has applied to the L. G. B. for а 
loan of £11,500 for E. L. purposes. 


King's Norton.—The B. of T. has deferred the question 
of revoking the E. L. order for another three months. The U. D.C. 
is negotiating for the working of the order. 


Leyton.—The U. D. C., on the 7th inst., decided to ask the 
L.G.B. to sanction a loan of £300 to install electric light in the 
Newport Road school. 


‚ Visburn.—The scheme for the proposed electric lighting 
of the town has been abandoned. 


Liverpool.—The Т.С. has applied for a loan of 
£400,000 for electricity purposes. 


Liverpool Docks.—The Works Committee of the Mersey 
Docks and Harbour Board bas recommended that the new entrances 
to the Brunswick Dock be lighted by electricity, and that certain 
work in connection with existing lights in the locality be carried 
out at a total estimated cost of £1,150. 


Hiddlesbrough.—The financial result of the past year's 
working of the electrical department has been a profit of £534, as 
against a deficit of £454 in the previous year. 

The Committee accepted tenders amounting to £3,370 for the 
buildings connected with the extension of the generating station. 


Middlesex.—The О.С. last week received communications 
frem the B. of T., stating that it was not intended to proceed with 
the Acton E. L. prov. order, and that it had decided to grant the 
Hampton Wick and District E.L. prov. order. 


Newbiggin.—In response to a letter by the U.D.C. 
a representative of the Northern Electrical Supply Co. will 
inspect the district shortly, with a view to arranging for an elec 
tric supply. 7 


Nottingham.—The Electricity Committee of the Cor- 
p in the annual report, states that the demands for elec- 
ricity have steadily increased, and extensions have been oarried 
out from time to time to meet the requirements of new consumen. 
The whole of the capital sanctioned by the L.. B. has been 
expended, and the Committee has, with the approval of the 
Council, applied for consent to raise а sum of £100,000 to 
provide for further extensions of the undertaking. The income 
daring the year was £71,854, and the expenditure £36,975, the 
balance carried to the net revenue account being £34,875. Up to 
March 31st last £29,320 had been expended in repayment of loans 
The reserve fund, towards which £6,541 133. 7d., was devoted during 
the year, now stands at £22,022 128. 6d. Inthe course of his report 
to the Committee, the electrical engineer stated tbat the total horse- 
poser installed at the three generating stations is as follows:— 

bot Street Station, 8,925 H..; Bt. Ann's Power Station, 4,200 Hr. 
Eastcroft, 480 H. .; total, 18, 605 H. The number of 8-c Р. lamps, 
or their equivalent, connected up on March 31st was 239,366, м 
compared with 208,306 at the end of March, 1903. The number of 
motors connected to the mains has increased from 392 in 1903 to 
498 in 1904, and the total horse-power from 1,346 to 1,776. The 
number of units sold during the year for various purposes was м 
follows:—For lighting purposes, 3,285,986; for power purpose. 
1,047,223; for tramway traction, 3,768,601; total, 8,101,810. Tee 
Committee had asked Dr. A. B. W. Kennedy, of Victoria Street, West- 
minster, to make an inspection and report on the undertaki» 
generally, and his report was very satisfactory. 


St. Helens.—A report presented to the T.C. last wc 
shows that there was a net balance of profit on the working of ttt 
electricity undertaking last year of £2,600, as compared with £^. 
in 1903. The working cost has been reduced to 0'55d. per unit, аі 
the total cost to 0°78d. per unit. 


(Continued on page 959.) 
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PETROL-ELECTRIC MOTOR COACHES ON 
THE NORTH-EASTERN RAILWAY. 


To those who have studied the problems connected with the 
efficient handling of local traffic, the recent developments in 
connection with the North-Eastern Railway at Newcastle 
and Hartlepool are of exceptional interest. 

The suburban traveller and his requirements were not 


PETROL-ELECTRIC Motor Coacg. 


fully appreciated until the advent of the electric tramcar, 
with its cheap fares and frequent services; but the inter-urban 
extension of tramways, frequently in parallel lines to the 
railways, has moved several of the larger railway com- 
panies to energetic action, and among them notably the 
above company, which until a few years ago had a practical 
monopoly of the north-east coast traffic, in the absence of 
railway and tramway competition. 

As regards their branch from Hartlepool to West Hartle- 
pool, the company has introduced a service of petrol-electric 
motor coaches, which are of the ordinary bogie saloon type, 


pe 


salig 7 


INTERIOR OF Солон. 


with clerestory roof, 52 ft. long over headstocks and 7 ft. 11 in. 
wide inside, and with a working weight of 85 tons each. 
Each coach is divided into three compartments, the 


forward one containing the petrol-electric generator, switch- 


gear, controlling and braking mechanism for operating the 


coach from that end. Between this and the centre, or pas- - 


eenger compartment, is an entrance gangway ; the rear com- 
partment contains the controlling and braking mechanism for 


operating the coach from that end. 


Seating accommodation is provided for 52 passengers, on 
reversible upholstered seate, situated on either side of a 
central gangway. 

The coach is lighted by 24 16-c.P. incandescent lamps, 
worked from accumulators carried under the floor, and the 
head and tail lamps are also electrically fitted. 

The engine compartment contains an 80-в.н.р. 4-cylinder 
horizontal petrol motor, built by the Wolseley Tool and 
Motor-car Co., Adderley Park, Birmingham. The cylinders 
of the motor are 84 in. diameter x 10 in. stroke, and 
the normal speed of running is 420 revolutions per minute, 
which can be accelerated to 480 revolutions per minute for 
starting the car quickly. 

The cylinders are overhung on a stiffly constructed cast 
iron crank chamber, and forced lubrication is used for all the 
main bearings. All the valves are mechanically operated by 
cams on the two camshafts, and these shafts are driven by 


GENERATING PLANT IN POSITION. 


means of spiral gearing} and lay-shafts trom the, crankshaft. 
which is of the **two-throw " type of Vickers-Maxim cast steel, 

Water-cooled cylinders and valve boxes are employed, a 
Clarkson radiator and Blackman fan being utilised for cooling 
the water. 

The engine is governed on the throttle, and in addition 
auxiliary hand throttling is fitted; the ignition is arranged 
on the high tension system. 

The generator, which is direct coupled, is of the separately 
excited and compound wound direct current type, of 55-Kw. 
output, specially designed for operating over a range of 
voltage from 300 to 550, with a normal speed of 420 r.p.m. 

The field of the generator is split horizontally, and the 
upper half may be removed if required through an opening 
provided in the roof of the coach. The exciter is a 3°75-KW. 
standard 72-volt shunt-wound, belt-driven, multipolar gene- 
rator, mounted above the main generator and driven from 


the main orankshaft. 
F 
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This machine is capable of exciting the main generator 
and of supplying energy for lighting 30 72-volt 16-c.P. 
incandescent lamps. The voltage of the machine may be 


increased to 95 volts 
for charging the 
battery, when not re- 
quired for lighting. 

Two Westinghouse 
No. 56 — 55-H.P. 
standard railway 
motors with single 
reduction gears, ratio 
18 to 64, are mounted 
on the front bogie by 
means of a nose sus- 
pension — bar with 
spring attached to the 
. bogie frame. These 
motors are series 
wound, and are of 
the standard type 
usually employed for 
operating heavy high- 
speed tramcars. 

The controllers are 
of the standard series- 
parallel tramway 
type arranged for 
electric braking, 
with resistances for 


adapted for railway working, is fitted to both bogie 


trucks. 


An air compressor, driven’ by a 1-H.P. electric motor, and 


2  ARBANGEMENT OF GENERATING PLANT. 


automatically con- 
trolled, is located on 
the rear bogie and 
supplies air for 
blowing an alarm 
whistle. 

The whole of the 
electric equipment 
has been supplied 
by the British 
Westinghouse Elec- 
tric and Manufac- 
turing Co., Ltd., of 
Trafford Park, Man- 
chester. 

In working, the 
current passes from 
the generator through 
an automatic circait- 
breaker to the two 
controllers, the gene- 
rator voltage being 
adjusted by means 
of a rheostat in the 
field circuit placed 
near the controller 
at each end of the 


controlling the current flowing to the motors at starting, and car. The generator, working as a motor from the storage 
for graduating the electric brake in stopping. These battery, is used for starting up the petrol motor. After 
resistances are mounted under the car. obtaining normal generator speed and adjusting the voltage 

The storage battery consists of 38 cells, assembled in a to 400, the car is started in the usual way through the series 
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Half elevation of PETROL-ELECTRIC 
MOTOR-COACH, showing machinery 
compartment in section. 


NORTH-EASTERN RAILWAY 


| Cross Section showing Switchgear 
in Machinery Compartment. 


Plan showing Petrol-Electric Generator. 


DIAGRAM SHOWING DETAILS OF PETBROL-ELEOTBRIC Motor COACH. 


wooden box suspended beneath the car. Each battery has a 
capacity of 120 ampere-hours. | 
The well-known Westinghouse-Newell magnetic brake, 


parallel controller. The voltage of the generator is then 
gradually increased to 550, at which pressure the car will 
accelerate until a constant ‘speed of 36 miles per hour is 
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attained. In stopping the car the controller handle is moved 
to the off position, and then in a reverse direction to 
apply the magnetic track brake. As soon as the car is 
brought to a stand-still the generator field rheostat is re- 
adjusted to give 400 volta, and it is then in a position for 
restarting. If itis desired to operate the car at half-speed, 
the voltage may be raised to 550 volta by adjustment of the 
rheostat, with the controller handle at the full series point. 

A range of speeds is thus obtainable by varying the 
generator voltage at two pointe, viz., approximately half 
speed and at full speed. 

These сага can be put into service at 10 minutes’ notice, 
and carry sufficient fuel and water for a full day’s work. 


A NEW ELECTRIC HAULING WINCH. 


ELECTRIC motors, when used for intermittent service, possess 
really marked advantages over all other motive power agencies. 
For cranes, hoists, winches, elevators and similar machinery 
which are not in continual use they are exceptionally well 
adapted, for they are always ready, consume power only in pro- 
portion to the work they are doing, and require no power when 
not in actual operation. The moreirregular the work, therefore, 
the greater the saving effected by the use of electric power. 
The accompanying  - 
illustrations give а 
very good idea of a 
6-H.P. self-contained 
electric-hauling winch ME 
which was supplied CARGA 
by the British Thom- EON 
gon-Houston Co., Ltd., 
of Rugby, to the South 
Wales Electric Power 
Distribution Co., 
Pontypridd. It is 
suitable for hauling 
loaded railWay trucks 
of about 12 tons 
capacity at a speed of 
3 miles per hour on 
level track. | 
The winch consists 
of a round rope drum 
2 ft. in diameter х 2; ft. wide between the flanges, the 
ends of which are cast-iron, and the body of steel plate. 
One end of the drum? has a brake path and clutch 
face cast on, fitted with an all-round band brake and 
clutch gear. The levers operating the band brake and 
clutch, and the controller for operating the motor, are placed 
inaconvenient position 
for the driver. ss- tcv 
The drum is 
mounted on a mild- 
steel shaft supported 
in massive cast-iron 


— 


— 
— 
— 
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bearings with  gun- 
metal steps. The spur 
ing from the 


m shaft to the in- 
termediate shaft is of 
cast-iron shrouded on 
one side and accurately 
bored for their respec- 
tive shafts. 

The intermediate 
shaft is also of mild 
steel carried in cast- 
iron bearings with 
gun-metal steps. 

The spur wheel 
on the intermediate shaft is of cast-iron with machine- 
cut teeth. | | i 

The drums and gearing are mounted on a channel steel 
‘girder’ bed provided with the necessary facings for the 
. bearings and for the motor and controller. 

The motor is of the B. T. H. Сов well-known con- 


Үзу or WiwcH sHowixG Drom AND GEARING. of 


View or WINCH SHOWING CONTROLLING MECHANISM. 


tinuous current type, and is mounted upon an extension of 
the winch bedplate. This type of motor is particularly 
suited for this class of work on account of its great 
economy in working, solidity of construction, ease of 
access to all internal and reliability. To ensure 
simplicity, the number of component parte has been reduced 
to a minimum, yet nothing essential to the smooth running 
and the reliability of the motor has been sacrificed. It is 
totally enclosed and weatherproof, and has & capacity of 
5 H. P. at 780 r.p.m. when running continuously at full load 
with a temperature rise not exceeding 50? C. (90° F.) above 
the surrounding atmosphere. The motor is capable of 
giving 6 H.P. continuously for periods of half &n hour, and 
wil give 9 Н.Р. momentarily without undue heating or 
sparking. It is compound wound, and designed for 
a pressure of 110 volts at the terminals. The bear- 
ings are of the self-oiling type with oiling rings and 
large oil wells. 

The motor is equipped with removable hand-hole covers, 
so that inspection of the commutator and brushes can be 
readily effected. ö 

The controller is of the B. T. H. tramway type, with 
one handle for forward and reverse, and has five running 
points in either direction. | 

There should be a splendid field for such 
winches in the Welsh colliery districte, which аге 
now being opened up for electrical working. | 


THE DICK-KERR 
HIGH PRESSURE 
OIL SWITCH. 
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THE rapidly increasing 
and extensive appli- 
cation to present day 
commercial require- 
ments of high pres- 
sures for the trans- 
mission of power, has 
brought prominently 
forward the necessity 
providing suit- 
able апа reliable 
apparatus for handling with safety currents at very high 
voltages. 

Soundness in design, and care in oonstruction, are abso- 
lutely essential, for the slightest weakness or defect may dis- 
able the system of supply and lead to most serious resulte. 

The high pressure oil switches which Messrs. Dick, Kerr and 

Co., Ltd., have placed 
on the market possess 
some novel features, 
and as they are being 
largely used on systems 
at home and abroad, a 
short account of their 
construction and 
method of working 
should be of interest. 
The switches are sup- 
plied singly or in 
multiples to suit any 
number of phases, and 
can be operated auto- 
matically. 
'* The main terminals 
for connecting the 
cables are secured to 
vertical rods which are 
highly insulated with 
mica sleeves and porcelain insulators with large creeping 
surface; they are held in position by substantial insulators 
securely fixed to a cast-iron webbed plate which is bolted to 
the cast-iron frame. This plate acta as a cover to the oil 
box which surrounds the switches, 

From the lower ends of the vertical rods depend the 
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copper jaws which engage the switch blade. "The latter 
is carried horizontally in a heavy porcelain insulator, 
and attached to a turned steel rod which is secured at the 
upper end to a crosshead, guide rods, and weight. The 
switches are enclosed in a large oil box, which may be 
lowered by means of a winch attached to the frame. The 
oil box is lined with impregnated 
material, and fitted with fireproof par- 
titions consisting of marble or other 
suitable material for separating the 
various switches, and when the box is 
fixed in position it entirely encloses 
the live contacts of the switch. It is 
also dust proof and oil tight. An oil 
gauge is fitted to the side of the box by 
which the height of oil in the box may 
readily be observed. 

The top of the cast-iron frame is 
provided with columns for supporting 
the trip gear, weight, and horizontal 
crosshead, from which depend the 
vertical rods which are attached to 
the switch blades. The trip gear is 
attached to a series of links which 
connect up through cranks to the 
operating handle mounted on the 
switchboard. 

To close the switch, the handle must 
be forced down until the spring bolt 
locks. This motion raises the weight 
and crosshead, and closes the trip gear 
and switch. The switch may be 
opened by withdrawing the spring 
bolt and raising the switch handle. 
On releasing the handle the trip gear 
is immediately brought into action, 
the weight falla smartly on the cross- 
head, and throws the switch blades out 
with а quick-break action. 

In addition to the ordinary 
operating handle, each switch is 
‘provided with an emergency throw-out. This takes the 
form of a solenoid attached to the frame of the switch, the 
armature of which actuates the trip gear. The local circuit 
‘for operating the solenoid is closed by a small press-button 
switch placed immediately above the main switch handle on 


In place of the switch handle on the board, are placed two 
small press-button switches marked on” and off.“ These 
are joined up by clockwork and relay through a local conduit 
which starts and stops the motor. The motor is provided 
with a fly-wheel and gearing, the gearing actuating a vertical 
rod which engages the trip gear for releasing the weight 


Мотов OPERATED HicH-VorTAGE Оп, SwiTCH. 


placed above the switch frame. The motor and gearing 
are made in the most compact form, and fitted neatly 
under the switch frame, while the clockwork and relay are 
р the back of the switchboard behind the prees-bntton 
switches. 


HaND-OPzRBATED Нт@ан-Уогтлдав`Оп.18злтон. 


the board. These switches may be fitted with automatic 
overload and no-voltage release. | 

_ For larger work a special type of oil break-switch, similar 
in design to the foregoing, is manufactured, which is operated 
by a motor. This does away with the link and crank gear 
which connects the switch to the switchboard. 


Middlesex Tramways.—On Thursday, last week the 
County Council instructed the solicitor to treat!for the property 
required for the widening of the road in, oonnection with the Acton 
to Harlesden tramway. A question as to the liability of Messrs. 
J. G. White & Co., Ltd., contractors for the No. 5;Tramway, to 
make good portions of’the track in the. Edgeware Road, which bad 
subsided, was referred to arbitration. . 
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London.—Sr. Pancras.—A dispute has arisen between 
Messrs. Oetsmann & Co. and the B.C. asto whether the company and 
розе consumers generally, are not entitled to be supplied at the 
owest charges accepted for hospitals, places of worship, theatres, 
&e., and whether—the Council giving the option of payments on the 
fiat rate or maximum demand—the company are not entitled toa 
pert supply on the flat rate and part on the maximum demand. The 
company notifled the B.C. that, if its demands were not complied 
with, it would legally test the matter. A special sub-committee 
has gone into the matter,and decided that the firm's contention 
should not be acceded to, counsel's opinion being that municipal 
authorities were entitled to classify consumers, and charge according 
to the special requirements; but upon this report coming up for 
adoption by the Council, the chairman of the committee said it 
would be withdrawn. | 

The B.C. has resolved that the whole of the arc lamp extensions 
sanctioned, shall be of the overhanging type, at an extra expense of 
£1,276. The electrical engineer stated that, in consequence of the 
increased load in the southern district, 16 was necessary to lay down 
an additional feeder at an estimated cost of £2,500. This was 
agreed to. | ^ 

It was also resolved to petition for the elimination of clause 6 (1) 
in the Electricity Supply Bill, fears being expressed that if the 
clause was passed as drafted, а company might be allowed to enter 
into competition with the Council in the borough. n 

BaTTEBSRA.—It was reported to the B.C. on Monday that 
the agreement with the County of London Electric Lighting Oo., 
in connection with the E.L. (London) Bill,/would be exchanged 
shortly. The Council's petition against the Bill would be with- 
drawn when the exchenge had been effected. Mains extensions (о 
the estimated cost of £264 have been sanctioned. 

IsLpsGTON.—With the object of reducing radiation losses, the 
B.C. has decided to add steam valves and modify the arrange- 
ment of steam mains, £281; they will also obtain an automatic 
flue gas analysis recorder, £42; and a motor for the fitting shop. 
Mains extensions to the estimated cost of £130 were sanctioned. 

Wootwrox.—A circular letter has been sent to local authorities 
by the B.O. referring to the East London and Lower Thames 
Hilectric Power Bill, the preamble of which had been found by a 
committee of the House of Commons to be not proved, and suggest- 
ing in view of the great importance of the matter, the desirability 
of united opposition by tbe borough councils affected if the Bill, as 
was probable, was re-introduced next session. 

PoPLAB.—The В.С. is to ask the L. C. O. for consent to a loan of 
£59,000 for electric lighting extensions. 

MARYLEBONE.—On Tuesday last the E.L. Supply Committee 
decided on the principle of a gradual transfer of the business from 
the company to the B.O., so soon as the latter is ready to supply 
energy from its own station, and a conference is to be arranged 
with the company. Tbe company submitted estimates for very 
considerable we gei: for works, a portion of which Mr. 
Wright decided would not be required by the В.О. under its new 
system. It was decided to agree to the provision of a new battery 
af North Street, and the company agreed that no more lighting 
consumers shall be connected at 200 voita, or across the outers of the 
three-wire system. Mr. Wright has submitted the plans, drawings, 
and specifications for the new generating station, and advises that 
tenders should be invited during the present month. It was resolved 
to treat for the property required for а site immediately the Royal 
assent is obtained, and sanction will be asked for a loan of £436,500 
from the L.C.C. for the new station. í 

BEBMONDSEY. — The B.C. has passed an estimate of £2€0 for 
installing electric light in the stairways and courtyards of the 
working class dwellings now being erected in Fulford Btreet. 


Newport (Mon.).— The Electricity and Tramways Com- 
mittee, in its report for the, first year's working of the electric 
tramways, shows that there has been a net surplus of £400. In 
view of the difficulties and delays, this result is considered highly 
satisfactory. The total revenue from all sources was £23,653, with 
а groes profit of £8,120. Sinking fund and interest amounted to 
£7,720. Some of the lines were not running till July, and bad 
weather affected the holiday traffic. The amount realised is not so 
high as that estimated, but the estimate was based upon the figures 
reached in other places where the cars are, for the most part, run 
on Sundays. The earnings per car-mile are about 9d.—1d. less than 
they should be to reach the average. But with everything in full 
working order next year the cars should be run with a much larger 
margin of profit. On the lighting side there has been a net loss, 
The total revenue was £18,166, with a gross profit of £9,970, but 
after paying interest and sinking fund, £9,595, there is a deficiency 
of £225. While this result is disappointing, it is hoped that 
сотов balance will be wiped off next year and replaced by а 
pro 


. Paris.—The electricity company which supplies the areas 
on the left bank of the Beine at Paris has decided to extend its 
generating station at Issy. Four alternators of 600 kw. each are to 
be installed in place of the original units, the latter being now too 
small to cope with the increased demand for energy. Each gene- 
rating set will consist of one Westinghouse single-phase alternator, 
3,000 volts, 42 periods, direct-connected to one of the existing 
horizontal steam engines, which can give out 800-H.P. each. They 
will be put into service successively, in order not to interfere with 
the working of the station. The exciting current for each unit will 


be furnished by a 25-Kw. exciter, at 125 volts. Each alternator will 
be fitted with a special fly-wheel weighing about 7 7 tons. The 
spider will be cast in two pieces, so that it may be mounted d'rect 
on to the shaft of the engine, without removing tbe bearings. When 
the extension is complete, the centre aisle of the Issy station will 
contain ten generating sets, буе of which will have been supplied by 
the French Westinghouse Co. One Westinghouse alternator was 
installed in October, 1903, on trial; and it is due to the perfect 
running of this machine that the order has been placed for the 
four new machines which are now under construction. 

A tabular statement has been compiled in reference to the 
financial results of the Paris electric lighting companies during 
1903. The statement, which has been prepared for the purpose 
of calculating the amount of the tribute to be paid to the municipal 
council, shows the following figures: 

No. of Receipts 


Company. consumers. in 1903. 

Paris Compressed Air .. 65 ie 4,840 £266,905 
Continental Edison - oe oe 4.750 215,138 

Place Clichy x "E > 8.670 167,815 
Champs Elysées M is .. 8.646 155,244 
Eclairage et Force x Us КЕ 8,196 120,889 

Rive Gauche .% 5,044 93,975 


The legislative scheme for the taking over of the gas supply busi- 
ness by the municipal council, also proposes the assumption of the 
eleotric lighting branch, although the queetion seems. to bear more 
relation to the former department than the latter. At all events, 
nothing can be predicted as to the ultimate result or as to the 
conditions which would be imposed upon the companies in the case 
of a renewal of their concessions, but it is said that if an extension 
is granted, the city authorities would require the lion's share of the 
profite, and seek to enforce other onerous conditions. 


Penge.—In the extract which we gave last week from the 
letter received by us from the Blackheath and Greenwich District 
Electric Light Oo., an error inadvertently occurred. The clause 
ending that portion of the Crystal Palace Oo.’s undertaking 
within the Penge district,’ should read “within their district,” 
meaning, of course, the Beckenham U.D.O.'s district. We regret 
the error. 


Ravensthorpe.—The question of applying for a prov. 
order for E.L. is being considered by the U.D.C. 


Rio de Janeiro.—The directors of the Rio de Janeiro 
Gas Co., which is either à Belgian or French company operating in 
that city, state, in the report for 1903, that the Government 
of Brazil intimated in January of last year the first zone of the town 
to be lighted by electricity, in accordance with the agreement between 
the two parties In July the company submitted а scheme for the 
establishment of works and the laying 6f cables for the first zone, 
and capable of subsequent extension for the lighting of the other 
parts of the city. Although а period of eighteen months had been 
fixed in the agreement for the completion of the first works, the 
company has agreed to finish this section in twelve months, but 
official delays have hitherto prevented the scheme from receiving 
the approval of the Government. 


Rotherham.—The T.C. has received from the L. G. B. 
sanction to raise a loan of £14,070 for E. L. purposes. 


Runcorn.—The T.C. has applied to the B. of Т. for an 

extension of the E. L. order of 1899, for a further period of two 

ears. The Council is negotiating with а private firm for the 
easing of the order. 


Southport.— The analysis of the accounts of the elec- 
tricity undertaking show thatthe revenue for 1903-4 is £21,589, an 
increase of £1,629; the total costa, £7,016, a decrease of £581; and 
the net profit £3,616, an increase of £1,831. The number of 
8-0 P. lamps connected is 84,186, an increase of 12,522; the number 
of units sold, 1,757,122, an increase of 100,000 (private supply 
increase, 108,000; public lighting decrease, 3,000 ; traction supply, 
11,000 decrease, owing to the company using one motor only); 
the units sold per lamp fell from 14:3 to 137, but the average 
price for lighting has increased from 4 05d.' per unit to 4'06d., and 
for public lighting from 1°62d. to 1694. | 


Stourbridge.—The U.D.C. at a special meeting on 
Gh inst, after particulars had been given by Mr. Clarke, its 
electrical engineer, decided to take a supply of energy in bulk from 
the Midland Corporation for Power Distribution for the lighting 
of the town. The alternative propotals in connection with their 
scheme were to supply electricity purchased in bulk and distribute 
to customers through the Council’s mains; and to erect a generating 
station in combination with the Council's refuse destructor. The 
capital outlay for the latter was estimated at £15,674, and for bulk 
supply £6,158. Mr. McLean, of the company, had, it was stated, 
informed the Committee that the company would be willing to 
accept from the Council a notice of six or 12 months to discontinue 
the supply, and should notice to discontinue the supply be given, 
the company would take over all arc lamps on a basis of 10 per 
cent. per annum reduction on the net cost, and all motors ata 
reduction of 5 per cent. per annum on the cost. 


Swansea.—The gross profit for the last year’s working 
of the E.L. department amounted to £5,795, and after meeting 
financial charges, a net profit of £744 remains, which it has been 
agreed to carry forward. 


Warrington.—The Stockton Heath P.C. nas consented 
to the T.C. supplying energy to the parish on the understanding 
that the price is not in excess of that charged at Warrington. 
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TRAMWAY AND RAILWAY NOTES. 


Pd 


 Aberdeen.—For the past year the revenue of the Cor- 
pon teamwaye from passenger fares amounted to £62,794, or an 

crease of £12,791 over last year's. The expenditure on electricity 
and wages amounted to £26,530 Зв. 3d. against £15,120 6s. 11d., 
being an increase of £8,409 16s. 1d. The estimated income for the 
year was £63,700, and the estimated expenditure £48,938, leaving 
а balance of £14,762. 


Ashton and Stalybridge.—For several months past 
there has been a complete dead-lock in the negotiations between 
the Ashton-under-Lyne Corporation, and the Stalybridge and 
District Tramway Board, as to the running of cars between Ashton 
and Stalybridge. On the 2nd inst. the Joint Tramway Board decided 
to close the negotiations, and failing Ashton's acceptance of the 
terms submitted, to take independent action. The commercial 
manager was instructed to inform the town clerk of Ashton that the 
Board would, on and after the 13th, be in a position to run their 
own cars on the Stamford Street (Ashton) tramways, and the agree- 
ment for running their cars would then cease. The Board are 
prepared to ran alternate cirs with the Corporation on the terms 
already sabmitted by them, viz., an equal service of cars, and each 
authority to take ite own receipts. Failing the Corporation’s 
acceptance of these terms they must cease to run any cars in 
Staly bridge on the 12th inst., and, in this event, the sub-committee 
are instructed to make arrangements for the ranning of the Staly- 
bridge traffic to Scotland Bridge at Ashton by way of Park Road, 
on the 13th inst. At present the route is occupied by the Ashton 
Corporation cars exclusively, and there is a quick through service. 


Birmingham.—The Tramways Committee have issued 
their report upon the question of the rearrangement or extension of 
the existing tramways or the construction of new lines In үе 
paring the plans the Committee have had regard to the practicability 
of linking up, by means of new tramways, the existing tramways of 
the city, so as to provide inter-communication -between the various 
districte, but they have been met with serious obstacles in the way 
of narrow and congested thoroughfares, which could only be made 
suitable for tramway purposes at enormous cost. The Committee 
suggest that a Bill be promoted in the 1905 session to enable the 
Council to construct tramways along the 16 different routes men- 
tioned in the report. The total length of tramways now proposed 
reckoned as single track, is about 394 miles, and the cost if con- 
structed on the electric overhead system, is estimated at £295,000. 
This sum is exclusive of the cost of street widening, power-stations, 
depóts, or rolling stock. The Committee are unable to report at 
green as to the cost of the necessary street widenings. This will 

brought before the Council at an early date, but as a genera! 
principle they coneider that where а widening is wholly for the 
purposes of tramway extension the coat should be charged to that 
department. Where, however, a street widening is probably anti- 
cipating or extending a public works improvement, they suggest that 
the cost should be apportioned between the public works and tram- 
ways department. Tbe report is to be submitted to & special 
meeting of the Council on 14th inst. Oar correspondent says that, 
во far, criticism is against the terminal loops at the city ends of each 
route, and through communication between the various suburbs is 
advocated by many. 

А somewhat peculiar accident bappened last week on the Bristol 
Road route of electric trams. Two tramcars proceeding in opposite 
directions swerved so badly that they collided in passing each 
other, with the result that several passengers on the tops of tbe cars 
had bruised fingers. It is offically explained that the rail joints are 


race апа operations have now been commenced to level up the 
es. 


Blackpool.—The T.C. on Tuesday resolved to substitute 
2d. for 1d. as the minimum tram fare, as 1d. does not pay. 


Brazil.—The Diario Official of May 5th contains a 
decree approving the draft of a contract to be made between the 
Ministry of Industry, Transport and Public Works, and the civil 
engineer, Eugenio de Andrade, forthe construction and working for 
70 years of а standard gauge electric railway from Rio de Janeiro 
to Petropolis. The concessionnaire has the right of exemption from 
a duty on certain articles destined for the construction of the 

way аз well as on the coal destined for its working. The Diarios 
containing the above can be sen at the offices of the Com- 
8 Branch of the Board of Trade, 73, Basinghall 

reet, E.C. 


Brussels.—About six months ago a Belgian syndicate 
made arrangements for the acquisition of the 50,000 shares held by 
the Helios Electricity Co., of Cologne, in the Union des Tramways, 
of Brussels. The agreement was, however, not carried into effect 
on the ground that the transfer of shares which are not fully 
paid was contrary to the statutes. It is now announced that а new 
agreement has been entered into whereby one-half of the total 
number of shares sball be fully paid by the Helios Co., with, it is 
said, the assistance of the purchasers, while the remaining 25,000 
shares will be transferred to Belgian interests at a later period. 
The German company is to hand over the shares by a stipulated 
date, and it will withdraw from the administration of the Union des 
Tramways on the completion of the agreement. 


Darlington.—The new municipal electric tramways were 

formally opened on 1st inst. Six of the 16 cars which the Cor- 
ration has provided were used. The-first car was started by the 
ayoress, and the second by Mrs, Wilkes. 


Dartford.—The U.D.C. has aocepted the offer of Mesars. 
J. G. White & Oo., Ltd., for the construction and leasing of the 
tramways. The track is to be 83 miles in length, and 12 cars are to 
be provided at а cost of £8,307. The company will take current 
from the Council at 2d. per B. of T. unit for the first 100,000 ола 
per annum, 12d. per unit from 100,000 to 150,000 unite, and 1jd. 
per unit for all above 150,000 units. The Council will, under the 
agreement, seek powers for extending the tramways to Bwanscombe, 
the company to construct and lease this line. 


Dewsbury.-—Major Druitt held а B. of T. inquiry last 
week at the offices of the Yorkshire (Woollen District) Electric 
Tramways, Ltd., into the accident which occurred at Dewsbury on 
May 20th. Arthur Oidroyd, the conductor of the runaway car, in 
giving evidence, said that, во far as he knew, there had been no 
trouble with the brakes. Walter Stead, the driver of the runaway 
car, No. 7, said he had been in the service of the company about 15 
months, and had run cars from Dewsbury to Cleckheatori for nine or 
ten months, and Пай never had a scratch before the day in question. 


The car was provided with hand, scotch, and Westinghouse brakes. 


Going down a hill into Heckmondwike the car did not run properly, 
and he let out sand. The wheels were inclined to stick. They were 
new wheels, and he thought by working they would get easier. On 
the return journey he did not use the Westinghouse brake until he 
was descending the hill to Dewsbury. There was something stiff, 
and he had to use plenty of sand. When about half-a-mile from 
Dewsbury he stopped with the hand brake. He then put the seventh 
notch of the Westinghouse brake on, and the sixth. It acted, and 
he then released the car to the fourth, and it shot out. He put out 
sand, and altered the brake to the seventh notch, but it went faster. 
He threw the controller to the off position and put the scotoh brake 
on, but there was no effect. John Unerhill, shed foreman, spoke to 
the car having been in the ahed for re-wheeling. He ran it priorto 
the day of the accident, and also on the morning of the 20th ult. 
He used the Westinghouse brake, which was in good condition. He 
saw the car after the accident. The reversing bandle was on reverse, 
the driving handle on the seoond notch of the brake, and the canopy 
or automatic switch off. The driving handle was bent. Subee- 
quently the inspector examined the d&maged car. His report is 
expected to be issued in a few weeks. : 


Falkirk.—The T.C. is going to take a plebiscite of the 
ratepayers on the question of the running of the electric tzamcars 
on Sundays. The syndicate which proposes to run the cars has 
intimated concessions which meet almost all the objections raised. 
It is prepared not to run the cars during church service; to give 
employés a day in lieu of the Sanday; and, what isa most im- 
portant point, is prepared, when the Council may seek to take over 
Hs tramways, to fix the purchase price on six days’ profits instead 
of seven. - 


Folkestone.—The T.C. has applied to the B. of T. for 
a prolongation of time for commencing and completing the tramways 
under the 1901 order. 


India.—Jndian Engineering says that the Howrah Muni- 
cipality by a majority bas decided to accept the offer of the 
Calcutta Tramways Co. for the constraction of tramways on the 
other side of the Hooghly, and the matter is now before the local 
Government for final disposal. 


Italy.— The report for 1908 of the Italian Southern 
Railway Co. states that the trials of electric traction by means of 
overhead conductors at high potential on the Valtellina Railway 
were continued without noteworthy inconvenience during the year, 
and it is hoped to obtain results more and more satisfactory with 
the new locomotives which will soon be placed in service. On the 
other hand, the directors have been compelled to discontinue the 
tests with accumulator cars on the-line Bologna—Poggio Rusco. 
Aithough the admiristration from the beginning had not great con- 
fidence in the practical advantages of the application of this system 
of tractionon ordinary railways, they had not believed it possible 
to refuse to give to the Government a regular trial of the method. 
Beeides, this proof was associated with a programme for a general 
study of the different systems of electric traction. It can no longer 
be affirmed that accumulator automobiles have given unfavourable 
results from the essentially technical point of view, but as 
economical service with important tariff reductions had, at the same 
time, been introduced on the Bologna—Poggio Rueco line, the 
transportation capacity of the cars proved to be inadequate to the 
exigencies of the unexpected increase in traffic, and it has been 
necessaty to perfect the service by having recourse to more 
numerous steam traing in substitution for the electric trains. The 
result has been an unjastifiable increase in expenses and many 
difficulties in working the service without any appreciable advan- 
tage to the public. It has, therefore, beon recognised in agreement 
with the Gcvernment that the trial was an economic failure, and 
the electric cars were removed from the line in April. 


Leeds.—It is reported that on Monday two electric cars 
collided on the Armley and Bramley section, and caused more or 
less severe injuries to six persons. LE 


London.—The Jslington Gazette mentions that a section 
of tramway working on the Kingsland mechanical surface contact 
system was on view last week at Mesars Maple’s depository in 
Camden Btreet. А 
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Nottingham.—In its annual report the Tramways Com- 
mittee states that the total income for the year amounted to 
£128,202, and the expenditure (including contributions to sinking 
fund, interest on stock and loans, and repayment of loans) amounted 
to £101,720, leaving a balance of £26,482. Of this balance, £13,000 
bas been contributed to the general district rate account, and the 
remainder, amounting to £13,482, carried to the reserve fund which, 
with interest accrued, amounts to £33,039. So far a sum of £42,417 
bas been expended in repayment of loans. With a view to reducing 
overcrowding inside the cars during wet and cold weather, two 
single-track cars were fitted with top covers, as an experiment, and 
to give it a farther trial inetractions had been given for an additional 
four cars to be covered. These are being constructed at the Trent 

Bridge дербі by the tramways staff. 

Incorporated with the report is that of the tramways manager on 
the working of the undertaking during the year, which states that 
the cars ran 2,512,000 miles, an increase of 394,799 miles over the 
previous year, but in consequence of the wet and cold sammer and 
the dense fogs during the winter, which in one week reduced the 
receipts by over £600, and the increased mileage ran by the cars 


owing to improved services, the average receipts fell from 13°06d. 


to 12:24d. per mile. This, notwithstanding that there was an 
increase in the receipts of £12,982 4s. 11d. The value of the fares 
paid by passengers on the cars was as follows: — Tickets issued at 
Id., 25,753,842; tickets issued at 2d., 1,811,613; tickets issued at 
3d., 311,424; or an average of 108d. per paskenger. Included in 
the working expenses for the year, the sum of £23,569 19s. 8d. was 
paid to other committees, and £7,494 3s. in local rates. Fifty-one 
cars have been fitted with new and improved lifeguards, complying 
with the Board of Trade requirements. The cost of covers and 
liteguards amounting to £420, was paid out of revenue and charged 
to maintenance of car bodies and trucks. Seventy-three special cars 
were engaged for the conveyance of school and picnic parties over 
various parts of the system, the number of passengers carried thereon 
being 6,685. The Market Street and Parliament Street route bas 
relieved the congestion of traffic and danger of working cars in both 
directions through the narrow part of Chapel Bar, though at the 
same time it has added somewhat to the cost of working owing to 
the severe gradient and curve in Market Street, and also the addi- 
tional length of the route as compared with Chapel Bar. The 
additional cost may, however, be considered a good insurance 
premium against accidents, the risk having been greatly reduced by 
the alteration. During the year no fatal accident occurred in con- 
nection with the undertaking, and in only one case did an accident 
result in anythiog like serious injury to the person concerned, the 
sums paid in compensation amounting only to £454. Attention is 
again directed to the great increase in the dangerous practice of 
ngers mounting and leaving the cars while in motion. The 
number of cases reported during the year resulting in more or less 
nal injuries or considerable damage to clothing, was 367, an 
increase of 124 over the previous year. : | 
In compliance with the request made by the committee to the 
Board of Trade to reconsider the limitations in the speed of the cars 
fixed at the official inspection of the various routes, an inspector 
visited Nottingham on February 5th last, and travelled over practi- 
cally all the routes iu the city. In hisreport to the Board of Trade 
recommending that an increase of speeds be granted varying from 
two to four miles per hour over a considerable portion of the system, 
he stated: Since January lat, 1901, on which date the first section 
of tramways. was opened for electric traction, there have been but 
few accidents in Nottingham, of anything but a trifling nature, and 
the Corporation possess a staff of well-trained motormen and con- 
ductors. Farther increases of speed may, I think, therefore be 
approved with safety.” i 


Poole.—The arbitration proceedings with regard to the 
terms upon which the Corporation of Bournemouth are to acquire 
the undertakings of the Poole and Distriot Electric Traction Co., 
including the existing line between Bournemouth and Poole, and 
the powers of construction of a new line between Bournemouth and 
Christchurch, were adjourned on Monday last week to the 6th inst., 
when the hearing of evidence was resumed. The company's claim 
totals £427,619. The arbitrators are Mr. William Eve (nominated 
by the Corporation), and Mr. R. Vigors (by the company), with Mr. 
A. 8. Lawrence, K. O., as umpire. Counsel representing the Cor- 

ration are Mr. Honoratus Lloyd, K. C., Mr. W. L. Williams, and 
Mr. J. W. Jeeves; while the company are represented by Mr. 
Balfour Browne, K. O., Mr. Cripps, K. O., aud Mr. C. C. Hutchinson. 
The only witnesses heard (for the company) so far are Mr. 
J. Stephen Sellon, consulting engineer to the British Electric 
Traction Co.; Mr. James More, jun., of Edinburgh ; and Mr. Robert 
Hammond. 


Preston.—A Manchester paper says that owing tp a 
breakdown іо the engine room at the generating station on 
May 31st, the starting of the new electric cars at Preston, which 
was fixed for June lst, was postponed until the end of the week. 


Russia.—It is proposed to equip the St. Peterburg street 
railways with electric power, and the City Council has appointed a 
commission to ascertain and report if the River Wuoksa is capable 
of furnishing enough motive power. 

A Government Commission has been appointed to inquire into 
and report on а scheme which has been prepared by M. Vonliar- 
liarsky for the construction of an electric railway between St. Peters- 
burg and Moscow. The municipal authorities of these two cities 
are reported to be favourable to the project. 


Salford.—The tramway receipts are | gradually becoming 


more satisfactory, though still below the records of а year ago. The 


- notice that the steam tramways will be clos 


last week of May they amounted to £5,344, as against £5,607 for the 
corresponding week of 1903. At its last meeting the Borough 
Council was asked, in the interests of economy, to reconsider the 
arrangements for running cars in the outside districts. The number 
at present run was alleged to be excessive, and their reduction by 
one half, it was hinted, would give the Corporation £20,000 a year 
more profit. The chairman of the Tramways Committee (Alderman 
Linsley), however, pointed out t ut the long-distance routes, from 
beginning to end, were the most profitable. The proposed 
reduction conld only result in serious inconvenience to the public. 
After a long debate the Council rejected the proposal. 


Tipton.—At a meeting of the U. D. C. last week it was 
reported that the tramway company had been called upon to elec- 
trify the Dadley Road steam tramway, and that a reply had been 
received intimating that, owing to the serious subsidence of the 

and, the electric equipment of the line at the present time would’ 
constitute a grave danger to the public, and suggesting the wisdom 
of waiting until the reconstrnction of the road. It wasaleo reported 
that a deputation from the Council and the Wednesbury Corporation 
had waited upou the Board of Trade. The clerk read a letter sub- 
sequently received from the tramway company, stating that, in view 
of the statement of the deputation to the Board of Trade, that the 
inhabitants of the district would rather be without the present steam 
tramway service, they had seriously considered the question of dis- 
continuing the working of the steam cars at the end of the present 
month. The present service, it was added, bad been carried on at 
very serious loss to the company for the benefit of the public. The 
desire of the company was to institute electric traction at the 
earliest possible date, and the mining engineer had been instructed 
to make a further report on the subsidences. It was decided by 
the Council to write to the Board of Trade and also to the company, 
urging the necessity of electrically equipping the line from Dudley 
to Cospel End, it being stated that there was no subsidence along 
this length of road which prevented that being done. 

Bince the above meeting, the tramways company have issued а 
for traffic after the 
15th inst., and this action has caused considerable surprise and 
indignation. A large number of drivers and conductors will be 
thrown out of employment. The company are having the line 
surveyed, and will be guided by the engineer’s report as to whether 
they will reconstruct it for electric traction. 


м 


TELEGRAPH AND TELEPHONE NOTES. 


Swansea Telephones.—1t is stated that the telephone 
system at Swansea is now up to ite full complement, and though 
extensions of the exchange have become necessary, the Corporation 
has postponed carrying these out for the time being. 


Telegraphic Interruptions and Repairs :— 
Camus. 7 — IsrmaaUPERD, REPAIRED 


Dominice-Martinique .. о ое өө e» Мау 5, 1909 .. ee 
Bt. Lacia-Martinique .. oe ee, ee oe М 
Trinidad-Demerara No. 1. ee oe 
Oayenne-Pinbeiro ee ee ee oe ee Aug. U 1908 e@ ee 
Anjer-Kalianda ee ee ee еә ee ee Aug. 1903 ee ee 
Reissa-lasa (Yemen)-Camaran .. - | 
Nagasaki-Viadivostock .. ee Я 

Closed { Pocs Arthur-Chefa .. у. ш. . Feb. 18, 1204 
Foochow-F ormosa ee ° э [E 


Gibraltar- Tangier ee ee oe May 17. 1904 

Accra- os ee oe eo ee June 1, 1904 ee "P 

Cape Town - Mossamedes z. vi „. June 1, 1904 . June 6 

Nagasaki-Fusan.. ee ee ee ee June 4, 1904 ee . 
LANDLINES. 

Beoul-Masampo ee ee ee eo ee ee Feb. 18, 1904 oe ee 

Seoul-Gen aan oe T as T Feb. 18, 1904 è 

Anju-Pin -Yang. . | ee ce ee e Feb. 25, 1904 

Ninguta- ivostock .. 89 - March 2, 1004 . 

Dominican lines.. "A ы же .. May 26, 1904  .. e 

Kanburi-Bangkok, via Moulmein .. .. June23,1904  .. June 7 


The Great Northern Telegraph Co. notifles the interruption of the Japan 
Korea cable. 


‘he Telephone Purchase Question.—In the House 
о? Commons on Monday, Mr. Lough asked the Postmaster- General 
whether his negotiations with the National Telephone Co. for the 
purchase of their system were yet completed, and whether he 
intended to give notice to terminate the license at the end of this 

ear; and what steps he intended to take to bring the arrangements 
before Parliament in accordance with his undertaking. Lord 
Stanley, in reply, said that the negotiations were not concluded, 
and while they were in progress the hon. member would hardly 
expect him to make any declaration as to the intentions of the 
Government with regard to terminating the company’s license by 
notice. He could assure the hon. member that if any arrangement 
was come to, he had every intention of fulfilling his promise to 
bring the matter before Parliament for approval. 

A further question was asked in the Honse on Wednesday, and 
Lord Stanley said that the agreement would firet be submitted toa 
smali committee of the House to be reported upon, but he could 
not say that it would be during the present session. 


New Exchange of the N.T. Co.—On Tuesday last the 
National Telephone Co. gave a Press view of the new Central 
Battery Exchange which they have put into operation in the Birk- 
beck Building, Holborn. The Exchange is at present fitted for 
about 5,000 lines, but has an ultimate capacity of 15,000, and has 
cost over £50,000, 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Bridgend,—June 18th. Telephone and fire-alarm in- 
stallation for the Angelton and Parc Gwyllt Asyiums. бее Official 
Notices " to-day. | 


+ Bulgaria.—August 13th. The Municipal Authorities 

of Phillippopolis are inviting tenders until August 13th for the 
-~ concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Colchester.—June 13th. Electric lighting installation 
at the car дерд. See Official Notices " June 3rd. 


Deptford.— June 21st. Two 25-K w. steam dynamos, 
booster and switchboard, for the electrico lighting of the new Town 
Hall. See Official Notices May 27th. 


Erith.—July 11th. Rails, fishplates and bolts ; perma- 
nent way construction for the U.D.C. tramways. See ° Official 
Notices ” to-day. 


Germany.—June 15th. Tenders are being invited 
until. June 15th by the Prussian State Railway Authorities at 
Bromberg for the supply and erection of an electrically-operated 
locomotive turntable. Tenders are to be sent to Die Königl. 
ear Direction, Bromberg, whence particulars may be 
obtaine 


Finchley.—June 20th. One 350-Kw. high speed engine 
and dynamo. Вее Official Notices " to-day. 


Isle of Thanet. — Electricity meters for the Isle of 


Serre Electric Tramways and Lighting Co. See Official Notices ” 
to-day. 


Johannesburg. — July 4th. Cables, conductors, and 
accessories. See Official Notices" May 18th. 


Leigh.—June 21st. 
and switchboards. See “ Official Notices " June 3rd. 


London.—June 15th. The Metropolitan Asylums Board | 


invite tenders for engineering supplies and electric accessories. 
Particulars can be obtained at the office of the Board, Embankment, 
London, E.C. | 


Loughborough.—June 25th. Cable, switchboard and 
piping. See “ Official Notices " to-day. 


Portsmouth.—June 11th. 
“ Official Notices " May 27th. 


 Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 
from J. Pook & Oo., 63, Leadenhall Street, H. O., the London agents 
of the Council, See “ Official Notices " May 13th. 


Spain.—June 21st. The Municipal Authorities of 
Talavera de la Reina (province of Toledo) are inviting tenders 
until the 21st inst. for the concession for the electric lighting of the 
town during a period of 4j years Particulars may be obtained 
from, and tenders are to be sent to, El Becretario del Ayuntamiento 
de Talavera de la Reina (province of Toledo). : 


Spain.—July 15th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until July 15th for the con- 
cession for the construction and working of an electric tramway 
between Sarria to the foot of Vallvidrera mountain (province of 
Barcelona). Tenders are to be sent to El Ministerio de Obras 
Publicas, Madrid, whence particulars may be obtained. 


Stepney.—June 20th. Electric light installation at the 
Public Baths. See Official Notices May 27th. 


Stepney.—June 28th. Electric wiring for the public 
baths. See Official Notices” to-day. 


Switzerland.—June 25th. Tenders are being invited 
until the 25th inst. by the Swiss Military Authorities at Berne for 
the supply and installation of 250 lamps and the necessary con- 
ductors for the electric lighting of the underground chambers at 
the Fort of Dailly. Tenders are to be sent to Le Departement 
Militaire Suisse (Service de Genie, Section dea Fortifications), 
Berne, whence particulars may be obtained. 


Pump and piping. See 


Walthamstow.—June 23rd. Three Westinghouse gas 
engines, three С.С. dynamos, and other plant for the electricity 
works. See Official Notices to-day. 


Wig&n.—June 21et. Twelve bogie cars and equipments. 
Bee “ Official Notices " to-day. | 


Wimbledon.— June 17th. Water- tube boilers, econo- 
misers, feed pump and pipework. See “ Official Notices June 3rd. 


One 350-Kw. steam-driven set 


OLOSED. 


Acton.—The U.D.C. has placed with the St. Helens 
Cable Oo. a contract for the supply of Dialite insulated cables, &c., 
amounting to £31,536. 


Battersea,—The B.C, has accepted the tender of Messrs. 
Graham, Morton, Ltd., at £298, for measuring boxes in connection 
with the ooal-conveying plant at the generating station. 


Bury (Lancs.).— The Joint Hospital Board has accepted 
the tender of Mr. Joseph Downham, of Bury, for installing the 
electric light and telephones in the new diphtheria pavilion, 


Colchester.—Messrs. Mather & Platt, Ltd., have lately 
received a repeat order for the extension at Colchester, consisting 
of a 500-Kw. dynamo to be direct-coupled to a Davey-Paxman 
engine. This will be an 8-pole compound-wound machine giving 
650 amperes at 500 to 550 volts, or when running as simple shunt, 
800 amperes at 445 to 460 volte. The will be 300 revolution: 
per minute in either case; and the dynamo will have а sufficient 
margin to allow of an overload of 20 per cent. for two hours 
continuously, or of 50 per cent momentarily. 

meears. Mather & Platt, Ltd., have also received an order for an 
extension of the electric power plant, which they lately supplied 
to a paper factory. This extension consists of a 175-x w. dynamo 
and 14 continuous-current motors of various sizes from 5-Н.Р. to 
70-H.P., together with switchboard and complete wiring installation. 


Coventry. — The E.L. Committee recommends е 
acceptance of the tender of Messrs. Berry, Skinner & Oo., at £83, for 
sub-station switchgear. — 


Fulham.—The Board of Guardians have placed the 
order for fire alarm installation at the Fulham Workhouse and 
Infirmary with Messrs. Clements, Booker & Co., of Westminster. 


Great Western Railway Co.— The contract for all the 
cranes and runways for the generating station at Park Royal and 
the five sub-stations, to the specification of Messrs. Kennedy and 
Jenkin, has been placed with Messrs Marshall, Fleming & Jack, 
of Motherwell, N.B. 


Hastings.—The Т.О. has accepted the tender of the 
receiver and managers of Ferranti, Ltd., of Hollinwood, for the 
supply of 20 10-ampere meters at £3 58. each, 20 25-ampere meters 
at £3 10s. each ; and 10 50-ampere meters at £3 15s. each. 


Mexborough.—The following is a list of firms who 
recently tendered for two 100-xw. direct-driven steam seta. ТЬе 
contract has been placed with Messrs. Mavor & Coulson, with 
engines by. Willans & Robinson (subject to a satisfactory time 


delivery) :— | 

-Mavor & Coulson. British Thomson-Houston. 
Electrica] Co. J. Fowler, 
Browett, Lindley & Co. British Electrical Plant Co. 
Witting Bros. Brush Co. 
Bruce Peebles. . General Electric Co. 
Harding Churton. ^ Vicars, Bons & Maxim. 
Indis-Rubber Co. Electric Construction Co, 
Sunderland Forge Co. Parsons. 
enm: Bumsted & Chandler. 
British Westinghouse. Industria! Engineering Co, 
Thos. Parker. Allen, Sons & Co. 
Lancashire Dyn&mo Co. Mather & Platt. 
Morley Eleotrical Co. International Electric Co. 
Dewhurst & Co. Johnson & Phillips, 
MoClure & Whitfield. Fullerton. 
Hall & Co. Siemens. 
Phoenix Dynamo Co. Crompton. 


Alliance Electrical Co, Bkedding. 


Middlesex.—The County Council has received Ше 
following tenders for the electric light wiring and fittings of ita 
new asylum at Napsbury :— | | 


Jones & Spence .. > ee ss T èi .. £3,200 
Thos. Potter & Sons P T oe АА T .. 4,496 
H. H. J. Pearson, Ltd. T “x 6,022 
Wells, Rayner & Co. (accepted) 

Belshaw & Co. Ба Фе ee ae А 6,000 
W. J. Fryer & Co. ce ee ee oe ee ve ee 6,168 
Wenham & Walters, Ltd. ee ee ee ee ee 6,549 
D. Hulett & Co., Ltd. oe ee ee ee ee ee 7,063 
Strode & Co... .. .. .. .. .. .. .. Yom 
Simmonds Bros. .. AN m T өө 5% .. 9,388 
Com Ching & Co. ae ee ee ee ee ee 7,700 
Allom ros. ee ee ee ee ee ee eo ee 2,7170 
Wippell Bros. & Row  .. is “з са i3 . 8,000 
F, Suter & Co. г T “% oe s А .. 9,914 
Hampton & Sons .. 4 А 11,956 


Shoreditch.—The B.C. has accepted the tender of the 
Electric Construction Co., Ltd., for a motor-balancer, at £214. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has accepted the 
tender of Messrs. Dick, Kerr & Co., Ltd., for the equipment of the 
overhead wires in the main car-shed. 


St. Pancras.—The B.C. received the following tenders 


for a duplex air compressor :— 


Reavell & Co., Ltd. (accepted) čs i . £78 14 6 
W. H. Bailey & Co., Ltd. ee ee эө ee oe 96 0 0 
John MoDonald & Son ee oe ee ee ee 108 0 0 
A. and Z. Daw .. és ә T AR . 151 0 0 


South Afriea.—The tender of the Hart Accumulator 
Co., Ltd., has been accepted for a storage battery of 956 central 
пава type cells required by the Town. Council of Aliwal Norta, 
8. on. 


t ^ * 
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Walton and Melton Mowbray.—The D. P. Battery 
Co. has secured the order for the lighting battery for Walton-on- 
Thames, consisting of 260 17-plate cells of its Lumford station type 
in lead-lined wood boxes. The company bas also secured the order 
for the renewal of the battery at Melton Mowbray Electric 
Lighting Station with a battery of a larger size, consisting of 260 
15-plate cells of the same type. ; 


x 


FORTHOOMING EVENTS. 


Saturday, June Iith.— At 2 p.m. North of England Institute of Mining and 
Meohanical Engineers. Meeting at Newoastle-on-Tyne. 


NOTES. 


The Metal Conduit Correspondence.—In our last 
issue we closed the correspondence on this subject, but before our 
intimation to that effect had appeared, Mr. Н. W. Bawley, of 
London, S.W., had put a letter into the post drawing attention to а 
few facts without touching personalities. He says:— І 

"Insulsted conduits greatly reduce tbe available diameter for 
equal exterior measurements. Some correspondents seem to think 
that it is as easy to draw through lined as unlined tubes. A 
difference is found in warm weather and warm climates, when both 
the braiding on the wires and the lining on the tubes becomes some- 
what sticky, the risk of a jamb is less in unlined tubes by more than 
half;since there is only one to stick. . . . The pole-to-pole test in 
a lined tube is considerably lower to that of an unlined tube on 
account of the lower grade of insulation advocated. There are, of 
course, two tests, vis.:—(1) Pole to pole; (2) Pole (either) to earth 
or tube. When the insulation in a lined tube is taken, in the 
aggregate we find that we havea poor pole-to-pole test, and the 
insulation between the wire and the tuhe is broken up into two 
doubtful quantities, while with в good grade of wire in an unlined 
tube the lead, or any section of it, becomes, as it were, self-contained, 
and is protected completely within its own sheath or covering. 
The latter must necessarily give at both test 1 and 2, a bigh figure, not 
one high and the pole-to-pole test low. The insulating lining cannot 
be guaranteed continuous even with the special tool Mr. Woodyer 
mentions. Mr. Woodyer says that the relative cost of insulated 
tubes and unlined solid drawn steel tubes is about ?d. per foot; he 
does not say that the insulated tubes are welded, and not solid 
drawn. With this so, what a truly funny comparison. 

" Why not welded tubes lined and unlined? The figure would 
then be 23d. against 2d., only the unlined tubes, when compared on 
truly neutral bases, come at about 60 per cent. less than lined, 
without touching on the great difference in cost of labour." 

We do not propose to ye-open the correspondence, but as Mr. 
C. E. Gunner feels somewhat aggrieved at "Tertium Quid's" 
references to himself in our last issue, we quote the following 
d from а letter reoeived since the correspondence was 

osed :— 


" Your correspondent, ‘Tertiam Quid,’ ignores my opening 


remark that I had some experience, both of the manufacture and 
sale of conduits. Е 

" From the way in which he singles me out for criticism, and аё 
the ваше time backs up a manufacture with which I am not 
altogether unfamiliar, he must excuse me if I take his preface, to 
the effect that he is not interested in any particular system, with 
reservations. 

^ He certainly does not seem to have a thorough knowledge of 
the subject on which he poses as an authority, or he would not 
make such a point of a ' certain novel device’ for earthing conduits, 
seeing that a similar device, for the same purpose, was put on the 
market years ago, by a different company. As to hie attempt 
to belittle my statement re brazed tube, I can only say that this class 
of tube will, in spite of his opinion, still be largely used, and price 
will be the ruling factor in determining the vendor. Hep 
excludes mines, chemical works, &c., from the scope of the novel 
device" and ordinary conduits, but offers no alternative system. 
Might not brased tube still be employed here? "*'' Tertium Quid’ 
gives us as his opinion that the selling of conduits does not conduce 
to mature judgement in questions of its erection. I can see he is 
not speaking from experience. If he had occupied the same 
position as I have done for the last three or four years, he would 
find his know of tbe subject considerably improved, even to 
the extent of allowing him to give his opinions 6n methods of 
erection. This, however, I did not attempt to do, but simply gave 
you a summary of the trade requirements as Р have found them, 
which statements ' Tertium Quid’ does not attempt to deny, pre- 
sumably because he cannot, In conclusion, it may explain matters 
Из уоп des that I am по longer connected with the Simplex Steel 

nduit Co. 


Junior Institutien of Engineers — Тһе summer 
meeting is to be held in Germany from August 12th to 27th. The 
arrangements include :— 


August 16th.—E xcursion to view the Elberfeld-Barmen suspended electric rail - 
way (Langen mono-rail). 

August l7th.—At Hanover. Visit the works of Messrs. Körting (makers of 
large gas engines, &o.) ; the works of the Westinghouse Brake Со. 

August 190, —At Berlin, Visit the Overhead Railway, and the works of Messrs, 
Siemens & Halske. Institution summer dinner in the evening. 

Saturday, August 20th.—'The Technical School, Charlottenburg. 


The LE.E. American Meeti ng.—We learn that the 
arrangements for the entertainment of the electrical engineers and 


their ladies during the visit to America are rapidly taking definite 


shape. In a letter communicated to us, addressed to the President 
by Mr. Calvin W. Bice, vice-chairman ot the Electrical Congress 
Reception Committee, who has in hand the organisation of the 
details of the programme, the latter states that in contrast to the 
provision made by the American Society of Mechanical Engineers 
for the reception and entertainment of their sister society during 
the first week of the current month, preparations on a lavish scale 
of а much more elaborate nature are in progress for the entertainment 
of tbe Institution of Electrical Engineers. The party will be taken 
charge of throughout their entire trip by the American Institute of 
Electrical Engineers, and entertainments will be organised in each 
city visited. Reception Committees are also being formed at 
every stopping place, whose business it will be to take charge of 
the ladies of the party. Members are assured that no fears need 
be entertained regarding hotel accommodation at 8t. Louis, and 
rooms may be booked there weeks in advance without incurring any | 
risk of having them on their hands in the event at the last minute of 
being unable to go to St. Louis, as owing to the great demand for 
rooms during the time of the Congress, cancellations can easily be 
effected. 


Appointments Vacaut.— Charge engineer for Woolwich 
(£109 48); Battery room attendant and wireman for the Hast 
Sussex County Asylum (355.). 


Better Left Unsaid.—In the current issue of our 
contemporary, the Electrical Magazine, we note the following 
singular inset :—" Erratum.—Page 504. In the article, ‘A Telephone 
Exchange Storage Battery Explorer,’ the word ‘Explorer’ ebould 
read Exploder.' " 

The “ exploder " in question consists of a small water-proof electric 
lamp, which can be inserted between the plates. The process of 
“ exploding " the battery, however, is not explained, and we must 
confess our inability to supply the omission. We are, in fact, left in 
utter darkness on the point, which is not relieved by the excessively 
naked Light " portrayed on the front cover of our contemporary. 


Royal Institution.—Last Friday evening Prof. Svante 
Arrhenius, of Copenbagen, lectured before a distinguished company 
at the Royal Institution, on Development of the Theory of Eleo- 
trolytio Dissociation." 

At a meeting of the Royal Institution held on Monday afternoon, 
thanks were returned to Dr. Andrew Carnegie for his donation of . 
£1,200, to enable Prof. Dewar and R. A. Hadfield to prosecute their 
joint investigation on the physical properties of- steel and other 
alloys at low temperatures. mE à | 

Electricity Works and Nuisance.—A conference of 
representatives of electric lighting undertakers (both municipalities 
and companies) was beld at St. Pancras last Saturday, to consider 
certain clauses in the Electric Lighting Acts, as printed on page 923 
of our last issue. The Mayor of St. Pancras, who presided over the 
proceedings, referred to certain ways in which the Electric Lighting 
Acts were harsh towards electrical undertakers, and instanced the 
recent litigation against St, Pancras Borough Council, which com- 
pelled the Council to pay “exorbitant compensation” in-order to 
avoid the effects of an injunction. The judge's contention that all 
vibration was a nuisance, placed electrical undertakers in an 
anomalous position, and it was suggested that compulsory powers 
should be applied for, which would enable electricity supply authori- 
ties to purchase property affected by vibration. The conference 
appointed & committee to formulate propositions for action, and 
report to a meeting to be held later. 


Fatality on the Liverpool and Southport Electric 
Railway.—An inquest was held at Southport on June 3rd, relative 
to the death of Edward Stanley Jones (13), who was killed 
on the Lancashire and Yorkshire Railway. The evidence showed 
that the deceased was trespassing and had climbed over a barbed 
wire fence on to the electric railway. He stumbled and fell on the 
live rail, his neck and chest being terribly burned. The coroner 
(Mr. 8. Brighouse) said the railway company were seeking to do 
а public service by electrifying their line, and had issued warning 
notices drawing the attention of the public to the danger of coming 
into contact with the live metals. However sympathetic and com- 
passionate the jury might be they must take into full account all the 
circumstances. A verdict that deceased was killed by mis- 
adventure was returned, both the coroner and jury expressing sym- 
pathy with the parents of the boy. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—On April 29th the 
officials and workmen of the Cape Town Corporation electricity 
works presented Mr. УўлттЕв FREDERICK Lona, A. M. I. E. E., city 
electrical engineer, with a pianola, on the occasion of his marriage 
with Miss Dora Rowlinson, daughter of Mr. Ralf Rowlinson, of 


£3C0 per annum; and that of Mr. W. J. Sr 
assistant electrical engineer, from £130 to £150 per annum. 

Mr. Новевт D. Hannis has resigned his position on the staff of 
the Beckenham U.D.C.’s electricity works, in order to take up the 
appointment of junior electrician- in-charge at the borough of 
Hornsey’s electricity works. 

Mr. A. H. Shaw, M. I. E. E., the electrical engineer to the Ilford 
U.D.C, was married on lst inst. to Miss H. M, Cassidy, of Ilford. 
The staff of the electricity department presented a carved osk 
chiming clock, and the Chief officisls of the U.D.C. а dessert 
service 


Mr. Oscar Sr. J. Mek zn bas just been appointed resident elec- 
trical engineer to Alexander's Electricity Works, Oarlow, 

Mr. A. R. Bacon, chief assistant at the Co unty of London Electric 
Supply Co.s station at Wandsworth, has bean appointed resident 
engineer at the company's City Road station, 

The name of the new chief engineer at Beckenham electricity 
works is Mr. J. E. TAPPER, not Sapper (as 
and in our Electricity Works Sheet, which went to press early this 
week, before the correction reached us). 


but was due to the chirography of the officia] from whom the note 
d. 


emanate 
On Wednesday the Southwark B.C. resumed the consideration of 
а recommendation by the Electrical Committee that the resident 
engineer (Mr. BLbAIKIE) be given three months’ notice to terminate 
his appointment. ago the matter was discussed, and 
Blaikie En. The Mayor stated 
that he had received a letter from the engineer, but he (the Mayor) 


professional future is at etake, that we should hear what he has to 
eay, "Tbe Mayor: 
letter will not be 


by 35 votes to 11, it was decided to hear neither communication nor 
letter. d 


to resign if the imputations made against him were 
of the vote taken, he could 
about the letter. Mr. Ed 

the Committee's recommendation. had been two in- 
quiries into the undertaking, ^ first, twelve meetings 
Ап average attendance of twelve members, 
the recommendations made, 
stration or mismanagement, 
what was suggésted, referred the matter back, 
inquiry by new men. These, after five meetings with an average 
attendance of five, brought up tbe recommendation which wag 
now being discussed, 
had not be 


ы ME Edwards) the ex-chairman, Mr. 
electrics engineer, and Mr, Anton, aleo a practical electrical engineer? 


against Mr. 
the resident engineer be given 
three months’ notice was carried by 35 votes to 11. 


Electric Tramway Officials.— Stalybridge, Hyde, Moss- 
ley and Dukinfield Tramways and Electricity Board, on J une 2nd, 
appointed Mr. H. TAYLOR as chief inspector of tramways. 


Stockport ; Mr. G. H. Вовтон, 
and Mr. G. Myzns. 
F. TAYLOR, Manchesfer, 

Corporation Tramways Committee, on June 2nd, 


engineer. in- chief of railway and tram way construction, left 


Mr, A. R. BENNETT, Oo., electrics! 
79, High Road, who is proprietor of the 
am Motor Co. and a director of Arc Lamps, Та, is retiring 
m commercial life, and commencing practice as a oo 
engineer at the above address. 
The German Engineers’ Association, which on Monday heli in 
i Grash 


Lavar, cf Stockholm, in recognition of 


BE, 
[ Bydney 
at the end of April for Oanada on 19 months’ leave, during which he 


will make inquiries in Canada, the United States, Great 
and the Continent on the subject of railway and tramway cog. 
struction, the use of automobiles as an adjunct to railways, and the 


application of electricity in working railways and lifts, 
Ar. D. H. 8 


: the Corporation 
worke, York, received an appointment as superintendent 


Co., engineers, of Manchester 


ngal-Nagpur Bailway 
for service as assistant electrical engineer in the Khargp ur work- 


shops. 

B n hango ты that Mr. o D. Чом PERTE, 
r of Telegraphs, aving promoted to 

b recto ciating ТЕ! 


of Telegraphs, Mr. F. Е. DnauPsrER, О 
Deputy-Director, acts a Direotor vice Mr. Gomperts. 


———— ——Á 


NEW COMPANIES REGISTERED. 


Easton (81,115). — This compan 
registered, £25,000 in £1 shares (5,000 “А ~ 
preference, and 15,000 ordinary), to adopt an s Cement with W. P. J. Fa 
and on the business of manufsoturdre of and dealers in bydranife, 
steam elevators, lifts, steam appliances, and other machinery, 
mechanical and electrical engineers, too] makers, brass-founders, millwrighta, 

i painters, metallurgists, £c. 
bsoribers (each with one thare) are :—C. B. H. Robson 

+ Sccountant: H, Gilbertson, * Waveriey,” 

В. W. Wilkins, 19, Lanhill W., elec- 


seven: 
by holders of “a” preference shares), 


» T. P. Wi 
and 8, v. Clirehugh ; qualification, 50 abares ; remuneration аз fixed by the 
company. Registered office, Broad Sanctuary Cham rs, Westminster, 


(81,111).— This Company was registered on May 
and 40,009 

adopt a certain agreement (the parties to which 

are not named), to acquire the property cul ed therein, and to carry on the 


er paratus and appliances, @ Т : 
тк e H Hailey, 
b, Hereford House, South End Green, 
N. W., clerk; E. Amies, 14, Beatrice Road, Stroud Greep, N., gentleman; W. A. 
Lindsay, 8, Park ane Mansions, Croydon, gentleman: 


; and H. 
accountant. No initial publio issue, The number of directors is not to Ье lem 


than two nor more than seven; the subscribers are to appoint the first ; quali. 
аз fixed by the company, 


! | 


ELECTRICITY SUPPLY ACCOUNTS, 


Burnley 
Municipal the past year, the greater Proportion being doe 
Electricity to traction requirements. The combined ligbt- 

Supply .. ing and traction 

an improvement 
also the total Working costs at 1d. 


with £3,552 last year; £1,500 was allocated to the 
and the remainder to reserve. 
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The prices charged are: — Private lighting, 4d.; Power, 3d. to 
ld.; traction, ца. per unit. The chief engineer is Mr. R. 
Birkett. 

GENERAL STATEMENT. 
For year ending March 81st— 1904. 1908. 


Total capital expended  ... - £85,604 £75,147 
Number of units sold— 
Private supply . e" $us eo» 477.699 391,692 
Public lighting .. "es 855 is "T 9,762 10,553 
Traction ... in сар М .. 21,252,938 891,079 
Total number of unite sold . 1,739,799 1,293,323 
Equivalent No. of 8-c.P. lamps connected 37,933 31,995 
H.P. of motors connected ... n s 181 100 
Maximum load in Kw. re TA 265 1,247 947 
Revenue account— 
Gross revenue .. T ees £16,838 £13,456 
» expenditure vss és T £7,399 £5,680 
» profit eos £9,439 £7,776 
Average йыш price obtained per unit— 
Private supply .. ed es ae 3:934. 3:954. 
Public lighting .. ec a et 3:00d. 300d. 
Traction ... ses dies eee 1754. 1:87d. 


BmvmsmBuURM Account FOR Ymar EnpmG MancH $1вт, 1904. 


Gross revenue .. £16,838 = 2°32d. per unit. 
Works and distribution coste (зоман: g 
public lighting) ve e. £5,544 = 76d. „ 


Total working costs sae РИА .. 7,899 = 102d. „ 


Prorrr STATEMENT. А 
£92,109 


Interest on loans, &. $6 vis Vs aes 

Sinking fand... Si qs da de бге 2,806 

Balance carried forward зав € x 5,124 
Gross profit ... £9,439 


We give herewith the returns of the Hull 


Hull Electricity Department for the year ended 
Municipal March 31st last. The output has now reached 
Electricity well over 3 million units, and of this 1,186,486 

Supply. units were for power. As this large proportion 


will be increased in the near future by 
the acquisition of two consnmers representing some 1,500,000 
units annually, the Hull undertaking will then be in an 
exceptionally favourable position for economical working. The 
past year resulted in improved working costs, and the earning of a 
larger gross profit than previously, and after meeting financial 
charges, the balance, some £2,800, was allocated to depreciation and 
reserve purposes. 
The prices charged are :—Private lighting, 44d. flat rate, 5d. and 
2d. maximum demand system; power, 2d. to 1d. per unit; public 
arcs, £22 per annum. The chief engineer is Mr. H. Bell. 


| dunn. Зтатвминт. 
For year ending Mareh 81st— 1904. 1908. 
Total capital expended .. eee « £282,910 £252,646 
Number of units sold— 
Private supply . bea 885 . 2,971,428 2,859,177 
Public lighting er 45,760 ^ 26,400 


Total number of units sold eos 3,017,188 2,385,577 


Equivalent No. of 8-0.P. lamps connected 217,916 192,453 
No. and E. P. of motors connected ... *. 8340 = 284 = 
2,280 H P 1,959 H.P 
Number of public lamps s aus 32 12 
Maximum load in Kw. ds iv ЗТ 3,0900 — 2,735 
Revenue accoant— 
Gross revenue eee eee эзе eee £37,887 £32,270 
sed - T soe £19,660 £16,461 . 
profit *. £18,227 £15,809 
Average luclosive price obtained per unit— 
Private supply .. jos 3:25d, 3:25d. 
Public lighting .. 1 56d. : 


REVENUE ACCOUNT FOR YEAR ENDING Marcou 318, 1904. 
£37,887 = 3°10d. per unit. 


£14,753 = 1174. „ 
£19,660 = 1:564. „ 


Gross revenue... ses 
Works and distribution costs (including 

public lighting) wal ves 
Total working costes eas eee 


Prorit STATEMENT. 


Interest on loans i sis "e eos £8,427 
Sinking fund.. sok. 4 ак з see 116,985 
То depreciation on meters ... - A e. 1,176 
To reserve fund EM eee бе G eos 1,639 


Gross prof$  ... % 18,227 


CITY NOTES. 


Is any one of our readers seeking for a really 
A Chance not good investment which shall excel in sound- 
to be Missed, ness the security afforded by Consols? It 
goes against the grain to give away a 
good tip, but our self-interests are thoroughly  subordi- 
pated to our regard for the interests of the general public. 
There is only a modest £3,000 going, and even balf of that the 
vendor is to receive in shares in part satisfaction of the purchase 
money, so that there are only £1,500 £1 shares open to the public. 
Really, the matter would be hardly worth mentioning, were it not 
that the prospectus is a remarkable one in several particulars. The 
name of the concern is The Lodge Electric Light and Power Co., 
Ltd.” and it is to take over the business of Herbert Lodge, trading 
as the Lodge Electric Lighting Co., of Liverpool, contracting 
electricians and engineers.” Now Mr. Herbert wants £2,000 in 
shares and cash for the business of which he has " had the active 
management” “from the commencement,” but he does not, so far as 
we can see, say when that commencement dates from, nor whether 
any, and if so what, profits have been earned. This £2,000 is 
arrived at as follows :—Btock-in-trade (what is it?) £500; utensils, 
chattels, loose fittings, &c., £140; book debte, £267; inventions 
(not yet patented), £494; Goopwitt (II) £600. The company takes 
over the business as a going concern (except cash in tbe bank) as 
from December, 1903, “with the benefit of and subject to the 
obligation of all trade contracts current at that date.” The vendor 
is going to pay all of the liabilities up to December 31st, 1903, 
and when he gets the money which he hopes this issue may 
provide, the business will be removed from 8a, Lord Street, Liver- 
роо], to much more commodious premises, at 31, Renshaw Street. 
The directors (Mr. Lodge and one other) are easily satisfied, so 
anxious are they to proceed to business, for they actually will not 
allot any shares unless 1 per cent. of the issue is applied for. One 
per cent. of £1,500 is £15, and the directors will accept as much 
more as they can get. They themselves are so essential to the con- 
duct of the company, that their qualification, until the statutory 
meeting, need be membership only, and thereafter such 
director must have a stake of not less than £5; and thir 
notwithstanding the fact tbat Mr. Lodge has agreed to 
hold not less than 1,500 ordinary shares during the five 
years for which he has agreed" to act as managing director. 
There is a statement on the prospectus which leads one to suspect 
that it has been in circulation for some time, for the words 
" Applications should be sent in not later than May 2let, 
1904," have been eancelled in red ink, and another intimation 
printed at the head says that the litt ‘of applications will close 
on June 17th (Friday next). Electrical men who have received a 
copy of this prcspectus will hardly need to be told how many thares 
they should take in the concern; bat, unfortunately for themselves, 
the people who go into companies of this sort are not to be found 
among the regular readers of the technical press. 


Diesel Engine Co. 


Мв. Тномлв ВмАРИ presided at the meeting of this sompany held 
at Oannon Street Hotel on 2nd inst., and in moving the adoption of 
the report, he said tbat their progress during the year had been sound, 
In the first year they sold engines with an aggregate of 324 B.H.P. ; 
in the second year, of 1,870 B.HP.; and in the third year, of 
2,914 B. H. p.; giving a total for the three years of 5,108 B. E. P., of 
which 3,812 B B. . were placed in Great Britain and 1,296 B н.р. 
abroad. At the end of 1902 the total number of engines sold by all 
existing Diesel engine companies reached about 600, with a total of 
about 20,000 B B. P., whereas at the end of 1903 the number had 
grown to about 900, with a total of about 45,000 в н.р. These 
figures were taken {тош the report of ihe German nt company. 
He believed the shareholders would agree with him that they 
proved the Diesel engine to be as yet in its infancy, and now that 
the engine was well introduced in thie country they were justified 
in expecting a similar growth as regarded volume of business to 
that which had been experienced elsewhere. The size of the 
engines three years ago was 60 B. H.., whereas at the present 
moment engines of 300, 400, and 500 B. P. in single units were 
being manufactured for the company. An engine of 500 B.. v. was 
to be exhibited at the forthcoming Exhibition at Liège, and would 
be by far the largest oil engine ever made. At the present moment 
they were treatiug with a tramway company for engines of 
320 B. R. P., with a district council for an engine of 400 B. P. fora 
pumping station, and with a railway company for engines of 
600 в.н.Р. for the power station of а light railway. 'The economy of 
the engine was bound to tell when it became universally known. 
One of the two manufacturers who were at present supplying the 
company with engines bad enlarged his works and spent a sum of 
about £20,000 in extensions of buildinga and plant, exclusively for 
thepurpose of manvfacturing Diesel engines, whilst the other had 
also considerably enlarged his works. 

m Mr. Савт, JEPPE suggested that the meeting should be adjourned 
for a few days, inorder to give the shareholders an opportunity of 
conferring. with{the directors, with the view of discussing the future 
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policy of the company. 16 was resolved to adjourn the meeting for 
three days. 

The report was unanimously adopted. | 

It was resolved on the motion of the chairman, That the 
remainder of the business, including the election of directors, 
specified in the notice convening the meeting, do stand dver for a 
period not exceeding six calendar months, and that the meeting be 
adjourned accordingly.” It was also resolved: '' That, ss requested 
by the directors, a consülting committee, consisting of shareholders, 
be elected by the meeting for the purpose of consulting with the 
board as to the policy and future development of the company, and 
to assist in framing proposals as to same.” 


Blackheath and Greenwich District Electric Light Co. 


WE are informed that the Board of Trade has given ite approval of 
the agreements for the purchase of the Crystal Palace District 
Electric Supply Co.’s undertaking by the Blackheath and Greenwich 
Dietrict Electric Light Co., and poszession of this business is to be 
given to the company almost immediately. The progress of the 
Blackheath Co.’s business during the present year to June 1st shows 
that the number of consumers connected was 1,942, equivalent to 
67,451 8-c.P. lamps, and the number awaiting connection is 115, 
equivalent to 2,822 8-0. p. lamps, together totalling 2,057 consumers, 
with 70,273 8-c.P. lamps. Тһе number of lamps connected on 
June 186, 1904, was 18,094 more than at the same period of last 
year, and is the largest increase in the history of the company. 

The result for the March quarter as compared with last year is 
approximately as follows.—  , >. 


Gross revenue. Expenditure. Net revenue. 
1904 ..  ..  .. 26,812 £2,519 £4,098 
1908 ee ee ee 5,000 2,168 2,882 
Increase .. £1,612 £351 £1,261 


“West African Telegraph Co. 
THE directors’ report for the year ended December 31st, 1903, to be 


presented to the meeting to be held at Electra House, E. C., on 


Thursday, June 16th, reads:— 


; The revenue for the period under review amounted to £62,514 18s. 4d., from 
which are deducted £15,578 4s. 4d. for the ordinary expenses, and £9,809 0s. 7d. 
for expenditure relating to repairs of cables, leaving a balance of £87,127 18s. 5d., 

to which is added £1,288 5s. 114. brought from the preceding year, making a 

total available balance of £88,365 19s. 4d. The sum of £1,459 1s. 3d. has been 

provided for income-tax, £25,000 transferred to general reserve fund, and an 
interim dividend of 1 per cent., absorbing £2,810 18s., was paid in January last. 

The directors recommend the payment of a final dividend of ба. per share (free 

of income-tax) making, with the interim distribution, 4 per cent. for the year, 

the balance of £2,663 6s. 1d. being carried forward to the next account. 


Stock Exchange Notices.—The Committee has ordered 


the undermentioned securities to be quoted in the Official List :— 


Edmundson's Electricity Corporation, Ltd. Further issue of 20,000 6 per 
cent, cumulative preference shares of £5 each, fully pajd, Nos. 50,001 to 10,000, 
and a further issue of £31,467 44 per cent. first mortgage debenture stock 
(redeemable). 


- Electro-Peat Coal.— We read in the Westminster 


Gazette that some of the proposed “ subsidiaries" of the Electro- 
Peat Coal Co. will be introduced shortly. ` 


Prospectuses.—The subscription list was to close last 
Monday in an issue of £80,000—4 per cent. prior lien mortgage 
debentures in the New Gzenprat Traction Co., Lro. The price of 
issue was 974 per cent. The money was needed for completing 
certain electric lines in this country and America, and for the 
general purposes of the company. | 

It appears that a proof prospectus of the DR Forrest WIRELESS 
TELEGRAPH ByNDICATE bas been issued, and Mr. Н. Cathbert Hall, 
of Marconi's Wireless Telegraph Co., Ltd., wrote to the Financial 
Times of 7th inst., taking exception to certain comparisons of the 
Marconi and De Forest eystems which appear in the prospectus. 


Rhodes Electrical Manufacturing Со. — Тһе directors 


have declared an interim dividend for the half-year ending May 


31st, 1904, at the rate of 6 per cent. per annum (or 71d. per share) 


on the ordinary sbares of the company. 


STOCKS AND SHARES. 


Wednesday Evening. 
New issues already show faint signs of slackening their demands, 
although а few substantial amounts have been asked this week from 
various quarters. The electrical world, ав а whole, bas held aloof 
from the prevailing rush to secure more capital at a moment when 
the public appeared less unwilling to regard such appeals with 
favour, but the few emissions made recently in connection with such 
companies bave been quickly absorbed. This is strikingly illustrated 
by the advance in the price of Anglo-Argentine Tramways Ordinary 
shares. In this casc the underwriters were left with 71 per cent. of 


their applications, yet the public demand during the last few days 


. has been strong enough to raise the quotation 10s. premium over the 


issue-price of £5 10s. Itis singular that those people who would 
not apply for the shares on the prospectus, are now content to pay 
what is equivalent to £6 per share. 

Telegraphs have decidedly halted on their upward march, and 
even the Debenture stocks are unchanged. West African Tele- 
graph shares at 63 Бате risen 10s., the inanition of the Jungle 
mining market notwithstanding. Direct United States Cable are 
2 easier at 10} on the same causes to which we alluded last week as 
being responsible for dulness in the Anglo-American group, viz, 
trade depression in the United States, joined with lifelessness in 
the stock markets and the mal-influenee of a coming Election. 
Cuba Telegraphs, nominally unaltered, are a dull market, sellers 
being able to get no more than 7 for the shares that are quoted 7 
to8. Commercial Cable Debenture bas shed a point. The Eastern 
group has nothing of interest to mention. 


In the House of Commons last Monday Lord Stanley stated that 
negotiations are still in progress between the Post Office and the 
National Telephone Co., but this has not saved the Deferred stock 
from another small drop, whereby the price is lowered to 85}. 
The Debenture stocks, too, have shrupk a trifle, although only 
noticeably in the case of the latest issue of Debenture stock, the 
provisional certificates of which are 1 down at 30. There is 70 per 
cent. still to be paid on them. Telephone third Preferences are 
5 to 54. | i 

This week it is the turn of Telegraph Constructions to advance, 
and tbe price is harder at 374. India-rubber shares maintain their 
earlier rise, and the Debenture stock at 1014 is up a point. British 
Insulated Ordinary have shared in the movement by adding { at 
53, but Crompton Debentures have shaded off to 964, a 1 per cent. 
fall. Edison & Swan are steady; the scheme, although passed, 
does not receive the full approval of some, who would like to have 
reen a much more drastic re-organisation of the company’s finances. 
British Westinghouse Preference are again duller at 34. Shares have 
changed bands at 33 and 32 just lately. The Debenture stock stays 
about 884, and British Thomson-Houston Debenture is 102. Babcock 
and Wilcox Ordinary are firm at 21, and the Preference at 30s 
These three last-named companies are all doing important work 
on the new electric power station at Chelsea that is to supply power 


for the Yerkes group of underground railways. The Westminster 


Gazette, in the course of an informing article on the new erection, 
says that the Metropolitan District (sic) Railway has a power 
station being built at Neasden ! 


Districts are dull at 381, lacking clique and public support, but 
Metropolitan Ordinary has been actively bought, the price rising 
one day to 98, from which it has receded again to 971. "There are 
more whispers that the buying may be for “control” purposes. 
City and South Londons also hardened to 52 middle, but are back 
to 51, their last week's price. After their erratic movements, the 
Central London trio marked time. An impression prevails that, 
though the competition on the electrified District may temporarily 
jeopardise the dividend on the Tube’s Deferred stock, the Ordinary 
and Preferred may be considered as fairly certain to receive their 


regular 4 per cent. Waterloo and City bas not recovered its slight 


decline. 

In the Traction list, Anglo-Argentines are commanding a good 
deal of interest, and reference has been made in the opening 
paragraph to the improvement in the price of the Ordinary shares. 
The Preference, however, are a little lower at 53, and the 
Debenture stock difficult to buy at anything like its medium 
quotation of 1334. City of Buenos Ayres shares are being done at 
95, and the company's Debenture stands about the rame level as 
that of the Anglo-Argentine: both ате 6 per cent.stocks. Metropolitan 
Electric Tramways Preference changed hands at 18s. ljd. this 
week, but tbere is nothing doing in the Ordinary, which are 4s. 
British Electric Tractions continue steady at their improved values, 
and there is a good deal doing in the Preference shares. The 
Second Debenture stock has rather come on offer at 99, or possibly 
Jess, but the First Debenture makes а point rise at 1173. British 
Columbia Preferred Ordinary has hardened to 993, and Bath 
Electric Preferred Ordinary at 2, are у; up. Buenos Ayres and 
Belgrano Second Debenture is 2 better at 894. 

Business in Electrical Supply descriptions is decidedly better, and 
what shares come to market are readily absorbed.. Blackheath and 
Greenwich Preference, at 1}, bave risen 4; these are the shares of 
which we ventured to suggest a purchase a few weeks ago, when the 
price was nearer 208. Chelseas are 1 off, at 61, and so are Bromptons, 
at 10$, but Charing Cross gained a similar fraction, at 77. One or 
two Debenture stocks have slightly advanced, and a narrowing of 
the quotation in Edmundson's Ordinary may be noted with satis- 
faction, not to say with a wish that the reform might be extended 
to the whole of the list. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


C 


Presen Е Dividends tor the last Closing Closing ^ ook ended ы 
è or week en 
NAMB, Quotations Quotations 
Issue, sm three years, June Ist. June 8th. E 
1901. | 19083. | 1908. Highest Lowest 

61,100 Amazon Telegraph Go's ihare ee ee o ee ee 100 ee ee ee 99 —108 99 —108 ee e 

35,000 P NOS 146 000 oer эж ee]... 10 es T .. 4— 8 24— 84 . 
119, 700% Do, Сы 5 os. 1 901 Red. oe .. 100 T T os T 70 — 80 T oe 
788,840 | Anglo-American Tel T vs eo * ee .. | Stock | 61s. 60/6 61s. 48 — 51 48 — 51 48 M 

8,106,580 ре: 8 do. uz % Pref, во o s Stock | 695 | 6 6 96 92 — 94 92 — 94 93 921 
8,106,580 do, Deferred m ее ee ee eo Btock 2s. 1/- 28. 7— 1 7— 7 771 7 
44,000 Ф; Tel Bons. Mon кюню өө ee ee ee ee eo 5 б 6 oe 41— | 41— ыы a 
18,888,8006 Ф тоер ee .. | $100 8 8 es 175 —185 175 —185 jx #8 
Pi Do. 10 % Pret. ee ee ee ee ee ee ee 10 ee 15 — 16 15 — 16 * * 
6,000 Do. do. 10 Y, Саш, Prei. ee ee ee ee б ee ee oe 7— 8 7— 8 eo 

80,000 Do. do. 4$ Debs. ee ee ee ee ee 50 ee oe ee 100 —108%, 100 —108 ee e. 

60,7101 | Direct United States Cable T oe T Vs 20 81% 83% oe 103 — 103 10 — 104 104 103 

85,800 | Direct West D b. Od. Ord, Stack oe „Bob., within Nos. 1 to 1, 900, Red. | 100 Vx ae . 100 —108 100 —108 vs 25 

4,000,000 Eastern Telegra Stock oe өө ео өө eo Stock 7 96 7 96 ee 126 —131 126 —181 1903 127 
1,955,565 аа oe ee se ee ee 100 ee ee ее S7 — 90 87 — 90 88 е 
— Do. y Mort. Deb. Bock Red. .. zi > o T ^w 13 và, s Мб 1111— 121 p 113 
Eastern Extension, ustralasia, and China Telegra ee ee о тл xd 
830,000 ро. 4 % Deb. Btock oe ee Stock ee ee ae 106 —108 106 —108 1053 oe 
800,000 V 4% Ма, Db. Nos. 1 to 8,000, red. 1908 | 100 e ec E 99 —102 99 —102 yd бА 
800000] | Ро. Reg. Mort. Debs, (Mauritius Bub.) 110 8,000 | 96 e is г. 99 —102 99 —102 үз ка 
180,227 | Globe telpagi ind oe oe ee oe oe 10 63% |38 167*| 54% 8i1— 93 xd 81— 91 8% HE 
180,043 Do. do. 6 X Pref, ee eo ee ee ee 10. ee oe ee 18— 134 18 — 134 180 18 
150,000 | Great Northern Telegraph, o nhagen 10 1595 | 18% |15 % 25 — 26 — 96 5 
58,700 { Halifax and Bermudas Cable, 9% ist Mort. Debe, within Nor] 100 a ee eS 100 —108 100 —108 . OA 
17,000 | Indo-E Telegraph % We oe eb ЕЙ. [410 10% |10% | 49 — 45 42 — 45 45 413 
1, National olophons, Pref, Stock ee ee "T eo ee ee 100 5 6 6 % 104 —106 104 —106 pP 101 
1,966,601 Do. 0 t. Stock ee ee ee 20 ee 100 ee 43 5 85 — B4 — 87 85 
15,000 Do. do. 6 Cum. 1st Pref. ee ee ee ee 2a 10 6 6 6 11 — 18 11 — 18 ео 
6200000 | Do do.  &4 Nonon, Bra. Pre, 1's0 900,600 . | 5 | 8 5 5 15 — B 15 — 55 5 5 
е 0. on- um. e е ee ee = md n 
0003 Do. do, 84 Deb. В 0 i ee ee ae oe Stock 84 B4 84% 98 — 100 98 — 10 994 993° 
1,000,000 Do. Prov. Certs., 70 ore to be paid ee ee ee oo ee ee ee 80 T 82 29 — 81 904 
179,818 | Oriental пасва aud 2186. Nos. 1 0 171,604, fully paki T ès 1 6 % 6% 64% 4— 1 і 14, T" 

60,000 Do. do. га m. Pref, ee ee ee 1 ee ve ee — 1 — lo. 152 ee 
100,000: Расійо ira European Tel. 4% Guar. "Debs., 1 to 1,000 ` ve ee | 100 - oe А 97 —100 — 100 $e - 

11,889 Reuter ce oe ee eo ee ee ee ee 8 6% ee eo 64-— 7% 64— 74 eo oe 

8,808 Submarine Cables Trust ee ee ee ee ve ее Cert, ee eo ee 117 —122 117 —122 ee ee 

68,000 United River Plate Telephone T vs as vs ee es 6 7 96 7% "e 6 6 a T 

40,000 Do. do. ч Cum. Pref, Nos. 1 to 40,000 b oe ee oe bl 4 b T ee 
170,411: Do. do. Debs. ee ee ee ee ee Btock ee ee oe 108 —106 108 —106 ee ee 

15,600 | West African Telegraph, Shares 10 T 2% 4% 63— 64 6— 7 ex ee 
Beno | Wort Coney of Amerie, ешн by Beas. fish 0 [er r vk | face | Cx | ity іи 

5 "n egra 7 "s OB. oo ee mad 

16,0001 D» do, 4 Debs. $nd series, 1906 T ee ee | 100 ee ee ee 101 —104 101 106 T : 
600,000 Do. 4% Deb. Stock Red. co оь ое | 100 ee oe ee 100 —108 100 —108 108 102 

88,831 West India and Panama T Tolegraph ae. уже?” COS cee. же 10 oe eo ee — 1 2x và 

34, 568 Do. do. do. Oum. 1s$ Pref, ee ee 10 ee ee ec 6 ха 54 — ee ee 

4,669 Do, do, do, 6 Cum. 8nd Pref. ee ео 10 ae ee ee 5 — 6 5 — 6 ee ee 
0001 T do, do, Debs, Nos, 1 to 1,00 .. | 100 x me .. | 100 —108 100 —108 1024 | 103 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,000 prc Аша E Cum. Pref. ee ee ee 10 ee ee ee 5 — 6 5 "те 6 ee oe 
800, 0003 Do. do. Ist Mort. Deb. Stoch Red, ee ee 0 0 Stock ee ee oe 90 — 95 90 — 95 ee ee 
100,000 British Bleotric таса ee ee ee ee ee ee 10 9 % 8 % ee 9 = 10} 92— 101 10 94 
100,000 Do. a 6 84 dum. Pref. eo ee ee ee ee 10 ee oe es 103— 11 104— 11 10] 10 & 
600,0u02 Do. Pe ^ Debenture Stock Stock oe oe - 115 —118 116 —119 117i 11 
100,000 | British Insulated and Helsby Ca se oo o 5. o| 6 |10% |10% |8% 51— 5j 6 "i 5 
100,000 Do. 6% O um, Pref ee ee ео 6 oe ee ee 654— 64 52 es oe 

60,000 Do. do. 44 96 lat at Mort. Deb. Red... ee ee ee | 100 T oe ee 102 —106 102 —10⁵ sx T 

60,000 f Browett, Lindley & Oo., Ord. .. ee ee ee "T^ ee ai Nil ee ee x. { ee "P 

60,000 |1 Do. do. 6 * Cum. Fre. 41 6 96 m T 14/6 1o 14/6 to 1 oe oe 
105,781 | Brush "Electrical Engineering, ras 1 to 105,781 . ee ee T ee 2 Nil, Nil Nil 4— 1 à— 1 $a aa 
150,000 Do. do, Non-cum. 6% Pref. .. T oe 9 8 96 6 96 6 96 l— le 1— 13 os oe 
195,000; Do. a: & рер, b. Stock T Stock ee ee és 96 — 99 96 — 99 T ee 
135, 0008 Do. Регр, 2nd Deb. Stook .. >. | Stock | .. i: D 73 — 78 78 — TH 2: x 

85,000 Oeallender's Oable базыда ee ee ee ee ee 6 20 96 15 96 124% 10 — 11 10 => 11 104 ee 

40,000 Do. до о, 69% Cum. Pre. 5 Е $ 1 51— 5j 51— 62 Er 

90,0001 Do. do. 4 lsb мон Deb. Btock Red. ee Stock ee ee ee 104 —108 104 —108 

1,860,014 | Central London Railway, Ord. Bloc eS. c | Btock | 4 4 4 92 — 95 93 — 95 933 | 984 
494,098 Do. do, 4% Pref. Stock ee ee ee ee oe | Stock | 4 4 4 101 —104 101 —104 108 102 
494,908 Do. do. Def. do. өө ee ee ee | Stock 4 4 4 96 83 — 86 88 — 86 

1,880,000 | City and South London Railway... ee ee oe oe ee | Stock | 2 8i 28% 50 — 62 50 — 52 ae 

85,000 ee & Oo., бн Mot ёс Debe. e ио £106, 3: 8 72 5 và 11— 94 lj— 391 

5 ore. m 0 an 
100, 000 ( 901 to 11,000 of £60 red. ee oe ee oe 96 — 99 96 — 98 ec ee 

99,901 | Edison & Swan United Elec, Light, A " shares, £8 paid 1 to wn 5 Nil Nil i 4- i- 4 te ‚+ 

17,189 Do. do. “ А xi Bhares, [urs Б Nil Nil eo $— i — 14 oe ee 
„44, U do. 4 Deb. Btock 100 ee ee ee 72 — 77 72 — 77 0 ee 
100,000; Do, do, 5% n b. Btock Prov. Осы. ‘all pd. 100 es > s6 74 — 79 94 — 79 Я a 
112,100 | Electric Construction,190112,100 .. e .. .. „„ 2 | ва | вә „ là— 13 lj— 1 » S 

81,890 Do. о 7% Cum. Pref., 1 to 81.800. .. T „ә 9 ee ae es 21— 27 21— 2: d us 

89,5000 | Ро. do. 4.) Perp. 1st Mort. Deb. Stock .. — ..| Stoch : i 97 —100 97 —100 с p 

95,000 | General Bienne боп ) . Mum. т ‚> se T ae EUM 5% 5% ёе Кри ont 91— 94 is ae 
900.000 е в О le ee oe ee ee Pe ee oe Mw 98 — ee 
300,000 Henley s . т.) Telegraph Y orks, Or-. 5 20 % |0% | 15 % п at Lig— 12 li | 1H 

45,900 Do. do. Korte! Deb, Sort. Sin ne = 107 —111 107 —111 e ик 

50,000 | India-Rubber, Gutta-Percha & Telegraph Works oe oe 10 10% | 10% i 19 — 20 19 — 90 191 s 
800, Do. do, 4 % 1st Mort, Deb. 100 ee ee ee 99 —102 100 —108 oe ee 

Hr 1 Overhead | Railway, г WH 10 14% | 14% - ier 15 E ur 4 $i 

7 ee ee ee ee ee oe oe — 0 —1 

87,860 тыын Consiruoncn Мылы 19 9095, | 20% 20 % I cu 88 87 
150,000: do. 4 96 Deb, Bas., "Nos. 1 to 1,500 Red, 1900 100 M js s 101 —104 101 —104 1024 “ә 
640,000: | Waterloo & Oity Railway, Ord. Stock co оо oo 100 8% | 84% | B% 89 — 92 89 — 92 ЕЎ ве 


A period of nine months.  ! Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. Ч From Manchester Share List. 


Bank rate of discount З per cent. (April 91st, 1904) 
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Dividends for Ње Olosing 
NAMB Quotations 
d Share. last three years June Ist. 
Blackheath and Greenwich Dist. Electrio Light, Ord... ae 
Do 3 Pref. 


iat Deb. Stock, "Prov. Oerte. 
Brompton & Kensington El o Lighs Bup., px 1 to 90,000 


Pref. 

Central Elecirie | ey ply 4 poly 4 Guar, Deb. Stock .. > e» 
саны Сон y Bupply " ys v 
Cum. Pret. 


Strand 
Do. сс " 9 Undertaking 5 4 Cum. Pref, 


Do. do. 4% Deb, Btook Re. 
енене Кюеу БШ Supply, 


% Deb. Stock Red. .. к 
City of London Electrio Lighting, Ord. 40 ,001—110,606 | - 
Do. 6 % Cum. 


to 40,000 “+ 
Do. (ie, at g iio all paid s 

Do. 44 k, ee 
County of London & н Prov Eleotrio: Li начи 1—40,000.. 
Do. 6 % Pre i 146001 40,0. 


Do. do Фф Deb. Btook .. РР 
Do. 2nd Deb. Stock  .. ws Pe 
Бањо ье Hiestrie 00 len Ora. Shares. ЯА T 
Do. до. 6 % Cum. Pref. .. a 
Do. 4 1st Mort, Deb. Stock 
n and Enighiabriäge 0 "ES 
do. 4% Debenture Stock 
London Electric oop Corporation, Limited, Ord. .. T. 
Do do. 6 96 Pret. 
do. 4 % 1st Mort. Deb. Stock Red 
ао ыш Electric’ Supply, : to 100,000 . é 
Do. do. 44% Cum. Pret. т, 106, 48 paid 
Do. do. 1st Mort. Deb. 8 Stock аа vs 
Do. do. Mort. Peh: Stock Red 25 
Notting Hill Bleotrio Lighting б as - 10 6 143 ? 


St. James’ and Pall Mall Electric Light, Ord 
Do. do. do. 1 % Pref. 90,061 10 40,080 ‘he * 
Do. do. do. 82% Deb. Stock Red - "m ss 
Smithfield Markets W Supply, Ord. ee b vs 24% 4% 
South London Eleotrici ly, Ord 1 % Deb, Block... а |8% 
u on eo npp $ L] ae oe ee oe 5 ee 
Urban Eleotrio вару, Grd s6 os oe T as RS + 
Cum. Pref. ee oe "T es | bilia 


Do. ee oe ee 
W tmin Electric 8 (О. ee eo ae 1 1 
T Do do. upp 1 6 96 Cum. Pret. ee oe ee 5 Ad 9% * ‚* 1 


* Bubject to to Founders Shares. 


'8 Latest Week's 
CHEMICALS, &o. „ ЦИ pes: METALS, &o. анд, Price, Inc, or Deo. 
a Acid, . ew oe per cwt, 6/- ee 9 Copper Sheet eec [EJ ee per ton £72 oe 
a „ Nitrio T T .. por cwt. 22/- ee f н Rod. .der ton an “+ 
a n Ozalio.. Е ix . per owt, 89/- T 6 50 (Electrolytio) Bars. per ton £64 ice 
a „ Sulphurio ee vs per owt, 5/6 ee в " " . рег ton 200 oe 
а Ammoni Sal ee per cwt, 427 oe [| [T] ТІ RG oe per ton £74 oe 
a Ammonia, uriate (orystal) per ton £88 10 * в + 10 H.C. Wire per lb. Rd. ee 
a 2 ee per ton £80 ee f Ebonite Rod ee eo ee per lb. 8/8 ee 
в Bleaching powder . e$. per ton £4 10 vs Y Sheet .. ... .. регі. 8/- ee 
a Bisulphide of of Carbon  .. per ton £15 ix * German Silver Wire .. .. per lb. 1/6 .- 
a Borar.. еә ee ee ee per ton £18 oe А Gutte-percha fine .. е» ee per lb. 87 е7 
а Bensole (009) .. .. .. pergal, 77 "e x Indis-rubber, Para fine .. . per lb. 4/9 to 4/10 dec. 
а „ (060/9095) .. T .. per gal. 5/6 a 4 Iron, Charcoal Sheets .. per ton £18 . 
a Copper Sulphate .. e. рег юп #21 10 oe € » re (Cleveland warrants) per ton 42/11 14. dec. 
a Nitrate e 5 per ton £94 i t 5 . per ton From £11 "T 
& , White Sugar ix . рет ton £81 és $ ,, Вотар, .. рег ton 47/6 to 50/- ee 
s d bred eub sė és ы e ird we 4$ » Wire, guivenised No. B per ton £9 16 e 
a Methy r gal. T | -i 
a аа en a "160° С), р pal, 5/6 s 9 Lead, English Ingot ee ee рег ton £12 5/- inc. 
a Potash, Bichromate, in casks .. per lb. Bd. PT 9 » i Sheet  .. per ton £18 ee 
a „  Causto (75/80%).. .. per ton £34 Y: m Manganin Wire No. 98 .. por Id. В/- ss 
в Bisulphate e. per ton £85 Ка g Meroury .. .. per bot, ar 2/6 dec. 
a Shelaac . . . per ewt. 220% 5/- ino. d Mice (in original cases) small .. per Ib. 8d. to 1/ $ 
a Sulphate of Magnesia $e .. рег ton £4 10 — li ii » medium per lb. 2/6 to 4/- oe 
а Sulphur, Sublimed Flowers .. per ton £6 10 ee d „ „ s» large. per lb. 4/6 to 8/6 .. 
а посо vered e oe рег ton 45 10 oe р Phosphor Bronse, plain castings per lb. 1/- to 1/23 - 
a . per ton 45 КА Р „ rolled bars & г per lb. 17 to 1/8 T 
a Boda. бай tio (white 70 9) .. per ton £10 15 so p " з trip & sheet per lb. From 1/1 T 
а oe eo per ton £8 f oe o Platinum oe LL per o£. 44 oe 
a 8 casks.. .. per lb. 94d. T c Silicium Bronse Wire . per lb. 9d. to 11d. oe 
í Steel, Magnet, aco'd’g to deso’ р' п per ton £68 T 
METALS. &o. [| " [1] in bars ee oo е rds e 
b Aluminium Ingots, in ton lote .. per ton £190 és g Тіп, Block ..  .. .. per ton { £194 } £1 dec. 
b , Wire, in ton lote oe per ton £168 oe 9 [1] Foll oe oe per Ib, 1/6 е9 
b 7 Sheet, in ton lots .. per ton £166 е6 ^ Wire, Nos. 1 to S per lb. 1/64 48. dec. 
p Babblit's metal ingots .. per ton 448 to 2180 S p White Anti-friction Metals 
e Brass (rolled me 9" to 19") basis per lb. К ee " White Ant" brand per ton £13 to £63 ee 
e „ Tube (brazed) 0$. per lb. d. шы; = S j Yarns, ac Gre Cotton, on sp'ls per Ib, 8d. ee 
€ [T] (solid drawn). . ee per lb, 7 " ee’ ` і н lea. Flax.. ee per Ib. e ee 
€ Г] Wire, basis.. ee oe per Ib, 6 0 eo і ПП Н {ТЕ iba. Russian ee per Ib, а ee 
г Copper Tubes (brazed) ee per lb. d. dE 1 ^» Russian, single .. per lb. ‚ ee 
» (solid drawn) .. per lb. 94d. s 1 180 Ibs. Jute rove per ton os 
9 Copper Bars (best selected — .. per ton £a is k Zinc, Sh't (Vieille Montagne bnd.) per ton £95 б vs 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co., f Indis-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; k Edward Till & Co.: 4 Bolling '& Lowe; j Walter Н. Hindley and 
Co., Ltd.; k Morris Ashby; Ltd.; m W. T, V. T. Glover & Co., Ltd.; я Р, Ormiston & Sons; o Johnson, Matthey & Con LM. Ltd.; p The Phosphor Bronze ос ва 
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ELECTRIC _ TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for | No. Miles 7 Week Receipts for | No. | Miles 
Locality. ending the week. | wks. Total to date. open, Locality. ending the week. wks. Total to date. open. 
£ £* £ £* | * : £ &* £ £* | hé 
Birmingham н | 582 — 628 23 |321,6:0 | + 6,682 — Dublin is „% 81 5,652 | —405 | 23 101,990 + Eod 47 * } 
Bournemouth ЧР „ 11 1,026 | —382 | 9 10,064 — — East Ham „ 4 789 —257 9 1.180 + 665! 5 |+ 
Blackburn ..  ..| „ 4! 9M 820 10 9.1 + 432 183 — | 2) Glasgow 2. „ 416.040 |465| 1 | — san dU fo 
Blackpool „ 2 | 1,667 — 54! 9 7,948 | + 1,787 — |8 Halifax (2 weeks) .. „„ 1| 8,698 — 342 9 18,1191] + 499. 33 72 
„ W Plectw'd p 4 775 — 1287 98 7.661 — 867 74 — Е i .. May 28 1.719 | +457 | 8 — — ,98 | — 
я —Lytham n 732 | +217 81 6,920 | + 5,826 73 — 8. Hull .. .. June 4 | 21€5 | + 719 19,778 | + 1,850, 18 [+ 
Bolton ee б [T] b 2,223 —247 10 18,229 ud i5 25 — wo Ukeston ee oe v 1 134 — 900 1 — — 4 — 
Bradford May 28 | 5,947 2004 837.729 + 719 46 — |S Ipswich „ 4 472 — | 9 4,416 — 103 — 
Brighton June 5 | —8t4 | — 8,6166 — — 13 | 19е of Thani. , 4| 6533 —478 | 92 865 — 422 104 - 
Bristol „ В| 5.72 |—9?836 | — — — — |8. Leeds z% ool „œ 4] 6,850 |—1888 | — 57.791 | + 2,860, 8 4+3 
{ Devonport May 27] 600 | +142 21 | 10,161 |+ 1,552 6 | |2 Liverpool. May 28 | 11,942 | +481 | 22 | 215,550 + 4,953' 108 — 
;Dudley—Bto'rb'ge | „„ 27 1,490 | «6611 21 | 162991 | + 1,2 183 | — ё | London C. C. . » 28 13,260 |42181 | 8 | 93,463! «16,008. 872. — 
C Gateshead „ 27 | 1,039 | +145191 | 1843: | + 1,091] 10f |+ 1 | © | Manchester.. — . . June 4 | 12.845 |—3178 | 9 109.617 + 681 1314 — 
gGrnk-Pt.Ghgw| ,, 77 700 — 19 21 10,527 + 652 74 | — | о | Newcastle ..  ..| « 4 | 3,704 | +867 | — = | — 17 = 
$ Hartlepool „ 27 442 | 4167 21 5,564 + 714 +2 |5 Portsmouth. |] „ 4| 1904 | —57 | — 17.717 + 1.402 144 — 
Є Oldham—Ashton „ n 640 | о! 31 10930;— 587 5 — |. Salford e .. » 6| 4,118 - 1490 — 506 + 8,66: 80 — 
: Potteries .. „ | 1,967 | +816 21 85,281 | + 2,962 ш | — |2 | Sheffield i . „ 5) 4,662 | —986 | 10 47,706 | + 1,040: 43 454 
© Southport.. „ 27 5:9 2246 21 5,977 + 635 1 = |$ | Southampton subo. 2 992 | —874 | — — — | 9 — 
South Staffs. 5» 20] 13902 | 4289 21 16,452 | + 96 21 -2 5 Scuthend-on-fea ..| „ 1 309 | 4178; 9 2724 + 69| 84 | — 
oe Swansea .. 175 942 | 4 421 21 10,569 | = 896 — |У Sunderland .. e+] of 5 | 1,439 | —t71 | 9 11.7588 + 251 80 +1 
ЕМ olverhampton.. е 27 732 | 4336 21 7,774 | + 2| 103 |+8 | А Tyneside  .. e ae д 808 | +266 | 72 (02; + 77% 69 + 4 
M Yorks. Woo! Dist. w 27 826 74.6 | 21 11.833 + 6,290 6 | — 8 est Ham .. e| n» 2| 1,056 — |H 8,145 | — 3 — 
( Miscellaneous „ 271| 1,946 — 2 51,048 — —|— © Wolverhampten , 1 HRB | + 16] — — = IT348 — 
Burnley June 4| 1,693 | 4123 | — — — 107 |488 |, | Cen. London Rly... , 4 6/26 | —61 | 23 15. 106 — 2.684 6 ==» 
Burton-on-Trent .. „ б 941 — 9 4,289 — ei — City & B. Lon. Rly. „ б | 2,859 | +260 | 23 68,970 | — 2,196 == 
Cardiff » 4 2,166 | —568| 9 19,031 | + 580 1 | — Dublin Lucan Rly| 4 5 62 23 2,461] + 192 — 
Cbatham & District „ 2 588 | —176 | 22 11,959 | 4 8 = L'pool Overh'd Rly. b 28 986,311 | — Уб ако 
Cork E x » 2 b39 | —154 ! 22 9,248 | — — Mercer Reilway 4 23 987,782 F. if. Ц — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


POWER STATION DESIGN. 
Ву C. H. Merz, Member, and WX. MoLETLLAR, Associate Member. 
(Paper read in London, April 28th, 1904.) 


(Concluded from page 932.) 


Tus desirability of locating the machine and switch panels 
directly opposite their respective generators or cables has been pre- 
viously referred to, but this arrangement necessarily involves a 
switchboard extending the whole length of the station. It is 
evident that the switches on such а board must be operated from 
some central point in the station, i. e., the switches must be con- 
trolled from a distance. There are three ways of effecting this :— 

1. Electrically, as has lately been suscessfully adopted and 
ааа by the General Electric Co, of America. 

2. Mechanically, as railway pointe are now worked from a signal 
cabin. In this case automatic devices must be electrically tripped. 

3. Pneumatically, simply substituting compressed air as the 
operating agent. 

There is very little difference between the three methods so far 
as adaptability is concerned—for reliability we prefer either (1) or 
(2). In each case the operating platform can be kept small so that 
all the gear is under the eye of the operator. In fact, ite length is 
really limited by the room taken up by switchboard instruments 
more than by any levers, switches, or valves necessary for the 
mechanical, electrical, or pneumatic feudo: Generally speaking, 
the longer the board the more desirable does electrical operation* 
throughout, appear to be. 

Under oil-switches we have referred to the necessity for opening 
all circuits by the switch, rather than by fuses. This means that it 
is almost essential that automatic overload devices should be 
installed, so as to operate the switches on each outgoing feeder. 
When automatic switches first replaced fuses, such overload devices 
were manufactured on the rame lines as an ordinary direct-current 
traction circuit-bresker. This design, while entirely satisfactory in 
the case of an ordinary direct-current traction supply, where a 
momentary stoppage is of relatively small importance, is quite out 
of the question in the case of a power system from which not only 
lighting and wer are supplied, bat on which revolving 
synchronous sub-station machinery may be running. The shut 
down of a feeder means the shut down of a sub-station, and this is 
a serious matter. It was found that such circuit-breakers were apt 
to operate with instantaneous overloads which would have cleared 
themselvea had pressure been maintained. In order to avoid this 
trouble, clockwork time-limit devices were tried with equally 
unsatisfactory results, as when the clockwork devices were set so as 
to keep the switch “in” on mall short circuits such as were likely 
to clear themselves, they refused to open svfüiciently :apidly on bad 
shorts, so upsetting the whole syatem. 

It was suggested, therefore, by several engineers and manu- 
facturers independently that what was required was an automatic 
device which imitated the action of a fuse; that isto say, an auto- 
matic adjustable circuit-breaker having a time lag inversely pro- 
portional to the magnitude of the overload. Various manufacturers 
have endeavoured to meet this condition in different ways, f but 
though great improvements have been effected it cannot yet be 
said that any protective devices have been perfected, which can be 
depended upon under all conditions on a complicated system to cut 
out a faulty feeder or machine, without affecting the working of 
other apparatus. Outgoing connections from the bus-bars may be 
more or less satisfactorily protected as above, but if similar over- 
load devices are used in tbe machine circuits, it is practically 
impossible by any graduation to ensure that the feeder and not the 
machine circuit will open in the case of an outside short circuit, 
while it is equally difficult to so discriminate that the faulty and 
not а sound machine is cut out in the case of a short circuit 
occurring on one of the generators. Endeavour has therefore been 
made to fit relays which would only operate with reverse current! 
having а time limit inversely proportional to this reverse current, 
but which would not respond to any overloads or shorts so long as 
a positive direction of current was maintained. This latter arrange - 
ment would at first sight appear a satisfactory solution of the 
problem, but in practice it is very far from being so. All such 
reverse devices so far put to commercial use depend for their 
action on a potential coil. It is just when the short-circuit is most 
severe that these devices are wanted, and the difficulty is that with 
a severe enough short circuit the potential may drop considerably 
before the faulty machine is cut out, with the result that the 
apparatus fails to operate. 

Another objection tothe present type of relay (both overload and 
reverse) is that in the casc of a heavy fault, when the whole of the 
network may be affected, the cut-outs in otber sub-stations than the 
one at the end of the faulty feeder operate and thus shut down 


It is desirable that the operating leads should be kept entirely 
separate from the instrament leads, and further that the leads for 
each machine should be kept separate and run in accessible positions. 

і See Protective Devices for High-Tension Electric Systeme," 
by W. B. Woodhouse, British Association, Beptember, 1903. 

t Mesers. Brown, Boveri have developed a reverse current circnit- 
breaker similar in type to their overload circuit-breaker. The 
introduction of a reliable reverse current relay will also solve the 
problem of cutting out a faulty feeder from the sub-station end 
where two or more feeders feed one sub-station. 


the supply ; this is especially liable to bappen on polyphase systems 
when the fault develops between two phases only or between one 
phase and earth, in this сазе all motors and transformers on the 
system immediately tend to pump current into the fault. The 
authors are of opinion that at the present time automatic protective 
devices require more attention than any other subject in connection 
with reliability of supply. 

Hitherto we have dealt with the main board and high tensjon 
apparatus only, the low tension switchgear aud connections may, 
however, represent a large part of the total expenditure on switch- 
gear, as they control all the auxiliary apparatus, the exciting cir- 
cuits, and all the lighting for the power station and adjoining yards 
and shops. The same points which have been referred to in detail 
when dealing with the main board and connections, apply to the 
low tension apparatus and cables, though, of course, in lesser degree. 
It is certainly important that all low tension connections, should be 
kept entirely separate from high tension connections or cables, in 
order that no fault of the former may affect the latter. The authors 
have a strong preference for wiring on insulators as against wiring 
in pipes for all small wires and for all lighting work. It is cheaper, 
it gives less trouble in practice, and any fault is more readily seen. 
This system, howevér, can only be carried out in cases where proper 
sub-division is resorted to, and where the circuits are not crowded 


together. 


6.—MEASUBING APPARATUS AND RECORDS. 


In general, while very complete station records are kept of the 
data directly affecting the electrical side of the generating plant, 
scant attention is paid to boiler house records, so far as the factors 
governing the economy of the boilers are concerned. This would 
appear to be a mistake, as it will almost invariably be found that the 
boiler house equipment will give a greater return for any trouble 
taken with it, than will either the engine room or the electrical 
apparatus. The efficiency of the electrical and engine room appa- 
ratus are comparatively easily ascertained by fairly accurate in- 
stroments. On the other band, tests on the boiler house apparatus 
are frequently of so rough and ready а description as to at once 
arouse doubts as to their accuracy, and, as & consequence, they are 
taken less and less frequently. 1t is, however, possible, and it is 
certainly desirable, to get data from the boiler house plant of very 
approximate accuracy. Complete recorde should be kept showing 
the performance of the various component pieces of apparatus 
throughout the whole process of generating electricity from coal, 
and an assistant with some chemical knowledge should be made 
responsible for the boiler house economy and for keeping accurate 
data in connection therewitb. 

We will briefly refer to the apparatus necessary for keeping а 
check on the economy of the station :— 

Coal- Weighing Apparatus.—'The ooal-weighing apparatus should 
consist оё: — 

(а) A main coal truck weighbridge for checking the railway com- 

y and the colliery. 

(b) An apparatus for weighing the coal fed to each boiler from 

the overhead bunkers (if these are erected). 


The latter may be used either continuously or for special teste. 


The weighbridge should certainly be used continuously. 

Coal Analysis.—It is as important to check accurately the calorific 
value and the percentage of ash contained in the coal purchased as 
it is to check its weight, and an analysis should, therefore, be taken 
from weekly samples of the coal used. 

Apparatus for Analysing Flue Gases.—Records of the flue gas 
composition are also of importance. There are several instruments 
in the market for taking continuous recordr, but none of them seem 
likely to displace the Oreett apparatus. 

The Measurement of Temperature.— Ready means should also be 
provided for obtaining the following thermometric records: — Tem- 
perature of superheat, temperature of air-pump discharge, tem- 
perature of feed-water before and after economiser, temperature of 
flue gases before and after economiser and at various positions along 
the flue. | 

Water-Measuring Apparatus.—Continuous records should be kept 
of the whole of the feed water, the make-up water, and the water 
purchased from the water company. Permanent arrangements 
should further be made for measuring the air.pump discharge of 
any one unit. This is comparatively inexpensive, yet it is to be 
found in very few stations. Tne simplest way to obtain this in- 
formation is to have а twc-way valve on the air-pump discharge, 
one way of which ie connected to a special pipe leading to dupli- 
cate measuring tanks so that the discharge from auy unit may be 
accurately ascertained for any period of test. 

Pressure Gaugcs.—The steam and vacuum gauges call for no 
remark. Draught gauges are of more importance in atations fitted 
with mechanical draught than they are in stations fitted with natural 
dranght, and it is only by frequent observation that the best draught, 
the best thickness of fire, and the best speed of stoker travel can 
be maintained. 

Output Mrters.—The wattmetera may either be placed on the 
main bus-bars between the feeder panels, on each individual 
machine, or on each of the outgoing feeders. Тпеве meters 
necessarily complicate the switchgear materially, but it is abso- 
lutely necessary to provide them. In order that it may be con- 
venient, without alteration to the connections, to test the output of 
а main generating unit at any time, it would seem to be correct to 
place them in the generator leads. A further advantage of this is, 
that in a modern station it involves fewer meters than if they be 
placed in the feeder cables. Power factor indicators are only of 
importance where the power factor is under control, as in the case 
of a station having а combined synchronous and induction motor 


load. 
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Having installed all the above instruments, the only item neces- 
sary to complete the equipment, required for accurate special tests 
is a water resistance to absorb the energy generated by the plant 
under test. It is worth while providing permanent arrangements 
for connecting this water resistance to any generator at will. 

To sum up, complete permanent apparatus should be Dunes for 
taking all necessary tests, thus avoi the unreliability and un- 
certainty of makeshift arrangements. 


CoNOLUSION. / 


In discuseing the general principles governing power station 
design, and ín illustrating their p grege to certain 8, we 
cannot pretend to have dealt with all the components which go to 
make up а complete power station, sinoe however much the designer 
may endeavour to simplify the problem it still remains а compli- 
cated grouping together ofapparatus. The parte of a power station 
to which we have not particularly referred are the boiler house 
equipment and the piping systems. Throughout we have avoided 
discussion of the actual design of individual Jue of apparatus 
(such as the boiler, the steam turbine, or the dynamo) this being 
rather a question for the manufacturer than for the designer of a 
power station. The function of a power station designer is to 
choose from standard apparatus that which best fulfils the con- 
ditions to be met, and to assemble it in the most economical way. 
It is only by a rigid application of this principle to the individual 
parte that the essential condition of low capital cost can be com- 
plied with. 

If any excuse be necessary for calling attention (at perhaps too 
great length) to well-known principles, it must be found in the fact 
that the success of power supply on a large scale depends entirely 
upon their being correctly applied to allthe component parts of a 
power scheme. Electrical energy from public supply as against 
the provision of isolated plants is possible in this country with its 
relatively dense population in a way that is not possible in America 
or on the Continent— where industrial centres are separated from 
each other by wide tracts of country. Although in many ways 
disappointingly late, realisation during the next few years of our 
almost unique position in this respect is likely to have a marked 
effect both industrially and socially. 


The discussion was opened by Mr. J. Н; BARKER, who was of 
opinion that the author's figures for cost of plant per Kw. were rather 
high, and those for redemption are algo somewhat uncertain. He could 
not agree to the indiscriminate use of automatic appliances, and 
thought that the 1,500-xw. turbine mentioned by the authors had 
hardly received justice as it was quite equal to 2,000 xw. and 
more, but the leakage loss remains practically constant at all 
loads. He asked as to the power required to lift the condensing 
water from the River Tyne, which he thought would be very great. 

Mr. J. H. ROSENTHAL thought that the paper summed up the pos:- 
tion in which appliances for producing electrical energy stand at the 
presenttime. He commented on the low capital cost at Carville, 
and mentioned that the Metropolitan Railway power station in 
Paris was practically а copy of it. Не complimented the authors 
on the arrangement of plant. 

Mr. G. L. ADDENBBOOKE commented on the importance of the 
turbine in power work as it greatly affects the capital cost, which in 
turn affects the total costs of supply. Condensing water was a 
serious matter in a large power station, but was not dealt with in the 
paper. He pointed out that the cost curve was not quite aœ urate 
as regards coal, and did not include administration. It was also 
important as to whether the table covered units generated or units 
sold. In regard to gas engines, the coal bill was less, but capital 
cost was greater, and labour and administration about the same. 
If the saving in coal was realised, the result would make about 
6 per cent. difference in the price of supply to the consumer, or if 
the price remains the same, say 1 per cent. in dividends to share- 
holders. With a supply of cheap coal as at present, there was no 
great opening for the gas engine. 

Other speakers advocated the claims of the gas engine, in regard 
to which large firms were prepared to offer specific guarantees in 
regard to fuel consumption, &c. 

Mr. B. M. JENKIN remarked that it was an expensive matter to 
change the location of a generating station after the feeders were 
in position, this, of course, restricting the location. He agreed 
with the rélative position of the boilers and engines advocated by 
the authors, but could not wholly agree as to each generator having 
its own distinct set of boilers, as, in case of the generator failing, its 
boiler plant would also be useless. He thought the boiler house 
should be complete in itself, although there was something to be 
said on both sides of the quertion. He agreed with Mr. Merz's 
ideal of distinct pipe and cable runs, and described other 
arrangements of steam pipes cqualling in efficiency the arrange- 
ment of steam pipe line at right-angles to the engine room. The 
question of spare plant was not sufficiently emphasised; the 
authors dealt with it by providing for large overloads. When units 
got large, it was risky to work with only one spare set. He was in 
agreement with the provision of roomy switchboards, and only 
demurred to the position of the bus-bar charge-over switches, as no 
one in front of the board could tell how they were set. He preferred 
mechanical control of the main switch to electrical, as it was more 
reliable. It had been impossible up to now to obtain an automatic 
switch with human intelligence. | 

Mr. E. W. Cowan submitted a list of the failings of the oil-break 
switch, which was not the ideal under all circumstances. The ideal 
switch was one which gradually reduced the current to zero before 
breaking, and did not give rise to а drawn out arc. Horn break 
switches bave & tendency to break the circuit when both field 
and current are at a maximum. Another type of switch with some 


good features quenched the arc under water. Automatic contri- 
vances were often specified to save labour; they really gave relia- 
bility, and their failures were often due to neglect. The isolation 
of switchgear was a step in the right di on, but the screens 
must be able to withstand the temperature of the electric furnace. 

Mr. A. H. Dvxzs considered that the A engine had not received 
fair treatment by the authors. Although the future of the large station 
probably rests with the steam turbine, yet the diminished fuel costs 
and saving by residuals in gas engines cannot be overlooked. The 
labour cost over the whole of a gas station would be much less, and 
the repairs not necessarily higher than in the case of a steam station. 
He was putting down a gas engine plant, consisting of four 250-н.р. 
engines, which, on cheap fuel, were guaranteed to run on 1°63 lbs. 
per Kw.-hour. The capital cost of gas plant had been much reduced 
during the last few years—the cost of the above gas engines and 
generators was £18 per Kw., and including the producers, £18 per 
KW. These figures for small plant compare very favourably with 
steam plant. The cost of buildings is very much reduced, and the 
exhaust gases can be utilised for water heating. It was also possible 
to provide overload capacity in gas engines if required. 

Mr. W. GBIPEL referred to a paper of Col. Crompton's some 10 
years old, in which he showed that a unit could then be generated 
for 3d., and the effects of capital charges and coal bill on this figure 
were there discussed. He disagreed with the authors’ statement that 
capital charges were minor considerations in the early days, his 
24 years’ experience was that it had always been a difficulty to 
reduce capital cost sufficiently to enable an effective competition 
with gas to be maintained. With regard to the authors’ curves, 
showing cost of coal, working expenses, capital charges, &c., he 
referred to an ideal table of costa, suggested by him at the time of 
Col. Crompton's paper, and which comparison showed were prac- 
tically the same as those given by the authors, allowance being made 
for their costs not including distribution. Referring to the use of 
turbines, an important point, not mentioned by the authors, was the 
fact that the feed water had no oilin it. He agreed with the 
authors’ views as to the necessity of having short steam pipes, but 
thought the Carville station steam pipe lines were as long as they 
possibly could be. Much shorter pipes could have been obtained 
by dividing the boilers and engines into independent sections. He 
did not see any difficulty in arranging the turbines more or less 
opposite their own boilers, and went on to discuss the possible 
arrangements. He agreed with the authors’ conclusions as to using 
electrical auxiliaries, and thought they formed an excellent example 
to prospective consumers. The authors refer to the difficulties of 
time circuit-breakers; he suggested a method probably known to 
many, i.c, to have a time-fuse for protecting the smaller excess 
currents and a circuit-breaker with an extra excess or rush of current 
which would go instantly. 

Mr. L. ANDBEWs said that the reverse circuit-breaker of the type 
mentioned in the paper was very susceptible to drops in pressure ; in 
allalternating cut-outathe seriescurrent acts inductively on the shunt, 
and neutralises its action. It was quite possible to make reverse 
circuit-breakers for use with direct current, if there was no pressure, 
but this was not possible with alternating current. They bad, 
however, succeeded in producing an alternating cut-out which was 
reliable with 75 per cent. drop in preseure. He criticised the 
use of reverse current breakers on duplicate feeders, as they were 
not reliable. | 

Сог. Свомртон considered that the authors had hardly done 
justice to the pioneers of electrical power work, and had also barely 
referred the use of gas engines for generating purposes The small 
gas engine station up to 1,000 m P., was cheaper than the steam 
station, but for large powers steam was still unrivalled. He thought 
that the turbine principle would be eventually applied to internal 
combustion work. In his opinion engineers had been blind to the 
advantages of water-tube boilers, correct boiler setting, superheated 
steam, and perhaps thermal storage, the latter would greatly reduce 
boiler capacity and capital cost. 

Mr. W. Н. BoorH inquired what was the efficiency of a 
power station? the authors gave the power station an efficiency of 
not more than 10 per cent. He referred to the influence of load 
factor on the design of stations and the methods usually adopted for 
dealing with variable loads in lightiog stations. In traction stations 
the loads were fairly constant all day. He thought it might be 
advisable, with a view to reducing first cost in certain cases, to 
install single engines rather tban compound, the former working 
(perbaps uneconomically) with a late cut-off at heavy loads. In 
regard to duplication, he believed rather in putting 1n good plant, 
singly. Mechanical stokers preserved the boilers, and prevented 
cooling of the flues and apparatus in the latter, they also prevented 
heavy emoke. The boiler settings generally used for bituminous 
fuel, were very bad. Saperheaters were, he considered, no good in 
combination with water-tube boilers, but separately fired they bad 
many advantages, and when properly controllable and constructed, 
they could be used with advantage with existing boiler plants. 

Mr. E. K. BoorT criticised the authors’ arrangement of turbine 
plant, the comparatively large space occupied by the boilers was 
sufficient, in his opinion, to turn the scale in favour of gas generatirg 
plant, and in regard to the latter, the gas turbine was, he thought, 
the coming thing. 

Mr. J. J. Sreinirz considered that engineers had not appreciated 
the relative importence of capital cost and selling price. The pro- 
vision of overload capacity in generating plant, did not appreciably 
increase capital cost, if economical working at overloads was not 
specified. The authors’ figure of £40 per xw. for plant and 
buildings, was, he thought, rather high. Basements in stations, 
contrary to the authors, he had found exceedingly useful. 

Mr, W. L. Mancen put the ratio of gross revenue to capital expen- 
diture at 124 per cent., and out of this, all financial charges bad to 
be met, eo that it was of great importance to reduce capital invest- 
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ments and increase that ratio. The question as a whole was, however, 

not so much what one could achieve with one generating station as 

ies would accrue from a reduction in the number of generating 
ong. 

Mr. A. VENNING mentioned a power station equipped with steam 
turbines, where the capital cost was £14 per xw., the buildings 
costing £2 per xw. He did not think these figures would be much 
reduced. He could not agree with the authors’ proposals in regard 
to coupling up the generating units to independent boiler plants. 
He critised the authors’ design of the Neptune Bank station, and 
pointed out that local regulations largely controlled the selected 
design of station buildings. The arrangement ef batteries of boilers 
at right angles to the engine house, and the provision of separate 
office buildings, was borrowed from American practice. It was 
usually cheaper and more convenient to provide a basement, rather 
than a series of foundations and trenches. With cheap coal—4s. to 
6s. per ton—it didn't pay to put in an economiser, although it 
probably did at 15s. per ton. He pointed out that turbine 
foundations would increase in cost with the adoption of more con- 
centrated designs and weights. 
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adding to the length rather than the diameter. Coils в, and в, 
bave exactly the same weight of wire on them, but в, has 2 550 
turns against 2,300 of B,; but any further increase in the length 
seems to again decrease the efficiency. The weight of wire on these 
two coils (Table І) is just two-thirds of that used in the first coil, 
P small, and the choking effect is quite as good. The core used in the 
experiments with the coils P small and р large, also the coils B 61, 
B 5 and в compound, consists of a bunch of iron wires 21 in. long, 
1:20 ір. in diameter, and weighs 4 lbs. 10 oz. The exterior iron 


wire return magnetic circuit consists of a number of small bunches 


of the same sized wires held together with string, making a band 
13 in. wide and 10 in. long, and weighs 34 lbs. 

On referring to Table I., Р large, it will be seen that tho effective 
resistance is so great that only 1:3 amperes pass with а р.р. of 
400 volts, although the actual resistance is only 70 ohms. 

` Coil 7, which is one of the second batch of coils made, is 8 in. 
long, somewhat rectangular in section, is wound on a split sheet-iron 
sheath, insulated by a mica sleeve, and has only 1,540 turns of wire ; 
the core is made up of strips of sheet iron, its short-circuit current is 
above 5 amperes, and its maximum regulation as at first constructed, 
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Mr. W. H. PATCHELL pointed out that actual figures of running 
and capital costs of the authors’ plant were missing, and that fuel 
costs would be much higher in the South of England. Basements 
were nearly always cheaper than dug-out foundations and trench- 
work. - 

Mr. Laaca asked for the figures on which the authors’ curve was 
based, he thought that reciprocating engines would also give very 
good results. Superheating was а good thing, and machine stoking 
gave the best average resulte. 

Mr. С. H. Manz, in replying, reminded his hearers that the paper 
dealt with the principles of “power station” design. The pub- 
lished costs per kilowatt were not of much value, owing to the 
variable nature of the plant embraced—the cost per kilowatt at 
Carville was much below £20. The advantages of the right angle 
arrangement of boiler house disap d when small generating 
units were employed. Не agr with Mr. Steinitz as to the 
value of overload capacity in generating plant, it helped in the 
reduction of capital costs. Two spare units were not necessary 
under ordinary power supply conditions, the overload capacity 
covered this. He believed economy of capital possible, by operating 
auxiliaries direct from the generating unit. Overload and reverse 
current relays, to fulfil the ordinary requirements were not on the 
market. 


REGULATING IMPEDANCE COILS. 
Ву С. F. Рвостов, Member. 
(Abstract of Paper read at Newcastle, February 29th, 1904.) 


Ir is now some years since I was asked to devise a method of 
regulating а! current between the limits of OS to 15 of an 
ampere and O to 300 volts, or as'near these limite as possible. 
The method adopted was an alternating current of 375 volte, 
and a regulating choking coil consisting of about 3,000 turns 
of 03 in. D.C. C. wire wound into a coil 6 in. long avd 4 in. 
diameter, and regulated (between 0:2 and 1°0 ampere, 0 to 350 
volts) by having a core composed of a bunch of iron wires about 
1:5 in. diameter and 14 in. long drawn in or out of the hollow fibre 
tube on which the coil has been wound (see figs. 1, 2, 3 and 4). 
Some years later more coils were made, but the results were so 
unsatisfactory that the coils were sent to me to report on and advise 
how to correct them. 

When the first coils were made, I questioned the somewhat large 
diameter of the coil as compared with its lergth, and also the went 
of a return magnetic circuit, I experimented further, and found 
that by adding a return magnetic circuit the choking effect of the 
coil could be almost doubled. Coil BI, I believe, is of about tha 
best proportions. | 

The coils should be somewhat longer than originally constructed, 
since the ampere-turns per Ib. of wire increase more rapidly by 


With a current of 1:5 amperes passing and an E. M. F. of 400 volta, 
is 383 volts to 306, or 77 volts. The difference between the 400 
volts and the 383 is loss by effective resistance. At Q'3 ampere its 
regulation is only 400 volts to 386. Reference to Table II. will 
show what а very great improvement can be made in this coil by 
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removing the iron sheath and adding an exterior magnetic circuit ; 
at 0'3 ampere tbe regulat on ів more than three times what it was, 
and at 1:5 amperes more than twice what it was. 

The regulating booster transformer used for the experiments, con- 
sista of one circuit only, of 450 turns of 054 ір, diam. D. C. O. wire, on 
which have been placed split sheet-iron rings in the same manner 
as usually adopted for transformers. The 450 turns of wire are 
divided thus :— 
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Taste ТЇ.—Соп. J as CONSTRUCTED, AND A8 ALTERED, COMPARED WITH Corrs P AND B on A 400-Vorr CrRcurT. 


Coil J as at first constructed. 


P 


With iron sheath and without iron wire return magnetic circuit.. 
J without sheath and with return magnetic circuit «is 
Coil P small T ТА s m s 


Loss in volts by effective resistance at 
08 A. 


Range in volta at various am 


| 0°75 A. 1:00 A. 1°60 А. 0:8 А. | 0 76 A. 100A. 150 A. 
20 24 $3 7 35 50 90 

9 | 10 ' 18 25 | 85 110 150 

40 46 Е 385 360 350 344 

36 391 379 373 370 


Coil B 63 


Terminal No. 3, then 300 turns, and terminal No. 1, then 70 turns 
more, and a connection to the first of the switch contacts, and at 
intervals along the last 80 turns there are 20 connections made, one 
going to each of the switch contacts. The end of the last coil is 
joined to terminal No. 4. Terminal No. 2 is joined to the switch 
handle. On joining а primary of 100 volts to terminals Nos. 1 and 2, 
between terminals 3 and 4 we can obtain any E.M.F. between 300 
volts and 640 volte—ie.,70 turns into 450 x 100 = 640 volta, or 
70 + 80 into 450 x 100 = 300 volts—and by varying the con- 
nections of the secondaries, almost any voltage from 0 to 500 or 700 
volts can be obtained (fig. 5). 

As regards the ures to which the coils can be put, the first and 
most obvious is for the regulation of lights in theatres, where often 
300 to 400 lamps must be turned up or down without any per- 
ceptible jumps. With an impedance coil, 80 to 90 per cent. of the 
current usually absorbed by the resistances would be saved, and the 
trouble often experienced with liquid resistances would be avoided ; 
bat, of course, alternating currents would have to be used. 
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Fig. 5.—DnGBAM оғ REGULATING Booster TRANSFORMER. 
WINDINGS AND VOLTAGES OBTAINABLE. 


The coils might also be used for regulating the luminosity of an 
incandescent lamp ; for example, a person on a 100-volt circuit may 
buy 90-volt lamps, and choke down the voltage to suit. The 10 
volts would probably be sufficient to compensate for potential irre- 
gularities, and at the same time, as lamps lost their brilliancy, the 
E. M. F. could be pushed up again by the coil. 
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AUTOMATIC PROTECTIVE DEVICES FOR 
ELECTRICAL CIRCUITS. 


(Concluded from page 995.) 


Alternating Current Discriminating Device.—It will be seen (fig. 7) 
that the device consists of a transformer wound with two pri 
and two secondary windings. One of the primaries, y oon- 
sisting of one turn, is connected in series with the circuit to be con- 
trolled. A current in this winding tends to produce a flux in the 
centre core of the transformer which divides equally between the 
two magnetic return circuits, and cuts the two secondary windings 
equally. As a consequence the coils of the relay will both be 
equally energised, and the core will neither be pulled np nor down. 
The рее. primary windings tend to produce a flux which flows 
round the outer magnetic circuit, avoiding the centre path. This 
flux will also tend to cut the two secondaries equally. If, now, you 
consider the combined effect of the fluxes due to the two primaries 
you willsee that the fluxes in the upper half of the transformer 
oppose each other, whereas those in the lower half assist each other, 
and, as a consequence, the core is forcibly held down. These con- 
ditions will be maintained so long as the generator supplies current 
to the bus-bars. Should the direction of the series current become 
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reversed relatively to that of the shunt, the fluxes in the lower half of 
the transformer will oppose each other, and those in the upper half 
will assist each other, with the result that a much heavier current is 
induced in the upper secondary than in the lower secondary, and 
the core is pulled up until it closes the local circuit and operates the 
cut-out. ! 

We usually connect, in parallel with the respective windings of 
the relay, а red lamp across the upper secondary and a green lamp 
across the lower. These lamps indicate at a glance the direction 
of the current; they also give an approximate indication of the 
amount of current flowing in the generator circuit, and they give a 
constant indication that the apparatus is in working order. If, for 
instance, an open circuit occurred in the shunt winding, both lamps 
would glow equally on a full load current, whereas without this 
indication the device might be left for some days before the defect 
was discovered, and if the generator controlled failed in the mean- 
time, the automatic device would fail to serve as а protection. 
Another argument in favour of using the lamps in conjunction with 
this device is that the cperation cf any relay device depends, to a 
certain extent, upon the relay contacts beiog kept clean ; should 
this happen to be overlooked and the relay fail to close tbe local 
circuit, the attendant has always а correct indication as to which 
generator is failing, and he can, in consequence, operate the citcuit- 
breaker by hand. The indicator is shown in fig. 8. 
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The experimental apparatus shown consisted of a discriminating 
transformer of the type described, mounted on a panel fitted with an 
oil break circuit-breaker with loose handle attachments, and with a 


relay and trip gear. An ammeter connected in the-ceries circuit 


showed the current flowing in the series circuit, while a voltmeter 
connec ted across the shunt windings indicated the pressure applied. 
It was demonstrated that the device worked with absolute relia- 
bility on a drop of y ressure of 75 per cent., that is to ray, on 25 per 
cent. of the normal pressure. With a full load forward current on (200 
amperes) tte green lamp glowed at full brilliancy, and there wasa 
strong pull. holding the relay in an cpen pcsition. When the 
direction of the main current was reversed,.the green lamp was 
extinguished and the red lamp glowed, and when the reverse cur- 
rent attaiced the value of 50 amperes, at which the cut-ont was set 
to operate, tre relay was pulled over very decidediy, closing the 
local circuit and instantly operating the circuit-breaker. With a ргев- 
sure 60 per cent. of the normal, the cut-out operated with a reverse 
current of 50 amperes, and on sgain reducing the pressure to 25 per 
cent. of normal, the cut-out still operated, with a reverse current of 
200 amperes. 

The strength of the current in the shunt winding is entirely 
unaffected by a heavy current in tbe serics winding. It will be 
teen on referring to fig. 7 that the flux due to tbe series winding 
tends to boost one balf of the potential primary and retard the 
other half, and as these two windings are in series the effect is 
neutralised. 

Protection of Duplicate Feeders.—Althoogh the type of cut-out 
referred to above will, apparently, deal satisfactorily with any 
breakdown that is liable to occur at the generator board, it cannot 
be considered in all cases absolutely reliable for use at the dis- 
tributing end of duplicate feeders, to prevent the current feeding 
back from the healthy feeder into a faulty feeder. It is practically 
impossible to make an alternating current discriminating cut-out 
work reliably with no potential across the chunt primary. Such 


FiG. 8.—CuRRENT DIRECTION INDICATOR AS MADE TO REPLACE 
GENERATOR F'Uu8ES. 


very severe conditions are not liable to arise at the generating end 
of the line, and in cases where sub-stations are fitted with motor- 
generators and batteries, there will probably be no difficulty in 
maintaining sufficient pressure across the bus-bars to operate a 
reverse current circuit-breaker. In cases, however, where duplicate 
feeders are used for feeding sub-stations containing stationary trans- 
formers only, there is always a risk that, in the event of a low- 
resistance short-circuit appearing near the sub-station, the fall of 
potential will be so great that no discriminating cut-out can possibly 
deal with the difficulty. We realised some two years ago, at 
Hastings, that this problem must be tackled in a totally different 
manner. 

As a rule feeders are inter-connected at the sub-station end 
through bus-bars only, and, as a consequence, there is practically 
nothing to limit the flow of current to the faulty feeder. If, instead 
of this, the feeders are connected through a choking coil wound 
entirely in one direction, with the supply to the sub-station tapped 
off the centre of the choking coil, under normal conditions the 
current will divide equally between the two feeders, and will flow 
round the two halves of the choking coil in opposite directions, and, 
as а consequence, this coil will be entirely non-inductive. Now, 
should one of the feeders break down, the fuse at the genorating 
end of this feeder will be blown, and current will flow back to the 
fault from the healthy feeder at the sub-station end throngh the 
choking coil entirely in one direction; this will, in consequence, 
now become highly inductive, and will limit the flow of current to 
anything desired. The current flowing to the fault may be reduced 
to 1 per cent. of the full load current or even less. This would, 
however, entail the use of a very large choking coil, and would 
hardly be commercial. In most of the installations of this device 
we now have in hand, we are making tbe choking coils to limit the 
flow of current, to the fault, to 25 per cent. of the full load 
current. The heslthy feeder has therefore only to carry 2b per 
cent. over the normal full load, even if the fault is left on for some 
considerable time, and therefore if the faulty feeder is not com- 
pletely cut off for, say, half an hour, no damage will be done to the 


healthy feeder, and there should be no risk of its fuse or excess 
current circuit-breaker being operated. 

As the supply pressure cannot under any conditions drop below 
50 per cent. of the normal, the difficulty of constructing automatic 
circuit-breakers is entirely overcome. One method of automatically 
operating these circuit-breakers is shown in fig. 9. It will be seen 
that this is an adaptation of the pendulum device referred to earlier. 
The series winding is in. this case connected between the two 
feeders; ar, however, there is normally no difference of potential 
between these feeders there will be no tendency for current to flow 
from one to the other. Should one of the feeders break down, 
current will low from the healthy feeder through the series coils | 
of the relay to the faulty feeder, and as this current will have a 
sense of direction relatively to the shunt winding, the relay will 
close the local circuit controlling the circuit-breaker on the sub- 
station end of the faulty feeder. The cross connections shown on 
the diagram are provided to maintain the choking coil non-induc- 
tive when one of the feeders has been cut off and the supply con- 
tinued through the remaining feeder only. | 

The experimental apparatus shown consisted of model duplicate 
lines terminating in fuses at one end and in an oil break circuit- 
breaker, controlled by a relay as described, at the other end, a 
small discriminating choking coil being used to connect the lines 
together. The oil break circuit breaker has been specially designed 


' for this purpose ; it is not dependent upon delicate catcbes, aod is 


consequently not likely to operate when not required to do во. As 
a further precaution the two switches are so interlocked tbat when 
one of the switches has been automstically opened it is impossible 
for the recond switch to be released; therefore, there is no risk of 
the two twitches being opened simultaneously, and the supply 
being interrupted. On connecting either of the lines to earth the 
fuse, at what corresponded to the generating station end of this 
line, was blown, and the pressure across the Jamps momentarily 
dropped to 50 per cent. of the normal. This drop of pressure only 
lasted for a fraction of a second, as immediately the switch had 
operated the fall pressure was again restored. 


Time Element Devices.—There bas been a great tendency, par- 
ticularly during the past few months, to use magnetically operated 
excess circuit-breakers оп H.T. transmission lines in place of fuser. 
It is, however, univereally recognised that a magnetic circuit- 
breaker is not complete without some time element device to 
delay its action in inverse proportion to the amount of the exces 
current. 

One of the first devices introduced for this purpose was a clock- 
work device which was set in motion by an excess current, and was 
arranged to close a local circuit and thus release the circuit-breaker 
if the excess current was maintained beyond a predetermined time. 
A serious defect in this device was that it was impossible to 
accelerate it, and as & conscquence serious injury was done by 
keeping connected to tte supply a short circuit that was possibly 

g an overload of several hundreds per cent. 
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The characteristic curve of this device is represented by a long 
borisontal line at the top of fig. 10. In this diagram it will be seen 
that this device operates with a 25 per cent. overload in a given 
ке, but it takes equally long to operate with an infinitely greater 
overload. 

In a later improvement a time element device was constructed to 
operate with any excess current from 25 per cent. to 100 per cent. 
overload in а given time. This result was obtained by the use of 
auxiliary weights. These auxiliary weights were lifted by a solenoid 
energised by a local circuit if the overload was only maintained for 
a given time, but were lifted instantaneously by a main solenoid if 
the current in this exceeded, say, 100 per cent. overload. The device 
was, however, somewhat complicated, and does not appear to have 
. been largely used. Various attempts have also been made to use 
ordinary liquid or air dash pots, applied in various ways to delay the 
. operation of the circuit breaker. A difficulty that has arisen with 

these devices has been that, after standing in one position for some 
months, they are liable to stick there when required to operate. 

An ingenious device for this purpose has recently been put on the 
market by Messrs. Brown, Boveri. This device is practically a 
. wattmeter arranged to wind up a weight and close a local circuit. 
The rate at which the weight is wound up decreases as the current 
increases. It will be seen, however, from the characteristic curve 
of this device that an increase of overload beyond a certain amount 
does not appreciably accelerate its action, and even on an overload 
current of several hundred percent. it will take two or three seconds 
to operate. Even this device, therefore, does not quite meet all the 
requirements, It is, we think, essential that on an overload exceeding 
a certain amount, the device should operate as instantaneously as 
a fuse does. A method of obtaining this result is shown in fig. 11; 
this apparatus consists of a vessel containing mercury and some 
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lighter liquid, such as oil. A miniature diving bell directly attached 
to the operating core is immerred in the mercury. This diving 
bell is divided into two compartments by a thin diaphragm, 
and communication is established between the upper and lower 
compartments through a small hole in this diaphragm. A second 
hole is also made in the upper portion of the diving be)l It is 
obvious that a certain current will be required in the solenoid to 
overcome the weight of the core and diving bell. If the core is 
lifted slowly the air pregsure on the top of the liquid in the diving 
bell will be equal to tte pressure in the outer containing vessel, and 
as this pressure will be transmitted through the oil to the mercury, 
the level of the mercury on the “inside will equal that on the out- 
side. If, however, the core is lifted more rapidly, the liquid, 
passing through the small hole in tho diaphragm, is wire drawn, 
and as a consequence the pressure inside the diving bell will be 
considerably less than that on the outeide, and а column of mercury 
will be added to the weight of the diving-bell, the height of this 
column depending upon the rate at which the core and diving-bell 
are lifted. If the core is lifted instantaneously none of the light 
liquid will have time to flow through the diaphragm, and as a con- 
sequence & vacuum will be produced in the diving-bell on the 
underside of the diaphragm and the whole of the mercury in this 
will be lifted instantly. It may appear, at first sight, that the 
apparatus would work equally well without any liquid over the 
mercury. This would, however, entail the use of such a very 
small hole in the diaphragm that there would be а risk of this 
becoming obetructed by particles of dust, and it does not appear 
as such а wide range could be obtained with the arrangement 
ghown. 

An experimental apparatus, consisting of a glass containing-vessel 
and glass diving-bell was connected up, and when a current of 
about 10 amperes was switched on the diving-bell lifted very slowly 
and took several seconds to travel through its whole range. Upon 
increasing the current to 15 amperes the movement was greatly 
accelerated, but it still took quite an appreciable time to travel 
through its whole range; but when a current of 30 amperes was 
switched on the core with the diving-bell full of mercury was lifted 
instantaneously. 

General Arrangement of Н.Т. Switchgear.—Ideas as to what is the 
best general arrangement of н.т. switchgear have undergone а com- 


pete change during the past few months. The introduction of the 
erranti type of switchgear some years ago was such а marked 
advance upon the ordinary double pole flat back switchboards that 
it almost appeared that there was no room for further improve- 
ment. Experience has, however, shown that, excellent though this 
type of gear is in many respects, it possesses, nevertheless, some 
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weak points, which must be removed before that absolute reli- 
ability which is required in connection with tbe control of impor- 
tant undertakings can be attained. 

After visiting many of the large power installations in this 
country, on the Continent, and in the United States, for the pur- 
pose of collecting information upon this subject, we have come to 
the conclusion that an ideal switchboard would be а combination 
of the simplicity and absence of small wires pecoliar to the 
English practice, with the complete isolation and fireproof 
construction of the American practice, and with the mechanical 
remote control of the Continental practice. Fig. 12 illustrates an 
arrangement embodying these principles. The cables from the 
generators or feeders should be run in separate fire-proof pipes in a 
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subway under the switchboard. Each cable should be brought up 
through the crown of the arch opposite its main switch. It is first 
taken through a series transformer, off which all ammeters, watt- 
meters, &c., are supplied, and is then carried through the 9-in. wall 
directly to one terminal of the main circuit-breaker. This 

ment entirely prevents the risk of spread of fire through the cable 
connections. h circuit-breaker is placed in a separate compart- 
ment, isolated from adjoining compartments by a 4j-in. brick wall, 
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and it is further enclosed by an iron damper door. As the fixing 


of the circuit-breakers in narrow compartments would tend to make 
them somewbat inaccessible for cleaning purposes, this difficulty 
nas been overcome by mounting each breaker on а carriage supported 
by brackets fixed to the walls, Extension rails a'e provided to fix 
to any pair of brackets, and the cirouit-breaker may thus be with- 
drawn bodily from its position in іб: compartment. By this means 
all parts are perfectly accessible for cleaning, &. 


In the arrangement shown all the н.т, gear is fixed on the ground 


floor, and the switches are op *rated through mechanical connections 
feom the gallery above. All rheostats and L.T. instruments are 
placéd on this gallery. | 

These н.т. swit^hessre arranged in two distinct rows, the operating 
gear leading to the right and to the left from the operating panels. 
By this means only half the width is required for the panels that is 
allowed for the switches. If desired, two more rows of switches 
may be arranged on another раНегу over the operating gallery, in 
which case the width of the operating panels will b» only one 
quarter that of the switches. It will thos be reen that all thc 
ad iris i of the American electrically-controlled system may be 
obtained without the complication involved by the latter. 

In a modified arrangement th» н.т. switches are placed on the 
ssme floor as the operatirg pane), directly behind it. This arrange- 
ment is perfectly satisfactory for comparatively small installations. 

Іо all H. r. schemes provision should be made for isolating the oil 
ewitches, &c., from the bus-bars for overhauling, &:. — This entails 

'the use of selector switches or plugs, which cannot bs constructed to 
break a heavy current. There is, however, always a risk that one 
of the plugs or switches may bs opened with load оп and a serious 
arc started. To prevent this aro spreading to the bus-birs or to 
adjscent sections, we have arranged the break of each selector 
switch or plug in a separate ccmpartment, isolated from adjacent 
sections by 44 in. walls and from the bue-bars by thick soapstone 
elabs, The bus-bars are also enclosed in a separate compartment. 


INTERNAL COMBUSTION ENGINES AND 


THE DIESEL PRINCIPLE. 
By W. H. BOOTH. 


Ir is a pity that in his James Forrest lecture Mr. Dugald 
Clerk should apparently have confined his remarks so much 


to those engines which are of home origin, because by doing. 


so he omitted much reference to such engines as the Kórting, 


which owes its success to a system of working, the credit of 
which belongs to Mr. Clerk, and to the Diesel engine, which: 
stands out from all others as the outcome of the latest ideas. 


in internal] combustion motors. 
It has been pretty conolusively shown that eoonomy in 
the gas engine attends on high compression, but practice has 


shown equally conclusively that high compression of an 


explosive mixture has a low safe limit. 


The compression of a gas requires the expenditure of 


energy, and this energy in the case of a perfect, gas is con- 


verted entirely into heat energy, and manifests itself by rise of 


temperature. In a slowly running engine much of this heat 
could and would pass into the ‘water jacket, and so far would 
be lost for useful work in the engine. Oompressed quickly 
as it must be in any engine of moderate size per unit of 
effort, the gaseous mixture becomes heated to a high 
temperature, and becomes spontaneously explosive. Myself, 
1 have little doubt that spontaneous ignition takes place 
more readily in the more highly hydrogenous mixtures, and 
this very real danger shuts out from high compression use 
the richer gases; and those with mach hydrogen in their 
composition, such as the water gases and the coal gases, are 
unsuitable to be employed in high-compression engines. 
Mr. Thwaite, in his blast-furnace gas practice, has found 
that the very poor gas produced from a blast furnace, and 
containing very little hydrogen, is a very manageable gas. 
This may partly be due to its considerable constituent of 
carbon dioxide, which assists to delay ignition. Suffice it 
to say, that blast-furnace gas will safely endure an 
intensity of compression above what can be secured with 
richer and hydrogenous gas. 

Now, in the Diesel engine, compression is entirely inde- 
pendent of the quality of the fuel, for the very simple reason 


that no fuel is introduced until it is wanted to ignite. Pure 


air alone is compressed, and therefore the intensity of com- 
pression is limited only by two factors—the ability of the 
mechanical construction to withstand the stresses, and the 
thermal possibilities involved. The high compression pro- 
duces a temperature sufficient to cause ignition of the fuel, 


and this ignition takes place as soon as the fuel is intro- 
duced to the heated atmosphere in which it burns. 

Thus the Diesel engine does act along very different 
lines from those casual lines of the ordinary internal combus- 
tion motor. Though the fall cycle intended to be worked by 
Diesel has not been found practicable, a part of it-has been 
secured, and combustion takes place on isothermal lines, the . 
diagram of the Diesel engine being simply the compression 
curve pushed forward by temperature, so that the air occupies 
‘a larger volume at the same pressure. Thermally, the advan- 
tage of this system is that the maximum pressure may be 
employed that the machinery will permit, and there can be 
no pre-ignition. There is no sudden accession of pressure on 
thé dead point, but the pressure may even rise а little after 
the crank hus passed its position of zero effort. In this way, 
as I have previously pointed out in the ELECTRICAL REVIEW, | 
there is leas mechanical loss incurred through the imposition 
of a heavy pressure on the bearings daring the time such 
pressure is producing no turning cffort. Where early 
ignition takes place and produces thie effect, much of the 
heat is passed directly to the water jacket, and therefore 
wasted. In gas and oil engine work it is of importance 
that the heat generated by combustion should pass very 
directly into mechanical work. Every engine is, of courte, 
a compromise between full ignition on the dead point aud 
the longest utilisation of the pressure produced, and prolonged 
combustion, with a minimum of loss to the jacket. Early 
and complete ignition not only produces frictional loss, but 


jacket loss. These losses are both saved by prolonged com- 


bustion, which, by purely academic men, is looked on as an 
error. Hence the importance of securing a satisfactory com- 
promise. In the Diesel system this compromise, combined 
with the principle involved, enables an efficiency to be 
obtained ag between 1 H P. and calorific capacity of the fuel 
of 42, if not 44, per cent., and well over 30 per cent. can 
safely be counted on, referred to brake horse-power. 

There is an impression abroad that the mechanical efficiency 
of all internal combustion engines is low. This is not strictly 
true as very commonly understood, and it only arises 
because so many revolutious are made for one working stroke, 
which has to carry all the frictional effects of the idle 
strokes. | 

Ав а machine, the Diesel or other engine may be fully as 
frictionless as a steam engine, and recent tests of a Dierel 
engine have shown me that this is the case. I have also 
found that an indicated horse-power-hour can be got for 
about 0°82 lb. of crude oil with a calorific capacity of about 
19,000 B.Th.U., and this points to a very efficient utilisation 
of the heat value of the fuel. This high efficiency is a result 
due largely, of course, to the high compression which is 
possible only with the Diesel system of fuel admission. It 
is also partly due to the diminished friction and diminished 
jacket losses referred to, and these advantages may be more 
or less secured in other forms of engines than the Diesel. 

The economies of recent years in internal combustion 
engines baveall tended towards в diminution of jacket losses. 
Diesel originally boped to cut off jacket losses altogether, 
but this has not been proved possible in practice, А very 
high piston velocity that. would diminish tbe duration of the 
heat absorption of the jacket and accelerate the conversion 
of heat into work, would render the jacket dispensable, but 
these factors are not, yet secured to the necessary extent. 

The future improvement of internal combustion engines 
lies во much along the lines followed by Diesel that thia 
motor may be studied to good advantage, for its system of 
compression removes the most serious limitations of the 
ordinary engine, and in weight of combustible per unit of 
energy output its record is far ahead of any other motor. 


THERMAL STORAGE. 


OwiNG to increased demand it became necessary in the spring of 
last year to consider the necessity of increasing the plant capacity 
at the Kensington and Notting Hill joint etation, and the result was 
that the Halpin system of thermal storage was adopted. It was in 
reference to what had been effected by this system that Col. R. E. 
Crompton spoke at а recent meeting of the Institution of Electrical 
Engineers Mr. Miller, the engineer of the joint works, had already 
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adopted ithe refractory system of setting the water-tube boiler, 
which has for years past been advocated, indeed, we may say 
originated, in our columns; and he considered that this would 
greatly help the thermal storage avatem. 

The system of boiler setting is simply that of preventing the gases 
rising from the grate surface from passing directly amongst the cold 
tubes of the boiler. Instead of that the boiler is raised sufficiently 
high to enable a snbetantíal brick arch to he extended almost to the 
back end of the grate, thus compelling all the gases from the fuel 
and the air admitted at the door to mix together ав they travel the 
length of the fire without abstraction of heat. A heavy bridge wall 
and а return arch turn the gases into the space above the first arch, 
fully consumed, and ready to be admitted to the boiler tnbes. The 
result is amokelezsness, as we have always said it would be, but except- 
ing'in thia ойе instance and that of a boiler at the Crompton works at. 
Chelmsford, no engineer has been able to appreciate the system of 
refractory furnace sufficiently to adopt this means of smokelessness 
and economy. The thermal storage system adopted is that of large 
water drums above each boiler. These drums are nearly full of water, 
which is heated to boiler temperature. Thus the water-tube boiler is 
given a water capacity more nearly equal to that of the Lancashire 
boiler, and a practical denial is given at the same time to the supposed 
danger of large shells which for years has been held up as a strong 
argument for water-tube boilers. The boiler feed is admitted at 
the top of the thermal storage drum, and parsing through the steam 
in fully heated to boiler temperature. The store of heated feed is 
drawn upon at timer of heavy load. As stated bv Col. Crompton, 
the oilers when thus fed will deal with double or treble the 
weight of water that can be dealt with in the ordinary way with 
warm or economiser water orly. There is nothing novel in this. 
It has long been recognised that an economy can be realised hy 
heating the feed to a boiler by the steam from the same boiler. 
M. Normand, the French engineer, showed this years ago. Fol- 
lowing Col. Crompton at the Institution, Mr. W. H. Booth said be 
bad been urgirg the «ame thing for a long time to, he feared, deaf 
ears. The system of fully beated fred was that adopted in the 
Cruse superheater, the water beating being incidental to tbe method 
of control by an internal pipe of water passing through the tubes 
: of tbe superheater. Thus tbe full effect of tbe thermal storage 
system could be obtained witbout any change of the boilers, the 
water drums of the separatelv fired superheater storing all that was 
necessary. The point to be observed, however, was the full heating 
of the feed water before entry to the boiler. 

A boiler is not a fit apparatus to emplov as a feed heater. The 
proper function of a boiler is to boil. Only when fed with water 
ready to be evaporated can a steady rapid circulation of water be 
expected, and only when there is such circulation can the some- 
what cryptic effects referred to by Col. Crompton be secured. 
While on the subject of economy of boilers, however, it miebt not 
be out of place to вау that where a station is filled np with boilers, 
each doing only balt the preper work it should do, it is no very 
great feat to discover that half the number of boilers’can do the 
whole of the work. 


NEW PATENTS APPLIED FOR, 


è 


Compiled expressly for this journal by W. P. Тномрвок & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11,777. "Improvements in or relating to olectrical tumbler and like 
switches." M. Lawton and H. W. WHatson. May 24th. 

11,814. "Emergency automatic safety cut-out for overhead electrico traction 
line wires.“ F. AINSWORTH. May 24th. 


11,881. ‘Improvements in gas or vapour electric apparatus." M. von Reck- 
LINGHAUSEN. May 24th. 


11,882, ‘Improvements in gas or vapour electric apparatus." M. VON Rxc&- 
LINGHAUSEN, May 24th. 


11,843. ‘* Improvements in apparatus for lighting railway vehicles by elec- 
tricity.” H. WI Our. May Mth. 

11,848. ‘* Improvements in electric igniters for explosion motors." W. BANDER, 
May 24th. (Cemplete.) 

11,857. “Improvements іп and relating to electric switches.“ F. STEVENS, 
May 24th. (Complete.) 

11,862. “ Improvements in and relating to electric arc lamps.“ H. J. Happan. 
(Firm trading as Allgemeine Beleuchtungs und Heinzindustrie Actien-gesrll- 
schaft, Germany). May 24th. (Complete.) 

11873. “Improvements in electrical motor-starting switches.“ U. HonBSFALL, 
J. Скожтнек and A. G. Brown, May 25th. 


11,887. Rotary switch for electrical conductors," J. DrapiLLI. May 25th. 


11.928. Draw-off water tap for electric filters.” M. Отто. May 25th. 
(Complete.) 
11,990. Improvements in alternating current motors." ThE BRITISH 


THomson-Horston Co., LTD. 
May 25th. 
11,931. “Improvements in electric locomotives.” Tne British THOMSON- 
Hovston Co., LTD. (The General Electric Co., United States.) May 25th. 
11.933. Improvements in electric rbeostats.“ Тнк Britixsn THOMSON- 
Hovston Co., Ltp. (The General Electric Co., United States.) May 25th. 
11.943. Improvements in electric miners’ safety lamps." J. P. REIS. 
May 25th. 


14,017. "Improvements relating to electric switches." J. B. R. Swan, 
May 26th. 

12,056. “Improvements in electro-magnets." J. Watson, Jum. May 27th. 

12,087, ‘‘ Improvements in prepayment electrical measuring instruments.” 
Е. Conran. (Date applied for under Patents Act, 1901, June 24th, 1903, being 
date of application in United States.) May 2ith. (Complete.) 


(The Genera] Electric Co., United States.) 


12,097. “Improved regulating apparatur for automatically maintaining 
accumulator eharging currents constant" AKTIEN-GESELLSCRAFT Brown, 
Boveri & Cir. (Date applied for under Patents Aot, 1901, June 26th, 1908, 
being date of application in Germany.) May 27th. (Comolete.) 

19.101. “А new or improved electric motor." J. Войнлм, H. RENNIE, 
F. Тлугов, and K. J. HrewpERsow. Mey 27th. : 


12.179. Improvements in alternating- current electric motors." F. W. 
Davies. May 28th. 


12,186. ‘‘Improvements in the manufacture of welded conduit for electric 
wiring." T. TAWLOR. May 28th. 


12.188. A method of producing electric energy by the direct utilication nf 
the chemical energy of any suitable combustib'e.” H.+Tournevr. (Date 
Applied for under Patents Act, 1901, June 11th, 1903, being date of application 
in France.) May 28th. (Complete.) 

12,191. Improvements in and relating to electric controllers, switches and 
the like." Tue British Tsomson-Hovaton Co., LTD., andi A. 8. Ссвітт. 
May 18th. 

12,192. “Improvements in brush holders for dynamo-electric machines. 
WIE севан Тномвок-Носвтох Co., Lrp. (The General Electric Co.) 

ay А | 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these RS aig pe ions may be obtained of Messrs. W. P. 
Thompson & Ca., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). - 


* 


1903. 


APPARATUS FOR AUTOMATICALLY EXTINGUISHING LIGHTS, WHETHER Gas BURNERS 
ок ELECTRIC LIGHTS OR THY LIKE, AFTER THEY HAVE BURNT A GIVEN 
LENGTH оғ Time. C. D. Abel. (La Compagnie Anonyme Continentale 
pour la Fabrication des Compteurs de Gaz et Autres Appareils, France.) 
6,782. March 18th. 


Cargon HoLpers РОВ ELkcTRic Arc Lamps. R. Hamilton-Adams. 6, 408. 
March 19tb. 


ELRCTnIC Inpicators. E. Sadler. 6,415. March 19th. 


ELECTRIC CONTROLLERS. E. A. Carolan, (The General Electric Co., United 
States.) 6,488. March 20th. 


ALTERNATING ELECTRIC CURRENT TRANSFORMERS. E. A. Carolan. (The General 
Electric Co., United States.) 6,484. March 20th. 


ELEcTRIC REAcTANCE Сон. E. A. Carolan. (The General Electric Co., United 
States.) 6,485. March 20th. 


Inpvctrion ELECTRIC Motor ARMATURES. 25. A. Carolan. (The General Electric 
Co., United States.) 6,486. March 20th. 


EL&cTnic Switcues. E. A. Carolan. (The General Electrio Co., United States.) 
6,490. March 20th. 


ALTERNATING ELECTRIC CURRENT Motors. E. A. Carclan. (The General Elec- 
tric Co., United Btates.) 6,491. March 20th. 


Evrctric METERING Systems. E. A. Carolan. (The General Electric Co., 
United States.) 6,498. March 20th. 


MEANS FOR CoxTRoLLING THE Divisio or LOAD BETWEEN SYNCHRONOUB ELECTRIC 
MoTton-GeNE&RAToR Вктв. E. A. Carolan. (The General Electric Co., 
United States.) 6,494. March 90th. 


Dysamo-E_xecrric MacHiNES. E. A. Carolan. (The General Electric Co, 
United States.) 6,500. March 20th. i 


Forms ror WINDINGd Exvxctric Corus. K. A. Carolan. (Tbe General Electric 
Co., United States.) 6,501. March 90th. 


ELECTRIC Corr-FonMixG APPARATCS. E. A. Carolan. (The General Electrio 
Co., United States.) 6,503. March 20th. 


ELECTROLYTIC ELECTRICITY METER. C. O. Bastian. 6,510. March 90th. 


CRADLE on ВСРРОВТ FOR THE RECEIVER OR HaND BET or Сомвгчер "TABLE. 
AND WALL TELEPHONES. B. Brander. 6,600. March Mrd. 


TELEPHONIC AND SIGNALLING APPARATUS. J. Higginbottom. 6,671. March 


CONTROLLERS For ELECTRIC Cmcrirs. T. von Zweigbergk. 6,718. March 


IMPROVEMENTS IN ELECTRIC Roap CARRIAGES AND SIMILAR VEHICLES. E. 
Diaullette. 6,958. March 24th. 


ALTERNATING ELECTRICAL Ccrrent Meters. А. G. Bloxam. 
Industriewerke A.G., Germany.) 6,951. March 25tb. 

Formina LEAD PEROXIDE ON PLATER oF ELECTRIC AcCUMYTLaTorRs, J. 
Diamant. 6,954. March 25th. 


MANUFACTURE OF STRANDED ELECTRICAL Conpvctors. E. A. Claremont and 
J. Stratton. 6,998. March 26th. 


DEVICES FOR SuUSPENDING OVERHEAD FLeEctric Conpuctorns. E. A. Carolan. 
(The General Electric Co., United States.) 7,195. Maroh 27th. 


SELECTIVE. TRANSMITTING Sv8TEMS. E. А. Carolan. (The General Electric Co., 
United States.) 7,187. March 27th. 

ALTERNATING ELkcTRIC CuunEXT Motors. E. A. Carolan. (The General 
Klectric Co., United States.) 7,141. March tb. 


Exectric Metering Systems. Е. A. Carolan, (The General Electric Co., 
United States.) 7,142. March 27th. 


ELECTRIC COLLECTOR SHOES OR BLiPPERS FOR THK INsuLATED THIRD Rall, or 
ELECTRIC RAILWAYS AND Tramways. E. J. Chambers. 7,:35. March 80th. 


STANDARDS AND SupporTING DEVICES OF THE TROLLEY OR COLLECTING PoLEs 
or ELECTRIC VEHICLES. W. H. Turner and W. Н. Isherwood. 7, 7. 
March 80th. 


Two-way ELECTRIC SwrirTcH,. E. W. Lewis. 7,415. March glst. 


Нісн-ткхяюм EL CrNi Cincuir Breakers. E. A. Carolan. (The General 
Electric Co, United Scates.) 7,452. March 3let. 


Соххесттох Boxks кон ErLrcruic Conpuctors, E. A. Carolan. (The General 
Electric Co., United States.) 7,155. March Sist. 


BUPPORTR AND CASINGS For ELECTRIC Conpuctors. E. A. Carolan. (The General 
Electric Co., United States.) 7,466. March 8154. 


Evrectric Акс Lamers, E. A. Carolan, (The General Electric Co., United 
States.) 7,459. March 81st. 


ELECTRIC Circuit ProtectinG Devices. E. A. Carolan. (The General Electric 
Co., United States.) 7,461. March 3186. 


CEgiriNG Roses, Сст-оств, AND THE LIKE FOR ELECTRIC LIGHTING Pre ROSE A. 
R. T. Crocott. 7,527. April Ist. 


FvsrBLE ELECTRIC CcT.ovrs, J. Hetherington and the British Electric Trans. 
former Co. (1903), Ltd. 7,568. April lst. 


ELECTRO-MAGNETIC MECHANISM FOR Propvcinc REciPROcATORY Мотіох. J. T. 
Mould, 7,590. April Ist. 


Сохтімсося CURRENT ARC Lamps, W. E. Evans. (Allgemeine Electricitate 
Gesellschaft, Germany.) 7,608. April let. 


TrrrPHowic SYSTEMS. R. P. Wilson. 7,076. April and. 

CARBON ELECTRODES ғов Anc Laurs. A. Edelmann. 7,788 April ard. 
SAFETY ELECTRIC Fuses. G. W. Partridge. 9,790. April Srd. 
ELECTRIC Switch Apparatus. C. Pieper. 17,827. April 4th. 


PREPAYMENT ErrcrRiC Meters. The British Westinghouse Ficctric and 
Manufacturing Co., Lid. (G. G. Tilden, United States.) 7,609. April 6th. 
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MAGNETIC ALLOYS OF MANGANESE. 


ÀN interesting discovery has been made by Dr. Fr. Heusler, 
of the Isabellenhütte, Dillenburg. Whilet experimenting 
with an alloy of manganese and tin, he noticed that it was 
strongly attracted by an accidentally magnetised tool. On 
melting the alloy with an equal weight of copper, he found 
the resulting combination also distinctly magnetic. He also 
succeeded in making magnetic alloys by adding tin to 


commercial copper-manganese containing only 1:2 per cent. 


of iron, this copper-manganese itself being perfectly non- 
magnetic. On making experiments with other metals, it 
waa found that arsenic, antimony -and bismuth each had 
effecta similar to tin, but alumininm gave the best resulta of 
all. With the help of Messrs. Richarz, Starck and Haupt, a 
thorough investigation of the whole subject has been carried 
out, and many interesting discoveries have been made. 

It has been found that the most magnetic alloys are those 
in which the manganese and alnminium are present in direct 
proportion to their atomic weights. For example, an alloy 
of manganese 27-1 per cent., aluminium 12°3.per cent., 
and the remainder coppers givea the following magnetic 
curve :— 

H 20 40 100 150 
B 3,800 4,850 4,975 5,250 


In fact, some of the alloys, for the lower values of H, are 
magnetically ag good as annealed cast-iron. 

The: transformation temperatures of the alloys (i. s., the 
points at which they lose their magnetism) are compara- 
tively low. An alloy containing 16 per cent. Mn and 
8 per cent. Al becomes non-magnetic at 165° O., and remains 
so if plunged into cold water; it becomes magnetic again, 
however, if kept at a temperature of 110? C. for a day or 
two. By adding small quantities of lead the transforma- 
tion points may be brought down to still lower temperatures 
(e. g., to 60° C.). | / 

In connection with these curious results, it ahould be men- 
tioned that manganese had already some claim to be classed 
as a magnetic metal, for it is well known that some of its 
salts are almost аз magnetic as those of iron. Some readers 
may also remember that twelve years ago Mr. T. W. Hogg 


exhibited before the British Association two pieces of alloy, one 


of which contained Fe 14:8 per cent., Mn 75:4 per cent., О 5*6 
per cent., Al 8°1 per cent., Si 0:9 per cent. Although the pro- 
portion of iron was not large, the alloy was strongly attracted 
by а magnet. The very magnetic iron-aluminium alloys 
shown not long ago by Prof. Barrett, may possibly be a 
further exemplification of the action of aluminium in bring- 
ing out or increasing magnetio propertiee. 

The remarkably low temperatures at which the new alloys 
jose their magnetic properties open up possibilities of 
practical application in various directions. For example, 
they might be used for fire-alarms, closing (or opening) an 
electric circuit by the release of an armature when the trans- 
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formation temperature was attained. Or tbe device invented 
by Mr. E. Berliner, in 1885, for generating electricity direct 


from heat by heating and cooling iron arrhatures in a 


magnetic field; might be realised, though we fear that the 
latter is too sanguine an anticipation. 


The new alloys are strong, not difficult to work, and 


not easily oxidized ; for this last reason they may have 
an advantage over iron in some situations, though for 
ordinary use the price would be prohibitive. The 
discovery, however, is an important addition to our 
knowledge of magnetic materials, and may lead the way 
to further progress in practice. In conclusion, we may 
refer readers to Dr. Heusler’s original paper “ Uber die 
Synthese ferromagnetischer Manganlegierung (N. G. 
Elwert, Marburg, 1904), from which most of the informa. 
tion in this article has been obtained. 


me Jery Tux jerry electrician, says Everyday 
Electrician. — Electricity, “is a product of an age of cut 
prices, and as such is more to be. pitied than blamed. 
Whether he be ап object for.commiseration or no, he is а 
menace to the well-being of the electrical industry, just in 
the same way as the common thief is to honest folks 
generally. 

Among other landable objects, one of the aims of the 
Electrical Contractors’ Association is to weed out the іп» 
competent, and raise the status of the gennine wireman. 
Whilst this may do much to check bad work, it will not 
prevent Ше © jerry electrician," who will, of course, not be а 
member of the Association, from carrying out wiring con- 
tracts at prices below the actual cost of first-class material 
alone. It is possible that in the long run we shall have to 
call in the aid of legislation to protect the public, aa well as 
the electrical industry, in a manner somewhat after the lines 
of those which the District of Columbia is now proposing to 
adopt. 
regulation of electric wiring in the district of Columbia, and 
it has now reached the Committee of the District of Columbia 
on the House side. If this Bill becomes law it will be 
necessary not only for electrical contractors to take out- 
licenses in order to engage in electrical work, but the 
general public: will be made responsible for seeing that none 
but licensed contractors are so employed. It will be un- 
lawful for any person, firm, or corporation, to act as owner 
or lessee of any electrical generating plant in the district 
without first having obtained a permit, and it will be illegal 
also for any person acting as an employé of any other 
person, firm, or corporation, to operate any plant or machinery 
for the generation or utilisation of electricity for light, heat, 
or power without having first taken ont a license. If we 
understand this aright, and our information is derived from 
Electricity, New York, it would appear that not only must a 
company obtain a license, or what generally takes the form 
of a provisional order in this country, but all the employés 
from the chief down to the shift engineer, must obtain a 
license before they can be permitted to take up a position in 
an electric light station. So far as contractors are concerned, 
all applicants for a license as electrical contractors would 
need to pass some examination, and satisfy the Commissioners 
as to their capabilities, and they would also be required to file in 
the office of the Commissioners a bond with satisfactory sureties 
in the sum of S2, 000 for the due performance of any 
work which they might undertake, such work to conform with 
the requirements of the Commissioners. No person under 21 
years of age would be licensed. The fee for a license as con- 
tractor would be $5 per annum, and the fine for carrying out 


А Bill has been introduced into Congress for the 


any contracting work which is defined as © putting in place 


wiring and apparatus necessary for the production and 


utilisation of electric current for lighting, heating, and for 
power,” would not be leas than $5 for each and every offence 
or imprisonment for not exceeding one month. This in 
itself might probably not act as sufficient deterrent to the 
jerry electrician, who might risk the fine in order to make 
an illegal profit. But there is a further provision to the 
effect that any person who shall knowingly employ an elec- 
trical contractor who has not Бе п regularly licensed would 
also be subject to a fine of not less than $5 and not more than 
$100, and in default of payment imprisonment for a period 
not exceeding six months. The latter provision would pro- 
bably be more effectual than the former, but we can scarcely 
think that the condition of electric wiring in this country, 
bad as it is sometimes made out to be, is bad enough to call 
for such drastic measures as the above. We think that the 
Association already mentioned will be able to effect a great 
deal in the direction of weeding ont the price-cutting jerry- 
wiring contractor, and jerry wiremen might even in course 
of time, become an extinct species. : | 


The Consumers Wrr reference to the article upon 
Deposit. this subject which appeared in our issue 
of May 27th, a correspondent has drawn attention 
to Section 27 (8) of the Schedule to the Electric 
Lighting (Clauses) Act, 1899, upon which we did not 
make any comment. The enactment in question is as 
follows :—** Provided always, that the undertakers may, after 
they have given a supply of energy in respect of any premises, 
by notice in writing require the owner or occupier of those 
premises, within seven days after the date of the service of 
the notice, to give them security for the payment of all 
moneys which may become due to them in respect of the 
supply, in case the owner or occupier has not already given 
that security, or in case any security given has become valid or 
is insufficient ; and, in case any such owner or occupier 
fail to comply with the terms of the notice, the undertakers 
may, if they think fit, discontinue to supply energy for the 
premises, во long as the failure continues.” It is contended, 
apparently, that this section enables a company to discontinue 
supply if a deposit is not given when demanded. In our 
view, this is not the correct interpretation of the section. 
In the first place, it is by no means certain that the 
words * shall give security mean shall pay a deposit.” 
If this is the true meaning, the company would, 
apparently, have power to obtain the deposit of all 
moneys which may ever become due to them from. the 
consumer. In the second place, the assumption that a 
company can demand a deposit at any time, and even before 
the supply commences, gives no effect to the words which are 
printed in italics. It is at least arguable that no security 
can be demanded until the company have supplied power, 
and have failed to obtain payment therefor. It is worthy of 
notice that by Sec. 52 of the same schedule, which gives 
the company power to sell or hire out meters to consumers, 
it is specially provided that previously to supplying any such 
meter the undertakers may require the consumer to pay 
them a reasonable sum in respect.of the price of the meter, 
or to give security therefor. 

The usual form of provisional order also contains the 
following provision :— 

Every owner or occupier of premises requiring a supply of energy 
shall . . . . give to the undertakers (if required by them so to 
do) security for the payment to them of all moneys which may 
become due to them by such owner or occupier in respect of any 


electric lines to be furnished by the undertakers, and in respect of 
energy to be supplied by them. 


This gives the company power to demand a deposit from 
every consumer, and so clears up a doubt which was 
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expressed in the article in our issue of May 27th*; 


but it does not expressly give the company power to refuse 
to zupply if the deposit is not paid. It is true that by the 
other provision which we have considered, the supply may 
be stopped if security is not given after the supply has com- 
menced; but we do not see that a company have any express 


power under their provisional order to refuse to give a 


supply to a consumer whose financial stability they have 
no reason to suspect. 


Мв. Ross, who writes in the Engineering 


Comparative — Magazine, has collated some testa on boilers 
Internally ana with internal and external furnaces, from 
ppm which he comes to the conclusion that 


boilers with furnaces of the type of the 
Lancashire boiler furnace are more efficient than Dutch- 
oven furnaces or other external furnaces, in which much 
heat is locked up in brickwork seating. His own design of 
boiler is simply a large ‘circular furnace with a water 


jacket, arranged with smoke tubes beyond the furnace, and 


water-leg connections to a drum above half full of steam. 
All water-tube boilers are, of course, liable to the loss of 
heat which is absorbed by the brick seating and walls, 
especially if dampers are badly fitted ; but the external 
furnace is a necessity if water-tube boilers are to be 
employed. Mr. Robb's own internal furnace much 
resembles the arrangement of the Hornsby boiler, and 
it has the bad feature that, beyond the end of the 
grate, there is no combustion space, and thongh a large 
furnace is good for combustion, space is also necessary, 
and this is not provided. The Dutch oven type of furnace 
is good for smoke prevention, but, no doubt, it occupies space 
and loses a good deal of heat by radistion. But the water- 
tube boiler may be so set with a furnace quite under it, instead 
of projecting in front, though this necessitates placing the 
boiler much higher than usual. There is, of course, no reason 
why the internal furnaces of the Lancashire boiler should not 
discharge into brick-lined tubes, 80 as to conserve temperature 
where needed. So treated, the Lancashire boiler, with careful 
treatment, would be more easily made smokeless, and the 
temperature in the down-take would also probably be mor 

suitable for superheating. | 


Wu have little to add to our leading 
article of May 6th on the general subject 
of electric tramway running powers. The House of 
Commons Committee, which has been considering the 
application of the Tyneside Tramways Co. for powers 
to run cars over the lines of the Newcastle Corporation, has 
arrived at a decision which confirms that already pronounced 
by the Lords' "Committee. The company and the corpora- 
tion have been conducting negotiations for some weeks past 
to see whether they could come to terms, but such negotiations 
have proved unsuccessful. Consequently, last week there wag 
а four or five days' contest in committee room, with the 


Over-Running 
Powers. 


result that the Corporation lost the day, the preamble of the 


Company's Bill being approved, notwithstanding the alleged 
unanimity of the Newcastle Councillors in opposition to the 
proposal, and the strong support which was lent to their 
case by the municipal electric tramway departments of other 
large cities. Slowly the trath is being driven home that muni- 
cipalisation is not the great end of ‘all things, that the 
public interests are not identical with municipalisation and 
its ` parochial limitations, and that undue restriction of 
facilities for speedy travel is not to be permitted. 


* Page 891, ph 6. 


CHILLED-IRON v. STEEL-TIRED WHEELS. 


(Concluded from page 943.) E 


Too often chilled wheels have been condemned beca 
they have been put to work under conditions against which 
the best cast-iron in the world could not stand, and the 
makers of the alternative wheel have taken care that before 
they put their speciality in competition the conditions are 
at least ameliorated. 

When one knows that the rail gauge on two routes of the 
same system has differed by as much as} in.; when one 
knows that over 60 chilled wheels have been ruined within 
one week because the flange was designed by а clever man 
with no practical knowledge, and that wheels bearing 
different tape marks are not uncommonly pressed on the 
same axle; when tales are told of engineers who will have 
curves tight to gauge while others have them wide, 
of some who put in special curve rails and some 
who do not; and when one bears in mind that many 
shop foremen have no respeot for the indications of a 
pressure gauge, and are not yet aware that an allowance of 
at least } in. has to be made for bending in service when 
gauging the wheels on axles up to 34 in. diameter; then it 
becomes a matter for surprise that chilled wheels average in 
miles as high as they do. Under similar conditions, stee 
tires would disgrace themselves equally. | | 

The success of any kind of wheel depends on many things, 
the chief of which are the intelligent management of the 
repair shop, proper construction and maintenance of track, 
and reasonably carefal drivers. The chilled wheel must 
have all three conditions favourable to give the best results, 
but the steel wheel does not care quite so much about the 
driving. 

Given fair treatment in the shops, a well-aligned and 
gauged track, and a magnetic or pneumatic slipper brake 


` for service use, we are confident that the life per unit of 


radial depth of tread will be во high as to raise the chilled 
wheel above competition on the score of direct economy. 

But, in addition to the direct, saving which appears to 
accrue at present from the use of steel tires (vide Mr. 
Simpson’s comparison), there is to be taken into account the 
indirect, but relatively more important, economy which is 
said to be introduced by the better treatment of the rails 
and special work by steel tires. 

One gentleman has the temerity to assert, and to be 
content with the mere assertion, that the life of the rails is 
increased about 25 per cent. by the adoption of steel 
tires. While we are prepared to accept the general opinion 
that chilled wheels damage special work more than the 
other type, we cannot admit, without the production of well 
authenticated measurements, that the remainder of the track 
will be more injuriously affected by one than by the other. 

Everyone who has used steel tires, says that braking is 
improved, and that flats аге lessened in number. That ія 
а most importent point in favour of the tire, so long as 
braking is effected by friction at the wheels, for it is flats 
which form the greatest number of chilled wheel casualties. 

To the flat-beridden manager there are three courses open. 
The first is to make his drivers more efficient, and to see that 
the brake-men in the sheds do their work properly. The 
second is to adopt steel tires ; and the third is to replace the 
wheel-brake as a service brake by some form of slipper-brake ; 
not to combine the two if it can be avoided. 

Flat wheels are seldom caused by soft spots, being usually 
the direct outcome of bad driving. If & motorman takes & 
car out with the brakes properly adjusted—and it is his 
duty to see that they are so before leaving the dep6t—there 
can be no valid excuse for flatting the wheels, unless it can 
be proved that the supply of sand failed at the critical 
moment, in which case the driver should be treated as 
inefficient. | | 

А manager must not say without due inquiry that steel 
tires are to replace chilled wheels; He has to remember 
that 30-in. tired wheels are useless, as they cannot be run to 
their full life on account of the previous arrival at the limit- 
ing clearance between motors and paving. The least pos- 
sible diameter is 31$ in., and it is not at all improbable 
that the design of the car will not admit this increase with- 
out more or less extensive alterations. The brake-gear 
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might or might not present difficulties, but the chief thing 
to fear is the lack of clearance between the new wheels and 
the under-frame of the car-body. So small is this clearance 
in many cases, that the flanges of 30-in. wheels have worn 
through the flooring, and brake-rods have been jammed 
between tops of motor cases and uuder-frames. 

It is obvious, therefore, that wheels 12 in. deeper would be 
impracticable in such cases, and might cause the same trouble 
when 30 in. gave none. 

The day is surely coming when the 33-in. wheel will be 
the standard, and the man who is not bound 
by tradition, or is capable of thinking for 
himself, will see that the next cars he buys . 
have not. only 83-in. wheels, but good 
clearance all round them. Не will see, too, 
that they are mounted on axles certainly not 
less than 4 in. diameter. 

The great radial wear, which it is necessary 
to get out of Bteel tires in order to make them 
pay, puts another difficulty in the way of 
their use on surface contact or conduit lines, 
on both of which systems it is of the first 
importance that the vertical movement 
of the current collector shall be reduced 
toa minimum. . 

We are not surprised, therefore, to read 
that Wolverhampton is determined to 
continue the use of chilled wheels on the 
present rolling stock, and on any additions; but we 
should be surprised to hear that Mr. Fell advocated for 
London, as he did for Sheffield, the steel-tired wheel on the 

score of longer life. 

. Assuming for a moment that the use either of steel-tired 
or of chilled wheels is thoroughly practicable, we believe 
that the only rational method of purchase is to contract for 
wheel-miles and not for wheels. | 

The wheel-miles are what we want, and we are treating 
the contractor lightly at our.expense if we buy simply wheels. 
We kuow that wheels are very frequently sold under guaran- 
tee, but we know also that the guarantee is hardly ever 
enforced, while ав a rule little attempt is made to ascertain 
the wheel-mileage, The Street Railway and Tramway 
Journal of December 19th, 1903, informs us that several 
large American companies are buying wheels on the above 
basis. Under this contract the company pays the firm 
supplying the wheels a certain price per 1,000 wheel-miles. 
A record. is kept simply of the total car-mileage of the cars 
of various classes . . . . and payment is made on the basis 
.of it." 

It is obviously to the advantage of the maker to turn out 


good wheels, while the user will not be careless, because he- 


has to pay for changing the wheels and will see that this is 
done as seldom as possible, 

Under such a system arguments about the relative lives 
‚апа economy of steel tires and cast-iron wheels conld have 
no place, for they would be directly comparable from the 
. tenders, 


THE BOEHM SYSTEM OF ELECTRIC 
LIGHTING FOR TRAINS. 


THIS system, like the Stone" system, obtains its supply 
of current primarily from a generator driven by one of the 
axles of the train, апа consequently requires to be supple- 
mented by & battery of accumulators, to maintain an unin- 
terrupted service of lighting during such periods as the 
generator is not in operation. The chief interest of the 
Boehm system lies in the method employed to regulate the 
speed and voltage of the generator independently of how 
fast the train may run. "This method is claimed to require 
only a small battery of accumulators, and to enable them 
to work under such favourable conditions that the cost of 
attention and repairs to the cells is reduced to a minimum. 
As 18 well known, the battery is the weakest and most ex- 
pensive part of all such train-lighting systems, and it is 
most important to secure a proper charging and discharging 
of the cells without permitting excessive rushes of current 


or unnecessarily heavy overloads. Up to the present, how- 
ever, despite the various methods in use, the cost of main- 
taining the batteries has always been very heavy, and there 
is great room for improvement in this respect. 

In the Boehm system, the generator is driven by a train 
of friction pulleys, four in number. One of these is rigidly 
attached to the carriage axle, and another to the shaft of the 
generator. These two pulleys are not in contact with each 
other, but a space is left between them, and they are con- 
nected up.by means of two movable pulleys, arranged во 


Fig. 1.—Diacram OF REQULATIAG APRARATUS. 


that they cau be moved to press firmly against the peri- 
pheries of both the driving and the driven wheels. These 
idler pulleys are arranged one on each side of the other two, 
as shown in fig. 1, and their position and the pressure they 


Fig. 2.— REGULATING APPARATUS. 


exert is во regulated by ап automatic electrical device that, 
when the speed of the axle rises above а certain predeter- 
mined amount, and thereby tends to raise the voltage of the 
supply unduly, the pressure of the idlers is reduced, and а 
certain amount of slip takes place. The method of work- 
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Fia. 3.—REGULATING APPARATUS IN POSITION OX AXLE. 


ing will be made quite clear on reference to the diagram 
shown in fig. 1. 

A is the pulley on the carriage axle and b the dynamo 
pulley. с, and с, are the two friction pulleys, rotating on 
axles, d, and d, fixed eccentrieally in the ends of the armas / 
and f. The eccentrics in the end of the last can be rotated 
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by means of the cranks, e, and e, and as the two rods are 


= kept a fixed distance apart by means of the tension rod, g, 
18 any movement of the cranks tends to cause the idler pulleys 
P ether to approach or to recede from each other. The spring, 
f m, pressing on the plate, /, draws the 
12 idlers nearer together, and presses them 


against the dynamo pulley and the car- 
riage axle pulley, the method of attach - И 
P ment of the rods f, and / allowing the 
| А pressure to equalise itself automatically 


LAU 


between the two wheels, The action 
of this spring is resisted by an electro- 
magnet, n, the winding of which is 
arranged as a shunt to the dynamo. 
As the speed of the latter rises, the 
| action of the electro-magnet becomes 
y more and more powerful, until at a 
1а certain speed it overcomes the force of 
E the spring, thus moving the cranks in 
| the opposite direction, and relieving 
E the pressure between the idlers and 
driving pulley. By adjusting the 


E tension of the spring the speed can : 
^ obviously be regulated so as never to | 
: exceed апу predetermined amount | 


Nd 
which may be desired, and as the 
electro-magnet is specially designed to | 

! 


be very sensitive to the least change ИША 
of voltage, the latter is maintained ы 


practically constant at the required 
limit, and will never exceed that limit, 
no matter how fast the train may run. 
It will be observed that, as the electro- 
magnet is arranged as a shunt across the circuit, it 
regulates entirely by voltage, and quite independently of 
the load on the machine. 
When the dynamo is charging the cells, an overcharge is 
rendered impossible, since the voltage of the dynamo cannot 


Fia. 6.—Dynamo IN POSITION ON AXLE. 


exceed a certain limit; as the voltage of the cells rises, the 
charging current gradually decreases, until it becomes nearly 
zero. The battery always continues to receive current until 
it is charged, quite independent of whether the lamps are 
burning or not. | | 


Еа. 7.—Dyxamo IN POSITION. 


i 


Fig. 2 gives a view of the regulating mechanism by itself, 
and fig. 3 shows it in position with the dynamo on the 
carriage axle. 

The connections between dynamo, battery and lights, are 
shown diagrammatically in fig. 4. 4 is the dynamo and n 
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Еа. 4.—D1AGBAM OF 
CONNECTIONS. 


the battery; c is an automatic electric switch, the electro- 
magnet of which has two windings, one in series with the 
main circuit, and the other a shunt across the terminals of 
the dynamo. This switch connects up the positive pole of 


L 
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Fig. 5.—ALTEBNATIVE ABBANGEMERT 
OF CONNECTIONS. 


the dynamo to the positive pole of the battery, and also to 


the lamps, when the first has run up to the speed necessary 
to give the proper voltage, the switch being closed by means 
of the shunt winding. If the voltage of the generator 


falla below that of the battery, the current from the latter 
flows round the electro-magnet in a reverse direction and 


opens the switch, and at the same time closes the second 
switch, p, thus putting the battery on to the lamp circuit. 
This switch is normally held open whilst the dynamo is 
working, by the current flowing from the latter to the bat- 
tery. If the battery is on the lamp circuit, as soon as the 
dynamo comes up to its proper voltage it throws out the 
battery, and takes up the load itself, at the same time 
recharging the battery should the latter require it. 

In order that the battery may be charged whilst the lamps 
are burning, the normal voltage of the dynamo is higher 
than that of the battery, hence a resistance, w, is inserted 
between the dynamo and the lamps, this resistance being 
adjusted so that the lamps receive the correct voltage. The 
battery feeds straight into the lamp circuit without any such 
resistance. | 

In fig. 5 is shown an alternative atrangement whereby the 
second switch, D, is dispensed with. Where this method is 
adopted, the current from the battery also passes through - 
the resistance, w, which consequently has to be self- 
regulating to compensate for the difference in the voltage of 
the battery and dynamo. This arrangement requires more 
cella than the previous one, in order to compensate for the 
drop in voltage across the resistance. 

When the direction of motion of the train is reversed, 
the brushes of the dynamo are rotated, во ав to make the 
direction of flow of the current the same ав before; thus 
with в four-pole machine they are shifted 90°. 

Daring the day, or at other times when no lighting is 
required, the dynamo is thrown out of action by merely 
moving а handle, which compresses the main spring of the 
regulator and lifts the idler pulleys out of contact with the 
driving pulley on the carriage axle. This can be done while 
the train is running at any time, from.the interior of the 
carriage, if it is desired to do so for inspection or regula- 
tion. 

The weight of the dynamo does not rest directly on the 
carriage axle, as it is spring-suspended at its centre of 
gravity. The machine is maintained in proper position by 
two arms which fit round the carriage axle, and the whole 
mechanism is completely enclosed to keep it free from dust 
and water. Figs. 6 and 7 show how completely the appa- 
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ratus is protected. Access to the interior and to the brushes 
can be obtained by removing a portion of the casing. 
The cut-out switch for the dynamo, with the automatic 


switches, fuses, instruments, &., are arranged upon a small. 


switchboard in the interior of the carriage. The storage 
battery i8 carried underneath the body of the coach. 


SIMPLE STORIES. 
Bx "INNOCENS." | 


I.— TRE CHIEF WHO WOULD BE FATHERLY. 


THERE dwelt in a certain city a Chief who was paid to 
manage a lighting station. He blessed, and cursed not; 
and he was well-beloved of his subordinates. At least, if 
any man hated him, that man held his peace, for it was 
judged expedient. Nevertheless, divers disputations arose 
among the staff, for no man had his duties defined unto 
him. 

Now, after many days the murmuring of the inferiors rose 
unto the ears of the Chief, and he went down unto them, 
saying :— | 

* Why reason ye among yourselves, saying to each other, 
‘Do this thing, for verily it belongeth not unto me ;’ or else, 
Why come ye interfering with that which is my labour? 
Are ye not all brethren, and am I not as a father unto 
you? Go ye therefore, and work peaceably one with 
another, for this my station shall not be made like unto a 
. bear-garden." 

And they replied unto him, saying, Give us rules, that 
we work not every man against his neighbour, for lo! we 
have no positions assigned unto us, and we know not where 
we are." 


And he said, “Go to! go to! Ye be contumacious! 


There be few of you, and ye shall work together as one 
family. Verily, ye should show forth an example of 
brotherly kindness for these other people of my station who 
are not 80 expensive unto me a8 ye are." 

This said be, for that it was in his heart to prevent them 
having a position, lest haply they should ask of him more 
money. | 

But it came to pass that a charge engineer was nursing а 
bearing which had not been attended to, forasmuch as at 
least two men thought they should boss the fitter, and the 
fitter reasoned within himself that he could do his own 
bossing. Therefore the engineer had a full stream of oil on 
the beuring. But the Chief, passing by, beheld the flow of 


oil, and was sore displeased, saying, Why this waste? 


and commanding the driver forthwith to ease it off, he 
straightway departed ont of the engine room without in- 
forming the engineer. Гог this was unnecessary as things 
were managed. : | 

The bearing therefore got warm and ran its metal, and 
there was an expensive smash. ` 

When, therefore, the Chief was called before the Council, 
he reported the gross inattention to detail of the charge 
engineer, and the Council dispensed with that gentleman's 
services, 

Moral :—There is often trouble in the best regulated 
families. 

]I.—Vox PoruLIi, Vox ARINORUM. 


In the city of Dor, in the land of Shirrsetdor, lived a Wise 
Man. When he spake, the people obeyed, for his words 
were esteemed above rubies. His judgements also were like 
unto those of Solomon, so that the malefactors praised him 
as they were thrust iuto prison. 

Wherefore the heart of the Wise Man was lifted up, and 
he said within himself, * Where is there a Ruler like unto 
me, or where is there a city like unto this city which I have 
managed ?" And he took a journey, to see if haply he 
should find a glory approaching unto the glory of the city of 
Dor,in the land of Shirrsetdor. 

Many days did he wander, and found naught to come nigh 
unto the splendour of Dor, till he came unto the city of a 
people who had given themselves over unto curious arts. 


Now it was evening as he came upon that city, and the 
blackness of the night was on him ав he entered the gates. 
But lo, the streets were radiant with a brightness he had 
never seen before; the booths, also, in the bazaar were 
glowing with strange light, and the people of the city laughed 
and sang as if there were no night. And the Wise Man was 
greatly moved thereat, and said : “ Verily, here is a glory that 
doth not pertain unto the city which I have managed, and I 
have found a people that is wiser Шап I.” And һе straight- 
way made inquiries what this thing might be. 

When, therefore, he had sojourned in this city many days, 
and held converse with the Rulers thereof, he returned unto 
his own country with haste, and called the people together, 
saying :— 

“То, I haye travelled far and seen many things that ye 
have not seen, yet have I beheld nothing that approacheth 
unto the glory of this city, save in а certain city in a far 
land. Yet I say unto you, in that city there is no night, 
for the rulers of that city have made the light by night even 
as the light by day. Come now, therefore, let us also have 
€ glory, that we be mighty among the peoples of this 
land." 

And this thing pleased the people, and they rejoiced at 
his words, saying: **Let us even now make supplication 
unto the Beeotee that we may have this light." For the 
Beeotee were a powerful people in the land. Yet some 
murmured, saying: “ Verily, this will cost us many 
shekels of silver," but they were speedily put to silence. 

It came to pass therefore that the Wise Man and other 


. Sages banded themselves together and obtained a Consulting 


Engineer and a Provisional Order. And the Consulting 
Engineer said unto them: “ For 30,000 pieces of gold ye 
shall be glorified beyond the glory of any other city, and I 
will charge you but 2 per cent. for my labour among yon. 
Nevertheless, I cannot always be with you, so that ye should 
take unto yourselves a Resident Engineer, who shall do all 
my dirty work, and ye shall pay him 120 pieces of gold in 
each year, and forbid him to do any other labour.” 

And this saying also pleased the people, and they sent 
forth a proclamation throughout the land for a Resident 
Engineer who should do as he was told. A man therefore 


. forsook a job which was worth unto him a hundred and 


ninety pieces of gold per year, and came to dwell among 
them for the experience thereof; and the experience was 
very rich. 

For a great murmuring arose in that city, because the 
people doubted the words of the Wise Man, saying: 
« Verily, these be travellers’ tales, He is of a truth 
baving us on. He is making a bit.” So they said to the 
Sages: Do not this thing, for verily we be poor, and we 
will not have this light among us. 


The Wise Man, therefore, was wrath, and said unto them: 


“ Wherefore then did ye entreat of me to get for vou a 
Provisional Order and a Consulting Engineer, making me 
look a fool? Go to, then! Ye shall not bave the glory 
that I have seen, but в lesser glory, and it shall cost you bat 
10,000 pieces of gold.” 

But the people cried, “ Away with it! We will not have 
this thing! And there was a mighty rebellion in the city, 
and the Wise Man and the were cast out of the city. 
And the people set up other judges, whose thoughts were 
not as those of the Wise Man. 


Therefore, the Resident Engineer came unto them, and | 


said, * What now shall I do? For verily I have no work 
for my hands, and I know not whence I shall have meat to 


eat. And the judges said unto him: That is your 


business! Get ye to the land whence ye came, for verily we 
have no use for yon.“ And the Resident Engineer was 
wrath, and demanded great sums from them for Compensa- 
tion ; and verily they paid him what he asked, for they feared 
the Beeotee. 

When, therefore, the people came together, they said unto 
one another, “ Lo, we have done well! We have bought a 
Provisional Order that we have not used; we have paid 
2 per cent. on 30,000 gold pieces for naught ; we have com- 
pensated our Resident Engineer for giving him nothing to 
do; and we have no light. Yet it is well, for we are a 
free, intelligent people, and we have undoubtedly shown 
ourselves as wise as the Wise Man. 

Moral: The better fed the ава, the stronger it kicks. 
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ROUTH AFRICAN NOTES. 
[Frox оса Dospan OORRESPONDENT. ] 


Durban (Natal).—An engineer volunteer corps із in process of for- 
mation in Durban, which will embrace harbour defence and field 
sections, and later on a telegraph section. The corps is to be under 
the command of Mr. J. T. Ritchie (previously of the Natal Field 
Artillery) with Mr. J. Roberts, borough electrical engineer of Durban, 
as first lieutenant. Electricity will play-an important part in the 
harbour defence section, and already there has been a good response 
from local men. = . 

A new tramway mansger has b:en csb'ed for to replace the 
late manager, Mr. W. D. Jeffs, whore engagement with the 
Durban Corporation terminated on May 16th. 

Vryheid (Natal).—The town of Vryheid have under consideration 
an electric lighting scheme, the chief movers being the hotel pro- 
prietors there. A rough canvass of the town gives approximately 
1,000 lamps as being likely to be required as a start. 

Mafeking (Ehodesia).—Mr. M. Lambe, at present borough elec- 
irical engineer of Kimberley, bas been appointed consulting engi- 
neer to the Mafeking Corporation, who bave under consideration 
an electric lighting scheme. 

Cape Telegraphs.—Tbhe revenue derived from telegrams in Cape 
Colony during March last, was £19,382, a decrease of £1,605 as com- 
pared with March, 1903. The total revenue for the yeur up to the 
end of March last was £230,835, a decrease of £65,652 as compared 
with the previous year. | 

Johannesburg (Transvaal).—An urgency report of the Tramway 
Committee was brought forward st the Council meeting on May 
llth, recommending that an additional capital expenditure of 
£31,458 be sanctioned for including some of the outlying suburbs 
in the general lighting scheme; and that an additional capital 
expenditure of £7,485 be sanctioned for the purpose of pro- 
viding for underground instead of overhead cables in the districts 
recommended by the consulting engineers; further, that an addi- 
tional capital expenditure of £12,640 involved in rearrangement 
and increasing the generating plant as recommended by the con- 
sulting engineers, be sanctioned. 

King Williams Town (Capa Colony).—Tbe death is reported from 
Kingwilliams Town of Mr. Bradbury, an electrician, aged 24 years, 
who met his death by being ina trap accident, about 5 miles out 
from town, on May 15tb. | 

Pietermaritzburg (Natal).—In the Pietermaritzturg Municipal 
Year-book, just issued, for the year ending July 318, 1903, 
statistics regarding the electricity deputment are given:— 
The result of the year's working shows a profit of 21.906 19s. 6d. 
after payiog all capital and maintenance obarges at 9 per cent.; 
£574 3s towards the cost cf the loan flotation and contributing 
£750 to the maintenance of tbe town office staff. This profit has 
reduced the previous year's debit balance of £2,997 19s. 11d. to 
£1,092 Os. 5d. The number of new consumers connected was 194, 
with 4,428 8-c P. lamps, and the increase in motor load was 68 Н.Р. 
Many additions to tbe plant were made, including a 120-кү. 
Willaus-Mordey alternator, and an extra set of boilers and feed 
pumps. The lengths of underground mains laid were 2 mile of 
H. T. cable, and 2:1 miles of L. T. cable. The total units generated 
were 816,750 at a total cost of 6°773d. per unit, the works cost 
being 8:973d. . 

Boxburg (Transvaal).—The Municipality of Boxburg recently 
called for tenders for the erection of plant, and maintaining 
an electricity supply for a period of four years. 

South African Scienca Association, А meeting of the members of 
the Council of the South African Science Association was held in 
Johannesburg on May 16th, when Mr. Reunert was granted leave 
of absence to visit England, where he will represent the Association 


. at the Cambridge meeting of the British Association. It was 


decided to approach the various Governments of South Africa with 
a view to inviting the co-operation of their technical departments 
in compiling a handbook for special use of the British Association, 
who will visit South Africa next year. Resolutions from Pieter- 
maritzburg to have a branch in the Natal capital were considered. 

Another correspondent writes :— 

“ Recently, in the Supreme Court at Cape Town, Mr. Justice 
Hopley gave judgement in the action Thompson v. McKensie & Co. 
This was a claim for the recovery of £320, balance due for an elec- 
trical lift and for sundry repairs and replacements. The defendant 
denied liability on the ground that the litt was never satisfactory, 
and was never really accepted. He counter-claimed fur £1,266, 
£800 of which was for the cost of taking out the lift and putting in 
а ва machine; £216 for extra expenses incurred; and 
£250 for damages sustained when the lift did not work eatis- 
factorily. The Judge said: ‘In cutting the amount down to £100, I 
am leaning, as far ae I possibly can, in favour of the plaintiff, and I 
think that, in the circumstances, that amount will be fair and 
equitable to award to the plaintiffe on their counter-claim. The 
result, therefore, is that, of the £170 in their bands, the defendants 
retain £70 towards repairing the lift, which they sre to зеѓаіп as 
their property ; and they are also entitled to £1(0 as sgainst the 
damages which I have awarded tothem. , The plaintiff must pay the 
costa of the action.’ " 

Natal.—The Durban Corporation has installed a refrigeration and 
cold storage plant, the machinery for which is driven by a General 
Electric Co.'s motor, operated by the tramway current. 

Transvaal.—Tenders ,have been invited by the Jobannesburg 
Town Council for the supply of three 3)-kw. and siz 15-xw. trans- 


formers for the maintenance of the electrical system. It is estimated 
that these will cost £630. 

More ground is needed in Johannesburg for th^ extension of the 
local lighting works, and it is proposed that a piece of land be trans- 
3 to the Lighting Department of the T. C., at a price of 

24,000. 

Port Elizabeth.—'lhe abridged prospectus of the Corporation 
loan issued last week states that one of the objects of the loan is 
electric lighting, for which a sum of £100,000 will be required. The 
scheme provides for the lighting of some 61 miles of streets and 
roads, public buildings, as well as a supply to private consumers. 
At a recent meeting of the T. C., the Mayor, in commenting on thc 
inadequacy of the local gas supply, observed that they “ hoped in 


the oourse of a few months to have the electric lighting arrangements 


started. That would be as soon as the money market was favourable, 
and providing the report of the engineer was satisfactory. In the 
meantime (the scheme would take 18 months or-two years) they 
would have to suffer serious disabilities.” 

Kroonstad.—At a special meeting of the Town Council, the subject 
of tenders for the generating station was brought up, end the 
different tenders were laid on the table. The sum originally voted 
for the installation was £10,000, whilst the contract price amounted 
to £9,274, including £1,450 allowed for the generating station, which 
the Council decided to build on their own account, and thus give 
the work locally. The total amount at the disposal of the 
Council was £2,176. All the tendera were, however, in excess of 
£1,450, and Councillor Hoseason said he was inclined to fall in with 
Councillor Wess els' idea, and аек for fresh tenders for a very much 
plainer building. Councillor Wessels moved: That seeing tbe 
tenders for tbe generating station exceeded the sum of £1,450 
set aside by the Oouncil, all the tenders be thrown out, and 
that fresh tenders be asked on fresh plans and specifications, and 
tbat Mr. Saunders, the consulting engineer, be informed to tbis 
effect, and asked to draw vp fresh plans and specifications.” The 
motion was agreed to. | А 

Саре Town.—Mr. Wm. Thorne, the Mayor, recently presided at 
the presentation of a portrait in water colouts of Mr. D. McDonald, 
the superintendent of tramways, A number of citizens associated 
themselves with tbe officials of the Tramways Co. in subscribing 
towards the cost of the gift. 

At a recent meeting of the Harbour Board a letter was 
read from Mr. Thompson, master of the sailing ship Orari, 
acknowledging tbe splendid dispatch obtained by his 
vessel at the docke. Mr Herbert remarked that the quick dis- 
charge of this vessel showed the advantage of the new elcctriq 
cranes, 


— — — — 


CONDENSATION FALLACIES AND FACTS. 


By W. H. BOOTH. 


Тнк excellence of a vacuum appears to be considered too much as 
a matter of the quantity of water sent through the condenser, if this 
is of the surface variety. This is because the arrangement of a 
surface condenser is usually of an entirely promiscuous nature. A 
surface condenser has a large number of tubes all equally supplied 
with water, and steam flows across these tubes equally ín contaot 


with their colder and warmer extremities. It would appear more 


rational to enclose the middle length of the tubes in a jacket fitting 
closely round the bundle of tubes and compel the steam to effect 
an entrance to the bundle and travel longitudinally along the spaces 
between the tubes, emerging at the other end by a very much 
narrower uncoyered band to the air pump. The water should flow 
along the tubes in a diroction counter to tbe flow of the steam out- 
side them. 

The amount of water necessary for condensing a pound of steam 
can be calculated very simply and directly. Assuming thatthe water 
has a temperature of 50° F., and that it is desired to leave at 
105° F., there is a gain of 55° F., or a trifle above 55 thermal 
unite per Ib. 

The steam contains about 1,178 thermal units per Ib, and if it 
leaves as water at 55" F., it loses 1,123 unite. Then 1,123 — 55 
is nearly 21. Therefore, with a properly desigued condenser, the 
conditions named demand only 21 times the feed for condensation. 
If the passage to the air pump along which the air flows could be 
made to trav:rse tubes filled with the water flowing to the con- 
denser, tc oulk of the air might be reduced, and the vacuum im- 
proved somewhat. This supposes the dry air pump, or a separa- 
tion beiween the water discharge and the air discharge. The 
excellence of a vacuum cu zht to be determined by the temperature 
of tbe ¢fflaent water, aud this, in a counter current coadenser, 
should be a little warmer than the entering circulation water. 
Ordinarily, tha condensed steam is as hot as, or hotter than, the circu- 
lation disvoarge. Thus, instead of 55° F., it would have a tempera- 
ture of 105^ F. The relative vacua at these two temperatures are 
295 and 271, a difference of 2 in., or 0:86 of a pound pressure. The 
temperature of the water marks the limit of the vacuum that can 
be obtained, but it is very doubtful, under even the best practicable 
conditions, if во good a vacuum as 294 cau be got. The air in the 
condenser, like any other gas, has a volume proportionate to the 
absolute pressure reciprocal. At 274 in. vacuum, the absolute pret- 
sure is 1 189 lbs. per sq. in. At 294 in. it is only C*207 of a pound. 
The volume is thus nearly sixfold, and бо maintain such а vacuum, 
the volume generated by the air pump would need to be multipliea 
by six, | | 
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This is, of course, the reason why the Parsons turbine condenser is 
fitted with & steam jet, the object of which is to gatber air at extreme 
tenuity, and force it towards the air pump at a somewhat greater 
density, in order that the air pump may bite off a greater weight 
per stroke than it can when only drawing on an air space at 294 
vacuum. Let us see what is the relation between air and air pump. 
Each cb. in. of free air, or atmospheric air, which gets into the 
boiler or the engine, or the exhaust pipe, expands to 70 times its 
volume at 29}-in. vacuum. Reduced to air pump dimensions, this 
means that an air pump, 133 in. diameter, with a stroke of 1 ft, 
would only deal with about 25 cb. in. of air, or about two-thirds of 
a pint measure, whereas the same pump on а 273 in. vacgum would 
deal with half а gallon. It is to reduce this half gallo 
two-thirds of a pint that the steam jet is employed. Its effective 
pressure to do this must be such as to overcome a resistance of 1 1b. 
per eq. in. It is not to be overlooked that this steam jet must be 
at once killed, or it would spread back into the vacuous space and 
vitiate the intensity of the vacuum. An air pump backet can only 
extract at each stroke its own generated volume of air, and this 
must be greater than the volume to which all the inleaking air 
expands. If this be not the case, the vacuum will fall off until 
the air density is so much greater that the pump can get hold of as 
much weight per stroke as leaks in during a stroke period. A very 
small difference of vacuum makes а very great difference in the 
capacity of the air pump to deal with it. The repeated use of the 
same feed water should cause very little air to find its way into 
boilers, and air, in А condenser, is in such cases almost wholly а 
matter of leakage at glands. Better vacua years ago were obtained 
than are usual to-day. One reason was the use of fibrous packings 
on low pressure glands, and there is nothing to-day to prevent the 
same being employed on low pressure or vacuum glands, for those 
are no hotter than they were when steam of 30 lbs. pressure was 
let into the cylinder. Another cause of air leskage is the long 
exhaust pipe to the condenser, carelessly jointed, and there are 
leakages through the valves which shut off the exhaust branches of 
each engine, not to mention other sources of air. These faults are 
what render the independent condensing plant so unsatisfactory in 
practice, because, instead of hunting up air leakages, the air pump 
is over-driven to conceal them. 

The steam intensifier of the Parsons condenser is really a form 
of compound compressor, the steam jet representing the first 
cylinder of the compressor and the ordinary pump representing the 
second cylinder. The whole combination is, of course, simply an 
air compressor, compressing to one atmosphere. The steam jet, 
takes the place of the extra large first cylinders which it is neces-. 
вагу to use on the Rand, where the air at 6,000 ft. elevation is of 
too low a density to provide weight sufficient in the ordinary sizes 
of machine used nearer sea level. | 

In a condenser the water demands a low temperature, or it will 
produce vapour to choke the air pump, and the air demands a large 
air pump to deal with it at high vacua. Hence the need for counter 
current condensers for one purpose, and supplementary air con- 
densers to cope with highly expanded air. 


THE GERMAN ASSOCIATION OF ELEC- 
TRICITY WORKS. 


THE members of the Vereinigung der Electricitátewerke assembled 
in large numbers at the opening of the three days’ conference 
which was commenced at Strasburg on May 30th, under the presi- 
dency of Herr Uppenborn, of Munich. International in character, 
the meeting of the Association was attended by representatives of 
works in Austria-Hungary, Holland, Switzerland, Denmark and 
Sweden, and Profs. Hagen and Feussner were present on behalf of 
the German Reichsanstalt. During the transaction of formal busi- 
ness, it was mentioned that the capital expenditure of the works 
connected with the Association amounted to E25, 000, 000. 

Herr Uppenborn, chairman of the Electro-technical Committee, 
submitted a report on the Prussian Bill, which was referred to in 
the REviEw on April 186, relating to the cost of testing and super- 
vising electrical installations, steam  drume, lifts, and other 
" dangerous appliances." He stated that a great defect of the Bill 
was the omission of regulations with regard to the manner in which 
electrical installations are to be carried out so as to form the basis 
of a test. A further disadvantage arose from the fact that, in addi- 
tion to Prussia, the Governments of Bavaria and Saxony were pre- 
paring Bills in a similar direction, and thus the danger existed of 
the introduction of an extraordinary legal uncertainty in the area 
of the German Federated Btates. At the suggestion of the Com- 
mittee, the conference resolved to approach the Imperial autho- 
rities with a request for the adoption of uniform regulations for the 
whole of Germany. 

The question of promoting legislation for the compulsory appro- 
priation of sites for the erection of electricity works was next 
discussed. It has been found to be exceedingly disadvantageous 
not to be able to make sure of acquiring suitable land for this 
purpose, and a special committee appointed by the Association has 
elaborated а Bill which proposes to authorise the compulsory pur- 
chase of desirable property. It was decided to proceed further in 
the matter in conjunction with the Union of German Electrical 
Engineers. 

The attitude of the Continental Incandescent Lamp Syndicate, as 
represented by the Berlin sales bureau of the united glow lamp 
works, was then taken into consideration. It was pointed out that 


into the | 


— 


the entire glow lamp industry Һай been consolidated in the form of 
a trade syndicate. Admissions were frankly made that, prior to 
the establishment of the combination, the prices of glow lamps 
were too low, and it was submitted that no one would have objected 
to a moderate increase in quotations. But dissatisfaction was ex- 
pressed with the manner in which the question was bandled at the 
present time, on the ground that the quality of the lamps supplied 
by the syndicate in no way fulfils the conditions which are essential 
in the interesta of consumers. It was eventually decided to appoint 
a committee to enter into farther negotiations with the syndicate 
and to report on the question at the next conference. В 

The proceedings on the second day were almost entirely devoted 
to the discussion of & report relating to the introduction of an 
official test for electricity meters in Germany. At the previous 
year's conference the Association expressed the opinion that the 
time had not arrived for the institution of an official standard, and 
this view was endorsed at the recent assembly, which at the same 
time gave approval to suggestions for improvements being made in 
electricity meters. Dr. Hagen, President of the Reichsanstalt, and 
Dr. Feussner, of the same Institution, participated in the discussion, 
and intimated the manner in which the Imperial authorities pro- 
posed to deal with the law respecting electrical unite. | 

The conference was brought to a close on the third day by a dis- 
cussion of the equipment and working of central stations, and 
Breslau was selected as the locality for the next general amembly 
of the Association. 


PARLIAMENTARY. 


BWINDON CORPORATION BILL. 


Tuis Bill came before Mr. J. W. Wilson's Select Committee of the 
House of Commons on June 7th and 8th. The Bill contained a 
number of proposer ‘with regard to the Corporation's electrical 
undertaking and also certain lines of tramways, &c. The promoters 
were represented by Mr. Gerald Fitzgerald. 

Mr. FITZGERALD addressed the Committee with regard to 
the electrical proposals. He said that in 1895, the Corporstion's 
predecessors, the Newton Urban District Council, obtained 
an order authorising electric lighting withia their district. In 1900 
the charter was granted to the Corporation, and the electric light- 
ing undertaking was vested in the Corporation, with a provision in 
the charter that the powers of the order of 1895 should extend 
throughout the borough, so that the undertaking became vested in 
the Corporation for the benefit of the borough. In 1903 the Corpo- 
ration began to supply. That part of the Bill was opposed by the 
Swindon Gas Co., who were allowed a clause on grounds of com- 
petition under Standing Order 129, which allowed a locus to be 
granted. The opposition was directed to two clauses, the extension 
of the area of supply, on which of course they were entitled to 


be heard, and the clause which sought power to supply electric 


fittings. They also asked in the petition for a provision which was 
practically the Bermondsey clause. It might he doubtful, continued 
counsel, whether their limited locus covered Њаё part of the Bill. 
Dealing with the first clause, coursel explained that the Corpora‘ion 
sought to extend the limits so as to make the electric lighting 
limits co-extensive with their water limits by inclading with the 
area of supply, the Parish of Wroughton, with a population 
of 2,448; Rodbourne Cheney, with a population of 1,639; and 
Stretton Bt. Margaret, with a population of 3,367. They 
were all suburban parishes of Swindon and were within the 
water limits of the Corporation, and the limits of the gas 
company. They had reason to believe that there would oe a 
demand for lighting, which they would be in a good position 
to supply, as they would not require any new generating 
station. At the present moment the gas company had a monopoly 
of those districts, and the gist of their opposition was to be found 
in paragraph 7 of their petition. They alleged, in short, that the 
extension of the electric lighting powers to those districts could not 
be remunerative, and that they (the gas company) would te com- 
pelled, if it were not remunerative, to contribute towards the 
maintenance of the undertaking. As to tbe ,prospect of the 
extension, the Curporation started with 40 consumers, taking 
an equivalent of 4,700 8-c.P. lamps, and that was only last 
year. On March 3lst of this year they were supplying 181 ccn- 
sumers, taking an equivalent of 9,521 8-c.P. lamps, and the manager 
of the department bad application from two power consumers who 
would take 20,000 units between them, and one consumer who would 
take 20,000 unite for lighting, 12 who would have an equivalent of 
960 lamps, and there were 30 new houses, built or now in course of 
erection in the existing area. The estimate for the year ending 
March 31st, 1905, showed an estimated surplus of £263 

would charge 24d. per unit from September next until the following 
March. With regard to the merits of extending the electric supply 
to populous villages, the Committee would be aware that electric 
light was more healthy tban gas in small houses. 

TLe CBAIRMAN: You are not going to argue that you will pat the 
light into artizans' dwellings?—Mr. Fitzgerald: Most decidedly. 
He would briog a witness to show that they hoped to do that. 

The CnaIBMAN: I should be glad to hear of any place where it 
has been done, 

Counsel then dealt with the irateable value of the houses in 
Swindon and the neighbouring district, and passed on to the 
question of competition with the gas company, contending that the 
supplying of fittings was the road to success. With regard to the 
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Bermondsey clause, he called thé attention of the Committee to 
what bad been done in the Leyton case, and said that the Board of 
Trade had uniformly opposed the clause. 

Mr. JoHN G. GRIFFIN, electrical engineer and tramway manager 
to the Corporation, was then called. He stated that he was of 
opinion there would be a large demand for the light, and thought 
that as local authority the Corporation had a good chance of supply- 
ing other friendly local authorities. None of the parishes was large 
enough to have an electric supply station of its own. Going into 
details, he said that while there might be some slight increa'e iu 
plant, there would Ъз no need for additional buildings or boilers. 
The capital cost per kw. for establishing the generating plant would 
be less than £20. The average all over the kingdom was £25 for 
plant and station. Most of the inhabitants of the districte proposed 
to be supplied worked in Swindon. With regard to the small houses, 
builders did not generally put in gas fittings, but left it to the 
tenants, so that a rumter of houses were without gas fittings. They 
were frequently told that if people could get wired upon that scheme 
they would take the light. 

The CHarRMaAN: Bat the clause does not include wiring at all ?— 
Not on behalf of the Corporation. The Corporation would have 
power to instruct tbe wiring contractors to wire premises themselves, 
and obtain from the customers the cost of wiring over a number of 
years, А 

Mr. FrrTzaEBALD said that the clause was perhaps somewhat 
ambiguous. The intention was to p-event the Corporation doing 

the work themselves, but they could give the right to contractors. 
He suggested that in that and all future clauses it would be better 

to put in by theie own agents or servants.” 
e Witness said that the clause complied with what the elec- 


trical trade wanted. He was further examined, aud said that the 


present charges for electrical power were as follow:—5d. per unit 
for lighting purposes, or, as an alternative, 2d. per unit plus a 
capital coarge at the rate of £7 10. per kilowatt, prices being 
subject to the following discount: For the consumption of 10,000 
Board of Trade units per annum, 5 per cent.; 15,000, 10 per cent; 
20,000, 15 per cent. For power purchase the charge was 24d per. 
unit, with practically 1 per cent. per 1,000 discount. 

Crose-examined by Mr. Suiness WILL, K C.: WrrNEss did not 
know how many of the tenants of the smaller houses were weekly 
tenants. 

Witness having been 're-examined, the Chairman of the Com- 
mittee said that they did not feel that there was any case for 
extension of area at present. They did not give thatidecision 
solely on the opposition of the gas company, as they had come to 
that conclasion before they heard that opposition. They were not 
disposed to put the provisions of the Bermondsey clause upon the 
Corporation, but they were disposed to give them the fittings 
clause.. A 

Mr. SuHinzss WIL. desired to address the Committee on the 
fittings clauses, and the Committee agreed to this, and haviug heard 
bim, 

The CHAiBMAN asked Mr. Boyce, who represented the Local 
Government Board, if he knew of any case iu which the fittings 
clause had been given purely for fittings without freo wiring. Mr. 
Boros could not answer the question off-hand. 

After further discussion of the matter between the Committee 
and the various counsel, it was decided by the Chairman that the 
clause to be adopted was clause 9 of the Willesden Bill. 

The tramway proposals were next considered. There were 
four new lines proposed. There were about 8 miles of tramways 
authorised, of which 3 miles 3 furlongs would be opened in Bep- 
tember. The principal new route proposed was along Princes 
Btreet—from the town hall to the railway station. There was also 
a proposal to run motor omnibuses in connection with tramways. 
Witnesses having been called, the Committee decided to sanction 


. the tramways, but refused the powers sought with regard to the 


running of the motor omnibuses. The remaining clauses were then 
adjusted. 


Ў MANCHESTER CORPORATION TRAMWAYS. 


Тн Tramway Bill of tHe Manchester Corporation was considered 
by a House of Lords Oommittee, of which Lord Hawkesbury is 
chairman, on Friday. The promoters’ case was opened by Mr. 
Balfour Browne, K C. 

Mr. D. Boyz, the chairman of the Tramways Committee of the 
Corporation, said that the tramways included short lengths in 
Parker Street and George Street, a line a mile and a half long from 
Rochdale Road, through Victoria Avenue to Middleton Road, and 
several other shorter tramways. 

Mr. T. Ов Councy MEA PDR, the City surveyor, and other wit- 
nesses were called in support.—The Committee then adjourned. 


Torquay TgAMWAY BILL. 


Tus Bill promoted by the Dolter Electric Traction Co. for the 
construction of tramways on their system in Torquay came before a 
Select Committee of the House of Lords, presided over by Lord 
Hawkesbury, on Friday last week. 

The promoters were represented by the Hon. J. D. Fitzgerald, 
K.C., and Mr. Vesey Knox. 

In opening the case the Hon. J. D. FrrzGEBALD said that the 
Bill had already passed a Oommittee of the House of Commons. 
The proposals contained in the Bill were as follow :—A tramway 
from Tor Station through one of the principal streets of the town. 
to the Harbour; a tramway from Torquay Station to the Tor 
Station; and a tramway from the Harbour to join the two other 


lines. The Town Council had passed a resolution in favour of the 
scheme, which was now opposed onlyiby some local residents. 
Мг. Hven Nevite LOBBOCR, the chairman of the vromoting 
company, was the first witnew called. He stated that the capital 
of the eompany was £100,000. | 
Mr. W. C. C. HAWTAYNE, the consulting engineer to the company. 
eaid that he had inspected the route of the proposed tra n ways aud. 
saw no difficulties in the way of construction. The total length of 
the lines in single track was 14 miles, the total route miles being 
slightly under nine. The gauge of thetramways would be 3 ft. 6 in. 
The sharpest curve was one of 40 f$. radius, and the steepest gradient 
one of 1 in 10, for a distance of 3 chains. Witness handed in 
diagrams explanatory of the Dolter system of traction. A longi- 
tudinal section showei three studs in the paving, and a crose- 
Bection showed & double line of tramway with two studs in croes- 
section. In the contact box was a cylinder of an insulating material 
containing the switch-gear, which consisted of а sort of bell-crank 
lever, attached to the top of the contact bex, and swinging freely. 
On the car itself there were two skates, which formed the pole 
feeder of the electro-magnet. As the car travelled along, the akate 
would come over one of the oontaot boxes, the lever would be 
attracted, and the circuit closed. The skate was always over 
two studs, so that it was always deriving energy from one or 
the other. As the skate left a stud, the latter part of the skate 
tended to force away the contact piece, and so leave the stud 
absolutely dead. If, from any cause, the contact- piece was not 
forced away, and the stud was not absolutely dead, the safety skate 


_ which trailed behind the other, came over the contact piece, and 


short-circuited the block, by making a connection between the stud 
and the rail, and so cut the stud out of action. The system had been 
at work for two years in the Bois de Boulogne in Paris, and no 
accidents had occurred. | 

Mr. J. E. Waller, engineer, was also called; and a number of local. 
witnesses spoke as to the advantages of the scheme. | . 

On Tuesday, after hearing evidence on both sides, the Committee 
found the preamble of the Bill proved. 


PaRESTOM AND BLACKBURN Tramways BILL. 


A SsLEcr Committee of the House of Commons, presided over by, 
Sir Edward Strachey, bad this Bill under consideration on 
Tuesday. 

The case for the promoters, the Preston and Blackburn Tramway 
Co., was opened by Mr. Batrour Browne, К.С. The scheme was 
to constract a tramway between Preston and Blackburn, 6 miles 
4 furlongs in length, of which 5 miles 1 furlong would be single 
line and 1 mile 3 furlongs double line. The double line would com- 
тепсе in New Hall Lane, Preston, and passing in an easterly direc- 
tion over and along Brockholes Brow, Brockholes Bridge, and 
Preston New Road, would terminate in the last-named 
road in Blackburn at its intersection with Beridge Road. All 
the local authorities were in favour of the Bill, and the 
only opposition came from the Lancashire and Yorkshire 
Railway, on grounds of competition. Dealing with this petition, 
Mr. Balfour Browne said that at no point would the tramway be 
within two miles of the railway line, so that the two routes would 
serve totally different districts. The promoters also sought, by the 
Bill, to take certain lands in the parish of Samlesbury for the 
erection of a generating station. The capital of the company would 
be £130,000, with borrowing powers not exceeding £32,500. | 

A number of local witnestes were called in support of the measure, 
and Mr. Griffiths, one of the promoters, gave financial evidence. 

After deliberating in private, the Committee found the preamble: 
of the Bill proved. E 


Tramway Provisional Orders Bill (No. 1).—On June 9th the 
Examiners found that Standing Orders bad been complied with in 
respeot of the above Bill, which deals with orders granted by the 


Board of Trade in respect of the following :—Altrincham U. D. C. 


tramways; Calverley U.D.C. tramways; Orompton U.D.C. tram- 
ways; Plymouth Corporation additional tramways; Rochdale 
Corporation additional tramways; Royton U.D.C. tramways; 
Wardle U.D.C. tramways 

Leyton Tramways Bill.—At the resumed consideration of this 
Bill, to which extended reference was made on p. 945-6 of our last 
issue, the Chairman, after hearing further evidence, said that the 
Committee bad considered the question very carefully. In regard 
to the Bermondsey clause, there were two points which were 
raised by it. The first was that which required the local authority 
(in this case the District Council) to make estimates at the 
beginning of its financial year of ite receipts and expenditure 
on the electric lighting undertaking. The Committee would 
have considered whether that part of the clause should have 
been put into the Bill if they had not been told that it was now 
done, and would be continued. In regard to the second point as to 
charging any loss which their estimates might show in the year 
upon the undertaking, the Committee unanimously refused to place 
that obligation on the Council. As to the supply of electric lighting 
to outside districts, they decided that it should be given. With 
regard to the wiring clause, it did not give any power to wire, 
The clauses were then adjusted. 

Preston, Chorley and Horwich Tramways,—A Select Committee of 
the House of Commons, under the chairmanship of Bir E. Strachey, 
considered the above Bill on Friday and Monday. The object of 
the Bill is to authorise the company to construct a new road and 
deviation of tramways, and to abandon a portion of a tramway 
authorised by the Companies Act of 1903, in the Station Road 
Walton-le-Dale. Power is also taken to raise £100,000 additional 
capital. It was explained that last seasion the promoters obtained 
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powers to construct a tramway connecting Wigan with Preston by 
way of Bamber Bridge. They now wish to abandon the Jine from 
Bamber Bridge to Preston, and to adopt an alternative route vid 
Toatock Hall. Tbe reason for the proposed alternative route was 
the opposition on the of the Walton-le-Dale District Council to 
the carrying of the public road over the Lancashire and Ycrkehire 
Railway at Bamber Bridge by means of & proposed bridge. The 
Bill was opposed by tbe Lancashire and Yorksbire Railway Co., 
and Sir R. Littler, K.C., who represented the railway company, 
raid the promoters had deliberately broken the bargain which they 
entered into last year with tbe railway company. When the 

moters' Bill was considered last session, it was opposed by the 

ncashire and Yorkehire Railway Co. on the ground of competition, 
but his clients were induced to withdraw their oppos‘tion on the 
promoters agreeing to construct a bridge at Bamber Bridgs to take 
the place of the present level crossing. Ву the present propoeals, 
the railway company would be equally affected by the competition, 
but would get no compensation in the shape of a bridge to take the 
place of the level crossing. After hearing evidence, the Com- 
mittee declared the preamble of the Bill proved. 

Electric Lighting Provisional Orders Bill (No. 4) —On Thursday, 
June 9th, the Examiners of Standing Orders found that the necessary 
conditions had been complied with in the case of the Electric Light- 
ing Provisional Order Bill (No. 4), which relates to orders granted by 
the Board of Trade to the following :— Ashford and District Electric 
Supply Co., Ltd.; H. Foote, L. Milne, and E. J. Owen, trading as 
the Southern District Electricity Co ion,.for part of the Urban 
District of Ely, Oambridgesbire ; ickenham and Teddington 
Electric Bupply Co., Ltd., in respect-of the Urban District of Ham, 
Surrey; E. P. Harvey, of Riverdale House, Richmond, Surrey, in 
respect of the Urban District of Hexham and the Parishes of Acomb, 
Sandhoe, Hexham, West Qoarter, and Warden, in the County of 
Northumberland; M. H. Bennett, of the Chestnuts, Horley, in 
respect of the Parish of Horley, Surrey; Keynsham Electric Light 
and Power Oo., Ltd., in respect of the Parishes of Keynsham and 
Saltford, Somerset; to the Kingswood Electric Supply Co., with 

t to the Urban District of Kingswood, Gloucester ; Urban 
Electric Supply Co., in respect of part of the Urban District of 
Newton Abbot; Teignmouth Urban District Council, amending the 
order of 1899 so as to allow a transfer of the order to Messrs. 
Crompton & Co., Ltd.; order granted to the Urhan Electric 
Supply Co. in respect of the Urban District of Walton-on-Thames. 

Tyneside Tramways and Tramroads Bil.—On Thursday, June 
9th, Mr. Le Rossignol was further examined. He said that anyone 
wishing to go from Newcastle to North Shields would go by means 
of the railway, which would soon be electrified.. Mr. McElroy, the 
general manager of the Manchester Corporation Tramways, gave 
evidence as to the practice of running powers in that city. On 
Friday, Mr. Honornatos LLOYD addressed tbe Committee on behalf 
of the opposition, and Mr. Balfour Browne replied. The Committee 


unanimously decided to grant the powers asked for, and found the 


preamble of the Bill proved, subject to the omission of the clause 
relating to facilities for the interchange of passengers. 

Metropolitan District Railway Bill.—On June 9th Mr. Parker 
Smith presided over the Court of Referees to consider, amongst 
other matters, the objection of the Metropolitan District Railway 
Oo., the Fulham Borough Council being beard in opposition to tbe 
company's Bill. Mr. W. H. Dickinson, who appeared for the 
Borough Council, eaid the company's Bill failed to make provision 
for the running of workmen’s trains, and also limited tbe &mount of 
personal luggage a passenger should be allowed to have carried. 
He contended that the ratepayers of Fulham would be deprived of 
existing rights by the Bill, and that therefore they should be 
allowed to bs heard before the Committee. Mr. C. Munro, for the 
District Co., submitted that there was no precedent for allowing 
such a body as the Fulham Corporation to be heard on the question 
of rates and far:s. He pointed out that the company was going t» 
mske the experiment of uniform fares, and while there might be an 
increase on ent rates for some small journeys, yet the bulk of 
the fares would be reduced, and of course the people of Fulham 
would sbare in the reduction. ТЪе Court decided to allow the 
Borovgh Council to appear before the Committee, but limited their 
opposition to Clause 32 of the Bill. 

Electric Lighting Provisional. Orders (No. 5) Bill. Ou June 9th 
the Ezaminer found that Standing Orders had been complied with 
in respect of the above Bill referring to the following Bcotch pro- 
visional orders granted by the Board of Trade :—National Electric 
Construction Co , Ltd., Burgh of Musselburgh; Portpatrick Electric 
Supply Co., Ltd., in respect of part of the Parish of Portpatrick ; 
] authority in respect of the Burgh of Wishaw. « 

Petittons.—The following petitions have been deposited in respect 
of private Bills:—From J. B. Parkinson against dispensing with 
the Standing Order No. 128 in the case of the petition of the South 
Lancashire Tramways Co. sgainst the Lancashire Electric Power 
Bill; by Mesers. Martin & Leslie against dispensing with the eame 
Standing Order in the case of the petition of the Chiswick U.D.C. 
sgainst the Metropolitan District Railway Bill. The Edinburgh 
and District Tramways Co. are petitioning agaiost the Leith Cor- 
рсгаііоп Tramways Order Confirmation Bill, and the Chiswick 
U.D.C. against the Metropolitan District Railway Bill. The Great 
Western Railway Co. ard the London and North-Western Railway 
on ud withdrawn their opposition to the Metropolitan Railway 

0.'8 : — 

Bristol Tramways (Extension) Bill. — The announcement is made 
that the opposition to this Bil] has been withdrawn, and accordingly 
it will go before the Unopposed Bill Committee. 

Opposition to Electric Lighting Orders.—Petitions in opposition to 
No. 6 Eleotric Light Provisional Order Bill bave been deposited 
in the Private Bill Office of the Housatiof Lords) by the Wilts 


County Council against the confirmation orders to the Trowbridge, 
Bradford-on-Avon Urban, and Bradford-on-Avon Raral orders. 

Tramway Orders .—The following tramway confirmation 
orders in the Tramways Orders (No. 2) Bill are being opposed :— 
The Bishop Auckland, Shildon and Spennymoor order, by the 
North-Eastern Railway Co.; the Ossett Corporation order, by the 
Great Northern Railway Co. and the Yorkshire Electrio Power Co.; 
and the Dewsbury Corporation order, by the Great Northern Rail- 
way Co. and the Yorkshire Electric Power Co. 

Harrow Road and Padding'on Tramways Bill.—Oa Tuesday the 
Unopposed Bill Committee of the House of Lords, under the Obair- 
manebip of Lord Balfour, considered the above Bill, which suthoriers 
the company to widen and alter roads, and to rell the undertaking 
to the Metropolitan Electric Tramways Co. Formal evidence was 
given in support of the preamble, but the Committee postponed its 
decision for certain minor matters to be settled. 

It is repor'ed by the House of Lords that all opposition has been 


| witbdrawn, and the Bill has been committed, 
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ENGINEERING STANDARDS COMMITTEE 
AND TRAMWAY POLES. 


THE conference of tramway pole makers, convened by the Sub- 
Committee on Electric Tramways, and referred to in our issue 
of May 13th, took place recently at the Institution of Civil 
Engineers. The conference appears to have been a most successfol 
one, and the following gentlemen were present :— 

Mr. A. P. Trotter (chairman) ; Mr. Forbes Higginson; Mr. J. H. Rider; Mc 
H. M. Sayers; Mr. R. H. Sootter; Mr. A. M. Sillar; Mr. J. J. Steinitz; Mr. 
A. H. Walton; Mr. Frank Herbert (Stewarts & Lloyds, Ltd.): Mr. W. James 
Higgs (James Russell & Sone, Ltd.); Mr. L. L. Robbins (National Tube Co., 
Ltd.); Mr. T. Harris Spencer (John Spencer, Ltd.); Mr. A. C. Williams (British 
Manpesmann Tube Co., Ltd.); Mr. Leslie В. Roberteon (secretary); Mr. C. Le 
Maistre (electrical assistant secretary). 

The chairman, in opening tbe proceedings, drew the att ntion of 
those present to the position of affairs with regard to the propose 
standardisation of three-section tramway poles. He remar that 
the sub Committee bad commenced work upon this problem early 
Jast autumn, since which time a large amount of valuable and inte- 
resting information had been gathered by correspondence. In the 
first place a circular dealing with tramway pole details bad been 
drafted and forwarded to the manufaoturers for their consideration. 
The replies had been collated iu tabular form, and the Committee 
bad beld several meetings to carefully consider this information. 
As tbe result of their deliberations, a farther circular had been 
dratted, in which certain proposals were made for standardising 
three-section tramway poles, as far as possible embodying the views 
of the Committee and those of the manufacturers. This circular 
was fortnwith issaed to a large number of tramway engineers in the 
kingdom. Some time necesearily elapsed before the replies could 
be all received and-collated, but the résumé which was ultimately 
laid before the memters evidenced the fact that a large majority of 


the users were in favour of the suggestions put forward. The 


Sub-committee then proceeded to draft a standard specification for 
three-section tramway poles with the aid of the evidence and 
informstion which they had now gatbered. Before, however, finally 
adopting this specification, it was thought advisable that the makers 
should have a further opportunity of considering the recommenda- 
tions of the Committee, and of making any final criticisms they 
might desire. With this object in view, the proposed specification 
was issued confidentially to the makers, and as the replies were 
not entirely in accord with the proposals, this conference had 
been decided upon. 

A list of questions which was to form the basis for the dis-ussion 
at tte conference, had previously been circulated to the members. 
and these were taken seriatim by the cbaiffnan. 

Tbe classification and the overall length of poles, as well ав the 
length of telescope joints which were prop:sed by the Committee, 
were agreed to by all present. 

A discussion took place with reference to the lengths of the 
sections proposed аз standsrd, and some of the members were in 
favoar of а light alteration being msde on the score of economy 
suggesting that the two top sections should be made of equal 
lengtb. The Committee has propcsed certain figures for the out- 
eide diameters of the poles, which were chosen with due regard to 
interchangeability, and so forth. The witnesees were, however, not 
altogether in favour of the figures proposed, as, in their opinion, 


` these would not represent the most economical pole which coald be 


produced to stand the stipulated bending teste. А long dissuesion 
ensued resulting ia a definite proposal being made to increase the 
suggested diameters by an even amount. "This important proposal, 
we are informed, is now receiving tbe very oareful consideratiun of 
the Committee. The propoeals as to standardising similur diameters 
and overall lengths for both sectional and taper poles, as well as 
making the bases interchangeable, was, on account of ite obvious 
desirability, carefully gone into. 

Questions relatiog to the proposed drop test bending and per- 
manent set tests, as well as many other practical details with regard 
to standardisation of tramway poles, were discussed at length with 
gratifying results. 

In briagiog the conference to a close, the chairman tendered the 
thanks of the Commit'es to those presentafor their attendance at 
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the conference and for the courteous manner in which they bad 
placed their information at the disposal of the Committee. Не 
hoped that, with the help of the information slready supplied and 
the personal views of the makers before them, the Committee 
would be enabled to revise their proposed standard specification in 
such a manner as to meet the views and serve the best interests of 


all concerned. 


LEGAL. 


\ ; i 

J. Н. HorwEs'& Co. v. J. Waite & Co. 

Мв. Justice CHANBNELL, sitting with a special jury in the King's 
Bench Division on June 9th, heard this action, in which plaintiffg 
claimed £300 for goods sold and delivered, and work and labour 
done, for the defendants in connection with the installation of elec- 
tric light on the вв. Frascati. The defendants’ case was, that there 
was a clause in the contract that plaintiffs should give the installa- 
tion a trial lasting five consecutive hours, but they had never 
done so.— The jury found that the defendants had accepted and 
used the installation.—J udgement for plaintiffs, with costs. 


Davis v. J. G. Инта & Co., Lrp. 


IN the City of London Court, on 10th inst., Mrs. Davis, the wife of 
а Cricklewood greengrocer, sued J. G. White & Co, Ltd., con- 
tractors, College Hill, E.C., for £50 damages for having been 
poisoned by coal gas. We gather from the 7imes summary of the 
case that the Middlesex County Council last year began laying a 
light railway through High Street, Oricklewood, where the plaintiff 
helped her husband in his shop. The Willesden U.D.C. decided to 
have the roadway repaved, and the defendants were given 
both contracte. The plaintiff's case was, that the defendants’ 
men did their work so badly that they punctured 42 gas pipes in 
600 yards. The gas escaped, and while the plaintiff was standing 
outside her shop shé swallowed so much gas that she became un- 
conscious. She was ill fora long time, and she now demanded com- 
pensation. Tbe defendants denied that their men were careless, 
aud they said the repairs were done as soon as possible. — The jury 
found for the plaintiff for £15, and costs were given on the higher 
scale on account of the public importance of the case. 


WHARTON v. YORKSHIRE (WOOLLEN DisrRiCT) ELECTRIC 
Tramways, LTD. 


At the Dewsbury County Court last Friday, plaintiff, Sarah Emma 
Wharton, widow, sued the Yorkshire (Woollen District) Electric 
Tramways, Ltd., for £281 78. 8d. for damages for injuries sustained 
in consequence of the alleged negligent driving of а car by one of 
the company's servants. On January 1st plaintiff was crossing the 
road when she was knocked down by an electric car running from 
Ravensthorpe to Dewsbury. The driver stated that he was only 
travelling at the rate of four miles an hour. He spoke to plaintiff 
After the accident, and told her sbe ought to look out when she 
crossed а гаад, and she replied to the effect that she must have 
loat her head.— The ease was adjourned. | 


ErEcTRO-NEUROTONE Co., Lro., v. DuBOIS AND WILLIAMS. 


Turis case came before Mr. Justice Grantham and a special jury, in 
the King's Bench Divi:ion on Friday last. It was au action by the 
company against the defendants, a firm of solicitors, for damages 
for alleged misrepresentation and breach of contract. Defendants, 
by their defence, denied that there was any breach of contract 
on their part, cr that they made any of the alleged misrepre- 
sentations. 

Mr. Montague Lush, K.C., Mr. Simmons, and Mr. Ernest Wetton, 
were counsel for the plaintiffs, and. Mr. Rawlinson, K. O., and Mr. 
Wilkinson, appeared for the defendants. 

Mr. Los, in opening, said the action was brought by the com- 
pany to recover damages against tbe defendents for not making 
good an undertaking which they gave to plaintiffa under circum- 


stances which he would mention. The plaintiffs were the owners of 


воће valuable patent rights in an electrical apparatus, which was 
being largely used now by many persons of distinction, which was in 
the nature of an electrical battery. The company was formed and 
incorporated with & small capital for the purpose of carrying on 
business in the sale of these articles. There were four directora, 
viz, Messrs. Bailey, Hedges, F. G. Lloyd, and Hodgkinson. 
Another person who was concerned was a Mr. Thomas, of Messrs. 
Thomas £ Co. Thomas, counsel understood, was a company pro- 
moter, and in the years 1902-3 was desirous of buying the business 
and goodwill of the plaintiff company and selling it to a new com- 
pany with & much larger capital, who would be able to make a much 

er business of it. Negotiations prooeeded, and Thomas’s scheme 
was that he would carry this thing through by way of reconstruction. 
What Thomas wanted to do was to buy all the shares from the share- 
holders except the seven required as subscribers under the Act, 
and then bring out the new company, which he wanted to be called 
by the same name with the addition of the word " parent." In 


order to carry out that plan it was necessary for the plaintiff com- 


pany to wind itself up and go into liquidation. Thomas instructed 
the defendants to act as his solicitors in the matter, and they did 


act. The scheme went to this length that the shareholders of the, 
plaintiff company executed transfers of their sbares in favour of 
Thomas, but inasmuch as it was not certain that the scheme would ` 
go through Thomas executed retransfers back. An actual arrange- 
ment was entered into in August, 1902. 

Mr. Rawrixsox, interposing, said his defence was that his clients 
simply acted as solicitors for clients throughout, and not personally 
at all. | i А. 

Mr. Lusg, continuing, said that at a meeting held on June 19th, 
Mr. Williams, one of the defendants, was present, and said in reply . 
to a question by Mr. Campion, that be would undertake the regis- 
tration of the new company at the request of Mr. Graham Lloyd as 
soon as possible, and that he had the money. The company went 


into liquidation, aud in liquidation it had remained, and defendants 


had never registered the company. | 

Mr. Влзлыхвом said there was a direct conflict of evidencé on the 
question of the undertaking.  - 

After hearing evidence, his LonpsuiP said he had no doubt that 
Mr. Williams had made himself personally liable to pay the money 
to register the company, and he would have to pay to put the com- 
pany back in its old position. | . 

Mr. Rawrixsox said he wished to call evidence on the point, and 
the hearing was then adjourned. 

On Monday, when the hearing was resumed, Mr. A. E. WILLIAMS 
denied that he gave any personal undertaking on behalf of his firm 

‘to the plaintiff company. His firm had no interest ia the matter 
except as solicitors. hae | 

Evidence was given to the effect that the cost of restoring the 
company to ifs original position would be £160. 

In the result the jury returned a verdict for the plaintiff company 
for £100. Judgement was given accordingly. : 


А 


NarioNAL ELRCTRIO Traction Co., LTp.—PxTITION oF 
CONSOLIDATED LONDON PROPBRTIES, LTD. 
Tais matter was before Mr. Justice Buckley in the Companies 
Winding-up Court of Tuesday, when counsel stated that the debt 
of the petitioners had been satisfied, as well as that of another 


creditor supporting the petition. 
His Lordship accordingly dismissed the petition. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Disputed Results from a Refase Destructor. 


In your issue of May 27th I notice in a letter which 
appeared from a director of Meldrum Bros., Ltd., that ** as 
much as 15,000 lbs. of steam has been produced. from one 


Lancashire boiler in an hour, this boiler being 30 ft. x 8 ft., 
and fired by unscreened refuse alone," Now this seemed to 
me rather extraordinary, for I have never seen a test made 


with coal as fuel which has given such a result, and never 
read of one before either. As I thought my memory might 
be misleading me, I have looked up several authenticated 
tests, but cannot find any results approaching the remark- 
able results mentioned above, even when fired with coal. 
Perhaps you would oblige by giving some results obtained 
with coal as fuel. 


June 8th, 1904. 


Unbelieving Thomas. 


Fault Tests for Submarine Cables. 


I shall feel much obliged to any of your readers who can 
give me the following information :— | 
1. When and where was the Blavier fault test first 
applied and described ? Who was M. Blavier? | 
2. When and where was the Cromwell Varley Loop 
- fault test first applied and described ? 
8. Where can I find a description of McGill's fault test? 
4. When and where was the “false zero” method of 
balancing the resistance of a cable traversed by earth cur- 
renta first applied and described ? 
I remember trying the “fale zero" method on the 
Western and Brazilian Co.’s cables in the end of 1874, but 
I cannot find any description of it in any of the 37 “B.A. 
Reports on Electrical Standards, 1862— 67," reprinted in 
1878 by E. and F. Spon, or іп Culley's Handbook of 
Practical Telegraphy, 1874 edition, or in Latimer Clark 
and Robert Sabine’s “ Electrical Tables and Formule of 


1871,” or any other book prior to any of these dates. 
B 
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I am anxious to record the dates and the origin of ** Sub- 
marine Cable Fault Tests" in the next or 17th edition of 
* Munro and Jamieson’s Pocket Book of Electrical Rules 
and Tables." 

I have just re-read the late Prof. Fleeming Jenkin’s 
Cantor Lectures on Submarine Telegraphy," delivered 
before the Royal Society of Arts on January 29th, 1866. 
Both Blavier's formula and Varley's loop test are desoribed 
there, as well as Murray’s loop. Mr. John Murray, of 
Glasgow, first tried his test on board the Niagara during the 
first (or 1857) Atlantic cable expedition. 

Andrew Jamieson. 
16, Rosslyn Terrace, К 
Kelvinside, Glasgow, 
June 10th, 1904. 


Condensation in Conduits. 


I notice in your very friendly criticism in the current 
issue of the Review, you refer to me as having forgotten 
about the air inside the conduit. 


This, however, is not the case, ав I find with the tempera- | 


ture changes in ordinary life, and taking into account the 
ratio of horizontal to vertical conduit, &c., in general use, 
‘that this circulation of air must be extremely small. 
instance, taking as an extreme case, a conduit 100 ft. long, 
of which 25 is vertical, assuming free air circulation, and а 
4° F. difference of temperature, the velocity is only 0°72 ft. 
per second; and if there is one sq. in. of section for air in 
the conduit, this is only 18 cb. ft. per hour. In reality, 
bends, and all sorts of obstructions meet the air, so that this 
value will be much reduced. | Ы 

Even with free access of air, this quantity seems negligible 
compared with what must impinge on the outaide of conduit 
when exposed, with ordinary ventilation, 9 ft. per second 
being quite а common velocity. 

Since, then, the quantity of moisture is a very small per- 
centage of the air impinging on conduit, I conclude the 
correct way to regard condensation is as indicated in the 
article. 

Also with regard to conduits buried in mortar, they appear 
to meto be less subject to temperature fluctuations and 
action of moist air, so condensation should be less in this case. 


The Writer of the Article. 


| Atavism. 

Among his other very excellent qualities, our friend Mr. 
Booth possesses in a marked degree the sense of humour, and 
an unbounded enthusiasm. Enthusiasm is во rare a virtue 


that one can forgive much in the man who possesses it, and 


even misplaced zeal has sufficient of the soul of goodness in 
it to merit pardon. The spectacle of a man so fired with 
enthusiasm that even his coat tails reached ignition tem- 
perature" was surely a sight for the gods. Let ws, there- 
fore, not blame him. | 

Most of the very entertaining matter in Mr. Booth's letter 
(and Mr. Booth is always entertaining as well as instructive) 
bears neither on the article to which I alluded, nor on my 
remarks, and the opinions he seeks to attribute to me are his 
own, not mine. Hinc ill lachryme. 

I must plead guilty to an intense loyalty to my own pro- 
fession, but this does not imply that I see no faults in elec- 
trical practice. I may think the Briton the best fellow in 
the world, and the Lancastrian second to none, but I am not 
necessarily, therefore, blind to the faults of either. I once 
heard a street hawker crying “stinking fish”; he was pro- 
bably perfectly honest, but he was nevertheless a traitor to 
his trade. When I write articles booming gas-light, I shall 
put myself on his level. The less said about contaminated 
atmosphere the better for F. B.'s' landed tube.“ It is not 
my tube, nor did I laud it. But I will say this for it, that 
the contaminated atmosphere is due to “ gas” and not to 
electricity. Besides, it was Mr. Booth who raised the point 
about contaminated atmosphere. 

Mr. Booth concludes by saying that there are systems 
twice or thrice ав economical as the Welsbach, of which I 
appear to know nothing. The reference to Welsbach was a 
quotation from Mr. Booth's article, notwithstanding his 


For 


- 


triple note of exclamation, and I am well content—yea, even 
“ placidly content — to leave the booming of the others to 


gasmen. . | 

Mr. Booth thinks my paraphrasing of his remarks unfor- 
tunate. But, seeing that my object was but to accentuate 
his meaning, I seem to have been singularly successful, as 


. Mr. Booth agrees absolutely with my rendering of them. 


I agree entirely that the worst kind of atavism is “ going 
backwards," but fail utterly to find in Mr. Booth's article that 
it was against this that he raised his voice. Surely, going back 
to gas is not progress! No, sir; in advocating a return to gas, 
our friend is leading a forlorn hope, and I could not possibly 


 satirise his attitude so forcibly as he himself does when he 


likens himself to the shipwrecked sailors, who, “in the 
absence of a capacity for other means of grace, made а 
collection. It goes very much against my inclinations to 
take part in any controversy of this kind, as it was indelibly 
impressed upon me by an old employer “to avoid ink- 
slinging,” and, having entered my feeble protest, I have 
done. Much less would I desire to follow my friend into 
his prayer meeting. Should I have the temerity to do 
80, 'twould be to plead that his exceptional talents and 
boundless enthusiasm might be diverted from the bye-paths 
of atavism and gas to the highway of electrical progress 
and light. м 


Tramway Management. 


In answer to the letter signed Бу “ Assistant Manager," 
I may state that I am not either personally or professionally 
prejudiced either for or against the employers or the 
employed. My letter was written as a note of warning or 
enlightenment. I still maintain that a split turn” day is 
wrong in principle, unfair and unjust. I maintain that the 
fundamental principle which leads to successful manage- 


ment is “harmonious” relations between the employers and 


the employed, and unless such relations do exist there can 
be no approach towards ideal conditions. 

It is only a matter of time before a “common-sense " 
working day with good wages will be adopted, either by 
* amicable” arrangement or undesirable conditions. 
* Assistant Manager" is certainly very lucky if he can get 
competent motormen at a short notice, for it is only a few 
months ago since a large Corporation were advertising in at 
least a dozen papers throughout Great Britain for motor- 
men ; the strike lasted several weeks and they did not get 
the men. Times have changed since “ Assistant Manager” 
had his strike experiences, because the organisation is now 
only just beginning to gain strength. 

| | Wm. R. Bowker. 


I read with some interest the letter in your issue of the 
27th ult., and the reply of the 3rd inst., relative to tramway 
troubles. I am afraid your correspondent Mr. Bowker has 
based his argument upon wrong premises, and the tenor of 
his communication rather leads one to think he is not entirely 
unbiassed, and he certainly speaks with either want of know- 
ledge as to the actual working conditions, or he is not placing 
the issue fairly before your readers, if, indeed, there is any 
issue at all. | 

The writer has had some little experience of tramway work 
extending into the teens of years, and therefore can claim some 
little knowledge upon the subject of which he is writing. 

Your correspondent makes an attempt to elevate the tram- 
way motorman into а very much more exalted position than 
circumstances warrant. Now, what are the true facta 7 
Take the whole body of motormen and conductors in the 


-kingdom, and you will find that they are in the majority of 


instances derelicts from almost every class of employment. 

There is no technical knowledge required to make a man a 
motorman, and, in fact, some of the best motormen to-day 
are ex-soldiers, for the simple reason that they are men whe 
have been used to discipline, and can usually be depended 
upon to keep their heads fairly cool. 

When I use the word “ derelict,” I can imagine my Union 
friends gnashing their teeth and suggesting I am lowering the 
general body of tramway employés, but such is, however, not 


_ the case. A man may be for various reasons, over which he haa 


no control, unable to earn a living at a trade, to learn which 
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he has, perhaps, spent five or seven years’ apprenticeship, 
and, as a consequence, he drifts into tramway work where, 
in the course of a very short time, probably a month or six 
weeks at the outside (and even less if he is of average 
intelligence), he can earn а comfortable living, and in my 
experience which is with a fairly large tramway, the supply 
of men far exceeds the demand by probably 100 to 1, and is 
it to be wondered at, considering that with such little training 
as is necessary, men who would: otherwise bave to work 98 
labourers at labourers’ rate of pay, should be only too anxious 
to rash in and fill the vacancy where they can almost 
immediately earn 258. to 858. per week of approximately, 
say, 60 hours, without hard.labour, and I believe in most 
cases based upon a day of 10 hours. | | 

Just a word or two upon the “split turns," about which 
such a огу is being made. Probably the majority of your 
readers do not understand what the meaning of this may be. 
At certain hours of the day the traffic requires additional 
cars to run above the normal services. Such additional cars 
may not be required, at certain periods, for more than two or 
three hours, say in the morning, and again for a little longer 
period in the evening. 

Is it reasonable, fair or equitable to the employers of 
labour, whether they be a corporation committee, spending 
the ratepayers’ money, or whether it be the board of directors 


of a company, to ask them to pay men, who are already 


fairly paid for their labour, for a large additional amount of 
time for which they do not work ? : 

I think the position is altogether untenable,. and the 
sooner the men, whom Mr. Bowker seems to have such a 


knowledge of, begin to know on which side their bread is 


buttered, the better it will be for themselves. 
I should very much doubt the accuracy of Mr. Bowker's 


statement as to some managers having dozens of meri on the . 


staff, paid, waiting in the event of a strike, and should think 
he is only referring to spare men who are kept to take the 
place of those who misa their turns, or who may be away 
from work for various causes. | 

Another Manager. 


Municipal Appointments. 


Ав one who has recently escaped from such а municipal 
muddle as Don't во aptly describes in your last issue, I 
shall feel grateful if you will allow me to add a few words 
to his complaint. 


The naueeating manner in which party likes and dislikes . 


are brought into prominence in municipal undertakings, and 
the consequent chronic state of disaffection that prevails 
amongst the ataff, is surely answerable in a great measure 
for their indifferent success. | 
I do not think it is too much to say that the rotten 
system of intrigue pervading such works renders the life of 
a straightforward engineer a burden. The worst faults of 
private enterprise are found magnified and cloaked in the 
canting phrases so dear to the average councillor. The 
„hunt with the hounds, run with the hare” policy, of 
necessity adopted by the chief engineer who would keep his 
place, makes appeal to him worse than useless. I think this 


ів the experience of Don't," myself, and a host of others 


who apparently lack the ability to crawl. 
` Once Bitten, Twice Shy. . 


E 


* 


INFORMATION WANTED. — Mr. J. L. Brown, of 64, High 


Street, Sheffield, writes: —“ І should be glad if you could 


assist me, through the medium of your journal, to get one 
or two addresses of firms supplying model high-speed hot-air 
ог gas engines, cheap grade, from about a 10 to 3 H. P., for 
driving model dynamos.” 

* INQUIRER ” writes :—“ I should be glad if any of your 


readers could kindly inform me of the name and address. 


of the makers or suppliers of the small dry cells about 
13 in. x lin. x jin. thick which were on the market about 
10 years ago, and if they are still obtainable.” — . 


THE ‘ELECTRICAL REVIEW. 
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THE GILBERT TERCENTENARY. 


` SATURDAY last was & never-to-be-forgotten day in the annals 


of the historio town of Colchester, апа in the proceedings of 
the Institution of Electrica] Engineers. It was better than 
the annnal Oyster Feast, although we cannot speak of this 
from personal experience, We once heard of a man, how- 
ever, who, being assured that the consumption of Colchester 
natives increased, the appetite, declared, after swallowing 
eight dozen, that he felt no more hungry than when he 
started! Be this as it may, those who were invited to 
spend the day in Colchester were afforded an intellectual 
treat, although they missed the succulent bivalye ! | 

Some seven months ago the Institution, through its Pre- 
sident and Council (see the ELECTRICAL Review for 
December 18th, 1908, pp. 973 and 1005) presented: to the 
ancient East. Anglian borough an historical picture, painted 
by Mr. A. Ackland Hunt, and exhibited in Manchester 
so long ago ав 1876, of William Gilbert demonstrating 
electrical experiments before Queen Elizabeth and members 
of her Court, the group including Drake and Raleigh. 
Saturday was made the occasion of its formal reception and 
unveiling, and various other interesting ceremonies in con- 
nection with Dr. William Gilbert, physician to Elizabeth 
and James I., author of De Magnete, and the father of 
electrical science. | | Nu . 

The visitors travelling from London to take part in the 
tercentenary commemoration included Mr. Robert Kaye 
Gray, the President of the Institution ; Messrs. J. E. Kings- 
bury and W. H. Patchell, Vice-Presidente ; Mr. S. Dobson, 
member of Council, and Mr. Lloyd, the secretary ; Profs. 
Ayrton, Perry, J. D. Everett, Fergusson (who had travelled 
from Scotland to be present); Dr. Silvanus P. Thompson, 
Dr. Larmor, Dr. Walmsley, Mr. Martin Roberts- and Mr. 
Probert, of the G.P.O., Mr. Conrad: Cooke (one of the 
secretaries of the Gilbert Club), members of the Press, and. 
other - 

The party left Liverpool Street Station at 10 a. m., 
arriving at Colchester at 11.20. From the station they were 
driven to the Town Hall, where the Mayor received his 
guests. Light refreshments having been served in the 
Mayor's parlour, the assemblage walked to Tymperleys 
(Dr. Gilbert’s birthplace), and afterwards to Holy Trinity 
Church, where he is buried, and where the monument erected 
to his memory was dilated upon by Dr. Thompson. А visit was 
paid to the electricity works, presided over by Mr. A. К. 
Sillar, the borough eleetrical engineer; to St. Botolph's 
Priory and to the Castle, and then an adjournment was 
made for а most recherché luncheon in the Moot Hall, served 
in excellent style. . 

After honouring the Joyal toasts, the Mayor, in a very 


appropriate and happily-turned speech, desired the company 


to join with him in а silent toast to the memory of 
He next extended to tbe visitors 
а cordial welcome to the town, and after Mr. Gray had 
returned thanks to the Mayor and Corporation, for the right 
royal way in which they had received their guests, seconded 


by Prof. Perry, in his well-known humorous vein, an 


excursion, lasting some two anda half hours, was made 
through the country which Constable loved so well for ite 
landscapes, a halt being made at Dedham for the visitors to 
inspect the church. 

On returning to the Town Hall areception was held in the 
Mayor's parlour and then the unveiling ceremony was 
charmingly performed by the Mayoress, amid great applause. 
Mr. Gray followed with a little act as spontaneous as it 
was graceful; the gift of & handsome neck chgin to tbe 
lady ав а memento of the event and as а “ chain of office! 

Prof. Thompson next delivered an interesting address, 
describing the progress that had been made in discoveries 
Having expressed the 
pleasure it gave him to find in Colchester itself such recog- 
nition of the merits of the man on whose behalf he and 
others had worked for 14 or 15 years, he.said in 1889 there 
was not a single line of Gilbert's handwriting known, but in 


the year 1895 he turned up at the Record Office a medical 


certificate containing a signature of Dr. Gilbert, and since 
then four others had been found in the books of St, John’s 


College, Cambridge ; another was found on the title page of 


* 
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an Aristotle, and two- more had since been discovered. It 
had also come to his knowledge that the last volume of the 
Oecil Papers contained a letter by Gilbert, dated 1599. It 
was a report concerning the health of the Countess of Derby, 
who was suffering from a Tertian ague. Of this letter the 
Professor produced a photograph, adding that he would 
present a permanent copy to the town of Colchester. He 
x iine for the co-operation of all East Anglians who 
cherished the memory of Gilbert to set on foot a systematic 


search in the parish records of East Anglia. He felt also 


certain that if the records in Colchester Castle were carefully 


searched, they would give further facts concerning Gilbert 
and his family. : 

Dr. E. L. Fenn then asked the Mayor, on behalf of the 
borough, to accept an interesting relic of Gilbert—an 


important document connected with the great man. It - 


was а fortunate thing that, in the early part of this year, 
he happened, in turning over а box of papers, to come 
across & document signed and sealed by Gilbert, which, he 
рор, would Бе kept in the Town Hall ав long as it should 

t. i | | | 
The Deputy-Mayor thanked Dr. Fenn on behalf of the 
Corporation and the town for this kind gift. He understood 
this document would be exhibited on one side of the com- 
memoration picture, and the photograph promised by Prof. 
Thompson on the other. · 


Prof. John Fergugson, who, it was explained, had left | 


Scotland the previods day in order to be present at this 
function, moved a vote of thanks to the Mayor and Мауогевв 
of Colchester for the conduct of the business of a most enjoy- 
able day, in which the visitors had seen a number of interest- 
ing things. He had the honour of being introduced to 
Gilbert by his old profesgor, now Lord Kelvin, long ago, and 
from that day he began “collecting” Gilbert. He 
believed that a copy of De Magnete, which he had 
procured for one shilling, was now worth ninety guineas. 
He paid a tribute to the devotion shown by Prof. Silvanus 
Thompson in elucidating interesting facta regarding Gilbert. 

Alderman C. E. Egerton-Green, in seconding, said the 
Mayor had thrown his heart into the conduct of all the 
varied ceremonies during a day whose success was largely 
due to his initiative and energy—a tribute with which we 
are in cordiai accord. | 

The vote of thanks was carried by acclamation, and the 
Mayor, in responding, promised each of the visitors a photo- 

graph of Tymperleys." 
Ihe proceedings, which had been graced by the presence 
of many ladies, then closed, and the visitors returned to town 
by the 7.2 p.m. train. 

А notable feature of the day's doings was the clock- 
Work regularity with which they were carried ont, 
а fact on which the Mayor and Council are to be 
heartily congratulated. Not even the great railway 
which serves the Eastern Counties, and which holds 
the record amongst British lines for punctuality, could 
have kept more exact time. We noticed one hat, 
and only one, which, we suppose, was the nearest modern 
approach to the Gilbertian head-gear of a bygone 
age. It was a cross between a Trilby, a sky pilot’s, 
and a Dick Turpin hat, but it possessed only two corners 
instead of three. The remainder of the party, with few 
exceptions, slaves to habit, wore tall hats, and tall hats are 
an abomination—except for taking off to ladies ! 


The day was dull and rather cheerless, and even the ultra- 


marine tie worn by one of the guests failed to give that 


exhilarating effect to the drive through Constable's country . 


which а gleam of sunghine would have produced. 

The English translation of the De Magnete" of Dr. 
William Gilbert, prepared by а committee of the Gilbert 
Club, from the famous and rare original folio Latin edition 
of 1600, was completed in 1900. 

The work of revision for the press has devolved mainly 
upon Dr. Silvanus P. Thompson, and the Rev. W. C. 
Howell, M.A. Our estimation of Dr. Thompson’s labour of 
love was expressed in our eulogy of Gilbert, published in 
the issue of the REVIEW, to which we have already referred, 
in the following words :—'* We cannot conclude this brief 
appreciation without expressing our indebtedness to Gilbert’s 
biographer, Prof. 8. Р. Thompson, whose pleasure it has been to 
gather together the scanty records of his life, and to embody the 


fruita of his labours in pamphlets in a style worthy of the 
subject and the author." The ceremonial of last Saturday 
was a worthy recognition at the hands of the accredited 


representatives of English electrical science of the extra- 


ordinary attainments of Dr. Gilbert, and to honour his 
memory is to honour ourselves. 


BUSINESS NOTES. 


Electrica] Wares Exported. 


WEEK ENDING JUNE 16TH, 1908. WEEK ENDING JUNE Мтн, 1901. 


Adelaide .. Value £199 Alexandria .. ee . Value £100 
Amsterdam “з «s 65 Amsterdam i» is . 116 
Auckland Ке я 58 Bangkok ED ё 164 
Bshia. Teleg. cable 9,623 M Elec. machinery . 90 
Bombay se ‘ . 101 bay ‘ „» ё 418 
Buenos Ayres “1 Brisbane = on e 121 
Calcutta T ee .. 660 | Buenos Ayres. Elec. stm. crane 1,250 
Cape Town .. m js se 412 T Teleph. cable.. 800 
Channel Islands ..  ..  .. 875 | Calcutta 00 e — 05 „ 886 
Dur ее Ж] ee ee 805 Cape Town ee ee ee ee 24 
East London T es eo 240 Christchurch s. T 54 
Fremantle .. 24 ev .. 108 Colombo v we oe 14 
Halifax. Teleg. cable .. . . 5,070 si Eleo. machinery .. 149 
Hamb - s oa ЕС 40 Copenhagen ss Я ae 57 
Pa Teleg. mat. .. .. 120 Durban ёж oe 
Hong Kong. v» we .. 214 East London x „ 815 
Kobe .. es "ө "m x 48 a Eleo. machinery 180 
Madras oo oc of o5 178 Fremantle... « M 
North Sea, Teleg. oable .. 5,958 j Elec, machinery .. 86 
O0. ee ee ee ee 285 Gibraltar . ee ee ee 83 
Paris. Elec. machinery. .ч 880 Hamburg 154 
Pernambuco. Teleg. cable .. 4,202 Hobart 68 
Perth : . . 84 | Hong Kong 55 
Port Elizabeth Iquique 5 24 
Rockbampton vs 54 18 i - 93 
Shangbai te ee о 4 ee 195 Libau.. ae ee е в 32 
Singapore .. " V e 54 Lisbon. Teleph. mat. .. 70 
Stettin ГЕЈ ee ee ee 66 Madras LE J ee ee 15 
Sydne ©» s 65 А Elec. machinery 288 
Victoria, B.C. 500 Melbourne. Elec. machinery.. 106 
Yokohama .. 800 | O ia 5% a's ks . 682 
Perth ee ee ee 289 
Port Elizabeth  ... 1,496 
Janeiro ee ee ee | ee 853 
К ji Teleg. mat. .. 157 
St. Petersburg .. MS .. 933 
Santos es as Vs 80 
' Sekondi T T se 66 
Shanghai. Teleg. mat. .. 53 
Singapore .. ЕА T 60 
Bydney ee eo 0 ІД 1,376 
js Elec. machinery 988 
Total £80,868 Total £11,716 
Foreign Goods Transhipped. 

Саре Town. Eleo. apprts. Value 138 

East London. Elec. mat. a 
Otago. Teleg. apparatus S HT 
Total .. £1,001 


English-made Telephones at St. Louis.—The Con- 
solidated Electrical Co., Ltd., which, as the old Consolidated Tele- 
phone Construction and Maintenance Co., has been manufacturing 
telephonic apparatus in this country for over 20 years, and has made 
periodical changes in its factories and their Locale, in order to keep 


^ abreast of the times, and to manufacture economically, is among the 


few British electrical firms who have thought it worth while to be 
represented at the St. Louis International Exhibition. We do not 
doubt tbat the company will gain in prestige from being repre- 
sented at а show which, during the course of this year, will be 
visited by many thousands of possible customers from Europe and 
other foreign parts. The Exhibition is an event of great intereat 
from an electrical point of view, and its importance becomes greatly 
increased by reason of the many electrical and engineering conven- 
tions which are to be held there during the next few months The 
Consolidated Co. has sent us а copy of a neat and handy lesflet 
which it has prepared for distribution at the Exhibition. It contains 
illustrations of the company's various feeder Tenes fuseboards, 
main and other switches, also circuit-breakers, and exchange and wall 
patterns of telephones and telephone switchboards, as supplied to 
British and Colonial Governmente. Some of these special lines 
were shown in the ELECTRICAL Review for November 13th, 1903. 
We have also received a full detailed list of the actual apparatus 
which is placed on exhibition by thecompany. It includes numerous 
apparatus such as have been supplied to the British Post Office, the 
War Office, the Admiralty, <a, relays, lightning arresters, trans- 
mitters, condensers, change-over switches, linesman’s detectors, anti- 
shock receivers, portable apparatus as used inthe Navy ; also long- 
distance telephones of different patterns, as used for railway wo 
on the South-Eastern, Great Central, Midland, and other railway 
systems. The automatic inter-communication instruments, of which 
we gave an illustrated description in our issue of November 6th, 1903, 
are also represented. Apart from telephonic apparatus, there are 
many specimens of Consolidated work in switches, circuit-breakere, 
switchboard panels, fuse and distribution boards, and so on, but our 
available space does not permit of mentioning these їп detail. 


Book Notices.—“ Subject List of Works on Electricity, 
Magnetism and Electrotechnics inthe Library of the Patent Office.” 
London: Darling & Bon, Price 6d, i 
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The Electrical Plant at Croydon Polytechnic.—  . British Electric Car Co.—The adjourned meeting of 


We give herewith а couple of views illustrating the new generating 
plant which has been installed at the Croydon Polytechnic for 


NaTIONAL Gas ErarsE AT CROYDON POLYTECHNIC. 


lightiog the premises and for experimental work. The plant com- 
prises a 40-н.р. National gas engine of the makere’ latest type, with 
а maximum pressure of 400 Ibs. per 8j. in. on working stroke, 
necessitating a 3-ton fly-wheel. The engine has magneto ignition, 
and it drives, by means of а belt, a Mather & Platt 20-kw. double- 
current dynamo giving 230 volts continuous or alternatiog. The 
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M. & P. DOUBLE-CURRENT Dynamo AT CROYDON POLYTECHNIC. 
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combined plant has a guaranteed efficiency of 26 cb. ft. of gas per 
Kw.-hour. We understand that the silencer fitted to the exhaust is 
especially good in its action, a faint puff from the pipe being the 
only indication that the engine is running. The installation of the 
plant was superintended by Mr. Minsbridge. 


A Cape Colony Contract.—Messrs. Mather & Platt, 
Ltd., have just been awarded by the Admiralty the complete con- 
tract for the whole of the plant to bs erected at the Dockyard, 
Simon's Bay, Cape Colony, for supplying electricity for lighting 
and power. The contract covers:— 


1. Two boilers of Babcock & Wilcox's make, each capable of evaporating 
8,000 Ibs. of water per hour, and working at a pressure of 160 1bs., together with 
feed pumps and all the piping. 

2. Two steam dynamos, each set comprising a two-crank compound double- 
acting engine, by Browett-Lindley, direct coupled to a Mather & Platt 200-xw. 
multipolar shunt-wound dynamo, to give this output at any pressure from 
250 volts to 220 volts, and to c 25 per cent. overload. 

B. A surface condenser, with steam-driven air-pump and motor-driven cirou- 
lating pump. 

4. Overhead travelling crane. 

б. Storage battery of 600 ampere-hours capacity. 

6. Booster for charging the above battery. 

7. Two portable motor-generators, to convert the 220-volt current to any 
pressure between 80 and 110 volts for use on ship circuits. 

8. Switchboard with two dynamo panels, battery panel, motor panel, and 
six feeder panels, all mounted with necessary instruments, switches, and fuses, 

9. A large number of motors for the workshops, varying in power from 
5 о 50 в.н.р., together with starters, all connections, testing instru- 
ments, &c, 


Trade with Egypt.—Any of our readers who may be 
interested in trade with Egypt can obtain information in con- 
nection therawith through the British Chamber of Commerce of 
Egypt by applying to the office of the Egyptian Gazette, 36, New 
Broad Street, London, E. O., where particulars will gladly 
be afforded to those thinking of opening up a trade in Egypt. 
The imports into Egypt in 1903 show an increase of two millions 
over those of 1902. 


creditors of the British Electric Car Oo., Ltd. (in Qn deser) was 
held at Manchester on 8th inst, Mr. T. F. Wild (liquidator) pre- 
siding. The Manchester Courier says, in reference to the matter, 


that at a meeting held in January last the following resolution was 
. passed :— | - 


That in the opinich of this meeting the Receiver and manager of this estate 
be requested, in the interests of the creditors, to negotiate for the sale of the 
business asa going concern on such a basis as may be agreed between him and 
the members of the committee of creditors. 


Following the January meeting, the business of the company has 


been continued by the Receiver and manager, and the statement of 


accounts showed thatthis trading had resulted in a profit of some £500, 
and, having regard to the fact that various onerous contracts existed 
at the date of his appo raant, it was thought that the result was 
not unsatisfactory. e chairman stated at last week's meeting that 


efforts had been made to sell the business as а going concern, but 


without success, and it was at Jast thought that the general body of 
creditors should have an opportanity of meeting the committee and 
himself to discuss what should be done in the future. They had 
carried on the trading at a small profit. Several suggestions were 
made with a view of continuing the business. One of the members 
of the committee thought that a syndicate might be formed, and the 
business carried on under new management. There was, however, 
the question of providing a working capital which stood in the way 
of making an accelerated move in that direction. The following 
resolution was agreed to:— | 

That, baving heard the reports of the liquidator and the committee of 
creditors, this meeting resolves that the matter remain in the hands of such 
committee, with the request that they formulate a scheme for the purchase of 
the business, and ascertain, by way of letter, the willingness or otherwise of 
the creditors to subscribe thereto, and, if sufficient support be not obtained, 
the scheme be abandoned, 


New Form of Double-Beat Valve.—An exceedingly 
neat device for double-beat valves is contained in the Green valve 
supplied by Messrs. Holden & Brooke, of Manchester. The 
ordinary double-beat valve consists of two valves rigidly attached 
and supposed to seat themselves simultaneonsly on two seatings. 
One valve opens against, and the other opens with, the pressure. 
Much trouble is enced with these valves, for the body 
becomes distorted, and the two valves will not seat either together 


. or squarely upon their distorted seats. To obviate this the new 


valve is made with separate valves and spindles. Each spindle 
passes out through a gland in one of the end covers, and outside 
the body it terminates in a head jointed toa lever. One lever has 
its falcrum between the valve and the point where power is applied. 
In the other the valve rod and fulcrum change their tive 
positions. In each the fulcrum is a pair of short links jointed to 
the lever, and upon the cover flange. At the extreme end of the 
levers are jointed nuts, which engage with right and left-handed 
screws on a common handle rod. By turning the hand-wheel the 
lever ends are approached to each other, or recede, and by virtue of 
the type of levers, the valves both move the same way together. 
The seating of one valve may, of course, occur before the other, but 
both must become equally seated at the same pressure so far as 
regards the power applied, and as both valves may be free to 
swivel on their spindle, the seating is regular and even. Many of 
the faults of the double-beat valve are thus quite removed, for there 
are only two fixed points, and one valve can only reach its seat 
firmly by tbe reaction of the other upon its seat. Hither valve can 
be ground in without consideration of the other one, and this is a 
great improvement iu itself. 


Henleys New Works.—Plans of extensive new works 
to be erected at Northfleet by Henley's Telegraph Works Co., Ltd., 
have been passed by the U.D.C. The works will be 700 ft. long by 
140 ft. wide. 


The Printing Trades Exhibition,—We are informed 
that the following awards have been granted for electric motors 
shown at this Exhibition, which was held recently at Islington :— 


Silver Medal and First-class Certificate.—Eleotromotors, Ltd., Openshaw. 


Manchester, 


Bronse, меса and First-class Certificate.—J. Н. Holmes & Co., Newoastle- 
on- ne. 
Dionas 1 edals.—Electromotor and Dynamo Co., London, and H. F. Joel, 
В ondon, 


Private Telephone Installations.—Messrs. Stegmann 
and Co., of Clapham, bave jast completed six outdoor telephone 
installations at Castle Cary, Bomerset, some of which extend for 
miles along country roads, and are mostly pole work, They have 
also installed an intercommunication system, connecting the whole 
of the extensive caudle works of Messrs. Price & Co., Ltd., at 
Battersea, and have put in additional telephonic extensions at the 
Wandsworth and Clapham Union. 


Bankruptcy Proceedings.— At a sitting of the London 
Bankruptcy Court, held on June 9th, before Mr. Registrar Hope, 
C. M. Downie, electrical engineer, 4, Bloomsbury Street, and 15, 
Dyott Street, W.C., trading as the Lighting Corporation, attended 
for public examination, upon accounts showing total liabilities, 
£1,827 (unsecured, £1,435), and net assets £388, after deducting 
£142 for the preferential claims. In the course of his examination 
by E. L. Hough, senior Official Receiver, the debtor stated that from 
Februar,, 1897 to 1899, ће and Mr. F. G. W. Adams carried оп 
business in partnership as suppliers of electric lamps and accessories, 
for the greater part of the period at 24, Newman Street, Oxford 
Street, W. In September, 1899, Mr. Adams was made bankrupt, 
and the partnership liabilities amounted to £450; witness subse- 
quently paid £325, and had not since been called upon to pay the 
remainder. From October, 1900, to March, 1903, he was successively 
employed to manage two companies, the last being the Lighting 
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Corporation, Ltd., which ooneern in the latter month psssed into the 
hands of Mr. Singleton, as Receiver acting for the debenture holders. 
In March, 1903, witness purchased from the Receiver the goodwill 
of the company's business, together with its stock-in trade, effects, 
and lesses for £750 (which he paid with borrowed money), and 
relinquished a claim against the company for £400 commission. 
The purchase was not actually completed until dast. January, the 
business in the meantime being carried on by Mr. Singleton on 
witne-s’s behalf. Since January witness had continued the business. 
st both addresses under the style of the Lighting Corporation. 
There was no partnership deed between him and the lenders of the 
£750 in connection with that or any cther business. Whilst Mr. 
Singleton carried on tbe business, accounts were kept, showing that 
the payments exceeded receipts by £806, but new book debts were 
created, and new stock purchased, to it did not follow that а loss 
was made on the 1903 trading. In order to pay that £806 to Mr. 
Singleton, witness sold for £660 the lease of 4, Bloomsbury 
Street, and 5, Charlotte Mews, adjoining. He attributed his failure 
to the non-fulfilment of promises by certain persons to provide 
capital for the business, to a loss of about £1,000 on the partnership 
with Mr. Adams, to want of capital, to bad debts, and to loss on the 
trading. The two last-named items accounted for nearly £500. 
The debtor admitted that he had been insolvent since 1899, and that 
when he purchased the Lighting Corporation business in Marcb, 
‚1903, he had a deficiency of £510. Questioned regarding a claim of 
£250 made by the Electric Light Insurance and Maintenance Co. 
(1904), Ltd., in respect of.a dishonoured cheque for that amount, the 
debtor said he agreed, in April, 1903, to subscribe for £2,000 shares 
in that company, on tbe understanding that he was to bave the supply 
of their electric lamps and plant. It was a verbal arrangement 
between himself and the secretary, and subsequently the company's 
managing director joined in the negotiations. In accordance with 
that agreement, witness gave & post-dated cheque for £250 on 
account of his shares. He could not gay the date, but it was 
probably November, 1903. Не had not tbat amount to his credit on 
that date, but he fully expected to be able to borrow it on the 
security of his contract with the company. Before the cheque fell 
due, however, he was given information by certain employés of the 
company which caused him to doubt its solvency, and he conse- 
quently did not honour the cheque. | | 
The Officia] Receiver examined the debtor at some length regard- 
ing this transaction, and eventually remarked, It looks very much 
as if, after giving this post-dated cheque, you could not meet it, and 
wanted a reason for not taking up the shares." The debtor persisted 
that he could have obtained the £250 on the security of the contraot, 
but did not do во because of his doubts of the company's solvency. 
The household forniture at his residence was the property of his 
wife, who had a private income. This was witneses first failure. 
After some further questions by creditors, the examination was 
ordered to be concluded. z 


Earthing Deviee.—In connection with the corre- 
spondence which has recently appeared in our columns, and our 
leading article of last week, on the subject of ateel conduit for 
electric wiring, &c., Messrs. A. J. Beaumont & Co., of 16, Stonegate, 
York, have sent us particulars of their safety apparatus and earthing 
.device, which combines house service cut-outs, main switch and 
earthing device. The apparatus consists of a slate or porcelain base, 
on which are fitted terminals for the street cables, and on one side 
terminals for meter (if desired), It is fitted with a D.P. main 
switch and a fuse on each pole, also terminals for the house cable, 
and the earthing terminal in the centre, to which the conduit should 
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be connected. On the positive or line side is a switch carrying a 
fuse which is held in position by а heat coil; in case of a leakage 
of “25 ampere, or the breakdown of the cables to the metal conduit, 
the solder of the heat coil immediately melts, liberating the switch, 
and cutting off the current. It is therefore claimed that a permanent 
earth is provided, so that all danger from shock is prevented. 
Messrs. Beaumont have also a similar device for switchboards and 
motor circuits, &c. 


Trade Announcements.—The Northampton Accu- 
mulator Co. bas commenced the manufacture of the N. A.C.” 
accumulators at West Bridge Works, Nortbampton. Mr. А. 
Schans^hieff, whose name is well known to our readers in connection 
with storage battery work, is the company’s chief engineer. An 
illustrated catalogue has just been issued from the press describing 
the battery for lighting aud central station use, also for motor cars 
and electric traction service, The battery is claimed to be the out - 


come of 20 years’ experience, and the plates are said to possess all 
the advantages of pasted plates, though they are as solid as those 
of the Planté type. It is claimed that on account of the homo- 
geneous structure and continuity of the paste, and of its high 
porosity and consequent large capacity, fewer plaies are required 


: fora given output. The double interlocking grid, which locks the 


active material in, is said to be so secure that the paste cannot be 


* Knocked ont without completely destroying the grid. The active 


‘material is solid, and in one continuous piece inside tbe plate. 
Drawings of the grid are given, and some specimen discharge 
curves, Foll working instructions appear in the list, and 


. particulars as to capacities, weights, and prices, are tabulated. 


The Planiawerke Aktiengesellschaft für Kohlenfabrikation, of 
Ratibor, O.8., have removed their offices to Berlin, N. W. 7, 
Dorothoenstrasse 45. 

Messrs. Vandam, Marsh & Co., Ltd., of London, Birmingham, and 
Manchester, will in future be known as Messrs. Marsh, Son & Co., 


. Ltd., Mr. A. Vandam, late of this firm, having left and gone to 


South Africa. The above firm, under its new name, will be issuing 
a very much-extended catalogue, embracing many fresh lines and 
novelties, which will be ready early in July. 

Mr. H. Lee bas removed to large premises at 410, Holloway 
Road, N., to which address all communications should be sent. 

The Unbreakable Pulley & Mill Gearing Co., Ltd., have just 
appointed Mr. F. J. Hill (trading as Death & Ellwood), Joseph 
Street, Leicester, as their agent for the sale of Unbreakable 
р апа general mill-gearing in the town and county of Leicester. 

т. Hill has showrooms, and will hold a large stock there. 


Portsmouth Dockyard.—The tender for the erection of 
a generating station for the electric light in Portemonth Dockyard 
has been let to Meesrs. Kirk & Randall, of Woolwich. The contract 
for mains has not yet been given ont. 


Dissolutions and Liquidations.— 4 petition to wind 
‚ар Shippey Bros, Ltd., has been presented by Canadian Motors, 
Ltd., creditors, and is to be beard iu the Courts on June 21st. - 

Messrs. W. G. Pearson and W. H. Lake (Pearson & Lake, accu- 
mulator manufacturere, of Dirleton Road, West Ham) have dis- 
solved partnership. Mr. Pearson, who will attend to debte, will 
.continue the business under his own name. 

Messrs. G. Newby, jun, and T. Wray (Newby & Wray, electrical 
engineers, Imperial Chambers, James Street, Harrogate) have dis- 
solvéd partnership. Mr. Newby will attend to debts, and will 
carry on the business in his own name at the above address. Mr. 
Wray has taken offices and showroom at Petergate, James Btreet, 
where special attention will be devoted to lamp and installation 
testing. 

Messrs. A. W. Marshall and Mr. W. Wcode (Marshall & Woods, 
electric light engineers and manufacturers, Gray's Inn Road, W. C., 
and elsewhere) have dissolved partnership. Mr. Woods will con- 
tinue the business under the old style, and will attend to debts. 

Messrs. A. G. Enock, C. W. V. Biggs, and H. C. H. Shentoa 
(Enock, Biggs & Shenton, consulting civil aud electrical engineers, 
of Westminster) have dissolved partnership. 


Motor-Wagon for Tramways.—The Huddersfield Cor- 
poration has just acquired a motor-tower wagon for use in con- 
nection with the maintenance of the tramway ove:head conductors. 
The vehicle was built by Messrs. Thornycroft, of Chiswick, and is 
fitted with one of their 20-н.р. petrol motors. 


Roumania.—4A company has just been formed in Brussels 
with the title La Société de Braila Tramways et Eclairage Elec- 
triques, aud with a capital of £100,000, to acquire from the Helios 
Electrical Oo., of Ehrenfeld, Cologne, concessions for the electric 
lighting of Braila, and for the workiog of а system of electric 
tramways in that city. 


French Rolling Stock for England.—It is reported 
from Paris that the Metropolian Batlway Co., London, has just 
placed contracts in France for 280 electrical cars. The order has 
been divided between Les Ateliers du Nord de la France, of Blanc 
Misseron, Les Ateliers de Construction d'Ivey, La Compagnie de 
Construction de St. Denis, Messrs. De Dietrich & Co., of Luneville, 
and Messrs, Desouches, David & Co., of Pantia. 


The Olaf” Fuse Carrier.—We regret to find that the 
description which we gave of the “ Olaf" fure carrier was rendered 
somewhat hazy by an error which occurred at the printers after tbe 
page had finally left editorial hands. . The description should have 
read thus: —“ The novelty of tbe board is in the fuse carrier (prov. 
prot.) wbich is constructed with solid metal tongues and heavy 
clamping nuts. It is provided with alternative cbannels (iu and 
out of sight) for the fuse and for 500-volt circuits; the arrangement 
permits of 54 in. length of fuse wire being inserted.” The lavatory 
bolt switch described in our last issue is the invention of Mr. J. 
Lightfoot, a Manchester contractor. Messrs. Ward & Goldstone, 
who make the Olaf” fuse carrier, have issued a new catalogue of 
their various special lines in oleotrical accessories, &c. 


Refuse Destructors.—Messrs. Meldrum Bros., Ltd, 
Timperley, near Manchester, have just secured tbe order for a refuse 
destractor to be erected at the Sewage Works, Twickenham, the 
poser to be used for sewage pumping. 


The Zoelly Steam Turbine,—A large syndicate has 
been started by some of the foremost German firms, (amoug them 
Friedrich Krupp, Essen, the North German Lloyd, aad the 
Vereinigte Maschinenfabrik Augsburg n. Maschinenbaugeselischaft 
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Niirnberg) for the exploitation of an improved type of the Zoelly 
steam turbine, just brought out by the Swiss firm of Escher, Wyss 
and Co., Zürich. The turbine is a multiple stage parallel flow tur- 
bine in which the steam is conveyed to the running wheels through 
guiding wheels, so as to have in the high-pressure stage a partial, 
and in the low-pressure step a full charge of steam. There is one 
running wheel between each two guidivg wheels, the latter being 
fitted steam-tight into the turbine casing; the running wheels are 
mounted on а common shaft, traversing the whole length of the tur- 
bine. On the rims of the discs are mounted the turbine buckets, 
which have the form of relatively long rays, their cross-sections 
increasing at a regular ratio from outside inwards towards the axle 
of the wheels, so as to maintain constant the specific strain through- 
out the length of the bucket, and to secure great strength with 
t to both centrifugal force and steam pressure. Comparatively 
high wheel diameters, and accordingly great peripheral speeds, may 
tbus be adopted, allowing of a much smaller number of stages bein 
used than with steam turbines of other systems. The regulation o 
the turbine is secured very efficiently by means of an extremely 
sensitive spring governor, including a servomotor, the admission 
pressure of the steam being altered according tothe load. A further 
feature із the fact that the turbine shaft is carried by a base-plat^ 
quite independently of the turbine casings, so as to avoid any action 
of tbe stegm heat, or of the thermal expansion of the turbine 
casings on the bearings; the latter, moreover, are so atranged as to 
be readily accessible. The safety of working is ensured largely by 
the absence of compensating pistons, tbe great clearances between 
the moving and stationary parts of the turbine, the simplicity and 
solidity of the running wheels, the small number of the latter, &c. 
A turbine direct-coupled to a polyphase-current generator built by 


the Biemens-Schückert Werke, is being operated in the workshops of 


the company, giving an output of 600 н.р. 
Imports of Foreign Electrical Machinery.—The 


value of the imports of foreign electrical machinery into tbis 
country during last month is returned at £35,887, as compared with 
£39,588 in the preceding month, and £37,466 in May last year. 80 
far as the year has gone there hes been a decrease in these imports 
from £260,505 in the first five montks of 1908 to £214,811 in the 
five months ending with May last. 


Catalogues and Lists.—The Sunseam Lamp Co., of 
Gateshead, have sent us a circular relating to the oil switches of 
Messrs. A. Reyrolle & Co., Ltd., for whom they are sole selling 
agents. The list describes a 50-ampere 600-volt switch suitable for 
multiphase and direct current power circvits; it is a new design of 
triple-pole switch, and special attention has been given to ensure 
reliability under severe operating conditions. Special precautions 
have been taken to obviate an arc and to simplify the connections ; 
tbe switch has only one moving part, and is quick-break, a double- 
break being provided on each pole; the six contacts are mounted on 
a stout asbestron cylinder. The moving contacts consist simply of 
three solid copper blocks, embedded firmly in a triangular asbestron 


carrier, revolving with the operating spindle. The framework: 


consists of one casting, designed to shield the switch and to enclose 
the porcelain terminal blocks. It is claimed that the break occurs 
simultaneously on all three poles. In opening the switch a solid 
body of oil is put in motion and forced past the contacte, thus 
promptly extinguishing any arc. Theoil receptacle can be removed 
at any time without loosening any of the connections or interfering 
with the mechaniem of the switch ; the terminals have been specially 
designed to facilitate wiring, the framework of the switch is designed 
for an earth connection, and the switch itself is perfectly water- 
proof, and can be used out-of-doors, on cranes, &c., on board ship, 
or in mines, A copy of this illustrated circular (No. 19/4:4) can be 
obtained on application to the Sunteam Co. 

Mr. F. T. Down, of 6—8, Crutched Friars, E.C., bas issued a new 
list relating to tramcar replacing frogs. 

" An AJl-Britieh Line” is the title of a little pamphlet received 
from the BausH ExecrricaL ENGINsEBING Oo., Ітр., and it con- 
tains illustrations of their steam and electric locomotives, electric 
railway carriages, electric tramcars, open and closed, single and 
double-deckers, electric watering and cleaning cars. 

The BerLINER TELEPHONE MANUFaCTUBING Co. have in 
circulation among the trade this week an attractive little booklet 
(No. 65). The company's numerous telephonic apparatus is detailed 
in some 32 pp., particulars of recent reductions in prices Leing 

ven 


The STuBTEVant ENGINEERING Co., Lro., of Queen Victoria 
Street, E. C., bas issued a sheet of illustrations showing its standard 
types of British-made motor and dynamo ccntrollers for electric 
lifts and cranes, theatre heating, switchbcards, and other purposes. 

А very neatly- arranged catalcgue of convenient size bas been 
brought out by the BLAKE & KNOwT ESA ETEAM Pump Ұовкв, of 
179, Queen Victoria Street, E. C, giving details and views of their 
cooling towers, condensers, feed-water heaters, air pumps, &c. An 
accompanying leaflet describes tre Blake & Knowles oil separators. 

A catalogue of Eversbed's electric gauges bas been received from 
Mxs828. EvEBSHED & VIGNOLES, Ітр, of Chiswick. Illustrations 
of their volt and ampere gauges, including the sector, dead-beat, 
and portable patterns are given, prices being tabvlated, and scale 
diagrams shown. Some drawings are included, showing the 
positions and dimensions of holes that have to be drilled in switch- 
boards to receive the instroments. A smaller list has been issued 
by the rame firm containing a tummary of the contents of tbe full 
catalogues of electric gauges, and ammeters, and voltmeters of the 
soft iron and moving coil types. Some modifications have been 
made in the prices of certain instruments. on | 

The GNERAL Егкствїс Co., Lro., bave placed (before us a 
серу of the new edition (ninth) of their telephone, list, which 


includes a collection of G.P.O. standard apparatus of high quality, 
and much other apparatus of British manufacture. The G.E.C. 
electric traction telephone system, which isin use on most of the 
electric tramways in this country, including the L.C.C. lines, and 
a list is given of the towns which have adoptedit. The “8.R.” 
wall type and other intercommunication sets are set forward. The 
selection is made by means of “ push buttons,” which replace them- 
selves automatically when conversation is finished. Among the 
G.P.O. standard apparatus, an illustration is given of a secondary 
cell charging switchboard, which allows of cells being changed from 
day to day, and connected into the charging circuit without in any 
way interfering with the working of the line. This arrangement is 
claimed to overcome the difficulty involved in maintaining the cells 
at a constant voltage, for by the movement of the lever which 
controls the '' barrel” switch, different sets of cells are brought into 
use periodically, without stopping the line current for a single 
moment. Other features in the list are fire brigade alarms and 
сүро for naval and military use. 

The Eprsox & Swan UxirED Егествіо Lieut Co., Lro., have 
sent vs two further catalogue sections of their 1904 series. These 
comprise section VII. (glass and silk shades) and section X. (tele- 
phones). The first contains a large quantity of illustrations of glass 
shades, which show up very well on a black background; these 
inclade many styles, from the ordinary conical to the most elaborate 
cut-glass, and some of tbe designs are of an entirely novel kind. 
The telephone catalogue comprises a large number of the best selling 
linés, from domestic to municipal telephones, and а special feature 
is made of inter-communication sets. There are also some neat wall 
instruments shown. 

The question as to whether & mine will prove a dividend-paying 
property depends, in many instanoes, upon whether electricity is 
adopted or not. Mxsans. JOHNSON & PHILLIPS, of Old Charlton. 
who have made a speciality of this branch of industry, have published 
an illustrated bréchure entitled " Electric Power," and from the 
evidence given by the authorities at the various mines for which 
they bave installed electric plant, there can be no doubt that elec- 
tricity may often enable a mine to turn the financial corner. Some 
of their plant, although working under the worst possible conditions, 
is stated to have been practically free from interruptions. The 
mines equipped by the include the Sheba, Burma, Ruby, Rauo, 
and Resende, and the plant installed in these is described briefly, 
and well illustrated, in the publication before us. This book should 
be of service to those who are interested in the success of mining 
undertakings, for it deals at some length with the economies to be 
effected by the adoption of electric transmission and distribution of 
power. Any of our readers who take a special interest in this branch 
of electrical work can obtain a copy of the bróchure on application 
at the Victoria Works, Old Charlton. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.— The Electricity Committee of the 
T.C. has undertaken to supply energy, globes, &c., for arc lamps 
in the markets at the following rates: — 65 existing lamps, 
£14 per annum each ; 15 enclosed arc lamps to 11 p.m., £9 each; 18 
enclosed arc lamps, all night, £16 each. 


Barnsley.—The T.C. has applied to the L.G.B. for a 
loan of £800 to meet the cost of standards and aro lamps for street 
lighting. 

Barrow.—The E.L. Committee recommends that appli- 
cation be made for further borrowing powers to the extent of £35,000 
for extensions. 


Caerphilly.—The B. of T. has issued a prov. order to the 
U. D. C. to supply electricity within its area. 


Cannock.—The U.D.C. has decided to appoint Mr. F- 
Brown, of Walsall, as consulting electrical engineer. 


Carnarvon.—The L.G.B. has sanctioned a loan of 
£17,000 for supplying the town with a scheme of electric lighting 
and power. 


Coventry.—It is interesting to note that for the first 
time in the history of the Coventry Corporation electric light under- 
taking, а substantial surplus has accrued as the result of the past 
year's trading. The accounts, which bave just been issued, show 
that after paying interest and sinking fund, there is a balance to 
the good of £775. This satisfactory result is mainly due to a close 
following up of the progrcssive policy introduced some time ago, 
and also to the economies which the manager, Mr. J. E. Jeckell, 
has been able to effect in the cost of production. The number of 
consumers bas been steadily increasing, toth for lighting and power 
purposes. 

Dawlish.—The U.D.C. has decided to grant the transfer 
of the prov. order to Messrs. Crompton & Co. in the form approved 
by the B. of T. | 

Dublin.— Owing to the impossibility of raising a loan of 
£50,700 for the completion of the E.L. undertaking at a lower rate 
of interest than 4 per cent., the Corporation has been compelled to 
adopt a suggestion of the City Treasurer to borrow the neceseary 
funds from a bank for a period of two or three years. Probably the 
Bank of Ireland will supply,the money. 
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Dundee.—Preliminary arrangements have been made for 
establishing in Dundee & scheme for driving mills, factories, and 
other large works by electricity. It will involve a capital cost of 
about £250,000. Mr. G. Balfour, the promoter of the scheme, is 
reported to have raid that about 10,000 E. p. will bs used as soon as 
the station is ready. | | 

East Molesey.—The gas company has lodged a petition 
against & prov. order for E.L. being granted to Edmundson's 
Electric Lighting Oo., with the object of getting inserted a clause 


providing that, in the event of the U.D.C. becoming the purchaser 


of the undertaking, & charge for energy sufficient to render it self- 


supporting shall be made, so that no charge sball fall upon the 


rates. The U.D.C. has decided to opposo the petition. 


Edmonton.—The recently-elected Moderate majority on 
the Edmonton District Council has decided to reverse the policy of 
its predecessors in regard to the question of electric lighting. | 

The late Council adopted a scheme for establishing an under- 
taking at an estimated cost.of £44,000, and directed that prepara- 
tions should be made for carrying out the necessary works. 

The new Council, however, has resolved that the North Metro- 
politan Electric Power Supply Oo. and the Tottenham and 
Edmonton Gas Co. be invited to state the terms upon which they 
would lease the Council's prov. order. = 


Exeter.—At the City Council meeting last week a 
proposal was made to erect a showroom in Exeter, in connection 
with the new electric light station. A protest was entered against 
the Council engaging in trade operations by the sale of electric 
fittings, to the detriment of private traders. An assurance was 
given by the chairman of the Electric Light Committee that the 


Council had no such ides, though the Committee would sell lamps 


as hitherto. It was submitted, however, by severa) councillors that 
inasmuch as the Exeter Gas Co. had open 
room for the sale and hire of gas stoves and gas fittings, in compe- 
tition with hardware dealers, it was equally open to Exeter City 
Council to trade in electrical fittings. The work must be taken up 
as a pure matter of business and must be во run as to pay. 
Obviously this is beside the question altogether, for the hardware 
dealers do not pay rates to, or owe allegiance to, the gas company. 
Several councillors objected most strongly to this form of municipal 
trading, which they regarded as being destructive to private enter- 
prise and altogether uncalled for. They asked where municipal 
enterprise was to stop—when it was found that private traders 
were crippled or ruined? The whole subject was referred even- 
tually to the Electric Light Committee, with authority to establish 
a showroom and inquiry office, but on the express understanding 
that no business wasto be carried on in fittings and appliances. 


Faversham.—On Thursday last week the new electricity 
works of the Corporation were formally opened. Messr3. Talbot 
and Stevenson were the consulting engineers, and Mr. G. 
Sommerville is the borough electrical engineer. The plant com- 
prises two Dowson gas producers, two Westinghouse gas-dynamos of 
58 xw. each, and a battery of E. P. S. cells.  Messre. Callender's 


Cable and Construction Co., Ltd., were the contractors for the mains. 


Ten arc lamps are provided for street lighting, and Nernst lamps 
are also to be used in all streets where mains are laid. 


France.— La Société d'Electricité de Paris is erecting a 
large central station on the banks of the Seine, at St. Denis. 
When completed—next year—it will be the Jargest in Paris. The 
plant which is being put down includes four 7,000 -H. . steam turbines 
&nd generators. 


Gillingham.—The members of the Chatham Dockyard 
Fitters’ Apprentices’ Association recently visited the Gillingham 
Corporation electric power station at New Brompton. Mr. 
Chalmers, borough electrical engineer, and bis assistant, Mr. Ryan, 
conducted the party over the works, and explained the plant. 


Glasgow.—The Electricity Committee hasacquired ground 
in French Street, Dalmarnock, from the Gas Committee, whereon to 
construct meantime a sub-station and ultimately a generating 
station in connection with the supply of electricity to the eastern: 
district of the city. 

" The Sub-Committee on Electricity has agreed to accept an offer 
om— 
Wilskemp, Ltd., Wandsworth, London, to provide and fit up an installation 
of their patent smoke consumer and fuel economiser on four of the boilers nt 


the Pollokshaws Road generating station, upon the following terms and condi- 
tions, viz. :—(1) That the apparatus is to be fitted up for approval for a period of 


three months; (2) That, it the apparatus does not prove eflicient, to the entire 


satisfaction of the electricity ришсе the same will be taken out of the 
station, and everything made good by the offerera, as found by them before the 
АТ was put in, and that free of charge to the Corporation; and (8) 

at if, at the end of the period of three months, the apparatus is found to 
n „ as aforesaid, the price to be paid therefor by the Corporation 
8 y ^e ы 


Hessle.—The U. D.C. has resolved to apply to the 


B. of T. for a prov. order for electric lighting within the urban 
district and the adjoining parish of Anlaby. 

Hetton-le-Hole.—The U.D.C. has resolved to oppose 
the application of a private company for a prov. order for electric 
lighting. | 

Hove.—The Т.С. has decided to enter into a contract 
with Brighton T.C. for the supply of electricity in Aldrington for 
private lighting. 

Italy.—Application has been made for a concession to 
put down plant to utilise the water-power of the Rivers Pestia, 
Bermigliasia and Vopaio, in the Trebbia Valley, in the generation 
of electrica] energy for lighting and power purposes at Genoa. 


Council. 


ed in the city a large show- 


Northfleet.— The Gravesend Council is about to take 
steps to endeavour to obtain a prov. order for Rosherville. Some 
time ago the Northfleet U.D.C. made verbal arrangements with the 
Kent Power Co. to do this, but nothing definite was settled; how- 
ever, the U.D.C. has resolved to oppose the application of Gravesend 
T.C. for powers. 


Market Harborough.—The U.D.C. has decided to 


circularise the town on the E. L. question with a view to ascertain- 
ing the number of consumers likely to be obtained. The propcsed 

rices are 6d. per unit for the fst hour and 4d. afterwards, for 
ighting, and 3d. per unit for power. 


Lynn.—The balance-sheet for the electricity works for 


. the year ending March 31st, 1904, shows an income of £5,686, and 


an expenditure of £5,199, including capital charges, leaving а net 
profit on-the years working of £486, compared with a deficiency 


of £47 on the previous year's working. The profit is to be applied 


towards payment of the overdraft due to past losses. 
, Kearsley.—The U.D.C. is negotiating with the Farnworth 


U. D.C. with reference to the transfer of the Е L. order. 


King's Norton.—The B. of T. has agreed to defer con- 


sideration of the question of revoking the prov. order, for three 


months. 
Leek.— Last week the electricity undertaking was for- 


‚ mally inaugurated by the U. D.C., and an electrical exhibition was 


held at the works. Mr. R. M. Carr is the electrical engineer to the 
The station was designed by Messrs. Buretall and 
Monkhouee, and the generating plant comprises two Stockport gas 
engines coupled to 60-Kw. dynamos, made by the Industrial Engi- 
ncering Co., cf Newton, Hyde, together with a balarcer and 
boster, and a battery supplied by the A. B. P. Accumulator Co. 
The mains weve made and laid by Oallender's Cable and Con- 
struction Co., Ltd. The total cost was £7,433. 


London.—St. Pancras.—The B.C. has resolved that a 
further expenditure of £1,276 be sanctioned to enable the over- 
hanging method of arc lamp suspension to be adopted throughout 
the present extensions. 

Haoxney.—The B.C. has agreed to adopt a new tariff of charges 
for electrical energy, ranging from 7d. per unit for lighting, and 3d. 
рег unit for power for one hour's use per day, to 1`254. per unit for 

ighting and 1°08d. per unit for ipower for 24 hours per day, con- 
sumers on the books previous to the date when the new scale comes 
into force, and places of worship (whenever connected) to have the 
option of retaining the existing scale of charges. 

FULHAM.—After considerable correspondence a settlement has 
been come to between the B.C. and the British Insulated and Helsby 
Cables, Ltd., in regard to alleged breach of contract by the latter by 
delay in completing mains extensions. The Council's claim is to 
be arranged by the payment of £750 by the company. Tne town 
cedem on behalf of the borough, to oppose the Electricity Bupply 

1904. | 

METROPOLITAN ASYLUMS.—The Board, on Saturday, accepted the 
following offers to supply energy:—From Hackney Borongh 
Council, for Eastern Hospital, 4d. per unit for lighting (subject to 
& discount of 10 per cent. on the account being paid within 21 days), 
2d. per unit for power, net; from Fulham Borough Oouncil, for 
Western Hospital, 5d. per unit for ап average consumption of 12 
units per 8-c.P. lamp per annum; 4d. per unit for an average con- 
sumption of from 12 to 24 unite, 2d. per unit for all units over an 
average of 24 per 8-c.P. lamp per annum. It was resolved to install 
internal telephones at both these hospitals, at an estimated cost of 
£280 for the Eastern and £300 for the Western Hospital. 


Luton.—In order to supply the Vauxhall Ironworks Co. 
with electrical energy, the T.C. has resolved to lay a cable to the 
premises referred to at a cost of about £870. 


Motherwell.—The burgh electrical engineer’s annual 
report shows that during the past year the total expenditure was 
£3,033, and the total income £6,735. There was a net profit of 
£164 on the year’s working. Mr. Samuel Williams, who bas been 
mains superintendent, has been appointed electrical engineer. 


Rochdale.—The Council has resolved to apply to the 


L. G. B. for sanction to borrow £42,405 for the extension of the 


electricity works. 


Rutherglen.—The T.C. has agreed to make application 
for a prov. order to supply electricity in the burgh for all purpcses, 
and authorising the Corporation to transfer the order to the 
Glasgow T.C. | | 


Standish.—The U.D.C. has requested the manager of 
the Lancasbire Electric Power Co. (Mr. Herring) to obtain, as far 
as possible, particulare of what supply of electricity is required in 
the district, and give the Council information as to the probable 


cost per unit. j 


Stockton-on-Tees.—The Т.С. has decided to supply 
electricity to firms whose electric lighting units do rot exczed 
20 per cent-of the total amount taken for power purpcses, at a fist 
rate of 21d. per unit; all lighting units taken above this amount to 
be charged at 61. per unit. 


Walsall.—The E. IL. Committee has decided to extend 


the elec'ric mains, at a cost of £447. 
(Continued on page 999.) 
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RECENT PROGRESS ON THE 
L.C.C. TRAMWAYS. 


Tun switchgear supplied by the (@ е 
British Westinghouse Electric and * y) * 7 
Manufacturing Со. to the London = 
County Council, under the specifications (ied 
issued by Messrs. Kennedy & Jenkin, | uU 
for the Deptford generating station, 
and for the sub-statious at New Cross, 
Camberwell and the Elephant and 
Castle, and erected under the super- 
vision of their résident engineer, Mr. 
Riviere, presents numerous features of 
interest. Especially is this the case 
with the high-pressure boards, both 
at the generating and the sub-stations. 
The sub-station gear is identical in all 
three cases, with the exception of the 
number of panels; an account of the 
apparatus installed at New Cross will 
therefore suffice for them all. 

. There are three separate boards 
installed : one for the control of the 
6,600-volt three-phase 25-cycle incom- 
ing feeders, and the synchronous 
motors of the motor-generator sets; a 
second board to control the direct 
current 500-volt generators driven by P 
the above motors, and an exciter Lire ber 
board of special construction. The 
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high-pressure board and the direct Fic. 1.—Hi6H PRESSURE Swrscamoa FoR New Cross SUB-STATION. 


current generator board are placed in 
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Еа. 2.—Di&ECT CURRENT GENERATOR SWITCHBOARD FOR New Cross SUB-STATION. 


line a short distance apart, and are supported at a distance of 
about 3 ft. from the wall by iron stays. The exciter board is 
placed immediately opposite the high-pressure board, so that 
reference can easily be made to it when manipulating the 
synchronous motors; this board is, moreover, of such a 


hélght that the attendant can look over 
it ab the machines. Its appearance is 
clearly shown in fig. 3. 

The high-pressure board, fig. 1, con- 
sists of 11 white Sicilian marble panels, 
2 ft. wide and 2 in. thick, bolted to 
angleirons. The three-pole oil switches, 
of the Westinghouse type *B" pat- 
tern, as described in more detail here- 
after, and the high-pressure synchro- 
nising plugs and their connections, are 
mounted direct on these panels, but 
the instruments are all of the low- 
pressure type, run from shunt and 
series transformers. The cases of the 
instruments, and the frames of switches, 
&c., are all carefully earthed, as a 
precautionary measure. АП the inter- 
connecting cables and  bus-bars are 
heavily insulated and mounted оп 
porcelain insulators. The high- 
pressure bus- bars are enclosed in 
fireproof cubicles in a subway 
underneath the switchboard floor. 
This arrangement tends to economy 
in space, 

Taking the panels in left to right 
progression, looking at the front, the 
first two control each a 500-kw. high- 
pressure incoming feeder, and the third 
a similar feeder of 1,000 KW. On 
each of these panels are mounted 
three long scale alternating-current 
ammeters, one for each phase of the 
current. An overload and reverse- 
current relay working with a time- 
limit relay serve to trip the Westing- 
house oil circuit breaker on each panel 
when required. А three-pole high- 
pressure synchronising plug completes - 
the equipment of each feeder panel. 

The fourth panel carries four static earth indicators, and, 
one special small three-pole oil switch. Each static indicator , 
is connected to a condenser, one pole of which is joined to the 
bus-bars, so that, the instruments themselves are at a low 
potential. Their purpose is to show if an earth exists on the 
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high pressure lines, and if so to what extent it has developed. 
T wo of the indicators are connected to the main bus-bars, 
and the other two to the synchronising bars. The oil 
switch is provided to connect the feeder-charging resistance 
to the bus-bars. This feeder-charging gear is a water 
resistance, placed 
in the subway 
beneath the floor, 
and is such that 
when a high-pres- 
sure feeder is first 
connected through 
it to the bus-bars, 
less than one ampere 
is allowed to pass. 
The water  resist- 
ance is then 
gradually cut out 
by a movable 
plunger, which re- 
duces the column 
of water in circuit 
until the feeder is 
direct on the bus- 
bars and fully y ev 
charged. By this 
means theinsulation 
is relieved of the 
stresses caused by 
the high voltages set up ір а cable of such a capacity when 
current is suddenly switched on to it. 

On the fifth panel are mounted three long scale ammeters 
for reading the feeder-charging current, a three-pole syn- 
chronising plug for inter-connecting the feeder and motor 


long-scale ammeter, one time limit overload and reverse cur- 
rent relay, connected with the trip gear of a Westinghouse 
type * B" automatic oil switch, and a three-pole high pres- 
sure synchronising plug. | 

In addition to the above there are mounted on swinging 

| | brackets at either 
end of the board 
two long-scale volt- 
meters and a syn- 
chronoscope. 

The 500 - volt 
direct-current gene- 
rator board (fig. 2) 
is, as already men- 
tioned, fixed in line 
with the high pres- 
sure board, and 
comprises six black 
enamelled slate 
panels, 2 ft. wideand 
2 in. thick, bolted to 
angleirons. Five of 
these panels control 
each а 2300-Kw. 
direct current gene- 
rator, driven by the 
synchronous motors 


LJ Уак С B- i 
Fic. 3.—ExocorTER SWITCHBOARD, NEW CROSS SUB-STATION above referred to. 


| Each panel bears а 
direct current ammeter with shunt,a Kelvin & Whiteindicating 
wattmeter, two knife switches, two Westinghouse type * C" 
automatic carbon-break  circuit-breakers, with time- limit 
overload and reverse current release, and one voltmeter plug 
socket. The sixth panel registers the total output, and . 


Fia. 4.—Back or HIGH PRESSURE SWITCHBOARD FOR DEPTFORD GENERATING STATION. 


synchronising bars, and a polyphase wati-hour-meter, for 
recording the total energy taken by the station. 

~~ The’sixth panel controls a 60-Kw. induction motor, and 
the seventh, eighth, ninth, tenth, and eleventh panels each 
control a 800-kw. synchronous motor. These six panels 
bear practically identical gear, consisting in each case of one 


contains au integrating wattmeter and two Westinghouse 
type E" illuminated dial voltmeters on swinging brackets. 

The 125-volt exciter board, fig. 3, consists of seven 
black enamelled slate panels, 2 ft. wide and 2 in. thick; by 
special construction, the height has been kept down to about 
4 ft., and the operator can thus easily see over it. The firat 
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five panels control the exciters for the synchronous motors, 
and each has mounted on it two direct current ammeters with 
shunts, one double-pole: double-throw knife switch, with 
special discharge resistance, one double-pole single-throw 
knife switch, and one voltmeter plug socket. 2; The 
sixth panel controls a 60-Kw. direct current machine 
driven by an induction motor controlled from the 
A.C, board. This 

generator supplies 
the station lighting 
and the power 
required for run- 
ning the synchron- 
ous motors up, to 
speed, while it 
further serves as a 
stand-by for the 
exciters. The panel 
carries one ammeter 
with shunt, one 
integrating watt- 
meter, two reverse 
current circuit- 
breakers, two knife 
switches, and one 
voltmeter plug 
socket. The 
seventh panel con- 
trols the station 
lighting, and bears 
one ammeter and 
shunt, and two 
overload current 
circuit -breakers, 
Two  illuminated- 
dial voltmeters are 
mounted on a swing bracket on an upright stanchion adjacent 
to the switchboard. 

The main differences in the arrangement of the high- 
pressure gear in the sub-stations and in the generating 
station are due to the fact that in the latter case much more 
space was at the disposal of the designers. The British 
Westinghouse Co. have supplied for'theYDeptford generating 


Fic. 5.—Hien PRESSURB SWITCHBOARD ғов DEPTFORD Exscrricrry Works. 


the existing boerd. 

The high pressure board, fig. 5, consists of six panels of 
white Sicilian marble, 2 ft. 8 in. wide and 2 in. thick, bolted 
toangle irons. Oil switches and synchronising plugs similar 


be mounted on marble slabs on an upper gallery above 


to those in the sub-stations are employed. The first two 
: ‘panels, counting from left to right, are for the control 


of two 1,500-Kw. 
three-phase gene- 
rators, running at 
6,600 volta and 25 
cycles per second, 
and are each sup- 
plied with the re- 
quired instrumenta, 
viz., one long scale 
ammeter, one indica- 
ting wattmeter, one 
power factor meter, 
one integrating 
wattmeter, one 
time-limit overload 
and reverse current 
relay, one three- 
pole automatic oil 
switch, and one 
three-pole syn- 
chronising plug. 
The second panel 
has also two static 
indicators for show- 
ing the state of 
insulation of the 
bus-bar connections, 
feeders, &с. 

The third panel 
is for the control of the feeder charging apparatus and the 
load. It is fitted with three long scale ammeters, one 
special oil switch, one three-pole synchronising plug, 
two static indicators for the synchronising bars, and one 
integrating wattmeter. 

The fourth, fifth and sixth panels each control a 1,000-Kw. , 
feeder, and carry each three long scale ammeters, one over- 


Fic. 6. 


KENNINGTON—STREATHAM TRAMWAY. 


Fia. 7. 


station a high pressure generator and feeder board, and a ~ load time-limit relay, one three-poie automatic oil switch, and 


low pressure exciter board. The disposition of the main 
bus-bars differs from the practice followed in the sub- 
stations, the enclosing fireproof cubicles being in 
this case located directly behind ; the switchboard 
(fig. 4). The cubicles, are, moreover, so designed that at 
a future date when the need arises, a second set of bus- 
bars may be installed, the selector plugs for which would 


one three-pole synchronising plug. 

The exciter board is of similar construction to those in the 
sub-stations, and is arranged face to face with the A.c. board 
on the switchboard gallery. It consists of three panels, of 
white Sicilian marble, the first serving for the control of a 
1574-Kw. 125-volt, direct-ourrent auxiliary steam-driven 
generator, while the second and third are for the main gene-, 
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rator exciters. These panels are fitted with the requisite The Westinghouse type ** B " oil switch, which is used for 
controlling, indicating, and recording apparatus for their breaking all high pressure cirouita, merite special description. 
respective duties. Two illuminated dial voltmeters are also The principal features of the design, include the submersion 


[4 


Fig. 12. Fic. 13. 


supplied, mounted on a separate pedestal adjacent to the board. of ali live parte in oil; positive and direct action; quick 
The water resistance for the feeder charging gear is placed break; inability to be held iu closed position when there is 
in the gallery below the switchboards, and is of similar a short on the line; open position maintained by gravity ; 
character to those already described. small quantity of oil; und accessibility of contacts. 
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breaker is specially designed for switchboard service, the : 


method of mounting obviating any difficulty of adjustment, 
of triggers due to varying thickness of the panels. The 


.operating handle, releasing trigger, and automatic tripping 


mechanism are on the front of the panel, and the contact 

mechanism, oil tanks, and supporting frame on the rear. 
There is a tank full of oil to each pole of the breaker, and 

in this the live metal parts are immersed. The tanks are 


independent of each other, and have a lining во formed as to 
reduce the quantity of oil required, and serve as a barrier - 


between the two stationary contacts, while allowing ample 
epace for the operation of the moving contacta, This lining 
вегуев as an insulation, and reduces to a minimum all danger 


. of the arc communicating through the oil. | Г 


The circuit breaker is automatically operated through 
range of from 70 per cent. to 150 per cent. of normal fall 
load current; the tripping coils may be set to any point 
within this range by means of the adjusting screws at the 
bottom of the coils. These tripping coils are energised from 


.the secondaries of series transformers in the main circuit, or 


from an outside D.c. source, thus avoiding high voltage on the 
face of the panels. 

A very important aud desirable feature is that this switch 
cannot be held closed, in spite of the action of the tripping 
coils. To accomplish this end, two levers are provided, one 


within the other; the outer lever bearing the operating: 


handle, and the inner connected to the breaker mechanism. 
Normally, a trigger on theonter lever engages with the inner, 
and the two levers move together. This trigger is, however, 


acted on directly by the tripping coils, and thus if these are 


energised, due to overload or reverse current as may be, the 


core of a tripping coil releases the trigger, and allows the 
inner lever to return to its upper position, opening the cir- 


cuit. The handle must then be returned to the upper 
position before the circuit can again be closed. Under 
ordinary conditions, the operating handle and the inner lever 
are held down by a trigger secured to the bracket supporting 
the coils. The breaker may be tripped by hand by pressing 
the insulated button in the end of the operating handle, or by 
pushing up the core of a tripping coil. 

In the largest sizes these breakers are mounted apart from 
the switchboard, but the automatic mechanism, consisting of 
tripping coils and handle, is fitted to the panel as usual, 
and connected to the breaker by means of rods and levers, 
the front of the panel presenting the same appearance as 
when the breaker is mounted directly on the rear. 

On Tuesday last the Kennington—Streatham route, 
which has been converted from cable to electric haulage in 
a remarkably short period by the contractors, Mesers. J. G. 
White & Co., Ltd., was re-opened for public traffic. The 
special work was sublet to the Hadfield Steel Foundry Co., 
Ltd., while the Anderston Foundry Co., Ltd., supplied the 
cast-iron yokes, road boxes, and covers. The work to be 
done, including some small extensions in Tooting, com- 
prised a total length of 8 miles of single track, and was to 
be completed within three months from March 31st ; the 
contractors have therefore saved more than a fortnight in 
carrying it out, and a large portion of the route has been in 
operation since the end of May. 

We give herewith a number of views showing the work 
in progress. The illustrations almost explain themselves, 
but we may add the following notes for greater clearness :— 

Fig. 6 shows the initial stage, the cable conduit having 
been removed, and the preliminary excavation made for the 
electric conduit. The positions of the yokes in the trench 
are shown. | | | 

Fig. 7 shows the slot rails fixed to the yokes, and the 
temporary centring for the concrete conduit being placed in 
position. | 

Fig. 8 is a view of the naked steel and ironwork, and of 
the completed track. 

Fig. 9 shows the conduit completed, and the track rails 
being laid. 

In fig. 10 the concrete foundation for the track has been 
laid and the granite setts are being placed in position. 

Fig. 11 shows the half-comp'eted pavement covered with 
tarpaulins, to keep moisture from penetrating between the 
setts before the joints are filled with pitch. 

. Fig. 12 shows the “down” track completed, and the old 
* up cable track in course of being ripped up. | 


Fig. 18 is a view of the old cable power station and car 
depót on Streatham Hill, which will now become а con- 
verting sub-station for the electric tramways, . 


LIGHTING AND POWER NOTES. 


(Continued from page 994.) 


Tanstall.—The U.D.C. has decided to consent to the 
Burslem Corporation obtaining а prov. order to supply electricity 
to Tanstall, embodying the terms already agreed upon by the two 
districte. | 


Wakefield.—A surplus of 21,894 is shown in the 


working of the electric lighting department for the year ending 


March 31st, 1904. The income has been £8,419, and the expenditure 
£3,195, showing a gross profit of £5,224, out of which £3,331 is paid 
for interest and sinking fund, 


Warrington.—The L.G.B. has sanctioned the borrowing 
of £5,000 for electric lighting extensions. 


Wolverhampton.—The E.L. Committee reports that 
the provision of electrical generating plant at the new refuse 
destructor in Crown Street, for the purpose of utilising the steam 
genefated by the combuetion of the refuse, will necessitate the 
laying of feeder and distributing mains to deliver the electrical 
energy into the existing network, and to supply the large manu- 
facturing district in the immediate vicinity of the de:tractor station. 
The electrical mains are consequently to be extended а! an estimated 
cost of £2,800. Application is to be made to the L.G.B. for sanction 
to a loan of £10,000 to provide, first, for the above extensions ; aud, 


secondly, for further extensions as and when required. 


West Bromwich.—Fourteen of the leading employés of 
the Corporation Electricity Department recently submitted a 
very remarkable petition to the Electricity Committee. In this 
document it is stated that for a considerable time there has been a 
strong feeling amongst the majority of the staff that the work 
cannot proceed satisfactorily as long as a certain official continues 
his annoying visits to the works. The petitioners point out tbat 
this interference results in a lack of discipline, for certain of the 
workmen seem to think that because they have this official’s influ- 
ence at their backs they can do as they like. Further, it is stated, 


that the foreman fitter receives a higher rate of pay than any one 


else ia the works, excepting the chief engineer—a fact which they 
attribute to the foreman's anticipated relationship (i. e., son-in-law) 
with the gentleman in question. The petitioners, therefore, briog 
the matter before the notice of the Committee in the hope that steps 
will be taken to curtail this official’s interference ana power for 
harm. At the same time the petitioners take the opportunity of 
expressing their loyalty to and sympathy with Mr. Wray (borough 
electrical engineer) in the very awkward position in which he is 
placed in connection with the present trouble. 

A special meeting of the Electricity Committee was held on 
Monday for the purpose of considering the petition, when Alderman 
Pitt explained that he appeared to be the main cause of the com- 
plainte, and it looked as if his attendance at the works so frequently 
was not in harmony with the employés’ feelings. He regretted that 
the present trouble had arisen, but in order to avoid further friction 
he would undertake to stop his frequent visits to the electricity 
works, and would only attend when on official business, and he 
further intimated that he would duly notify the manager of any 
official visits he intended to make. The Alderman's statement was 
accepted by the Committee, who expressed the hope that there would 
not be any furtber unpleasantness. | 

There will now, no doubt, bea hurricane of similar petitions from 
the harassed municipal staffs all over the country. May they all 


have an equally happy outcome ! | 
/ 


Windsor.— The Windsor Electrical Installation Co., Ltd., 
has notified the R. D. O. that it intends to apply to the B. of T. for 
a prov. order for supplying electricity to the parishes of Olewer 
Without and Old Windsor. The Council has decided to ascertain 
the company's terms for public lighting, and the feeling of the 
parishes in the matter. 


Yarmouth.—The receipts of the electric light under- 
taking last yeat amounted to £13,486, and after defraying all costs 
of production, there was a gross profit of £5,870. From this sum. 
£4,577 has been paid as interest, in rebates, and for capital repay- 
ments, leaving a profit of 21,293. 


` York.—The statement of electric lighting accounts for 
the year ending March 31st last shows that the total income for the 
year was £9,112 11s. 2d., and the working expenditure was £4,962 
152. 4d., leaving a balance to be transferred to net revenue account 
of £4,149 15s. 10d. Of this balance, £3,799 4s. 3d. is required to 
meet interest and sinking fund, leaving a surplus of £350 118. 7d., 
which has been transferred to reserve fond account, and used for 
wiping out the deficit, of £351 68. at March 31st, 1903. 
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TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—A preliminary run was made on the 
newly eleotrified tram system here last week. 


Beckenham.—In October, 1902, the U. D. O. signed an 
agreement with the B.E T. Co. to lease a proposed tramway to run 
into Beckepbam for 12 miles, this being а continuation of the line 
to be constructed from the terminus of the present electric tramway 
from South Norwood, through Penge, to the Beckenham boundary. 
The Bill was promoted by the Beckenham Council—which undertakes 
to construct the line—which Bill was carried through Parliament 
last year. The lease was granted for 28 yeare, and the capital 
outlay for this electric trolley line is estimated at £28,000, and the 
B.E.T. Co. agree to not only repay this, but to give the Beckenham 
Council the benefit. of increasing percentages, which it is claimed 
by the Council itself will work out at а total profit in the 28 years 
of £13,789. In addition to tbe rent which the Council receives on 
the cost of construction, an annval sum has been agreed upon equi- 
valent to the sinking fund and interest which would be required to 
pay the capital cost, limited to £3,300, for widenings, and for this 
the Council has given the estimate of а total payment of £17,627 
from the company. The Council also stated that the amount required 
for this outlay will be about £27,700, the net cost of the wideníngs. 
The company have also agreed to give the Beckenham Cooncil an 
option to supply energy at 2d. per unit, with the minimum 
payment of £900 per annum when the agreement was signed; the 
station supplied 60,000 units per annum, but under the guarantee 
of the company they wonold be entitled to 108,000 units The 
engineer estimates that only one other engine of 150 Kw., at a cost 
of £5,000, will be required to supply this energy, and after repay- 
ment of losn instalments the Coonci estimate а balance of at lemt 
£575 per annum. At the end of 28 years the tramway is to be 
handed over to the Council free of all cost in good working order 
and repair," and the Council estimate that the undertaking will then 
be worth £18,000. There are other terms in the agreement which, 
according tothe figures supplied officially to the ratepayers brings 
up the total payment by the company in 28 years to £55,800, and 
this is apart from any profit to be made on corrent. The company 
pays the cost of the promotion of the Bill, and undertakes to provide 
reasonable security to the satisfaction of the Council. The security 
question has just recently threatened to wreck the whole scheme, 
the Council wishing for something “more tangible and lasting 
tbau the security of public companies. One security of £10,000 
appears to represent the terms of the agreement, but at the 
meeting of the Council this week, it was stated that proceedings 
had been started against the company, but that these had been 
stopped as the company had agreed to a proporal for the execution 
of a bond by themeelves, and the Electric and General Investment 
Co., of approved form and the deposit of 210,000 0# their second 
debenture кіоск. The question of security has, therefore, now been 
settled. The tramway line Pre posed will only run half way through 
Beckenham. 

The Council is also considering “ proposed terms for the extersion 
of the Britith Insulated and Helsby Co.'s lease” of the electric 
light undertaking. 


Berlin Electric Railways.—It is reported from Berlin 


that the Traffic Committee of the City Council has recommended 
the construction by the municipality of an underground railway 
traversing the city from north to south, at a cost of £2,500,000. 


Birmingham.—Discussion on the proposed tramway 
system was commenced at Tuesday's Council meetin g and adjourned 
till July 5th. Sanction was given to borrow £7,610 for extensions 
to, and £32,000 for the electrification of, the Small Heath route. 
The chairman of the Committee, Alderman Beale, in describing the 
scheme, stated that they would still require to adhere to the 
3 ft. 6 in. gauge on account of the many narrow streets. He was 
also of opinion that people wanted to get into the centre of the 


city, and not from one district to another, hence the recommenda- 


tion to bave terminal loops. The hilly character of the city 


portion was also given as another reason why through routes were 


not recommended. The residents in Edgbaston, skirting the 
Harborne Road, are again, as in 1902, raising objection to the 
Harborne route. 


Coseley.—The U.D.O. has received a letter from the 
South Staffordshire Tramways Co., intimating that it had been 
decided to discontinue the service of steam tramcars in the district 
on tbe 15th inst., until such time as the lines were reconstructed 
and electrically equipped. A deputation of the Council was appointed 
to wait upon the manager of the company to discuss the Council's 
position in relation to the matter. | 


Crewe.—In reply to an offer from a private company to 
seek powers to construct electric tramways in the town, the T.C. 
hes replied, pointing out that the Council bas not abandoned, but 
only postponed, its application for a light railway order. 


Electric Signalling on the Midland.—A Nottingham 
paper reports that in crder to test the efficiency of electrical ag 
against ordinary mechanical interlocking for the operation of rail- 
way signals and points, the Midland Railway Co. have placed в 
contract for the equipment of а section of their lines at Derby with 
all electric signalling apparatus. 
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Kirkcaldy.—Treasurer Kilgour has issued his financial 
statement in connection with the Corporation electric tramways and 
lighting. The whole tramway system has not been in 
during the complete year. 'The statistics show the total number 
of car-miles to have been 301,779; the total number of passengers 
carried, 2, 770, 936; the total number of units used on the tramways 
(at 13d. per unit), 395,071; population last census, 34,063; number 
of times population carried, 81:3; units per car-mile, 1:309; 
passengers carried per car-mile, 9'1; and average traffic receipts 
per passenger, ‘87d. The total traffic receipts were £9,934. No 
assistance from the rates will be necessary. The supply of elec- 
tricity for lighting and power has exceeded anticipations. А 
surplus is also shown on this department of the undertaking. 


London.—CamBERWELL.—The B.C. is to ask the L. C. C. 
to obtain powers next session for & tramway from a point in the 
authorised line from Camberwell Green to Forest Hill, near the 
junotion of London Road and Sydenbam Hill, along the last named 
to the Crystal Palace. 


New South Wales,—The report of the Railway Com- 
missioners for the quarter ended March 31«t, Bays that for tbe 
three months the tramway earnings show an increase of £9,490. 
The expenditure also increased by £6,786, the result being а net 
improvement of £2,704. 


Northwich.—The R.D.C. has received from a Manchester 
firm an intimation that application is to be made by a syndicate for 
powers to construcb an electric tramway from Tarporley to Wins- 
ford. The Council has decided to dissent from the application. 


Paisley.—The first section of the electric tramway system 
was opened for traffic on Monday. The section extends from the 
Cross to Hawkhead, ithe terminus of the Glasgow tystem, a distance 
of about one mile. There was no formal opening. The cars are 
capable of seating 22 passengers inside and 33 outside. They were 
built by the British Electric Car Co, of Manchester. The fares are 
1d. from the Cross to Hawkhead Read, and id. from Hau khead 
Road to McKerrall Street and McKerrall Street to the Cross. The 


‚ 4d. fares are an innovation in the town.” The service is from 7.30 a.m. 


to 11 p.m., cars running at 10 minutes’ interval. The cars are to run 
on Sundays. 


Poole.—The arbitration case between the Poole and 
District Electric Traction Co. and the Bournemouth Corporation was 
again adjourned on June 6th, after having already occupied the atten- 
tion of the appointed tribunal four days. The resumption is fixed for 
to-morrow, Saturday, the 18th inst., when, it is believed, the first 
of the witnesses on behalf of the Corporation will be heard. The 
company’s claim amounts to £427,619 ; £224,800 of this represents 
the estimated value of their existing (a single) line, which the Cor- 
poration has agreed to purchase, and which has a total length of 
3 miles 6 furlongs 06 chains. The remainder relates to running 
powers over the Bournemouth municipal lines, and various acquired 
rights and privileges. ө 

Single-Phase Traction.—The electric traction experi- 
ments on normal gavge railways made since August lóth of last 


year by the Union Elektrisitäts Gesellschaft, Berlin, with their 


bigh pressure single-pbase alternate current system on the Nieder- 
scbónweide Spindlersfeld line have resulted in this line being 
electrified ; trains comprising two motor-cars and three trailers have 
been run since June 1st. The motor-cars are placed at the ends of 


 thbetrains. No increase of the running speed is contemplated for 


the present, the intention of the railway department being to 
obtain reliable data as to the working cost of the new By stem. 


Wakefield.—Steady progress is being made with the 
laying of the electric tramway between Horbury and Ossett market 
place, of the Wakefield and District Light Railway Co. The metals 
sre in position for a considerable distance, and standards are now 
being erected. 


Wolverhampton.—The Wednesfield road section of the 
tramway scheme is now nearing completion, and a start has been 
made with the construction of the track to Bushbury from the 
Waterloo Road. Instructions have been given to electrically equip 
the loop line in Queen Square; and an order has been given to the 
Lorain Bteel Co. for the electrical equipment of the extensions of 
the Wednesfield Boad route, conditional upon the Corporation Bill, 
1904, receiving the Royal assent. An order has been given to the 
same company for the execution of special work in connection 
with the car-shed extensione, at a cost of £303 8s. 4d. 


Yorkshire Woollen District.—Arrangements are being 
made by the Yorkshire (Woollen District) Electric Tramways, Ltd, 
to convey passengers from Dewsbury to Huddersfield, on the oocasion 
of the holding of the Yorksbire Agricultural Sbow at the latter 
place. Electric cars run from Dewsbury to the Mirfield boundary, a 
distance of nearly three miles. From here passengers will be carried 
in wagonettes to the Show ground, and the charge for the whole 
journey will be 53d. 


Nigeria, —The land telegraph line connecting Lagos with 
Forcados, Southern Nigeria, is to be opened for traffic in a few 
days. Old Calabar has also been connected by telegraph with 
England. 
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TELEGRAPH AND TELEPHONE NOTES. 


German Rivalry with British Cables.—The five 
years’ opposition of the Eastern Telegraph Co. to the projected 
Costansa-Constantinople submarine cable has been unsucceseful, as 
the Porte has now signed the convention which allows the German 
company te preceed with the work. It appears that the East 
European Telegraph Co. was formed in Berlin jn 1899 for the pur- 
poee of establishing a cable between the Roümanian harbour of 
Costanza and the Turkish capital. The constitution of the company 
formed the subject of an agreement between Germany and Rou- 
mania for a direct telegrapbic connection between Berlin and 
Bacharest, together with an extension to Costanza and Conetanti- 
nople. The Roumanian Government guaranteed a yearly subsidy 
of £2,000, апа undertook for а period of 30 years not to grant any 
other concession for the laying of a*cable between that country and 
Turkey. The landline was speedily established, but the Bastern 
Telegraph Co. opposed the concession for the Black Bea cable on 
the ground that it possesses the exclusive right of laying cables on 
Turkish territory, whilst at the same time considerable competition 
would be offered by the new cable to the Eastern Oo.’s line between 
Odessa and Constantinople. This opposition has, however, been 
futile, as the negotiations have just been decided in favour of the 
German company, which will begin the laying of the cable imme- 
diately. It is noteworthy that the, Costanza- Constantinople cable 
will form the continuation of a long landline connection which 
will extend from Berlin vid Breslau, Bucharest, Byganzsa and 
Bagdad to the Bassora on ће Schat-el-Arab, that is to say, to the 
Persian Gulf. The sections of this line in Asia Minor will also be 
brought into rivalry with those of an English company, the Indo- 
European Telegraph Co., whose lines pass vid Odesea to Kersb, 
Tiflis and Teheran, and proceed to the Persian Gulf. 


Glasgow Corporation and a Telephone Patent.— 
We glean the following from a report in the Glasgow Herald, of 
June Srd, respecting the action of the Glatgow Corporation in the 
matter of a telephonic device invented by one of the members of 
ita telephone department staff :— 

“The minutes of tte Telephone Committee stated that ‘it was 
agreed to bear the cost of the provisional protection of an improve- 
ment of telephone apparatus by the assistant general manager, on 
condition that the Corporation will, free of all charge for royalty, 
have the use of it for their telephone system.“ 

“Мт. Connell asked what was the form of the improvement, and 
if the Corporation was to puuish tbe man for improving bis depart- 
ment, and rob him of all his rights and financial bsnefite. 

“Mr. James Alexander, who had moved the adoption of the 
minutes, said the Corporation were to pay all expenses, which would 
not be a great deal, and the Corporation would get the benefit. 
This was a mutual arrangement between the Corporation and Mr. 
Macphee. 

" Mr. Connell asked if he understood that Mr. Macphee would 
derive no benefit. 

" Mr. Alexander: He does not want any. 

“ Mr. Connell said he would move that this minute be remitted 
back. He considered the arrangement was a gross injustice to a 
man who, by bis brain and genius, devised this improvement. It 
was the last thing he would have expected that the Corporation 
should take a mean advantage of that kind. He would have con- 
sidered that the Corporation would afford every possible induce- 
ment to every gentleman in its service in bringing out any improve- 
ment or invention his brain could devise. As to the mutual 
arrangement, it was ae between a single individual and a practically 
omnipotent Corporation. He held that was an unjust agreement. 

“ Mr. Cohen seconded Mr. Connell's amendment. 

“Bailie Stewart said that it had been a practice of the Corpora- 
tion for many years that, when any of their officials brought out an 
invention, the Corporation received the advantage of it free of 
royalties. This was an equitable arrangement, because officials had 
facilities for carrying out experiments in the time and with the 
material of the Corporation. 

" Mr. Hugh Alexander pointed out that Mr. Macphee had brought 
out this invention in the time and with the material of the Corpora- 
tion, and he bad not even suggested that the Corporation should 
pay the cost of the patent. On the contrary, he believed that he 
was amply paid by the facilities he had had for doing the work. 

“The minutes were approved by a large majority." 


A New Cable in the Far East.—The Frankfurter 
Zeitung learns that a German-Dutch financial group bas been formed 
for the purpose of financing the establishment of а telegraph cable 
between the Dutch Indian island of Menado and Guam and 
Shanghai. It is stated that the new cable is to form, in connection 
with the American cable, a means of communication with the Far 
East, which will be independent of English influence. The cable 
company to be constituted. will have a share capital of £350,000, 
and a 4 per cent. bond issue amounting to £362 500, and large sub- 
sidies are said to be assured to the company both by the German 
and Datch Governments. Among the German group associated 
with the scheme may be mentioned the Disconto Gesellschaft, the 
Darmstadt Bank, Dresden Bank, and the Schaasffhausen Bank 
Verein, while the Datch institutions comprise the Amsterdam Bank 
and the Netherlands Handels Maatschappy. 


The Telegraph Cable Export Trade.—The spasmodic 
character of the export trade of this country in telegraph cable and 
apparatas connected therewith is well shown in the returns for May, 
during which month tbe shipments attained a value of £171,760, 
tha largest, so far, this year, aud comparing with only £45,429 in 


the preceding month, and £100,392 in May of last year. Notwith- 
standing the relative briskness in May, the year, so far, has been 
unusually quiet, the value of the exports during the firet five 
months only amounting to £461,025 as compared with £1,363,133 
in the corresponding period of 1903, and £840,319 in the first five 
months of 1902. | | 


Telegraphic Interruptions and Repairs :— 
OasnES ` | ` ТИТЕААОРТЕЫР, ВЕРА 


ee May 5, 1908 oe oo 
ee May 7, 1908 өө өө 
oe Aug. 97, 1901 .. ee 
• ` "Y Aug. 18, 1909 .. eo 
Anjer-Kalianda ee ee ee ee se ee Aug. 2, 1902 ee ee 
Reissa-Issa (Yemen)]Camarsn  .. oo с ee Oct, 22,1902 .. e 


gi ee °з ee se ee ee . өэ 
Closed { Nagasaki-Viadivostock ee ee e. Feb. 15. 1004 
Foochow-Formosa 


Gibraltar-Tangier June 8 


Aocra-Lagos еә se ee МА oe June 1, 1904 е 
Nagasaki-Fusan.. v Ve së .. June 7, 1904 
| LANDLINES. 

Beoud Masampo.. з ds T гә Feb. 18, 1904 
Beoul-Gensan e ee ee ee ee oo Feb. 18, 1904 . 
Anju-Ping-Yang.. is „„ Feb. 25, 190k 
Nimguta- Vladivos too .. March 2, 1904 .. 
Dominican lines.. ке T . May 26, 1904 


Wireless Telegraphy.— It appears from a report of an 
interview with Count Arco, a director of the German Wireless 
Telegraph Oo., that the Telefunken" system is to be used in con- 
nection with the forthcoming international motor-car race for the 
Gordon-Bennett Cup оп the Saalburz. The company has provided 
three stations, one of which is stationary, and the other two are 
portable. 16 is proposed to transmit to the judges and visitors 
at the principal station messages recording incidents during the 
progress of, the race, which will be run over a course of about 310 
miles. 

When the mail left Cairo on 2nd inst., two Lloyd's officials were 
superintending the construction of я station for Магоопі'е wireless 
telegraphy at Port Tewük. The station is situated near the 
Qoarantine Office, and will, for the present, communicate with Port 
Said, and with ships in the Red Bea, having their own instrumente 
on board. І 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bridgend.—June 18th. Telepbone and fire-alarm in- 
stallation for the Angelton and Parc Gwyllt Asyiums. See Official 
Notices " June 10th. 


Bristol.—June 20th. The Electrical Committee invites 
tenders for the construction of ewitch-rooms, at the Temple Back 
Electricity Works. 


Balgaria.— August 13th. The Municipal Authorities 
ot Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
atraction and working of an electric tramway. 


Cardiff.— June 23rd. Motor tower wagons for the 
tramways department. See Official Notices to-day. 


Clyde.—July 25th. Two 32-ton electric coaling hoists 
for Clydebank Dock. See “ Official Notices " to-day. 


Deptford.—June 21st. Two 25-Kw. steam dynamos. 
booster and switchboard, for the electric lighting of the new Town 
Hall. See ' Official Notices May 27th. 


East Ham.—June 21st. Wiring and fittings for the 
new technical college. See ' Official Notices to-day. 


Edinburgh.—.une 27th, Electric supply cables for one 
year. Вее “ Official Notices to-day. _ 


Erith.—July 11th. Rails, fishplates and bolts ; perma- 
nent way construction for the U.D.C. tramways. See Official 
Notices " June 10th. 


Exeter.—July 1st. Опе 200-K w. engine and generator, 
condenser, ёс. See Official Notices to-day. 


Finchley.—June 20th. One 350-kw. high speed engine 
and dynamo. See Official Notices” June 10th. 


Finchley.—June 20th. Adaptation of light railway 
poles for street lighting. See Official Notices to-day. 


Fire Alarms. — June 22nd. Tenders are invited for a 
number of fire alarm installations on the May-Oatway system in 
Scotland. See Official Notices ” to-day. 


Heston and Isleworth.— July 4th. Electricity meters 
for the U.D.C. See Official Notices" to-day. 
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Isle of Thanet. — Electricity meters for the Isle of 
тавзе ое Tramways and Lighting Со. See “ Official Notices 
Jane 10th. 


Johannesburg. — July 4th. Cables, conductors, and 
accessories. Ree Official Notices" May 18th. 


Johannesburg.—July 29th. Steel work for car-shed 
buildings, and bridge over railway. See Officia] Notices” to-day. 


Leigh.—June 21st. One 350-кү. steam-driven eet 
and switchboards. Bee “Official Notices June 8rd. 


London.—July 12th. Three 8-ton electric travelling 
canes and two electric locomotives for the wharf of the Greenwich 
power station of the L.C.C. See “ Official Notices” to-day. 


‘London.—July 12th. The L.O.O. wants tenders for 
various overbead travelling cranes, and lifting tackle for Greenwich 
Btation. See ' Official Notices " to-day. i 


Loughborough.—June 25tb. Cable, switchboard and 
piping. Bee “Offcial Notices” June 10th. 


Manchester.— June 30th. Motors, motor starters, cables, 
troughing, fuse boxes, &c. Bee '' Official Notices " to-day. 


Newport.— Cables, See “ Official Notices " to-day. 


Penrith.—July 5th. Two oil or gas engines and 
dynamos;- switchboard and boosters; battery and mains for 
electricity supply. See ''Official Notices” to-day. 


Rochdale.—June 27th. Removal of lighting and 
traction switchboards to new switchroom; reconstruction of 


lighting switchboard, &:., at the electricity works. See Official 


Notices " to-day. А 


Rochdale.—July lst. Опе 412-kw. steam dynamo. 
See Official Notices to-day. 


Shanghai.—July 80th. The Municipal Council invites 


tenders for а 24-mile electric trolley line concession. Particulars 
from J. Pook & Co., 63, Leadenball Street, E. O., the London agents 
of the Council See Official Notices" May 13th. | 


Spain.—July 15th. The Spanish Ministry of Public 


Works in Madrid is inviting tenders until July 15th for the con- - 


cession for the construction and working of an electric tramway 
between Sarria to the foot of Vallvidrera mountain (province of 
Barcelona). Tenders are to be sent to El Ministerio de Obras 
Publicas, Madrid, whence-particulars may be obtained. 


Stepney.—June 20th. Electric light inetallation at the 
Public Baths. See “ Official Notices " May 27th. 


Stepney.—June 28th. Electric wiripg for the public 
baths. See Official Notices June 10th. 


St. Pancras.—June 28th. 
“ Official Notices ” to-day. 


Switzerland.—Jane 25th. Tenders are being invited 
until the 25th inst. by the Swiss Military Authorities at Berne for 
the supply snd installation of 250 lamps snd the necessary con- 
ductors for the electric lighting of the underground chambers at 
tbe Fort of Dailly. Tenders sre to be sent to Le Departement 
Militaire Buisse (Service de Genie, Section des Fortifications), 
Berne,-whence particulars may be obtained. 


Walthamstow.—June 23rd. Three Westinghouse gas 
engines, three C.C. dyramos, and other plant for the electricity 
works. See Official Notices" June 10th. 


West Ham.—The Corporation on Tuesday authorised 
the architect to obtain tenders for the wiring and supply of electric 
light fittings at the West Ham Park Schools. 


Cables and carbons. See 


Wigan.—June 21st. Twelve bogie cars and equipments. 
Bee “ Official Notices June 10th. | . 


Zanzibar,—Elcctric lighting and traction are to be in- 
troduced tbroughout the town and port of Zanzibar. Particulars 
from A. S. Rogers, Regent and Prime Minister to the Sultan of 
Zanzibar, Zanzibar. 


OLOSED. 


Bradford,—The Electricity Committee has accepted the 
tenderof Messrs. Holmes & King, Ltd., for the construction of a 
storage reservoir at the Valley Road Electricity Works, at 
£13,964 108. 


Bristol.—The Electrical Committee has placed an order 
for transformers with Messrs. Burnand & Co. | 


Fulham.— The B.C. has accepted the tender at £348 14a. 
of the National Electric Construction Co., Ltd., to make alterations 
in the installation of the electric light at the baths, in connection 
with which installation, it will be remembered, a fatal accident 
oocurred some time ago. 


Glasgow.—The Electricity Sub-Committee has accepted 
the following tenders:— , 


(a) Callender's Cable and Construction Co., for low-tension cables. 

(^) Messrs. W.'T. Glover & Co., for high-tension cables. 

(e) Messrs. Crompton & Co., for 10,000 pair of 18 mm. cored and 19 mm. solid 
carbons, and 15,000 pair of 16 mm. cored and 1] mm. solid carbons, ` 

(d) Mr. D. M'Naughton (agent for Fabius Henrion, Nancy) for the same 
quantities of similar carbons. | 

(e) The Reason Manufacturing Co., to the extent of 100 8-ampere meters. 

(7) The Electrical Co., Ltd., to the extent of 25 3-ampere, 5-ampere, and 
25 10-ampere meters; and 

(д) Chamberlain & Hookham, Ltd., to the extent ol 400 f- ampere, 600 5-ampere, 
100 10-ampere, 100 25-ampere, and 50 fO- ampere meters, reserving under the 
last-mentioned item the right to the Corporation to order such further quan- 
noe of any of the sizes of meters therein specified as they may require during 

e year. 


The offer by the Burrowfield Iron Works, Ltd., to supply tbe 
necest ary materials and tackle, and execute the skilled labour for 
the alteration required on the joisting which is to carry the over- 
head water tanks about to be erected at the Pollokshaws Road 
generating station bas been accepted. 

The Committee has also accepted the offer by the British 
Westinghouse Electric and Manufacturing Co., Ltd., to provide 
5 apparatus required for the sub- station switchboards for 

159. , 


London.—The London County Council has received the 
following tenders for the supply and erection of the main switch- 
Lei required for the first part of the power station at Green- 


British Westinghouse Co. (recommended for acceptance) £32,010 
British Thomson-Houston Co... s э» aie . 925,59 
Electric Construction Co. = es i i. .. 32,000 
Elliott Bros., London sw $5 sa ss .. 36,706 
Dick, Kerr & Co. ee ee ee se ee ee т е 37,019 
Electric and Otdnance Accessories Co. (incomplete) 8,627 
Cowans, Ltd., Manchester oe (incomplete) 3,881 


The undernoted tenders have aleo been sent in for the supply and 
erection of 10 additional water-tube boilers at the Greenwich 


power station :— 
Stirling Boiler Co, 2% es ee (recommended 416,271 
Richardeons, Westgarth & Со, .. Ma^ ae e» 18,181 
Richard Hornsby & Sons i “a T ee .. 18,131 
J. Musgrave & Sons ae T es io v . . 28,131 
B. R. Rowland & Co. .. EP A ex S .. 18,845 
Babcock & Wilcox, Ltd.. з > ee . 18,978 
Stirling Co., Manchester and U. A. - <4 .. 28,200 
Jobn Thompson, Wolverhampton .. а: T ee 27.700 


In each of the above cases, the sub-letting of various portions of 
the work is proposed by the successful tenderer. 


Manchester.—Messrs. Higginbottom & Mannock, Ltd., 
crane and hoist makers, Manchester, have secured the order for 20 
movable electric Goliath jib cranes to lift 30 cwt. each, 34 ft. radios, 
57 ft. high, for the equipment of the new Salford Docks belonging 
to the Manchester Ship Canal Co. 


Purley.—The contract for wiring and fitting at the 
Purley New Congregational Church has been given to Messrs. 
J. & T. Robinson, of Brixton Hill. The three tenders sent in were 
exceptionally close, viz. :— N 

Messrs. J. & T. Robinson . (accepted) E о 0 


Messrs, O. Candler & Blons 5 
Messrs. Julius Sax &Co. .. а "A „ 18818 6 


Wolverhampton.—The following tenders have been 


‘accepted by the T.C. : — 


Lorain Steel Co., special work in connection with the car-shed extension 
ED and electrical equipment of the extensions of the Wednesfield Road 
track. i 


Belliss-Morcom, Ltd., and the Electric Construction Corporation, Ltd.. 
800-x w. steam generating set, £2,874. 

The T.C. has also accepted the following tenders:—Of Mr. Н. 
Gough, of Wolverhampton (£144) for coal bunkers at the electricity 
station; of Hy. Willoock & Oo. for the erection of the extensions 
necessary at the car depót, Cleveland Road, at £2,587; tbat of the 
British Thomson-Houston Co., at £2,460 (trucks), for four single- 
deck cars and six double-deck cars; also a tender of Mesers. Milnes, 
of Hadley, for car bodies. 


Worcester.—The T.C. has accepted the tender of Messrs. 
Reavell & Oo., Ltd., for the supply of an electrically-driven air 
compressor, at £190. 


FORTHCOMING EVENTS. 


Saturday, June 18th.—Annual Athletic Race Meeting of the Arc Works Club 
(Crompton & Co., Ltd.) at Chelmsford. 

Saturday, June 25th.— At 8 p.m. Junior Institution of Engineers. Visit to the 
Chelsea generating station of the Underground Electric Railways 
Co., Lot's Road, Chelsea. 

Tuesday, June 25th.—9 to 11.30 p.m. Conversazione of the Institution of Elec. 
trical Engineers at the Natural Histery Museum, Cromwell Road, 
S.W. 

Saturday, July 9th.—Junior Institution of Engineers. The visit to Dover to 
inspect the Admiralty Harbour Works, announced for Saturday 
July 2nd, bas been postponed to Saturday, July 9th. 
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Tesla in the Daily Mail.” —Marvels beyond belief— 
our belief, at any rate —are to be accomplished by Mr. Nikola Tesla 
by-and-by, according, of course, to the D. M.:— 

" An enormous mushroom-shsped tower has just been completed 
at Wardenclyffe, Long Island, by Mr. Nikola Tesla, the distin- 
guished electrical inventor. From this tower Mr. Tesla is now pre- 
paring to put into operation the most daring and amazing scheme 
ever conceived in the development of wireless telegraphy. 

“For over four years Mr. Tesla has been hard at work almost 
is df night experimenting and endeavouring to make his mar- 
vellous theory practicable. From time to time during that period 
he had intimated vaguely the immensity of his plan, and the 
^ equally tremendous results that would follow its introduction, and 

now, at last, he has announced his preparedness to put his theories 
to their first practical test. i 

“ For a large part of tbe work already done Mr. Tesla is indebted 
to the generosity of Mr. J. Pierpont Morgan, who is extremely 
interested in the scheme.” 

Poor Mr. J. P. M. | 

^ Briefly explained, Mr. Teela's assurances of what we may expect 
in the next few years aré as follows :— 

“ А ceaseless day and night service of millions upon millions of 
volts of electricity from the Canadian Niagara Power Co.'s electric 
power plants at Falls to the Wardenclyffe tower, the elec- 
tric power being forwarded from there by Tesla's wireless system to 
New Yerk City for the purpose of illuminating the entire metro- 
polis, running elevated and underground trains and tramway cars, 
operating lifte, motor-cars, trucks, and ferry-boate, furnishing heat, 
and even winding up clocks and making them keep perfect time by 
а system of half-hourly regulation. 

“ Each will distribute about 10,000 нр. of wireless electricity 
under a tension of one hundred million volts. Mr. Tesla declares 
that he is able to produce and handle that much with perfect safety 
from one tower. 

“ Among his other schemes Mr. Tesla proposes a perfect system of 
world-wide wireless telegraphy through which widely separated 
friends will be able to converse instantaneously and without the 
slightest danger that their wireless conversations will be overheard 
by athird person. ' 

“Little instruments about the sise and shape of a watch will be 
carried in the vest pocket and will record market quotations, races, 
and important news features. 

“ Another little watch-like instrument is one with a dial face by 
means of which the wearer can transmit and receive wireless mes- 
eages to and from friends many miles away. Watches of both 
sender and receiver will be keyed to a certain pitch to prevent 
their communications from going astray or falling into the watches 
of disinterested third persons.” , 

. We envy the D. M.'s good luck in coming into possession of these 
wonderful items of news; but we fear they are bad news. 


Appointments Vacant.—Lecturer in mathematics for 
Birmingham Municipal Technical School (£175); electrical 
laboratory teacher (evening classes) for the G. m Railway 
Institate, Stratford; a teacher in electric lighting and wiring is 
required for one evening per week for Finchley; a teacher is 
wanted for an electric lighting class at Enfield (one evening per 
week); electricity and tramway clerks, and switchboard attendant, 
for Swindon Corporation. ` 


Royal Society.—The following were amorg the papers 
down for reading at yeeterday's meeting :— 
Sir Norman Lockyer, K.C.B., F.R.8., and Dr. W. J. S. Lockyer. “ A Probable 
Cause of the Yearly Variation of Magnetic Storms and Aurore.” 
put ааа Crookes, F.R.S. On the “Action of Radium Emanations on 
iamond. : 


The Wages of Tramway Employés.—On Sunday a 
meeting under the auspices of the Amalgamated Association of 
Tramway and Vehicle Workers of the United Kingdom was held at 
the Coop Hall, Wolverhampton. Councillor James Whittaker 
occupied the chair, and there was a fair attendance of tram- 
way men. Councillor G. T. Jackson, of Manchester, the general 
secretary of the association, addressed the men on the value of 
organisation and of becoming members of the union, and traced the 
history and development of the association with which he was con- 
nected, and which bad a capital of £17,000. If they took 30 Cor- 
.porations, the minimum average wage earned by tbe drivers was 
6 64d., and with that they could not be satisfied, for to carn a decent 
wage a mau was obliged to put in 60 hours a week. He suggested 
that the Tramways Committee of Wolverhampton should better the 
conditions of the men. He did not believe in a minimum and а 
maximum, but a standard rate of wages being paid. The minimum 
wage in Wolverhampton for a driver was 54d. per hour, and at the 
end of four years be got 64d. The conductors started at 444. 
per hour, and at the end of five years received 54d. These con- 
ditions, the speaker argued, compared unfavourably with those in 
many other towns. The meeting concluded without any resolution 
being submitted. 

London County Council—The Finance Committee 
presented a report at Tuesday's meeting of the Council in 
reference to the proposed borrowing of money by the Marylebone 
Borough Council It appeared that in consequence of orders made 
, by the Courts, for immediate payment to the Metropolitan Elec- 

ыйы л Со. of certain sums for new capital e iture 
: in oonnection with the Marylebone un ing, the 
Borough Oouncil had found if necessary to increase by £50,000 


the amount for which power to borrow is sought, making the 
total sum to be borrowed £1,415,0C0. The Borough Council had 
asked the County Council to take power to ad var ce the increased 
amount, and on the recommendation of the Committee it was 
decided to take steps to &mend the Council's Money Bill of 1904 
in the direction indi . As the Borough, Council was desirous 
of completing the purchase as soon as possible, the County Council 
also resolved without any discussion to advance on loan the sum 
of £1,415,000 on certain conditions on or bef.re October 31st, 1904. 
This decision depends for fulfilment upon the furnishiog of the 
necessary consents and evidence, and on the passing of the Borough 
Oouncil's Bill, and of the County Couhcil's Money Bill of the 
present session. 

The Council adjourned for a week the consideration of a report 
by the Highways Committee recommending that application 
should be made to Parliament in the session of 1905 for power to 
construct tramways over Wes:minster Bridge, and along the 
Victoria Embankment, and the portion of the subway already 
authorised to the north side of the Strand, together with tha 
formation of a connection between the proposed tramways, and 
the tramways in Lambeth Palace Road. 

It was decided to grant a loan of £10,634 to the Hammersmith 
Borough Council for electric lighting works, including £3,670 for 
meters. Approval was given to plans for works in connection with 
the erection of coal bunkers, boilers, and conveyors at the 
Bermondsey Borough Council generating sta ion. 


Fatalities.— It is reported that while cleaning an electric 
arc lamp at Cardiff on Thureday last week, Donald Watson received 
a severe shock. Firat aid was rendered, and the injuries were not 
serious. | 

We regret to learn that there has been another fatality on the 
Liverpool-Soutbport electric railway, through a workman (Flood, 
aged 19) who was on his way to Formby power station catching his 
foot against the live rail. He became insensible immediately, and 
died within half-an-hour, A companion tried to rescue him, but he 
likewise received a shock, though not a fatal one; he recovered after 
artificial respiration measures had been applied. The two men are 
reported to have been trespassing, as they were proceeding to the 
station in search of employment. The inquest into the cause of 
Flood’s death was opened on Thursday last week at Formby. The 
evidence supported the above statements, and showed that deceased. 
had to climb over a 6 ft. hurdle fence in order to get on to the line 
Artificial respiration was of no avail in Flood’s cass, and he died 
from shock and heart failure. The resident electrical engineer at 


` Altcar station (Mr. H. E. O'Brien) stated in his evidence that if a 


n kept to the crossing there was not the slightest danger. 
re anyone bad the slightest right to be, the live rails were 
protected. The Coroner, addressing the jury, said that notwith- 
standing all the provisions that scientidc people were continually 


for the protection of life, fatalities were still occurring. . 


making 

They could not provide for every contingency in this world. He 
did not hold any brief for the L. and Y. Cc., but he did not want to 
be either partialor, on the other hand, prejudiced against them; 
and that was the way the jury ought to look at the matter. For 
their own benefit and that of the public the company had electritied 
the line, and he thought they oaght to take for granted that the 
company had done the best they could so far as engineering skill 


was concerned, and at the same time taken every precaution to pro- j 


tect the travelling public from the dangers connected with the use 
of electricity. If the jury could make any suggestions for the better 
protection of life in the future they might do во. The jury found 
that the death of Flood was purely accidental. 

It is reported tt at a porter on 13th inst. slipped and came in contact 
with а live rail on the N.E. Railaay's electrified section at Manors 
Station, near Newcastle. Death was instantaneous. The victim 
was much burned about the head aud neck. 

On 9th inst., at the British Insulated and Helsby Cable Works, 
Prescot, a young man named Molyneux (18) was minding а machine 
which winds copper into coils at the rate of 1,000 ft. per minute, 
wLen а nut on the cylioder of the drum flew out, and struck him on 
the right temple, knocking him to the ground in an unconscious 
condition. He died in a short time without regaining consciousness. 


Corporations and Standardisation.—The Gas Com- 
mittee of the Glasgow T.C. has recommended that a subscription 
of £12 108. be given as а donation towards the expendituie in con- 
nection with the work now being carried on in London by the 
Engineering Standards Committee, on the understanding that the 
tramway, electricity, and water departments of the Corporation 
subscribe a similar sum in order to make the dcnation from the 
Corporation one of £50. The donation is the result of an applica- 
tion made by tte President of the L. E. E. and the chairman of the 
Bub-committee on Generators. The Electricity Committee of the 
T.C. has agreed to the proposal. 


Electricity Works Statistics.— We are indebted to 
Mr. J. A. Robertson, burgh electrical engireer, Greenock, for 
kindly pointing out that tLe capital expenditure at his works is up- 
wards of £80,206, not £40,424 as given in our tables. 


Water Power in Italy.— The municipality of Turin 
has decided to expend £12,000 for the purpose of acquiring a water 
power concession which proposes the utilisation of the falls of the 
Dora mar Salbertrano, in the Susa Valley, with the object of erecting 
а cential station for the supply of Turin. It is estimated that 
8,000 н.р. is available, and à committee has been appointed to pre- 
pare а scheme for submission to the town council If carried into 
effect the works will be brought into competition with the under- 
taking of the Alta Italia Electricity Oo., which hitherto has not 
proved y prosperous, although recent prospects have 
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been more favourable. It is thought tbat the action of the muni- 
cipality has been dictated by the apprehension that the Alta Italia 
Co., which recently acquired an additional water power concession, 
wishes to secare а monopoly. | 


Earth Currents, — Last month M. E. Guarini pro- 
pounded his views оп earth currente belore the Belgian Astro- 
nomical Society. The lecturer suggested that'a current was 
produced in the atmosphere by the rotation of the earth round 
the sun, and that this induoed current further induced a current in 
the reverse direction in the crust of the earth, the direction of 
the terrestrial current being opposite to the direction of rotation of 
the earth. Buch а current would be capable of produciog the 
observed magnetic field of the earth. It is not clear, however, how 
a continuous current can be induced by а continuous current, M. 
Guarini considers that some day the earth currents may be applied 
to industrial purposes. 


Trolley Omnibuses in Berlin.—A service of trolley 
omnibures, in which the current is conveyed to the motors by means 
of overhead wires, is on the point of being established in Berlin 
between Johannisthal and Nieder Schóneweide. The ‘buses, each 
of which will accommodate 16 persons seated and six standing, are 
being made by the Allgemeine Co., and the weight ranges from 
31 tons to 4 tons. It is pozsible for the vehicles to attain a maxi- 
mum speed of 121 miles an hour. The introduction of trolley 
omnibuses is merely a temporary expedient, as an electric tramway 
is to be constructed to connect the districts in question as soon as 
the local eonditions permit of the work being execated. 


The Electrical Standardizing, Testing and Train- 
ing Institution.—Prof. C. A. Carus-Wilson, M.A., M.I.E.E , will 
commence а special course of lectures to the senior students of the 


above institution upon Direct Current Motor Construction, on 


Thursday next, June 9th. 


British East Africa.—Mr. Clement Hirtzel, the con- 
cessionnaire for the supply of electrical energy for the lighting, &c., 


of Nairobi, bas stated in an interview published by the Anglo- 


African Argus, that he anticipates a large demand for lighting 
and power. Threethousand lights, he estimates, willbe required at 
once. His idea is to harness some falls about 18 miles from 
Nairobi and use them for electrical power transmission—in the 
same way that the Victoria Falls in Rhodesia are proposed to be 
utilised. ‘The power could be used," said Mr. Hirtsel, for 
ploughing, mills and pulping. ... My intention is to put up a 
telpherage line for about 18 miles." 


American Institute of Electrical Engineers.—The 
annual meeting of this organisation was held at New York City on 
May 17th and 18th. The annual report shows that the Institute 
has now more than 3,000 members. The ordinsry receipts for the 
year ending April 30tb, 1904, amounted to $40,986, and the ordinary 
operating expenses were $36,394. The new president is Mr. John 
W. Lieb, jun., associate general manager of the New York Edison Co. 
The new vice-presidents, as elected, are: — Mr. W. E. Goldsborough, 
electrical director of the St. Louis Exposition; Mr. J. C. Carty, 
chief engineer of the New York Telephone Co.; and Major Samuel 
Reber, electrical engineer, War Department, Washington. The 
four newly elected managers are:—Mr. Henry G. Stott, superin- 
tendent of motive power, Manhattan Elevated Railroad ; Mr. L. A. 
Fergusson, general superintendent of the Chicago Edison CO.; Mr. 
Schuyler 8. Wheeler, president of the Crocker- Wheeler Electric Co., 
of Ampere, New York; and Mr. James B. White. Mr. Ralph W. 
Pope, who has been secretary since 1885, continues in office, as does 
also the treasurer, Mr. George A. Hamilton, of the Western 
Electric Co. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—4 pleasant function 
was held at the Brompton and Kensington Electricity Works 
last Friday evening, when Mr. W. J. ALBRIGHT, who is leaving 
to take up the post of resident engineer to the Crystal Palace 
District Electric Supply Co, Ltd. (recently acquired by the 


Blackheath and Greenwich District Electric Light Co., Ltd.), was 


presented with ап illuminated testimonial signed by about 60 of the 
staff and employés, together with agold watch. Mr. H. W. Bowden, 
the manager and chief engineer, in making the presentation, referred 
in eulogistic terms to Mr. Allbright's ability and the regret which 
his departure caused in all departmente. 

Bangor Т.О. has increased the salary of the electrical engineer by 
£40 а year. 

Mr J. ALLEN basbeen appointed mains foreman at the 8t. Anne's 
electricity works. 

The Dudley Corporation Electrica! Committee have re-engaged 
Mr. WILsox, electrical expert for another year, but his commission 
on new plant laid down is to be lowered from 6 to 24 per cent. 
As the arrangements with the Tramway Committee are not yet com- 
plete, the Committee do not consider it is desirable yet to appoint 
a borough electrical engineer, 


і 
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'electro-chemist now carrie 


Last Friday Mr. WI LIM Faissy, chief assistant at the Colchester 
Corporation electricity works, was, in view of bis approach 
marriage, presented with а handsome silver tea service, subscri 
for by the staff of the works. The presentation was made by Mr. 
A. В. Billar, the borough eleetrical engineer. | 

Mr. A. G H. Davis has resigned his position on the staff of the 
Newcastle Electric Supply Co. in order to take up the appoint- 
ment of chief shift engineer at the City of Exeter electrical work, 
to which he was appointed by the Committee out of 65 applicants. 

The employés of Motherwell Electricity Department went for 
their first annual outing last Saturday. They went to Brodick, on 
the Isle of Arran, and had excellent weather. Mr. S. Мптілив is 
the new chief of the department. ; 

Mr. W. J. 8. Joxzs date of Queensland), engineer to the works 
department of the County of Durham Electric Power Supply Co, 
was married last week to Miss Sallie, second daughter of and 
the late R. H. McBryde, of Newcastle. The ceremony took place 
at the Heaton Road Presbyterian Church, Newcastle. On the 
1st inst. Mr. Jones was entertained at luncheon by his colleagues at 
the Gateshead Power Station, and was presented with a care of 
cutlory and a silver fruit dish. The chair was taken by Mr. W. J. 
Charlton, secretary to tbe Electrical Power Distribution Co., Ltd., 
the vice-chairman being Mr. A. B. Esslemont, managing engineer. 
The presentation was made by Councillor J. W. Laws. 


Electric Tramway Officials.—Mr. Jonx BRINDLE, 
late manager of the Bury, Rochdale and Oldbam Tramway Co., 
has been presented by the employés with a writing desk. 


General.—Mr. G. E. Stockens, district manager of the 
National Telephone Co., will shortly be leaving Canterbury to take 
up an appointment at Aberdeen, where he will have the supervision 
of a large district in the north of Scotland. 

Mr. Costar, late of the British Insulated and Helsby Cables, 
Ltd., has now joined the staff of the Bt. Helens Cable Co., Ltd., of 
Warrington, as dry core and paper specialist. 


‘NEW COMPANIES REGISTERED. 


London Electron Works Co., Ltd. (81,209).—This company 
was registered on June 10th, with a capital of £26,000 in £10 shares, to 
acquire and take over as & going concern the business of a metallurgist and 

on by A. de Back at Regent's Dock, Horaeferry 
Road, Limehouse, as the ' London Electron Works Co.," and to carry on the 
business of fron, steel, tin, lead, brass, and general metal masters, makers, 
workers, converters, and founders, smelters, engineers, tinplate workers, 
smiths, metallurgists, electrical and electro-chemical engineers, merchant, 
manufacturing chemists, &c. The first subscribers (each with one share) 
are :—A. de Back, Regent’s Dock, Horseferry Road, Limehouse, electro- 
chemist; T. Zettel, The Rriory, 2, Crystal Palace Road, Sydenbam, Doctor of 
Philosophy; E. Kallmus, Villa Rosette, Cavendith Road, Sutton, Burrey, 
flour factor; E. Back, 1, EKolonrathring, Vienna, manufacturer; 
Richards, 1, Stubenring 18, Vienna, manufacturer; J. Zettel, 1, Rath- 
hausstrasse 16, Vienna, official stockbroker; E. Duschnitz, 1, Volksgarten- 
strasse, Vienna, Doctor of Laws; and C. Duschnitz, 1, teingasse 9, 
Vienna, manufacturer. No initia! public issue. The number of directors is 
not to be less than two nor more than five; the first are A. de Back and 
Dr. T. Zettel, each of whom шау retain office while holding 100 shares; 


„ qualification of subsequent directors, £1,000; remuneration as fixed by the 


company. 


Cutting Bros., Ltd. (81,178).—This company was registered on 


June 8th, with a capital of £6,000 in £10 shares, to acquiie the business of elee- 


trical engineers now carried on by Cutting Bros., of Derby and London, to 
adopt an agreement with C. Н. Cutting and G. Н. Cutting, and to carry on the 
business of electrical engineers and contractors, electricians, manufacturers of 
and dealers in all apparatus used in the generation, distribution, supply 
regulation, accumulation and employment of electricity, mechanical and 
ventilating engineers, founders, stampers, &c. The firet subscribers (egch with 
one share) are:—C. H. Cutting, 220, Uttoxeter New Road, Derby, engineer; 


. Ө. Н. Cutting, 220, Uttoxeter New Road, Derby, evgineer; Isabella Cu 


290, Uttoxcter New Road, Derby; Grace Winson, 22, Dairyhouse Road, Derby: 
J. B. Cutting, 220, Uttoxeter New Road, Derby, engineer; Mary Cutting, 240, 
Uttoxeter New Road, Derby ; E. B. Cutting, 220, Uttoxeter New Roed, А 
engineer; and A. Cutting, 220, Uttoxeter New Road, Derby, engineer. No 
initial public issue. The number of directors is not to be less than two nor 
more than five; the first are C. H. Cutting and G. H. Cutting; соза псов, 
£800; remuneration as fixed by the company. Registered office, 165, Parliament 


_ Street, Derby. 


OFFICIAL RETURNS OF ELECTRIOAL 
COMPANIES. 


Okonite Co., Ltd. (69,327).—This company's annual return was 


. filed on April 15th, when the entire capital of £120,000 in 82,000 preference and 


16,000 ordinary shares of £2 10s. each. 42 10s. per share has been called ap on 
100 ordinary and 110 preference shares, resulting in the receipt of 2596, 
£119,476 is considered as paid on 47,790 shares. Mortgages and charges: 
£65,900, of which £35,400 debentures are in the hands of trustees for tbe conr- 
pany. 


Sonth London Electric Su ply Corporation, Ltd. (50,392).— 
This company's annual return was filed on May 10th, when the entire capital 
of £325,000 in 65,000 shares of £6 each had been taken up and paid tor in tall 
No mortgages or charges, 


Guildford Electricity Supply Co., Ltd. (36,725).— This com- 
pany’s annual return was filed on April 19th, when 8,191 preference and 2,603 
ordinary shares had been taken up out of а nominal capital of £55,U00 in 35,000 
preterence shares of 41 each and 6,00) ordinary shares of £5 each. £1 рег 
share has been called up on the preterence and £6 per share on the ordinary 
shares, resulting in the receipt of £16,661, in addition to £2 paid on two ordinary 
shares forfeited. Mortgages and charges: £21,000. 


Indo-European Telegraph Co., Ltd. (3,953).—This company’s 
annual return was filed on May loch, when 17,000 ahares bad been taken up ооз 
of a nominal capital of £460,000 in 18,000 shares of £25 each. £25 per share has 
been ealled up, resulting in the receipt of £426,000, No mortgages or charges. 
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Willans & Robinson, Ltd. (40,660).—This company's annual 
return was filed on May 20th, when 66,666 preference and 66,666 ordinary shares 
had been taken up out of a nominal capital of £750.000 in 75,000 6 per cent. 
cumulative preference and 75,000 ordinary shares of £5 each. £5 per share has 
been called up on 52,208 preference and 52,204 ordinary shares, resulting in the 
receipt of £522,085. £144,625 is considered as paid on 14,4€3 preference and 
14,462 ordinary. Mortgages and charges: £246,760. . 


Winchester Electric Light and Power Co., Ltd. (50,868).— 
This company's annual return was filed on April 18th, when 7,896 shares had 
been taken up out of a nominal capital of £50,000 in 10,000 shares of £6 each. 
£5 per share has been called up and £86,980 has been received. Mortgages and 
charges: £80,000. 


Moelline Co., Ltd., electrical and general engineers, Lendon 
(78,689).—I8sue, on March 10th, of £250 debentures, part of series created 
March 29th, 1904, to secure £15,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital (if any). No trustees. 

eviously issued of same series: £11,875. . 


Cuba Submarine Telegraph Co., Ltd. (4,710 C).—This com- 
pany’s annual return was filed on May oth, when the entire capital of 
£220,000 in 16,000 ordinary and 6,000 preference shares of £10 each had been 
taken up and paid for in full. Mortgages and charges: Nil. 


Brompton and Kensington Electricity Supply Co., Ltd. 
(25.919).— This company's annual return was filed on May 8rd, when 27,920 
ordinary and 12,080 preference shares had been taken up out of a nominal 
capital of £300,000 in 47,920 ordinary and 12,080 preference shares of £5 each. 
£5 per share has been called up on 26,920 ordinary and 12,080 preference shares, 
resulting in the receipt of £195,000. £5,000 is considered ag paid on 1,000 
ordinary shares. Mortgages and charges: Nil. | 


Hartlepool Electric Tramways Co., Ltd. (49,734).— This 
company’s annual return was filed on May 4th, when the entire capital of 
4100, 000 in 5,000 ordinary and 5,000 preference shares of £10 each had been 
taken up. £10 per share has been called up on the pe and £9 per share 
on the preti Buon shares, resulting in the receipt of £95,000. Mortgages and 
charges: Nil. 


General Electric Tramways Co., Ltd.—This company's 
annual return was filed on May 4th, when the entire capital of £18,500 in £1 
shares had been taken up and paid for in full, Mortgages and charges: 


000. ] 


British Electric Calibrated Fuse Co., Ltd. (78,488).—Issue, 
on May 9th, of £800 debentures, part of series created December 4th, 1908, to 
secure £3,000, charged on the compan 's undertaking and property, present and 
future. including uncalled capital. Holder: J. Lang, 137, Fenchurch Street, 
E.C. No trustees. Previously issued of same series: 21,060. 


W. & E. Sumner & Clementson, Ltd., mecbanical and elec- 
trical engineers, Liverpool (76,866).—1ssue, on May 28th, of a debenture for 
£500, part of series created February 24th, 1908, to secure £2,000, charged on the 
company’s undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series: £1,500, 


Potteries Electric Traction Co., Ltd. (57,968).—This com- 
pany's annual return was filed on May 4th, when 24,499 ordinary and 24,600 pre- 
ference shares had been taken up out of a nominal capital of £600,000 in 380, 000 
ordinary and 80,000 preference shares of £10 each. £10 per share has been 
called up on 17.833 ordinary and 24,500 piene shares, resulting in tbe 
receipt of £423,380. 266,660 is considered as paid on 6,066 ordinary shares. 
Mortgages and charges: £220,000. 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph Work 
Co., Ltd. : 


Tun half-yearly general meeting of this company was held at 106, 
Cannon Street, E. O., on Tuesday. | 

The Hon. Henry МАввнАм, who presided, said that since the last 
meeting they had received no large contract which called for special 
notice. The cable shops had had their share of repairing work, the 
Buccaneer being employed at the end of last year by the Commercial 
Cable Co., while, at the beginning of this year, the Dacia was 
chartered by the Post Office for about 34 months for work round 
the coasts of England and Ireland. The latter ship was now engaged 
in repairing the Atlantic cable of the Direct United States Co. 
With regard to cable manufacture, the machines had been busy with 
an order for 500 miles, which was shipped and despatched from 
their moorings about a month ago. In addition to this cable, they 
had had small orders from the British and Norwegian Governments, 
and from one or two companies. The Spanish Government asked 
for tenders for the laying of cables in the Mediterranean and 
between Spain and the Canary Islands. The directors went fully 
into the proposal which would entail financial arrangements of 
considerable magnitude, as the Spanish Government 54 adopted a 
system of psying by annuities during a period of 25 years. The 
result of the board’s careful consideration waa, that under the con- 
ditions offered they were of opinion that they were not justified 
in tendering, although the relations the company had had with the 
Spanish Government in past years had always been agreeable 
enough, and bad the conditions of the advertisement been more 
favourable, the board would doubtless have submitted a tender. 
They had added another to the small electric installations which 
they practically financed, and the board believed that those busi- 
nesses, which paid their expenses and their debenture charges and 
left a small surplus, would show some further development. The 
company was supplying to the Palmer Tire Co. the best motor tire 
on the market, but they anticipated infringement, and the conse- 
quent legal action, and shareholders must not, therefore, expect an 


 —jnereased revenue from this source until the patents were fully 


established in Court of Law. From wbat he had said they would 
understand why the board had thought fit to issue at not too favour- 
able an opportunity, from a financial point of view, £100,000 of 43 
per cent. second debentures. These would be unified with the 
existing first mortgage debentures when the latter came forward 
for renewal. The price of raw material during the past six months 
had been abnormally high, but they had been fortunate in the stock 


U 


they held. The chairman then moved that an interim dividend of 
2j per cent., or 58. per share, be declared. 


Colonel WSTOR Janvis seconded the resolution, which was: 


carried. 
The CHainmMan mentioned that he had just returned from a visit 


to Japan, and he was pleased to say that in his movements among 


electrical houses there he found that the company's manufactures 
had an excellent reputation—particularly was that so in regard to 


- their insulated cables, which stood first in the estimation of the 


Japanese, 


An extraordinary general meeting followed, at which a resolu- . 


tion was passed repealing the articles of March 31st, 1864, and 
adopting the new articles which had been drawn up, so as to bring 
the company into line with the Companies’ Act of 3900. 

Mr. S. W. SiLvER, who was one of the parties to the adoption of 
the 1864 articles, seconded the resolution for adopting the new 
Ones. 


Lisbon Electric Tramways Co. 


Cor. Вів CHARLES Evaw-BurrH presided at the meeting held in 
London on 9th insf., and, in moving the adoption of the report, he 
said that one of its paragrapbs referred to the fact that £19,000 
odd had been expended, mainly on the cost and erection of an 
additional unit to the power house. At the time their engineers 
designed the power atation, although ample space was provided in 
the building for an extension of the plant, no such development in 
the business was anticipated in the immediate future as that which 
bad actually taken place. Their anticipations in this respect had, 


therefore, been falsified in a very agreeable manner, and the ezten- 


sion of the tramways had already rendered absolately necessary the 
provision without delay of additional engine power to meet further 
development. | 

The motion was carried unanimouely. 

It was resolved that the directors be remunerated, in addition to 
their usual fee, to the extent of 1,000 guineas, free of income-tax, 
by way of a bonus in acknowledgement of their services to the 
company. ; 


. Mexico Electric Tramways Co. 


Cor. бів CHABLES Ёслх;8мттн presided at this company's meeting 
beld in London on 9th inst. In moving the adoption of the report, 
be eaid that Messrs. Wernher Beit & Оо. were creditors for £96,334, 
which sum was advanced by them from time to time for the 


extensions rendered necessary by the great growth of the traffic, 
. and was not provided for in the original scheme of the capitalisation 


of the company. They could again point to a considerable increase 
in the passengers carried over the preceding year, and a corre- 
eponding increase in the receipts. Owing to the rapid development 
of the traffic, they had found it necessary to order a considerable 
addition to the rolling-stock, and had already added another unit to 
their power station. They had every reason to anticipate that for 
the current year their system would develop considerably and with 
success, and they were still making certain modifications and im- 

rovements on tbe system, which they anticipated would result in 
increased traffic at remunerative rates. The board invited Mr. 
W. В. Rommel, tramway and electrical engineer, to proceed to 
Mexico with a view to reporting as to the advisability or otherwise 
of certain changes which the directors had in contemplation, and 
during bis visit he was able to carry out many improvements, the 
beneficial results of which were already appearing in the returns. 
Mr. Ludwig Breitmeyer also paid a short visit to Mexico in 
February of this year to assist Mr. Rommel. These gentlemen had 
concluded tbe purchase of icontrolling interest in the Banos Line 
Co., the only section of tramways in Mexico which remained out 
of their control, and which represented possibilites of competition. 
Their general manager in Mexico, Mr. Clegg, resigned his position, 
es succeeded on April 4th by Mr. W. W. Wheatly, of New 

or 

Mr. Lupwic BREITMEYER seconded the motion. 

Tbe motion was carried unanimously. 


Buenos Ayres Grand National Tramways Co.— 
The report for the year ended March 31st last, states that there is a 


net balance of £40,117, as compared with £32,831 in the previous. 


year. A concession for the electrification of the company's system 
was obtained from the municipality on December 15th, 1903, and 
signed on February 10th, 1904, for a period of 55 years, For the 
purpose of this electrification the company has issued £300,000 
conversion debenture stock, which, with the £100,000 to be 
exchanged for the second preference debenture stock, makes a total 


. issue of £400,000. A concession for the electrification of the Nueva 


system bas also been obtained on identical terms with the Grand 
National concession, and the Nueva Co. bas made ite corresponding 
issue of £150,000 conversion debenture stock. 


Ргозрестов. — Гле Sunderland District Electric Tram- 


ways, Lid.— This company has been before the public this week 


with an issue of 1,000 debentures of £100 each at par, bearing 5 per 
cent. interest. The capital previously issued was 600 similar deben- 
tures, 79,500 £1 preference, and 75,000 £1 ordinary shares. The 
company has some 15 miles of electric track in course of construc- 
tion by Messrs. Krause, the electrical equipment of the power house 
and line (including 30 double-deck cars) being in the hands of 
Mesers. Bruce Feebles & Co., Ltd. An estimate of the probable 
traffic, prepared by Mr. 8. B. Cottrell, of the Liverpool Overhead 
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. Railway, accompanied the prospectus, shows a net traffic revenue 


df £26,000. The amount required for debenture interest and 
sinking fund is £10,285. The list of applications was to close 
yesterday. | 


R. Waygood & Co., Ltd.—The report of the directors 


for the year ended March 31st states that the profits earned, in- 
cluding £4,949 brought forward, amount to £31,821. The managing 


director's and directors’ fees absorb £2,800, the dividend on pre- 


ference shares absorbs £8,100, patent rights, amount written off, 
£500, further amount placed to reserve £1,600, general reserve 
account £1,000, and interim dividend on ordinary shares £3,375, 
leaving a balance of £14,446. The directors recommend a further 
dividend at the rate of 13 per cent. per annum for the six months 
ended March 31st, making, with the interim dividend already paid, 


9 per cent. for the year on the ordinary shares, leaving £6,074 to 


carry forward. 
United River Plate Telephone Co.—The report for 


the year ended March 31st last to be presented at the meeting on . 


21st inst., states that gross receipts in sterling for the year at the 
River Plate were £184,824, as against £124,470 in the Poo 
year. Deducting debenture interest and interim dividends on pre- 
ference and ordinary shares, and adding interest on investments 
and transfer fees, there remains a profit of £39,215, to which must 
be added £3,713 brought forward from the previous year, leaving 
an available balance of £42,928. After putting aside £10,000 to a 
reserve for renewal of plant and transferring £15,000 to reserve 
fund, the directors recommend a final dividend of 5 per cent. on 
the ordinary shares, making, with the interim dividend, 8 per cent. | 
for the year, leaving £3,428 to be carried forward. To provide for 
the continued expansion of the business, it is proposed to increase 
the authorised capital of the company, and to make an early issue 
of £60,000 in ordinary shares, which will be offered to the ordinary 
shareholders, 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :—Metropolitan Electric Tramways, Ltd.—£350,000 
43 per cent. debenture stock. The Committee has appointed special 
settling days as under:— Wednesday, June 22nd: British Electric 
Traction Co., Ltd.—£250,000 44 per cent. second debenture stock. 
The Committee has also ordered the undermentioned securities to 
be quoted in the Official List :—British Electric Traction Co., Ltd. 
— £250,000 44 per cent. second debenture stosk; Electrolytic 
Alkali Co., Ltd.—Farther issue of 50,000 ordinary shares of £1 
each, fully paid, Nos. 152,219 to 202,218; and a further issue of 
50,000 7 per cent. cumulative preference shares of £1 each, fully 
paid, Nos. 50,001 to 100,000. 


The Belfast Municipal Loan Issue.—The Belfast 
Corporation 3§ per cent. loan for £200,000 is reported to have been 
fully subscribed, but it is understood that of the amount issued 
B to the extent of £56,000 bas been taken by the Belfast Bank- 
ing Co., who are treasurers to the Corporation. The issue was not 
favourably received by the local stock-brokers, who thought that 
better terms should have been offered. On the other hand, it is 
alleged on behalf of the Corporation that the poor result of the 
issue is due to an attempt on the part of those hostile to the tram- 
way policy of the Corporation to demonatrate that the big loan for 
tramway purposes which has been foreshadowed cannot be obtained, 
. and that consequently the system must be leased to a company.— 
Financial Times. 


' Nernst Electric Light, Ltd.—An extraordinary general 
meeting will be held on June 20th, at Westminster Palace Hotel, 
to confirm the resolutions already passed for reducing the capital of 
the company. | 


Commercial Cable Co.—The directors have declared a 
quarterly dividend of 2 per cent., payable on July Let. 


.. ere 


STOCKS AND SHARES. 


Wednesday Evening. 

Tank of heavy new issues in the highest-class markets, is accom- 
panied by slightly firmer charges in Lombard Street, which have 
somewhat damped the hopes of those who looked for an early 
reduction in the Bank Rate. Money is plentiful enough in the 
market (whatever may ba the case elsewhere), and a 24 per cent. 
Rate seems to be an assured fact in the near future. The end of 
the half-year brings with it a certain amount of window-dressing on 
the part of the financial houses, but its effect is, of course, merely 
temporary. In the Btock Exchange the chief feature is the 
continued restraint of the public from the general markets, although 
the electrical sections manage to “keep up their end” very well, 
and there is a steady amount of trade passing in the Supply 
division. 

As prices fell during the winter, when they should have been 
good, so are they capriciously rising now in the Electricity Bupply 
list, Chelseas at 64 have regaincd their lose of last week, and City 


‘the £10 fully-paid shares. 


Ordinary shares stiffened to 11}. Kensingtons ате 10s. better at 
125, London Electric Preference à up at 5, and Edmundson's 
Ordinary 4 to the good at 53. Oharing Cross Debentore and 


London Electric Debenture stocks are both quoted ex interest, 


which is the reason for the decline of two points in each case. 
Several large lines of shares that were being sold for a decreased 


account bave now been absorbed. Metropolitans at 20 are un- 


affected by the decision of the L. OC. C. to lend the Borough of 
Marylebone the money for purchasing the company’s undertaking . 
in the borough. 

Railway stocks on the whole are hanging on the heels of Consols, 
but Central London Ordinary is distinctly batter at 94, the official 
price giving no clue to the change. The Preferred is marked up a 
point at 1034, and this market is a little better. Districts have 
improved a small fraction at 384. Metropolitan Ordinary, after 
being sold by the profit-takere down to 963, rallied to 98. 
None of the lesser-kaown electrical railway stocks and sbares have 
moved, but East London 33 per cent. Guaranteed is 3 up at 974. 

Much is being said about the possible passing of its interim 
dividend on the Preferenoe sbares by the British Westinghouse 
Co. After what Mr. Westinghouse himself said at the last 
meeting ef the company, we should think that most shareholders are 
quite prepared to lose the July dividend. From 3% the price of the 
shares has recovered to 33, and the smartness of the rise makes one ask 
whether the movement is inspired from this side of the Atlantic or 
the other. British Hjectric Traction Ordinary and Preference аге 
1 harder, at 103 and 11 respectively, thanks partly to the circulation 
of hints that an interim dividend of some sort will be paid, and that 
the company is doing well. These hints bear the plain stamp c£ 
having emanated from one certain quarter. London United Tram- 
ways Preference shares are 113, and the Debenture stock 104 
Dublin United, 13 and 151 for Ordinary and Preference shares re- 
spectively. Anglo- Argentine varieties remain steady, the Ordinary 
at 6—10s. premium on the issue-price—the Preferenoe 5j, and the 
Debenture stock 1334, with none of the latter on offer. Some 
dealers sold a few hundreds the other day at 134, and afterwards 
wished they had not, since no stock comes to market. Auckland 


. Electric Trams 5 per cent. Debenture is changing hands about 993, 


and appears to be a sound investment of its kind, likely to advance 
in price later on. There is £200,000 of the stock, all issued and 
fully-paid. 

British Columbia Electric Deferred keeps steady at 1014, the Pre- 
ferred at 994, and the 5 per cent. perpetual Preference shares are 
104. The Belfast Street Tram ways, according to rumour, are shortly 
to be absorbed by the municipality, although the recent reception 
of Belfast's appeal for capital was not exactly encouraging to those 
who have to arrange the details of а new loan for the tramway's 
acquisition. The Ordinary shates of the Belfast Oo. stand at 11 for 
Metropolitan Electric 5 per cent. Pre- 
ference were done at 18s. 9d. last Tuesday.  Buencs Ayres апа 
Belgrano second Debenture is Leing bought, and the príce has risen 
sharply to 1043. 

Despite recent support from inside, Brush Preference are down 
à to 20s., the other íseues of the company remaining unaltered, 
Edison & Swan Debzntares, of both kinds, are slightly higher, upon 
the new arrangements ав regarde tha company's capital, but the 
shares keep simply steady. Industrials ate a quiet market all 
round, the attractions of Ascot, the incidence of a nineteen-day 
account, and the Stock Exchange recess on Saturday helping to 
restrain business. 

Improvement has begun to manifest iteelf in the American Rail- 
road departmeat, but Anglo-American Telegraph Preferred has 
shed a point at 91, although Commercial Cab:e Debenture recovered 
its fall of 1 and rose to 95 again. Anglo "A" is also easier at 7 
middle. Otherwise Telegraph securities are uninteresting; the war 
in the Far East seems to have no effect upon them, one way or the 
other, nor does the possible revival of trade in South Africa, conse- 
quent upon the advent of Chinese labour, cause the publio to take 
any notice of stocks in those companies which serve the districts 
to be affected. The achievement of Signor Marconi in at last 
rendering a daily newspaper pcssible on an ocean liner has barely 
1n fluenced Marconi shares, which are 1$, although the weakressin the 
Anglo-American group is not un:cnnectcd with this latest develop- 
ment of wireless telegraphy. Reuters a; 7 have added 4s, the 
amount of the dividend. The India-Rubber, Gutta-Percha Co. 
declares an interim dividend of 5s. per share. 

Upon а small investment inquiry, United River Plate Telephones 
improved 10s. to 63. The company’s latest-isaued report was very 
satisfactory, and the market say that the proposed new issue of 
shares will provide the proprietors with & bonus. Monte Video 
shares are 8—4. In the National Telephone group the Deferred 


registers а 2 per cent. rise at 873, the other varieties continuing 


unchanged. 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


; Stock a Business done 
Present NAME or Dividends for the las? Quo саа. week ended 
Issue, | | 2 | Share. three years. June Sth. | June ion. June ith, 


67,100 African Direct ph, 4 96 Debs. ee ee se ee ee 100 е oe е 99 —108 90 —108 
$5,000 | Amason ph Nos. 1 to 96,000 Sa owe cos. M i ee : 94— 24 83 
119, 700 Do. do. n ов. 1 to 1,960 Red. ee ee oe 100 ee ec es 90 — 80 c.» “™ co 
Anglo-American oo s. 0 5. Stock | бї. | 606 | fis. 48 — 51 48 — bl 
8,106,680 Do. 8 6 к Pref. зе ee ee ee ео Btock 6 96 6 6 % 92 — 94 9 — 98 
Mr Do. Tel K e ee ee ee ET ee кок E » E > 28. 4 — 7 : =, s 
18.888.000 See ge T | ce ..]|$100 8 8 175 —185 175 —185 
Pee Do. ‚16% Pref, ee ве ee eo es ee ee 10 ee ee ee 15 = 16 15 т 16 
6,000 Do. do, 10 Cum. Pref. ee ee PT ee é ee й ee os 7 — 8 1 nn. 8 
80,000 Do. do. pene se ee ee ee ee 60 ee ee ee 100 —108 100 — 108 
4,000,000 | Bastern peslegrapb, Ord, e. eo o. 5 e| Stock | TH] 7% n 196 —181 196 —18t 
1,966,566 5 Prel. Stock ' oo æ. | 100 i es sé 87 — 9$ 37 — 90 
оо Do: ; yt ort. Deb. si Poek D Red. ee ee ee ee ot т % T x 1% —111— 13 111 19] 
Eastern Extension, ustralasia, and ina Telegraph ее ee — т" 
800,000 ро. 4 % Deb. Stock .. | Stock ee ET is 106 —108 105 —108 
800,000 жае ё Бош Anoan Tos 4% ма. Db., Nos. 1 to 8,000, red. red. 1909 | 100 ee T os 99 —103 99 —102 
9000000 | Do. 40. Reg. Mort, be. (Mauritius Sub.) 1 to 8,000 | 9б 7 ji 26 99 —109 99 —102 
188055 Globe Telegraph and ee ee oe ee ee | 6196 £8 16 %* 54% A ul 16— 16, 
o. ae ee [E ee ee ee — = 
150,000 | Great Northern Telegraph 10 |15% | 1949 |15% | 96 —96 95 — 96 
68,700 ruens тыз, of Cpe Ty 1st Mort. Dobe, within Nos. 10 | . | 100—108 100 —108 
197,000 Е Telegra oe ee eo ee ee ee ee 35 10 1 10 42 — 43 — 45 
1,998,858 National Telephone, ie ad T Fe. err See. e 8 4 6 6 104 —1 104 —106 
3,906,007 Do. Det. Stock ee ae oe ee ee ee 100 ee 4$ Б 64 — 81 86 — 89 
15, Do. do. 6 Cum. lst Pret. ee se eec ee eo 10 6 6 6 it = 18 ; 11 — 18 
15,000 Do. . 6 % Cum. 2nd Pref. . ve ee 10 6 6 6 11 — 18 11 — 18 
9,950,000 Do. do. 6 % Non - um. 8rd. Prel., 1 10 250,000 ee T b b 5 b 5 — 5 — 
000,000: ро. do. Deb. Stock Bed, ee es ee ее Stock L^] . 84 Bj 98 — ] 98 — 1 
689,098 Do e 4 % Deb. Stock Red. oe T e. | 100 4 4 4 103 —1 108 —106 
1,000,000 Prov. Certs., 70 % to be paid T Е да ОА s. 29 — At 20 — 31 
179,818 Orient Telephone and Elec, Nos. Gun 171,608, tu tully paid e {| 1 | 6%] 6 % 63% — 1А i- 1 
100,0003 | Pacific and European Tel., 4 96 С Goan 5 Debs., 1 to 1,000 ee ee | 100 А e . 97 —100 97 —100 
11,880 Reuter's ee ee oe ee ee ee ee ee 8 8 % ee ee 6$— N 64— 73 xd 
Submarine Cables Trust es c oo so 5 о | бегі. a oe нА 117 —123 117 —195 
68,000 | United River Plate Telephone ee T es 6 1% 1 96 T 0 6 — 
Do. do. 5 Cam. Pret., Nos. 1 to 40,008 T b ec oe T 4 5] . 41— 
179,001 Do. do. ee ee ee ee ee Btock ee se oe 108 —106 108 —106 
‘Wet A fied ао Б Bites 10 ee 9 96 4% 6— 7 6— 7 
Miam | Western Telegraph, Lal, Ñ түрс Ce meee a M [ix Vx rx] du um рс 
"n ee ee ae T 
95,000: D» do. Debs. Aud series, iss. eo | 100 oe oe oe 101 —104 101 —104 
400,000 Do. do. A Deb. Stock Red. ee ee ee ee 100 ee ee ee 100 — 103 100 —108 
88,8931 | West India and Panama >s e 10 se sa és й— — 
54,808 Do. do. do. 6% Cum. 1st Pre, — .. . 10 js e ев l- 51— € 
4 D^, do, йо, 6 Cum. 8nd Pref. ee ee 10 ee ee ae 5 -e 6 5 — 6 
80, 10, do, ` йо, 6 Debs., Nos. 1 to 1,800 [E 100 ee se ee 100 —108 100 —108 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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20,000 555 өө эе ee 10 eo oe ee 5 — 6 5 -r 8 ee e. 
10.900. British g ; im Mort Deb. 8 o $C саз M DS 8 | % | 19 — 9 io: | 10 
100000 | Do. e e| 10 же» 104— 11 19—154 11 
600, 0001 Do. end. Son. . Btook oe 116 —119 116 —119 1473 116 
100,000 — ae о. o 5 1096 10 % 8 96 6 E oe 
100,000 do. ee ee ee oe oe 6 ee . 53 62 ee 
80,000 Do. do. In Mort Deb. Red... оо есес c» | 100 5% М 104 —106 103 —106 oe 
000 TBrowett, Lindley & Oo., . ee ео ee ee ee ai Nil ee b. os ae 
є - Do. do. t. ee ee ee ee 21 6 ee 1 to 14 to 1 ee ee 
106,781 Brush Eleotrioal oo om зю сет oe ee oe eo 9 N Nil Nil $— 1 1 . 
150,000 Do. Non 8 ee ee a 8% 6% 6 96 1 — 1$ = là ee ee 
125,000 Do. A Btock ee ee Stock ee es e 96 — 99 96 — 99 ee ee 
195,000: ро. Perp. and Deb, Stock ee ee Stock ee 78 — T8 те» 78 ae 
85,000 | Callender's Cable РЕ. ИР vo e 5 e| 8 |90% |15% 1122: 10 — 11 94— 104 102 913 
40,000 Do, do. do. Cum. Pret. . ee b ee oe oe 51— 52 bz e 
90,0008 Do. do. do. lst Mort Deb, Stock Red. ee Stock "P ae 8 104 — 108 104 —108 1 ES 
1,960,014 | Central London тар (y . 4 4 93 — 95 — 95 9! 98} 
494,008 Do. Pref, Brock ., ee [ES ee ee ee Btock 4 4 4 101 —104 103 —105 ee oe 
494,908 Do. bal. do .. Stock 4 4 4 88 — 86 — 86 844 | 8i 
1,380,000 Ону and Bouth Lendon Вайт ee oo T ee zs oe 2 23 60 — 52 50 — 52 1 
86,000 Crompton & Oo., Mos. юе x) es ео ee еә 8 1i b oe 13— 12— 31 
100,000: ( Do. 6 Bot to 11-000 of | Debe. to 900 ot £100, and - zs s Sa 96 — 98 95 — 98 $s 
99,261 | Edison & Swan United Elec, Light, “ A ” shares, £8 10993600 | 5 | ми | Nil T = 14 - » M 
17,180 Do. do. 44 Deb. Sen ыл йы EM b Nil Nil 1 i- 10 Е n" 
64,098; Do. ad 1% Deh 100 ee ee ә 39 — 77 78 — 78 oe ee 
100,0001 Do. са. Se Prov, Cer ‘all pd, ee е өө 14 — 79 16 — 7 . LJ 
119,100 Electrio Construction, 1 to 115,100 I 9 6 96 6 96 > 1 18 12— 18 13 T 
Do. do. 7 Oum. Prei. 1 to 81 ee ee ee - ee oe $ T: 21 Dem 24 ee ee 
82,5008 l Blocs со, ПР ‚1% Mort, . Stock >. 8 E „р zum, $1. 
95.000 Gen ectrio [] $ um. re ЫЫ ee ee ee ee 10 6 b ee 94 ACT 
200,000 do. us о Deb. ae oo oe ee Btock % * e 98 — 98 98 — 98 HA oe 
200.000 Henleyss ( e T.) Telegraph е ee ee ee ео р 90 96 90 96 15 96 = 124 \ 14 - 1 113 
45.900 до, Iit. Deb Stook  .. .. |В : : 107 ай 107 —111 m 
60,000 | India-Rubber, Gotte-Percha & ks P ‚| 10 |10% |10% 19 — 40 19 — 20 198 194 
800,000 до. до. 4 96 lst Mort. Deb. ee . 100 —108 100 —108 ee 
87,600 Liverpool Overhead Railway, Ord. .. .. 1s ce 0c of 10 18% | 18% ais 4 4 
10,000 1 Do. do. Pret. 3 ee ee ee өө 10 es ee ee 10 — 104 10 — 104 ee, е-е 
i Telegraph Construction — 19 909% 20 , | 209% 86 — 89 B6 — 89 s is 
150,000; do. Deb. B Вав, "Nos, 1 to 1,600 Red, 1909 100 ee ee ee 101 —104 101 —104 ee ee 
640, 0003 Waterloo & Оңу Railway, on. өө ee oe e» ee 100 8 96 83% 83% 89 — 92 89 — 93 os oe 


A period of nine months. t Quotations on Liverpool Stoch Exchange. 1 Unless otherwise stated all shares are fully paid. < From Manchester Share Liss. 
ЕЕС — ri - 


Bank rate of discount 8 per cent. (Арт! 21st, 1904 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES. 


Olosing Business done 


NAMB, or Quotations week ended 
i Share, | 880 years June 8. June löth. June 15th, 1904. 
—1 1801. 1909; | 1909. Hieb Lowest 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord... .. .. 1 ка $ ў: a i p °° 
50,000 Do. 7 9% Pref. . „ wi. жа! wd 1 ‘a as vá d— 1 1— 1 14 * 
12700 | B jion à 2 В, - Simmel 8% | B% |10% по 10 —41 10% 105 
rom t Up., *) , ee жч 
20,000 Do. 1 Cum. Pref. ee 5 ee ee ae 104— 103 1 10} ee ee 
250,000 | Central Electric Supply 4 Deb. Stock .. ix vx ° 100 РЕ x 2s 105 —108 105 —108 z 24 
50,000 Charing Cross and Strand ty Supply ND * ек 6 |10% |10% | 8% 74— 8 "— 8 d 7i 
40.000 Do. do, „ Clty Undertaking” 44% Cam, тып 1! 3 К a 4 р = 8 » 
. о. á oe ee ee ee = Li 
40,000 Do. do. 1 ee .. . ee ee ee 5 . ee + Б 4 5 43% ы 
950,000 Do. do. 4 Deb. Btock Red. oe ee ee ee 100 oe ee 22 104 —106 x 102 —104 xd 6 6 
44,486 |*Chelsea Electricity Supply, rw "E C: 5 | 4% | 44% | 5% 6— 62 — 6à 33 
179.580 m Р Ha b. 8 i T T Stock д ‚ә x^ ч wrth 15 Т 11 " di 
of London Eleotrio Ord. 40,001—110,595 T ee 10 5 5 5 — Y ta 
40,000 " Do. Cum. "a to 40, " ee ee ee 10 * % * 18 — 14 13 тар 14 138 133 
400,0001 Do. H Deb. Btock, N at 115) all paid ee ee oe ee ee ee 121 —126 121 —126 d. z^ 
B00,000 Do. 2nd Deb. Stock, Prov. „all .. | 100 à is XS 101 —104 101 —104 10353 z 
40,000 | County of London & Brush Prov. Electric Ligh g, Ord. 1—40,000. . 10 4% | 4% | 4% т; 14— 3 8 ii 
20,000 Do. do. do. ET] 40, —60,000. 10 . „+ .. 11 — 12 11 — 12 11755 ia 
400,0001 Do. do, . ee se ee „+ es ee . 106 —109 106 —109 Bs == 
roc is Do. á do. & 2nd Deb, Моск Kc ds а. Уй took (xd wey к 99 P 100 —108 1014 | 100j 
mundson’ 8 lectric rporation, Bhares Р . ee ee А . — # еэ 
80, Do. do. 6 Cum. Pref, ee — ee es ee => 54 её dE 2 
jc РРР е | “ Ist Mort, Deb. Stock . | 100 T w | эж pos 105 1 107} | 107 
htsbridge Elec ee ee 6 10 -— ень + Фә dd 
13280 — в ое. do. 4 % Debenture Stock ee ика P * - m? шг! ge It as 
on Electric Su y Corporation, , P ee ee ee oe oe — — >, "n 
49,840 e . do. 6 96 Pref. 6 ee ee ee 4 5 а f э” E d 
100000 | m tropotian Eleotris S „ вой б ex | n3 e | 19- 2 ызы D is 
e о Supply, zm E 2% i» 
71,106 % Cum. Pref. rine 106, £3 paid ee 5 ee ee ee 84 — 60 ли 58 51 
0001 ns до, 15% Mort. Deb. 8 ee ee ee ee ee 109 —113 109 —118 ee oa 
rr аа D Ж ey | 124 193 124— 184 " vs 
, о E ee ee ee — +? 3: 
000 | St. James' and Pall Mall Electric » Light, Ord «d »s b 5 12770 144% 14 — 15 14 — 15 T . 
20,000 Do. do. 7 % Pret. 90, Б $s $n 8— 9 ч — 9 83 z 
150, 0001 Do. "n Bà Deb. Btock Red ee 100 ee ee А ee 97 —100 97 —100 ee se 
12,000 Bmithfield Markets Electric В Om ҢА » as b i» 2496 4 96 8 — 84 8 — 33 . . 
K F VVV аа s 
on t — Он, ee ee ee ee ee ee 22 um 
B0,000 | Urban Electric Suppl upply, © Ga. А өө ee ee ee 5 - ©» is i 44— 5 і .- 
80, . о.б Cum. Pret, ee ee ee ee ee b . ee . 4 4 5 se 2 
110,000 | Westminster Electric Supply, Ord. р уллы, mE CNRC d Б | 108% |19 % | 134% " a" d 184 12} 
28,141 Do. do. 5 % Cum. Pref, .. oe oe ee b oe 6i— EL 61 TT 
| 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. Ape quee 
MARKET QUOTATIONS, Wednesday, June 15th. | ы 
- 
CHEMICALS, &o. METALS, &o. (continued). MM. ME Ine. ce Des. 
а Acid, Hydrochloric "A . per owt, 50 es g Copper Sheet А А .. рег ton £69 ) £3 dec. 
e “j trio per ot. 221- MA 0 » per ton £69 5 £3 dec . 
a „ Охајіс.. dé ue . per cwt, 82/- já е ee (Electrolytic) Bars .. рег ton £62 i h. £2 dec 
a „ Sulphuric .. * .. рег cwt. 5/6 A e is " Sheets .. per ton £78 A дес 
a Ammoniac, Sal per cwt, 42/- - € _ “ii н .. рег ton £72. £2 dec. 
a Ammonia, Muriate (crystal) per ton £88 10 МА е " " Н.С, Wire per lb. 7d. 14. dec. 
a .. per ton £80 is f Ebonite Rod T e" .. per lb. 8/8 “+ 
а В!еасһїп powder . i .. рег ton £4 10 2 7 е Sheet - per lb. 8/- oe 
a Bisulphide el Carbon as .. рег ton 415 40 п German Silver Wire per lb. P м ө» 
а Вогах.. е oe per ton £18 * h Gutta-percha fine . ee . per lb. z .. 
a Benzole (90 а è ee .. per gal. 77 аъ h India-rubber, Рага fine .. .. per lb. 4/8 to 4/83 . 
a „ (50/909%) .. .. . per gal. 5/6 6% € Iron, Charcoal Sheets .. per ton £18 A 
a Copper Sulphate .. T per ton £21 10 $ á , Pig (Cleveland warrants) per ton 42/9 2d. dec 
a Lead, Nitrate К А .. рег ton £94 ; í ,, Forgings, according to size рег ton From £11 sie 
a , White Sugar “a .. per ton £81 * i , Scrap, heavy .. per ton 47/6 to 50/- es 
a iix i g e. per s u^ y T á ,, Wire, galvanised No.8 .. per ton 15 ч ө» 
а Methy pirit . per gal, A | ` ^ 
a Naphtha, Bolvent (90%, a "160° С), рег gal, 5/6 ы g Lead, English Ingot ef .. per ton #11 15s. 5/ dec. 
a Potash, Bichromate, in casks .. per lb. Bd. . g " Sheet s. рег ton £11 178. 6d. dec. 
a „ Caustic (15/80%). . .. per ton £94 ‘ m Manganin Wire No. 28 . per Ib. 8/- —— 
a Bisulphate .. per ton £85 А g Mercury per bot, £ e» 
a Bhellac - .. рег сиё, 220/- - d Mica (in original савев) small . per lb. 6d. to 7 `. 
a Sulphate of Magnesia И .. рег ton &4 10 8 e. eon 10 50 medium per Ib. 2/6 to 4j- - 
a Bulphur, Sublimed ponet .. per ton £6 10 ss d large .. per Ib. 4/6 to 8/8 ee 
a pos ered per ton £5 10 oe p Phosphor Bronze, plain castin per lb. 1/- to 1/24 - ee 
a Lum .. per ton #5 ^i p „ rolled bars & rods per lb. 1/- to 1/8 sé 
a Boda. Caustic o (white 0 .. per ton £10 15 - p " Peer per lb. From 1/1 ve 
а Crysta .. per ton £8 - 0 Platinum - e á per o£, £4 * 
a "rt one RA ‘casks. Š .. per lb. 94d. ER e Bilicium Bronze Wire .. per Ib, 9d, to 11d, - 
4 Steel, Magnet, acc’d’ n p n per ton £58 ө» 
METALS, &o. 6 3 " bars ка сас 2 ee 
b Aluminium Ingots, in ton lots .. per ton £130 25 g Tin Block .. — ..  .. per ton E122 } * #3 dec. 
b " Wire, in ton lots .. per ton £168 ae n BO Аг e per Ib, 1/6 ee 
b Sheet, in ton lots .. per ton £166 е п „ Wire, Nos. 1 to 16 .. per Ib, 1/64 oe 
p Babbitt’ 8 metal ingots per ton £48 to £180 p White Anti-friction Metals— 
e Brass (rolled metal 2" to Уз basis per lb, Gad. "White Ant" brand .. per ton £19 to £62 T 
c€ „ Tube (brazed) per lb. 624. id. dec. j Yarns,2/10s Grey Cotton, on sp 2 per lb. ва. ee 
€ „ „ (solid drawn).. .. per lb, iid, Id. dec. „ 6 lea. Flax. ES per lb А ө» 
c „ Wire, basis.. 2 .. per lb. 67d. А i » 5 ply 10 lbs. Russian per lb, 4а. ce 
е Copper Tubes (brazed) .. per Ib. 94d. j „ 10 lbs. Russian, single .. per lb. 44а. ee 
с » (solid drawn) per Ib, 94d, 1d. dec. 11 lbs. Jute rove per ton £11 2$ 
a » Coppe r Barr (best selected per ton | £09 | "£3 de c. | k Zinc. Sh’ t (Vieille Montagne hnd. Y per ton E95 Б > 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Bmith & Co., f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; k Edward Till & Co.; ¢ Bolling '& Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris AN Ltd.; т W. T. Glover & Co., Ltd.; п P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Li nox Bronze Co., Ltd. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 

Week | Receipts for | No. Miles ; Week | Receipts for | No. Miles 

Locality. ending the week. E Total to date. open. Locality. ending the week. p Total to date. open. 

£ &% & 6° | * : £ £* | а. £* , p 

Aberdeen ..  ..|Junell| 1,419 | 7252 2 2,985 522; 10 — 8 Dover es June 11 204 |— м | 28 4.382 — 2444 8 — 
Birmingham ‚| „ 11] 5559 | +592 | 24 129,289 + 7,274 — 8 Dublin se e| o» 10 6,607 | 4489 24 107,587 + 2,816 | 47 * H 

Bournemouth  ..| ,, 8| 1,098 | + 45 10 | 11,093 — |104 — East Ham .. a M 766 | +177 | 10 1946| + 832) 5 |+ 
Blackburn „ 181 1,082 | +187 |11 | 10,413|+ 660 184 | — |$ | Glasgow „ 11 | 15,570 | +846 | 2 | 25377 — 2,716 10 (+5 
Blackpool u- B 840 | + 65 | 10 8,788 + 668 — 3 Halifax (2 weeks) . „ 1| 8,598 — 348 | 9 13,191 | + 499 | 83 [+3 
„  —Fletwa| „, 11| 585 |—816|94 | 8215|— 683| 74 — 5 Huddersfield | » u 1804 | +186 |10 | — ЭШ I. 255 
„  —Lytham | , 9| 435 — 227 82 | 7855 + 5,59 7j — |& Hull „ 11| 2082 | +860 10 | 21,868) + 2216| 13 | +24 
Bolton & é „ 12] 1,880 | —114 | 11 20,110 — 129 25 | — |t Ilkeston s» 8 199 | — 82 | 2 — — | 4 — 
Bradford ..  ..| „ 1 | 4,796 |*1188 |10 | 47,122) + 4987/46 — |S|Ipswieh ..  ..| „ 1| 489 | — 10 4.906 — | 104 | — 
Brighton „ 19|] 918 | + 72 — 9,562 — 7| — | Isle of Thanet ..| „ 11 648 | + 95 | 93 8,513 | — 397 | 10$ — 
Bristol М „ 10| 5.118 | 4396 | — — — |98 |— |Q Leeds e e| œ 4 5,850 — 1888 — | 57,791| + 2,860) 8 aem 
( Devonport „ 8| 630 | 73 22 | 10791| 1.625 6 | — | Liverpool ..  ..| „ & | 10,81 |—1276 23 |296,881| + 9,676 108 | — 

Vine: d rb'ge ow 787 | —861 | 22 17,768 | + 501 — |} London C. C. e| „ 4 | 11,949 | —828 | 9 | 205,41! | 715.20 Suk |—1ү 
© Gateshead 8 865 | —168 22 19,902 + 92 10$ |+ 2 | © | Manchester.. „ 11 12.559 |—11904 10 | 122,176 + 1,875 1818 — 

;Gr'n'k—Pt. Gisgw „ 8| 617 | 6 22 | 11,144|+ 659| 7% | — „ | Newcastle „ 11| $722 | +517 | — - | = |1, 17 

Hartlepool 7 e 804 | —142 22 ; + 471 172 Portsmouth. „ 11 1.965 | 4876 | — | 19,082| 4 1,778 | 144 — 

Oldham—Ashton „ B| 698 | —113| 22 | 11623| — 6&0| ь | — Salford „ 6 4,118 - 1490 — | 89,506 | + 3,965, 80 ' — 

: Potteries .. „ 9| 1,649 | 147 | 92 86,993 | + 2,785 453 | — |2 Sheffield » 12 4,612 | +590 | 11 | + 1,687 83 |+ 5k 
© Southport... 60. S 452 | —216 | 22 Ў + 420 Sy — | & | Southampton | » 9| 1,056 | —275 | — E — 921 — 
& South Staffs. » 8 712 | --900 | 22 17,165 | — КОЗ | 214 | —3 | '¥ | Southend-on-Sea ..| , 8 328 | + 7] 10 8,025 | + 1 | 12 

Swansea А 5» B 526 | —194 | 29 11,095 | = 702 — |} Sunderland .. os} gp 12 1,20 | 54 | 10 12.955 905 90 +1 
Wolverhampton. „ 3 853 | —447|22 | 8,126 — 354 102 |+8 | © | Tyneside ; : 22 6.90 770 89 |+ 
M Yorks. Wool Dist. | „ 3 569 | — 23 22 12.402 + 5,207 6 | — | Б | West Ham 85 — — == 
(Miscellaneous „- 8| 8,295 —1488 | 22 54,237 | + 2,844 | — | — © Wolverhampton .. — 7588 — 
Burnley „ ll] 1,051 | 434156 | — — — 1 +84 |, | Cen. London Rly... 665 6 — 
rn : : 9 A 4 а — — City & S. Lon. Rly. f e — 
zar е — 9,0831| + 580 14 | — Dublin—Lucan Rly. — 
Chatham & Distriot 9 600 | + 54 | 23 | 12,565 | + 1,835 | 8'68 | — L'pool Overh'd Rly. 27 — 

о: КАДАР" 9 659 | —118 ' 93 9.807 | — 657 — Mersey Railway ga. T 7,085 | [а 


b^ Suas rq ptm ^ 
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THE RATEAU STEAM TURBINE. 
By WALTER RAPPAPORT. 


THE state of the steam in a turbine is dependent on the 
area of the passages. Thus by making a rough sketch of a 
steam turbine and paying special attention to the size of the 
passages in the several sets of guide and moving blades in 
their relations to each other, one gains quite a clear idea of 
the action of the steam. This method has been adopted in 


Fie. 1.—DBa Lavat AND Fig. 2.— RiEDpLER-SrOMPF. 


RiBDLEB-STUMPF. 


figs. 1—5, demonstrating the principal types of steam turbines 
extant. 

Fig. 1 shows a sketch of a single-stage action turbine, 
system de J.aval or Riedler-Stumpf. The steam expands in 
the conical nozzle 4 from boiler pressure to about condenser 
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Fia. 8.— DIAPHRAGMS ОР RaTRAU TURBINE, 


is applied. This drawing corresponds to another type of the 
Riedler-Stumpf turbines, - 

Fig. 3 illustrates a turbine with pressure stages; the 
steam expanding in A only to a certain degree, acts upon Bi, 
with the attained velocity, expands more in As, acts upon в, 
and soon. Picturing to oneself velocity staging within each 
of the pressure stages, one веев that fig. 8 representa the 
action of a Curtis turbine. 

If the steam expands not only in the fixed parta, А, Ag, ÈC., 
of the turbine, but if it is allowed to expand also in passing 
through the moving blades, one gets a construction corre- 
sponding to fig. 4, which represents the well-known Parsons 
turbine. In the specification of a new German patent, the 
proposition has been made to reconvert the velocity of steam, 
which it has gained by expansion, into pressare in the 
fixed nozzles 4,, Aœ &c., во that the pressure curves here 
shown are attained (fig. 5). А 

~The pressure stage turbine of Parsons is а reaction 
turbine ; the circumferential speed of the moving wheel must, 
therefore, be equal to the steam velocity in order to utilise the 
steam energy economically. In order to avoid too high a 


pi 


17 2 ч um. 


Fra. 6.—LONGITUDINAL SEcrion oF RaATEAU TuBBINE.. 


pressure, and acte upon the moving wheel, в, with the 
velocity thereby gained. Directly under the turbine sections 
in figs. 1—5 the corresponding pressure curves are drawn, 
and below these in figs. 1—4 the velocity curves. 

Fig. 2 shows also в pure action turbine, but the velocity 


attained tbrough expansion does not act on one moving 


wheel only but on several ; here, therefore, velocity staging 


velocity, Parsons was obliged to make use of a very great 
number of pressure stages, thereby making his turbine very 
long and costly. ` 

All these drawbacks Rateau avoided in his turbine con- 
struction by lettiog each moving wheel revolve'in a closed 
chamber, so that his turbine repre:ents an action-pressure 
staging turbine. If, therefore, а Rateau turbine is to be 


1010 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,386, JUNE 17, 1904. 


built for the вате number of revolutions r minute asa 


Parsons turbine, all other conditions being the same, it needs 
only half as many moving wheels and is, in consequence, 
considerably shorter. ` ME 

Fig. 6 shows a longitudinal section of a Rateau turbine, 
fip. 7 а view of the same with opened casing. This is a 


° 


being connected only to the enclosing cylinder, во that here 
a certain thrust takes place. This is the case also in 
figs. 6 and 7. 

Another advantage claimed for the Rateau turbine over 
that of Parsons is that the possibility of leakage is far less. 


Parsons was obliged to reduce the clearance on the whole 


Fig, 7. CRaATBAU Товвіхе wira Covgn Removap. 


horizontal axial-flow turbine with 25 pressure stages. The 
team enters at A, and is directed by guide blades Bi, that 
occupy a part of the circumference of the diaphragm m,, on 
to the moving blades с, After having given up nearly all 
its velocity to the moving disk c, it passes to the guide 


blades B,, which already occupy a larger part of the circum- 
ference of the diaphragm than в. The steam, therefore, 
expands gradually in the passages between the guide blades. 
At K the steam goes to the condenser. Within a chamber 
nearly the same pressure exists on both sides of the moving 
disk, so that only an inconsiderable axial thrust takes place, 
unlike the design of Parsons, who must counterbalance this 
end thrust by balance pistons. : 

For turbines for marine purposes, a certain axial thrust 
is, however, very desirable in order to balance the thrust of 
the propeller. For this purpose a part of the blade rings is 
attached to а drum without any partitions, the fixed blades 


circumference between moving wheels and casing to a mini- 
mum, while in the Rateau turbine the steam can only leak 
throngh the small space between the diaphragms and the 
shaft. ö | 
These diaphragms themselves are shown in fig. 8 (p. 1009). 
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Fic. 11. 


Fic. 12.—Heat ACCUMUCLATOR. 


They consist of riveted steel plates which surround the shaft 
with a play of +, in., and are inserted steam tight in the casing. 
The shaft is carried at the ends of the turbine by two bearings, 
which are either cast separately and screwed on to the casing, 
or are cast in one piece with the latter. In larger turbines, 
as in the one represented by fig. 6, а third bearing is applied 
within the turbine. Special arrangements are made to 
prevent the oil, which is pressed into the bearing by a small 
oil pump, from penetrating into the turbine, otherwise the 
exhaust steam could not be led directly to the condenser, and 
from there back to the boilers, and thus a considerable advan- 
tage of the steam turbine would be lost, "Very large Rateau 


A 
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turbines are also divided into bigh and low pressure 
cylinders, their shafts being connected by a coupling, and 
carried in the middle by a bearing which is separated from 
both casings. 


TABLE I. 
Pressure kg/om? abs. абата aai 
No. of Load н.р, | sumption per 
revolutions. In front of electric. 1 
| Boiler. turbine. | Condenser. · P. . 
2,050 12:0 9:6 0:115 512 717 kg 
2,213 »" " TERN 526 70 „ 
á 2,420 » [T] 97 536 6 95 » 
2.095 160 9:6 0:115 520 705 „ 
2,259 а 5 i 537 683 „ 
2,429 n » » 545 6°72 » 
2,011 160 110 0:128 606 705 „ 
2,225 T T » 626 681 „ 
2,429 . ” ” ae. 643 661 ,, 


Fig. 10 represents the result of a teat on a 500-K w. turbine 
built by Sautter, Harlé & Co., of Paris. Still better results 
have been achieved by a renewed test of the same turbine, 
given in Table I. 


TABLE I].—ReEvoLUTIONS PER MINUTE = 1,500. 


E Pressure kg./cm? abs. | Tempera Steam 
Load : ture consumption 
W. | in the | in front of the first ' са one r 
boiler. moving wheel. | Condenser. ene oe n | 
194 | 1331 ~ 217. 0:078 148 14:5 kg 
425 , 109 4'06 0 083 155 113 „ 
669 118 5:99 0 14 162 108 ,, 
871 127 7:89 0 222 175 112 „ 
1,024 | 12:6 8:19 0171 176 9 97 ,, 


i 


For rotating the turbine in a reverse direction, the blades 
N are provided, to which the steam goes through pipe L. 
This steam also flows off through pipe к to the condenser. 


To enable the turbine to be overloaded up to 50 per cent. 


without any damage, а pipe is led from the boilers directly 
to the guide blades in the middle of the turbine (not shown 
in fig. 6), through which high pressure steam is guided also 
to the second part of the turbine. Fig. 9 shows the general 
arrangement of & Rateau turbine with continuous current 
dynamo; T is the turbine, D the generator, and с the con- 
denser (belt driven), the governor being represented by d. 

In the accompanying tables and curves a number of resulta 
of testa are shown which have been made on Rateau turbines. 
First, Table II. gives the results on a 1,000-Kw. turbine 
which has been examined in the test house of the Maschinen- 
fabrik Oerlikon, of Switzerland. 2 

Fig. 11 shows the efficiency of a Rateau marine turbine 
at different steam pressures. | 

Lastly, an apparatus may be mentioned that Prof. Rateau 
has developed in connection with his turbine, a heat accumu- 
lator. Such an accumulator consists of one or several vessels 


containing a great number of cast-iron dishes filled with 


water. It serves to store up the heat of the exhaust steam 


TABLE IlI.—STEAM CONSUMPTION PER H.P.-HOUR IN KG. 


Condenser pressure, kg/cm® abs. Admission pressure, kg/cm? abs. 


— 


Е 2 | 1 ; 05 
"HW nm | 
0-08 | 93 12 165 
013 107 144 216 
018 | 12 105 %8 


of intermittently-working steam engines, and to give up 
the heat continuously and in the same degree to a low pres- 
sure turbine. In this way one is enabled to gain more than 
500 Н.Р. from the exhaust steam of а colliery winding engine. 

The action is ав follows :—If the primary engine works the 
superfluous exhaust steam that the turbine cannot make use of 
at onte is guided over to an acoumulator which absorbs the 
heat by means of the cast-iron dishes and the water, and thus 
- condenses the exhanst steam. By this the general tempera- 


7 


ture of the accumulator rises and the pressure correspond- 
ingly. While the primary engine is not working, the stored 
heat evaporates the water in the accumulator, and the pres- 
sure falls. Such apparatus are in action at present, one 


TABLE IV. 
OE * T€ | Pressure kg/om? abs. | Steam 
emperature 
revolations. KW. | ` ~r | Centigrade. hee 
Admission. Condenser. ; H.P.-hour. 
1,610 — 0136 | 0:087 1114 ы 
1,589 70°8 0:381 0088 | 111 23:26 
1,600 . 140°9 0:659 0198 135 19 14 
1,591 202'0 0 902 0 163 137 18°03 
2325 | 1:034 0°196 147 17:88 


| 
| ! 


| of them for the last year and a half in the mines of Bruay, 


in France. This one is built for stops of a minute, but 


"nevertheless suffices for four minutes. The construction is 
-shown in fig. 12. E 


The resulta of two tests of low pressure Rateau turbines 
im connection with a heat accumulator are given in 
Tables III. and IV. | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STEAM TURBINE AS APPLIED TO ELEOTBICAL 
ENGINEERING. | 


By the Hon. CHARLES A. Parsons, F. R. S.; G. GERALD Stoney; 
aad C. P. Martin (Members). 


i (Abstract of Paper read May 12th, 1904, in London.) 


IN the-early days of electric lighting tbe speed of dynamos was far 
above that of the engines which drove them, and therefore belts 
and other forms of gearing had to be resorted to. 'To make a high 
speed engine, therefore, was of considerable importance, and this 
led to the possibilities of the steam turbine being considered. 

The first comprund steam turbine censtrocted, in 1884, was of 
about 10 H.P., and ran at 18,000 r.p.m., the diameter of the arma- 
tore teing about 3 in. This machine, which worked quite statis- 
faxtorily for scme years, is now in the South Kensington Musenm. 

Before, however, this first turbo-dynamo was с nstructed, a set of 
preliminary experiments were commenced at Gate shead-on-Tyne. 
Trial shifts were run in bearings of different descriptions up to 
speeds of 40,000 x. p. m.; these shafts were 13 in. in diameter and 
2 ft. long, the bearings being about > in. diameter. No difficulty 
was experienced in attaining this immense speed, provided that the 
bearings were designed to have a certain small amouat of “give” 
or elasticity, and after the trial of many deviees to secure these 


conditions, it was found that elasticity combined with frictional 


resistance to transverse motion of the bearing bush, gave the best 
resulte, and tended to damp out vibrations in the revolving spindle. 
This result was achieved by a simple arrangament; the bearing in 
which the shaft revolved was a plain gun-metal bush with a collar 
at one end and a nut at the other; on this bush were threaded thin 
washers, each being alternately larger and smaller than its neigh- 
bour, the small series fitting the bash and the la'ger series fitting 
the hole in the bearing block, these washers occupying the greater 
part of the length of the bush. Lastly, a wide washer fitted both 
the bush and block, forming a fulcrum on which the bush rested, 
while a spiral spring between the washer and the nut on the bash 
presed all the washers tightly against their neighbours. This 
form of bearing was exclusively used for some years in turbine 
engines aggregating some thousands of horie-power, but it has 
since been replaced by a simpler form fulfilling the same functions. 
In the latter form the gun-metal bush is surrounded by several 
concentric tubes fitting easily within each other with a very slight 
lateral play ; in the interstices between the tubes tbe oil enters, and 
its large viecosity when apread into thin films has the result of 
producing great frictional resistance to a rapid lateral displace- 
ment of the bearing bush; the oil film has also a centring action, 
and tends, under vibration, to assume a uniformity of thickness 
around the azis, thus centring the sbaft, and like a cushion, damp- 
ing out vibrations arising from errors of balance. Tais form of 
bearing bas been found to be very durable and quite satisfactory 
under all conditions, 

In 1888 several turbo-alternatore of 120 н.р. were supplied for 
electric lighting stations, and at this period the total horse-power of 
turbines at work reached in the aggregate about 4,000, all of which 
were of the parallel flow type and non-condensing. | 

About 1890, however, on account of the tem 
of the patents, the radial flow type of turbine was reluctantly 
adopted; this was in 1893 to work condensing, and a 
100-xw. plant single-phase alternator at 4,800 r.p.m., when tested 
by Prof. Ewing, was found to take only 27 lbs. per xw.-hour with 
100 lbs. steam pressure moderately superheated to about 70° F. and 
with 27 in. vacuum, a result comparable with the beat obtained by 
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1 engines at that time. and thus a wide field was opened 
up for the use of the steam turbine as & prime mover. Many of 
these planta, mostly of 150 xw., were made for the electric lighting 
stations of Newcastle, Cambridge, Scarborough, and elsewhere. In 
1894, on the recovery of the original patents, the parallel flow type 
was reverted to, with considerable improvements in design calcu- 
lated both to increase the economy and decrease the cost of manu- 
facture. The first large turbines of this improved type were of 
350 Kw. output, and were placed in the Manchester Square station 
of the Metropolitan Electric Supply Co. 

In 1900, two 1,000-&w. turbo-alternators were supplied to the City 
of Elberfeld, in Germany. 

ese turbines were of the tandem type in which the expansion 

of the steam was first carried out in a high-pressure cylinder and 
completed in a low-pressure, but it was soon found that better 
. economy, except possibly in very large sizes, could be obtained by 

having the whole turbine in one cylinder. 
^. Large numbers of tests have been made from time to time, chiefly 
by various consulting engineers and station engineers, out of which 
the following are selected, as shown in Table I. 


TABLE I. 

At stop vaive. Steam used per hour. 
UM 8 Speed 

above uper- v pee Load i P d 
маиы: heat. In. revs.. per plas Pounds. MU E 

8q. in. 

75-kw. Continuous-Current Turbo for Banbury. 

141°2 84°2 | 271 | 4,140 75°7 2,006 26:4 

144 о | 270 | 4,140 75:2 2,201 29:9 

142 0 | 271 | 4,140 56:6 ‘| 1,777 31:2 

200-kt. Continuous-Current Turbo for Shipley. 

150 | 57 27 ' 9,000 204 2 4,538 22:23 

151 55 | 279 3,000 1012 | 2,698 26:67 
‚ 156 181 273 3,000 20775 4,130 20°39 

151 166 28°0 : 3,000 100 27 2,446 24°41 

800-kw. Turbo-Allernator.—De Beers Erplosive Works. . 

1500 533 27°88 | 3,000 3191 | 6200 20 06 

153˙0 500, 27°78 | 3,000 231:8 | 4 960 | 21:45 

1605 ' 402, 279 | 3,000 154:5 8,670 23°76 | 

1,500-kw. Turbo-Alternator.— Newcastie-on-Tyne E. S. Co. 

196 76 27°45 | 1,200 | 1,442 | 25,962 18:0 

197 - 84 27:35 | 1,200 | 1,015:5 | 20,124 19:8 

196 76 27:95 | 1,200 7140 | 15,288 214 

199 71 28:35 | 1,200 360°5 9,114 25°2 

200 68 28°45 | 1,200 — 2,948 — 

After 16 montbs' use the following figures were obtained :— 

203 92 26:11 | 1,210 | 1,823 32,431 174 

207 66 26:46 | 1,208 | 1,513 27,582 18°23 


1,500-kw. Turbo-Alternator for Sheffield Corporation. 


With vacuum augmentor, snd including 450 lbs. steam per hour 
used by it. 


1136 | 1°83 | 2669 | 1,455 | 1,8316:6 | 24,732 1876 
1116 | 156:4 | 2719 1,500 | 1,061°6 | 19,830 18:66 
141 113 27°72 1,500 5127 | 11,425 213 
154 47T5| 27°72 | 1,500 0 3,128 0 
Without Vacuum Augmentor. 
1156 143 2518 | 1,500 : 1,029°3 | 21,264 207 
137 119 | 25:97 | 1.500 53425 12,820 2402 
1603 72:4 | 26°62 | 1,500 0 | 2,9574 0 
9,000-kw. Parsons Turbo-Alternator Supplied to Frankfort by 
~ Messrs. Brown, Boveri $ Co. 

. 138:5 235 27 1,350 | 2,993 44,200 1474 
170°5 | 187 275 | 1,350 | 2,518 | 38,300 15:59 
142  ' 120 272 | 1,950 | 2,600 41,200 158 
139 114 2792 | 1,350 | 2,600 41,400 15°9 
168°5 | 184 279 | 1,350 | 1,945 30,800 . 15:84 
146 120 27:6 | 1,850 | 2,000 32,600 16:3 
137 | 101 27'4 | 1,350 | 1,442 | 25,400. 176 
142 30 29:3 | 1,350 0 4,700 excited 
142 30 i 293 1,350 , 0 3,560 non-excited 


In all the above tests the barometer is taken as 30 in. 
| Superheat in degrees F., ia all cases. 


500-kw. Turbo-Alternator.— Metropolitan E. S. Co. 


142 0 0 1.800 5062 , 16,903 ' 3339 
147 0 15:67 | 1,800 500 06 14,800 2097 
144 0 | 1857 | 1800 5149 | 14,591 2.35 
145 0 2067 1.800 5172 13945 | 27-22 
146 о | 9257 ; 1,800 50985| 13,714 | 26:89 
14 | 0 © 1.800 0 |- 3,552 — 

10 : Q 1,660 | — 


26`1 | 1,800 0 


The effect of varying уаспа is shown in а condensing turbine in 
fg.1. The effect of varying load isshown in figs. 2, 3 and 4 for the 
1.500-Kw. plants for the Newcastle Electric Supply Co. and the 
Sheffield Corporation, which latter also sbows the advantage gained 
by the use of the vacuum avgmentor described in a later part of the 
paper, and also for the Frankfort 3,000-kw. turbine. 


It will be seen that under the conditions of, say, 140 Ibs. steam 


Pressure and.100° F. euperheat and a vacuum of 27 in. (barometer 


30 io.) the consumptions are in round numbers as follows:—A 
100-K w. plant takes about 25 lbs. of steam per Kw.-hour at full load, 
a 200-kw. takes 22 lbs., a 500-kw. 20 lbs, a 1,000-&w. 19 lbs., 3 
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Fia. 1.—PENNSYLYVANIA SALT Co. 


900-Kw. generator; 250 volts; consumptions at varying vacua 
| at full and half-load. 
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1,500-xw. 18 lbs, and a 3,000-xw. 16 lbs. These figures are derived 
from averages of a large number of tests which have been made 
from time totime. Without superheat the consumptions are about 
10 per cent. more, and every 10° F. of superheat up to about 150° F. 
affects the consumption by-about 1 per cent. 
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A good vscuum is of great importance in a turbine, as the ex- 
paneion can be carried in the turbine right down to the vacuum of 
the condenser, а function which is practically impossible in the 
case of а reciprocating engine, on account of the excessive size of 
the low-pressure cylinder and also of the ports, and valves, 
which would be required. Thus, in a turbine, the derived 
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from & good vacuum is much more than in а reciprocating engine, 
every 1 in. of vacuum between 23 in. and 28 in. affecting the con- 
sumption on an average about 3 per cent. in a 100-x w., 4 per cent. 
in а 500. K w., and 5 per cent. in a 1,500-xw., the effect being more at 
high vacua, and less at low. It is thus seen how а good vacuum is 
of importance in а turbine plant, and in this regard it may be well 
to look into the conditions necessary for obtaining the same. The 
first point is to avoid all air leaks, and this is easily accomplished in 
a turbine plant, as there are no packed glands and stuffing boxes to 
leak. The only places where leakage of air is possible are where 
the turbine spindle comes ont of the Г 
cylinder, and here leakage of air is rendered 
very small by packing the glands with 
steam, so that any leakage which takes 
place is steam, and not air. The next 
is to have а suitable condenser, and in this 
regard sufficient area must be allowed by 
suitable arrangements of the tabes, and also 
ample way for the steam between them, 


proper velocities of the water in the z 
tubes, sufficient supply of cooliog water, 3 b 
efficient means of cooling the condensed Sec 0 
water so as to keep the air-pump cool, and 3 


full provision for extracting by the air- 
pump and other means the inevitable small | 08 
quantity of air which must leak in. By * né 
attention to these requirements, it is un- m pm NE 
necessary to increase the size of the con- | 

denser beyond that used in ordinary ооо aa 
Practice, eo that in the case of the most 
recent condensers for steam turbines from 
10 to 12 lbs steam is condensed per 
square foot per hour; and at this rate of 1 
condensation, vacua of from 273 in. to 28 in., with barometer 30 in., 
сап be obtained at full load The amount of cooling water gene- 
rally allowed is about 50 times the full-load steam consumption, 
which will increase the vacuum under normal conditions by about 
2 in. or 1 in. over that obtained by the usual 30 times the steam 
used. If we allow 14 ft. total head on the circulating pump due to 
lift, and for friction in the pipes and condensers, &c., which in most 
cases is excessive, especially where the return pipe is sealed, with 
50 times the steam consumption in a plant taking 18 lbs. steam per 
KW.-hour, and assuming 50 per cent. efficiency in the pump and 
motor, the power used by the circulating pump: is only 1 per cont., 
and with circulating water 30 times the steam consumption it 
would be 0'6 per cent., a difference of only 0'4 per cent., such & 
small difference as not to be comparable with the gain of 4 per 
cent. to 5 per cent. in the turbine by the use of increased circulating 


water. 
(To be concluded.) 


Tan I. E. E. STubzENTS' SECTION. 


TuHERE have been 11 meetings of this section during the past 
session, excluding the annual general meeting. The average 
attendance bas been 36. The following papers were read :— · 


* А German Workshop," by F. Neuhaus, A. C. G. I. 

“ The Operation of Electric Lifts,” by Н. Church. 

“The Equipment of a Sub-station with Rotary Converters," by O. J. Davis. 

“The Equipment and Working of Small Private Generating Btations," by 
H. Purle. 

“The Testing of Alternate Current Machinery,” by R. J. Kaula. 

' Automatic Railway Signaling, ` by E. Fisher. 

“The Determination of the Correct Proportion of Condensing Plant in a 
Central Station,” by P. V. Hunter. > 

" Notes on Commercial and Experimental Testing of Continuous Current 
Machinery," by L. A. Lewis. - 

“ Armature Reactions in Ае он by Н. W. Taylor. 

“Insulation and Insulators,” by Н. D. Symons. Я | 

ө alternating Current Commutator Motors," by Е. Creedy, A. C. G. I. 

“ Some Notes on Steam Turbine Testing," by G. J. Seeley (read at the annual 
general meeting on May 18th). 


Visits have been paid to the following works :— 


County of London Co.’s supply station, City Road, N. 
Incandescent Electric Lamp Co., Hammersmith. 

India-Rubber, Gutta-Percha and Telegraph Works Co., Silvertown. 
Baker Street and Waterloo Railway tunnelling works, Lambeth. 
Central Telephone Exchange of the General Post Office. 
Central Electric Supply Co., Marylebone. 

Thornycroft & Co., Chiswick. 

Board of 1 rade Electrical Standards Laboratory. 

Metropolitan Electric Supply Co., Willesden, N.W. 

Western Electric Co., North Woolwich. 

Electrical Power Storage Co., Millwall. 

Great Northern and City Railway. 


During the Easter vacation a party of the Students’ Section 


visited the Birmingham district. The number of students in attend- 
ance was 42, of whom 23 were from London. The various works in 
the district to which visits were paid have already been mentioned 
in the REVIEW. | 

On Friday evening, April 15th, the annual dinner took place at 
the Midland Hotel, with Mr. H. D. Symons, chairman of the 
Students’ Committee, in the chair, and Mr. Vaudry and Mr. J. K. 
Catterson-Smith, assistant hon. local secretary, as guests. 

The report is signed by Mr. H. D. Symons as chairman Students 
Committee, and Mr. A. G. Ellis, the students’ hon. secretary. 


Gas Explosion.—A gas explosion which occurred at a 
Bunderland Hotel, on Monday, seriously injured four persons. 
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PHYSICAL SOCIETY. 


AT the meeting held May 27th, 1904, Mr. J. Swinburne, Vice- 
President, in the chair, a paper entitled The Law of Action 
between Magnets, and its Bearing on the Determination of the 
Horizontal Component of the Earth's Magnetic Field with Unifilar 
Magoetometers,” was read by Dr. C. Онвив. Starting with the 
general formula for the action between two magnets perpendionlar 
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to one another, the paper discusses how observations should he com- 
bined when the bigher terms usually neglected in magnetometer 
reductions are taken into account. The calculated values are com- 
pared with the mean values observed at Kew in past years in 
magnetometers of the several types; and conclusions are drawn as 
to the mean ratio of the pole distance to the total length of the 
magnets. The paper concludes with the results of some experiments 
on the degree of uniformity in the pole-distance of magnets of the 
same size and pattern. * 

Prof. Н. L. CALLENDAER said that some time ago he made some 
experiments upon the distance between the poles of magnets, and 
the conclusion he came to was that it was impossible to express the 
pole-distance as a definite fraction of the length of the magnet. He 
had found that, among other things, the pole-distance depended upon 
the shape of the magnet, the intensity of magnetisation, and the kind 
of steel of which the magnet was composed. "There was also a varia- 


tion of the pole-distance with time. i 


Dr. Снвве said that Dr. Bó:gen bad carried out experiments on 
different magnets under different conditions, and bad concluded 
that the pole-distance was а constant fraction of the length of the 
magnet. | | EX 

А paper "On the ascertained Absence of Effects of Motion 
through the Ether in relation to the Oonstitution of Matter on the 
F Hypothesis," by Prof. J. LARMOR, was taken as 

A paper “Оп Coherence and Recoherence," by Dr. Р. E. Внлу 
and Mr. C. A. B. GARRETT, was read by Dr. Shaw. 

Allowing that coherence itself is due to fasion, for which the 
evidence is abundant, recoherence may be due to (1) fusion, (2) 
molecular or inter-molecular change, brought about during coherence 
by the locally violent surgings at the contact. 

RecoLerence is etill unexplained, and any explanation offered must 
take account of the observed effects, viz , that it is a sub- permanent 
effect following coherence, is unstable to various influences, and 
arises с often by reversal of current, but sometimes without such 
reversal. 


PREVENTION OF ACCIDENTS IN 
WINDING. 


Br J. H. MERIVALE, M.A. 


Tum objects of tbe automatic gear, about to be described, the in- 
vention of Mr. T. Campbell Frters, engineer, Broomhill colliery, 
Northumberland, are :— 

1. The prevention of accidents, by substituting a simple mecha- 
nical contrívance for human agency. 

2. Lessened cost, as a highly-skilled brakesman is not required 
to take charge of the winding-engine. In fact, if necessary, it can 
be worked by the banksman, and the brakesman dispensed with 
altogether. * a 

3. Economy of steam, as the gear automatically controls the 
steam valve (or, in the case of an electric winding-engine, the 
starting switch) and the signals of the winding-engine in such a 
way that over-winding is impossible, and the engine cannot be 
started until the signals have been given by both the banksman and 
the onsetter. 

Bo far, it bas been practically tried in its simplest form only, that 
is, without the automatic brake and signalling apparatus, at Broom- 


— * Abstract of paper read at the Institation of Mining Engineers, 
June 3rd, 1904. | | 
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hill colliery, upon a hoist, which bas been in constant and successful 
use since November last. Fig. 1 shows the arrangement of the gear 
as applied to the steam-winch working the hoist, This engine is an 
ordinary ship's steam-winch, with a ratio of gearing of 13°6 to 1 
between the engine-sbaft and the rope-barrel ; and it is not so suit- 
able for the application of the controlling gear, as a direct-acting 
engine, such as an ordinary winding-engine, would be. The auto- 
matic gear is applied to the ordinary link-reversing motion, and 
takes the place of the reversing lever. It consists of a hand-wbeel, 
A, mounted on а ecrewed spindle, в, working through the screwed 
boss of a bracket, c, and fitted telescopically into a spindle, р, 
carrying a mitre-wheel, x. The reversing weigh-bar has an arm 
fixed to it and attached 
to a vertical screwed 
spindle, с, which is 
keyed to a mitre- wheel, 
F, by means of a slid- 
ing feather, and is 
screwed into a mitre- WEIGHBAR OF 
wheel nut, H, which REVERSING LEVER, 
has a fixed position 
vertically on the 
bracket, c. This nut, 
н, gears with another 
mitre-wheel, k, attached 
to a spindle, 3, on the 
other end of which is 
keyed a worm-wheel, 
L, gearing into a worm, 
M, fixed upon the crank- 
shaft of the engine. 
The action of the 
appliance is as follows: 
On the hand-wheel, 4, 
being turned, the motion 
is transmitted to the 
vertical spindle, a, by 
means of the mitre- 
wheels, and the mitre- 
wheel nut, H, being 
held stationary, the 
vertical epindle, a, rises 
or falls sccording to 
the direction in which it is turned; and, being attached to the 
reversing weigh-bar, it raises or lowers the links, which start the 
engine, steam being always on. Immediately the engine starte, 
the worm, M, on the cranksbaft, acting through the worm-wheel 
and mitre-wheel, turns the mitre-wheel nut, H, and so long as 
the mitre-wkeel nut and vertical spindle, о, turn in the same 
direction, and at the same rate, no up-or-down motion of the vertica! 
spindle, G, will take place, so that the reversing links will remain 
stationary. On the hand-wheel, a, being stopped, the vertical 
spindle, G, stops also, but the mitre- wheel nut continues to be turned 
by the engine, and raises or lowers the vertical spindle, a, and con- 
sequently the reversing linke, until they are brought to their mid- 


cages would simply come to a standstill; &s the engine is absolutely 
controlled both in speed, starting, stopping, and reversing, by the 
one hand-wheg!, which can only be turned a fixed number of times 
in. either direction, little or no skill or training is required of 
the engineman, and, in cases of emergency, the engine could be 
handled by anyone with perfect safety. 

The apparatus may evidently be modified in various ways to suit 
special circumstances, An arrangement can be applied to a direct 
acting winding-engine, in which the gear also automatically controls 
a steam brake. When the hand-wheel is turned so as to raise or 
lower the reversing link, it also puts the steam-brake valve into 
position for releasing the steam brake, and, when the engine auto- 


Scale, 1 Foot to 7 Inch. 


Еа. 1. 


matically raises or lowers the reversing links to stop the engine, it 
simultaneously turns the steam-brake valve so ав to apply the brake, 
which of course may be proportioned во as to give any amount of 
braking power, 

In the case o f heavy engines, where it is necessary to have steam- 
reversing apparatus, the motor could be sufficiently powerful to take 
the place of this apparatus, and would be controlled with a starting 
and speed.regulating switch. In either case, the motor 
arranged to work with a friction clutch, the clutch would slip in 
case the motor continued to turn after the horizontal spindle, B, was 
screwed up to the stops: or, by means of an automatic quick-break 
switch (to be presently described), the motor may be made to stop 
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position, and then the engine stops. The hand-wheel spindle, в, 
being screwed and provided with stops, it follows that the number 
of revolutions is limited to tbe distance between the stops and to 
the pitch of thescrew. By properly propcrtioning the number of 
revolutions of the band-whee], a, to the number of revolutions of 
the engine required for the distance of the wind, tbere can be no 
over-winding, as the hand-wheel cannot be turned further, 
once it comes against the stop, and then to move tbe 
engine the tand - wheel must be turned in the opposite 
direction, and tbis reverses the engine. Further than this, 
the hand-wheel, a, must be kept in motion or the ergine stops, and 
consequently should the engineman be seized with any sudden 
illness, so as to prevent him frcm turning the hand-wheel, when 
drawing men, no accident to the men could occur, as the engine and 


after a certain number of revolntions corresponding to the number 
of revolutions of the hand-wheel spindle, B, bat the actual number 
of revolutions of the engine would be absolutely fixed by the stops 

. The apparatus can also be arranged so as to be worked by the 
banksman, the winding-engineman being altogether dispensed with. 
Fig. 2 shows tbe electrical connections for this purpose. 4 and в 
are two ordinary starting switches, with a small holding-on magnet 
and no-voltage release. The motor is series wound. с is an auto- 
matic quick-break switch, worked by the engine or motor—in this 
case by tbe motor. Figs. 3 and 4 show the proposed arrangement 
ofthe switch. It will be seen that movable contacts are arranged 
upon a barrel, wbich has two positions, one in wbich the circuit is 
closed for the motor working in one direction, and the otber for 
the reverte ; and it isalways in one or other of these two positions. 


| “к AUTOMATICALLT - 
| | NEO BY CAGE 
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Following the diagram (fig. 2) of connections, and asruming tbat 
the automatic switch is in position fo make contact as shown by 
the continuous lines, and the switch, p, at the pit-bottom is closed ; 
if the starting handle on the switch, 4, is pushed over, the motor at 
once starts the winding-engino, eo as to lower the cage on tbat side 


nearest to the awitcb, and the handle is kept over by the holding-on - 


megnet. Immediately the motor revclves, it turns the worm- 
quadrant (fig. 3), and thir, at theend of the wind, brings the spring 
into the position shown by the dotted lives ; the spring being then ex- 
ten? ed, the force is sufficient to turn the switch-barrel quickly over, 
breaking the electrical connection on that side. and making con- 
nectian on the other. Simultaneously, tbe switch, p, at the pit- 
bottom is opened automatically by the cage on reaching the pit- 
bottom. Atonce the electrical connection is broken, the current is 
cut off from the motor, and the handle on switch, a, flies back to the 
off position, and it is then impossible to start tbe engine by this 
switch, as the electrical connection is broken (a) бу the automatic 
switch, o, and (ö) by the switch, р, at tbe pit-bottom. Moreover, 
the banksman cannot start the engine in the reverse direction until 
the oneetter closes the switch, к. It may aleo be mentioned that, 


should any of the electrical connections break or the current fail 


during winding, the engine would simply come toa stop. 

An arrangement has been devised so that the brakesman cannot 
start the engine before receiving the signal from both the banksmán 
and the onsetter; accidents due to the brakesman starting to wind 
before he has received the proper signals are not uncommon under 
present arrangements. Fig. 5 illustrates the electrical connections 
of an arrangement in which the brakesman is retained, but by means 
of an electrically-controlled apparatus, he cannot start the winding 
engine until the circuit is completed by both the banksman and the 
onretter, and, moreover, sbould either the bankeman or the onretter 
require to stop the engine after it hed started, either of them could 
do so without the co-operation of the brakesman. a isa starting 
and regulating switch, controlling the motor in the engine boure, 
and worked by the brakesman; B and o are two switches at the 
top and bottom of the pit respectively, айй arranged so that they 
are automatically thrown out by the cages, and tbat the circuit is 
broken both at the top and bottom of the pit. Before the engine- 
man, therefore, can start the winding engine, both the banksman 
and the onsetter must close the switches, B and o. and keep them 
closed until the cages bave moved, as they are so arranged that they 
will not remain closed so long as tbe cages are at the top and 
bottom of the pit respectively. At the same time, as tbe circuit 
is completed, a bell may be arranged to ring at tbe various points, 
namely, in the engine room, on the bank-top, and at the pit-bottom, 
so thet each one is aware that the engine may start. 

Where electrical power was in use for winding, the gear would 
be arranged to act upon the starting and regulating switches, 
controlling the motor or motors working the winding drum, in 
much the same way as upon the reversing link mechanism of steam 


engines. | 
————— — — 
ELECTRO-CULTURE. 


AN interesting and at the same time an encouraging renaissanoe bas 
lately been observed in various parts of Europe. This ie the 
movement that has lately taken place—after many years of neglect — 
in favour of the үү of electricity to agriculture, not only in 
the driving of kinds of agricultural machinery, including the 
. plough, but also in the influence brought to bear by electricity itself 
on vegetation and germination. In France quite recently the 
Minister for Agriculture sent to prefects and sub-prefects a circular 
instructing them to facilitate in every possible way the application 
of; electricity to agricultural operations, and setting forth the 
advantages that agriculture and industry in general would derive 
therefrom. In Belgium still further progress has been made, as the 
interesting question of electricity in agriculture has been introduced 
into the university curriculum. The Minister for Agriculture has 
found tbe subject of sufficient interest for him to commission 
M. Guarini to devote to it at the Agricultura] Institute at 
Gembloux a series of lectures on the questions we are about to 
enumerate. 
We will not go into the description of the numerous experiments 
shown by the lecturer, nor into the contradictory results obtained by 
experimentalists in different countries. As to the latter, we will 


merely remark that tbe products obtained by electro-culture are. 


very abundant, very fine, and very quickly matured. We will 
confine ourselves to the ideas put forward by M. Guarini, 
Le regard to his theories for the chemical and 
m explanation of tbe satisfactory resulta obtained by the 
application of electricity to vegetation. For the last 40 years, 
particularly sínce the researches of the German scientist Bachs 
. (1865), our ideas with regard to vegetable physiology have been 
fairly definite. We can now easily explain to ourselves the function 
of each part ofthe plant, the raison d'étre of each organ, and of its 
form. Moreover, we know a great deal about the function of 
chlorophyll, in particular of what it consists, and what it requires 
to stimulate ite production, and to render it more active. But, on 
. the other hand, we are completely in the dark as to how and by 
what means carbonic acid is decomposed in chlorophyll into carbon 

. and oxygen. | | 
M. Guarini asks whether in these days, where so many things аге 
explained by electricity, we are not justified in thinking that plant 
life also is based on electrical phenomena; he asserts that this is so. 
In the first place, he remarks that contrary to what is believed and 
taught, it is not electricity that can be substituted for light in 


N 


bertath cases in the accomplishment of the function of chlorophvll, | 
but the light of the sun and of arc lamps, with ite electrical radia- 
tione, that can be substituted for purely electrical treatment. | 
We have the best proof of this statement in the following experi- 
ment :— d 

A plant placed in a pot which is enclosed in a metal cage (a 
Faraday cage) dies,althovgh it is exposed to the sunlight. This, 
save M. Guarini, is because the plant is deprived of the 
able influence of atmospheric electricity, and particularly of the 
electric radiations of fhe sun. On the other hand, if а plant ie 
placed in absolute darkness it can produce much finer and more 
abundant fruit in less time than under natural conditions if 
judicious electrical treatment is applied to it. With regard to the 
experiment with the Faraday cage, for the plant to die it must be 
in a pot completely surrounded by the metal cage. When the /' 
plant is in the earth, slthough we suppress the influence of the 
solar radiations and of the current going from the atmosphere to the 
eartb, we do not: completely suppress that which passes from the 
earth to the atmosphere. Every time it rains, halls, or snows, for 
instance, the potential of the earth changes from its usual negative 


' nature to positive. 


M. Guarini reminds us that in the Faraday cage wb have no charge 
inside if we have one outside, but we get one outside if we have . 
one inside. When a plant is placed in the earth and surrounded 
by a metal cage it does not completely perish, but, as Messrs. 
Grandeau and Leclero's experiments have shown, there is a diminn- 
tion of 50 to 70 per cent. in the leaves and stalks, and 50 to 60 per 
vent. in the seedg and fruite, as compared to what it bears when 


` there is no cage. | 


After this introduction, M. Guarini explains as follows the 
influence of electricity on the principal vital functions of the 
plant, i e., nutrition, respiration, and transpiration. 


М№отьтттои. 


1. Aerial Nutrition.—The current which passes through the plant 
from the atmosphere to te earth, or vice versd, decomposes the 
carbonic acid in the chlorophyll into carbon and oxygen. M. 
Gusrini then performs the following experiment:—He injects 
carbonic acid into a vessel of water from which proceed two elec- 
trodes connected with a current of 110 volts. There is at once a 
deposit of carbon on one of the electrodes. He announces, more- 
over, that be has obtained formic aldehyde in collaboration with 
Dr. Samarani of the Agricultural Institute at Gembloux. Special 
conditions of voltage and amperage are required for this. All this 
is perfectly in accordance with the experimental results obtained 
by the Russian Walther in his experiments on the synthesis of 
sugars by electrolysis, in which the original material consisted of 
carbonic acid. | : 

2. Nutrition in the Earth.—The currente which pass through the 
earth whether natural (earth currents) or artificial (generated by 
batteries, accumulators, dynamos, &c.), decompose the chemical 
substances found in the earth or added to it in order to form nourish- 
ment more easily assimilated by planta. "i 
3. Distribution of Aliments.—Mr. Guarini pointed out that in arc 
lamps on the one band, and electrolysis оп the other, material was 
conveyed from the positive to the negative pole; he also referred 
to the experiments of Prof. Lemström, of the University of Helsing- 
fors, who was able to make water rise in a capillary tube immersed 
in a basin, in which was placed the positive pole of a static machine, 
the negative pole of which was connected with a point touching the 
upper part of the capillary tube. When, therefore, the potential of 
the earth is positive, or rendered so artificially, and the potential of 
the atmosphere is, above the plants, rendered negative, the current 
which goes from the earth to the atmosphere draws with it the water 
and alimentary substances, i. e., promotes the circulation of the sap. 


— 


— 


RESPIBATION. Р — 


This means the inhalation of oxygen through the pores of the 
capillary vessels. When there is a current passing from the atm- 
sphere to the earth, the oxygen is carried along in the direction of 
the current —i.e., downwards—and ie driven cut with more or less 
force through the pores, and tbus respiration is kept up. | 


TRANSPIRATION. — 


This consiste in the plant giving off the products of combustion, 
carbonio acid and aqueous vapour. When there is а current 
passing through the plant in an upward direction, the resolt is 
contrary to what takes place in respiration—.c., the current drives 
the gases of combastion out of the pores. | 

To all these chemical and mechanical effects must be added 
another of considerable importance. Prof. Lemström shows that 
when & high-tension electric current is applied to plants, there is 
produced ozone in large quantities, nitric acid, nitrous acid, and, 
perhaps, ammonia. Now, we know that the oxygen derived from 
the ozone is highly active, as is shown by the increased verdure of 
plants after a storm. From what M. Guarini says, it follows that 
for respiration the plant must be traversed by a current goirg 
towards the earth, whereas for transpiration the current must go 
towards the atmosphere, whilst in the case of natrition the 
direction of the current is immaterial. As nutrition and 
respiration are the two most important functions of plant 
life (transpiration being a consequence of these two functione), 
it follows that the best result is obtained when the plant is traversed 
by & current going towards the earth, which would correspond to 
the normal electric condition of the atmosphere and the earth. M. 
Guarini, in order to prove that experiment agrees with theory, 
showed photographs, obtained by Prof. Lemstróm during his experi- 
ments with a static machine of his own invention. With the aid of 
these photographs, one can see and compare ithe results obtained 
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from carrots, the layer of atmosphere surrounding them having been 
electrified (1) positively, (2) negatively, (3) positively and nega- 
tively, and (4) not electrified at all. When the atmosphere is elec- 
trified negatively, їс, when there is a current towards the atmo- 
sphere, the carrots are better than when there is no electrical treat- 
ment. 

„ In this case, as we bave sail, there is increased activity of 
nutrition and transpiration. The resulta are incomparably better 
when the atmoaphera is electrified positively, de, when the curent 
goes towards the earth. In this case, we not only force respiration 
and nutrition into greater activity, but—and thia is most important 
—we send into the plant a greater quantity of carbonic acid, i. e., a 

ter quantity of nourishment. | 

The illustration presented by the lecturer also showed that very 
deplorable results were obtained when currents of both kinds were 
applied. 

Finally, the lecturer remarked that in order to derive the greatest 
benefit from electrical treatment it is necessary : (1) to place the 
plant in an environment where there is much more carbonic acid 
tban in the atmosphere. This can easily be done in glass houses 
that are entirely closed ; (2) to accustom the plante, perhaps, after a 
certain number of generations, to forced alimentation, transpiration 
and respiration, and so toa much more rapid mode of life. 

By these methods and by judicious electrical treatment, pro- 
duction can be pushed to extreme limits, and several crops a year 
obtained. | 

As to the sources required for the electrical treatment, M. Guarini 
| mentions the three following: | 
і, 1. Atmospheric electricity. None of the arrangements employed 
completely answer the purpose required. "The sources of the atmos- 
pheric currents must be placed in much higher positions than they 
have yet been, so that there may be sufficiently high differences of 
potential between the top of the rods and the earth, aud sufficient to 
overcome the resistance of the plants and of the layer of air 
separating the lower part of the rods from the plants, that part of 
the air in which currents are produced aud consequently 
ozone. ` 

2. Static machines. He rejects these for the present as expen- 
give апа delicate toys, easily put out of order, and incapable of pro- 
ducing the intense effects required. 

3. High-tension continvous-current dynamos; these are both 
(( inexpensive and strong. By using them instead of atmospheric 
electricity, the electrical treatment can be regulated at will. 

M. Guarini mentioned in this connection that the Société des 
Industries Electriques et Mécaniques, of Geneva, bas recently 
brought out а continnous-current dynamo capable of giving one 
ampere at 23,000 volts, and tbat by coupling three of these machines 
in series, the high figure of 69,000 volts is obtatned, a value more 
than sufficient for electro-culture. 

Lastly, he concludes that plant life isan electrical phenomenon 
which cau be regulated at will. The farmer will no longer 
be a mere machine, but a skilled and more or less intelligent 
electrician, who, like an engine driver, will direct from a board at 
the farm the germination and growth of hie carrots, potatoes and 


dabbages. 


NEW PATENTS APPLIED FOR. 


Compiled вереш for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 2 | 


- 


12,218, t Improvements in electrical timing devices for fire brigade com- 
étitions, military drill, race meetings, and the like.” A. E. NicHoLs and A. C. 
ROwWN. May 80th. 
; 19,214. " Improvements in electrical cooking and heating apparatus.“ THE 
Ввіт:зн PRoMETHEUS Co., LTD., and Н. Skipwith. May 90th. 

12.245. Improvements in and relating to electric switches, circuit-breakers 
anithe like." THE BRITISH THomson-Hovuston Co., LTD., and А. S. CUBITT, 
May BOth. 

12,246. ** Improvements in means for starting electric flame arc lamps.“ 
E. A. CaRoLAN, (The General Electric Co., United States.) May 20th. 


lighting." 
80th. , : 
12.248. Improvements in means for starting electric flame aro lamps." 
E. A. CaROLAN. (The General Electric Co., United States.) May 8th. 


12,267. Improvements in electrical resistances.” W. J. Davy. May 30th. 


12.268. Installation and apparatus for automatically putting alternating 
current transformers into or out of circuit." J. A. E. МАНАСЕ. May goth 
(Complete.) 

12,298. “ An improved appliance for gripping and supporting the wires of 
overhead wire systems for electric traction.“ J. H. Ltsy and W. Hanns. 
May 81st. Р 

12,833. ‘Improvements іп and relating to high tension electric switches.“ 
Тнк BritisH THhomson-Houston Co., Lip. (Allgemeine Elektricitats-Gesell- 
schaft, Germany.) May Bist, 

12,334. ‘Improvements in and relating to the construction of dynamo- 
electric machines.“ THE Britisn THomson-Hovuston Co., Ltn, (Allgemeine 
Elektricitüts-Gesellschatt, Germany.) Мау Bist. 

12,385. “Improvements in and relating to dynamo-electric machines.” THE 
Витын THossonx-Houston Co, Lir. (Allgemeine Elektricituts-Gesellechafe, 
Germany.) May Zlst. 


. CAROBAN, (The General Electric Co., United Siates.) May 


12.36. "Improvements in and relating to alternating-current electric 
meters.“ Tur Bunnies THomsox Hotsiom Co, Lair. (Allgemeine Elek- 
tricituts-Gesellschait, Germany.) May З1вї. 

12.197. “Improvements in and relating to thermal cut-outs for electric 


circuits," Тик British l'nossos-HoirsroN Co, Lip. (The General Jélee- 
trie Co., United States.) Мау Jlst. 

12,338. “Improvements in electric switches.“ Tur British THOMSON- 
Hotston Co., Lt, (The General Electrice Co., United States.) May 3lst.] 


12,247. 5 in and relating to electrodes and lamps for arc . 
E. 


19,899. ‘Improvements in brush-holders for dynamo-electric machines." 


THE BarrrmH Тномвок-Носвток, Lro. (The General Electric Co., United 
States.) May Slst. 


12,840, ‘Improvements in and relating to electric cut-outs, switohes and the 
like.” THe BRITISH THomson-Hovston Co., LT». (The General Electric Co., 
United States.) May 81%. 


12,8144. ''Improvemente in electric aro lamps.” J. A. HrAx T. Мау met. 


(Complete.) 


12,845. ''Improvements in electrio aro lamps.” J. A. Нклит. May Bist. 
(Complete.) 


19,846. ''Improvements in and relating to electric switches." A. P. Zan. 
May 8let. | 


19,872, ''Improvements in and relating to E E ALUS for transmitting and 
receiving telegraphic signals and the like." J. T. Авмвтвоко. May 81st. 
(Complete.) 

12,365. Improvements relating to telphers.“ SizmkNns Bros. & Co., LTD. 
(A. В. СИ, Germany.) May 81st. (Complete.) 


19,876. ‘‘ Improvements in electric fire alarms and thermo-indicators.'' A. H. 
McNRiL and Pearson FIRE ALARM, LTD. May 81st. 


12,879. “Improved adjustable su rt for electrio light fittings.” J. G. 
Invixo. June lst. (Complete.) Р * i 


12,888 "Improvements in eleotrio insulators.” H. J. TRAUTMARX. June lat: 


12.4383. Improved process forthe production of insulating materials.“ THz 
British THomson-Hovuston Co., Lrp. (Allgemeine Elektricitats-Gesellscbaft, 
Germany.) June Ist. 


12,484. Improvements in and relating to electric meters." THE BRITISH 
TROMNOCTOUETON Co., LTD. (Allgemeine Elektricitats-Gesellschaft, Germany.) 
une 1st. 


19,486. “ Improvements in circuit breakers.” J. R. SrUn III. June lst. 

19,489. “Improvements in electrio fire alarm and the like signalling appa- 
ratus.” F. HUBER and W. G. Hicos. June Ist. (Complete.) 

12.449. An improved small motor for alternating current." F. RRI ESL, ча 
R. KLEMM. June ist. (Complete.) Б : b: 

12,455. Improvements relating to electric motor starting switches." F. С, 
NEWTON. June lat. 

12,467. "Improvements relating to electrically driven fans and the like." 
VzRiTYB, LID., and C. B. WALKER. June 2nd. 


12,487. Loose electrical weight plug." Н. C. P.*JxAN and H. Pxr»sow. 
June 2nd. ` 


12,517. „Improvements in induction coils." V. W. DaLves-Brovantos and 
J. A. CoLr. June 204. 


12.518. Ап improved material and composition to be used for damp-courses 
in building, for covering roofs, the surfaces of bridges, vieduots, arches, sewers, 
and the like, for preventing the access of damp to iron girders and tbe like, for 
the insulation of electrical conductors, and for other yurposes of like kind.“ 
W. L. Watson. June 2nd. (Complete.) 


12,541. The employment of X-rays and cathode rays in chemical reactions 
produced by electric discharges." CouxT A. рк MoNTLACR. June 2nd. (Date 
&pplied for under Patents Act, 1901, June 8rd, 1908, being date of application in 

nce.) (Complete.) 


19,548. “ Vg) eae in and relatirg to trolleye for electrically driven 
vehicles." T. D. WHITEHEAD. June 2nd. | 

12,545. " Improvements in and relating to alternating current electric meters.” 
ALLGEMEINE ErkcrTmiciTATE-GESELLSCHAFT. June 2nd. (Date applied for 
under Patents Act, 1901, June 2nd, 1908, being date of application in Germany.) 
(Complete.) | 

12,668. '*An improved electric meter." J. D. F. ANDREWs. June 8rd. 

12,698. “ An improved self-locking joint for connecting canes or rods together 
in eections, as used in clearing drains, sweeping chimney fiues, passing telephone 
wires and the like through conduits." A. E. HUBERT and W. EDWARDS, 
June 8rd. 

12, 607. The combined electric lamp-holder and candle nozzle." E. C. H. 
Tirrix, June 8rd. 

12,6283. Improvements in and relating to electric controllers." Тик Burian 
THomson-Hoctston Co., LTD. (General Electric Co., United States.) Jone 8rd. 

12,688. Improvemente in separating zinc by electrolysis.” W. L. Sr. J. 
ALTON апа W. RaMeay, June 8rd. | 7 

12,044. “Improvements in or relating to electrical troughs, conduite or the 
like." J. J. Bare. June Srd. 

12,679. n in trolley heads for- electric tramcars.” H. Janne 
and A. WEST. June 4th. 


19,691. ''Improvements in apparatus for the simultaneous transmission of 


telephonic and telegraphic currents over the same line.“ C. TvacHi June 4th. 


(Complete.) 

12,707. “Process for the production of electrical resistance bodies from 
amorphous or crystalline carbide of silicon, or boron, or of silicon, or other like 
suitable materials." W. P. Тномрвох. (Chemisch Elektrische Fabrik “ Pro- 
methus," G. m. b. H., Germany.) June 4th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


APPARATUS FOR AUTOMATICALLY OVERATING THE TRACK AND Conpuctor BSwiTCR 
Points OF ErrcTiuc Tramway Systems. J. Hartley and J. Greenwood. 
7,910. April 6th. 


Evectric Pumrs. G. B. Ellis. (The Automatic Electric Pump Co., United 
States.) 7,960. April 6th. 


TELEPHONIC APPARATUS. A. Graham. 7,966. April 6th. 

Swan ELECTRIC Lamp FITTING WITH TRANSVERSELY ARRANGED Piro SLEEVES 
FOR CONNECTION WITH THE SPRING TERMINALS. F. Schröder. 58,095. 
April 7th. 

THE ARRANGEMENT AND CONSTRUCTION OF ELECTRIC ARC Lamps. 
8,08. April 7th. 

TYrEWRITING TELEGRAPH RECEIVING INsTRUMENTS. | W. 8. Steljes and The 
Typewriting Telegraph Corporation, Lid. 8,292. April 9th. 


ELECTRIC LAurs FoR Usk iN CONNECTION WITH BAKERS’ OVENS дир THE 
Likk. N. A. Mingay. 8,468. April 


Contacts FoR TELEPHONES. W. A. W. E. Hjorth. 8,491. April 14th. 
SYS TMN or EIECT RIC Light WIRING AND CasiNG FOR INTERNAL Work. H. J. 


C. Oliver. 


PLATES OR ELECTRODES FOR ELECIKICAL Accumf ATORS. A. Cance. 8, 676. 
April 16th. 
ErnrcTRICALLY-DRIVEN MACHINES For SAwINa Loos axb THE LIKE. K. Kob- 


mann. 8,605. April 15th. 
ELECTRIC Cannes, E. A. Claremont and C. J. Beaver. , 10. April létb. 


COMPOUNDING OF SYNCHRONOUS ALTEBNATORR Ton SINGIE AND Pot A= 
BuLerkic CURRENTs, А. Heyland. 8,881. April loth 
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No. 1,987. 


THE M.E.A. CONVENTION. 


Ne EXT week the ninth annual Convention of the Incor- 
porated Municipal Electrical Association will be held at 
Derby; an attractive programme of papers and visits has 
been drawn up, and there is every reason to hope that the 
Convention will be attended with at least the usual suc- 
cessful results, Apart from the engineering features of the 
Convention, the scenic beauties for which the district 
is renowned will ensure the attendance of a large number 
of members, and the municipal authorities of Derby, 
Nottingham and Sheffield have graciously promised to 
* welcome" their visitors. The visit to the Neepsend power 
station of the Sheffield Corporation, which has been equipped 
with Parsons turbo-alternators. by Mr. S. E. Fedden, will 
naturally be of special interest; the fine installations at 
Nottingham, which have been carried out by Mr. H. Talbot, 
and the large plant at Derby, installed by the present chair- 
man, Mr. T. P. Wilmshurst, are also well worthy of in- 
spection. 

Turning to the papers to be presented to the Convention, 
though these are confidential until read at the meeting, 
we may be allowed to remark that they appear to 
be above the average level of interest and  useful- 
ness, Мт. C. E. C. Shawfield’s exhaustive report on the 
merits of the Lorain surface contact system of tram- 
ways in Wolverhampton, of which he is in charge, is full of 
valufble information of a kind which has been eagerly 
looked for, but has not hitherto been obtainable. The 
author, with praiseworthy candour, places on record the 
detailed working resulta of the system, and appears to have 
convinoed himself, at any rate, that it is in many respects 
superior to the trolley system. 

: Mr. A. J. Oridge, of Sheffield, in a practical and informa- 
tive paper, deals with the organisation and management of 
a central station meter department, subjecta which neces- 
sarily engage the attention of every station engineer. 

Mr. 8. L. Pearce, of Manchester, contributes a timely 
treatise on the large and important question of polyphase 
sub-station equipment and working, very fully illustrated. 
Mr. H. Faraday Proctor gives details of the fire at the 
Bristol worke, and shows how he proposes to одай the 
switchgear. 

Mr. R. В. Downe, of Southport, dida in detail the 
possibilities of effecting economies in boiler houses—a 
subject which never loses interest for the really progressive 
and enthusiastic engineer ; and Councillor H. J. Blakeway, 
chairman of the Southampton Electricity Committee, brings 
up the rear with a dissertation on the financial position of 
municipal electrical undertakings. 

On the whole, there is plenty of material for discussion, 
and the programme is as well stocked from the intellectual 
point of view as from the æsthetic and material stand- 
points, We trust that in all respecta the Convention will 


prove a record success. 
D 
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THE BERMONDSEY CLAUSE. 


WE publish elsewhere in this issue the report of the pro- 
ceedings before a Committee of the House of Lords, presided 


over by the Duke of Northumberland, in which a number of 


Bills for the confirmation of Electric Lighting Orders came 
under discussion. One of the Bills was promoted by the 
Corporation of Maidenhead, and was opposed by (inier alios) 
the Maidenhead Gas Co., who petitioned in favour of the 
insertion in the Order of at, least some form of. the 
* Bermondsey " clause. The ground of the opposition was 
that electric lighting was not a fit subject of municipal 
enterprise, but that, if local authorities did engage in it, 
they should be compelled to do so on those sound commercial 
principles which govern private undertakings. 

The general effect of the Bermondsey clause is probably 
known to most of our readers; it may be well, however, 
to refer to the manner in кшен it came to be placed on the 
Statute book. 

In the session of 1902, the Bermondsey Borough Council 
promoted a provisional order to extend their area of supply 
80 a8 to embrace the Parish of Rotherhithe, which is within 
their borough. The South Metropolitan Gas Co. being the 
owners of large gas works in the Borough of Bermondsey, 
and, therefore, large ratepayers, opposed the confirming Bill, 
and conteuded that, if the powers sought by the Order could 
be justified, * provision should be made ip Ше Order to 
ensure the price charged for electricity shall be such as 
wil make the undertaking self-supporting, and that the 
powers of charging the rates with the deficiency in tbe 
income of the Council's undertaking should not be 
sanctioned.” The company, of course, were interested not 
only as ratepayers, but as persons furnishing a commodity, 
the supply of which might be injured by competition. 

A committee of the House of Lords, with the Earl of Erne 
as chairman, allowed the confirming Bill to proce subject 
to the insertion of the following clause :— 


The undertakers shall once in every year, after. the first year's 
working of the undertaking, cause to be laid before them a state- 
ment and balance-sheet of the accounts of the undertaking, drawn 
up in accordance with the form of accounts prescribed by the Board 
of Trade fora local authority under the Electric Lighting Acta, 
1882 and 1888, and the undertakers shall tbereupon fix annually the 
charges to be made for the supply of energy in the then ensuing 
year at such rates (not exceeding the maximum rates specified in the 
principal order), so that as far as is reasonably practicable. the 
revenue for that year shall not be less than the expenditure for that 
year. ö 


It will be remembered that by Sec. 9 of the Electric 
Lighting Act, 1882, undertakers must make up their 
accounts to December 31st in each year. It was with а view 
to ensuring that local authorities should not only make up 
their accounts in accordance with this section, but profit 
from the lessou taught thereby, that the Maidenhead Gas 
Co. have d to obtain the insertion of the. Bermondsey 
clause. 

It is by no means certain, however, that the Bermondsey 
clause, taken alone, would have the desired effect, or, at any 
rate, the full effect which is desired by those through whose 
efforts it has in certain cases been placed upon the Statute 
book. In the first place, although the local authority may 
raise the price charged to consumers, these charges cannot 
be raised indefinitely, as they may lead to checking the 
demand for asupply. Secondly, it is always within the power 


of the local authority, which is responsible for the lighting of 
the streets, to raise the price of current supplied to public 
lamps, and so to merely shift, the ratepayers’ burden to 
another column in the municipal accounts. To check- 
mate this device a further clause was inserted in 
another provisional order for the supply of electricity 
in a municipality. Thus it was provided in the St. Maryle- 
bone Council's Bill, that the charge for public lighting 
should not exceed the price paid by consumers who have the 
like hours of supply. If this clause, together with the Der- 
mondsey clause, were inserted in a provisional order, it 
would be virtually impossible for the municipality to mani- 
pulate the statutory account во as to show that, on paper, the 
supply of electricity was being furnished ut a profit. Sap- 
pose, for instance, there was a single-power consumer in a 
district who, owing to the large amount of current consumed 


by him was supplied at а very low rate, the local autho- 


rity would not be allowed to charge more for supplying 
public lamps than they charged to such a consumer, and in 
this way any attempt on their part to hoodwink the rate- 
payers would be effectually checked. 

As it seems to us ће refusal on the part of a local 
authority to admit the Bermondsey clause is a clear confes- 
sion that they mistrust their ability to make their electric 
light undertaking a paying concern ; that they burke criticism 
of their accounts; and that, in order to avoid having to 
make a confession of weakness, they prefer to charge the coat 
of failure to the ratepayers as а whole. For our own part, 
we fail to see why reasons of this kind shonld induce the 


. Parliamentary Committees to abstain from inserting the 


Bermondsey clause in provisional orders. 

If the Private Bill Committees are always to be hide- 
bound by precedent, it is possible to find other examples of 
Bills for Municipal Electric Lighting which contain the 
above clause, In the Stoke Newington and Woolwich Pro- 
visional Orders, which were also heard by Lord Erne's Com- 
mittee, the ваше clause was inserted, and the orders were 
confirmed by Parliament. 


IN the House of Commons on the 16th 
inst., Lord Stanley, replying to a question 
from Mr. Lough, said that after careful consideration he had 
arrived at the conclusion that it would not be in the public 
interest to exercise the compulsory powers of purchase 
reserved to the Postmaster-General by clause 17 of the 
National Telephone Co.'s license. He will, therefore, not 
give notice to the company under that clause; and he was 
unable to say at present whether the negotiationg now in 
progress with a view to a voluntary sale will lead to a satis- 
factory result. Mr. Gibson Bowles asked a further question, 
in reply to which Lord Stanley said: There is plenty of 
work to be done by telephone withont the Government 
actually entering into direct competition with the National 
Telephone Co. Of course, if the negotiations fail—1 cannot 
say yet whether they will or not the circumstances will be 
entirely changed, and then I shall have to consider what 
action we shall take as regards competition." 

The statement that it was not intended to give notice 
for compulsory purchase is only what. might have been 
expected from the Postmaster-General's previous remarks 
regarding the inadvisability of arbitration, but the announce- 
ment has been made somewhat earlier in the month 


- 


The Post Office 
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than seems altogether necessary. In the course of negotia- 
tions of this sort, it is almost inevitable that at some period 
a stand must be taken, and either side give some considera- 


tion to what must happen if the terms are not mutually 


acceptable. We are, therefore, not disposed to attach undue 


- importance to Lord Stanley’s remarks, and think it would 
be wise to await further developments. The interests 


of the State, the Post Office, and the shareholders of 
the Telephone Co. are alike in rendering it desirable 
that a solution should be arrived at now. A failure to 
arrive at a satisfactory arrangement would indicate an unfair 
or unreasonable attitude on tbe one side or the other. We 
need only say that the interests of the State are such as to 
preclude the Post Office from being unfair ; the interests of 
the Company are such as to render it unwise for them to be 
unreasonable; and the interest of the telephone users will 
поб permit that there should be another seven years of 


uncertainty. 


ӨРЕ IN our issue of March 11th, 1904, 
| under the heading оѓ Revolution in 
Cable Codes," we referred to the system for coding telegrams 
as inaugurated by Mr. Baronio, known as “ Pantele- 
graphy.” We have recently been favoured with a letter 
from the Pantelegraphy. Publishing Co., covering copies of 
recent testimonials from some of the clients whom the com- 
pany have been successful in persuading to adopt their 


system, and requesting us to adopt it also. The testi- 


monials quite bear out what was said in our issue above 
referred to, for out of examples sent, three refer to mutila- 
tion, which, however, it was possible to trace; one states 
that “оп the whole the system had proved satisfactory,” 
while the fifth states the manufactured words to be satis- 
factory. In view of the 10-letter pronounceable words 
which may be used on the Ist prox, we think it probable 
that compilers of special systems will have rather an up-hill 
task in persuading the public to adopt them. Codes 
generally oontain a key to, or examples of, pardonable 
errors, which merchants, using their own cipher 
arrangement, can as easily detect as in Mr. Baronio’s 
system, and this, by the way, only guards against 
such. The merits of one system over the other will there- 
fore be pretty evenly. balanced, as none can provide against 
careless error, which is the chief evil to contend with. At 
any rate, it would be better to have a system where even 
pardonable errors could be to the greatest extent eliminated, 
and in this direction we are inclined towards the Nicolson 
system referred to on another page of this issue. None of the 
testimonials refer to the saving effected in charges, but merely 
refer to the words and errors; but still wethink any system pro- 
ducing a saving of 75 per cent. and upwards in telegraph 


charges should commend itself to the public. We had occasion 


some time ago to refer to Mesers. Moreing & McCutcheon's 
code, in which the attempt has been made to provide, as far 
as possible, for the needs of any business or social require- 
ments, and we should think that if a series of small cheap 
and fall codes were compiled, adapted to particular trades or 
enterprises, a really Jong-felt want would be supplied. 


The Workmen's SoME time ago we had occasion to com- 

Compensation Act. ment on а case in which an applicant 
under the Workmen’s Compensation Act, was held entitled to 
compensation in respect of an illness which he sustained, 
owing, as was alleged, to infection during the course of his 
employment. In another case where a question was raised 
as to the amount of damages payable, it was urged by the 
employers in mitigation that owing to a disease from which 
the applicant was suffering at the time, the accident could 
not be said to have caused all the disablement, and 
that the amount payable should be reduced. In this 
case, too, the point was decided in favour of the work- 


man. A recent case from a county court in the 
Midlands shows that the Court may still further penalise the 
employers where injury is sustained by a workman who 
enjoys indifferent health. The claim was made by a signal- 
man whose leg was broken by an accident in the course of 
his employment. As he was wholly disabled for several 
months, the railway company paid him compensation. They 
then applied for a review of their award, on the ground that 
the incapacity caused by the accident had ceased. It trans- 
pired that an attack of locomotor alavia had deprived the 
signalman of the use of his legs, The railway company 
contended that they were not responsible for dis- 
ablement from that cause, and medical evidence 
was called to show that prior to the time of 
the accident this applicant had been suffering from 
this disease. Other medical witnesses, however, gave 
evidence on the part of the applicant to the effect that, 
although he was suffering from locomotor ataxia, the progress 
of this complaint had been accelerated by the broken leg. 
The County Court judge upon this found that the employers 
were responsible for the total incapacity, and made an award 
upon that basis. While no one can refrain from a feeling of 
sympathy with the applicant in such a case, it seems а little 
hard that the employers should be saddled with a“ liability for 
all time for the consequences of a disease, for which it was not 
even suggested that they were in any way responsible. The 
hardship lies in the fact that if there had been no accident 


. the disease must have rendered the applicant incapable 


sooner or later. To avoid liability of this kind in the 
future, employers must take care that their workmen are free 
from any taint of disease. 


An Undignifea THE Board of Trade recently granted a 
Withdrawal. provisional order to the Connty of Durham 
Electrical Power Distribution Co., Ltd., with the consent 
of the local authority, for the supply of the area of the 
Sunderland Rural District Council, which adjoins the 
County Borough of Sunderland. No opposition had been 
heard of up to that stage, but as the time approached for 
the passing of the Confirmatory Bill, the Sunderland Corpora- 
tion seems to have been attacked by some insidious form of 
municipal neurosis, for it suddenly determined to present а 
petition against the confirmation of the order. The burden 
of the petition was that at some future indefinite date, the 
rural district might perhaps be incorporated with the town, 
and that it would then be somewhat of a nuisance to find a 
company there supplying electricity. The company pre- 
pared for a fight in the committee room ; counsel were 
briefed ; witnesses summoned ; everything was ready to 
meet the case of the Corporation. Yet on the appointed 
day, lo! there was no sign whatever of the opposers. At 
the last moment they had shrunk from making the proposi- 
tion to a Parliamentary Committee, that a rural district 
adjoining a borough must not have electric light and power 
until the borough has in its own good time extended its 
boundaries to embrace the neighbouring area. — But nothing 
in the case was more unbecoming than the Corporation's 
method in retiring (which is referred to in our Parliamentary 
reports to-day) ; for no notice whatever was given to the 
company, whose preparations were therefore all wasted. 
It was most natural, therefore, that the Committee should 80 
readily accede to the company's reasonable request that the 
Corporation should be ordered to pay the costs imposed upon 
the promoters by its eccentric behaviour. 


WITH this issue, Part IJ. of our annual 
statistical tables is presented to our readers. 


Our Electricity 
Works Tables. 


The remarks already made with. reference to Part I. apply 


equally to the present issue. We welcome corrections from 
users of the tables, and we thank those who have во largely 
contributed to their compilation, | 
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ELECTRIC LOCOMOTIVES FOR THE 
NEW YORK CENTRAL. 


." Our American contemporaries have been publishing descrip- 
tions of the new electric locomotives which are being built 
for the New York Central and Hudson River R: ilroad Co. 
by the General Electric Co., of Schenectady, and the American 
Locomotive Co. In their electrical features, it is stated, 
these locomotives differ radically from any electric locomotive 
hitherto constructed. å 

The design was submitted in accordance with specifications 
prepared by the Electric Traction Commission appòinted by 
the railroad company ; the conditions which must be fulfilled 


Fic. 1. 


were, briefly, that the successful bidder should furnish an 
electric locomotive capable of making two regular successive : 
trips of one hour each (34 miles) between Grand Central 
station and Croton, with a total train weight of 550 tons, a 
single stop in each direction, and a lay-over not to exceed 
20 minutes, In addition to this it was provided that a 
similar schedule should be maintained with somewhat lighter 
trains making more frequent stops. Finally, it was provided 
that with a total train weight of 435 tons, the electric loco- 
motive should be able to run from Grand Central station to 
Croton without stop in 44 minutes, and, with one hour lay- 
over, be able to keep up this service continuously. 
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and of the truck wheels 36 in. The driving axles will be 
8} in. in diameter. The locomotive will be what is known 
as a double-ender, and will weigh approximately 
190,000 lbs. 

The frame will be of cast-stee], and the journal boxes and 
axles will be designed to permit sufficient lateral play to 
enable the locomotive to pass easily round curves of 230-ft. 
radius. The superstructure of the locomotive is to be so 
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designed as to offer the least practicable wind гехівіапое ; it 
is to be of sheet-steel- with angle-iron framing, and, will 
be fireproof. 

The driving power of the locomotive is to be furnished 
by four 600-volt direct-current bipolar gearless motora, each 


?Zñ—ĩ— — Ü en — d 


Fic. 2. 


No restriction was placed on bidders as to whether direct 
or alternating current was to be used. The successful 
bidders were the General Electric Co., in conjunction with 
the American Locomotive Co. 


The new locomotive, shown in fig. 2, will be 87 ft. in 


length over all. The wheel base will consist of four pairs 
of motor wheels and two pairs of pony truck wheels, the 
length of the total wheel base being 27 ft., and of the rigid 
wheel base, consisting of the four pairs of motor wheels, 
13 ft. The diameter of the driving wheels will be 44 in., 


of 550 H.P. This will make the normal rating of the loco- 
motive 2,200 H.P., with а maximum rating of about 
2,800 H. P., or about 50 per cent. greater than that of the 
largest passenger steam locomotives now in service. 

The armatures, as can be seen in fig. 1, will be mounted 
directly on the axles, and will be centred between the poles 
by the journal boxes, sliding in the side frames. The arma- 
ture core will be of the ironclad type, the laminations being 
assembled on a quill which will be pressed on the axle. The 
winding will be of the series dram-barrel type. The con- 
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ductors will be designed ко as to avoid eddy currents and 
will be soldered directly into the commutator segments, The 
brush holders will be mounted on insulated supports attached 
to the spring saddle over the journal, maintaining a fixed 
position of the brush holder in relation to the commutator. 

Unlike the ordinary four-pole motor where the magnetic 
circuit is made through a separate box casting, the magnetic 
circuits in this type of electric locomotive are completed 
through the side and end frames. The pole-pieces are cast 
in the end frames, and there are also double pole-pieces 
between the armatures, carried by bars which act as part of 
the magnetic circuit. 

The pole-pieces will be shaped so that as the poles move 
up and down with the riding of the frame on the springs, 
they will always clear the armature, and the armature will 
not strike the pole-pieces even if the springs are broken. 
The field coils will be wound on metal spools bolted to the 
pole-pieces, and will consist of flat copper ribbon. 

The Sprague-General Electric multiple unit control is to 
be used on this type of locomotive. The control system will 
permit two or three locomotives to be coupled together in any 
order in which they happen to come, and to be operated as 
one unit by the engineer in the leading cab. 

The control system will also be semi-automatic in its 
action, as it will provide a check on the rate of acceleration 
of the train, which the engineer cannot exceed, while lie may 
accelerate at any slower rate if he so desires. The control 
system is designed for a minimum of 800 volts and a maxi- 
mum of 750 volta. 

The weight which will rest upon each of the driving 
wheels of the electric locomotive will be about 17,000 lbs. 
Proper distribution and division of the weight among the 
axles will be accomplished by swinging the main frames from 
a system of elliptical springs and levers of forged steel, the 


whole being so arranged as to equalise the load and furnish - 


three points of support. 

The locomotive will be provided with all the usual acces- 
sories of a steam locomotive, including an electric air 
compressor to furnish the air for the brakes. 

In actual performance this locomotive is expected to give 
better results than any engine hitherto placed upon rails. 
Fig. 3 shows the characteristics calculated for the motors. 
With a light train, the locomotive is expected to give speeds 
up to 75 miles an hour, and with heavier trains, similar 
speeds can be attained by coupling two locomotives together, 
and working them as a single unit. Its tractive force 
will be greater than that of any passenger locomotive now 
in existence, and it is believed that, in the simplicity and 
accessibility of its parts, and in the provision made in its 
design to ensure continuous operation with the minimum 
chances of failure, it marks an entirely new type of electric 
locomotive. ! | | 


NEW ARC LAMP. 


AN article by Mr. C. P. Steinmetz in a recent issue of the 
Electrical World and Enyneer. gives an interesting account 
of a novel typeof arc lamp developed by the General Electric 
Co., Schenectady. In this lamp the black oxide of iron 
‘called magnetite is used for the negative electrode, and copper 
for the positive. Mr. Steinmetz, in this connection, puta 
forward the view that “the material which carries the arc 
flame issues from the negative terminal as a high velocity 
blast, which, when striking the positive, produces heat." 
Another statement i8 that the positive electrode does not feed 
the arc, and“ has no direct influence on the phenomena in 
the arc, but the spectrum of the arc is that of the negative 
terminal.” This is in contradiction to another passage, 
which says that the efficiency of the chrbon arc is due 
to the extremely high temperature, and, therefore, 
great brilliancy, of the incandescent crater. The object 
of making the positive electrode of copper is to enable 
it to quickly carry away heat, so that it does not get 


too hot, but yet is hot enough to prevent the deposition 


of material from the negative upon it, while it is not con- 
sumed. Metals of the iron group, as negative electrodes, 
give a white light, but are combustible in air; their oxides, 
therefore, must be used, and of these magnetite is the most 
suitable. Pure magnetite alone is not quite satisfactory, 


so small quantities of other substances are added, of 
which titanium is the only one named, to increase the steadi- 
ness and efficiency of the arc. The best result has been 
attained with an electrode composed of impalpable powder 
compressed into a thin iron tube. Such an electrode, 8 in. 
long, has a life of 150 to 200 hours. A life of 500 or 600 
hours can be attained at the cost of a slight loss of efficiency, 
but so long a life is not considered necessary. __ 

The light comes from the arc itself, not from the elec- 
trodes, and an arc 4 to lj in. long is therefore the most 
efficient; this length is maintained constant by the 
mechanism of the lamp, which separates the electrodes to a 
definite distance and locks them there for some hours, until, 
in fact, by the: consumption of the negative electrode, the 
voltage is increased sufficiently to again operate the feed 


MAGNETITE Авс LAMP. 


and reset the arc. The mechanism is said to be much 


simpler than in the ordinary type of arc lamp, though this is 


not by any means what one would gather from the illus- 
trations, which we repreduce herewith. No direct state- 


ment as to the efficiency of the new arc is given, but we may 
‚ infer from the remark that the efficiency of pure magnetite is 
‚ * not very high, hardly twice as high as that of the ordinary 
‚ carbon arc," that something phenomenal їз to be looked for. 


However, in а paper on tbe magnetite arc lamp, read by 


Mr. W. A. Holmes before the Convention of the National 
Electric Light Association, and abetracted in the Electrical 
. World and Engineer of May 28th, it is stated that “the 


320-watt magnetite arc lamp gives slightly more light than 


a 940-watt open arc, or a 460-watt series direct enclosed or 


alternating enclosed arc. It is claimed that the main 


advantage of the lamp is the uniformity of light distribution 


from it.” The magnetite sticks cost about 5 cents apiece. 
It is necessary to provide for upward ventilation to carry off 
the products of combustion, which would otherwise coat the 
globe.with red oxide of iron. As the light is thrown out 
horizontally, the lamp is, it is claimed, more suitable for 
street lighting than the enclosed arc lamp; but this is, to 
our mind, a debateable point. | 


Telegraph Rates.—The Eastern Telegraph Co., Ltd., 
announces a number of reductions in rates for telegrams, “ 014 
Eastern," which come into force on and after 1st prox. 
та 
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THE BONN MEETING OF THE GERMAN 
SOCIETY OF ELECTRO-CHEMISTS. 


Bv JOHN В. C. KERSHAW, F. I. C. 


— 


THE eleventh annual meeting of this society, now known as 
the Bunsen Gesellschaft, was held at Bonn from May 12th 
to 14th, and attracted an unusually large number of members 
and their friends. The German Universities were repre- 
sented by Profs. Van't Hoff, of Berlin; Ostwald, of Leipzig; 
Anschutz, of Bonn; and Nernst, of Göttingen; while two 
foreign professors, namely, Roozeboom, of Amsterdam, and 
Arrhenius, of Stockholm, attended the meeting by special 
invitation, and contributed papers upon important subjecta. 
The scientific and business meetings of the gathering were 


held in the lecture theatre of the Chemical Institute of the 


University of Bonn, which has been considerably enlarged 
since the writer attended there as a student 10 years ago. 
Friday and Saturday were devoted to the real work of the 
meeting, and in four sessions of 34 hours each, no fewer than 
18 papers were read and discussed. The discussions, how- 
ever, suffered somewhat from the absence of any time limit, 
either for readers of the papers, or for the speakers in the 
discussions; and as is usually the case at such meetings 
unless very carefully organised and controlled, the papers 
which occupied the most time were not those entitled to 
such a privilege. In the writer's opinion, the German 
Bunsen Gesellschaft might with advantage follow the 
example of the English Faraday Society, at its future annual 
gatherings, and adopt the plan of papers printed and 
circulated in advance, and read only in abstract form as 
introduction to the discussions. 

The papers and discussions which attracted most attention 
at Bonn, were those on the New Application of the Phase 
Rule," and upon the ** Chemical Mass Action of Toxines and 
Anti-Toxines.” Prof. Roozeboom opened the discussion 
upon the first-named subject, and Prof. Arrhenius upon the 
second. The two papers upon industrial electro-chemistry 
and electro-metallurgy, did not arouse much interest, a fact 
which shows that the German electro-chemist is still more 
attracted by the theoretical than by the practical side of this 
new branch of science. It would, therefore, be beneficial to 
both the English and German Societies if joint meetings 
could be arranged, say, biennially, in order to correct 
the tendency to one-sided development, which may be 
observed in each case; and I trust that the Council of the 
Faraday Society will give this suggestion due consideration. 

The first paper of the Friday morning session was by 
Prof. Roozeboom, of Amsterdam, and dealt with the ** Appli- 
cation of the Phase-rule to the Cooling of Molten Mixtures 
of Carbon and Iron." The author, in conjunction with 
other workers and investigators in this field of research, has 
been studying the subject since 1896, and has obtained 
results which he considers of great value to practical metall- 
urgists. A diagram giving curves for the separation of 
graphite, martensite, and the other definite compounds of 
carbon and iron, which separate on cooling, molten iron con- 
taining carbon in solution, was shown, and the author of the 
paper asserted that the composition and amounts of these 
various compounds of iron and carbon were dependent upon 
two factors—namely, the original percentage of carbon in 
the iron, and the temperature at which the separations 
occurred. Above 1,135? C. and with carbon in excess of 4:8 

г cent., only graphite separates out, while below these two 
imits in temperature and percentage of carbon, martensite, 
cementite, pearlite, and iron, in its three modifications of a, G 
and y, are obtained in different combinations and amounts. 
The author also discussed the stability of cementite (Fe, C) at 


high temperatures, and gave reasons for considering it an 


unstable compound. 

The second paper read at the Friday morning session of 
the members was upon a somewhat similar subject, and was 
entitled * The Hardening of Steel in its Physico-chemical 
Aspects," the author being Prof. Heyn, of Charlottenburg. 
Prof. Heyn showed a large number of micro-photographs of 
prepared surfaces of steel upon the screen, to illustrate his 
contention that most valuable information could be obtained 


by the study of such polished and etched surfaces. 
T The crystalline grains and masses of ferrite, embedded in 


cementite and pearlite, can be distinguished in such micro- 
photographs, and these three constituents of steel vary in 
amount and arrangement during the various hardening 
processes. 

The discussions on these papers were to have been taken 
together, but owing to lack of time they were postponed, and 
so far as the writer is aware, did not take place daring the 
meeting. 

The session of Friday afternoon opened with a paper by 
Dr. Löb, of Bonn, upon Pyrogenic Reactions and Dis- 
sociation Phenomena." The author has devised an electrical 
method of heating organic compounds, which сап be 
vaporised, to any desired temperature, and of studying the 
dissociation products which are obtained under such con- 
ditions. His apparatus consists of a flask connected to an 
air- pump, by means of which the liquid to be examined can 
be boiled under reduced pressure, and à small platinum coil 
fixed in the neck of this flask. By varying the size of this 
coil, and the intensity of the current passing through it, any 
desired temperature (within certain limits) can be produced 
and maintained, and in this way useful information has 
been obtained relating to the chemical constitution of certain 


organic compounds. 


The deductions which the author draws from the resulta 
of his experiments are theoretical in character, and would 
not interest readers of this journal. 

The next paper, by Dr. Rathenau, of the Allgemeine Elek- 
tricitiits Gesellschaft, Berlin, and the Bitterfeld Elektro- 
chemische Werke, was a description of a new method of 
producing metallic calcium by electrolysis of the fused 
chloride. Exact details of the method, which has been 
worked out for the Allgemeine Gesellschaft by two of its 
chemiste—Suther and Redlich—were not revealed, but Dr. 
Rathenau stated that its chief feature was the use of an 
interminable cathode. This rod-shaped cathode (presumably 
of graphite in the first instance) is placed with its end just 
touching the surface of the molten electrolyte, and as soon 
as a button of metallic calcium has formed and solidified 
upon it, the rod is raised vertically, and the button of 
calcium then functions as electrode. 

This vertical motion of the cathode is repeated at short 
intervals of time, and an irregularly shaped rod of metallic 
calcium is thus obtained. A large number of such rods, 
measuring about 15 in. x 4 in. in diameter, were exhibited 
by Dr. Rathenau, the metal being dark grey in colour, and 
like graphite to the touch. The production of metallic 
calcium upon an industrial scale by this method is raid to 
be without any difficulties, and it only remains to find some 
practical applications in the arts and industries for the 
metal. Dr. Rathenau is convinced that such uses will be 
found, now that the problem of its manufacture on a large 
scale has been solved. There was no discussion upon this 
paper, bat Dr. Muthmann stated that he could produce 
metallic calcium in any quantity, by electrolysis of a fused 
mixture of calcium chloride and fluoride, and that a new 
process was uncalled for. 

Dr. Jordis, of Erlangen, followed with a paper upon 
* New Theories regarding Colloidal Substances." His paper 
was designed to prove that the colloids are not a class of 
substances totally.differing in their physical pnd chemical 
characteristics from non-colloidal substances, and that 
Graham’s views in this respect were incorrect. Graham, 
however, had pointed out, in his classic paper of 1861, that 
true views regarding colloids would be obtained by a study 
of their osmotic pressure constants, and Jordis and others 
have followed up this line of research, and have obtained 
results which are recorded in this paper. A lively and very 
lengthy discussion followed, and the interest of the modern 
German Privat-Docent in theoretical questions of this kind 
was strikingly manifest. 

The next paper, by Dr. Müller, of Mulhausen, dealt with 
the * Passive State of the Metals,” and here, again, an 
attempt was made to upset the old views regarding this 
phenomenon. According to the author, the presence or 
absence of positively-charged electrons or ions in the metal 
is the factor determining its activity or passivity; and the 
older view that the passive state is due to the action of the 
oxygen of the air is wholly incorrect. 

Dr. Miithmann, of München, championed the older 
theory, however, and stated that all metals which exhibited 
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this property could be rendered active by polishing their 
gurface, and thus removing the skin, or film, of oxygen 
compounds which protected them from action of the elec- 
trolyte. According to Miithmann, nine metals are now 
known which can assume the passive state, manganese and 
niobium being in some respects the most interesting of 
these. 

A lengthy paper by Dr. Sackur, of Berlin, upon the 
* Alloys of Lead and Tin,” followed. The author has con- 
sidered the behaviour of these alloys in the presence of 
organic acids worthy of special study, owing to the extent 
to which they are now employed for the manufacture of 
vessels for domestic use. The results obtained by him in a 
large number of experiments are in harmony with the ionic 
theories of matter and solution, and show that both lead and 
tin are attacked in these alloys by acetic acid solutions. The 
relative solubility of these two metals is, however, de- 
pendent upon the concentration of the solvent. When 
dilnte acetic acid is employed, lead is more soluble than 
tin, but in concentrated solution tin is dissolved more 
rapidly than lead. Similar experiments were carried ont 
with other acids, and instructive resulta obtained. 

The next paper, by Dr. Goldschmidt, of Essen, was upon 
* 'The Ruthenberg Process for Treatment of Iron Ores,” and 
was one of the few papers read at the Donn meeting dealing with 
the industrial application of electro-metallurgical methods. 
The Ruthenberg process, as our readers may know, is one 
for purifying and concentrating finely divided magnetic ores 
of iron, by means of electricity. The ore is passed between 


magnetic rolls, and while held in this position by its magnetic . 


properties, it is exposed to the heating action of an electric 
current. This is said to remove all the phosphorus, part of 
the sulphur, and to demagnetise it, and the purified and 
“ agglomerated” ore falls into a soaking pit, and is then 
ready for the ordinary reduction process, According to 
Ruthenberg, 250 Kw.-hours will suffice to prepare 1 ton of 
ore, but Goldschmidt thinks this estimate too low. Не 
recently had opportunity for inspecting the experimental 
plant at Lockport, N.Y., where the Ruthenberg process has 
been worked out, and he is somewhat disappointed with the 
small scale upon which the plant is operated. That the 
Ruthenberg treatment may be of value in preparing magnetic 
iron-sand and similar ores for the ordinary blast-furnace 
treatment, he is ready to admit ; but be does not think the 
plan of reducing the “ agglomerated ” ore in a * soaking ” 
pit by producer gas will be found economical or of industrial 
value. The Ruthenberg process is controlled by the Bradley 
patents, and by the Cowles interest in the same. 

There was no discussion upon this papcr, which was illus- 
trated by photographs of the Ruthenberg furnace and works 
at Lockport. 

Following Dr. Goldschmidt, Dr. Tammann, of Göttinger, 
read a theorctical paper upon the “Formation of Glass 
Crystals in Amorphous Masses of Glass," and then Prof. 

 Mathesius, of Charlottenburg, gave his paper upon the 
Formation, Constitution and Utilisation of Slags from 
Furnace Processes.” The author dealt specially with slags 
which cannot be utilised, as in the case of sulphide slags, a 
second or third time in metallurgical reduction processes. 
These slags are generally silicates, and, according to the 
more recent researches of Vogt and others upon their con- 
stitution, only two base types exist, namely, ortho-silicates, of 
the general formula 
O ‚ / O 

BS MC 

and meta-silicates of the general formula 


O g = 
2092 = 0. 
Referring to the utilisation of these silicate slags, which 


аге produced in enormous amounts in the manufacture of 
iron, the author distinguished between Thomas slag, acid 
slags, and basic slags. The former, on account of its phos- 
phorus contents, when ground, finds ја good market as 
artificial manure, and the only difficulty in its preparation in 
pm form has been overcome by the introduction of the ball- 
mill. , | 

The acid silicate slags containing free SiO, may be utilised 
directly, either for making Portland cement, for building 
purposes, or as road metal. The basic slags, containing 
uncombined molecules of the base radical, could not formerly 


be employed with advantage in this way, but it i8 now 
customary in Germany to treat them with superheated steam, 
and then to use them for mixture with Portland cement 
made in the usual manner. 

This paper concluded the first day's business, which com- 
тепсей at 9 a. m., and lasted until 7.15 p. m., and the fact 
that the majority of the members present at the Bonn 
meeting survived this trying ordeal, and put in ап appearance 
at the “ Bier-Abend the same evening, speaks well for the 
German electro-chemists’ powers of physical endurance. 


The Saturday morning session of the members was opened 
with a lecture by Prof. Ostwald upon The Phase-Rule and 
Hylotropy.” This lecture, to some extent, was a repetition 
of the ideas and theories of his recently delivered Faraday 
lecture, and contained the statement that the laws of 
chemical action and combination could be deduced without 
the aid of the atomic theory. With the aid of his concep- 
tion of hylotropes, ғ.е., bodies which preserve their identity 
and characteristics under all conditions, Prof. Ostwald 
showed that no definite line can be drawn between elements 
and compounds, and that these merge one into the other in а 
gradual manner. In the discussion upon this address, Profs. 
Van't Hoff, Roozeboom and Nernst joined, and the latter 
found himself in direct conflict with Prof. Ostwald upon 
some fundamental points of the new theory of matter and 
molecules, 

The two papers which followed Prof. Ostwald's address 
were by Dr. Elbs, of Giessen, and Dr. Bredig, of Heidelberg, 
and dealt with **Stereometric Difficulties in Electrolytic 
Reductions,” and the “ Catalytic Action of Cyanogen Com- 
pounds respectively. These papers were entirely of 
chemical interest, and abstracts of them would not prove of 
any value to readers of this journal. The next paper by Dr. 
Bose, of Göttingen, upon the Chemical Action of Cathode 
Rays,” was, however, of more general interest. Dr. Bose 
has been experimenting with the action of these rays, in an 
exhausted vessel of special design, using strong caustic potash 
solution as the chemical ex to their influence, and 
current from a Tesla coil at 3,000 volts. Under these con- 
ditions he bas found that the amount of hydrogen gas 
liberated is far in excess of that calculated by Faraday’s 
law. Dr. Bose explains this discrepancy by bringing into 
the calculation the kinetic energy of the rays, and he shows 
that were the whole of this energy expended in chemical 
action, 1,800 cm.’ of hydrogen, and a corresponding volume 
of oxygen, could be obtained from a current, of which the 
electro-chemical equivalent would only be 116 em. 
hydrogen. 

Тһе final paper of the morning session was contributed 
by Dr. Trautz, of Freiburg. and dealt with “ Luminous 
Phenomena in Chemical Reactions.” The author cited a 
large number of cases, in which luminosity is produced 
during chemical reactions, this being, as a rule, overlooked, 
because the reactions are not carried out in a darkened 
room. Two striking experiments were made by the author, 
to show the intensity of this phenomenon at the moment of 
reaction, and it was stated that the intensity of the luminous 
effect was, as a general rule, in direct ratio to the speed of 
reaction. | : 

The afternoon session of Saturday, May 14th, was 
entirely devoted to papers of medical interest, the following 
being read and discussed :— 

1. “ Тһе Relation of Freezing Point Determinations to 
Medical Science,” by Dr. Schroeder, Bonn. 

2. Freezing Point and Conductivity Determinations in 
their Pharmacological Aspects,” by Dr. Dreser, Elberfeld. 

3. The Chemical Mass Action of Toxines and Anti- 
toxines,” by Prof. Arrhenius, Stockholm. | 

4. The Action of High Potential Electric Currents o 
the Nervous System,” by Prof. Nernst, Göttingen. 

A very large attendance of medical men was secured at 
this session of members of the Society, and the papers were 
all listened to with great attention and interest. That by 
Prof. Arrhenius caused the most lively discussion, since 
many representatives of the older view which Prof. 
Arrhenius was attacking were present, and joined in the 
after proceedings. 

Briefly, it may be stated that Prof. Arrhenius, as the reault 
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of a long series of laboratory investigations, has come to the 


conclusion that toxines and anti-toxines, when introduced 
into the animal or human organism, follow the usual laws 
of chemical reaction; while Prof. Ehrlich, of Frankfort, find 
other workers in this field of research, believe that the 
action of these bodies is peculiar, and not governed by the 
ordinary laws of chemical action. The importance of this 
subject lies in its relation to the new serum treatment for 
combatting diseases wbich are due, in the first instance, to 
the. poisons produced in the system by certain forms of 
bacterial life and activity. | 

In conoluding this report of the Bonn meeting, it may be 
remarked that the social features of the meeting comprised 
a reception in the Lese-Anstalt on Thursday evening, a 
* Bier-Abend " in the Beethoven Hall on the Friday even- 
ing, а dinner on the Saturday evening, and an excursion 
to Drachenfels on the Sunday. All of these functions were 
numerously attended, and passed off well, the dinner on 
Saturday being especially successful. 

English science was honoured during the meeting by the 
election of Sir Henry Roscoe and Sir William Ramsay to 
honorary membership of the Bunsen Society, and it was 
noticeable that the latter chemist, owing to hi8 recent work 
on argon, helium, and radium, commanded a very high 
place in the estimation of German chemista and scientists. 


- 


GAS ENGINE TESTING. 


А PAPER presented by Mr. W. P. Flint to the June meeting 
of the American Society of Mechanical Engineers, recom- 
mends the brake in place of the indicator. "The brake the 
author considers equally applicable to large and small engines, 
but he speaks of 300 B. H. P. as large, and it does not appear 
whether he would use а brake on even larger engines, though 
there are no mechanical reasons why it should not be done. 

The usual water channel is advised for the rim, and the 
brake wheel is advised to be lubricated with strips of fat 
salt pork, which fry slowly and keep the wheel greased. The 
brake lever is simply to be rested on a scale platform, and 
the brake screwed up with a tension screw. These clip 
brakes have not much of a repntation for steadiness, and we 
note that a man with a spanner has to stand by all the time 
to keep the load constant. 

As а standard of comparison, he measures the suction dis- 
placement per minute of the engine and reduces all the figures 
of the test in the ratio of this displacement to the arbitrary 
figure of 345 cb. ft., which he regards as the suction dis- 
placement of an engine that will give а rated horse-power of 
100 when working on natural gas, and of 115 maximum 
B. H. F. He writes “in the neighborhood of 115 B. H. P., 
by which we suppose he means about, using four words 
of propérly 20 letters instead of one word of five letters. Ав 
& concession to American brevity, however, he spells the 
longest word wrongly. The figures for 100 п.р, are then 
plotted and the curves of all engines are brought down to a 
sort of common basis. 

The author confesses to the difficulty of knowing what is 
the temperature of the mixture in the cylinder prior to 
compression commencing. The heating of the air and gas 
during admission prevents the full suction displacement 
being realised, and this fact, of course, limits somewhat the 
power of an engine of a given size. | 

The author discusses the heat capacity per cubic foot of 
mixture. The gas itself, if pure CH,, contains 1,015 
B.Th.U., or, omitting the latent heat of the water formed, 
915 B.Th.U. With a mixture of one gas to 10°45 of air 
the heat unite per cubic foot are 80, and out of 345 cb. ft. 
of suction displacement at 115 B.H.P.,it is assumed that 
2 per cent. is lost by the 2 per cent. fewer revolutions at 
maximum load, another 5 per cent. is lost by partial 
vacuum, and there is a further 22 per cent. lost by increased 
volume due to temperature. Thus only 250 cb. ft. are 
really drawn in at standard temperature and presaure. 

Then 80 x 250 == 20,000 B.Th.U. per minute for 
115 B.. P., whereas 115 x 42°4—the theoretical heat value 
of 1 b. H. P. minute—gives 4,870 B. Th. U., or 24°35 per cent. 


efficiency. This makes 10, 430 B. Th. U. per B. H.P.-hour in 
good practice. The author considers that much help in the 
study of gas engine performance will be gained by plotting 
results in the above manner to a basis of 100 н.р, rating, or 
115 B. H.P. maximum. 


OUR LEGAL QUERY COLUMN. 


8 | 
[Questions addressed to the Editors for insertion in this column, should 


the views which he may express. ] 


“ Тунв Pye ” writes: A company owning iron-works are desirous 
of providing electric power to about five of their oollieries, which 
are situated at distances varying from one to five miles from their 
works. It is proposed to lay down R. r. plant—say 2,000—6,000 volts 
—at these works, and convey the current by bare overhead wires to 
the various collieries—the total amount of power required being on 
the average 1,000 н.р. These wires would, in a few cases, have to 
cross public roads and footpaths, and a railway or two, but for the 
greater part of the way the poles could be erected in fields occupied 
by tenants of the company. Could such a echeme be carried ont, 
supposing the consent of the various public bodies and private indi- 
viduals were obtained ? Would the Board of Trade object in any 
way to the use of bare wires, and if so, what is the highest pressure 
they-will allow in bare wires?” 

„ It will be competent for the colliery company to carry out 
their scheme without any Provisional Order or special Act. They 
can certainly carry wires over the roads with the consent of the 
local authorities, and it is not generally even necessary for 
them to obtain that consent. The jurisdiction of the local 
authority (as highway authority) over a road only extends to the 
keeping of the surface of the road free from obstraction, and if the 
cables are stretched across at a sufficient height, and are supported 
by posts placed upon land of the frontagers on either side, the local 
authority hasno power to interfere. There is only one word of 
caution to be sounded here, namely, that if by any chance the soil 
of the road—or, in other words, the fee simple of the road—is 
vested in the local authority, that body can apply to the Court to 
prevent the cables being put into position. It is probable, however, 
that in the district in question the soil of the highway belongs to 
the frontagers, in which case “Tyne Pye” will experience no 
difficulty. 

With regard generally to the laying of electric lines by persons 
who have no provisional order, it is provided by Sec. 4 (1) of the 
Electric Lighting Act, 1888, that when it is proposed by any person 
to lay such lines, notice of the intention to do so must be given to 
the Board of Trade, who have made important regulations on the 
subject. A сору of these сап be obtained from Messrs. Eyre and 
Spottiswoode, London, E.C., for а few pence. Clause 10 provides 
that every high-pressure conductor laid or erected ін amy street 
after the date of these regulations shall be continuously covered 
with insulating material to a thickness of not less than one-tenth 
of an inch, and in cases where the extreme difference of potential 
in the circuit exceeds 2,000 volts, the thickness of insulating 
materials shall not be less in inches or parts of sa inch than the 
number obtained by dividing the number expressing the volts by. 
20,000." 'The other regulations are too long to be set out here. 
“Tyne Pye” will do well to submit a plan of his proposed works to 
the Board of Trade before he commences to execute them. 


PARLIAMENTARY. 


CHARING Cross, Euston AND HAMPSTEAD RAILWAY. 


Tuis Bill which bas already passed a House of Commons Com- 
mittee, came before a Committee of the House of Lords, presided 
over by Lord Hawkesbury, on June 14th. The promoters were 
represented by Bir R. Littler, K.C., Mr. Balfour Browne, K.O., Mr. 
Roskill, K. C., and Mr. 9. Gitzgerald. Messra. Meux's Brewery 
petitioned against the Bill, being represented by Mr. Freeman, K. C., 
and Mr. Courthope-Munroe. 

The case for the promoters was opened by Mr. Влгғосв Browns. 
He explained that the company had been authorised to construct a 
line of railway from Charing Cross to Golder's Green, with a branch 
through Camden Town to Highgate Hill It was propored to 
extend the limits of deviation at Obaring Cross for the construction 
of the terminus, and also to construct a station in the neighbour- 
hood of the Cobden statue, and to these proposals there was no 
opposition. Messrs. Meux's opposition was to the proposal of the 
company to take а portion of the cellarage of their brewery in 
connection with the construction of certain subways, which tbe 
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oompany were compelled to make for tbe convenience of the 
ublic. 
E On Wednesday, June 15th, the opposition of Messrs. Meux was 
considered, a number of witnesses being called to show that the 
firm would suffer damage by the proposed exit. | 
Superintendent Bantick, of the D Division of the Metropolitan 
Police, stated that the proposed exit would be very inconvenient, 
It was not in a suitable place, as the pedestrian and vehicular 
traffic was particularly heavy at that point. | 
Mr. Freeman, K. O., then addressed the Committee on behalf of 
the petitioners. 
oo consultation the Committee found the preamble of the Bill 
proved. 


Baxan STREET AND WATEBLOO RAILWAY. 


A BzeLECT Committee of the House of Lords, presided over by 
Lord Hawkesbury, met last week to consider this Bill Mr. 
Balfour Browne, K.O., Mr. Roskill, K.C., and Mr. Shaw represented 
the promoters; the opponents, the London County Council, being 
represented by Mr. Erskine Pollock, K.C., and Mr. Talbot. 

. BALFOUR Browne, in o , said that the railway was 
already authorised from the Elephant and Oastle to Paddington, 
and the greater portion of the line between Baker Street and 
Waterloo had been constructed. There was no objection to the 
proposals in the Bill for the acquisition of land in Westminster 
Bridge Road and Regent's Park, for the purposes of stations and for 
the enlargement of the tunnels under Westminster Bridge Road and 
Edgware Road. To carry out those and other works, the company 
found themselves compelled to raise further capital, and tbe Bill 
authorised the!iesue of £288,000 share capital, with borrowing 
powers to the extent of £96,000. The London County Council 


objected to the granting of these further capital powers, and alleged . 


that the t authorised capital was sufficient. He would call 
the engineers, who would tell the Committee that tho improve- 
ments proposed under the Bill would make the railway more useful 
to the public, and that the additional capital they were asking for 
was absolutely necessary for their execution. 

Mr. GarBBatTH and Sir Bensammn Bakes, the joint engineers, 
gave evidence bearing out counsel's opening statements, and 
explained that the additional capital sought was to be expended 
as follows :—£168,000 for land, £176,000 for extra equipment, and 
£40,000 for sundry works which consisted chiefly of the provision 
of additional protection against fire. 

Mr. E. Bruce Reap, the secretary to the company, said that 
the total authorised capital of the undertaking was £3,179,000. 
The original contract price was £3,960,000. Up to March 17th 
last, £1,522,000 had been expended on construction, and it 
was estimated that a further £1,486,510 would be necessary to 
complete the line. Replying to Mr. Talbot, the witness said that 
the general public held about 2400.000 of the capital already issued, 
and the Underground Electric Railways Co., who were the con- 
tractors for the line, held one million. He was not prepared to 
admit that the control of the railway wasin the hands of the Under- 
ground Co. It wes true there wasan iutimate oonrection between 
the two companies, but the policy and finance of his company was 
in the bands of a separate board of directors. It was impossible to 
say what the profit of the Underground Co. would be until they bad 
ee the line. So far, all the payments had been in the way of 
shares. 

Mr. Тагвот asked the Committee not to allow the Bill to proceed, 
as, he submitted, it had not been shown tbat the existing borrowing 
powers of the company were exbausted. The Underground Co. 
was really the Baker Street and Waterloo Co. under another name, 
and it was not enovgh that the company should ssy that they had 
banded their capital over to another company, who were not really 
independent contractors. 

The Committee found the preamble of the Bill proved. 


* 


DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIO Power BIL r. 


Тнв Bill came before the Chairman of Ways and Means in the Honse 
of Commons on Friday. There was no opposition from petitioners, 
but reports were presented by the Board of Trade and the Local 
Government Board. | | 

Mr. Famam, who represented the promoters, said the Bill was pro- 
moted by the company who had powers to supply a very large area, 
and it was to enable the period for the commencement of the work 
to be extended ; to enable interest to be paid out of capital ; to 
allow of the transfer to the company of electric lighting provisional 
orders of local authorities, &. Clause 2 was the most important 
clause dealing with the transfer of electric lighting orders. The 
Board of e, under the Electric Lighting Acts, granted orders to 
companies and to local authorities. In some of the orders they gave 
powers to transfer, while in other cases they did not. One of the 
main objects of the power icompany was to provide eleotricity to 
local authorities having electric lighting orders, so that the 'ocal 
authorities might save themselves the expense of erecting gene- 
rating stations, but noe had shown that when the 
approached the local authorities, in many cases these authorities mid: : 


* Why not take over the order and distribute it too?” The power 
company was willing to do this, but when dealing with a local 


authority whose order did not specify that it might be transferred, 
they hardly knew the position. Last year the question wae raised 
in the Oleveland and Durham and in the South Wales cases. After 
aigood deal of discussion with the Board of Trade and the House 
authorities, they came to this position—tbat while the Board of 
Trade altered their view, with regard to tranefer, to the extent that 


they thought facilities should be given, under the circumstances, 
for these power companies to take transfers, yet they were not pre- 
pared to tie their bands in the future. Consequently the clause in 
the Oleveland and the South Wales Bills wis framed so that 
the power companies-were only allowed to take the transfer 
of orders which had already been granted. Clause 2 in the 
Bill before the Committee that day read as follqws:—" The 
company may by agreement (but not otherwise) acquire from 
any local authority, or other undertakers, to whom a provisional 
order under the Electric Lighting Acts, 1882 and 1888, shall have 
been, cr may be, granted, relating to a district or place within the 
compauy’s area of pp. the undertaking authorised by such pro- 
visional order, and the property, powers, rights, authorities, and 
privileges of the undertakers under such provisional order has been, 
or may be, granted, may with the approval of the Board of Trade, 
transfer their undertaking, property, powers, rights, authorities, 
апа privileges to tho company on such terms and conditions as may 
be agreed upon, and in the event of the company so acquiring such 
undertaking, property, powers, rights, authorities and privileges, 
they shall be deemed to be the undertakers for all the purposes 
of the provisional order eo acquired by them, and the provisions of 
such provisions! order shall apply to the supply of electricity by 
the company within the area of supply as defined by such order, 
and the company shall be entitled to charge forelectricity supplied 
within such area, the prices prescribed by such order. Provided 
that in the case of any provisional order granted prior to 
the year 1900 to any local authority, the provisions of 
the Electric Lighting (Clauses) Act, 1899, shall, from and after such 
traue fer, be deemed to have been incorporated with such provisional 
order, and shall control and supersede such of the provisions of that 
order as are at variance or inoonsistent therewith. (2) Any capita] 
moneys received by any local authority in respect of any transfcr 
under this section, shall be applied by such authority in manner 
provided by sub-section 2 of section 7 of the schedules to the Elec- 
tric Lighting (Clauses) Act, 1899." 

The Board of Trade suggested that the powers should be limited 
to the transfer of orders granted prior to the passing of the Bill, and 
this the promoters had provided for. With regard to the Local 
Government Board, they suggested that the clause should be modi- 
fied, so as not to confer powers on the local authorities, but only on 
the company, and the Board submitted that under Sec. 11 of tho 
Electric Lighting Acts, the Board of Trade had power to transfer an 
electric lighting order from onc body to another, However, the 
Board of Trade, rightly or wrongly, would not grant the transfer of 


. undertakings under that section, and therefore be hoped the Com- 


mittee would allow the clause to go through. If they did not get 
the power by the clause, it would lead to considerable delay in 
getting orders transferred. 

Mr. SAUNDEBS was called to prove the preamble, and the Com- 
mittee allowed the Bill to go forward. 


MAIDENHEAD Ёг®ЕстВїс LIGHTING. 


Om June 16th and 17th a Belect Committee of the House of Lords, 
under the chairmanship of the Duke of Northumberland, con- 
sidered the Maidenhead Electric Lighting Order contained in tho 


. Electric Lighting Orders Confirmation Bill (No. 3). 


Mr. Валгғосв Brownz, K. C., appeared for the promoters, and 
raid the object of the order was to extend the area of electricity 
supply of the Maidenhead Corporation outside the municipal 
borough. The position was a curious one, inasmuch as tbe Board of 
Trade bad put it upon the Corporation to supply а larger area than 
they asked for. Really the Corporation did not want to supply thu 
extra area, and it was only ou the representations of the Eton Rural 
District Council that it bad been included. The Great Western 
Railway Co. was opposing the extension to these districte as rate. 
payers, and the Corporation itself supported that opposition, for 
1t did not want to supply to Hitchin апа Burnham. The other 
opposition came from the Maidenhead Gas Co., who asked for the 
insertion of the Bermondsey clause in respeot of these outlying 
districts. The clause asked for was as follows:—''The under- 
takers shall once in every year, after the first year's work. 
ing of the undertaking, cause to be laid before them а state- 
ment and balance-shect of tbe accounts of the undertak- 
ing, drawn up in accordance with the form of accounts pre- 
scribed by the Board of Trade for a local authority under the 
Electric Lighting Acts, 1882 to 1888, and the undertakers shall 
thereupon fix annually the charges to be made for the supply of 
energy in the then ensuing year at such rates not exceeding the 
maximum rates specified in the Order, so that, as far as is reasonably 
practicable, the revenue for the year shall not be less than the 
expenditure." The Corporation already supplied the borough under 
an Order ot 1896, and so its opponents could notask for the clause 
in respect wf the existing undertaking. The clause asked for was 
inserted im the Bermondsey Order some years ago, and he was the 
counsel who moved for its insertion, but now they had to face an 
altered state of things. In the early days there was a great deal of 
suspicion s4 to the way local authorities carried on the business of 
electricity aupply. Now it was decided in favour of allowing tho 
local authosities to supply, and no sane man would say that the 
imposition >f such a clause as this would leave the Corporation а 
бее hand to carry on the ir businees in a commercial manner. While 
he must ад uit that there were precedenta for the imposition of the 
clause, yet ^here were an equal number of precedents in а contrary 
sense, He eontended that the clause was utterly wrong in principle, 
and be askad the Committee to refute it altogeter, because the Cor- 
poration déi not want it, even ia a modified tense. 
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Mr. Alderman Hoss, Mayor of Maidenhead, gave evidence in 
support of the Bill. In.oross-exemination by Mr. PADDON, who 
. appeared for the Gas Ca, witness denied that the electricity 
accounts were not kept in a proper form. Asa matter of fact, thev 
were set out in the form prescribed by the Board of Trade. He 
did not agree that if the Corporation's electricity accounts were set 
out in the same way as those of a company that they would show a 
loss of £2, 000, 

Mr. H. "BunsTALL, consulting engineer to the Corporation, also 
sunported the application. He said thrre were already several 
applications for current in the outside чиште, and he was con- 
vinced that the undertaking would pay. 

Mr. C. О. Mirrox, borough electrical engineer, gave evidence as 
to the success which had attended the undertaking of the Cor- 
voration. His experience was that, if по applications were made 
for current, yet if the mains were laid in a street, practically all the 
houses along the route soon became connected. 

Mr. Pappow addressed the Committee on behalf of the Gas Co., 
and contended that electric lighting was not a fit euhject of muni- 
cipal enterprise, but tbat, if local authorities did engage in it, they 
should be compelled to do so on those sound commercial principles 
which governed every private uudertsking. 

The OHRAmMM announced that the Committee would reserve 
their decision on the point until after considering other orders. 


MALDENS AND Соомвв Evectric LIGHTma. 


On Monday the Select Committee of the House of Lords, under 
the Chairmanship of the Duke of Northumberland, proceeded to 
consider the confirmation order to the Urban District Council in 
respect of the Maldens and Coombe, in the county of Surrey, con- 
tained in Electric Lighting Order, No. 6 Bill. 

Mr. C. C. Нотснімвон, on behalf of the Kingston Gas Co., asked 
that the Committee should insert in the order the Bermondsey clause, 
or some clause similar to that. He maintained that Parliament never 
contemplated that the local authority should set up to supply elec- 
tricity at a loss. 

Mr. WEDDERBURN, K. C., said thie was au order to empower the 
local authority to start au electrical undertakiog, and the position 
before the Committee was, that it was a new undertaking, and in 
that way it differed from the Maidenbead order. He would fiud it 
difficult to add very much to the practical common sense which had 
been put before the Committee by Mr. Balfour Browne, who had 
described himself as being in a repentant spirit. He would differ- 
entiate the different classes of cases to which the principle might 
apply. There was first the case of new undertakings where the 
local authority asked simply to carry on operations in its own 
locality, and the case of Malden and Coombe came under that 
head. Secondly, there was the case of an existing undertaking not 
confined to its own area; and, thirdly, there was the case of an old 
undertaking not confined to its own area making a loss. He under- 
etood the chairman of the Committee to say that two elements, one 
of which was loss, had to be present in order to make the clause 
apply, and the second that the local authority should be supplying 
at а loss outside its own area. Where tbey had got an abeolutely 
new undertaking by a local authority, he submitted that on these 
two grounds there was no cause for imposing the clause. 

The ОнА1вмАх said he did not remember expressing any opinion 
of the kind. 

Mr. WEDDERBUEN said he understood the chairman to state that 
the principle points to be considered, were whether the local 
authority was going outeide its ares, and whether it was carried on 
at a loss. 

The CHAIRMAN said he made remarks to that effect before the 
cases were opened, but that must not be taken as an expression of 
the views of the Committee. 

Mr. WEDDERBURN said he took it, he might say, that one of these 
elements must be present in any case. In the Malden case it was 
а new undertaking, and confined to its own ares, and the question 
of adding the clause did not depend on two of the main 
arguments put forward by Mr. Paddon in the Maidenhead case, 
The two arguments put forward by Mr. Paddon were that, if a local 
authority chose to set up as a trading authority, and to go 
outside its own area, the fact that it did go outside was a proof 
that it ceased to be a local authority, looking after its own people, 
but that it was purely a commercial undertaking, and that if, by so 
doing, there was a loss, it was not fair that that loss should fall 
on the people inside the area. Another argument adduced was that 
& loss on the working was, in itself, evidence of mismanagement, and 
in almost every one of the petitions of the gas companies they found 
the expression used tbat tbe electric lighting undertakings of the 
local authorities were ill-conceived, and that they were conducted 
on unsound and perilous lines. The question might arise, in the 
case of a local authority going outside its own area, or in a case 
where there had been a loss, but there was absolutely no reason why 
a new undertaking should be saddled with what was a penal clause. 
It would be in the natare of giving a dog a bad name and then 
hanging him. So far as the undertaking was а new one, he sub- 
mitted that the question before the Committee was: Is the local 
authority to be allowed to trade?” and that had been decided 
both by the general law and by the Board of Trade. It 
seemed to him that a great deal of the argument put 
forward for the Bermondsey clause mixed up that question, 
which had already been decided by the Board of Trade 
and the general law. It was not to be assumed that the Malden 
people were going to be reckless or uncommercial, and the Board of 
Trade and the general law assumed in granting them (ho order that 
they were capable of carrying it out on commercial principles, and 


management of an electrical undertaking. 


. until it was shown that they could not do this, they ought not to be 


saddled with such a clause, and he asked the Committee to find that 
it was not in accordance with public policy that the clause sbouli 
be inserted in the order. To insert it would be inconsistent, 
because it was saying on the one band, that the public authority 
should be entrusted with the order, and on the other hand, that they 
were not fitted to carry it out. If such a penal clause was to ba 
inserted, then it would seem that the order ought not to be granted 
atall. The real question was not whether or not such a clanse kept 
the local authority in order, but whether such a clause tended 
towards profit or loss. If it could ba shown that the clause helped 
the local authority to a profit, it was a good clause, but he endorsed 
the views of Mr. Balfour Browne that it tended more to loss than 
to profit. It was a purely business question, and he ventured to 
deprecate the issue being complicated by trving to make it a class 
question. He deprecated all the talk of electricity being a luxary 
for the rich, and asked that the matter should be treated solely as a 
business one. 

Mr. BaLrour Browne said that with regard to a loss being due 
to mismanagement, it was shown that there was a loss on the first 
year's working, but it was а loss which was contemplated. 

Mr. Hourcumson said he had great symp«thy with Mr. Balfour 
Browne. He could imagine that Mr. Browne's feelings must be 
like those of the Roman father, who, by the early Roman law, was 
obliged to expose his child, as Mr. ‘Browne bad done, to the 
inclemency of the weather, thinking that, probably, it would not 
survive the trial. 

Mr. Batrour Browne: Are you the weather? 

Mr. Horcumeron said Mr. Wedderburn bad missed his argument, 
for there was nothing in the Bermondsey clause to prevent a local 
authority making a profit. So fer as he was able to see Parliament 
never intended that the local authority should become a municipal 
Whiteley, and Parliament had imposed limitations iu respect of the 
so-called trading iu the various commodities that the local autho- 
rities were allowed to engage in. But whatever the position of the 
local authority might be in respect of other commodities, there was 
a marked distinction and difference to be drawn in respect of the 
When they came to 
tramways Parliament drew а distinction, and said that the local 
authority must come and show that it would be to the advantage of 
the district thet powers should be granted and that it was likely to 
be a profitable undertaking. In the case of the Aberdeen and Dundee 
tramways similar provisions were imposed on the undertakings as 
were asked for in the cases now before the Committee, namely, that as 
precedent to the power being given, the undertaking should be made 
relf-eupporting. The supply of electricity was not a necessity of 
life, and there wasa marked distinction to be drawn between the 
supply of water or gas and the supply of electric light, and he did 


. ask for the insertion of the Bermondeey clause or some other 


words which would put it on the local authorities to make the 
industry self-supporting. He was not going t^ вау on behalf of the 
Gas Co. he represented that they were not to be subjected fo com- 
petition. He agreedthat Parliament had decided, subject to some 
restrictions, that local authorities might supply electrical energy in 
competition with gas companies, and Parliament had gone so far 
in Sec. 29 of the Electric Lighting Act of 1882 as to consider that 
competition under some circumstances might be even disastrous to 
the undertaking of the gas company, because it was provided under 
that section that where a gas company in consequence of the com- 
petition of the electric ligbt could not be carried on to advantage, 
the gas undertakers might goto the Board of Trade and be relieved 
of their powers. But the existence of that clause was all the more 
reason why those who had supplied gas and bad embirked their 
capital in gas undertakings should not be subjected to unfair 
competition as would inevitably render their undertakings 
valueless. He was not going to ask that the absolute form of 
words of the Bermondsey clause should be inserted. nor did he 
maintain that the working of the clause was the best way to provide 
that the municipal electrical enterprise should be made selt- 
supporting, but at а later stage he would suggest a clause. 


THE TAMWORTH ORDER. 


Мв. Үврреввовм, K. C., opened the case for the Tamworth Order 
in No. 2 Electric Lighting Bill, and said it was of the same class as 
the Malden Order, and the local authority, which had not hitherte 
gupplied electrical energy, was seeking by the order to supply in 
its own area only. In opening the case, he need only reply to 
Mr. Hutchinson's remarks in the previous case, but he frankly 
admitted that a good deal of Mr. Hutchinson's arguments he did 
not understand. It seemed to him that almost the whole of Mr. 
Hutchinson's argument went to show that an endeavour was made 
to mix up two things, viz.:—“ Should the local authority be allowed 
to trade in electricity at all, and, if so, are they to be fettered? It 
was said that the competition was unfair, but that must depend on 
evidence, It cóuld not be unfair in principle, because it had 
already been decided that the local authority should be allowed to 
supply electricity, and so the sole question was whether the Com- 
mittee were going to fetter the undertakere or not. If it could be 
proved that the local authority fixed the rates absolutely low to 
destroy the gas company, he could easily uaderstand Parliament 
saying it should be fettered, but that was a matter of evidence, 
and here they had no evidence at all. They had heard that the 
Bermondsey clause was a bad one, and it was evident that the initial 
period in which a local authority should be allowed to try and make 
a profit must be considered іа each individual case. In some cases 
tive or six years might not be sufliciont, and they could not lay that 
period down ав a general principle. 
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EASTLEIGH ORDER. 


Тнк order to the Eastleigh U.D.C. in No. 2 Bill was next taken, . 


and Mr. WEDDEBBURN, K.C., said the circumstances were identical 
with the Malden and Tamworth orders. un = 

Mr. NEVILLE, who appeared for the local gas company, said he 
desired to associate bimself witb all that Mr. Hutchinson bad said, 
and also wished to point out that Mr. Wedderburn was really 
begging the question when he said they were trying to mix up two 
things; the fundamental position he took up had been defined by 
the Joint Committee on Municipal Trading which reported last year. 
That Committee did not deal with tbe whole question of municipal 
trading, but confined itself simply and solely to the one question of 
accounts, and the finding of this Committee was very material when 
they were dealing with such a clause as the Bermondsey claute. 
The fundamental finding of the Joint Committee was that wherever 
municipal trading existed, the ratepayers should be fully as 
frequently informed of the position of the undertakivg, as if they 
were shareholders in a commercial undertaking. The ratepayers 
now were not in the position of shareholders, altbovgh they ougbt 
to be. In the first place, with regard to these provisional orders, 
their consent was not necessary, and the ratcpayers were not con- 
sulted. His second point was that great corporations, such as railway 
companies, were not assessed like other ratepayers, and the burden 
of the rates in many places pressed heavily upon tbem. They, 
therefore, who were affected by this form of trading, asked that a 
clause like the Bermondsey or the Marylebone clavse sbould be 
inserted, in which a time limit should be fixed, during which the 
Jocal autbority should try and make the undertaking profitable. In 
the case of Marylebone, three years were given the local authority 
to set their bouse in order, and then they were obliged to charge a 
price which would prevent a loss. Tbere were a large number of 
electrical undertakings carried on by the local authorities in tbis 
country at a loss, and the only oppor!unity which presented itself 
for getting such a clause inserted in most cases, was when the Bill 
first came before the Committee. He contended that at least it 
should be obligatory upon the local authority to get the consent of 
the ratepayers before borrowing money for the undertaking. 

Mr. Уерренвовн, K. C., in reply, pointed out that the Marylebone 
case was а peculiar one. The local authority had to purchase the 
existing undertaking, and, at the vefy start, were saddled with a 
heavy responsibility. But, even in that case, Parliament weakened 
the Bermondsey clause, for they gave a period of three years before 
the obligation to revise prices came into cperation, and they omitted 
forward contracts from the revisicn. He submitted that е case of 
Marylebone was fatal to the Bermondsey clause. 


t 


Тнв HaNwELL ORDER. 


MR. NEVILLE asked that the Bermondsey clause should be inserted 
in tbe order to the Hanwell U.D C. 

Mr. C. E. ALLAN, who appeared for the promoters, said it was a 
new order, and applied only to the U.D.C.'s own area. They felt 
that the insertion of the clause would throttle the undertaking at its 
very start. With regard to the suggestion of Mr. Neville, that 
money should not be borrowed without tbe exprets consent of the 
ratepayers, he pointed out tt at there was a local inquiry by the Local 
Government Board, and it was competent for ratepayers to be present 
and raise objections. Councillors also bad to go to the ratepayers 
to he elected, and the Council meetings were open, and the Press 
were admitted. so that the local authority could do rothing^which 
was opposed to the public feeling of the district. With regard to 
Hanwell itself, it was a rapidly growing district, and they would 
like to put down plant and erect a generating station sufficient їо 
meet anticipated requirements a few years hence, and therefore, 
unless the limit was a wide one before they bad to fix prices to 
aiii expenditure, it would be extremely difficult to carry out the 
work. 

Mr. NzviLLsE replied, and eaid the Local Government Board 
inquiry was simply as to borrowing money, and not as to what it was 
wanted for. 

Mr. WEDDERBURN pointed out that in the case of Eccler, where 
the Board of Trade had grsnted a provisional order, the Local 
Government Board twice refused to allow the money to be 
borrowed. | 

Mr. NEvILLE said that if the Hanwell district was such a 
growing one, the undertaking would be successful, and therefore 
the Hanwell U. D. O. had no need to fear the clause. 


7 


WATFORD ORDER. 


Mr. WEDDERBUBN, who opened the case in respect of the Watford 
order, said the circumt tances were somewhat different. The 
Watford U.D.C. only supplied its own area, but it traded at a 
loes. The provisions] order was obtained in 1897, and the works 
were completed in 1899. The urban district was extended in 1901, 
and the order now before the Committee bad reference to the 
inclusion of that area. The average loss, apart from the repayment 
of sinking furd inttalment and interest, was £198 a year, but, of 
course, thst small lors raised the question as to whether there l ad 
been mismanagement. Was the mere fact of loss to be held as 
evidence of mismanagement, and was the clause then to go into a 
Bill? If во, was the clause to go into every one of the orders before 
them, whether they were opposed or not? 

The CHAIRMaN said he believed it would be within the wish of 
the Committee to bave evidence from tbe Board of Trade. 

Sir RarPH LirTLEB, K. C., asked that counsel should be heard 
after the adviser of the Board of Trade had been called. | 


The CHAIRMAN raid, as he understood it, the Board of Trade was 
against the Bermondsey clause. 
Mr. Paap, K. C., who was interested in the Doncaster Bill, asked 


_ what the position would be if the Committee decided to put the 


clause in the orders. Would he have the opportunity of arguing 
on the Doncaster Bill? A 

The CHAIRMAN said every Bill must be decided on its merits. 

Mr. W. H. TunNEB, clerk tothe Watford U. D.C., was called, and 
gave evidence as to the progress of the electricity works. The total 
deficiency on the undertaking since the commencement was £4,058, 
bnt. £4,434 of this had gone in repayment of principal and interest. 
This year the loss had been reduced to less than 1d. per unit. 

Crose-exsmined by Mr. Panpon: His objection to the clause was 
that there would be a difficulty in applying it. 

Re-examined by Mr. WEpDbEBBURN: In the absence of any 
evidence as to mismanagement, he considered the clause unneces- 
вату. There was no reason why the clause should be put upon 
them. 

Mr. W. H. F. ConzBnook, the resident engineer to the Council, 
was tben called. 

Cross-examined by Mr. Pappon he said that hp was not respon- 
sible for tbe accounts. 

Mr. Pappon then addreesed the Committee in opposition. He 
said that he considered there had been mismanagement. There bad 
been a deficiency. They had endeavoured to dispose of a large 
amount tof electricity without regard to tbe ratepayers, and the 
amount lost did not include the whole of their indebtedness. The 
Council had been bawkivg the undertaking about and endeavouring 
to diepose of it. They were selling at fanciful prices, such as no 
private concern could afford to sell at. There was another clause 
for which he wished to ask. He would ask that when the Council 
wished to raise farther money they should be obliged to coneult the 
ratepayers, for in the ratepayers’ interests some limitation was 
necessary, and if they had that clause it would benefit the rate- 
payers. 


Тик BATE ORDER. 


AT the end of counsel's speech the Bath Confirmation [Order was 
considered. . 

Mr. Нотонінвох (for the Rural District Council) raid that the 
order was different from any of the others, He would open his 
case by calling evidence. 

Mr. FiPPARD, the engineer, was tben called. He said that be 
knew the district proposed to be supplied well. It bad an area of 
27,420 acres, with a population of 27 672. "There were two collieries 
aud a number of factories in tbe area of supply. He considered 
that the district was quite suitable for an undertaking of tbat kind. 
They did not propose to erect a gererating station, but to take a 
supply in bulk from some otber authority. There was the Somerset 
and District Electric Power Co., bnt they bad other means. The 
Bath Corporation and the Bath Tramway Co. could both supply 
them. The Corporation had mains running into the district, and 
all they would have to do would be to lay their own distributing 
mains. He estimated that the number of customers in the first 
year would be 4,000, and in the second year 7,000. The price per 
unit would be 475d., and the cost of manufacture 8:58. The tiret 
year's working would show a deficiency of £63, but the ке^опа year 
would about balance. After that he was of opinion that the under- 
taking would be remunerative. 

Cross-examined by Mr. BacGALLAaY (for the Bath Gas Co.) He 
could n«t say what proportion of the population was in the com- 
pulsory area, the area in which they bad to lay their mains within 
two years. He did not know how many premises were rated at 
over £50. He admitted tbat tbe Tramway Co. bad no power to 
supply tbe Council, and be could not say if the Bath Corporation 
could rupply trem fo any great extent. The tupply would be dis- 
tributed from distributing stations, of which the firet would pro- 
bably be at Westen. He had got no estimates out. No greater 
length than one mile of main would in any cate be necessary. 

Mr. BoLwELL, surveyor to the Council, said that he considered 
that all the property in the compulsory area weslikely to be eupplied 
with electricity. 

Mr. BAGGALLAY, addressing the Committee for the gas company, 
eaid that this was a case where the order ought not to be confirmed, 
or, if confirmed, should be confirmed subject to a clause of the nature 
of the Bermondsey clsu:e. The danger was that the local authority 
would not be able to run the undertaking on commercial lines. 

The Committee adjourned. 

The CHAIBMAN asked Mr. Pelham, of the Foard of Trade, to state 
what was the attitude of that body to the clause. 

Mr. PzLHAM said that, in 1902, the Board of Trade refused to 
insert the claure in the absence of sny instructions from Psrliament. 
Sometimes the clause was put in by agreement, but that was 
generally in the case of an older authority. The Board of Trade’s 
main objection to the clause was that it did nct seem calculated to 
attain the object in view. Tben it was difficult to define wbat the 
first year's working was. The Act provided thet any profit up to 
5 per cent. was to go tothe ratepayers, and a local authority might 
find themeelves with a profit of 4 per cent., which would be a clear 
profit to a oc mpany, but not a profit to the Iccal avthority. 


CoLNEY HaTCH ORDER. 


On Tuesday, Bir ПАьРН LrrrLEB, K. C., as representing the Colney 
Hatch Gas Oo., addressed the Committee on the provisional order 
relating tothe Colney Hatch Council. He raid that the doctrine 
laid down by the Board of Trade was that the Bermondsey clause 
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was wrong in principle, but he objected to any public department 
having power to lay down such a rule with the object of excluding 
discussion upon it before Parliament. The views of tbe Board of 
Trade with regard to the clause were fallacious. It was absurd to 
say that the best way to reduce loss was reduce prices.  Munici- 
palities were at present uncontrolled in the matter of electricity 
supply, and the ratepayers, who were the compulsory sbareholders, 
bad not even the authority with regard to the undertaking that a 
shareholder in the gas company had. A simple answer to all 
objections to the clause was that if the undertaking were successful, 
the clause could do no barm, In bisown case the District Council, 
after having fully discussed the matter with the gas company, had 
agreed that the clause should be inserted in the order. Yet the 
Board of Trade stepped in and objected toit. He asked the Com- 
mittee to insert the clause agreed to. 


Tus HUDDEBSFIELD ORDER. 


Тнк Huddersfield, Order was next taken, and Mr. BAGGALLAY, 
K,C., addressed the Committee on bebalt of Huddersfield Cor- 
poration. The Corporation, he ssid, had at pretent the electric 
ligbting undertakiog within the borough, but the proposal of the 
Order was to extend it into Golesr. The Longwood Gas Co. bad 
petitioned against the Bill, but had now withdrawn in view of the 
fact that the Corporation bad inserted the Bermondeey clause in 
respect of their undertaking. The Board of Trade objected in the 
kame way as they did in the Colney Hatch Order, and he asked the 
Committee to over-ride that objection. 

Tbis concluded the Orders in the Confirmation Bills before the 
Committee; before considering the Doncaster Corporation Bill, 


in which the question of the Bermondsey clause was also to be 


raised, the Committee deliberated in private, and, on resamirg, the 
CHAIRMAN announced that the preambles of all tbe Bills would te 
proved. With regard to the question of the Bermondsey clause, he 
asked the various Counsel to bring up a clause carrying out the fol- 
lowing provisions :—' The accounts of the undertakers to be published 
annually in the form prescribed by the B. of T. under the statute. Tbe 
local authority, at the end of five years after the undertakers supply 
cnergy in the case of a new, snd of three years in the case of an 
existing, undertaking, and thenceforward triennially, shall so far as 
is reasonably poss.ble revise ite rates, ғо that no loss shall be 
incurred by the ratepayers on the undertaking. Nothing to prevent 
a local authority from entering into a contract to supply electrical 
energy on special terms, but the rates charged in future contracts 
to be either subject to revision at the triennial revision or riee and 
fall (but not, excepting by consent, below any minimum named in 
the contract) pari passu with the general electric lighting rates 
fixed at the triennial revision, the promoters in each case to decide 
which of the alternatives they preferred to be inserted in their 
order. The Committee did not intend to prevent or discoursge a 
more frequent revision of tbe rates, other than the contract rates, 
should a Jo^alautbority desire to enter upon it. The clause was 
notto be drawn to that it could be interpreted as to prevent а 
revision annually or bi-annvally. 

Bir RALPH LITTLER undertook to draft and bring up the clause 
on the following day. 


DONCASTER CORPORATION BILL. 


Tas Committee then proceeded to consider the Doncaster Corpora- 
tion Bill. Mr. Batrour Browns, K.C., who opened the case for 
the promoters, said that 16 was proposed to supply electricity to a 
number of districts outside the Borough of Doncaster, the local 
authorities of the various districts being all consenting parties. 
The authorities in question were little likely to get a supply of 
electricity, unless the Corporation supplied them. The Bii was 
petitioned agaiost by the Yorkshire Electric Power Co. That 
company ttarted with the object of supplying local authorities in 
bulk, but they came into existence on the undertaking tbat they 
were not to have a monopoly of the district. The company 
got their Act in 1901, but at present they had done little under it, 
and were not within miles of the disputed area. In the circum- 
stances he thought that the powers sought by the Corporation 
should be granted to them, and that the protection sometimes given 
to gas companies, should not be given to the petitioners. 

Mr. Wy Lp, until recently electrical engineer to the Corporation, 
was the first witness called for the promoters. The Corporation, 
he said, already supplied power to Balby-with-Hexthorpe, 
Wheatly and Carhouse, for tramway purposes. The works 
belonging to the Corporation were constructed in the year 1899, 
the order having been obtained in 1898. When first atarted the 
works had a capacity of 188 Kw., which had now been increased to 
920 kw. Their buildings were large enough for extensions for 
some time to come. The plant could be increased to supply 2,000 kw. 
From time to time they had received арр! cations to supply sur- 
rounding districts. Balby obtained their order authorising them to 
take a supply in 1501. In the district of Wheatly there were many 
houses tbat were already wired to receive a supply. Ia his opinion 
the Yorkshire Electric Supply Co. had made no effort to supply the 
neighbourhood. It was true tbat the company were erecting a gene- 
rating station, but it was 30 miles away from Doncaster, at Thornhill. 

Cross-examined by Mr. Freeman, К.С. (for the Supply Co.): He 
was aware that in 1901 the Yorkshire Electric Supply Co. sou ght 
the district, and were opposed by the local authorities. The result 
was that Doacister was excluded. He admitted that there was no 
suggestion then that Doncaster should supply outside districts. The 
area of tbe districts now proposed t» be supplied was 26,000 acres. 


He was not aware that one of the stations of the company was com- 
pee or that large contracts had been entered into for the supply 
of cable. 

Mr. FREZMAN: Do you, as an engineer, assert that there would be 
any difficulty in supplying from that s'ation.  WrTNESS: No; but 
it would be an advantage to have the station nearer. He did not 
know of апу cate where a corporation had been allowed to go outside 
its own district and compete with a company. 

Mr. PAGE (for the Corporation): And you do not consider that the 
Yorkshire Power Co. is in possession of this district? WrIrRESS: No. 

Mr. FnepERICK NicnHorsom, solicitor to the promoters, said that 
the present supply was chiefly for light; there was considerable 
colliery development going on in the district. 

Mr. T. GILL, a builder and contractor, eaid that he had erected 
and owned a large number of villa residences in the Wheatly 
district, and they would alltake a supply. In fact, there were many 
houses ready to take the light at once. He hoped to see the Corpora- 
tion get power to supply at once. Part of the main road between 
Wheatly апа Doncaster was in Wheatly, and part of it was in 
Doncaster, and it was most inconvenient that the Corporation 
should have power to supply one side and not the other. 

Mr. G. GLEDHILL, surveyor to the Balby-with-Hexthorpe R.D.C., 
spoke of a similar position in regard to the main road between that 
Rural District and Doncaster. His Council were in favour of the 
Corporation baving the powers asked for. He knew tbat there 
were many factories which would take а supply of current at once, if 
they could get it. 

Mr. Mask Donstan, the chairman of the Electric Lighting Com- 
mittee of the Corporation since its formation, said tbat they bad 
now turned the corner, and were making а profit. He believed they 
could supply the proposed increased area without increasing their 
capital charges. This concluded the case for the promoters. 

Mr. Farmman then called Mr. G. Lupton, the chairman of the 
Yorkshire Electric Power Co., who submitted photographs for the 
inspection of the Committee, showing the advancement of the 
works at Thornhill. Those works, he said, were being pushed 
forward as quickly as possible. They would be ia a position to supply 
ia the autumn of this year. There were three other generating 
stations to be erected, and they would be erected as soon as pos- 
sible when the demand increased. The contracte included the 
erection of the second station. There was no ground for the sug- 
gestion that they did not wish to go to Doncaster. They resented 
the action of the local authorities in getting hold of the best part of 
the area. They did not wish to have the competition of a rate- 
aided bueiaess At the present time they had contracts for the 
supply of energy to collieries. 

Cross-examined by Mr. Pace: The nearest consumer of energy 


. with whom they had a contract was some distance from Doncaster. 


It would not be good policy to go on with the other three stations 
at one time. The company had no immediate intention of erecting 
the station at Hardwicke. He was aware that if the Bill passed 
and the Corporation were allowed to supply without their district 
the company would still be able to compete with them. 

Mr. Freeman then shortly addressed the Oommittee on the 
petition. 

This was the first time that such powers had been sought in Par- 
liament. If all Corporations sought similar powers what woold be 
the result? It wae, he contended, not competition in the ordinary 
sense, for the Corporation had the rates behind them. The Act did 
not intend that a Corporation should go marauding in outside dis- 
tricts; 16 was intended that local authorities should be able t» 
apply thems»lves for provisional orders to receive supplies. If the 
Corporation succeeded in getting the powers it would be the first 
time that such a thing bad been dooc, although several attempts 
bad been made, but had been refused by Committees. Either tbe 
clause giving the power had been struck out or it bad been allowed 
to remain with the sanction of the company. He asked the Com- 
mittee not to take from them a district they were perfectly willing 
to supply. 

Mr. Расе, in replying for the Corporation, said tbat they were 
asking for no more power than a local authority could obtain by 
provisional order, if they chose to apply for one. 

After consultation the Committee refused the Corporation the 
powers sought with regard to the supply of electricity. , 


DEWSBURY, SOOTHILL NETHER, AND ОБВЕТТ TRAMWAYS. 


Тнв Bill promoted by the Urban District Council of Soothill Nether, 
Yorks, came before a Select Committee of the House of Lords, Lord 
Hawkesbury presiding, last week. 

Board of Trade provisional order Bills for the confirmation of 
orders authorising the construction of tramways by the Corporations 
of Dewsbury and Ossett were considered at the same time, as the 
three systems would provide a through route from Dewsbary to 
Ossett. 

The case for the promoters of the Soothill Netber Bill was 
opened by Mr. WEDDERBURN, К.С. He said that the in- 
habitants of the district were in favour of the scheme, and there 
was no property likely to be injured by the tramways. Coming toa 
consideration of the provisional orders, Counsel said tbe Board of 
Trade bad granted them after very careful consideration. There 
was a great public need for the tramways in Dewsbury, and if they 
and the lines in Ossett were authorised, they would provide a through 
route from Dewsbury to Os:ett. Then there was the authorised 
tramway of the Wakefield District Light Railway Co., which passed 
through a place called Horbury to Wakefield; by means of a 
connection with tiat line there would bə a through routs from 
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Dewsbury to Wakefield. The scheme was opposed by the Great 
Northern Railway Co. on the ground that the through route would 
compete with their railway. i 

Mr. J. H. Внорев, the engineer to the scheme, described the 
route, and stated that the trams would be worked on the overhead 
trolley system. The gauge would be 4 ft. 84 in, and the rails of 
102 Ibs. to the yard. Altogether the length of the route would be 
2 miles 3 furlongs. The Parliamentary estimates, as stated in the 
preamble of the Bill, amounted to £39,945. 

Mr. J. E. WALLER also gave evidence. | 

Mr. CLAUDE BacGaLLAY having addressed the Committee for 
Ossett, | | 

Mr. Влгғосв Browne called 

Mr. Bury, the general manager of the Great Northern Railway 
Co., who said that as proposed, the tramways would certainly 
compete with hisline. Не obfected to а through connection being 
established, but he would not object to any of the tramways 
provided that there was no connection between them. 

The Committee baving oonsulted, found the preamble of the 
Sootbill Nether Bill proved, and confirmed the Dewsbury and 
Ossett orders. | 

When clauses were considered on Monday, the Committee 
granted the Yorkshire Electric Power Co. a clause providing that 
the Corporations of Dewsbury and Ossett should not supply energy 
in the district of a statutory authority, without the consent of such 
authority. 


Sunderland District Electric Lighting.—On June 16tb, before а 
Select Committee of the House of Lords, presided over by the Duke 
of Northumberland, а number of Electric Lighting Orders came up 
for consideration. Mr. Balfour Browne, K.C., appeared for the 
County of Durham Electric Power Co. who asked for the confir- 
mation of the Board of Trade order for the supply of electricity in 
certain districts about Sunderland. Не said that the Sunderland 
Corporation did not appear before the Board of Trade, but they had 
presented а petition against the order on the ground that the com- 
pany were asking to supply districts which, in years to come, might 
be included in the Corporation area. Now he found that the Cor- 
poration made no appearanoe, but be had received no notice of their 
intention to withdraw the opposition, and consequently he had been 
put to the expense of bringing his witnesses from the district. Under 
the circumstances he asked that he should be allowed oosts against 
the Corporation. The Committee having consulted together, the 
Chairman announced tbat they had unanimously decided to allow 
costs against the Corporation. The order was confirmed. 

Shipley Urban District Council Bill.—On Friday this Omnibus Bill 
came before the Chairman of Ways and Means of the House of 


Commons as an unopposed measure. The Bill, amongst other things, 


gives the Council power to lay down electric mains and wires in 
private streets, and also power to supply electric energy in certain 
parte Fu Baildon.—The preamble of the Bill was declared to be 
rove 
i Lancashire Electric Power Bill.—On Friday the Lancashire 
Electric Power Bill came before the Committee of the House of 
Commons, presided over by the Chairman of Waysand Means. The 
object of the Bill is to remove the irestrictions relative to the 
erection of generating stations only on lands scheduled in the 
company's Act of 1900; it authorises the company to take over 
electric light provisional orders from local authorities and others, 
and enables interest to be paid out of capital during construction. 
Further, it allows the company to pay a commission not exceeding 
5 per cent. to any person in consideration of his subscribing or pro- 
curing subscriptions for any shares in the company. Mr. Frere 
appeared for the promoters. With regard to the extension of time, 
the reason they bad to ask indulgence was that the company was 
one of the pioneer companies which came out at the time of the 
' war, and, consequently, bad been able to do little. Now they bad 
commenced, and boped by 1905 to be in a position to supply. The 
chairman asked what amount of capital had been raited. Mr. Frere 
said £400,000 had been raised, but the authorised capital was 
£3,000,000. The company, however, bad a large district, and would 
commence in ohe area first, and might not require all its capital 
for some years. Mr. F. E. Gripper was called, and stated that 
the roof of the generating station at Ratcliffe was nearly on. The 
Committee passed the preamble of the Bill. 
Leicestershire and Warwickshire Electric Power Bill.—This Bill 
came on Friday before Mr. W. H. Lowther’s Committee of the 
House of Commons. The object of the Bill is to amend certain 


sections of the company’s Act of 1902 by extending the time for 


commencing works and providing generating stations for a farther 
period of two years, It also gives the company power to erect 
^ generating stations on lands other than those scheduled in the Act, 
and to acquire electric lighting provisional orders from local 
authorities or other persons by agreement. Mr. Bell, who appeared 
for the promoters, in reply to the Chairman, said the company was 
now commencing its works. The capital was £750,000, but before 
it could supply it had to obtain a certificate ‘from the Board 
of Trade that £200,000 had been subscribed. Mr. Ashcroft was 
called to prove the preamble, and stated that the works were now 
well in hand. The Committee passed the preamble of the Bill. 

Saddleworth and Springhead Tramways (Abandonment) Bill.— 
The Standing Orders Oommittee of the House of Commons has 
decided that stan orders may be dispensed with in the case of 
the above Bil], and that if the Committee considering the Bill think 
fit, the promoters may be allowed to introduce their additional 
vision asked for. This provision provides for the abandonment of 
certain authorised lines and the reduction of capital. 


Clyde Valley Electrical Power Bill.—The opposition of the Lanark 


County Council to this Bill has been withdrawn. 


Leyton Urban District Council Bill.—In his report to the House of 
Commons as Chairman of the Committee which considered the 
Leyton U. D. O. Bill, Mr. Heywood Johnstone states that the Bill 
authorises the Council to construct and maintain tramways beyond 
their district, viz.. in the County Borough of West Ham and the 
urban district of Walthamstow, but such tramways will be in con- 
nection with the tramways authorised to be constructed by the 
Council within their district, and the Committee are of opinion that 
having regard to the special local circumstances, such construction 
ought to be allowed. The length of the tramways to be situate 
beyond the district is 4 furlongs 9'5 chains. 

Metropolitan District Railway Bill.—The Standing Orders Com- 
mittee о? the House of Commons has refused to suspend the Btand- 
ing Orders to allow the Chiswick U.D.C. to oppose the above Bill. 

West Riding Tramways Bill.—The Midland Railway Co. bave 
withdrawn their opposition to tbis Bill. 

Petitions.—The following petitions in opposition to Private Bills 
have been deposited in the Private Bill Office of the House of Lords :— 
To the London United Tramways, by the South-West Suburban Water 
Co.; to the Middlesbrough, Stockton-on-Tees, and Thornaby Tram- 
ways, by the Linthorpe Parish Council and the Middlesbrough 
Estate, Ltd.; to the Radcliffe Tramways, by the Whitefield U.D.O. ; 
by the Manchester, South Junction, and Altrincham Railway Oo. 
against the confirmation of a tramway order to the Altrincham 


- U.D.O. in the Tramways Confirmation Order Bill No. 1. The 


Hampton Wick U.D.O. is objecting to the confirmation of the 
Hampton Wick and District Order in the Electric Lighting Pro- 
visional Order No. 6. | 


Втвмемв Bros. & Co., LTD., v. PATENT EXPLOITATION, LTD, AND 
ANOTHER. 


IN the House of Lords on Tuesday, Lord Macnaghten (presiding), 
and Lords Davey, James of Hereford, and Robertson gave judge- 
ment in the above case, which was argued in May, when judgement 
was reserved. The appellants, Siemens Bros, & Co., appealed from 
an order of the Court of Appeal reversing a judgement of Mr. Justice 
Buckley. The action was brought by the respondente to restrain an 
alleged infringement of letters patent, No. 1,110 of the year 1890, 
granted to one Charles Addison Hitchcock, who had assigned his 
rights to them, for an invention of an improvement in galvanic 
batteries,” and they asked by their statement of claim for “ damages 
or an account of profits, delivery up and costs.” Mr. Justic3 
Buckley held that the letters patent were invalid, upon the ground 
that there was no novelty in the invention, and that the claim 
made was too wide. The Court of Appeal, on the amended 
claim held that the patent was valid апа that there had been 
infringement. They accordingly discharged the order made by 
Mr. Justice Buckley, and granted an injunction with the relief 
asked for. Hence the appeal to their Lordships’ House, in which 
it was seriously denied ‘by the appellants that there had been an 
infringement of the respondents’ letters patents by the way they 
had constructed their dry batteries, but they submitted that the 
alleged patent was bad for want of novelty, and they asked, there- 
fore, that the judgement of Mr. Justice Buckley should be restored. 
After the trial it was resolved by the respondent company to go 
into voluntary liquidation, and in September, 1903, under the 
sanction of the Liverpool District Registrar, the voluntary winding 
up of the company was continued, and Mr. J. M. Wade was 
appointed liqüidator, and that gentleman was added as а respon- 
dent in these proceedings before their Lordabips’ Bar. | 

Mr. Fletcher Moulton, K.C., and Mr. A. J. Walters (instructed by 
Budd, Johnsons & Jecks) appeared for the appellants; Mr. Astbury, 
K.C., and Mr. A. B. Shaw (instructed by James, Mellor & Coleman) 
for the respondent company and the liquidator. 

It was stated during the argument that a number of similar 
actions against other companies which had been commenced by the 
respondents were by consent standing over pending the decision of 
their Lordships in this case. 3 

Lord MacnaGHTEN, in moving that the appeal should be dis- 
missed, said he bad come to the conclusion that the view taken by 
the Court of Appeal was right, and should be affirmed. 

Lord Davey thought that for the purposes of this appeal it must 
be taken that the appellante’ battery, both in construction and 
materials, was substantially identical with that of the respondents. 
The evidence on this subject was meagre but sufficient, and he need 
not refer to it at length. Whatever, therefore, was the construction 
of the specification, it did not affect the question of infringement, 
and was only material in considering the question of the validity 
of the respondents’ patent. The objection made by the appellants 
to the validity of the patent was that the specification did not 
point out with sufficient clearness what the real novelty 
and merit of the alleged invention consisted in, and thet 
the claim was expressed in such wide and vague words as to 
embrace forms of galvanic batteries which were well known and 
in use at the date of the letters patent. The patentee, they said, 
might have invented an improvement in the constraction of 
galvanic batteries; bat if so, he had not adequately described the 
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vature of it, as required by law, and had claimed a great deal that. 
he never invented. Now, the elements of a galvanic battery were 
well krown. You must have your two electrodes, normally of zinc 
and carbon; you must bave your excitant, which must be a liquid or 


contain liquid; and you must bave your depolariting agent to pre- 


vent the formation of a film on the carbon, which would not spill 
and which was at once portable, capable of being stored in a shop 
or warehouse for sale, and of retaining its efficiency for a suffi- 
ciently long period whether at work or not. The respondent 
patent was for a combination in a new manner of the well-known 
elements already mentioned. In such a patent there was no room 


for the common objection that the patentee had nct sofficiently die- 


t nguished tbe old from the new, for, as Lord Cairns pointed out in 
Harrison v. Anderton Foundry Co. (1 Appeal Cases 574, at page 
578) the combination itself constituted the novelty and merit 
of the invention. It was sufficient for the validity of the 
patent if the combination, teing the result of thonght or 
experience, was new aod produced some new result, or an 
old result in & more useful or beneficial way. The patent was for 
"an improvement in galvanic batteries." The specification was 
commendably short, clear, and intelligible. The patentee described. 
a cylinder of sinc or other equivalent metal forming the one elec- 
trode, which was lined with au exciting agent consisting preferably 
of certain ingredients of a well koown descripticn. ‘ For preparing 
the exciting agente,” he eaid, the materials are mixed, forming 
a semi-fluid which is poured into the cylinder around a central core 
temporarily inserted. The exc.ting agent soon sets to the condition 
of a semi-solid, and the temporary core is removed.” The carkon 
was then inserted, and the space round it was filled with a com- 
pound consisting preferably of the following ingredients ; — Sal- 
ammoniac, 1 part; chloride of sino or other hygroscopic analogue, 
yoth part; and, as depolarisirg agents, pulverised peroxide of man- 
ganete, 8 parts, with pulverised carbon, 3$ parts. These were 
mixed with water, 2.parte, to form a semi-solid, which was pscked in 
round thecarbon. The top of the cylinder was then sealed. The 
epecification concludes with the folluwing :— 

“Tbe materials mentioned as electrodes, and as exciting and de- 
polaririog agents, and their proportions, may be varied, as tbe 
impertant feature of tre invention is the interposition between the 
positive and negative electrodes cf two layers of exciting compc si- 
tion in a semi-solid or plastic state, the one in contact with the 
negative electrodes having intermixed with it depolarising agents, 
апа the one in contact with the positive electrode baviog no such 
depolariring agents in its composition.” ТЬе claim was for “а gal- 
vanic battery having the epace between its positive and negative 
electrcdes filled with a semi-solid or plastic exciting agent in two 
layers, the one lsyer in contact with the negative electrode bave de- 
polarising agents intermixed therewitb, and the other layer in con- 
tact with tbe positive electrode having no such depolansing agent 
tubstantially as set forth.” 

It was contended by the resrondents that the use of peroxide of 
manganese, or other depolarising agent іп the form of powder, was 
one of the elemente of the combination, and a large part of the 
evidence and argument was taken up in the discussion 
of the difference between pcunded and a pulverised material. 
The ncble Lord thcugbt it was not песеғвату to embark 
on that interesting inquiry, or to eay whetber it was more 
than a question of degree. He .agreed with Mr. Justice 
Bockley and Lord Justice Cozers-Hardy, differing frem Lord 
Justice Vavgban Williems, and, presumably, from Lord Justice 
Btirlirg, that the patentee had not made the ове of the material ín 
a pulverised form а neceessry element in the combination which he 
had clais ed, or, in other words, if that was his real invention, he 
had not claimed it. He thongbt thet it was not necessary to decide 
it in the present case, that the words “substantially as set forth” 
would -eover the use of materials analogous to, or having similar 
chemical or electrical properties to, these which he bad described ss 
preferable, and the recommendation of pulverisipg materials might 
be useful as illustrating the sort cf thing he intended by the word 
“plastic.” He did not himself construe the words “semi-solid or 
plastic " as alternatives, for they were not true alternatives, but be 
thought that tbe word “plastic” was meant to be synonymous with, 
and explanatory of, semi-solid,” and was used with the intention of 
giving some definiteness toa somewhat vagueexpression. The patented 
battery, their Lordsbips had been told, bad achieved a great com- 
mercial success. Mr. Gore, an electrical engineer in the service of 
the National Telephone Co., stated that vp to tbe time when the 
respondents’ battery was introduced to his company, they had only 
experimentally used any dry batteries. He mertioned the Gassner 
ard the Heilesen, which were two of the batteries relied on by the 
appellants as anticipations. He said it was found that these 
batteries bad not a long life compared with the patented battery. 
It they were used immediately, they were a very good cell, but if 
kept in steck for any time they de:eriorated . . . . ;" Mr. Gore's 
comyary had bought considerably over 120,000 of the respondents’ 
batteries, and bad also in recent years used the appetlants’ battery, 
which they found equally efficient. It was remarkable that neither 
of the very eminent electricians who gave evidence could tay with 
ccr'ainty to what particular cause the success of tbe patented 
battery was attributable. Mr. Swinburne was dispcsed to 
a'tribute it to the use of tbe depolsrising egent in a pulverired 
form, which to Lim was a novel idea. It was unnecessary for 
their Lerdthips to form ару opinion on this question, though if the 
issue were whetker an alleged infringer had taken the substance of 
the patented invention it would be different. 'Tbe present came 
within the category of infripgers described in Lord Cairns’ well- 
known judgement in Clarke v. Adie, 2 App. cas. 215, at p. 2:0. He 

bcught tbat the evidence given by Mr. Gcre and other witnesses 
established that the reapondente' combination did preduce a known 


result in а more useful aed beneficial way, The establishment of 
thia point had a material bearing onthe question of subject matter. 
No instance was produced, of any previous battery coming witbin 
the exact dercription of the patentee's claim. There was ro doutt 
on the evidence that the exciting agent (solution of sal-anrmoniac) 
would diffuse. it:elf over the wbole mass witbin the jar, but he 
hesitated to ssy.that the direction for the two layers both con- 
taining an exciting agent had no significance. The absence of a 
linen bag or other diaphragm to bold up the depolari:sing 
agent bad been proved to be unimportant, except as an 
explana‘ion of what the patentee meant by “semi-solid or 
plastic The maintenance of the two lsyers. in that condition was 
the important element in the combination by which the validity 
of the patent must be tested. The two previous speciücations which 
came nearest the description of tke patentee were those of Thióbant, 
dated April 26th, 1881, with an addition dated August 16th, 1881, 
and the English patent of Castle Smith, of 1889. In tbe amended 
form of Thiébaut's specification, the contents of the ba tery are in 
two layers, but the outer layer is solid, and as the patent ee saye, a 
hammer bas to be used to destroy it. Castle Smith patent is a com- 
mupication from abroad of a Dane named Hellesen. Superficialiy 
and substantially, it was very close to the respondents’. In one respect. 
it was more complete, in that it coptsioed an elaborate provisiog 
for the еєсвре of the gas which was inevitably formed. The omission 
of such a provision, howéver, was not made a point of against the 


. respondents’ patent, probably because every workman would know 


thas he must make a vent hole. The noble lord then dealt 
with the specification of Castle Smith battery, and said that the 
phlegmy or jelly depolarising sutstance might possibly be described 
as а semi-solid one, but could by no fair use of language be called 
plastic. It was not a question of degre», but a difference of 
kind. Thiébaut’s patent was at best a mere paper anticipation. 
He had no doubt that Mr. Ballantyne's ability enabled him to make & 
workable battery ont of it, but there was no proof of a battery 
made in accordance with Thiébaut's directions baving been sold of 
used. ‘The Hellesen battery, on the contrary, was on the marke, 
and, as he had mentioned, was compared unfavourably with the 
respondents’ battery by Mr. Gore. 16 was not, however, proved 
that tre Hellesen batteries in use were made in strict accordance 
with Castle Smith'e specification, and the appellants, although they 
incladed the pricr use of the Hellesen battery in their particulars 
of objection, did not pursue the subject. For himself he disclaimed 
putting either a benevolent or malevolent interpretation on the 
specification, or being astute either to uphold or invalidate the 
patent. In his opinion, a specification, like any other document, 
should be construed by the Court according to tbe fair meaoing of 
the langusge used, after being informed by evidence of the nature 
of the subject matter, the state of knowledge at the date of the 
patent, and the meaning of any scientific or technical words that were 
found in it. In bis Lordship's opinion, this appeal might be summed 
ор ina tingle sentence. He found that tbe pateatee had described 
and claimed as his invention a galvanic battery, in langusge wbich 
was not anticipated by, and did rot in terms cover or include, аоу 
previous detcription, or any battery previously known or described, 
and his battery was proved to bave produced useful and beneficial 
results; and, Jastly, he must hold, on the evidence in this ca:e, that 
the appellauts had taken his battery in its entirety. It might be 
that the invention was a small one, but slight differences in these 
cases sometimes produced large resulte. He adopted the words of 
Bir George Jessell in Hicksv. safety Lighting Co., 4 Oh. D. 601, at 

page 615, Where a slight alteration in a combination turns that 
which was practically useless before ioto that which is very usefal 
and very important, Judges have considered that though the inven- 
tion was small yet the result was so great as fairly to ba the rubject 
of a patent, and во far as a rough test goes, I know of no better." 
Оа the evidence before their Lcrdehips be was of opinion that the 
respondents! patent wes a valid one and that the appeal failed. : 

Lord Jauzs oF HEREFORD and Lord RobERTSON concurred. 
The appeal was accordingly dismissed with costs. + 


Вв:ант'в Lionr & Power Co, LID. , * 


Мв. Justice FABWELL, in the Chancery Division of the High Court 
op Tuesday, heard the action of Owles v. the River Piste Elec- 
tricity Co. К : , 

Counsel stated tbat it was a motion for judgement azainst Bright’ 
Light and Power Co., Ltd., in default of defence. Tne defendants, 
the River Plate Electricity Co., were prior mortgagees, and the 
action against them bad been dismissed. The statement of claim 
alleged the issue of a debenture for £2,000 to the plaintiff, and 
charged the leasehold property of the company, and all its conces- 
sions and plant, both in Eng!aod and elsewhere, incloding the an- 
called capital. Plaintiff atked for judgement in the form of the 
minutes submitted, and a declaration that he was entitled to the 
charge above named. | 

His Lonpsmi рртапѓей the usual mortgagee's jadgemént, aud asked 
whether counsel would take a foreclosure decree or an order for sale. 
Counsel asked for tbe latter. Order accordingly. 


LxLxs v. SOUTHEND CORPORATION. 


Jx the King’s Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Bigham, sitting to try special casee, 
the action of Lyles v. the Mayor and Corporation of Southend came 
on for hearing. From the facts, as stated, it appears that tbe 
plaintiff, Mr. Thomas Lyles, u City business man, was, on August 


* 
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Oth, 1902, travelling by the defendant Corporation's electrical tram- 


ways from Southend to Leigh aud bick. He was an outside 
passenger, and on the return journey tbe connecting rod, 
which reached from the roof of ‘the oar to the electric 
wire overbesd broke, and a part cf the rod, in falling. 
struck plaintiff, severely irjoring- him. He suffered from 
shcck, and as he was unable to attend to his business for seven 
months, he claimed about £400 damages for loss of income aud 
medical expenses. For the defendant Corporation it was submitted 
that the accident was not dae to any negligence on the part of their 
serven's; and they also said that the claim was barred by reason of 
Sec. 1 сї the Public Authorities Protection’ Act, 19)3, which pro- 
vided that euch claims should be brought withia six months. at 
had not been done in this case, After hearing lengthy legal argu- 
ments by Mr. B. T. Evane, K. O., fortbe plaintiff, and by Mr. Eaglish 
Harrison, K. C., for the defendants, his Lordship ruled that the case 
came under the section of the Act in question, and dismissed the 
action with coste. А82 | | 


Pd 


NATIONAL Егкота:- л CONSTRUCTION Co. v. RATMMINES AND 
BRaATHGAR U. D. O. 


Ox 16th inst., Mr. Justice Gibson (without а jury) heard this case at 
Dublin. Plaintiffs апей defendants for damages and for rental of 
certain electrical fittings which, under a contra:t of May 17h, 1889, 
with the defendants, thcy had put ínto the houses of consumers of 
electric light. The agreement provided that for every unit of 
electricity sold by the def. ndants to consumers they should psy the 
plaintiffs 1d. a unit, and they were also, in case of consumers who 
did not take the minimum quantity, to par а sum to the plaintiffs 
that would give them 1s. p:r lamp. The defence was that all the 
money due had been pa d over. 
The case was adjourc | with a view to a settlement. 


Ониратот ELROTRIO LiGHT AND PowER Оо. SUMMONED. 


AT Chepstow Police Court recently the Chepstow Gas and Ooke 


Consumers’ Co., Ltd., summoned the Chepstow Electric’ Light and 
Power Co., Ltd., for that on September 7th and November 13th, 
1903, at Ohepstow they made default in complying with a certain 


requirement of Sec. 18, Sub-Sec. 1, of the Electric Lighting 


(Cliu:es) Act, 1899, in that the Electric Light Co. did not give 
to the Gas Oo. not less than three days’ notic; before commencing 


to dig or sink trenches for the purpose of laying down and con - 
structing new electric lines and other works near to the mains or 


pipes or otber works belonging to the Gas Co. Aczording to the 
Western Mail, the Chairman said the Court were of opinion that 
the Gas Co. had made out а case, and they decided, therefore, ia 
their favour. They thought the Gas Co. justified in coming to that 
Court, as it was their only method of obtaining a jadgement. 


It is only in an exceptional case that it is necessary to use 
the single-phase generator in the ac. system. It is true 
that single-phase currents are used, bat these single-phase 
currents may be taken as well from a two-phase generator as 
from a single-phase. generator. As a matter of fact, the 
estimates in my Canadian Society of Civil Eagineers' paper 
were based upon using a two-phase generator, although 
inadvertently it is referred to in the text of my paper as 
being a single-phase generator. The objection, therefore, 
that. single-phase generators are more expensive than 
polyphase generators does not apply to the typical case. 

2. That he overlooks the increased cost of low 


| periodicity transformers.“ 


The costs of transformers as given in my paper are fair, 
as they are the prices that wonld have been quoted to actual 
customers, The estimates are also in proportion to relative 
costs, “Variation in size affects the cost of transformers per 
kilowatt considerably more than does a proportionate- 
variation in frequency. TH os 

8. That there is no reason to employ шапу small and 
expensive single-phase transformera for the polyphase central 
and sab-stations. It is only in America that this has been 
customary, and now large polyphase transformers are being 
substituted for groups of single-phase transformers in 
America algo.” | 

It is self evident that more transformers must be used on 
the three-phase than on the single-phase system, and it is 
only by the expedient of adopting polyphase transformers on 
the one hand, as against single-phase transformers on the 
other, that the number of transformers in the two systems 
estimated upon in my Canadian Society of Civil Engineers’. 
paper could have been made.the same. The advantage of 
the polyphase transformer as against the use of a number of. 
single-phase transformers, to make up the same equivalent, 
is by no means а proven proposition. It is well known that 
for а given.aggregate output, a single-phase transformer is 


cheaper than a three-phase transformer. 


They imposed a penalty of £1, with a daily penalty of £1., the costs 


of the Court to follow the decision. 
— ... — 


CORRESPONDENCE. 


Letters received first post on Wednesday morning 88 
id until the following week. Б | 


Continuous Current v. Single-phase for Traction. о 


I notice that your issues of April 29th and May 6th of thia 
year contain an article by Mr. H. M, Hobart, entitled ** The 
Continuous Current System and the Single-phase System for 
Traction." This article contains in general :— | 
A critiĉism of the single-phase system for traction, 
an 

2. A parallel between such a system and а continuous 
current system of high voltage. | 

The firs& part of his paper contains, to a considerable 
extent, criticisms of the paper which was read by me before 
the Canadian Society of Civil Engineers, November 19th, 
1903, and the second part contains a parallel comparison 
between my estimates as given in that paper and his estimates 


on а proposed 1,300-volt р.о. system to cover the same. 


conditions. Іо view of the fact that Mr.-Hobart's- article 
is to a considerable extent a criticism on my paper, I beg that 
you will grant me the use of your columns to submit the 
following in answer to the 
article above referred to. 
In order to answer Mr. Hobart’scriticiams more thoroughly, 
I will quote the specific objections which Mr. Hobart makes 
to the estimates made in my paper above referred to, and 


then will give my answers to the specific pointe which he 
mentions. І 


1. * That he overlooks the fact that single-phase gene- 


rators cost some 80 per cent. more than base generators 
for the same rating and guarantees." кынан 


points made by Mr. Hobart in the 


4. Tbat the single-phase generating plaut is not 
sufficiently libsrally proportioned, in view of the poor average 
power factor.“ | | 

In regard to the point that the generating plant is not. 
sufficiently liberally proportioned, I would answer that in my 
estimates the proportionate amount of power at the power 
house for the A. O. system was greater than that provided for 
the D.C. system, so that in the comparison the advantage is 
certainly not in favour of the А.О. system. It must be 
remembered that the efficiency of the 4.0. system is con 
siderably greater than the D.C. system. | 

5. That since the chief handicap of the continuous 
current system is, as Mr. Lincoln has pointed out, the low 
tension conducting system, the voltage should have been 
increased, as this is a perfectly sound proposition in the 
present state of the art ; much more sound than some of the 
features of the single-phase system he describes.“ 

In the matter of the desirability of increasing trolley voltage, 
Mr. Hobart and myself are in perfect agreement. This is 
apparently not a criticism, but a statement of opinion in 
which Mr. Hobart and myself agree. | 

6. Large transformers are artificially cooled, and some 
attendance, such as very frequent patrolling, i8 advisable for 
the sub-stations, even with the single-pbase system.“ 

Transformers of a size proposed in my paper would not 
require artificial cooling. The limit of size for self-cooled 
transformers includes those up to 500 kw., and this size will 
take care of & single-phase railway proposition of consider- 
ably larger dimensions than the one assumed in my paper. 
With properly designed and installed automatic devices, there 
is no reason why a transformer station cannot take care of 
itself and cut out only when something unusual occurs, such 
as the breaking of the trolley wire or the short-circuiting of 
the transformer itself. Under these conditions an attendant 
would be helpless, even if he were present, He would have 
to await the arrival of the break-down gang. With the А.О. 
system, the duties of the break-down gang would be not only 
to effect repairs, but also to Bee that automatic devices for 
the transformer stations were again replaced and the service 
of power from the station resumed. | 

7. »The high voltage per turn in the field spools of the 
alternating current system, the less satisfactory commuta- 
tion, and the more complex auxiliary apparatus will inevit- 
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ably result in a higher percentage depreciation than for the 
continuous current equipment. Nevertheless, Mr. Lincoln 
ia 10 per cent. for the former and 12 per cent. for the 
atter.” | 

In my paper, I took as a depreciation account on the 
equipments 12 per cent. for the D.c. and 10 per cent. for 
the A.c., and particularly called attention to the fact that 
this percentage gave $10,000 a year for keeping up the A. C. 
equipments as against $7,500 a year for keeping up the p.c. 
equipment. In view of the much lower voltage on the A. 0. 
equipments, and their freedom from direct lightning dis- 
charges, due to the presence of the car transformer, it is my 
belief that the figures for maintenance of car equipments as 
given in my paper are certainly not unfair to the D.C. 
8 A | | 
Although the estimates of сові, &c., contained in my 
paper before the Canadian Society of Civil Engineers fitted 
the conditions which existed at that time, the figures therein 
given are already out of date, due to the rapid advances 
which the single-phase system has made within the last year. 
The estimates in that paper were based upon the apparatus 
which had already been completed and was ready for 
delivery at the date of writing. Since then marked improve- 
ments have been made in single-phase equipments. These 


improvements are in the direction of considerably decreased - 
weight and cost. An equipped car of the newer type of 


apparatus, instead of weighing 18 per cent. more than a car 
equipped with equivalent р.с. apparatus, would to-day weigh 
only about 5 per cent. more. The cost of such an equip- 
ment, too, instead of being approximately 40 per cent. more 
than an equivalent .р.с. equipment, as assumed in my 
previous paper, would now be but about 25 per cent. more. 
The frequency for the standard equipment also has been 
increased from 2,000 alternations per minute to 3,000. This 
е brings the standard frequency for single railways to 
match that in general use for power distribution. These 
improvements therefore mean not only reduced cost of caf 
equipments themselves, but also a reduced cost in secondary 
distribution, transformer stations, high tension line and 
power house. The cost of the А.С. system to-day would be 
at least 10 per cent. less than that figured in the paper which 
Mr. Hobart criticises, and would therefore be well below the 
cost, of the high voltage D.c. system upon which Mr. Hobart 
has given estimates. 

Now we will take up for critical examination the system 
which Mr. Hobart proposes to use in place of the А.с, 


system. This, in general, consists of a PD. O. trolley voltage 


of 1,300, and the use of this voltage across two 650-volt 
motors permanently in series in the equipments. Granting 
for the moment that such a system is sound from an engi- 
neering point of view, the detail figures as given by Mr. 


Hobart will, I believe, bear some modification, although in 


general they seem to present a fair comparison. 

In calculating his line losses, Mr. Hobart has used the 
average current which will be delivered by his power station 
and not the square root of the mean square current, as was 
nsed in my determination of line losses. It is. evident that 
the line losses depend not upon the average, but upon the 
square root of mean square, which is invariably greater than 
the average. ЕС 

The figures on сові for 1,300-volt generators as well as 
the increased cost of motors due to necessary additional 
insulation are not sufficiently provided for in Mr. Hobart's 
estimates. The item for both generators and motors will, I 
believe, have to be somewhat increased before the com- 
parison is perfectly fair. 

It is not to Mr. Hobart’s presentation of this system, 
however, that the principal objection lies, but rather to the 
system itself. We cannot grant that the system proposed by 
Mr. Hobart is sound engineering. 

The general scheme of two 650-volt series motors in series 
on 1,800 volts, besides being subject to a number of other 
objections, is open to the fatal one that, under certain con- 
ditions, practically all the voltage may be thrown across one 
of the motors. Probably nearly every one who is familiar 
with electric traction matters has observed the action of a 
car equipped with a series-parallel controller starting on a 
slippery track; at least, I have observed it time and time 
again, particularly on snowy track. The action referred to 
ів the spinning around of one pair of wheele—-usually the 


forward pair—at the instant of starting or when running 
slowly and while the controller is still in the series gm 
tion. Ihave many times seen a car refuse to start, until the 
controller reached the lel position. The explanation is 
simple, It is due to the fact that the coefficient of friction 
is considerably greater before than after the wheels have 
started to slip. Under this condition of one pair of wheels 
spinning, it is evident that practically the entire line voltage 
is taken up across the spinning motor. With two 650-volt 
motors in series on 650 volta this condition simply means 
normal voltage across one motor. But with two 650-volt 
motors in series across 1,300 volta, it means double voltage 
across one motor, а condition that means disaster to the 
motor not only on account of increased insulation atrains, but 
also on account of the run-away speed that must necessarily 
follow doubling the voltage. 

Although this objection is, to my mind, controlling, it is 
not the only one that obtains against this system. Among 
others may be mentioned :— 

1. Rheostatic logs must necessarily be greater. In Mr. 
Hobart’s case this rheostatic loss amounts in а 2-mile run 
to 16 per cent. of the power used. This evidently is a severe 
handicap in iteelf. 

2. Insulation of the motors must be made to withstand at 
least double the standard voltage of to-day. This higher 
voltage strain means not only a considerably increased cost 
of motor, but also increased liability to dam In the A. c. 
system the high voltage does not go beyond the transformer, 
and the ease of insulating a transformer compared to 
insulating a motor, is evidently a decided advantage which 
must necessarily be possessed by the A. C. system. 

3. One of the most serious difficulties with the D.o. 
motor of to-day, particularly the larger sizes and higher 
voltages, is that of flashing, under certain conditions, from 
brush to brush on the commutator, or from brush to ground. 
This danger of flashing with double voltage must necessarily 
be not only increased, but the consequences when a flash ia 
taking place will be much more severe. 

In conclusion, I may call attention again to the point of 
agreement between Mr. Hobart and myself, viz, the desira- 
bility of increasing trolley voltages. For heavy work, this 
desirability becomes practically a necessity. With alternating 
currents the trolley voltage limit is absolutely removed ; it 
may be made anything within the limits of trolley line insu- 
lation, With direct currente, on the other hand, the con- 
siderations enumerated above set a limit at a point not far 
above the maximum at present in use. One of the strongest 
answers that can be urged to Mr. Hobart’s proposition to 
double the trolley voltage and put two motors in series, is, 
that it has been recognised for years as a partial answer to 
the traction problem, that it has been proposed again and 
again, but, in spite of that, it has not been put into com- 
mercial operation in a single instance, so far as I can discover. 
The same statement holds true for the modified form of Mr. 
Hobart’s proposition, viz., the use of the three-wire, neutral 
grounded system for electric traction. This system, although 
it avoids some of the objections to increased trolley voltage, 
introduces others which have, up to the present, prevented ita 
practical adoption. To the necessity for higher trolley 
voltages the A. C. system is the perfect answer, while any D.C. ` 
system must necessarily partake more or less of the character 
of a makeshift. 


| P. M. Lincoln. 
Pitteburg, Pa., May 81st, 1904. 


Inter-urban electric traction work is, in my оров, the peculiar 
field for the alternating current system hen stops are few 
and consequently runs are long... . the advantage of the alter- 
nating current system is not so marked. With short runs, on the 
other hand, and consequently frequent starts... . the alternating 
current system сап have the greater advantage.—Linooln, le- 
trical World and Engineer, December 12th, 1903. 

It thus appears that, while suburban work was once thought to be 
the most important field for the single-phase railway, it has'now 
become evident that city work, where traffic is in 
parts of the system, will prove to be one of the best fields for this 
system.—Lamme, Electrical World and Engineer, December 266, 
1909. 


To such advocacy of single-phase traction for other than 
heavy traction work, I took exception in the articles to 
which Mr. Lincoln's letter refers, and I contended that the 
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time had arrived for raising the distribution voltage in con- 
tinuous-current traction work. I consider that the argu- 
ments by which I supported this contention were sound, and 
that the results arrived at by my illustrative example were 
convincing. Х 

Nor does Mr. Lincoln appear prepared to contest the 
desirability of raising the voltage in continuous current 
trac&ion systems. His criticisms are chiefly directed against 
the particular system which I employed in my illustrative 
example, in the choice of which I was largely influenced by 
a desire to take a case susceptible to ready analysis, and 
because the equipment did not exceed the limits of present 
practice a8 to the permissible electromotive force at the 
motors. I consider this system as by no means the ideal 
equivalent continuous current system, but as one on which 
standard equipments could be used, and still give resulta 
comparing favourably with those obtained on the most 
modern single-phase systems of which results are as yet 
available. 

There are many ways of meeting the possible difficulty re- 
ferred to by Mr. Lincoln respecting the spinning of the motors, 
either by the use of double-commutator motors or of com- 
ponent motors designed for a working pressure of 1,300 
volía On the other hand, I consider that in adhering to 
the system of two 650-volt motors permanently connected in 
series, since these motors would in ordinary practice be built 
to withstand a 4,000-volt test, there is ample insulation to 
take care of any possible abnormal voltages to which they 
would be subjected. The contingency of a motor’s attaining 
* runaway speed with the car-wheels grinding on the track 
appears to me to be rather remote. Present series-parallel 
control systems suitably re-proportioned, would most cer- 
tainly now be practicable at double the present standard 
voltage, and ultimately much higher; 100 per cent. in- 
crease of the present standard voltage of 650, up to 1,300 
volta would, however, suffice to greatly extend the range of 
economic operation with the continuous-current series- 
parallel system, and it would rarely be neceasary to employ 
still higher voltages. The heaviest express trains are to be 
hauled on the New York Central at speeds up to 75 miles 
per hour at a distribution voltage of but 600. 

High-voltage continuous-current motors are by no means 


the untried novelty which Mr. Lincoln assumes, Thus, on 


p. 185 of vol. 33 of the Journal of the Institution of Elec- 
trical Engineers, Mr. Patchell states :— 

“Т have not had а 1,000-volt motor on tramcars, but I 
have been running 40 200-H.P. motors on 1,000 volts for 
several years past, and the breakdowns have been compara- 
tively nothing ; I do not suppose we have had half a dozen 
burnt-out armatures in that time," 

Scattered about England and the Continent, are several 
other instances of high-voltage continuous-current working. 
For mechanical purposes the insulation must in any case be 
of such thickness that but little additional space is required 
for insulation when suitable material is chosen, when the 
voltage is raised from 650 to 1,300 volt&, The commutation 
ig not rendered inferior in virtue of the increased voltage, 80 
long as the speed for a given output remains moderate. Ап 
ever increasing percentage of traction work nowadays requires 
motors of from 50-H.P. to 200-H.P. capacity each, aud at 
speeds of from 300 to 600 r. pm. These speeds are distinctly 
moderate for 1,300-volt commutation at these outputs; 
indeed, the commutation may, with correct design, be fully 
the equal of the commutation of 25 to 35-H.P. tramway 
motors at 650 vclte, the greater size of the former offsetting 
their higher voltage. The commutator for the higher 
voltage becomes somewhat shorter, the brush friction and 
C?R losses are reduced, and so far as the commutator is con- 
cerned, the motor is cheaper and more efficient, This gain 
is no more than offset by any sacrifices in the remainder of 
the design. Coming to the question of the continuous- 
current generators at the power house or sub-stations, an 
increased outlay is incurred, since the high-voltage con- 
tinuous-current generator of large size should most decidedly 
be в low-speed machine. In my opinion, this will in many 
cages constitute a serious objection to the use of а higher 
distribution voltage in the continuous-current system. 
Thus assuming an extensive system with turbine-driven 
three-phase generators at the power house, the use of 1,300 
volts or more, for the distributing system, while it will 


greatly increase the distance between sub-stations, will 
necessitate low speed, and hence expensive plant at the sub- 
station. On the other hand, a very favourable case would 
arise where it is preferable to have continuous-current high- 
voltage central stations with large slow-speed gas engines, 
at distances apart of from 30 miles upwards, dispensing with 
sub-stations. 

It should thus be evident that in heavier traction work, 
a good many conditions affect the question in addition to 
the important one relating to the improvements which may 
naturally be expected in the single-phase commutator motor. 
As Mr. Lincoln points out, the development is proceeding as 
satisfactorily as could be ex , an alternating current 
equipment now costing but about 25 per cent. more than 
the equivalent continuous-current equipment. | 

Mr. Lincoln's justification for taking а lower percentage 
depreciation for the single-phase equipment for the reason 
that it results in a larger annual amount owing to the 
greater specific cost of the alternating current system, is a 
novel departure from accepted practice, and is the less per- 
missible since it is generally conceded that the insulation of 
the field spools of the single-phase motor is much more diffi- 
cult than for the continuous-current motor, and that the 
armature construction is less simple, particularly as regards 
the high resistance leads to the segments. 

While it is the task of engineers to devote their energies 
to the development of the best system from the engineering 
standpoint, it is well to remember the small extent by 
which a relatively considerable engineering advance gene- 
rally affects the success of an industrial enterprise. Thus, 
in fairly extensive traction systems the cost for power 
often amounts to well under a penny per car-mile, 
as against gross receipts of—say, 10d. рег car mile, 
and it will take a far greater advance than the small per- 


centage difference between the two systems discussed, no 


matter on which side the advantage lies, to materially affect 
the success of a traction enterprise. Intelligent manage- 
ment of the traffic far outweighs in importance the difference 
between any two thoroughly well developed systems. Both 
the systems under consideration are open to criticism on 
this score, and for a large amount of heavy traction work, 
continuous-current systems for less than 1,000 volts will 
probably still be installed. | 
H. M. Hobart. 
London, June 22nd, 1904. 


~ 


The Inquiry re the Board of Trade. 


The committee appointed to consider what alterations, if 
any, should be made in the constitution and status of the 
Board of Trade and the Local Government Board have 
reported in a recent White Paper that the constitution of the 
Board of Trade is obsolete, as it never meets, and that its 
continuance is undesirable. They then recommend the 


appointment of a Minister of Commerce and Industry, with 


a salary of £5,000 per annum, and two assistants at £2,000 
and £1,500. 

Could not a Board of Engineering be formed, with 
authority to do all that the Board of Trade at present does 
in connection with shipping, harbours, docks, mines, rail- 
ways, electric lighting and power stations, tramways, &c. ? 

Considering that engineering has been the chief factor in 
England’s progress, it seems desirable that it should have a 
Government department to itself. 

Could not the Institutes do something in the matter? 
Now that а committee has called attention to the subject, it 
seems a pity not to do something, if anything can be done. 

Stator Rotor. 


| Electrical Continuity on Conduit Systems. 


The recent correspondence with reference to improvements 
in metallic conduits brought the question of electrical con- 
tinuity very much to the fore, and it seems to be generally 
agreed that all metallic conduits should be electrically con- 
tinuous and earthed, whether ‘containing conductors con- 
veying currents at pressures exceeding 250 volts” (see 1903 
I. E. E. rules, No. 12), or at pressures below this. 1 
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would like to point out, therefore, the following apparent 
anomaly ‹— Rule 655 ввув : “ Lampbolders must be insulated 
from any continuously-earthed conduit or sbeath not forming 
part of the circuit," Now, as the lampholder is not only 
that part of the installation where leakage is most likely to 
occur, but also the part which is most likely to be touched, 
it certainly seems curious to suggest that it should be insu- 
lated. A lampholder-case with a charge of 200 volts above 


earth potential is an unpleasant thing to grasp in а damp - 


situation. Perhaps someone will explain the reason of This 
rule ? 


- V. Zingler. 
London, June 17th, 1904. 


Radium: Can we Hear 1t? 


Perhaps one ог some of your readers who are clever at 
constructing delicate microphonesand telephones, would see if 
they cannot get some sort of a sound from these lively col- 
lections of matter like radium. [It would not be necessary 
to buy the stuff—one could get it on loan for a time.] It 
is а daring speculation to say that the sound or tune might 
be recorded. 


London, June 1815, 1904. 


J. C. R. 


Homeward Bound! 


We note your review of “ Sewall's Wireless Telegraphy ” 
in your issue of May 27th, in which you refer to the poor 
* stitching." We beg leave to inform yon that the copies 
supplied to Messrs. Crosby Lockwood & Co. were in sheets, 
and were bound by them in England. ` 


D. van Nostrand Co., 
| W. Н. Клввшатом, Secretary. 
New York, June 8íh, 1904. ; 


[Poor old England !—Eps, E. R.) 


INFORMATION WANTED. — A correspondent writes :— 
“Can you let me know the name of the manufacturer of a 
cardboard insulating material called Leatheroid ' '' ? 


— H— —Hl———ÍnÓ 
BUSINESS NOTES. 


Correction.—The address of Messrs, J. and T. Robin- 
son, who bave the installation contract for Purley Congregational 
Church (see our last issue) in band, is not Brixton Hill, as stated. 
The firm is at Imperial Buildings, Hast Croydon, and at Button. 


Book Notices, — The British. Thomson-Houston Co., 
Ltd., of Rugby, has favoured us with а magnificent reprint of the 
detcription of the Central London Electric Railway which appeared 
in Traction and Transmission last year, from the pens of Messrs, 
Н. F. Parshall, E. Parry, and W. Ca-son. It is a fine piece of 
work which will be a credit to our library shelves, and will always 
be useful for reference purposes. 

“ Rlektrctechnisches Auskunftsbuch.” By 8. Herzog. Munchen 
and Berlin: R. Oldenbourg. M. 10. 

A Techaological and Scientiflo Dictionary. Part III. By G. F. 
Goodchild апа C. F. Tweney. London: George Newnes, Ltd. 18. 
net. 

" Elementary Manual on Steam and the Steam Engine.” By 
Andiew Jamieson. (Tenth Edition, revised) London: Oharles 
Griffin & Co., Ltd. 38. 6d. | | | 

" Memoirs of the College of Science and Engineering, Kyoto 
Imperial University." Vol. L, No. 1. 

“Die Hüfung von Glei-hstromma:chinen in Laboratorien und 
Prüfräumen.“ Von Carl Kinsbrooner. Berlin: Verlag von Jalius 
Bprioger. : 

Tramways and Light Railways Association Official. Circular, 
June, 1904. Clun House, Surrey Street, W. C. Contains a full list 
of members and tbe articles of association. 

“Fire Tests with Partitions.” British Fire Prevention Com- 
mittee, London; No, 83. 


Exports of British Electrical Machinery, — The 
exports of Bri.ish electrical machinery during May reached a total 
of £41729, as agaiost ог ly £33,854 in the preceding morth, and 
£38,799 in May, 1903. Notwitbstanding this increase, this branch 
of our export trade has, во far thia year, been rather quiet, the sbip- 
mei ёз during the first five mouths having attejaed a value of 
£170,886, as contrasted with £196,348 іп the corresponding period 
of last year. 


Russis.—La Compagnie d'Electricitó du Midi de la 
Russie reports a profit of 64,366 for the la Gusnetal year 


Electrica] Wares Exported. 


WEE ENDING Jona 982», 1008. 1 WEEK ENDING ОКЕ 2187, 1901. 


Adelaide ee ee @e Value 2112 : Alexandria ee oe ee Value £85 
„ „ Teleg.mat... .. . 62 Amsterdam .‚ .. 18 
Alex ae ee ee ee 72 Auckland e ee ee ә А 263 
А Elec. launch Q 0) " "eleg. mat . . 182 
Amsterdam МЕ vs ve 21 т Teleph. cable .. 1,867 
Bombay T Р 55 e 77 Bombay  .. së i .. 169 

Boston ы "S .. B Ruenos Ayres EN 
Brussels КР "e 90 Calcutta... - к ($78 
Calcutta oe ee ee ee 1,601 p Eleo. machinery ee 1,691 
Callao. Teleg. cable ., . 7,500 | Cape Town ix n .. 969 
Cape Town .. T v eo 107 үр Elee. machinery .. 7,756 
Ohannellslands .. .. . OL Е Teleg. mat. 889 
lombo  .. "s * . €5 Christchurch МА 2a .. 16 
Corstapntinople .. "LEN 48 Colombo РА . 182 
Delagoa Bay Ls we Ss 29 Cyprus ә ЕР "A S M 
Durban eo ese ee ee 1,226 Durban ee ee ee ee 417 
i Teleg. mat. . 667 » Teleg. mat. T . 486 
Flushing  .. we - ae 20 Fiume ER " T P 20 
Hamburg. Teleg. mat. .. 180 Flushing ss 26 és 87 
Hong Kong „ "Uy . 61 Fremantle. Elec. machinery. 194 
Kobe .. - - 4 . 681 Hamburg °® РР . 431 
Lyttleton 0e o0. 960 Hong Kong .. x uis * +2 
Madras es T is D 98 Kobe. Elec. lighting wire. 988 
Melbourne .. ee әз e 4 Lisbon. Teleg. ma oe 156 
H Teleg. mat... abs 45 Lyttelton es v .. $3 
coe ix zu ка En Melbourne ES E m ia 28 
enang T ae = a ОТЕ eleph. cable s 59 
Perth se ba oe ae ee 80 Montres, Teleg. mat. ee oe 5) 
Port Elizabeth .. vs vs 96 North Atlantio. Teleg. cable.. 6,20) 
м. Teleg. mat. 485 Ostend sa T + .. 90 
Rio Janeiro. Teleg. mat. 200 Ot agg T .. 99 
Bt. Petersburg. Teleg. wire. 84 Pernambuoo ih és . 89 
Bbangbai . = a .. 200 erth.. v в + 65 
Singapore .. с 23 .. 220 Port Elisabeth  .. ae as "1 
Sydney ES bs a . Bal " Teleg. mat. .. 1,156 
* Teleg. mat. T is 26 Port Said T d» PS 4t 
Tientsin  .. T " si 10 Saigon 12 
Toron to 156 Shanghai t6 

Valparaiso 86 Singapore à 
Wanganui .. 25 " a 45 Sydney vs os T ve 1,129 
Wellington ., m be . 20 „ Teleg. mat. Và „ 150 
Yokohama ae ee ee oe 677 Tokio. Elec. cable ee te t 1.881 
Valparaiso. Teleg. mat. 5s 21 
Wellington .. а vx . 207 
ii Teleg. mat. oe 427 
Yokohama .. a ze . 9,901 
Total £16,485 Total 258,967 

Foreign Goods Transhipped. 

Gothenburg. Eleo. goods. Value £129 Caloutta. Eleo. mat. Value 140 
Cape Town, Elec. mat. sš 55 


- Elro. machinery. 88 
Delagoa Bay. Telephones .. .2b5i 
Melbourne. Elec. fittings - 28 


Total.. . #513 


Tests on *'*Linolite,"—A pamphlet has been issued 
recently by the Linolite Co., of 47, Victoria Street, Westminster, 
emtodying а report by Mr. J. 8. Dow, on tests carried out by him 
at the Central Technical College. The experiments included tests 
of the distributionand intensity of light emitted by the lamp, with 
and without reflectora, in both horizontal and vertical planes. 
The results of some of the tests in a horizontal plane (at right 
angles to the axis of the lamp, which is of the tubuiar form, and 
at the level of its mid-point) are shown graphically in the accom- 
pany ing figure. ‚ | | | 

It will be seen that the dittribution without reftectors (4) is prac- 
tically uniform round the lamp. The enamelled reflector conoen- 
trates the light on one "side" of the lamp, giving а fairly even 
distribution (B), and increasirg the candle-powet on that side by a 
large amount —80 per cent. in the direction of maximum intensity 
—and over a very wide angle. The polished énamel reflector still 
further concentrates the light (c)—160 per cent. in the direction of. 


——— — — Candle-power of lamp alone. 
with white enamelled sino reflector. 
lamp with polished aluminium regeotor. 


“ LINOLITB OANDLI-PO w IA CURVES. 


Е Candle-power of lamp 
Caudle-power of 


— —— 8 — 


maximum intensity — over a smaller, but still wide, angle. The fn- 
cr:ase amounts to more than 100 per cent. over an angle of 70°, and 50 
per cent. over an aogle of 100°. It will be seen, therefore, that for 
many purposes, in whioh light is required in certain directions only, 
the “ Linolite " system is admirably suited. 

Farther experiments showed that the efficiency of both kinds of 
reflector was About 80 per cant. Ongiously enough, the reenits 
obtained With а Аскеза goyper ret were еду феб, 
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in point of both distribution and efficiency, to those obtained with 
Polished aluniiáium and enamelled zino. Я | 


Auction Sales.—Messre. Thomas Whitehead & Sons will 
next Monday, the 27th inst., offer for sale by auction certain elec- 
trical zmacbinery, plaut, tools, &., by order of the trastee re De 
Lacey Bros. Messrs. Wheatley Kirk, Price & Co. will, on Jaty 5th 
and 6tb, offer for sale bv publio auction, certain engineering. works 
aud their contente, at Willesden Junction. . Some particulars appear 
in our ad vertisemont pages to-day. И p dps 


Gloucester Tramways.—Messre. S. Dixon & Воп, Ltd., 
of Leeds, are to ins'all four of their patent point shifters for Glou- 
cester light railways within the next month. 


Plant for Sale.— The Halifax Tramways and Electricity 
Committee is offering for tale опе 50-Kw. and two 100 xw. E. C. C. 
single-phase alterr atore, and two 120. Kw. direct согте t generators, 
a}éo 230 ringle-pbase transformers, aod an 8-H.P. Robey engine. See 
бог advertisement pages for particulars. 


Brush Contracts—Tbe Brush Electrical Engineering 


Co. have +есптей tte following contracts :— 


"Urdergroond Railways Co., of London.—70 coach bodies, 170 tracks. 
B.rmirgbam and M:daland Tramways Co.—1{0-Kw, motor-generator and 
switch bcard for Rowley Regis sub-station. 


“Creditors’ Meeting.—A meeting of creditors of James 
Cairns & L. B. Draper (Cairns & Co., electrical engineers, 91, Queen 
Victoria Street, E. C., and at Luton) was beld on Monday. Mesers. 
pele ten and Appleby reported the results of tbeir investigations, 
and stated that Mr. ( airrs commenced bus ines some 31 years аро 
With a capital of £150 lent by his father. Draper joined bim in 
March last, introducing £67 into tbe business, and promising to 
bring in further cspital, but tbis had not teen forthe ming. An 
offer to pay a composition of 13s. in the £ (payments to be spread 
over a peilod cf pine шорёће, at the expiration of which time 
dettors are to undertake to pay а further dividend equsl to the 
value of the remaining assets), was considered by the meeting and 
was approved. The principal creditors were W. T. Henley's Tele- 
graph Works Co., General Electric Co., Ltd., and Veritys, Ltd. The 
FAR ате estimated to produce £850, and there is а deficiency of 


- Prosecution.—At Blackpool on June 15th, Arthur 
Brite h was committed for trial on a cherge of obtaining electric 
cables and other electrical goods by false pretences from a number 
р yp manufacturers, The value of the goods thus obtained 


- Tramcar Replacing Frogs.—The accompanying illustra- 
tion shows the replacing frogs which are being supplied by Mr. 
Fred J. Down, of 6, 7 and 8, Crutched Friars, k. O. In practical 

_ Service it is nrces:ary first to bend out the two copper wires connect- 
ing to the wrought-iron tail or ancbor, so that it lies flat as shown ; 
in this position the frogs are in electrical connection with the rails. 
It is claimed that the furce of gravitation never admits of a derailed 
street car passing over these replacers, when placed as illustrated, 
on any pavement abont Jevel with top of track, withont going late- 
rally io the proper place on the track, as shown by the wheel marks. 
When it is desired to replace on a g.rder or T- rail, that stands above 


^ 


REPLACING FRocGs ix Poerrron. 


the surface, the replacer must be set on planks that come up about 
level with top of rails. In the position shown, the frog is in con- 
nection with the rail or return electric circuit, as is alto the anchor 
through the connecting copper wires. If, therefore, all the car 
wheels аге off the track and the circuit is dead, by pushing tbe 
flexibly counected anchor to the wheel, the circuit is again made, 
and the wheels can ride first over the anchcra before mounting the 
frog and regaining the rail track, ага this also tends to prevent the 
frog from slipping. If the car bas gone a long way from the 
rails; a piece of wire put through the hole drilled in the frog and 
then connected to tbe wheel, also restores the circuit and enables 
the car to use its motors. 


Curtis Turbines in St. Louis, —The Union Electric 
Light апа Power Co. cf Bt. Lovis, whioh is а consolidation of the 
Misgsonri-Edison Electrico Oo., the Imperial Electric Light and the 
Citizens’ Blectric Light and Power Co. is buildiog & large power 
station on the Mississippi r.verin North St. Louis. This power station, 
when completed, will supply all of the company's demands, shotting 
down three existing power houses with miscellaneous ty pes of appa- 
ratus. This power station will have installed therein four 5,000-x w. 
and two 2,000-E W., 25-cycle, 6,¢00-volt alternators, direct-conneoted 
to^ Curtis turbines In govora) sub-stations throughout the city 


f 
* 


motor- generators will be used for distributing direct current on 110 
and .220-volt systems, ‘The power station is being designed with 
a view of securing the highest possible economy of operation. 
Being located on the river front, and also having railway switching 
facilities, coal may be received by barges and by rail. The two 
2,000-k&w. turbines willbe operated with Wheeler condensers; the 
four 5,000. Kw. turbines with Worthington condensers. The Union 
Oo. is to furnish tbe Bt. Louis Transit Co. with 9,000 Ew. con- 
tinuously, and the St. Louis Transit Co. is now installing two sub- 
stations. Sub-station No. 1 will have. seven 1,000-Kw. convert rs; 
sub station No. 2 will have two 1,000-xw. ccnverters. The distri- 
bution mains to the Transit Oo.’s power stations will be under - 
gud, . 


Catalogues and Lists.—A copy of the abridged edition 
of The Compleat Controller catalcgue, issued by the STURTEVANT 
EXGINEEBING Co, Lrp., of Qaeen Victoria Street, is to hand. It 
coutaios a number of leaflets illustrating and describing many types 
of appsratus suitable for motor control, including motor starters, alow- 
speed gear for ditto, 'Igranic" fie'd regulators, speed regulators, &c. ; 
also main switcher, change-over switches, and distribution ac sessories 
for tracticn and lighting. The leaflets are divided into two 
secticns, white and yellow, the yellow lesflets referring to various 
specialities manufactured by the Electrical Transmission Co., of 
which company the Sturtevant Engineering Co, Ltd., are the pro- 
prietore. The entire range of motor-controlling apparatus is now 
manufactured in the company's works at 29, Bankeide, and in the 
works acquired from the Electrical Transmission Co., at Hammer- 
smith. Other Jesflets dealing with various types of apparatus for 
special work, such as the control of motors driving machine tools, 
printing presses, lifts, oranes, fans, &c., can also be obtained on 
application. | 

А tmall pamphlet giving notes on varicus metbods of power trans- 
mission in works and factories has been issued by the UNBREAKABLB 
PuLLEX asp Mitt бжлвіха Co, Lro, of West Gorton. The 
benefits of electiio driving are empbasised. 

A circular of direct and alternating current fans his been issued 
by Messrs. Jonnson & PurrLIPS. The firm's cable department has 
alsó sent us particulars of its Malite" fire-resisting cable for 
electrical purposes. 

А new catalogue of telescopic scaffold towers, extension ladders 
tower wsgons, and other specialities of this class, bas come to’ 
hand from MxSGSi1p3Z:.d Heataman & Co., of Parson's Green, S. W. 

Price list No. 200, issued by the BERGMANN ELECTRICAL WORKS, 
of 6, Victoria Avenue, E.O., gives particulars and illustrations of 
their patent arc lamp couplings. 

Merssas Faur, STADELMANN & Co., LTD., are sending out a cir- 
cular describing their Westenholz patent automatic gas lighter and 
extinguisher for street lamps. 

Мв. FREDERICK NBLL, of 46, Queen Victoria Street, E. C', is cir- 
culating a new catalogue (June, 1904) of the '' Victor" turbine, 
also pumping and eondensing and air-compressing plant. The list 
(48 pp.) is illustrated with diagrams and balf-tone blocks, and much 
of the даа is arranged in tabulated form. 

‚А list of electric accumulators for ignition purposes has come to 
hand from M. Paul Олрот, of Levallois-Perret (Seine). 

Mxssns. James Howpen & Co., of Scotland Street, Glasgow, have 
just issued a prelimioary catalogue of high speed engines for 
electric lightiog and traction work, power transmitsion, mill driv- 
ing, &c. Some photographs appear ia the list of the firm’s new shops 
which are equipped with modern tools and appliances for the exclu- 
sive manufacture of their double acting type of engine. All parts 
arg made to the closest limits of accuracy upon the interchangeable 
system. A list is printed of tome of the more important installa- 
tions in which the firm’s engine has been adopted, and particulars 
appear of standard powers and speeds. Messrs. Howden are also 
licensees for the manufacture of the Parsons steam turbine for 
electrical purposes. 

Messrs. MansH, Son & Co, LTD., of Gerrard Street, Soho, are 
issuiog a circular showing one of their recent novelties in the shape 
of the '' Cantie " switch. A quick make-and-break action is claimed, 
and it is stated that the blades are locked effectively in either the 
" on" or “off” position. A detailed description, with diagrams and 
prices, appear in the list. | 

A strongly-bound catalogue bas come to hand from the ANDEBSTOX 
Коонрвтү Co., LTD., of Glasgow. It opens with a listof a few of the 
firms who are using the Auderston type of enclosed high-speed 
engines, and gives a list of various sizes of air compressors and 
engines which are held in stock. Some excellent illustrations show 
engines of different sizes coupled to electric generators. E'ectrically- 
driven, and other compressore, are neatly shown. Copies cf the 
catalogue may be obtsioed upon application to the London address 
(Messrs. James Gordon & Co., 52, Pime Street, E. O.), or to the works 
at Glasgow. 


Trade Announcements. —Messrs. Sturley Nunn Bros. 
and Co, electrical engineers, &c., are opening showrooms and 
offices at 898, Culver Street, Colchester. 

Messers. Archibald Constable & Co., Ltd., have removed from 
2, Whitehall Gardens to 16, James Street, Haymarket. 

The works of the Morley Electrical Engineeriog Co., Ltd, have 
been removed to Troy Works, Stanningley, near Leeds, and all 
communications should be addressed there in future. The new 
works have been rendered песеввату through increased business. 


The Arc Works Annual Sports.—Last Saturday there 
was а Татре gathering of the friends and staff of Messrs. Crompton 
and Oo., Ltd., at Chelmsford, on the cocasion of the fifteenth annual 
bicycle and athletic race meeting. A number of the visitors first 
made а tour of inspection of the company's Aro Works, where 
Fanoheon was served. Colonel Czompion presided, and а toast 
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" Success to the Firm,“ was proposed by Sir Carne Rasch, M.P., 
` and responded to by the chairman. Subsequently the party betook 

themselves to the ground of the Arc Works Club, in Wood Street. 
In all, the sports programme included some 30 items, including 
walking, running, cycling, tug-of-war, &c. The prizes were after- 
wards presented to the winners by Mrs. Crompton. It isstated that 


es was the most enjoyable one that the club has ever 
e P 


Liquidations.—By an order of the Court dated June 
7th, 1904, Mr. E. J. Husey, of 58, Coleman Street, E. O., has 
been appointed receiver and manager on behalf of the debenture- 
holders of the Anti-Vibrator, Ltd. Until the claims of the 
debenture-holders have been satisfied, no payment can be made 
to the ordinary creditors. 


Bankruptcy Proceedings.—The examination of John 
James De Lacy and Howard K. De Lacy, trading as De Lacy Bros., 
electrical engineers, of Liverpool was, on June 16th, again 
adjourned, as, owing to the illness of one of the partners, no state- 
ment of affairs had been filed. The adjournment dates to 


New Zealand.—The New Zealand Customs authorities 
have given a decision to the effect that stranded copper wire is to 


be classified for purposes of import duty as “ electrical appliances," 
tbe duty being 10 per ceut. ad valorem. 


LIGHTING AND POWER NOTES. 


Acton.—On the 17th inst. а L.G.B. inquiry was held into 
the application of the U.D.O. to borrow £54,091 for H. L. purposes. 
The clerk explained that the money would be expended in con- 
structing a distributing station and laying maius, &c. The Council 
had an] agreement with the Metropolitan E. S. Co. for a bulk supply 
from its generating station at Willesden. The estimates are as follows: 
—Mains, £15,357 ; incandescent lighting, £1,745; feeders, £16,112 ; 
sub-station, including motors, generators, switchboard, accumulators, 
crane and buildings, £11,561. The consulting engineer to the scheme, 
Mr. W. H. Trentham, estimated that the demand for power would 
be at about the rate of 200,000 units for the first year, 450,000 for the 
second, and 500,000 at the end of the third. The Council had decided 
to charge consumers 5d. per unit for lighting, and 2d. for power. 
There was one opponent to the scheme who favoured a generating 
station combined with the dust destructor. It was also stated that 
. the seheme was only passed by the casting vote of the chairman. 


Bedford.—The accounts for the working of the E.L. 
undertaking for the year ending March 31st last show a profit of 
£745, which, together with the profit of £24 from the previous year, 
has been set aside to the district rate. The T.O. bas decided to 
apply to the L.G.B. for sanction to a loan of £44,950 for additions, 
estimated by the electrical engineer as likely to be necessary during 
the next eight or ten years. | 


Church Stretton.—The U.D.C. has resolved to offer по 
objections to the proposed E.L. scheme. 


H.M.S. *Clyde."— Electric light is to be installed on 
board Н.М. training ship Clyde at Aberdeen, and a trench for 
the feeder is being dredged out up to the piers of the New 
Begent Bridge. The feeder is laid from the port hawser hole 
of the Clyde, and will be connected with a cable from Dee 
Village electric power station. The latter cable is already laid. 
The divers of the Aberdeen Harbour Board are bsing employed 
on the trencb, under the supervision of Mr. W. Church, assisted by 
some of the electricians from Bheerness Dockyard. 


Coventry.—The E.L. Committee, in its annual report, 
states that the capital expended during the year has been £106,758 
lis. 2d., bringing the total expenditure to date up to £119,470 
178. 7d. During the year the number of consumers has increased 
from 449 to 536, and the equivalent of lamps connected from 39,605 
(8 с.р.) to 73,746. Further connections are being made. The 
number of units sold has increased from 566,731 to 920,192, and the 
revenue from £8,076 7s. 9d. to £10,844 7s. 10d. The working 
expenses аге £4,598 168. 02d., as against £3,691 45. 104d. in the previous 
year. The profit on working is therefore 6,2 15 11s. 91d., as against 
£4,385 28. 104d. last year. The capital charges amount to £5,470 0s. 3d. 
The net protit, therefore, is £775 11s. 61d , as against a loss of £189 
2s. 34d. last year, and £1,807 198. 74d. the year before. The Com- 
mittee recommends that the balance of profit, £775 11s. 61d., be 
carried forward to next year's account. This is the first year the 
undertaking has shown & net profit, and Mr. Jeckell, the borough 
clectrical engineer, is to be congratulated on the success which has 
attended his bold scheme of reorganisation and extension. 


Dalkeith.—A dispute has arisen in connection with the 
electric lighting of the town, for which Messrs. Crompton & Co. 
have an arrangement with the T.C. Toe T.C. has written to the 
B. of T., intimating that the company require the Council to guarantee 
3,000 hours per annum, and that this is no part of the original con- 
tract. The Council contends that, until the light is switched on, 
Messrs. Crompton & Co. are in default with regard to the cOntract. 


Croydon. — Mr. A. C. Cramb, borough electrical 
engineer, has notified the Croydon R.D.C. that the Croydon 
Vorporation is about, to apply for a prov. order to supply electric 
light to the outlying districta of Parley and Sanderstead. Both 


districts are increasing rapidly, and many applications for electric 
light have been received. 

An order is to be placed with Messrs. Ferranti, Ltd , for exten- 
sions to the main switchb»ard rendered necessary by the installation 
of the new 750-x w. alternator, which will be erected this summer. 

The Corporation recently considered the question of mains 
extensions, and decided to expend the following amounts:— 
Switchboard extensions, £197; mains to Purley, £1,300; Portland 
Road, £800; alterations and extensions to the Dc. main in the 
centre of the town, £513. A recommendation to borrow £20,000 
for mains extensions was referred back for full details. 


Falkirk.—The result of the past year’s working, ended 
May 15th last, is as follows:—Capital expenditure £25,370, м 
against £21,030 last year; generating costs, management, &*, 
£1,095 ; revenue, £2,146, leaving a balance of £1,051. The debt 
balance at the beginning of the year was £202, and after paying 
interest, sinking fund, &с., the debt balance is now £164. The 
units sold amounted to 128,855, and the average price obtaincd 
was 3:285d., the total cost per unit being 2:04d. The equivalent 
number of 8-c.». lamps connected amounted to 7,931. 


Fleetwood.—The electric lighting syndicate has reduced 
the price of energy for public lighting from 4d. to 3d. per unit. 

Germany.—The municipal authorities of Lübz have 
decided to establish a central electric lighting station in the town. 


Gorton.—The urban district of Gorton some years ago 


obtained an electricity order, with the view of setting up gene- 


rating plant and supplying electricity on its own account. Before 
beginning operations, however, the Council counted the cost, and 
came to the conclusion that for a purely industrial district a local 
lighting scheme would be too expensive. Terms have now been 
practically arranged with Manchester, and the order will, in the near 
future, be banded over to the city, which can supply electricity 
more economically. 


Hudderstield.—The T.C. has appointed a committee to 
consider the question of the development of motive power supply 
in the town. 

Hove.—Messrs. Handcock & Dykes have been retained 
by the Corporation of Hove to prepare a specification for a system 
of underground mains for the electric lighting of Aldrington, the 
Brighton Corporation giving a supply of energy in bulk, м 
mentioned last week. 


Italy.—Application has been made for a concession to 
put down a plant, to utilise the water power of the River Torre in 
the generation of electrical energy for lighting and power purposes 


at Udine. 


Kirkintilloch.—The T.C. has resolved to make inquiries 
as to the terms on which certain authorities would be willing to take 


up its E. L. order. 


Leigh. — Mr. G. F. Metzger, consulting electrical engineer. 
was last week authorised to advertise for tenders for the supply and 
fixing of а 350-K w. steam-driven generating set, and also for the 
erection of а new switchboard. The borough surveyor was in 
structed to prepare plans and specifications, and to obtain tender 
for the buildings required iu connection with the works extensions 
The electrical engineer, Mr. D. M. Kinghorn, is to obtain tender: 
for the supply and fixing of a mechanical stoking apparatus for use 
in connection with the new boiler. It was resolved that Mr. Mete! 
be paid 50 guineas on account of services rendered with respect to 
the extensions. The town clerk was instructed to inform Mess. 
W. R. Renshaw & Co., Ltd., that the accessible boiler erected by 
them was unsatisfactory, and to require them forthwith to remor 
the same. 

In moving the adoption of the Electricity Committee's pro- 
ceedings, Alderman W. Smith remarked that there was an increas 
of 116,000 units in the amount sold, and the great bulk of this wa 
for power purposes, which was sold at a low rate, and which covered 
the costs of generation and distribution, but provided very little 
towards the capital charges. It followed, of course, that any profit 
which was made came from the consumers for lighting purposes. 
If they took care that the sale for power was made and kept 
subservicnt to its proper function as an electric lighting station, he 
had every confidence in the fature of the department. 

It is by such a [оноу tbat the doom of the small municipal elec- 
tricity works will be sealed. Unless they recognise that power 
units pay their fair share, and are really far more profitable than 
lighting, they will necessarily be ousted by the power companies 
who know what is wanted and supply it. 


Leyland.—The U. D. C. bas applied for a three year’ 


extension of the E. L. order. 


Lowestoft.— Prom July ist electrical energy will be 
supplied at 54d. per unit. 


London.—WxsTMINSTER.—The Works Committee of 
the City Council reported on Wednesday last week having con- 
sidered a letter from the Westminster Electric Supply Corporation, 
Ltd., stating that since clearing up the accounts for re-instatement 
charges for 1903 they have been looking into the accounts for 1901 
and 1902; that, in view of the recent decision in this matter, they 
have been considerably overcharged on each of those years; setting 
out certain figures, and referring to the charges for relaying York 
stone paving; stating that their vouchers and figures are open to 
inspection at any time, and asking that the accounts be fairly 
adjusted. The Committee decided to reply that it could not see ite 
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way to adopt the suggestion that the accounts for 1901 and 1902 be 
adjusted. The same committee further reported that it had in- 
formed the Charing Cross and Strand Electricity Supply Corpora- 
tion that counsel's opinion was, that in the event of the Corporation 
not being content to leave their main where it is when the work ot 
straightening Orown Oourt ie completed, the City Oouncil will 
not be liable for the expense of removing the same. 
MARYLEBONE.—Ia a report issued on Tuesday last week, the 
Electric Supply Committee of the В.О. stated that it had (subject 
. to the neces confirmation) entered into an agreement with 
сов Metropolitan Eleotric Supply Oo. embodying the following 
erms :— | 


(1) The supply by the company of electricity within the Marylebone area to 
continue until March 81st, 1905, up to which date the company will give the 
entire supply, and thereafter the consumers to be taken over by the Council 
gradually as they аге in а position to supply them from their own generating 
station, the supply by the company to entirely cease not later than March 81st, 
1906. (2) The company to take all revenue from the consumers sapplied by 
them, and in consideration thereof to pay to the Council in each quarter ending 
March 315%, June 80th, September 80th, and December 81at respectively, a sum 
in respect of interest on the amount of the capital sums payable by the Council 
to the company under the award or in the action, such interest to be at the rate 
of 4 per cent. per annum from July lst to December 81st, 1904, 84 per cent. from 
January ist to June 30th, 1905, and 8 per cent. per annum from July 1st, 1905, 
to March 81st, 1906, provided that when the transfer of consumers from the 
company's to the Council's supply shall have commenced, the payments to be 
made to the company shall be the proportion of the interest for the respective 
quarters which the sums receivable by the company bear to the aggregate sums 
receivable by both the Counoil and the company. (8) The Council to have 
complete control over capital expenditure. (4) The charges for the supply of 
energy by the company to remain as at present. 


Tbe same Committee further reported having resolved to invite 
tendere, to be delivered on the 6th prox., for the building contract 
of the generating station, for the steel work, and for the electrical 
plant. The Finance Committee reported having been in communi- 
cation with various lenders with a view to obtaining а temporary 
loan of £1,300,000, in order to pay the Metropolitan Electric Supply 
Co. on the 30th inst., the sum necessary to obtain the transfer of 
the business under the award and the various judgements of the 
Courts. The Finance Committee of the L. O. C. had previously 
recommended the L.C.C. to advance the B.C. the total amount of 
the loan (£1,415,000), for which it had statutory authority, on or 
before October 31st; that Committee had since given the B.C. a 
satisfactory assurance that it might rely upon receiving the money 
not later than October 20th. The B.C. bad arranged with the 
London and Westminster Bank to advance the sum of £500,000. 
With regard to the remaining £800,000, Messrs. Pember and Boyle 
had arranged with certain clients for a loan of this amount, less 
interest at the rate of 34 per cent. per annum against orders on the 
Council's treasurer to pay the amount on “October 20th fixed.” 
The Parliamentary agents and Mr. Maomerran, K. O., had been con- 
gulted upon the matter, and had advised that the Council would run 
no risk in authorising the signature of these orders in the usual way. 
The Works Committee reported having considered what should be 
done in view of а portion of the depót premises in Richmond 
Btrect having been taken over for a site for a generating station; it 
had decided in favour of accepting ав а temporary expedient, an 
offer from the Central Electric Supply Co., Ltd., of an acre of land 
abutting on Lodge Place, at a rent of £850 а year. The General 
Purpores Committee reported having asked the Edison & Swan 
United Electric Light Co., Ltd., to quote prices for one year for the 
. lamps required, &bout 1,686, in the various departments of the 
Town Hall. 

Bermonpsty.—A L. C. C. loan of £28,589 for the electric light- 
ing undertaking was taken up by the B.C. on Tuesday. A letter 
was received from the Provident Clerks and General Accident In- 
surance Co., stating that in view of the heavy loss during the past 
two years on insurances under the Workmen’s Compensation Act 
on workmen in electricity ш dust destructor works, they were 
compelled to raise the premium to 14s. 6d. per cent. Even this 
rate was insufficient, and was only fixed in the hope that the risk 
would improve. 

HACENEY.—An expenditure of £440 for mains extensions has 
been sanctioned by the В.О. Representation is to be made to the 
B. of T. with a view to the deletion of clause 6 from the Supply of 
Electricity Bill. 

HAMMEBSMITH.—The B.C. has received from the L.O.C. consent 
to borrow £10,634 for E. L. purposes. 

The B.O. has decided to oppose the Bupply of Electricity Bill 
now before Parliament. 

On Wednesday last week, the B.C. resolved to invite tenders for 
excavating for the extension of the boiler house for the electricity 
uudertaking. 

PoPLAB.—The Electricity Committee of the B.C. bas decided in 
favour of lighting Cotton Btreet with arc lamps at an estimated 
cost, including the necessary mains and distributors, of £388. 

Representations are to be made by the B.C. to the B.of T. 
against Clause 6 of the Supply of Eleotricity Bill. Mains 
extensions, estimated to cost £100, are to be carried out. 

8токв Newincton.—The E.L. Committee of the В.О. on the 
21st inst., presented a report recommending that an agreement for 
taking а supply of energy in bulk from the North Metropolitan 
Electric Power Supply Со. be entered into, The price agreed upon 
is at the rate of 34d. and 1d. on a maximum demand for 100 hours 
per quarter. Provisions for terminating the agreement, revision of 
prices, damages in default of supply, &c., aremade, The existing 
agreement with the Hackney B.C. is to be determined after com- 
mercement of supply. The cost of laying the necessary mains, &c., 
including land for transformer station, storage batteries, meters, &c., 
would be about £33,300. It is estimated that about three-fourths 
of the supply would be charged at the minimum, and after allowing 
. for a 25 per cent. loss in transmission, the total cost to the Council 
would be 2:16d, in addition to transforming and distributing costa, 


The price to be charged to consumers is 5d. per unit. The Com- 
mittee recommends, in the first place, that mains be laid in six 
thoroughfares, at a cost of £22,560. The annual outlay, apart from 
the payment for the energy supplied, is estimated to be Interest 
and sinking fund, £2,330; salaries and wages, £360; maintenance 
and depreciation, £770; total, £3,4€0. The consideration of the 
report was adjourned. 


Louth.—The Corporation has applied to the L. G. B. for 
sanction to spend £17,000 on the electric lighting of the town, the 
Corporation having decided to keep the order iu its own hands, and 
not to enter into the proposed agreement with the National Electric 
Construction Co. At the last meeting, Messrs. Handcock and 
Dykes, of Westminster, were instructed to prepare the necessary 
plans forthwith. 


Mexborough.—The U.D.C. has resolved to apply for 
sanction to borrow a loan of about £5,500 for extensions at the 
electricity works, &c, The chief items аге :—Two new generating 
sets, £1,316; boiler and foundations, &c., £800 ; distributors, £420; 
strect lighting, £150; switchboard, £75: pipework, £75. 


Partick.—The T.C. has obtained the approval of the 
Secretary for Scotland for the borrowing of £18,000 for the execution 
of works under its E.L. order. 


Radeliffe.—The generating station at Radoliffe is now 
completed, and the supply of electricity to the district will begin. 
immediately. The maximum price to small consumers will be 5d. 
per unit, large consumers being allowed a reduction. The tramways 
in Radcliffe, which are to be worked by the Bury Corporation, will 
be supplied with power from the new works. The laying of the 
lines from Radcliffe Bridge to the Whitefield boundary is about to 
be commenced. At this boundary there is a connection with the 
Salford system, and a through service between Radcliffe and Man- 
chester is contemplated. 


Ravensthorpe.—The U.D.C. proposes to apply to the 
L.G.B. for & prov. order for electric lighting. " 
Rbyndwyelydaeh.— The P.C. has resolved to apply to 
the L.G.B. for permission to adopt the Lighting Act, for the pur- 
ке of erecting an H. L. plant to serve the streets of Clydach апа 
rebanos. 


Spain.—La Sociedad Nueva Central Electrica Valenciana 
de Electricidad is putting down a plant to utilise the water power 
of the river Villamarchante. It is stated that about 1,500 E P. will 
be available. Four sets of 500-н.р. turbines and dynamos are being 
put down. ` 


Stockton Heath.— Warrington T.O. has offered to supply 
electricity e Stockton Heath at the same price as charged within 
the borough. 


Surbiton.—The U.D.C. has resolved, on the recom- 
mendation of its Highways Committee, to apply to the B. of T. 
for an extension of its E.L. order, so as to include the whole of tho 
urban district. 


Swinton and Pendlebury.—At the last meeting of the 
U. D. C., a report was presented by tbe Tramways’ and Electricity 
Committee, recommending that negotiations should be opened 
with the Edmundson's Electricity Corporation for taking over thc 
Council's electric lighting order on the terms of a draft agrce- 
ment submitted to the Committee. The recommendation was 
agreed to. 


Twickenham.—The В. of T. has been applied to by the 
U.D.C. for the extension of the E.L. order, во as to include in the 
lighting area the parishes of Tolworth and Hook. 


Walsall.—The T.C. has sanctioned extensions of the 
E.L. mains at а cost of £447. 


Walthamstow.— Application is to be made to the 
L.G.B. by the U.D.C. for leave to borrow £394 for mains extensions, 
and £606 for installing the electric light in Higham Hill and 
Queen's Road schools. 


Watford.—The Watford U.D.C. considered at its last 
meeting the question of pumping water by electricity. Mr. W. F. 
Colebrook, the electrical engineer, was writing to towns in Germany, 
where it was stated electricity was used in connection with water- 
works. The installations on the Continent ranged from 300 н.р. to 
3,000 H. p. The Council decided to consult Mr. C. Hawksley, who 
is connected with the water-works scheme, on the matter. 


Widnes.—The T.C. has sealed ап agreement with the 


Mersey Electrical Supply Oo., Ltd., for the transfer of the Corpora- 
‚ tion's E. L. orders, 1901 and 1904. 


Willesden.— Mains extensions, estimated to cost £2,369, 
were sanctioned by the U.D.C. on Tuesday. 


Wisbech.—The National Electric Construction Co. has 
informed the Т.О. that, in connection with the E. L. scheme, it is 
prepared to deposit for seven years in the joint names of the 
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Oonneil and tbe company an amount equal to the. annual sinking 
fond and interest payable to tbe Council, as а tecbrity other than the 
personal guarantee which the directors proposed to give. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Belfast and Co. Down Railway is about 
to irtroduce two electric cars on the Bunfor branch for experimental 
purposes. 


Birkenhead.—For the year ending March 318, the 
tram wsys carried 11,327,932 passengers, an increase of 936 947, or 
9 рег cent. The to'al income amounted to £56,073 against £52,876, 
an increase of £3,197, equal to 6 per cent, Tbe working expenres 
were £34,747, againet £30,367 in 1903. The net profit was £1,889, 
againet £3,598 in 1903. Energy contumed: 2,128,607 units, against 
1,953,095 units. The working expenses showed an increase of 48d. 
рег car-mile on latt year. After experimenting with ateel-tired 
wheels, it bad been decided to gradually equip the whole of the 
rollirg stock with stoel-tired wheels, owing, it is said, to tbe liability 
of the chilled cast-ircn wheels now in ute to develop flate. The 
total route length is now 18:52 miles; single track, 23.53 miles. 


Ciydebank,—At a meeting of the T.C. a letter was read 
from the manager of the Glatgow Corporation Tramways stating 
thst they bad arranged to lay the track for the extension of the car 
system as far ав the сага! bridge at Dalmuir this season. When all 
the arrangements for the construction of the canal briè ges had been 
made—which was a rather difficult matter—tbey would pro:eed 
with the extention to the bcundary of the burgh at Dalmuir, and 
also the line along Kilbowie Ros d. It was not their intention to 
lay the work for the Kilbowie Road bridge until they were laying 
the branch line there, as such work rapid ly deteriorated when 
unused. It was agreed by the T.C. to intimate to the Lanarkehire 
and Dumbartonshire railway that it would be necesrary to lower the 
rcai 18 in. onder their bridge to admit of the tram ways being con- 
structed to Dalmuir, and proposing that the work be carried ont and 
that the cost be apportioned between the railway and the Glasgow 
Tramways Department. E | | 


Falkirk.— The T.C. on Monday evening heard: the 
minute of the Tramway Committee which contaired the result of 
the plebiscite of the ratepayers on the question of the running on 
Sundays of the electric tramways which the Falkirk and District 
Tram way Co. propose to construct. The vote was :—In favour, 2.037 ; 
against, 1,108; majority in favour, 989. The numter of plebiscite 
cards issued was 4,600, and 3,205 persons voted. 


Great Northern and Brompton Railway.—4A claim 
agair st the Great Northern, Piccadilly and Brompton Railway Со, 
for injury to certain premises in Tonbridge Street, King’s Cross, was 
coosidered at the Under-Fheriff's Court last week. It was said that 
tbe eubsidence of the said premises was due to tte tunnelling 
operations of the company, but the Court gave judgement for the 
railway company. | m oW 


Heywood.—The T.C. is applying for an extension of 
time in which to reconstruct and electrify.the tramways. — 


Leamington.—An extension of time for the completion 
of the electric tramways has been applied for by the Leamington 
and Warwick Electric Co. | 


Liverpool.—On Tuesday last week а car when descending 
the gradient of Kirkdale Vale, jumped the rails, and continuing on 
its way, mounted the sidewalk, and damaged two houses. 


London.—The electrification of portion of the lines of 
the Metropolitan Electric Tramways, Ltd., is now approaching 
completion, aud the first electric car was in tbe neighbourhoed of 
Wood Green last week. It is expected that the Board of Trade 
inspection will take place by the end of the month, and that a 
service of electric сагв will be operated immediately thereafter. 


Manchester, Gorton, and Reddish.—4A new tramway 
route to connect these places is shortly to be provided by way of 
Aebton old road. The Mancbeiter Tramways Committee recently 
agreed with tbe Gorton District Council to lay a length of lize in 
Gorton Lave, Wellington Street, and Reddish Lane, and to work 
them on a lease on the same terms as the tramways in Hyde Road, 
which aleo run through the Gorton urban district. By the new 
route all (Бе great industrial establishments on the Gorton side of 
Manchester will Fave convenient facilities for travelling, as they 
have already on the Openshaw side. 


Roc hester.—The Tramways Committee recommends the 
Council to accept the tender of Messrs. Dick, Kerr & Co. for per- 
marent way aud overhead equipment work for the Star Hill and 
New Read rection of tbe tramway system. The Rochefter Tram- 
ways Act, which was passed in Avgust last, authorises Rochester 
City Courcil, amongst other things, to construct a tramway from 
High Street, up Star Н.П, and along New Road, Rochester, to the 
Chatham boroogh boundary. From this point the work devolves 
upon tae Chatham and District Light Railways Co, whose Act 
as hoosisas 
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Chatbam, to Luton Arches, where junctions with the High Street, 
Luton, ind Chatbam Hilt ‘lines will be effected. The construction 
of the main tramway will, it is stated, be deferred for two or three 
years, А вувбета of main drainage and some very important street 
widenings, involving the purchase of considerable property, have 
to be carried out before the tramway scheme in ita entirety gan 
become an accomplished fact. | 


: South. Staffordshire.—On Wednesday in laet, werk the 
steam: tramcare running tetween Wednesbury, Das laston. Dodley, 
ard Tipton-werd bodily Withdrawn; end now there are loud som - 
plaints on the part of tbe travelling public. It is understood that 
there will soon be a conference between representatives of the 
goyerning bodies and of the tramway company, and it is hoped that 
one Jernit will be a speedy electrification of the lines and a resupp- 


Stalybridge and Ashton.—The dispute over the tram- 
way arrangements between Ashton-under-Lyne and Stalybridge is 
causing: much public inconvenience. The Ashton cars now run only 
tõ tte boundary of the borough at Stamford Park. The joint board 
is endeavovring to mitigate the inconvenience by running cars hy 
way of Dukinfield at intervals cf £0 minnte& But the journey 
octopies à much longer time than by the old route, and тару, 
who would gladly ute the trams, now travel by rail. A settlement 
of the difficulty by arbitration is recommended. 


Stoch port.— The T. O. is negotiating for the purchase ef 
the Hszel Grove irsmways. They are laid in the principal 
thoroughfare in the town, and there isa branch line to Edgeley. 
The tramways are the property of a company which bas regularly 
paid 10 per cent. interest to its sbareholders. It was stated at a 
meeting of the et mpany's shareholders last week that the Corposa- 
tion was prepared to give £23,000, but tbe company is holding ant 
for £26,C00 on £1 9s. per share. The cost of electrification is eati- 
mated at £86,0C0. 


. Tyneside.—Mr. W. R. Plummer, M. P., for Neweastle- 
on-Tyne, bas given notice that when the Tyneside Tramways Сев 
Bill comes before the Houte of Commons, be will move to deleta the 
claures which propose to give that ccmpary running pos ei over 
the Newcastle-on-Tyne Corporation tiamways. 
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" Brighton Telephones.— t is stated that the Gorpera- 
{др telephone accounts and bslance-sheet to March 31et last, fur 
published, “show a loss of £1,875, after charging £1,430 of 
general expenses to cspital, and without setting aide anz thing 
for depreciation, as provided in the estimate." 


- Continenta].—A. correspondent writes :—“ There are 
some interesting things to be teen just row at tbe Paris Central 
Telegraph Cffiee. The most important, fiom a practical point of 
View, is an improvement in the Baudot telegrapr. The apya’atus 
now generally in use bas five keys, snd it is possible 10 send ene 
combination at each revolution. With the improved apparatus 
there sre eight keys, the extra three being devoted to tie vowels 
and the blank. This increases the output very considerably, the 
compsriton beirg as 5:3. For example, by the old wethod, in 
sending such a word as ' Paris, it required five 1evoluhons for Ње 
word, and one for the blank which followed, or tix in all. By the 
new methcd, thie word is sent thus:—PA: ВІ: B. blank, and 
requires only three revolutions to complete it, "1 he system is work- 
ing to Marseilles, and giving spleadid resulte, - ' 

Herr Pollak is engaged in a series of experimenta at tbe tame 
office with his fast-writing telegraph, which ате proving very &uc- 
cessful, and are impressing the Press:men of France. The wires 
ате Lired by the hour for Press purposes in France, and the posei- 
bility of squeezing such an enormous quantity of matter into an 
hovr's working as is psomired by Herr Poliak-ia very attractive to 
newspaper proprietors. Tre atus used is the same as that 
deaprited in these coluwns as tre Pcl'ak- Virag telegraph, with anme 
few mechanical improvements introduced since the death of Hesr 
Virag, chief among which are the preparation of the yerfcsated 
ribbon by means of a typewriter keyboard." 


Imports of Foreign Telegraph Cables.—There was 
rather a large impcrtaticn of foreiga telegraph cables and appa- 
ratus into this ccuntry during May, the returns showing а total of 
£4,286 as against only £979 in the corresponding month pf last 
усаг. Netwithstanci:g this, however, the imports duiog the Grgt 
five months of the year hows a subttantial decline, they I axing 
amounted to only £14,813 »s. contrasted with £26,618 in the five 
months ending with May, 1903. 


The Nicolson Cable Code System.— The delegate of 
the Argentine Repoblic appointed to represent thet country at the 
last Internaticnal Telegraph Conference, held in London last усаг 
brought ‹ ficially to the notice of the other delt gates a system of 
ecde words as arranged by Mr. Alex. McL. Nicolson, whieh was 
reviewed iu our issue of June 12th, 1903, 16 was the object of Mr. 
Nicolson, we believe, to have his system adopted by the conference 
‘aa (be universal one to replace the ‹ ficial vocabulary oompili й by 
thé Boreau International е reer aah T vip as ir the 
request of а previous conference. The adoption by tbe {ай 
Terenos vf a 10-tevtes pecauunes Ulo vede or vipiice чи 
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a more Jiberal concession than was generally expected, and, as far 
a economy is concerned, robbed many в systema invented of its 
merits and claims in this direction ЖО. 
x, Mr. Nicolson has now followed up bis efforts ty publishing 
vccabularies of code words bvilt upon the lines of his rystem, а 
detailed description of it being given in a circular just to hand. 
The vocabuisries apparently sro arranged in a manner eo that they 
may be eatily converted into code books, and this we think a step 
in tbe right direction. The circular states that 10,000.0(0 words on 
the Nicolson system are now atailatle, and each differs from the 
other by at least two letters. We consider that sound principles 
bave been adcp'ed in the werking ор of the system, and discarding 
letters which ia signals closely represent other Jetters, should be a 
step towards eliminating the frequent errors arising from this cause, 
Mr. Nicolson, by the nature of his occupation, is specially fitted to 
draw vp a system and appreciate the lines upon which he should 
proceed, and the oost of the vocabularies should be no bar to its 
adoption by the general public. Vocabulary І, Part I, contains 
125,0C 0 numbered words, and pearly 15,000 epare ones, and coste £3 10s. 
Part II., aleo containing 125,000 words, may be purchased at the 
tame price, and the above two parte, bound as one volume, can be 
obtained for £6. We bave a leaning rather towards a vocabulary 
such as pnblished by Beme, providing it can be made perfect; but, 
in ita absence, a recognised source from whence leiter combinations 
could be derived, such as the vccsbularies under review, would be 
an ir estimable boon. The publishers are the Botolph Printing 
Works, 8, Gate Street, Lincoln's Inn Fields, W.O., and Mesers. 
Whittaker & Co., 2, White Hart Street, Paternoster Square, E. O. 


Persian Telegraphs.—It is stated by an Indian exchange 
tbat the new land talegraph line through Persia, will be opened for 
public use shortly. 


Portsmouth Telephones,—Mr. W. T. Dittman, at the 
last week's Council meeting, submitted the balance-sheet for the 
т ending March 31st last, in connection with the Municipal 
phone undertaking. This, he mentioned, was the first report, 
and the uadertakiog had come successfully through а time of stress. 
Tbe surplus on the 13 months’ working was £1,260, and that was 
after paying principal and interest. The actual profit was £32,370, 
and this out of a revenue of £6,C00, was considered very satisfactory. 


- Retrenchment.—We make tbe following extract from 
the Neo Zealand Press:of April 16th:—“ The Eastern Extension 
Cable Co. have intimated to the postal administration that the con- 
veyance, free of charge, of meteorological observations between 
New Zealand and the States of the Commonwealth will cease after 
May let. The company point out that, in view of the Pacifico Cable 
Co. peing available for the purpose, they can no longer continue the 
service.” : 


. Telegraphic Interruptions and Repairs :— 
Cam. INTERRUPTED, REPAIRED 


Dominica-Martinique ee ee ee ee ee May 5, 1908 ее oe 
В. Lucis-Martinique on oe ee ee ee May? 1909 ee ee 
nidad-Demerara No. .. «2 „ Avg. 97 си "m ae 
yenne-Pinheiro oe ec. өө eo oo Aug, 18, ee oe 
Anjer-Kaliands ae °з эе ce ee ee Aug. 3, 1902 ee ee 
Retssa-lsea (Yemen)-Camaran ee ee ee Oct. 22, 1903 ee ee 
tenis ADOS Bienen. ft А 
аравак1- oetoc ‚ө ee 
Closed { Port Artbar-Chefu .. T ee .. Feb. 18, 104 
Foechow-Formosa T Ба ‘ ee Feb. 11, 1904 .. os 
Aocra-Lagos ee ee ee ee ео ec June 1,1 oe ee 
Negasaki-Fusan.. ee ee ОМЕТ ee June 1, 1901 : ee June 20 
Chio- Ténédos . .... June 21, 1801 ee 


LAXDLIXES. 
Beoul-Masampo.. .. .. ce „Feb. 18,190 .. a 
B. on!-Gensan ee ee eo eo ее oe Feb. 18, 1904 ee ee 
Anju-Ping- Yang. С eo ee ee 
Ninguta-Vladivostock ee . ae ee 
Dominican lines. oo May 28, 194 ,, т 
-Odessa .. .. .. . oe dune 16, 1904 .. June 16 


А F between Caimanera and Gantlago · de · Cuba interrupted 
ast. 
Communication between Cienfuegos and Santiago-de-Cuba interrupted 17th 
to Slet inst., cutting off West Indies via Key West. 


Wireless Telegraphy.— Under the auspices of the 
French Post and Telegraph Department, M. Rochefort is now 
carrying out a series of experiments with bis system of wireless 
felegraphy. This is the в) stem at present working for railway pur- 
poses tetween Newhaven and Dieppe. The present experiments, 
which are overland, and at a d в'алсе of from 20 to 30 miles, are 
takiog place at Melun and Villejuit. Up to the present, very satis- 
factory results bave been obtained, excellent signals and perfect 
ieclation having been the main features, The speed has varied 
from 150 to 200 words per hour. M. Rochefort will, at the con- 
élusion of the experiments, start for America with hie appsratus for 
the purpore of taking part in the forthcoming 8t. Lonis Exhibition 
competition. ў 
. Mt. Jos. Newey, Chief In*pec'or of Public Works in Cape Colony, 
in tbe courte of his recently presented annual report, observes that 
the installation of wireless telegraphic apparatus upon Bird Island 
and Dassen Island eppesrs to be within measurable distance of 
accomplishment. The propo:sals contemplate the actual work of 
erect:on and maintenance of the plant, &o., being undeitaken by 
Lloya's Committee upon sites to be approved by a board composed 
of repr. sentatives of the departments concerned. So far as this 
department is concerned, the means of communication which will 
then be osteblished will, is is antiekosted, pauvo of the greatest 


* 


“2А os ' 
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.. Penrith.—July 5th. 


CONTRACTS ОРЕМ AND CLOSED. 


: OPEN. 


- Argentine Republic. — The municipal authorities of 
Rosario (Santa Fé) are at present inviting tenders for the construc- 
tion of an ¢ lectric tramway in the town. | 


- Ashford.—June 24th. Tenders hate to- be lodged-with 
the West London District School by 11 a. w. to-day for the electrico 
light wiriog of new class rooms and the porter’s lodge at their 
Ashford School. 


Aston Manor.—July 18th.  Pipe-work for the eleo- 
tricity works. Вее Official Notices” to-day. 


Bridgend. — July 6th. Telephone and fire alarm 
installation for asylums, See Official Notices to-day, 


Bulgaria.— July 4th. The District Finance Commis- 
sion at Sopbia is inviting tenders until July 4th for an instal'ation 
of electric lighting in the Government printing works in that city. 


Bulgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Clyde.—July 25th. Tao 82-ton electric coaling hoists 
for Clydebank Dock. See Official Notices” J une 17th. | 


. Edinburgh.—June 27th. Electric supply cables for one 
year. Bee “ Official Notices June 17th. 


Erith.—July 11th. Rails, fishplates and bolts ; perma- 
nent way construction for the U.D.O. tramways. See “Offcial 
Notices " June 10th. 


Exeter.— July 1st. Опе 200-Kw. engine and generator, 
condenser, &c. See Official Notices Jane 17th. 


. Felixstowe.— July 9th. Extensions to feeders. | Sea 
“ Official Notices " to-day. 
Handsworth.—July 11th. Water-tube boilers, engines 


and dynamos, crape, battery, arc lamps, and posts, switchboard and 
boosters for electricity works. See “ Official Notices ".to-day. 


Heston and Isleworth.— July 4th. Electricity meters 
for the U. D. O. See Official Notices June 17th. 


Holland.—July 2nd. Tenders are being invited until 
July 2nd by the municipal authorities of Utrecht for the establish- 
ment of a central electric lighting station in the town. 


Johannesburg. — July 4th. Cables, conductors, and 
accessories. See " Official Notices” May 13th. | 


Johannesburg.— July 29th. Steel work for car-shed 
buildings, and bridge over railway. See Official Notices” June 
17th. 


Leicester —July 5th. Machine tools for the tramway 
department. Вее "Official Notices" to-day. — 


London.—July 12th. Three 8-ton electric travelling 
cranes and two electric locomotives for the wharf of the Greenwich 
power station of the L.0.0. See “Official Notices” June 17th. 


London.—July 12th. The L.O.C. wants tenders for 
various overhead travelling cranes, and lifting tackle for Greenwich 
station. See “Official Notices " Jane 17th. | 


Loughborovgh.—June 25th. Cable, switchboard and 
piping. Bee “Official Notices” June 10th. 


Manchester.—June 80th. Motors, motor starters, cables, 
troughing, fuse boxes, &c. See Official Notices” June 17th. 


Manchester.—July 11th. The Paving, Sewering and 
Highways Committee invite tenders for laying underground tele- 
phone pipes (Contract No. 10), with other appurtenant works. 
Specification, &c., at the City Surveyor’s office, Town Hall, Man- 
chester (£2 2е.). 


Two oil or gas engines and 
dynams; switchboard and boosters; battery and mains for 
electricity supply. See "Official Notices” June 17th. 


Radeliffe.—June 27th. Electricity meters for the 
U.D.C. 


Richmond (Dublin).— July 5th. The Joint Committee 
of the Richmond District Asylum invite tenders for a high-speed 
engine and dynamo, direct-coupled, for their Portrane Auxiliary 
Asylum, near Donabate, County Dublin. Specification at the 
Asylum Offices, Grangegorman, Dublin. 


Rochdale.—June 27th. Removal of lighting and 
traction switchboards to new switchroom; reconstruction of 
lighting switchboard, ©з, st the aleotsiocity works. Boo “Oficial 
Notioes to ; 
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Rochdale.—July 1st. one 412-Kw. steam dynamo. 
See Official Notices” June 17th. 


St. Pancras.—June, 28th. Cables and carbons. See 
* Official Notices June 17th. | i 


Shanghai.—July 30th. The Municipal Council invites 
tenders for а 24-mile electric trolley line concession. Particulars 
from J. Pook & Оо., 63, Leadenhall Street, E.O., the London agente 
of the Council. See Official Notices May 13th. 


Spain.—July 6th. The Spanish Ministry of Public 
Works is inviting tenders until July 6th, for the concessien for the 
establishment and working of an electrio tramway between the 
Calle de Hurtado de Amezaga, and the Plaza Circular in Bilbao. 
Tenders are to be sent to La Direccion General de Obras Publicas, 
Madrid, whence particulars may be obtained. 


Spaim.—July 15th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until July 15th for the con- 
cession for the construction and working of an electric tramway 
between Sarria and the foot of Vallvidrera mountain (province of 
Barcelona). Tenders are to be sent to El Ministerio de Obras 
Publicas, Madrid, whenoe particulars may be obtained. 


Stepney.—June 28th. Electric wiring for the public 
baths. See Official Notices June 10th. 


Stepney.—July 4th. Meters, demand indicators, and 
arc lamp carbons for the electricity department. See ''Official 
Notices " to-day. | 

Stourbridge.—July 8th. Mains (paper), solid system 
for the U.D.C. See Official Notices to-day. AE 


St. Paneras.—July 19th. Main switchboard at King’s 
Road station. See Official Notices to-day. 


Swansea.—July Ist. Two tramway switchboards. See 
“ Official Notices” to-day. 


Warrington.— July 12th. Steel poles and overhead 
equipment for light railways, including special swing bridge work 
over the Ship Canal. See “ Official Notices " to-day. 


Zanzibar.—Electric lighting and traction are to be in- 
troduced throughout the town and port of Zanzibar. Particulars 
Dues ie S. Rogers, Regent and Prime Minister to the Sultan of 

anzibar. А 


OLOSED. 


Clydebank.—Messrs, Cowans, Sheldon & Co., Ltd., of 
Carliele, have secured the contract for the supply of a 150-ton elec- 
tric derrick crane to Mesers. Jobn Brown & Co., Ltd., of Clydebank. 


Coventry.—The E. L. Committee has accepted the tender 
of Messrs. Aiton & Oo., of London, for pipe work, at £672, and that 


of Mesers. Kelley & Son for the extension of the engine house, at 
£945 198. 


Exeter.—The City Council has accepted the tenders 
of Meters. Dick, Kerr & Co., Ltd., for the construction and equip- 

ment of 5j miles of electric tramways on the overhead trolley 
system through the main streets of the city :— 


Construction of track, £29,227. 
Equipment, 438, 641. 
Cars and equipment, £2,898, 


Glasgow.—1n connection with the Western District 
Sewage Works of the Corporation, Messrs. D. Stewart & Oo., Ltd., 
have secured the contract to supply electric motor, shafting, &c., for 
driving the oxidisers in the chemical house, at £352. 


Leeds.—The Tramways Department has accepted the 


tender of the Sunbeam Lamp Co. for the supply of 11,000 of their 
special car type lamps. 


Leigh.—The Соп с] has accepted the following tenders :— 


A. Davidson & Co., induced draught apparatus Vx ae .. £800 
Babcock & Wilcox, water-tube boiler and superheater „ 1,000 
Chloride Electrical Storage Co., overbauling battery . 890 


North-Eastern Railway.—A contract has been placed 


with the Sunbeam Lamp Oo. for the supply of electric lamps for 
the next six months. | 


Radcliffe.—The U.D.C. has accepted the tender of the 
Lorain Steel Co. for the supply of special tramway track work. 


Royton.—The following tenders in connection with the 
electric tramways have been accepted by the U.D.C. :— 


Wm. Underwood & Bros, Dukinfield, permanent way, £41,000. 
Brush Electrical Engineering Co., Ltd., overhead equipment, £7,764. 
Messrs. W. T. Glover & Co., Ltd., Manchester, cables, £6,686 14s. 2d. 


Taunton.—The T.C. has accepted the offer of the 
Langdon-Davies Motor Co., Ltd., for the supply on a seven years’ 
agreement of motors on the hire and hire-purchase systems. 


Walthamstow.—The U.D.C. has accepted the tender of 


the British Westinghouse Electric and Manufacturing Co., at 
£21,197, for 32 tramcars and accessories, 


Saturday, July 9th.—Junior Institution of Engine 


Warrington.—The Electricity and Tramways Com- 
mittee has accepted the tender of Mr. J. A. Ewart for the con- 
struction of the permanent way of the Stockton Heath tramway, 
at £2,936. | 


FORTHCOMING EVENTS. 


Saturday, June 25th.— At 3 р m. Junior Institution of Engineers, Visit to the 
Chelsca generating station of the Underground Electric Railways 
Co., Lot's Road, Chelsea. 

Saturday, June 25th to July 2nd.— Colliery Exhibition at the Royal Agricultural 
Hall, Islington, N. 

Monday, June 27th.—From 9 to 12 p.m. Annual conversazione of the Society 
of Arts at the Royal Botanic Gardens, Regent's Park, N.W. Recep- 
tion by the chairman, Bir. W. Abney. 


"Tuesday, June 28th.—9 to 11.80 p.m, Conversazione of the Institution of Elec- 
tri 


rical Engineers at the Natural History Museum, Cromwell Rcad, 
S. W. е ý Я 
Wednesday, June 29th.—At 4 p.m. Annual general mceting of the Society of 
Arts. 


Wednesday, June 29th to Saturday, July 2nd.— The сорот Municipal 
Electrical Association. Annual Convention at Derby, Nottingbam 
and Sheffield. 

. The visit to Dover to 

inspect the Admiralty Harbour Works, announced for Saturday 

July 2nd, has been postponed to Saturday, July 9th. 


NOTES. 


Smoke and Smell.—Engineers who are responsible for 
the operation of electric light and power plants—indeed, all who are 
open to the persecutions of the Smoke Abatement Society—will find 
an interesting contribution to the literature of the Nuisance question 
on page 1055 of this issue. The emission of black smoke has been 
the cause of many an anxious hour for some power station engineers, 

icularly in the neighbourhood of London, and much nditure 

been incurred for its prevention, but the possibilities before us 
in the shape of a Pure Smoke and Effluvia crusade are truly terroris- 
ing. Who knows but that the Smoke Abatement Society will have 
to change its name and add to ite staff of officials a few men whose 
olfactory organs have reached the highest possible pitch of develop- 
ment! ' 


The International Engineering Congress at St. 
Louis.— This Congress, which is to be held from October 3rd —8tb, 
under the auspices of the American Society of Civil Engineers, will 
consider & multitude of papers covering every branch of engineering 
science and industry. We select the following announcements from 
the official list of subjects which is just to hand :— 


“Traffic on Improved Waterways, &o.," by Edward P. North, New York City. 

* Purification of Water for the Production of Steam," by James O. Handy, 
chief chemist, Pittsburg Testing Laboratory, dari Pa. | 

* Turhines and Water Wheels," by Gardner S. Wil lams, Ithaca, N.Y. ; and 
P, O. Lévy Salvador, Ingénieur des Constructions civiles, Ingénieur au Ministere 
de l'Agriculture, France. 

% Railroad Terminals,“ by Elmer L. Corthell, New York City; W. T. Foxlee, 
London; and Ernest Pontzen, Ingónieur des Constructions civiles, Franoe. 

“Underground Railways,” by William Barclay Parsons, chicf engineer, Rapid 
Transit Comm., New York City; Basil Mott, and David Hay, Central London 
and City and South London Railways, England; and M. Biette, Ingénieur des 
Ponts et Chauseces, adjoint á l'Ingénieur en Chef du Chemin de fer Métropolitain 
de Рат в, France. 

The Substitution of Electricity for Steam as a Motive Power," by James G. 
White, New York City; and Alexander Siemens, London. 

„Ventilation of Tunnels," by Charles 8. Churchill, chief engineer, Norfolk 
and Western R. R., Roanoke, Va.; and Francis Fox, London. 

„Passenger Elevators," by Thomas E. Brown, New York City. 

“Steam. Turbines,” by Francis Hodgkinson, Pitteburg, Pa.; and M. Ratesu, 
Ingénieur des Mines, Professeur à l'Ecole des Mines, France. 

“ Electrical Power—Generating Stations and Transmission,” by L. B. 
Stillwell, New York City. 

„Engineering Education,” by Robert Fletcher, Professor of Civil Engi- 
neering, Dartmouth College, Hanover, N.H.; Calvin M. Woodward, Dean of 
Eng. School, Washington University, St. Louis, Mo.; and W. Cawthorne 
Unwin, F. R. S., M. Inst. O. E., Cooper's Hill College and City and Guilds Tech- 
nical College, London, England. 


The Junior Institution of Engineers. — On Tuesday 


evening, June 14th, a visit of this Institution took place to the 


motor-oar works of Messrs. D. Napier & Bons, Acton Vale. The 
next visits of the Institution take place on Saturday afternoon, 
June 25th, when the Chelsea generating station of the Underground 
Electric Railway and the L.C.C. pumping station in Lots Road are 
to be seen; and on Saturday, July 9th, an excursion is to be made 
to Dover. The new turbine steamer The Queen, the Admiralty 
Harbour Works, and the works of the Dover Harbour Bosrd are 
included in the programme; and in the afternoon the Mayor and 
Mayoress of Dover receive the Institution at the Town Hall. 


Tramway Running Powers.—The Financial Times 
says that a private meeting of members of Parliament was held on 
Tuesday night at the House of Commons to consider the action 
necessary to be taken with regard to the clauses in the Bill of the 
Tyneeide Tramways Co. to grant compulsory powers over the New- 
castle Corporation tramways. It is understood to have been agreed 
that, whatever settlement the parties might arrive at in such 
cases by mutual agreement, the principle of granting statutory 
powers to a private company over Corporation tramways should be 
resisted. One of the members present agreed, when the Bill comes 
up about a week hence, to move its recommittal upon the point in 
question, | 
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The Civils’ Conversazione.—The annual conversazione | 


of the Institution of Civil Engineers was he.d on Wednesday and 
Thursday, June 15th and 16th, from 9 to 12 p.m. Bir Wm. White 
being President, a large show of naval models formed one of the 
features of the programme. Теге was a collection of рсе 
including those belonging to the Institution, chiefly por- 
traits, and a number on loan, notably five by J. M. W. Turner, 
R.A., lent by Sir Donald Currie. The evening was pleasantly 
diversified with song, under the direction of Mr. Robt. 
Hilton, and the string band of the Royal Artillery was also 
present in the hall below. The usual collection of models and 
scientific apparatus was there, including electric furnaces, an 
excess indicator, exhibited by Mr. С. W. Atkinson, and also a mazi- 
mum demand indicator, both of these instruments being good 
examples of sound commercial instruments, made at a really low 
price by modern shop methods. 'There was an interesting model 
_of the Yarrow hinged flap for ensuring solid water, round a partially 
Immersed propeller, a most instructive exhibit. There were too 
many people crowded into a limited space to enable a full view of 
all models and apparatus to be obtained in the available time, but 
the evening was a pleasant one, and one met there all and sundry. 


Third-Rail Fatalities.—Among last week's House of 


Commons questions, was one by Mr. Soares, asking whether the 
Board of Trade’s attention had been called to the death 
of Patrick Flood, who was recently electrocuted on the South- 
port Railway through stepping on a live rail; whether the 
President would grant a return of the number of accidents 
which had happened up to the present time of a similar 
nature ; and what steps did he propose to take in order to prevent 
the happening of such accidents, Mr. Gerald Balfour replied :—'* A 
report of the accident has been rendered by the railway company. 
Two fatal and two non-fatal accidents of this character have 
occurred on the railway mentioned. The sufferers in each case 
were trespassers on the line. I have ordered an inquiry into the 
causes of the acccident.” 


A further question was answered on June 20th. Mr. Bell asked - 


whether his attention had been called to а recent fatal accident to 
a child at Jesmond, a fatal accident to Joseph Innes at the Manors 
Station on the 13th inst., an accident to James Hughes on the same 
date, and an accident to Philip Gilroy at the Newcastle central 
station on the 14th inst, all of them through coming in contact 
with the live rail on the electric section of the North-Eastern Rail- 
way ; and whether he would consider what steps were neceessry, 
and what means could be adopted, to protect such rail upon electric 
railways in existence and which might be constructed in future. 
Mr. Gerald Balfour, in reply, said:—''The Board of Trade have 
received information from the railway company in regard to each 
of these unfortunate accidents. I may mention that in the last- 
named case the injury appears to have been slight, not necessitating 
absence from duty. I have ordered an inquiry into the circum- 
stances attending the fatal accident at Manors Station, and the 
report made by the Board's inspecting officer will receive careful 
consideration.” 


South African Notes (from our Durban correspondent) : 
— Kimberley (Cape Colony).—In the recently issued report of the 
Kimberley Corporation for the year ending December 31st, 1903, 


the following figures are given in connection with the electricity 


department:— 
Capital account —Expenditure .. £B0,888 15 6 
Revenue from electric lighting. se ee oe ee £25,880 5 5 
Expenditure "i ЗА is - б vs 19,015 14 11 


Credit balance  .. T T £6,814 10 6 
The De Beers Co. are negotiating with the Kimberley Cor- 
poration for the equipment of an electric tram line to Alexandres- 
' fontein, about six miles from town, where the company have a large 
hotel. 
East London (Cape Colony).—The East London Municipal accounts 
for the year ending February 29th, 1904, give the following figares 


for the electricity department :— 
Electric light revenue ms ee - £16..0^ 1 10 
T » expenses oe " eo 13,0.0 11 8 
| Balance T T oo £9) 7 2 
Tramway revenue oe T oe £16,008 0 2 


н expenses .. ee T T 10,205 8 5 


Balance T 24, 87 119 
—— = == 30 
Total balance iu = “ә 48,086 18 11 


Mr. A. G. Knight, of Port Elizabeth, has received the contract for 
the installation of electric lighting in the new Administrative offices 
of the Port Elisabeth Harbour Board. 

Another correspondent says :— 

Pietersburg.—At a meeting of the T. O., the General Purposes 
Committee reported that having considered the advisability of 
installing electric light, it reoommended attention being given to 
the subject by the Council. The terms of a letter by Mr. Curtis 
reg.rding the employment of the Government electrical e eer 
weie discussed, and it was decided to engage the engineer’s 

_ services for the preparation of a preliminary report at a fee of five 
guine:8, plus all expenses. 


Du riet. The question of cranes at the Point was again discussed 


by the ‘ort Advisory Board lately, and in the result was referred 


to committee, the general opinion being that all new works should 


bà fitted with electric cranes 


The Kelvin Science School.—Those of our readers 
who appreciate the importance of a scientific education for boys 
-wil be interested to hear of the forthcoming opening, on June 
29th, of the Kelvin Science School, at Trent College, Derbyshire. 
The school has been thus named by the special permission of Lord 
Kelvin, who is one of the subscribers to the building fund. The 
opening ceremony will be performed by Sir Douglas Fox, late 
President of the Institution of Civil Engineers. The Bishop of 
Liverpool has also promised to attend, and it is expected that there 
will be a large gathering of prominent scientific men and others who 


are interested in the progress of edueation. 


London County Council.—At the meeting on Tuesday, 
it wag decided to lend £28,589 to the Bermondsey Borough Council 
for the purposes of electric lighting and refuse destruction. 

The Highways Committee reported that the load on the cables 
feeding the Olapham sub-station from tbe temporary generating 
station at Loughborough junction had proved to be in excess of that 
originally anticipated, with the result that at times there is a serious 
waste of energy. It was, therefore, suggested that additional 
cables, at a гозо cost of 23,500, should be laid between the 
Loughborough station and the sub-station at Clapham. It was esti- 
mated that a saving of £1,300 a year would be effected in the cost 
of electrical energy by the adoption of the scbeme, and the running 
of the cars between Tooting and Clapbam would be materially 
improved. The Committee submitted a recommendation to this 
effect, and this was agreed to, the cables to be obtained from the 
British Insulated and Helsby Cables, Ltd. | 

The question of appointing a rolling stock superintendent, who 
would be responsible for the construction, maintenance and repair 
of the electrical rolling stock, was also referred to by the High- 
ways Committee, who had come to the conclusion that an official 
should be specially engaged to undertake this work. A recom- 
mendation in this respect was submitted, the official to have a salary 
of £400 a year. [ 

The Council postponed for a week the consideration of a report 
by the Highways Cemmittee proposing an expenditure of £95,500 
for the purchase of the undertaking of the London, Deptford and 
Greenwich Tramway Co. under the award of Mr. H. Graham 
Harris, the referee appointed by the Board of Trade for the pur- 
pose. 

The St, Pancras Conference.—A decision was arrived 
at, at the concluding private sitting of the conference of local: 
authorities owning electrical undertakings, recently held at Bt. 
Pancras, to send a petition to the President of the Board of Trade 
asking to have included in the Electric Lighting Bill, 1904, а 
clavse to the following effect :—'' All lands purchased by any local 
authority, company or person, by agreement, prior to the passing 
of this Act, and used by them for the purpose of-a generating 
station, shall be deemed to have been purchased by them com- 
pulsorily for such purpose, and rules shall be made by the Board of 
Trade under Sec. 5 of the Electric Lighting Act, 1882, so as to 
exclude the application to any such lands of Sec. 81 of the Electric 
Lighting Clauses Act, 1899, or any similar provision in any existing 
Electric Lighting Order of a local authority, company or person." 


Glasgow Tramway Accounts.—A draft of the report 
and financial statement in connection with the Corporation tram- 
ways for the year ending May 31st was submitted to the T.C. Com- 
mittee on Wednesday. The general manager was instructed to 
have the audit completed. | 


Gross revenue - ae «а oe ws ee oe oe £724,861 
Expenditure— 
ower Ее és be is T oe T .. £20,293 
Traffic ee ee ee ee ee 0 0 os ee 197,862 
General LJ ee ee ae [EJ ee ee ез 11,526 
Repairs  .. 5% e as а M a ee 67,495 
£856,676 
Set aside for renewal and dépreciation .. T 139,644 496,820 
£228,631 
Rent of Govan lines А £65,068 
Interest a ee T 59,308 , 
Binking fund ae ee ee ee ec ee ee 45,553 
Parliamen expenses s ss x as .. 12,865 | 
Common g пег жа а= 44 e eo 5. 25,000 147,794 
Balance . £80,787 


The Committee propose to appropriate £62,000 of this sum to 
special depreciation, and to carry the balance to reserve fand. 


The Printing Trades Exhibition.—With reference to 
the notice on 991 of our last issue, we understand that the 
Electromotor and Dynamo Co, received а silver medal and first-class 
certificate, also a bronze medal, for their exhibits. We mentioned 
the bronze medal only last week, through incomplete information. 


Appointments Vacant.—The Council of Birmingham 
Univeraty is inviting applications for а Chair of Electrical Engi- 
neering, which carries a stipend of £1,000 and liberty to undertake 
a certain amount of consulting work; Maidstone Light Railways 
Committee want a man for their car repairs department (368.); 
janior assistants for the Newcastle-upon-Tyne Electric Supply Co. ; 
borough electrical engineer for Limerick (£160). | 


The American Visit of the Institution of Electrical 
Engineers.—Mr. Calvin W. Rice and Mr. R. W. Pope, the 
organising honorary secretaries of the American visit of the Elec- 
trical Engineers, are apparently leaving nothing undone towards 
ensuring a most hospitable welcome to the members on their arrival 
in the States. We ате informed that a large contingent of the 


Italian Blectrioal Society have made arrangements to participate in 


- 
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E 


1043 


THE ELECTRICAL REVIEW. ^ гим. No 1,287, Joma 24,1904. 


the tour, and these will meet the representatives of the British Insti- 
tution on their arrival at Bo:tov. The official reception of the party is 
to taka pla e at the Waldorf-As*ori : Hotel, Ne v York on the evening 
ot September 5th, on which occasion all tbe viriting members will be 
the guests of the American Institute of Electrical Engineers. In 
view of the anticips'el large number of distingu shed guests from 
the United Kingaom and Italy, the American Institute is sparing 
no pains to make this a most complete and memorable trip, and 
everything із b2ing done to en:ure the comfort aad convenience of 
the members throughout the journey. N 


Electrical Ore Finding.—In the paper read by Mr. 
Alf ed Williams at the demonstration to which we recently referred, 
he mentions that systems of ore-fioding depeodiog upon mea:ure- 
mert: of the resistance between portable electrodes are bouad to 
fail, as, in the course of such measurements which he ta: carried 
ovt over 150 lodes, he has never found a variation in the earth 
resistance cause 1 by tbe ore body. 

Sir W. H. Preece's experiments, soma 20 year: ago, with inter- 
rupted currents and telephone receivers led to the development of 
the Daft-Wiliiams sys em, which has been gradually perfected during 
the!ast five or six years. The transmitting electrodes are usually 
earthed at а di-tance of about 100 yar:s apart, and the t«le- 
phone receivers, connected with electrodes about 70 ft. apart, give 
an audible note at least a mile away, while, with a longer base, and 
rectiving electrodes 150 ft apart, signals can be received 2 miles 
away, the power expended being 100 watts. Generaliy a radius of 
à mile ів sufficient. It will be unde rs ocd that deposits of ore are 
veually found in comparatively thin but very deep lodes, which, if 
conducting, charge tbe intensity of tbe sounds heard in the tele- 
phone ín a remarkable manner, thera being a considerable increase 
in the inter sity in the vicinity of the apex of toe lode, When the 
electrodes are equidistant from the lode, on either side of it, no 
sound, or at ару rate very little, is beard in the receivers. On tbe 
other band, if tbe lode is of a non-conduciing character, loud 
sounds are heard in the receivers when tbe electrodes are on either 
side of tbe lode. When tracing tbe course of a known conducting 
lode, one electrode is earthed іп the 1:de itself, and the other at 
rome distunce from it. Toe lcde can then be traced with ease. 
Where the lode is non-cor duetir g, both transmitting electrodes are 
. earthed on one side of it. The lode thea forms a sharp boun?a'y 
to the electric field, and is readi'y localised., Similarly, the author 
deerribes the method of dealing with a faulted lode, іа order to 
pick up tbe unkaown portions of it, AM 

The first experiments were made in Alaska in 1899, on a copper 
lode, which was bel eved t» follow a certain direction, but was 
ladicated by tbe electrical appara'us in а quite different position; 
when the lode was developed it was fouod where the ore-finder 
had shown these indications. Instances of other successfal 
prospects carried out oa Prince of Wales Island, at Cwmystwyth, 
Alstun Mcor, Cleator Moor, in Western Australis, Siberia, & , are 
given, the ores localised inclading copper, galena, haematite, gold- 
bearing quartz, &c. Evidently, when in capable hands, and, as 
Dr. Thompton says, when not expected to perform miracles, the 
electrical system of ore-finding should prove of great practical 
value, and add another jewelto the crown of the goddess Electra. 


Large Order for Cables.—An order for no less than 
1,500 miles of bare copper cable, weighing about 4,200,000 1b*., bas 
brea placed with the Antonia Prass and Copper Co, of New York. 
According to tte Electrical World and Engineer, the cable із to be 
u-ed on the Nicaxia-M«xico power t a: sm:ssion line, aud will be 
carried in spans of 500 ft. ою есі towers. Tre cable is of tp cal 
design, the invention of Mr. W. G. Clerk, of Seattle, consisting of 
six wires laid up round a soft compressible core. This eneures the 
uniform stressing of all the wires when tbe cable is suspended. and 
rendere it more flexible and easy to handle; tte core may decay 
away after crection, without detriment to tte «able, The drums on 
which the cable will be shipped, if pi’ed flat one upon another, 
would make a column nearly 14 miles high. 


Electrical Driving of Machines. — Discussing the 
question of individual or group driving of toole, Mr. R. B. Buck 
accepts the claim that when machines are near each other it does 
not pay to drive them independently, unless the size of each motor 
is required to be at least 3{ н.р. Below this power first cost and 
interest outweigh other advanta tes, for each machine drivon inde- 
pendently must have a maximum power motor, whereas the 
motor which drives a group need not be of more than half the 
aggregate power of the whole number of driven machines. To 
drive short straight well-erected shafting ia less costly than the 
various expenses connected with inefficisnt amall motors. 


OUR PERSONAL COLUMN. 


(The Editors invite electrical engineers, whether connected with the 
power station or the commercial side uf the profession and bod а 

also electric tramway and rotlway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their ето. | 


Central Station Engineers.—Tbe Norwich Electricity 
Committee recommended that a grant of £80 be made to Mr. F. M. 
Lona, the city electrical engineer, to enable him to visit the Bt. 
Louis Exhibition, 

Mr. Josx НЕхрЕВВОЖ MAOKAIL, A. M. I E. E., A.M I. Mech. E mains 
assistant to the Obaring Cross and Strand Electricity Supply Cor- 


poration, has bsen appointed electrical engineer to the Municipal 
Commissioners of Singapore. | — ae ane 
The Edinburgh. Town OCouucil has increased salaries {а the 
electric lighting department as follows: — Chief assistant engineer, 
from £350 to £375 per annum; station engiaeers (5), from £160 to 
£209; second assistant to superintendent of mains, from £120 0 
£160; superintendent of meters, from £250 to £275; clerical 
assistant to engineer, from £200 to £220; and assistant clerk, from 
£110 to £120 per annum. | | : 
Mr. EpwisN Seppon, now shift engineer at the Hanley Corporation 
electricity works, has been appointed sbift engineer at the Bast- 
bourae works, Tuere were 67 applications for the post. | 
Mr. G. Н. 8АСхрЕЯВЗ, formerly of the Taunton Corporation elec- 
tricity works, who was appointed by the Lougbborough Corporation 
to teke charge of their temporary electricity works, bas now been 
appointed by that corporation to superintead the erection of plant 
at their permanentstaticen. ` ` | i | 
By 8 votes to 4 the Falkirk Council on Monday gravt2d an advance 
"i MT to the electrical engineer, Mr. Jons MoMiLLAN, from £200 
230, j j = 


The Bath Electric Lighting Committee recommends that the sslary 


of Mr. Tpaaus be increased to £550 for one year from April 19° last, 


and that in tbe event of tte undertakicg continuing to make satis- 
factory progress, a farther inerease to £690 per annum bs made. 
Increases of the salaries of Mr. F. HALE, stat on superintendent, of 


Mr. C. 8. WALEEB, sbift engineer, Mr. D. T. Ms, mans super in- 


tendent, Mr. Ní&THEROOT, and Mr. Внаргву are also proposed. 


Electric Tramway Officials.—Bolton Tramways Com- 
mittee has out of 224 candidates selected Mr. F. Татгов, of Bary 
(Lancs.) for the post of assistant tramways ergineer. Me. Taylor 
is іа the se vice of the Westinghouse Co., Manchester, and was 
previously connected with the Coventry and Madrid Tramways. 


т 


General.—A few weeks ago we referred briefly to the 


death of Mr. AnTHuR Lm.NEvm Fos rang. We are now able to 


supplement that notice with a few fuarth: г references to the deceased 
gentleman’s career, When а lad Mr. Foster served bis time at tbe 
engineericg works of tbe South-Estern Railway Co., at Ashford, 
and on leaving there was for come time with Mes:rs. Easton and 
Amos, noted pump-makers In 1864 he was appointed chief engi- 
neer to Prince Halim Pasha, and for severil years managed his 
engineering works, cotton aod agricultural machinery, and irriga- 
tion works at Kaf Bhaik and Shubia, in Lower Egypt. Leaving 
there in 1871 he was appointed chief of the Egyptian Governmsot 
Telegrapbs. In 1874 he returned to Eaeland, and b2cams head of 
the electri^a] department of the India-Rubb:r & Gatta-Perchs Co., 
Ltd., at Silvertown, and supe intended the laying of cibl»s in 
South America and elsewhere. Ia 1883 he joined Messre, Davis 
and Timmins, Ltd, and up to his death was managing dire tor of 
that fi'm. Не did valuable work as a member of the Engineering 
Stau dards Committee appointed by the British Association, being 
especially concerned with “Screw Treads and Limit Gauges.” 
es dan & member of the Automobile Club and the Thatched House 
lub. 

· The members of the staff and employés of the Sunbeam Lamp 
Co. foregatbe red, at the invitation of the managing director (Hr. 
J. W. Bdmundsop) and his wife, at the Co- operative Hall, Gates- 
bead, on Friday evening last, to meet Mr. and Mra Henserr 
Ермоньпвон and Mr. and Mrs. LaunENCE Ricsarpsox, who bad 
been joined in parallel (cr series, if you will). Mr. Eduundson 
we'comed the guests to partake of his hospitality as marking the 
doub e event in his family, bis daughter, Miss Edmundson, having 
recently become Mr.. Richardson, and ber brother, the assistant 
manager at the works, having taken unto himself Miss Harrison, 
from the "Tree of Knowledge” (Braintree), Ewex, Toe cor 
vers nione proved a great success. Harmony was provided by tbe 
guests and friends, and there was abundant evidence thrcugboot 
the proceedings of very cordial relations existing between em- 
ployers and employed. Tbe indefatigable secretary, Mr. T. J. 
Grainger, in “switching off" the exubsrance, tendered tbaoks t» 
the conveners, and asked on behalf of all present the acceptance 
of their best wishes for a bright future for the newly-wed. 

Brighton T.C. has increased the salary of Mr"GABDNER, assistant 
telephone manager, from £130 to £140 per annum, with an annual 
increase of £10 up to £200. The staff is to receive a commission of 
28. for each £5 108. order secured. | 

Mr. E. E. Srockrns, district manager at Canter of the 
National Co., on leaving for Aberdeen, bas been presented by the 
staff with a gold chain. Mr. Wolstenholm, of Leeds, succeeds Mr. 
S:ocképs at Canterbary. 

On the 15th inst, at St. Thowas’s Church, St. Anne's-on-tbe-Bes, 
Lancashire, Mr. W. A, L. Massey, of W. T. Henley's Telegraph 
Works Co., Ltd., of London, was mairied to Elizab:tb, daughter of 
Mr. S. P. Ilan, of Preston and St. Anue's-on-the- Sea. | 

Mr. J. IpvinG Courtenay, the Chairman of the United River 
Plat Telephone Co, will next month proceed on a visit to the 
с mpany's system in River Plate, with a view to getting into clo u 
toucn with the et4ff and uadertaking, with which he has been so 
long aud so successfully associated in this country. 

The employés of the National Electric Construction Co, L'd., 
Wolverhampton and Wednesbury, have presented a wroaght-iron 
curb with copper croaments and tire-irons to Mr. ALLEN К Connat, 
district mavayer at Wednesbury, on the occasion of bis marriage. 

Mr. Н. CABLISLE, A. I. E. E, the Est ra Telegraph Co.'s repre 
sentative at Durban, Natal, having qualified for а retiring psasion, 
severs his connection with the oompauy at the end of Jaly, after 
repreeeating then as superintendent for about a quarter of a 
sentary: | . 
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Ir. J. Lroror b HaRRTSs, A. M. I. E. H., who was till lately con- 
n&cted with the Bastian Meter Co, Ltd., has now oper ed offices at 
165, Queen Victoria Street, H. C., where he will specialiee- in every- 
thing appertaining to the work of a publicity department. He 
will still retain. bis convection with the Bastian Meter Co. with 
regard to Scheeffer meters for alternating eurrents, and will also 
handle other specialities. OL 5 
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NEW COMPANY REGISTERED, — 


+ * 8 


., Gratze Patents and Engineering Syndicate, Ltd. (81,236).— 
THs comp wy was regi-tered on June 14 h, with a capital of £6,C00 in 21 shares, 
to carry on the business of manufacturers and repairers of and dealers . 
maenetio or other speed indicators, pressure and rpeed gauges, magnetic an 
eléciric apparatus, &o., and to adopt an agreement with E. V. Gratze and W. F. 
Oades.. The first sub-crjbers (each with one share) are; —E. K. Brown, 10, 
y er Park Road, Hampstead, N., solicitor; A. F. Harvey, 11, Pancras Lane, 
E. €., solicitor; W. В Webb, 120, Barry Road, Bast Dulwiob, B. E., clerk: 8. Cole, 
9 ud 28, Pancras Lane, E.C., cbarwred accountant ; C. A. Bayley, 10, Montague 
А пе Brockley, c'erk ; P. С. Page, 12, Dulberg Road, Вох n, olerk ; and 
F. F. G. Webb, 11, Pancias Lane E.C., solicitor. No initisial publio issue. 
The number of directors is not to be less . nor more than five; the 
subscribers are to appoint the first; remune n, 10 per cent. of the nat profits, 
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Browett, Lindley & Co., Ltd. (63,128) —This company's 
26 n 50,000 


aum return was filed on April 16th, whe preference and [0,000 
ordioary sbares had been taken up out of a nominal capital of £120,000 in 60,000 
preference and 60,000 ordinary shares of 21 each. £1 per share bas been called 
up ква paid on 42,000 preference and 23,78 ordinary. 64,622 shares are con- 
sidered as fully paid. Morigeges and charges: 210,000 debenture stock. | 


| Ygughan, Brown & Co., Ltd., electrical engineers, London 
(00.112).—A debenture, dated May 21st, 1904, to secure £250, charged on the 
company's undertaking and property, present and future, including uncalled 
ша, has been registered. older: T. W. Vaughan, 21, Lloyd Square, 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 
15096; on Jnne 8rd, of a mortgage debenture for £5,000, part of e es created 
1 18 h, 1904, to secure £100,010, oharged on the company's ander ene 
a Тору eo and future, except uncalled capital. Holders: T. E. 

Odvkin and J. W. B. Peace, Onllingwood Street, Newcastle. No trustegs. 
Previously issued of same series; £20,600. 


Severn Electric Launch Co. Ltd., Stourport (75,772).—£400 
first mortgage debentures, created February Tth, 1004, and dated May 26th, 
cbérged on the company’s undertaking and property, present and iuture, f- 
cluding uncalled capital, have been registered. No trustees, . 


. Perth Electric Tramways, Ltd. (55,935).—A trust deed, dated 
December ‘80th, to secure 210,000 debentures, created Decembe 


rty, present and future, including uncalled capital. Trustees: Lord Arthur 
ér, 7, Portman Square, W.; and J. 8. Austen, 68, Dashwood House, E.G; 


Н. Fraser & Co., Ltd., gas acd ‘electric’ appliance merz 


London (80,34). 21. 000 mortgage debentures, creáted June 81h, 1004, 
on the company’s undertaking and perty, present and future, inoluding un - 
саней es pital, bas been registered. Noirustoeg . : а”. "шыру. 


Globe Telegraph and Trust Co., Lid. (7,465). —'Fhis com- 
180.875 annual return was Gled op June "th, when 180,877 preference ad. 

„811 ordinary shares had been taken up out of a nomial cépitàl o 
26,000,000 in «00,000 preference and 950,000 ordinary shares of £10 eacb. 410 
per abare bas been nomin»lly catied up ор 45,009 sbare-, resulting in the receipt 
of £488,116 58. 23, 167.480 is considered as paid cn 816.745 shares. Mc rtgages 
asd charges: Nil. (Certain shares were issued at a discount prior to J&6, and 


the company ia now stopped from denying that the tame are fully paid.) NE 


——————— ——— n 
CITY NOTES. 


United River Plate Telephone co. 


Ма. J. Invina COURTENAY presided at the meeting of this com- 
pany held at Winchester House on Tuesday, and in moving the 
adéption of the report (see ErzcTBRICAL REviEW, June 17th), he 
anid trat for several years he had lad the pleasure of stating. 
the satisfactory progres of the bu-iness in Argentins,, which, 
from its inception, and throrgh bith gcod ard evil report 


in regard to that country, had shown oor stant improvement `` 
айй advance. That there bad also been an increase in the rate of 
dividend was a targible and convincing. proof. of their improved 


condition. The board bad always been, and would remain, con- 
servalive jn tbe matter of dividerd paz ments. Argentina was 
advancing in every direction, and this compsny raturally expected. 
to ато in that prorperity. In order to do so, tbey bad already 
been preparing to a certain extent for future business Thea quiring. 
of central ‹ fice proy erties and undergrotnd plent expenditure were 
steps in that direction, as were also line extention: and pew ex- 
changer, which were being demanded in thé more importsrt towns 
throughout the republic. The subscribers bad increased by £00 
during the year erded Jast March, and the improvement for the 
following two months was at a still higher rate, spd was expected 
to be maintained at a similar proportien for some time. The 


r22nd 1968; ` 
have been registered. Property charged; The company's undertaking end pro- 


advantages of the underground syitem abd improved exchange 
equipment were now beginnirg to (611. A pum of £10,(00 bad been 
put aside for rorewal of plant, while a further £15,000 was bein 

added to the rererve fund, now standing at £95,000. The additiona 

capital outlay for the year was £48925. A conriderable pcrtion of 
this Lad been required in connecticn with the new subscribers, in 
addition to which there had been, as thera would continue to be; larze 
expenditure on underground plant ага the extension of lines ia 
the provinces. The secetpts in the River Plate sbowed tbe sub- 
stantial increase of £10,350, while maintenance charges and general 
expenses were Lut £1.588 heavier, а most gratifying result. Ti e бга] 
position was ap available sum of £7,6( O more than a year ago, and after 
adding sutstaptially to tbe rererves for renewalcf plant and other 
contingencies, the directors were able to recommend the ircrea:ed 
dividend on the ordinary shares of 8 рег cent. To a considerable 
extent the demand f r capital outlays had һо far been met from the 
company's reserves, and to sme extent they would doubt!ess be 
thus met in the future, but the Jarge expenditure to be expected 
wovld necessitate furtber capital issues, from which adequate 
returns might reasonably be expected. In preparation for this they 


were asking permission to make such fresh is-ues of abares as might 
. be сореідезеа frcm time to time most convenient and desirable. 


At present an issue of 460,000 appeared to be all that was 
necessary. It seemed bardiy advisable to go to tke general public 
with so small an issue, and it bad been decided to offer it to the 
holders of ordinary shares at par. aa 

The adoption of the report was seconded by Mr. Frang W. 
Jonzs, the manapiog director, and carried unanimously. 

"The retirlog directors and auditors having been re-elected, the 
CBarBRMAN proposed the resolution increating the capital from 
£600,000 to £1,000,000 by tbe creation of 100,000 new shares of £5 
each. This was carried unanimously. Votes of thaoks to the staff 
and officials abroad, and to the directors, closed the meeting. 


R. Waywood & Co. 


THIS company recently held its meeting at Cannon Street Hotel, 
Mr. Hy. О. Walker presiding. M | 

in moving tbe adoption of the report, the CHARNW N said 
that though trade generally had been depressed, the company bad bad 
enotber very satisfactory year. ТЬе tonnage sent out from the works 
was larger than it had ever been, but they had had to do a larger 
volume of bot ines s to earn the same profit as in the previous year, 
It was difficuls to compare the balance-sheet with that cf the pre- 
ceding year, because other accounts were included, but since then 
the directors had carried through the wishes of the sbarchc]43ers, 
and a separation had been effected between R. Waygood & Co., 
Ltd., and the Otis Elevator Co, Ltd., so that the two are now 
carried on separately, as two distinct companies. The result had 
proved the wisdom of the step. They had completed the purchase 
of the freehcld of the foundry at Coventry. The profit on 
trading amounted to £55,263, against £68,858 last year, which 
included the Otis, but if compared with the previous year «f 
R. Waygood & Co., Ltd., it showed a substantial increase. The 
balance carried down amounted to £19,744, They recommended that. 
while pursuing the safe courte of increasing the reserves and making 
proper pr.vision for depreciation and other contingencies, a divi- 
dend sbould be declared at the same rate as last year—pnamely, 13 
per cent. per annum for the six months ending March, making, 
with the interim diyidend of 5 per cent. already paid, 9 per cent. 
for the year, А balaace of £6,074 1s. 91. was carried forward. 
There had been a good deal of controversy lately as to the relative 
advantages cf electric and bydraulic lifts, and while the number of 
electric lifts and hoists erected by the company during the past 
year bad much increased, they bad manufactured and erected very 
nearly ag nany hydranlics as they did а few years ago, when they 
were doing scarcely any electrics. Р . 

Mx. В. Peros SELLON seconded the motion, and it was carried. 


Buenos Ayres Grand National Tramways Co. 


Mn. N. G. Buron pretided at the meeting of this company, held 
at St. Gecrge’s Hou e, Eastcheap. He stated that the number of 
pss:engers carried on ihe Grand Nat onal Nueva system iocressed 
from 220C0,000 to about 23,500,000. They might confidently 
expeot a considerably greater increase when they bad electrified 
their system. In December last, eays the Times report, they 
obtained concessions from the mupicipality for the elecirification 
of the j' int ey stem, the terms being identical for both companies. 
The directors lost no time, when the concessions were obtained, in 
raising tbe necesiary func s for giving a pr mpt start to the works. 
Havicg at their ba: k financial g»oups of great influence and import- 
ance, they were signally tucces fal in rau ing funds to embark upon 
the tl ctrificstion, and when they decided to make the issue cf 
half the cap tal involved in the first instarce, they were able to 
place the whcle of the bonds of that issue wit! out having to resort 
to a public prcspectue, They immediately proceeded to organise a 
local committee to carry out the work, and he bad little doubt that 
that kcal organisaticn would see that it was ccuducted in the most 
effici: nt, econcmical, snd satisfactory way. Tke whole «f the 
n ateri«ls for the first half of their system had been ordered upcn 
very favourable terms The work of preparation for the Jay ing of 
the track in Bu: nos Ayres was now actively proceeding, and he 
believed that before they met next year they would Lave reached 
that great landm:rk in their history when 30 miles of the line 
wonld have been eleotrified, and when they would come under new 
conditions as to the pooling arrangement with the Nueva Co, 


1044 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,987, Jonm 24, 1904. 


Electric and General Investment Co. 


os directors’ report for the year ended May 31st, 1904, reads as 
ollow8:— 


The profit and loss accaunt shows a gross profit on the transactions of the 
year of £15,804 7s. 8d. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, and providing 
for tbe proportion of the final dividend accrued on the preference shares to 
May 31st, 1904, there remains a net balance of £6,818 17s. 9d. Out of this 
amount, the directors recommend theta dividend of 1s. per share, absorbing 
£1,000, be declared on tbe ordinary shares, making, with the interim dividend, 
10 per cent. for the year on the capital paid up thereon. In view of the present 
depreciation in the market values of the investments beld by the company, the 
directors propose to place the balance of £5,813 17s. to 9d. to the Provision for 
contingencies," raising that fund to £41,575 186. 7d., which the directors con- 
sider to be an ample 3 The trustees for the founders' shares reserve 
fund propose to distribute to the holders of such shares a sum of £10 per share. 
| The above-mentioned payments will be subject to the deduction of income- 


tax.] 


Prospectus.— This week the BIRMINGHAM AND MIDLAND 
Tramways, Lrp., has been before the public with an issue of 
£200,000 43 per cent. first debenturestock. The price of issue is 97 per 
cent., and the stock is redeemable at 105. The Electric and General 
Investment Co., Ltd., are trustees for tbe debenture holders. The 
company һава paid-up share capital of £909,780. It has shares and 
debentures of £633,122 in the City of Birmingham Tramways Co., 
Dudley, Stourbridge and District Electric Traction Co., South 
Staffordshire Tramways (Lessee) Co., and the Wolverhampton 
Dietrict Electric Tramways; it also has certain other investments, 
&c., bringing up the total assets to £1,103,869. The electrification 
of the company’s lines is now proceeding. The company’s net 
income last year was £44,128, but the present issue of debentures 
only requires £9,000 in respcct of interest. The objects of the issue 
are the repayment of temporary loans, defraying the farther cost of 
works in hand, and for genera] purposes. The list of subscriptions 
was to clote on Wednesday this week. 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in, and to grant 
a quotation to:— | 

Anglo-Argentine Tramways Co., Ltd.—120,000 ordinary shares of £5 each, 
fully paid. 

Also to appoint a special settling day in:— 

Rhodes Electrical Manufacturing Co., Ltd.—6,185 ordinary shares of £1 each, 
fully paid, Nos. 35,001 to 41,000 and 48,101 to 48,285 ; and 88,000 vendors’ ordinar 
shares Of £1 each, fully paid, Nos. 1 to 85,000, 41,001 to 48,100 and 48,236 to 44, 185. 

The Committee bas further been asked to allow the following 
securities to be quoted in the official list :— 

British Electric Traction Co., Ltd.—Further issue of 1,285 ordinary shares of 
£10 each, fully paid, Nos, 282,067 to 288,801. 

The Committee bas ordered the undermentioned securities to be 
quoted in the official list :— | 

Potteries Electric Traction Co., Ltd.—Further issue of 2,500 5 per cent. cumu- 
lative preference shares of £10 each, fully paid. Nos. 42,001 to 44,600; and 2,500 
ordinary shares of £10 each, fully paid, Nos. 62,001 to 54,500. 

Underground Electric Railways Co. of London, Ltd.—£8,699,200 5 per cent. 
profit-sharing secured notes, Nos. Al to A8, 450 of £100, B8,451 to B9, 561 of £200, 
С9,562 to C10,385 of £500, and D10,886 to 012,480 of £1,000 each, in lieu of the 
fully paid provisional certificates now quoted. 


West African Telegraph Co,—The Marquis of Tweed- 
dale presided at the company's meeting, held on 16th inst. at Electra 
House. The report showed that the gross revenue for 1903 amounted 
to £62,514, including £1,321 for interest on reserve fund. The grcss 
revenue was £61,193 against £70,399. The decrease (£9,206) was 
due to the readjustment of the proportions of the South African 
joint purse, of which they now received & smaller share than here- 
tofore, and also to the loss of traffic with the French stations which 
had been taken over by the French Government under the arrange- 
ment explained at the last meeting. It was difficult to attempt any 
comparison of the expenses between the period under review and the 
preceding 12 months, as the withdrawal of the French stations from 
the system had caused a reduction in the items of expenditure under 
practically every head. The sum transferred to reserve was large, 
but not too large, having regard to the age of the cables, to the 
prospective termination of the Portuguese guarantee, and to the 
company's obligations under the agreement with the French 
Government. 
carried. 


Thomas Parker, Ltd.—The directors have resolved to 
carry forward to next year's account the available balance of £1,410 
after writing off the usual depreciations. 


STOCKS AND SHARES. 


Wednesday Evening. 
MaTTEBS in the Stock Exchange have been very slow indeed since 
we last wrote. Every department complains unceasingly of bad 
business, and the summer lassitude seems to be settling down over 
all the markets. When extempore cricket matches and tennis sete 
take the place of movements in prices, no other sign need be asked 
to convince the outsider that the Stock Exchange is more idle than 
ever. For all that, several fresh Corporation Loans are ramoured 
as being on the point of appearance, and in view of the develop- 
ment of municipal enterprise in electrical tramway and similar 
directions, it is not difficult to surmise that there are still many 


Bir H. Mance seconded the motion, and it was 


local bodies eagerly watching an opportunity to raise money.. The 
Bank Rate appears to be likely to remain at 3:per cent. until the 
turn of the half-year, after which a drop to 24 per cent. is generally 
expected. 

Railway stocks, as a whole, are dull, the approach of the divider d- 
time failing to eave weakness throughout the list. Central London 
Deferred bas given way a full 4 points to 804 upon the usual cause— 
fear lest District electrified competition may jeopardise the dividend 
fora while. But Districts are steady at 383, thanks to the Park 
Royal show and the success of the Earl’s Court Exhibition. Metro- 
politan Consolidated has given way 1 to 97. Great Ncrthern and 
City Preferred A shares are 54, Great Nortkern, Brcmptcn, and 
Piccadilly Ordinary 94, and East London stock is 5. Busines was 
marked last Tuesday in Underground Electric Railways.of London 
5 per cent. profit-sharing notes at 962. We wonder why these 


.portentously-named securities appear under the heading of Com- 


mercial, Industrial, &c." in the Stock Exchange Official List ? 

After Lord Stanley’s important announcement that the Govern- 
ment will waive the right to compulsorily acquire tbe National 
Telephone Co's. undertaking, it is somewhat noteworthy that the 
only price fluctuations should be confined to a point fall and rise 
in the Deferred and 3} per cent. Debenture stocks respectively. 
The former is now 863, and the 34 per cent. Debentare has reached 
par, while the new 4 per cent. Debenture remains steadily at 
5 premium over the issue price of 95, and the partly-paid stcck is 
quoted 30. | | : 

Telegraph varieties are pretty much the same аз thcy were а 
weekago. Anglo-American Ordinary, little dealt in as а rule, shows 
а point drop at 48%, but the more marketable Preferred and 
Deferred do not change. The Eastern group is motionless. Western 
Telegraph Debentures of both kinds are 1 per cent. higher, and 
West Indis Preference } better at 62. With that the list of altera- 
tions comes to an end. Globe Ordinary ате being done at 9, and the 
Preference are 134. Submarine Cables Trust certificates remain 
firm at 120. British Insulated and Heleby Preference has hardened 
4 to 53, while India-rubber shares are unaffected by the dividend 
announcement, which we mentioned last week. 

Fair sized parcels of electric lighting shares continue to change 
hands. We hear of 1,000 shares in this, and 2,000 sbares in that, 
company being transferred, yet the qnotations rarely move. 
Brompton and Kensingtons are being quietly absorbed, and the 
price is 1 better at 11. An improvement of 10s. has taken Notting 
Hill shares to 133, the proprietors evidently harbouring no appre- 


_hensions by reason of the Napoleon of the borough whom the book- 


sellers are advertising.  Smithfields are down 4 to 3, after being a 
steady market for months. At 62, Charing Cross new Ordinary 
keep about £1 beneath the price of the senior issue. The Elack- 
heath and Greenwich trio is unchanged, nor is there any movement 
to report in Metropolitan Electric Supply stocks and shares. 
Edmundeons’ Debenture is harder at 1073, and there is not much 


more of the new Urban Debenture still on offer at 98. 


Further support has helped the British Westinghouse recoverr, 
and the price is now 38, the Debenture being 883. Thomson-Houston 
Debenture is 102, and London United Tramways Debenture has 
hardened a point to 105. Metropolitan Electric Tramways Deferred 
are down to 2s. 9d., and the Preference to 18s, although the lines 
are said to be nearing electrification. Several of the lesser-known 
Debentures have begun to edge their way into investors’ favour. 
Auckland 5 per cent. Debenture i8 now 1 per cent. over par, and 
Colombo Electric Tramways and Lighting 5 per cent. Debenture is 
101-102.  Anglo-Argentine Debenture, the despair of intending 
buyers, has been put up a trifle to 2344, but no stock is thercby 
attracted to market. The Ordinary shares keep steady at 6 and 
the Preference at 54. A certain amount of trade in Buenos Ayres 
and Belgrano finds the Ordinary better at 3, and the “A” Prefer- 
ence 53. British Electric Traction has sunk back 4 to 10. The 
Second Debenture stock is dull at 97; possibly the little pool" has 
been recently dissolved. The five stocks of the British Columbia 
Electric Railway are good, and the 43 per cent. Vancouver Power 
Debentures have attracted attention at about par. Oalcutta Trama 
are 71, Dublin United 13, Potteries Electric Traction 83, and 
New General Tractions 14—tke last being a very nominal 
price. Cape Electrica are } off at 2 middle, wh'ch appears to repre- 
sent about the proper value for the shares at the Present time. 

Babcock & Wilcox Ordinary shares stand on a level with Willans 
and Robinson Ordinary at 3, although, of course, the nominal valaes 
of the shares are £1 and £5 respectively. The founders’ shares in 
the Electric and General Investment Co. are aboat to receive £10 
per share dividend, drawn from the reserve fund attaching to these 
shares. At one time the price stood at about £400 per share. The 
recent issue of Birmingham and Midland Debenture has, we 
shrewdly suspect, left the underwriters with a very fair proportion 
of stock on their handa, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing Business done 
йа яма, ише years; June 5th. | June nd. June 2210, 
1901, | 1909. | 1908. Highest| Lowest 
67,100 African Direct Tel , 4 % Debs. ees ee ee ee oe 100 ee ee oe 99 —108 ' 99 — 108 ee ee 
96,000 | Amason Telegraph Co.'s shares, Nos. 1 to 35,000 sa cir ча | ШШ > bs «s м— 33 } . Bà . m 
119,7004 e do. % Dens., Nos. 1 to 1,950 Red. ee ee ee 100 ee ее ee oo “ oe ‚9 —780 - е - * 
188,840 | Anglo-American Telegraph .. "m E ө =e is „Stock | 618. 60/6 61s. 48 — 61 ‚41 — 50 474 47 
8,106,580 Do. do. do. 6% Pref. eo^ wa cs vee .. | Stock | 6% 6 6 95 91 — 98 91 — 95 92t 9t 
8,106,580 | Do. do. do. Deferred .. .. .. Stock 23. 1/- 2в. а 4 | 63— 4 7 64 
44,000 | Chili one, Nos. 1 to 44,000 .. ee oe oe oo” os | аб b 6 .. 4 f4 бА bah 
18,588, 8006 Comme ee ee ee ee ee ee ee ee $100 8 8 ee 175 —185 175 —185 ee э 
1,841,900 Do. do. Sterling 600 year 4 & Deb. Stock Re. Btock | .. * E 94 — 98 94 — 96: 954 | 94 
г 16,000 Ouba Telegraph eo oe ee ee ee ee ve ee ee 10 4% 64% 6% 7— 8 7— B [E] ee 
14001 no т0% ci ee ee ee ee ee ee oe C10 ee ee ee 15 — 16 15 — 16; шы os 
Direct panish ogra) eo: ee ce ee ve ee ee ee ee . oe LE == eo == +e ee oe 
6,000 Do. do, 10 Cum. Pref, ee ee ee ee 6 ee ee ee 7 т 7 — 8 ee ae 
80,000 Do. do. 4 Debs. ee ee ee oe ee 50 oe oe ee 100 —108° 100 —108 oe еа 
60,7101 | Direct United States Cable T ée Ф 20 83% 83% ee 10 — 103 10 — 104 10} 10, 
85,800 Direct West India “one 96 Reg. Deb., within Nos. 1 to 1,200, Red. | 100 22 HE $5 10) —103 100 —103 PE ex 
4,000,000 Hastein Telegraph, Ord ee ee ee se еә ee Stock 3 96 1 96 . 126 —131 196 —18t1 180 124i 
1,065,565 Do, 84 z rel. Stock TI" ee ео ee 100 ee oo oe S7 — 90 87 — 90, 89 89 
800600 888 2 tur — China Telegraph AE E era T% |7% | 7% —112— 14 1115 102, 111 
? as ee oe І 7a — 1 1— 
890,0001 Do. á Deb. Stock Stock ee ee ee 106 —108 05 —108 2064 
890,000 Panem A Dodi Асап Тее. 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 - ae xs 99 —102 99 —102 ae 
B00,0000 | ро. до. Reg. Mort, Debs, (Mauritius Sub.) 1 $0 8,000 | 35 E 8 » 99 —102 99 —102 E 
180,227 | Globe Telegraph anā „ „% se 10 54% |28167 53% 81— 9 Hi— i 9 tł 
180,042 Do. do. 6 V Pref. ee ee ee ee ee 10 ee ee oe 18 — 184 18 Бей 1 MIA 18 
150,000 Great Northern Telegraph, o nbagen ee we oe ee 10 15 % 19496 15 96 25 e 96 96 5 96 254 ul 
58, 700 Halifax and Bermudas » 4$ 96 1st миы рен, ишо сое 100 » sà » 100 —108 100 —108 " 2 
17,000 | Indo-European Telegraph .. .. o se % |10% | 10% |10% 42 — 45 42 — 45 41 " 
31,988,888 | National siepnone, Pref. Stock T ee ee ee ee | 100 5% 6 6% 104 —106 104 —108 105 10t 
1,966,667 Do. А Def. Btock oe ee ee ee oe .. | 100 "A 43 6% 86 — 89 86 — H8 88 86 
15,000 Do. do. 6 Cum. 1% Pret. ee ee ee ee ee 10 6 6 6 ll == 18 il cx 18 ее 2 
15,000 Do. do, 6 Cum. 9nd Pref. ee es ee 10 6 6 6 11 — 18 11 — 18 . е 
8,950,000 | Do, do. БФ Non-onm. Вг. Pret., 1 ‘čo 250,000 .. ..| 5 |6 6 6 5— Б} 5— 5 5 | ба 
000,000: . do, B4 % Deb. Stock Red ee oe T Stock | Bj 84 84 98 — 100 99 — 10 ъа 
689,593 . P 4% Deb. Stock Red. ee ee »- | 100 4 4 4 103 —105 103 —105 1801 106 
1,000,000 Do. Prov. Certs., 70 % to be paid T sa = i s "M » 20 — 81 20 — 31 30 oy 
8055 Oriental Telephone and and 160. о 1 to 171,604, fully pen "P ee 6 96 6 96 64% far Tu i— : "ig Ks 
100,000 Pacific and European та, 4 96 S Debs., 1 to 1,000 òs ..| 100 ө id as 97 —100 97 —100 e] ae 
11,889 Reuter's в oe oe ee өө еә ee ee 8 6 96 ee oe 64 Ti d 64— 73 d 1i ee 
8,808 | Submarine Cables Trut oo оо на o. | Cert. Е a ss 117 —122 117 —172 А с 
40.088 чое отаг Plate dos & Piet CORE ХА 40,000 ee 4 7% 7 96 oe ^ Bi 41— 61 85 bra 
L] 6 um. (T) 08. ee ee ee oe $ Hm 
179,941: Ро. E эө ee ee ae Stock ee ee ee 108 —106 108 —106 oe eec 
16,600 Wen алшы, oe ё. ee » е 10 oe 9 96 4 %5 6 — 7 6 — 7 oe oe 
150, Weat Coast of Ameri 4% Deb, 100 1,800 gunz: by Bras. Bub, Tel. 100 - s is 97 —100 97 — 100 23 : 
967,980 | Westen Telegraph, Lid., ice. 1 to 907,090 „ төз 10 7% 7 | ? €; 1 1 12i1— 18i 1875 1274 
35,0001 D>. pena. па series, 1906 ee ee еә 100 ее oe ee 101 —104 102 —105 ee ee 
g^ w а and 3° á Ф өө ee ee es ET [E ее ee 100 т. ак ө @e os 
1 68 алаша Telegraph oe ee se aoe ee ee oo es = е 
94,568 Do. do, do, 60 Cum, 1st Pret. ee 0 10 oe oe [EJ = 6} 6 EE d вё ее 
4,669 D^, do, do, 6 Cum. and Pref. ee 10 ee ese es Б TZ 6 5 3d 6 ж эө 
80,000 MO, do, do, 6 % Debs., Nos. 110 1,800 eo | 100 T ee oe 100 —103 100 —103 102 T 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
90,000 British Aluminium Cum. Pref. ee ee eo? 10 ee ee е5 5 — 8 5 -— 6 
800,000; Do. do. 6 16 Mort. Deb, Вой Red, Ts ee ee Stock se ee es 90 — 95 90 — 95 
100,000 | British Electric Traction ee T os oe 10 9 8% oe 10 — 104 — 10 
100,000 Do. do, 6 % Gum, Pret, be cee 10 КИ 5% Ne 104 — 113 101 — 11 
600,00: Го. do. Perpetual Debentare Stock ee Stock s. Ka .. ‘| 116 —119 116 —119 
100,000 | British Insulated and Helsby Cables — .. n 8 |10% |10% | 8% 53— 6 54— 6 
100,000 Do. do. 6 % Cum . Pref. oe ee ое ee 6 ee ee ee 54— 57 bà — 6 
60,000 Do. do. 44 96 1st Mort. Deb. Red tee - ee e- | 100 RT T 825 102 —105 102 —10⁵ 
50, 000 TBrowett, Lindley & Oo., eee ee ee ee ee 21 Nil ec oe 2 * dd it 
60,000 |1 6 % Cum. Pret. ee oe ee ee #1 6 БА $a 14/6 10 1 14/6 to 1 
105,781 | Brush "Electrical Engineering, a; 1 to 106,781 . eo ee ee 3 N Nil Nil 1 1 
150,000 Do. o. Non-cum. 6 % Pref. oo ов o 3 8% | 6% 6 96 — 11 — M 
196,000 Do. до, 4 рер. b Stock oe ee es Stock ee se ee 96 — 99 96 — 99 
185.000 Call ро. добош Perp. 2nd Deb. Btook m, ео OK 20 3; TE 2i 73 — 104 т == 18 
en r'e Cable ction s ев эе ee ев ое ees 1 9 1 — 
40,000 е до, до. 6 95 Cum. Pret. ee b eo Es oe st 52 2 — 61 
90,0001 Do. do. do. 96 lst mis ‘Deb, Btock Red, ee | Stock oe ° " 104 —108 104 —108 
1,960,014 | Central London Railway, Ord. 8 ee ee oe oe | Stock | 4 4 4 92 — 95 92 — 95 
494,008 Do, do. 4 96 Pret. Stock ee ee ee es e» | Stock 4 4 4 102 —105 102 —106 
494,998 Do. do. Det. e oo ee ee ee ee | Stock | 4 4 4 83 — 86 79 — 82 
2,880,000 City and South London ep ее ee ve P ee ee | Stock 2 8} 23 50 — 52 50 — 62 
о, B ol е g. T 0 
100,0004 801 to 11,000 of £50 red. "e — р ө 95 — 98 95 — 98 
99,961 | Edison & Swan United Elec. Light, ' A shares, £8 paid 1 t0 рө b Nil Nil ec 1— = 
17,189 Do. do. 4% ^r shares, 01—017 рее 5 | Nil | Nil | .. — 1 1 
44, 0281 Do. do. Deb. Stock Red. ee 100 ee ео ee 78 — 78 78 — 78 
100,00 Do. do, 596 an eb, гаан хот Oerts. all pa. 100 es " ee 76 — 19 75 — 79 
119,100 | Electric Construction, 1 to 114, 0. s x ce] 3 вава. là— 18 là— 18 
B1,890 Do. 35 o. 7 96 Cum. Pref., 1 to 81,890 s». we 9 P zs se 24— 41— 9i 
віш | Do. —: © 1% Perp, lst Mort, nm d Btock ^ .. .. | Btock| >. " i 97 —100 91 —100 
96,000 n с [] ‚ б um re ee ee ee es 10 6 b ee 9 T 9 9 9 
395 ue (w т, B T 1 s^ кон Dep. "T oe ee ee Btoc 2 % es 15 — өз A — 987 
| ey's (W. alegran orks, Or "T ee ee 6 20 20 15 là - 12 114— 12 
200,000 Do. 955 Hi е Pret. .. ба ts 6 % ‚5 % ^e oer 4 
45,900 Do. ort. Deb, Stock  ..  .. Stock e x is 107 —111 107 —111 
60,000 | Indis-Rubber, Gutte-Perche & Telegraph Works T ee ià 10 10% |10 96 A. 19 — 920 19 — 20 
B00, 000 = Do 0 к do. 4% ist Mort, Deb, 100 x dodi й 109 —108 100 —108 
i verpool Overhead Railway, Ord. e* оо o ө» 10 1 > ; А 4 
10,000 |t Do. do. Pret, io paid TIPP 10 P xu TN 10 — 104 10 — 104 
87,850 o 19 [909% | 209% | 2% 86 — 89 — 89 
150, 0001 4 96 Deb. Bas, Nos. 1 to 1,600 Red, 1900 100 zs MÀ P 101 —104 101 —104 
640,000: | Waterloo & City Railway Ord, Stock eo өө өө, өө „ 100 8495 | 34% 59 — 92 59 — 92 


Ч From Manchester Share List. 


— 


* A period of nine months. t Quotations on Liverpool Stock Bxchange, 1 Unless otherwise stated all shares are fully paid. 


— — 


Bank rate of discount 3 per cent. (April 21st. 1904 


1046 | THE ELECTRICAL REVIEW. [Vol. м. No. 1,387, Јони 24, 1904. 
SHARE LIST OF ELECTRICAL COMPANIES (continued) — ELECTRICITY SUPPLY COWPANIES, 


Olosing Closing Business done 
Present МАМЕ Stock Dividends for tho 
or Quotations Quotations week ended 
issue. І Share, | lan three years Junel5th. | June $2nd. June 92nd, 1904. 
1 1901. | 1903. 

100,000 | Blackheath and Greenwich Dist. iecur Tight; Ordi: ET ds 1 ЭЕ zi А 
50,000 Do. 7 96 Pref. Я МА 1 as 5% T 
190000 B pton & ren sington E i in De b, Вій, Prov. Corte, б ber 8% | 8% |10%7 

$ rom n n 0 P.; 09 9 eec 
90,000 Do. do. 196 Cum. Pre. б е we -f 
250,000 | Centra! Eleotric Supply 4 % Guar. Deb. Stock .. Ў i i 100 ir 
50,000 бороон and Sand lectricity Suppli за N $3 6 10% 10 8 4 
10,000 ao Ойша o. A Cum. Pret е р dé és vs 
40,000 o. ertaking Cum. Pret. ee ee ee ee 
40,000 ро, йо: 1908 ee es ee 6 oe Ыы 
оош sn „ Á о. 5 Deb. Stock Red. (e és Ае T 100 ix 44 si% 
[] e upp y ee oe ee ee 
150,0001 Do. do. Deb. Stock Red. m .. | Stock Р Ss М 
70,505 | City of London Eleotrio Li ting, Ord. 40,001—110,508 "uc ds 10 5% 5% 5 96 
40,000 Do. 6 Cum. f., 1 to . ee ee 10 ee ee “oe 
400, 0008 Do, 5 Deb. Stock, Sori a — at 115) all peid ee oe ee ee ee ee 
800,000 Do. 44% 3nd Deb. Stock, v. Corte., all paid. .. | 100 $a x Ss 
40,000 | County of London & Brush Prov. Electric ting, Ord. 1—40,000. . 10 4 96 4 96 4 96 
20,000 Do. do. do. $6 96 Pref., 40,001—60,000.. 10 те " se 
400,000! Do. do. % Deb. Btock oe oe oe oe ee ee ее ee be 
250,000 Do. do. 44% 2nd Deb. stock .. “© p .. | Stock m ee es 
60,000 Edmundson's Electric Corporation, ды Shares Wc ^ ue ә b 1% 1% - 
80,000 Do. a ma Cum. Pref, ГЕ 0 ee ee ee ee ee 
140,000 Do. «олн 1st Mort. Deb. Stock ..| 100 s " ae 
91,000 | Kensin i and Koighlebridge Ele s b 10 10 12% 
90, do, Ваа Bask ee | Stock is oe a 


000 
110,000 | London Electric Bu Ду Corporation, Limi Ord. .. .. 06 B ee 
49,840 Do. mpl Mth PX Prot. b 
do. 4 96 Ist Mort. Deb. Stock Red | Stock . 


950,000: Do. do. ‚ a D 
100,000 Metrovoliten Electris Supply, 1 to 100,000 . РА 10 64% 7196 | 83% 
71,106 do. 4 % Cum. Pret. 1—11, 106, 28 paid ГЕЈ 5 ee T ee 
890,000; Do: do. 1st Mort. Deb. Btock — .. ТР Vs ва "^ as 
250,000 Do. do. Mort. Pons Pont foe oe ‘eo Stock ee ee 4 
10,853 | Notting Hill Electric Lighting vs ae os Ре 10 6 6 6 96 
40,000 | St. James’ and Pall Mall Electric Light, Ord 5 14 1 14496 
90,000 Do. do. do, q 9 Pref, 90,082 $0 40,080 6 és << АА 
160,000: Do. do. do. Deb. Stock Red. | 100 we © РЕ 
12,000 | Smithfield Markets Eleotrio Buppiy, Ока - es 6 oe 9496 4 96 
5000 8 129: m A | 4 Deb. Btock .. 2» ee Вск сә 1% * 
u ondon Eleotrici арр, Ord © T oe T а T 
80,000 | Urban Electric Suppl 1 2 oe as - T 2 8 os a ae 
1 wW ster B $ орн se ee ee ee ee H 104% 19% 134% 
x eatmin tectrie upply, А „ w ve ee 
98,141 Do. do. 5 96 Cum. Pref. .. oe vs as 5 * 
* Subject to Founders Shares. t Unless otherwiee stated all shares are fully paid. 
МАРК Т ATIATATIONS Wednesdav. June 29nd, 
P test W eex's 
CHEMICALS, &o. Price, “tthe. of Ded: METALS, &0. (описа). - Price, Deo, or Inc. 
€ Acid, Hydrochloric T ee per owt, 5- - g Copper Sheet oe ee . per ton £69 tt 
a LII Nitrio ae ee ee еә per owt, 99/- ee g и Rod.. oe ee ee per ton £69 * 
а „ Orxalic.. оо c — der out. 89J- is б „ (Electrolytic) Bars . per ton £02 T 
а „ Bulphuro .. .. .. per ot. 6/6 - ê 55 » Sheets.. per ten ата T 
в Am Bal ee oe ee per сті. 43J. ee в » [T] Rod eo per tcn £72 ee 
e Ammonia, Muriate (crystal) .. per ton 288 10 vs © oy $5 Н.О. Wire per ib. * . 
а iT) 3 ee ee eo per ton £80 ее ў Ebonite ee oe ae per lb. ee 
а Bleachin powder us . рег ton #4 10 as f v Sheet  .. per lb. 8/- m 
а Bisulphide of Carbon ..  .. per ton 215 E = German Silver Wire Ib, 1/6 T 
а Borax as as ө» es per ton 218 os h Gutte-percha fine .. - .. per lb. 8j- eo 
а Bensole (00 ) oe ee ee per gal. Ij- ee h India-rubber, Para fine oe oe per lb. 4/8 to 4/83 se 
a „ (50909) .. .. .. per gal. 5/6 88 t pup Charcoal Sheets .. .. per ton 218 : 
& Sulphate .. we per ton £21 10 - 6 Fig (Olevèlana warrants) per ton 42/7 ad. dec. 
a Leas, Nitrate s ee per ton £94 a» 4 : аан рег юп From 411 x 
є „ White Sugar ә per ton £81 ^ б во .. рег ton 47/6 to 50j- ee 
a Mi th lated Spirit” ee ee P әп gi ee t LT] Wire, тытала No. 8 ee per ton 41 oe 
а Methy А es per gal. ee ee 
a Naphiba, Bolvent (i^y, а 160° О), per gal. 68 Ki g Lead, English Ingot .. . per en ll 118 
с Роме, ichromate, in casks .. рет ib. 8d. ә ' Sheet „ рег ton £11 1'1s. 6d. ee 
a Caustic (75/80%).. — .. per ton £34 A m Mangan! Wire No, S8 7 .. per Ib, 8. dn 
a v Bisulphate ee oe per ton £85 ee oe per bot. W 
a Shellac es „<< per сиф, 220J- 65 ЕЕ лей anal’. per lb. 6d. to l / .. 
в Sulphate of Magnesia Фе per ton 44 10 ee [I] T] 99 W per | ө 2/6 to 4/- еә 
в Sulphur, Sublimed Flowers per ton £6 10 5 per lb. to 8/8 T 
a poor ered ae per ton 85 10 oe . p 1 Bronse, plain caminga рег Io. - зо 1/24 ee 
a .. рег ton £5 m p per ìb. 1/- to 1/8 oo 
a Soda. башы tw iie 70%) .. рег ton 210 15 ss Р ө и trip & sheet per lb. From 1/1 oe 
а ee ee [ES per ton ee 0 Platinum ee ee ee ee per Og, #4 ee 
a Bichromate, casks. . ee рег lb. . "T : Buon Bronse Y 85 per 1 9d. to 114. T 
: Steel, Magnet, acc’d’g esc'p'n per ec 
T S, &o. " " in bars .. E ое 9 
b Aluminium Ingots, in ton lots .. рег ton 2190 - р Tin, Block .. .. . ber ten | { 2110 10 | | £810 dec. 
in ton lots es per ton £168 ee 0 Т] F'oil ee e» ee ев per lb. 16 oe 
b Sheet, in ton lots ee per ton £166 ee n Wire, Nos. 1 to 16 ee ео рег 164 ДА 
p T metal ingots per ton 448 to £150 = p White Anti. friction Metals 
e Brass (rolled metal 2" to 12") basis per Ib. 64d. vs “White Ant” brand per ton £19 to £03 oe 
€ „ Tube (brazed) .. per Jb, на. Кя j Yarns, 2108 Grey Cotton, onsp'ls per Id. 8d. ө» 
€ y (solid drawn). per lb. 72d. Е j ea. e >. o£ per lb. T 
€ „ W basis. . ee ee рег е К і „ ЁВр!у101рв, Russian .. per lb. 4 ee 
e Copper Tubes (brased) .. .. per 93d. - j „ 10 lbs. Russian, single .. per lb. А oe 
е » (solid drawn) . per lb. bad. We і Ibs. Jute rove per ton 1 - 
, Copper Вага (best selected .. per ton £09 е Zino. Bh't (Vieille Montagne hnd. \ per ton £95 Б Я 
Quotations lied by Messrs. :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bong. е Frederick 


Bmith & Co., Y India-Rabber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward Till & Co.: $ Bolling & Lowe; j Walter H. Hindley and 
Co. » Ltd.; k Morris _Ashby, Ltd.; m W. T. Glover & Co., Lid,; я P. Ormistcn & Bons ; 0 Johnson, Matthey & Oo., Lid.; Р" The Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


: Week | Receipts for | No. Miles Week Receipts for | No. Miles 
Locality: | ending the week. |wks.| Total to date. | open. Locality. ending | the week. |wks.| Total to date.] open. 

£ £* & £* | * |. 2 £* £ £* | * 

Aberdeen .. June 18 1,502 | +948 | 8 4,486 + 870) 10| — |g} Dublin E uu 25 | 119,704 + 2805/47 |+ 4 
Birmingham | » 18] 5,658 | +920 | 25 | 192,892 | + 8,194 — East Ham 8:91 | + 1,011 5 [+ è 
Bournemouth . и 15| 1,019 | 4194 | 11 | 12,112 — — |.| Glasgow 40,028 | — 1,793 70 (+5 
Blackburn | » 171 1016 | +809 | 12 11,460 + 862 184 | — 8 Halifax (2 weeke) . 16,297 | + 1,078, 88. |+2 
Blackpool „ 16{ 799 | + 19 11. | 9,577| + 656 — |®| Huddersfield = — |2 i 
„ —Fleetw'd „ 18| 659 | — 94 | v5 874|— 777 @|— [51 Hul 24.025 + 2,671 | 13 „ 
Bolton - «| os 19] 1,829 | + 26112 | 31939 | — 104 25 — || Ipswich 5,4481 — | 103 | — 
Bradford .. . „ II 4796 (41188 | 10 | 47122 | . 87 46 — 18 Isle of Thanet 9,299 | — 221 10 = 
Brighton „ 19 985 | + 76 — | 10,497 — 74 — || Leeds. 69,583 | 4.400 172 
Bristol! „ 17 5.146 4682 — | — — |28 |— j|g|Liverpol .. .. 287,880 | + 4,496 | 108 | —. 
. Devonport „ 10| 611 | +14 | 28 11,402 + 1,771] 5 | — g London C. COC. 130,202 | + 92,181 ali = 
Dudley—8to'rb'ge | ,, 10| 878 | +194 | 28 18,646 + 635 — Manchester. 184,789 | + 8,617 1318 — 
. Gateshead „ 10| 888 | + 54 | 28 | 90,191 | + 977| 10 |+ $ |O|Newcastle .. .. = „ 
$Gr'n'k-Pt.Glsgw| ,, 10 798 — 84 2 11.882 + 625 — || Portsmouth.. .. 31,046 | + 2,296 | 144 | — 
E Oldham Ashton | ,, 10| 685 | —105| 23 12.200 — 756 5 |— 3 Salford .. . + 4,499 | 80 — 
.Potteries .. — . , 10] 1,663 | +208 | 23 | 88,506 | 2,993 2% | — Sheffield... 57,118 | + 9,014 33 +54 
$ Southport..  ..| „, 10 399 — 99 23 6.79 4 321 ( 3 Southampton — = |9 — 
2 South Staffs. ..| „, 10| 780 — 70 28 17.945 — 878 214 | —3 | & | Southend-on-Sea .. 8.885 + 38! 63 — 
Swans es , 10| 663 | + 49 | 28 | 11,618) + 752 — [lg Sunderland ..  .. 14,269 | + 27| 30 |+1 
. Wolverhampton. „ 10] 407 | + 76 | 28 „583 — 278 10$ |+8 3 Tyneside vs 7,094| + 929 89 + < 
m Yorks. Woo Dist. » 10 658 | 4838 | ?3 18,060 | + 6,604 | 6 | — 2] West Ham Ре 10,983 — 8 — 
Miscellaneous ..| ,, 10 | 8,608 | — | 28 — |— |— |8| Wolverhampton .. — — 11988, — 
Burnley » 18| 1,081 | +382 | — — |102|484 & Cen. London Rly... 171,719 | — 2,807 6 | = 
Burton-on-Trent .. » 19 854 — | 115 — £4 | — |, | City & 8. Lon. Rly. 74,119 | — 2,651 a - 
Cardift „ 11| 2,005 | +111 | 10 4 | — Dublin Lucan Rly. 9,798 | + 210 — 
Chatham & District n 16 4155 | 24 8'58 | — N. and City Ry. 16,659 = = 
Cak 2v „ 24 9i— Lipool Overbid куу. 39,499 | — 18 +4 
Dover 21 8 |- Mersey Railway ..! 6591 + 7,198 ` = 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STEAM TURBINE A8 APPLIED TO ELECTRICAL 
ENGINEERING. 


By the Hon. CHARLES А. Passons, F. R. S.; G. Оввлгр Sronzy; 
and C. P. МАвт:х (Members). 


(Abstract of Paper read May 12th, 1904, in London.) 


(Concluded from page 1013.) 


WiTH regard to extracting the air, a great improvement has been 
effected by the use of a vacuum augmentor which has been recently 
introduced. In it the air pumps are placed about 3 ft. below the 
bottom of the condenser (see fig. 5). From any convenient part of 
the condenser, preferably near the tottom, a pipe is Jed to an auxi- 
liary condenser, generally about „sth the cooling surface of the 
main condenser, and in a contracted portion of this pipe a small 
steam jet is placed which acts in the same way as a *team exhauster, 
or the jet in the funnel of a locomotive, and sucks nearly all the 
residual air and vapour from the condenser and delivers it to the 
air-pumps. A water seal is provided, as shown on fig. 5, to prevent 
the air and vapour returning to the condenser. Thus if there is a 
vacuum of 27% in. to 28 in. in the condenser, there may be only 
about 26 in. in the air-pump, which therefore need onlv be of small 
ajze, the jet compressing the air and vapour from the condenser to 
about half or a little less of its original volume. The small quantity 
of steam from this steam jet. which is only about 14 per cent. of 
that used by the turbine at full load, together with the air extracted, 
is cooled down and condensed by the auxiliary condenser, which 
is generally supplied with water in parallel with the main con- 
denser. In this connection it should be observed that condensation 
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Fig. 5.—ARRANGEMENT OF Parsons VACUUM AUGMENTOR. 


in a condenser takes place much more rapidly and effectually if the 
air isthoroughly extracted than if there is much air present, as the 
sir Seems to form a blanket round the tubes and retards the steam 
getting to them. In Table I, on p. 1012, and fig. 3, aro given two 
curves сї а test on a 1,500-kw. plant for Sheffield, showing the 
difference of consumption with and without this augmentor; in 
these figures ave included the steam used by the augmentor, which 
amounts to 450 lbs. per hour. The difference of vacuum is also 
shown, and when it is remembered that the augmentor jet only took 
about 1j per cent, of the full-load steam consumption, it is easily 
seen from the gain of vacuum where the total gain by the use of the 
augmentor comes іп. In this case the vacuum was not as good as it 
should be, as the cooling water was 85° F., and was only about 30 
times the steam consumption at full load. 

With reference to the original efficiency ofa turbine being main- 
tained, we may refer to the two sets of tests of the Newcaatlo 
Electric Supply Co 's 1 500 Kw. set after an interval of 16 months, 
as shown in p. 1012 and fig. 2, when it will be seen that absolutely 
identical results were obtained in the two tests. Oareful examina- 
tion of the blades of some of the original machines proves that, 
provided the velocity of the steam is not excessive, as it is not in 
oa turbine, there is absolutely no cutting action on the 

es. 

In steam turbines the governing is effected either by a centrifugal 
governor of a well-known type, which keeps the speed constant, or 
by & core sucked into a solenoid to keep the voltage constant. In 
most cases, however, the centrifugal is preferable, especially where 
there are large changes of load, as in traction work, and it is also 
preferable where alternators bave to run in el The even 
turning moment makes the turbine specially suitable for the driving 
of alternators. It might be thought that there would be difficulty 
in making alternators driven by reciprocating engines parallel with 
turbines, and vice versd, but in no case has the ruaning not been 
satisfactory, and in some—for example, Elberfeld—the turbines 


" have been found to steady the reciprocating engines. 


It is important to note that, as in these steam turbines there are 
no rubbing surfaces, there is no'need for internal lubrication, and 
therefore the exhaust is absolutely free from oil. 

Iu the design of dynamos and alternators to be coupled to steam 
turbines, special regard is to be paid to the large centrifugal force to 
be encountered. Diameters have to be kept down, and excessive 
surface speed must also be avoided. IB Since, then, the diameter has 


to be small, the length must be increased in proportion, and a long 
core is the result, with moderate diameter, tbe contrary of slow- 
speed machines. Atthe same time, on account of the higher surface 


‘speed, the pitch of the poles is greater, thus giving more ampere- 


turns per pair of poles than is usual. In alternators this gives no 
trouble at all, as all that has to be provided is sufficiently strong 
field magnets to overcome the reaction of the armature, and snffi- 
cient magnetic resistance to allow of strong field magnets. This 
extra magnetic resistance can be given either ia the sir-gap or by 
saturation of the poles, as may be found desirable. There large 
poles also conduce to diminish magnetic leakage, and аз a result 
very good regulation can be obtained. In low-voltage alternatora 
rotating armatures are preferable, as the iron and copper losses are 
much less, especially where there are only two or four poles, but 
rotating armatures, although satisfactory for 500 to 2,000 volts, have 
not been found suitable for the higher voltages of 6,000 and 10,000 
which are now common, and therefore rotating fields and fixed 
armatures have been adopted in many of the recent alternators. 
For continuous-current dynamos the same remarks apply, only here 
sparkless commutation has to be provided for. Carbon brush 
blocks cannot be uicd, as at these speeds the brushes are apt to 
vibrate, and so diminish the intimacy of contact and cause heating 
and undue wear. The result is that it has been found best to 
form tbe brushes of wire, gauze, or foil, preferably uf brass, and 
these must be eufficiently flexible so as to maiutein a good contact 
with the commatator over the whole section of the brusb. It 
follows, therefore, that the properties of the carbon brush blocks 
in giving sparkless commutation without alteration of the lead 
of the brushes, cannot in turbine-driven dynamos be utilised, 
and other means mast be adopted to secure sparkless commutation 
at varying loads. One way is to shift the brushes automatically 
according to the change of load, and this can be effected by connect- 
ing the brush gear to a steam cylinder controlled by a spring and 
supplied with steam from the point where the steam enters the 
turbine. Another method is to provide commutating poles, as pro- 
posed by Prof. Ryan and others, but the best method is to provide 
compensating winding, as proposed by Prof. Forbes, Deri, &c. By 
these means, with the improvements recently adopted, absolutely 
sparkless commutation can be secured with fixed brushes, up to, in 
planta for traction purposes, 100 per cent. overload. 

The size of turbines ie rapidly increasing, many of from 4,000 to 
6,000-k&w. capacity now being in course of construction, and it is 
anticipated that still larger plants will be made shortly. Up to the 
present there are about 600,000 н р. of turbines of the Parsons type 
at work and on order in England and on the Continent, in various 
Bises ranging up to 7,000 xw. 

It seems now certain that for many purpose, especially in large 
sizes, the steam turbine has become a most formidable competitor 
to the best reciprocating steam engines. 


The discussion was opened by Mr. W. B. Sayzna, who inquired 
what was the critical velocity at which cutting of the blades 
occurred. He believed that carbon brushes could be used on turbo- 
generators, but they would have a short life, which, he thought, 
might be remedied by sub-division of the carbon blocks—a practice 
which he had adopted with success on certain high-speed generators. 
From his own experience, he felt compelled to criticise the authors’ 
claim to having obtained sparkless commutation with 100 per cent 
overloads. i 

Mr. BABEKEB said there was no such thing as cutting of the turbine 
blades by steam in actual practice. He believed the smaller—eay, 
200-Kw.—sizes were as economical in working as reciprocating 
engines, taking into account oil, maintenance, &c. 

Mr. RoBe&T HAMMOND'S experience with steam turbines had been 
very limited, but, from particulars of the works coste in hie 
possession, the figures for oil in the principal turbine stations 
Newcastle, Cambridge, and Scarborough—were much in excess of 
those at Leeds, viz., 03, and he also thought that the excess con- 
densing water suggested by the authors as admissible with turbine 
condensing plant, might not be worth its extra cost. Condensing 
plant was very troublesome, and 27 in. of vacuum very hard to main- 
tain. He commented on the falling off in efficiency at half loads, 
which, for the turbine, was 25 per cent., while at Leeds, with the 
Belliss engine, it was only 20 per cent., and, with the:McLaren, 146 
per cent. At full load the Belliss plant took 19°67 lbs. steam per Kw.- 
hour, as compared with 18 lbs. for the turbine set; but the 


former included all steam used from the boiler, while the latter was 


measured from the condensing water. 

Prof. Dor BI explained, from a theoretical standpoint, the great 
value of a good vacuum in obtaining the maximum amount of work 
from the steam turbine. He suggested that the “entering ” blades 
might, with advantage, be discarded without greatly lessening the 
efficiency. | 

Mr. INsSULL'S experience with Curtis turbines at the Chicago 
lighting station, was that they were more economical than similar 
reciprocating plants; this was largely contributed to by the smaller 
buildings and less first, eost of the former plant. 

Mr. H. DickiNsoN thought it difficult to maintain a 27 in. vacuum, 
in ordinary practice, and said the principal advantage of the turbine 
was in its reduction of capital cost, asthe steam consumption was not 
much better. The reduction of capital cost, however, was most 
important; іп the case of Leeds tbe capital charges were equal to 
1'ld. per unit, and works costs only 89d. per unit. 


Mr. Fox commented on the importance of the condensing - 


question for turbines. Probably the cheapest way of main- 
taining а high vacuum was by means of a modified jet con- 
denser, which would requireless water, but (in the case of bad water 
being used) the hot feed would be lost. He believed condensers of 


1048 


THE ELECTRICAL REVIEW. 


[Vol 54. No. 1,387, Тони 24, 1904. 


this type were being used on the Clyde Valley power scheme. Аз 


to the possibility of maintaining a high vacuum, he cited the case of 
a large works in the North of England, where a 6 ft. diameter exhaust 
pipe, 250 yds. long, was in use, and a 264 in. vacuum was main- 
tained. In regard to eteam consumption, results were in favour of 
the reciprocating engine up to 1,000 H..; there was an equality at 
1,500 H.., and the turbine was the better at 3,000 н.р. He con- 
sidered that the reciprocating engine gained more by high super- 
heat than the turbine, and instanced the case of а small 
reciprocating engine in which the steam consumption was as low as 
10 lbs. per H. .-hour with 260° superheat and 190 lbs. boiler 
pressure. | 

Mr. C. Н. Merz advocated the turbine on the basis of its saving 
in total cost, which was the important point to consider. From 
tests! undertaken on a 500-kw Curtis turbo-generator at Cork, in 
which the steam pressure was 150 lbs., superheat 100° F., and vacuum 
27 in., the steam consumption amounted to 205 lbs. per Kw.-honr, 
and correcting for higher vacuum and superheat, they would get 


19 lbs. per x w.-hour consumption. He considered that a high vacuum 


—say, 28 in.— presented no special difficulty under ordinary turbine 
conditions. He thought that the excellent results obtained with 
tbe surface condenser and Edwards air pump rendered unnecessary 
additional condensing devices in the majority of cases In regard 
to brushes, he expressed his partiality for carbon, which was used 
on the Cork turbine set. | 


Prof. Avro commented on the advantages in quick starting i 


which the turbine possessed. Inthe matter of steam consumption, 
he commented on the fact that at full load the Curtis and Parsons 
turbines were about equal, but at quarter-load the Curtis turbine 
is claimed to be far more economical than the Parsons, this being 
due to the nozzle construction and regulation employed in the 
Curtis type. This type of machine was also extremely frictionless. 
Mr. L. GasTEn stated that the turbine was about 30 per cent. 
cheaper than reciprocating engines of 1,000 to 3,000 Kw., and it 
was also economical in both space and weight. In regard to oil 


consumption, he mentioned a case where some £1,000 per annum . 


was saved ip oil by the substitution of a 3,000-kw. turbine for 
reciprocating engines, in Germany : 

Mr. W. Cramp said that credit was due to the authors for the 
development of the high speed commutator. Few engineers realised 
the losses due to carbon brushes, and the loss in the extra windings 
would be more than compensated by the saving on the brush loss. 

Mr. W. H. PATCHELL believed that some Continental authorities 
preferred wire-drawing the steam to cutting it off as in the Curtis 
turbine. In proposing high vacua, it must be remembered that the 
usual temperature of cooling water was 80° F., even if cooling 
towers were employed. 

Mr. Morpry mentioned that Italian experience of the turbine 
. confirmed its superiority over the reciprocating engine. 

‘The Hon. C. A. Parsons stated that the yearly cost of oil at 
Cambridge amounted to ‘003d. per unit, and in the case of a large 
Sulzer engine, the oil cost as much as 12} per cent. of the coal. 
High vacua could be obtained in practice, and in Newcastle, a 
barometric condenser was maintaining a 283 vacuum constantly. 

Mr. GERALD STONEY, replying to the discussion, stated that no 
cutting lof the blades occurred in the Parsons turbine. Carbon 
brushes were unsatisfactory with high-speed commutators, owing to 
the vibration and heating which occurred, and they used gauze 
brushes. Their compensating winding on the generators was a 
modification of Prof. Forbes’s winding, brought out some years ago. 
Many compensating windings were too definite in their point of 
sparkless compensation. At full load they got a much larger range 
than with many other compensating windings. He did not think 
it possible to obtain such good results with the air pump as with 
the augmentor, as all air pumps were uneconomical at high vacua. 
At Cambridge they had maintained 29-in. vacuum for some years. 
There was no advantage in going higher than 200 lbs. steam 
pressures, owing to difficulties with pipes and valves, and the 
increased capital cost. In regard to areas, the Curtis and Parsons 
5,000-kw. turbines occupied the same space. The Curtis tests 
given by Mr. Merz were the first obtained by an indep3ndent 
engineer, and agreed with the resulta previously published. 


THE STEAM TURBINE IN MODERN 
ENGINEERING.* 


By W. L. B. EMMET, Schenectady, N.Y. 


THE Curtis steam turbine is the first radically new commercial 
machine different in type from either the Parsons or De Laval 
machines. The general purpose of the Curtis design is to produce 
results with a reasonable number of simple parts and at moderate 
speeds, while the Paraons turbine requires а very large number of 
small parte, and the De Laval turbine employs excessively high 
speeds inapplicable to mechanical purposes without the use of speed 
reducing gearing. 

Mr. Curtis's experiments on steam turbines had been going on for 
about four years before the General Electric Co. undertook to build 
any machines for service. At the end of that period, and at a time 
now about four years ago, the author first became connected with the 
enterprise, being asked to express an opinion concerning the value of 
the invention. 


^ Abstract of a paper read before the American Bociety of 
Mechanical Engineers at Chicago. 
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His report led to the beginning of work on a larger scale, the fir t 
step being to build a 600-Kw. unit, which was put into operation at 
Schenectady in November, 1901. This machine was built on the 
general lines previously considered by Mr. Curtis, with a horizontal 
shaft and two stages, with groups of wheels in separate casings. 
Tests of the machine, which were carried on for some months, showed 
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very good results, which were published in the author's paper to the 
American Philosophical Society in April, 1902. The success of this 
machine led to tbe undertaking of commercial work on a large 
scale, and the experience 10 far obtained and a careful study of 
mecbapical possibilities led to the adoption for this new work of 
radically new mechanical designs, applied to bucket and nozzle 


Fig. 3.—VALVE-GEAB. 


arrangements similar to thcse previously used and first recom- 
mended by Mr. Curtis. The first machines designed of this new 


type were a 5,000-xw. unit for tbe Obicago Edison Co., and a 


500-Kw. unit, the latter of which was installed at Newport, R. I. 
Four machines from the former and about 40 | 
from the latter design have up to the present 
time been installed. | rz 
These machines are built with shafts in а РАЙ 
vertical position; the total weight of the re- ps 
volving part being borne by & step-bearing at 5 MEI 
‘the foot of shaft, and the shaft being steadied [pA 
and aligned by three bearings, one at the top 
of generator, another near the foot of shaft, 
aud а third between tbe generator and tur- 
bine. Some of the important advantages of 
the vertical shaft type are as follows :— 
The relative positions of revolving and 
stationary parts are definitely fixed by the 
step-bearing. 


The stationary part is symmetrical, easily e 


machined, and free from distortions by heat. — | 

The shaft bearings are relieved from all A {Мт 
strain, and friction is practically eliminated. - ll. | 

The shaft is free from deflection, and can 
be made of any size without reference to 
bearings, which can be placed where con- 
venient, and operated with surface speeds 
which would not be practicable with the 
horisontal arrangement. 

These features make possible the use of a very short shaft, and 
consequently the longitudinal spacing of moving and stationary 
parts is very little affected by temperature differences. 

The turbine structure affords support and foundation for the 
generator. | 

The cost of foundations is very small, and the solidity and align- 
ment of foundation is not of vital importance. 

Much floor space is saved. 


4 


All parts of the machine are conveniently accessible. 
Failure of lubrication cannot injure, the shaft or otber expensiv 


e Qu 
. Another new feature of ithese designs is the arrangement of 
valves; the turbine being governed by the successive opening of 
Steam operated valves, which are independent of each other, but 
which are all controlled by the centrifugal governor. With this 
srrangement the speed control of tbe turbine is not dependent 
upon the successful operation of all the valves, since the governor 
automatically keeps open as many valves as the machine requires, 
and in the event of trouble with one valve opens another to take 
its place. The character of these first vertical shaft designs is 
illustrated by the cross-sectional drawing of the Obicago machine, 
fig. 1. Most of the drawings of parts which are here given show the 
designs which have been adopted in connection with later 
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macbines, and do not apply tothe machines at Chicago or others 
of that date. The principles involved are, however, the rame 
in all. { 

In this Chicago machine there are two stages, each stage having а 


single wheel which carries four rows of moving buckets. On the 


stationary part there are three rows of stationary buckets opposite 
each group of nozzles used. The shaft is in one piece from the 
step-bearing to the top of the generator. The wheels are of cast- 
steel, mounted upon it with taper fits. The stages are separated by 
a cast-iron diaphragm fitted with valves, which are now operated by 
hand, but are being arranged to operate automatically, it being 
advantageous to constantly maintain a certain pressure relation 
between the stages. 

The step-bearing is shown by fig. 2, and consists of two cast-iron 
blocks, one carried by the end of the shaft, and the other held 


firmly in a horizontal position, and so arranged that it can be 
adjusted up and down by a powerful screw. The lower block is 
recessed to about half its diameter, and into this recess oil is forced. 
with sufficient pressure to balance the weight of the whole revolving 
element. About 5 gallons of oil per minute is used in the 5,000-kw. 
machine, but with а good alignment it could be satisfactorily 
operated with a much less amount. The oil, after passing between 
the blocks of step-bearing, wells upward and lubricates & step- 
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bearing supported by the same casting. This whole structure ів 
inside the base, and a packing is ured between the oil chamber and 
the base, so that oil or air cannot get into the vacuum chamber. A 
small steam pressure is maintained between the sections of this 
packing, in order that these objects may be accomplished with 
certainty. In many cases these same step-bearings have been 
operated with water instead of oil, in which case no packing is 
necessary, the water being allowed to pass into the base. In 
some of our latest designs water will be used exclusively, the 
lower surface of step-bearing being of wood, and no packing being 
provided. 

The step-bearings have shown a ruggedness and stability far 
beyond our expectations. Many of ourtürbines have been operated 
under more or less temporary conditions in incompleted stations, 
and there have been many accidental stoppages of stop-bearing 
pressure while machines were running. In hardly any cases have 
such stoppages caused even an interruption of service. The step- 
bearing surface cuts immediately when lubrication is stopped, but 
the metal from it is removed very slowly and it has the power of 
re-establishing itself almost immediately when oil flow is again 
started. The step-bearing pressure has through accidents failed 
five or six times in the Chicago Edison plant, and all of the three 
machines now operating there are running on step-bearings which 
Lave been subjected to such stoppages. In no case has any harm 
resulted to the machines, and the bearings have always operated 
just as well as if they were in a perfectly new condition. In our 
newer designs we are providing a powerful brake bearing on the 
lower surface of a chilled iron ring carried by the. lower wheel. 
This brake can be conveniently operated from the outside, and can 
be used to take the whole weight of the revolving part in case the 
step-bearing support should fail. In ordinary operation the shoes 
of this brake will be set about 01 in. below the brake ring. It is 
thus їп a position to receive the revolving part in case the step- 
bearing support should fail. Another and more important function 
of this brake is to stop the machine when it is desired to do so. 
One of the 5,000-kw. vertical shaft machines will run for four or 
five hours after the steam has been shut off, unless load i8 put upon 
it or а brake is applied. | 

The importance of good balance applies as well to vertical 
turbines as to tbose that are operated in a horizontal position. When 
the balance is good the bearings on a vertical turbine shaft are 
practically free from strain or friction. 

Fig. 3 shows the connection of valve mechanism to governor in 
one of our new 5,000-xw. turbines. Fig. 4 shows one of the con- 
trolling valves used with this arrangement. Each of these con- 
trolling valves operates one or more msin valves which communicate 
with the first stage nozzles. This controlling valve is so designed 
that it always passes positively fre m one of its se.ts to the other. 
No matter how gradually the force is applied, it opens both ways on 
the principle of a pop safety valve. It is thus always firmly seated 
and is free from tbe deterioration which leakage would cause. The 
total number of these valves required imposes a light load upon 
the governur, which is made strong enough to give any desi ed 
accuracy of speed regulation without the possibility of lag or stick- 
iog. The controlling valves on our earlier vertical shaft turbines 
were actuated by electric magnets. Tois mechanical arrangement 
(fig. 5 ) issimpler and more positive. 

Fig. 6 shows a base for supporting one of our 5,000-x w. turbines, 
which also performs the functions of a surface condenser. This 
combination has been adopted in several of our newer designs; 
among them tbe 2,000-kw. unit, which is now installed at the St. 
Louis Fair. This arrangement is adapted to the production of the 
best possible vacuum with a given water supply, and also bas the 
advantage of a considerable saving of space. Two 5,000-xw. units 
equipped with these condenser bases are now being installed for the 
Boston Ediron Co. 

The 500-Kw. unit above mentioned is designed with two stages 
and three rows of buckets per ttage. This machine has been tested 
under a variety of conditions at Newport. Among other tests that 
were made, the machine was operated on a rapidly changing rail- 
way load, the momentary variations of load amounting to about 
120 xw. In one test the average load carried with this fluctuation 
was 250 zw., and the steam consumption was 24:4 lbs. per Kw-hour 
output with saturated steam. Another test was run with similar 
fluctuations and with an average of 421 Kw. The steam consump- 
tion under this condition was 20°7 lbs. of saturated steam per Kw.- 
hour output. The best reciprocating engine under conditions of 
the first test would probably consume from 28. to 30 lbs. per xw.- 
hour. 

The 5,000-&w. and 500 Kw. two-stage machines above men- 
tioned were, as I have said, designed in accordance with Mr. Cartis’s 
original conceptions before we had the benefit of much etudy and 
practical experience. After construction of these machines had been 
begun, we became convinced tbat other arrangements of steam parts 
would be more advantageous, and began the design of a new type, 
the construction of which was well advanced before our first experi- 
ences with the first type were obtained. Machines of this type, 
which have very recently been put into operation, have started 
without any trouble or interruption, and given very perfect 
service. 

We have recently obtained accurate tests from this first new 
machine as originally designed. The capacity of this machine ів 
2,000 Kw. It operates a 6, C00-volt 25-cycle generator at a speed of 
750 revolutions per minute. It is temporarily installed in the 
General Electric Со.'в power station at Schenectady, with a surface 
condenser having 6,000 sq. ft. of cooling surface. The following are 
results obtained under different running conditions. Ihe tests on 
March 12th апа on May 11th were made upon different machines of 
similar design. Considering the different conditions, the results are 
consistent. ' 


March 12th. May 11th. 
Load in kilowatts... .. 637 1,000 2,000 2,270 
Revolutions per minute , ... 750 750 750 750 
Gauge preseure А * 150 160 165 100 
Saperheat F. ... ies *. 215 242 242 250 
Corrected vacuum . 28°23 28:0 28-78 281 
Lbs. steam used рег Kw.-hour 201 16:3 15:3 16:2 


Buch analysis of results as we have been able to make indicates 
that a different proportioning of certain psrts will give us a sub- 
stantial improvement. | 


THE ST. LOUIS ELECTRICAL CONGRESS. 


WE are indebted to recent issues of our New York namesake for the 
following lists of papers which are to be brought betore the great 
International Electrical Congress which is to be opened at St. Louis 
а few months hence :— 

Section A, (Theory).—Chairman, Prof. E. L. Nichols; secretary, 
Prof. H. T. Barnes. 


FonRE1GN.—'' Metallic Conduction.” by Prof. Dr. Paul Drude. 

“ Eleosrical Standards,” by Prof. Dr. W. асрет, 

“Ions,” by Sir Oliver Lodge. 

" Magneto-Striction," by Prof. H. Nagaoko. 

“ The Theory of Ionisation by Collision," by Prot. J. B. Townsend. 

' Secondary Standards of Lights," by M, J. Violle. 

Condensation Neuclei," by Mr. C, T. R. Wilson. 

*" Magneto-Optics,” by Prof. P. Zeemann. 

AMERICAN,—'* The Mechanical Equivalent of Heat aa Measured by Electrical 
Means,” by Prof. Н. T. Barnes. 

“ Atmospheric Neuclei," by Dr. Carl Barus. 


“The State of Our Knowledge Regarding the Earth's Magnetism,” by Dr. 


Louis A. Bauer. 

% Magneto-Optics," by Prof. D. B. Brace. 

“The Absolute Value of the Eleotromotive Force of the Clark and Weston 
Cells," by Prof. Н. 8. Carhart and О. W. Patterson, jun. 

% The Electric Arc," by Prof. C. D. Child. 

** Coherer Action, by Dr. К. E. Guthe. 

“ Electrical Discharges in Gases," by Prof. E. P. Lewis. 

“ EJectrostriction," by Prof. L. T. More. 

“The Unobtained Wave-Lengths between the Longest Thermal and the 
Shortest Electric Waves yet Measured," by Prof. E. Fox Nichols. 

“ Standards of Light," by Prof. E. L. Nichols: 

“ Magnetic Effect of Moving Charges, by Harold Pender. 

" Electrical Theory,” by Dr. M. I. Papin. 

„Alternating Current Measurements,” by Dr. Edward B. Rosa. 

*" Radioactive Change,“ by Prof, E. Rutherford. 

“ Radioactivity of the Atmosphere,“ by Prof. J. C. McLennan. 

* Electrical Discharge in Gases," by Prof. J. Trowbridge. 

“ Electrical Theory," by Prof. А. G. Webster. 


Section B. (General Applications). — Chairman, Prof. C. P. 
Steinmetz; secretary, Prot. S. Sheldon. 


% Direct-Current Commutation,” by Prof. E. Arnold. 

“ Compensated Aiternators," by Dr. О. S. Bragstad. 

“ Standarisation of Dynamo-Electric Machinery and Apparatus," by Col. R. E. 
Crompton. 

©“ Calcul des Alternateurs," by M. Andre Blondel. 

“ Uher die Naturliche Radioactivitit der Atmosphare und des Erdbodens,“ 
by Drs. Elster and Geitel. 

„The Distribution of Voltage and Current in Closed Conducting Networks,” 
by Herr C. Feldmann. 

“ ве Кеш and Compounded Synchronous Machines," by M. A. 
Heyland. = 

Subject to be announced—W. M. Mordey. 

“ Rectiflers, by А. Nodon. 

" Electricity in Ancient Egypt," by Sir W. Preece. 

" Magnetic Leakage in Alternating-Current Machinery," by Prof. C. А. 
Adams. 

‘Electric Motors in Shop Service," by Mr. C. Day. 

“ Carrying Capacity of Cables and Conductors,” by Mr. J. W. Esterline. 

‘*Sparkiog Distances Corresponding to Different Voltages,” by Mr. H. W. 
Fisher. 

“The Design of Insulators,” by Prof. H. J. Ryan. 

“The Regulation of Alternators,” by Mr. D. B. Rushmore. 

„The Influence of Wave Shape upon Alteinating-Current Meter Indications," 
by Prof. К. B. Ross. 

“The Equipment of a Commercial Testing Laboratory,“ by Dr. Clayton Н. 


Sharp. 
“Very High Voltage Transformers," by Prof. Н. B. Smith. 


Section C. (Electro-chemistry).—Chairman, Prof. H. S. Carhart ; 
secretary, Mr. Carl Hering. 


„% Methods of Determining the Degree of Dissociation,” by Prof. Dr. 8. 
Arrhenius. 

** Electro-metallurgy of Nickel," by Dr. W. Borchers. 

“ Electrolytic Methods for the Rapid Production of Copper Sheets and Tubes, 
by 8. O. Cowper-Coles. 

Subject to be announced---Dr. F. Dolezalek. 

„Electrical Extraction of Nitrogen from the Alr,” by J. Bigfried Edstron. 

* Alumino-Thermics," by Dr. H. Goldschmidt. 

* Electrolytische Zerstörungen in der Erde," by Prof. Dr. F. Haber. 

" Electro-metallurgy of Iron and Steel,“ by Dr. P. O. L. Heroult. 

*" Chlorine Smelting,” by Mr. J. Swinburne. 

“The Chemistry of Electro-plating,“ by Prof. W. D. Bancroft. 

“The Lead Vcltameter," by Mr. A. G. Betts and Dr. Edward Kern. 

“Тһе Preparation of Materials for Standard Cells,“ by Prof. Н. S. Oarbart 
and Dr. C. А. Hulett. 

' Alkaline Batteries,” by Thomas A. Edison. 

“The Silver Voltameter," by Dr. К, E. Guthe. 

„The Units Employed in Electro-chemistry, by Mr. Carl Hering. 

% Notes on Electrolytic Copper Refining," by Mr. J. T. Morrow. 

u The Energy Absorbed in Electrolysis,” by Prot. J. W. Richards. 

“The Relation of the Theory of Compressible Atoms of Electro-chemistry," 
by Prof, T. W. Richards. 


British Aluminium Co.—0n 14th inst. in the 
Chancery Court, Mr. Justice Buckley sanctioned the reduction of 
the capital of this company from £400,000 to £310,000 by the 
cancellation of 90,000 ordinary. shares. 
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THE REPULSION MOTOR. 
By F. W. CARTER, М.А. Cantab. 


(Continued from page 949.) 


Rolor Input and Ouipul.— The output of the armature, 
measured at the conductors, is, from equation (5), 


8 n? B Y сова — q w sin a) w sin a (14) 
11 L „ 1+4 
The copper loss in the armature is, from equation (1), 
8 n? н? gP сов? a + w” gin? a (15) 
a? Lp 1+ g’ 
Hence the input to the armature conductors is 
8 n? p? р 0 Соза + gin a (16) 
"^Lp 1 +y“ 
Efficiency of Rotor .— From equations (14) and (16) the 
efficiency of the rotor is— 
P Oa ынша. к, (17) 
pqcosa + esnea р 


SEEDS 


This reaches a maximum at speed w, where 
"(апа = V1 4 — 0, 
p a + 4 — 9 


and the efficiency is then— 
(V1 q* — 9. (18) . 

It will be seen from this, that у must be made small in 
order to secure good efficiency, especially since the above 
maximum occurs at a speed far above any that would 
practically be reached. 

Current Input.—'The current in the stator coils is in the 
phase (p/) of the applied magnetic field. Assuming the 
current per pole, therefore, to be 1 sin p/, the power input to 
the iron is—per pole—from equation (6)— 


11 1 Amps B . I g 2) cos d 8 qm oM 
wx L? p + R” 

If there are 2 г" poles in all, the total input to the iron 
is 
pg EE 


t^ I . 4! сова q р Cosa + eflna 


Ж ен > 9 
* 1 + д? (19) 


. The output of the iron is given by equation (16), and 
the difference between these quantities is the iron loss, 
Since, however, the latter would be difficult or impossible to 
calculate, and that we are here making a general investi- 
gation of the properties of the repulsion motor rather than a 
finished calculation of a special machine, we shall, in order 
to find the manner in which the current varies, neglect 
the component due to the iron loss and determine the 
current by equating the expressions given in equations (16) 
and (19) thus 


4 m n ,2599 9 + о віпа 
r 
* 


1 Ris Mb 


1+ g‘ 
8 л? p? pg cos a + w Bin a 
BEER peur ES 
| 2 n? в 
t % an 1, ad 
which, from equation (10), 
1 m»? 7 E 
е ЕЕ ue PU 
zw тї гі Lp 
ffs cache ss aetna (ор) 
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Torque per Unit Current.—From equations (11) and (20), 
we obtain the torque per unit current — 


Lu Eg 
ГА | (21) 
(p сова — 9 о sin a). gin а 
77 БЕ MM M FM WX ш 
] 1 —.c. cog? a)? ral 
(1 + 2?) [ vt cos? a) +(+ "n sin «cos a) | 


Hence the starting torque per unit current is a maximum 
for the position of the brushes (value of a), which makes— 


further assume that x :r! 


(1 — г 41 сов? а)? + 92 
мц? а ољ? a 
a minimum, t.e., which makes 


— 2 
(p = e a)? 4 ate ge ue + (1 + 92) tan? a, a minimum. 


lau? а 
This requires— 
lign 6 77) E. (22) 
l +g 


This will be found to give a larger angle than is given 
by equation (18), and will probably be near to the best 
average position for the brushes. 

‚ Resultant Field.—The resultant field at 0 is— 


B сов 0 sin р/ — в! сов 0 — asin pl + Ø 
= } (B° + B — 2 B B! cos В — а)ё sin // + 8 — y 
+ 4 (в? + BY — 2 n B! совр + а)ё ein р. — о 8. 
From this we see that the resultant field is composed of 
two revolving fields, one of which has amplitude— 


Y (в + I — 2 B B! cos B + a)i (23) 
Cá 14 ы) sin? a + + 20 (1 + ") sin end 
MM i 
= $B тыы ee : 33 
* zz 


and revolves uniformly at synchronous speed in the same 
direction as the armature, whilst the other has amplitude. 


= } (B? + ві" — 2 R B сов g — % (24) 


(i- 5%, sin’ fet ge %% —; ) ein a eos a 
22. . LL NP 


1 + g 

and revolves at the same rate in the opposite direction to 
the armature. Where Ө = (y — ò)/2, the amplitude of the 
resultant field is the sum of tbe amplitudes given by 23 and 
24, whilst at right angles to this it is their difference. 

We are now in possession of plenty of information, and 
it only remains to translate it into the language of the elec- 
trician. We will first form an estimate of the order of mag- 
nitude of the quantities involved, since, without this know- 
ledge, our interpretation is liable to be vague. 

The quantity x 1, depending on the leakage, should of ` 
course be made as near unity as possible, With a well 
designed machine, I should judge that the value will be of 
the order 96, and is not likely to be less than 95. In 
coming to this conclusion, I am guided by the fact, that the 
corresponding quantity for a polyphase induction motor of 
the same ideal type leads to r 21/(9 — « 21) ав the maximum 
possible power factor. With v w! = 96, this formula makes 
this maximum power factor 92°3 per cent.; this is not un- 
reasonable, especially as we are assuming a sine E.M.F. 
wave, and taking no account of hysteretic or other distor- 
tion of the current wave. 

The angle a, by which the brushes are shifted from the 
pole centre, will be of the order of 6° if the maximum 
possible starting torque is required, and, perhaps, double 
this amount if the position of greatest torque per unit 
current is preferred for the brushes. These conclusions 
follow from equations (13) and (22). 

The quantity g—the ratio of resistance to inductance in 
the armature circuit—must, as stated immediately after 
equation (18), be made very small. If g = Ol, tbe maxi- 
mum possible efficiency of the armature winding is about 
98 per cent., and even this is at a speed far above the highest 
that wonld be reached in practice ( — р cot a, approx.). 
At synchronous speed, with a = 10°, the efficiency is—froin 
equation (17)—about 94°6 per cent., 80 that even at this 
speed 5 per cent. of the input would be wasted in heating 
the armature winding, whilst at lower speeds the waste 
would be greater still, absolutely as well as relatively. 

We will assume, therefore, that g = 005, and leave it 
until later to determine the factors affecting g. We will 
== ‘96, and that normally a = 1139, 
во that the brushes are set nearly in the position giviug 
maximum starting torque per unit current. 

We shall accomplish a considerable portion of our inter- 
pretation by plotting curves from the equations we have 
deduced, showing the mode of variation of the several 
quantities involved. Figs. 3, 4 and 5 give such curves, and 


Current, Output, and Terque 
P "te Etfietency end Power Factor 
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in these the ordinate, where it is not a mere ratio, is quite 
arbitrary, and, being stripped of unessentials, is intended to 
show only the variation оѓ the function plotted, thus repre- 
senting a characteristic of the repulsion motor in general 


Fia. 3. 


rather than the corresponding feature of a particular motor. 
. These curves are plotted for a practically constant applied 


voltage. 

Fig. 3 gives starting torque and current for different 
positions of the brushes, It will be seen that the starting 
torque reaches a maximum when the brushes are between 


6° and 7° (electrical) from the centre of the pole. When 
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the shift of the brushes is 45°, the curve shows that the 
torque is less than one-twentieth of its maximum value. 
The torque per unit current reaches its maximum value 
when the shift of the brushes is somewhat greater that 11°. 
Equation (11) shows that the torque at any particular speed 
varies a8 the square of the applied voltage. Fig. 4 shows 
how the torque decreases as the speed increases, and may be 
compared with fig. 6, in which is shown a speed-torque 
curve for a continuous current series motor, plotted to speed 
as abscissa. 
The power factor is very low at starting, and continually 
improves as the speed rises. It would not in practice, how- 
ever, be as low as is shown by the curve—which is deduced 
from equation (9)—as the neglected component of current 


in phase with the E. M. F. is considerable at starting. The 


iron loss, which has also been neglected in obtaining equa- 
tion (9), increases the power component of the current still 
further; in fact, the power factor at starting would probably 
be several times greater than is shown in fig. 4. The initial 
power factor could be improved up to я certain point by 
increasing у, that is, by inserting а starting resistance 
between the rotor brushes—but this diminishes the torque 
faster than the current, so that the torque per unit current 
is diminished with increase of y. In fact, this procedure 


has the effect of increasing the power component of the 
current rather than diminishing the wattless component, and 
wastes the extra power in heating the starting resistance. 
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The current curve in fig. 4 is obtained from equation (20), 
and also assumes that the iron and stator losses are negligible. 
It will, however, suffice to show the general character of the 
variation in current with speed, although it is not to be 
expected that it will be exactly deducible from the output, 
efficiency, and power factor, since the efficiency includes the 


8 8 8 


Torque and Current 
% Efficlency 
8 8 


| above-mentioned losses. Equation (20) shows that the 


current, at any particular speed, varies as the applied voltage. 

If by means of а compensator the terminal voltage be varied 

at starting in such manner as to give a constant torque 

untila certain speed is reached, it will be found that the 

motor current remains practically constant also, until this 

speed is reached. | 
( To be concluded. ) 


REVIEW. 
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Eleciric Traction. By J. H. Riper, Chief Electrical 
Engineer, London County Council Tramways. London: 
Whittaker & Co. 1903. Price 10s. 6d. net. 


If not quite as numerous as dead-leaves in Vallombrosa, 
we have at any rate had so many efforts put forward by one 
and another in the direction of electric traction hand-books, 
that any new instance might expect to receive pretty severe 
criticism ; the more so as the books hitherto published have, 
in our opinion, almost entirely failed to reach the proper 
standard of up-to-date and terse compactness combined with 
correct technicalities. 

Some have been mere paste-and-scissors productions ; 
others have erred by trying to include too much, and, instead 
of а “ hand-book upon the subject, the result has been 
more of an “ Encyclopedia Tramwayannica.” 

This is naturally due, in some respects, to the daily 
developments taking place in electric traction, which make 
it practically impossible for any author to write his 
so as to be absolutely up to date, even after the short interval 


- 
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between finishing the MSS. and issuing the volume to the 


public. 


Mr. Rider is, however, to be congratulated on having © 


come as near to the desired standard as mortals may achieve ; 


and his book is, to begin with, decidedly the best that we have 


as yet seen in regard to comparative size and value of con- 
tents ; his aim, indeed, appears to have been the contriving 


that these should, эв far as possible, be in inverse propor- . 


tion—a very difficult task to carry out, as every critic and 
many an author know full well. 

Intended, as it is, for specialists,“ this book does not 
begin with chapters of ancient history dealing with the very 
early days of electric traction or motor work, but plunges 
straight into the subject, and embraces from a strictly prac- 


tical standpoint a series of concise, yet complete, short essays. 


upon each main feature, or group of features, of an electric 
tramway. | - 
An introductory chapter of 23 pages only suffices the 
author for a brief exposition of the general principles involved 
in the employment of a rotary motor, its efficiency, necessary 
output and input under varying conditions, &c. ; and, there- 
T, with this laudable commencement, Mr. Rider gives 
separate chapters upon generating plant, switchgear, dis- 


tribution, motors, controllers and rolling stock generally. 


permanent way, overhead work, conduit and surface contact 
systems, accumulators, combined lighting and traction power 
stations, and a short (too short to be of real value) chapter 
of electric railways. | 

Perhaps, when the L. O. C. have taken over the various 
London tube lines, and are also operating light railways into 
and through the suburbs, Mr. Rider may be tempted to 
expand that last chapter into a book! Meantime 
he shows wisdom in dealing most fully with electric tram- 
ways as the ** established " form of electric traction, leaving 
the history of electric railways to be chronicled after it has 
been made, and their theory to be explained when thoroughly 
worked out. This will not be just yet, we fear. 

As might be expected from an engineer of Mr. Rider's 
experience, the technical information throughout this book, 
in regard to the electrical side of his work, is practically all 
one could ask for; the glaring slips (to which the most 
learned are sometimes liable) are not, only absent, but we have 
not even foutid the few minor mistakes seldom missing from 
technical books, 

When, however, one begins to study the book as а tram- 
way man rather than as an electrical engineer, there arise 
at once quite a number of very debateable assertions laid 
down as law by. Mr. Rider, and in regard to which we should 
say that the more he sees of tramway work the broader his 


views will become. At present he offers, apparently without. 


fear of contradiction, opinions that we venture to think he 
will himself consider to be hasty and prejudiced in lesa than 
five years’ time. 

It would certainly have been better to delete the last few 

pbs of his introductory chapter, to which he gives 
the side title of Company v. Local Authority." 

"There should be no versus in the case at all; and 
there never would have been if the local anthorities them- 
selves had not forced battle on the companies. It is more 
than time that some sound sense was knocked into heads on 
both sides, and this ridiculous idea of necessary opposition 
between the two put an end to for ever. 

Mr. Rider st«tes that the laying of a tramway line under 
Parliamentary powers practically creates a monopoly of tbe 
streets. His experience of London bus drivers, and other 
people's experiences of magistrates before whom obdura.e 
carters and van drivers are sometimes summoned, will 
hardly bear out this idea of a monopoly. 

Moreover, he states that this monopoly (which, in prac- 
tice, we say, seldom existe) ought uot to be given for private 
profit. We agree: nor ought it to be assumed at the 
public risk, A reasonable combination which should avoid 
excess of both is what any sensible man would suggest as 
the proper course to follow. 

. Rider considers that the capital of a company being 
borrowed in perpetuity is subject to no sinking fund charges, 
aud, therefore, any working profit is available for paying 
dividends! True, there is, perhaps, no law making it a 
criminal offence for directors and shareholders not to put 
money by each year for a sinking fund; but, in these days 


touched at all. 


of stringent company law and difficult finance, there would 


be very little support given to any company which did not 
anticipate its coup de DISgracs of purchase at scrap iron price 
to be received sooner or later under the General Tramway 
Act, by setting aside each year a substantial sum for redeem- 


. ing the capital properly sunk in the undertaking, but not to 


be repaid by the purchaser. 

Mr. Rider must have- forgotten for the time being the 
48rd section of the 1870 Act. Would that we could all 
consign it to the everlasting limbo it deserves. 

Doubtless, however, the author will, as suggested above, 
delete the whole of this very controversial matter from the 
next edition of his book; the topic is not an essence of his 
main subject, and unless fully and fairly treated, is best not 

Two small points in his introductory chapter require 
notice ; he refers to the possible use of trailer cars at busy 
times to avoid increasing the frequency of services. Surely 
Mr. Rider here forgets his Board of Trade! There is 
precious little saving about trailer cars when each one must 
be provided with a brakesman and conductor, which means 
double staffing without the convenience of extra power on 
the cars, as would be given if additional motor cars were 
put on. | : 
We agree with Mr. Rider in objecting to the '* car-mile ” 
ав а unit of comparison between different lines or systems; 
but his “ passenger-mile suggestion is equally at fault. 
Some lines do not really know how many individual pas- 
sengers they carry. If this could be told with certainty, 
then a better basis of comparison would be the ** passenger- 
ton-mile," but even this ignores altogether such important 
matters as difference in grades and climate, If there is any 
reg] necessity for creating a friendly rivalry between different 
tramway systems, then let the comparison be aa from the 
watts per ton-mile to the average fare per passenger; 
but we don't think that much good is to be gained 
thereby. | | 

Mr. Rider is quite in his element when dealing with the 
electric ‘generating and distributing plant; and, in the 
chapters that describe these parts of an electric tramway, he 
gives in a very clear and concise manner the best and latest 
practice. This also applies to the chapters upon motors and 
controllers, both of which are most excellent. : 

Coming next to “‘rolling stock," Mr. Rider lays himself 
a little more open to brief criticism. He geems—as regards 
type—to lean towards the single-deck cer, of ** combination ” 
design if possible, so as to give both inside and outeide 
Seating accommodation. Such а car must, however, be 
extremely heavy to carry the same number of ngers as а 
four-wheel double-decker ; and the facilities for overcrowding 
(which is a thing that every manager needs to watch) are 
not nearly so great. | 
In some instances, workmen’s cars of the double-deck 
double-truck type—built to seat, say, 75—are obliged to 
carry more than twice as many ; and this traffic could not 
be carried on by single-deckers. | 

* If a roof," says Mr. Rider, “ could only be put over the 
outeide seats (of a top-deck car) in wet weather, they would 
be largely patronised.” Here is ап instance showing 
how difficult it is to be up to date iu a book on electric 
traction. i 

Mr. Rider cannot have written the above sentence more 
than a year or eo ago at the most, one would say ; and yet 
in almost all the large towns we now see the double-deck 
cars—or a proportion of them— being covered in as a pro- 
tection against the weather, with very great pecuniary 
advantage. Indeed, the · additional receipts from such cars 
in some places are estimated at £1 per car per day, as com- 
pared with the open upper decks. \ | 

Then again, when dealing with car trucks, Mr. Rider has 
nothing to offer other than the rigid four-wheel truck of very 
limited wheel base, and the bogie at each end of the car, 
which greatly increases the dead weight. 

Now that radial axle trucks, giving to four-wheel cars & 
wheel base of 8 ft. or more, are on the market, there 
will be a new type here for Mr. Rider to treat in his next 
edition. 

He expresses a cautious preference for steel-tired wheels as 
compared with those of chilled iron. On this point, as will 
have been gathered from our recent article оп “ Chilled-iron 
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v. Steel-tired Wheels," there are wide variations of opinion. 
It is true that steel tires do not flat so easily; and if they do, 
the flat can be turned off without any trouble. The principal 
objection to chilled iron is, no doubt, the occasional breaking 
of flanges, and this, of course, involves the rejection of the 
whole wheel, although the tread may be comparatively 
unworn. On the other hand, the diminution of diameter 
of a steel tire during ita life is a serious drawback. 

Mr. Rider omits any reference to the thermit process 
of rail-joint welding, although he mentions electric and cast- 
iron welds. To our mind, the former has distinct advantages 


over the last two, and its increased use ought to be . 


evidenced. 

He also ignores the mechanical ear, which dispenses with 
soldering, but requires a slightly larger size of ear, so that 
the trolley wheel suffers more wear and tear. An experience 
of the author in America, however, respecting a so-called 


double-trolley system, may be worth quoting as a recompense - 


for any such small omission; he saw, he says, an instance 
where the local authority required that no earth or rail 
return should be used, and accordingly a second trolley wire 
was erected for each line; but the engineer of the line 
informed him that this second wire was merely a blind, that 
they only had current in one, and that the rails were still 
used ! 

Where else could this happen, but, in the country of 
magnificent audacity? 

Mr. Rider has naturally very much to say iu regard to the 
conduit, though, if all tales are true, it is not quite euch plain 
sailing in any respect, with regard even to the elaborate and 
expensive L. C. C. system, as Mr. Rider would have us believe. 
He admite the great first cost, aud says that track-work and 
paving only costs from £26,000 to £32,000 per route mile 
(double track), which would be prohibitive unless & very 
frequent service could be maintained. 

We should say that the expenditure of such a sum would, 
even in the latter case, be a wicked waste of money when an 
excellent overhead trolley wire system can be given for a third 
or a half of the amount. 

A still more biting comment upon the ways and methods 
of those authorities who have assumed to themselves the 
supreme knowledge of what tramway systems ought to be, isi 
given in Mr. Rider’s chapter upon surface contact systems. 
In the text we read, with regard to the Lorain system, “ the 
line hag been working fairly satisfactorily for some time in 
Wolverhampton, but there has not been sufficient experience 
for a correct opinion to be formed as to its ultimate 
value.“ 


In a footnote to the above, Mr. Rider says: —“ Since the 


above was written, the Wolverhampton Corporation has 
decided to remove the Lorain apparatus, and to equip the 
lines on the overhead system." 

Mr. Rider, however, reckoned without allowance for 
versatility of genius, or influence, or something of that sort, 
and hence finds himself obliged to stick on to the page in 
question the following erra/um :—** While these pages were in 
the press, the Wolverhampton Corporation reversed its 
former decision, and the Lorain system is now to be used 
throughout that town.” d 

One can imagine the printera of Mr. Rider's book ringing 
up that gentleman every now and then to ask whether there 
was any further change of opinion of the Wolverhampton 
Corporation, or whether the last would hold good till the 
presses ran off the first edition! 

On accumulators, Mr. Rider takes up quite the usual 
position—their proper place is not on or about the cars, but 
either at the power house or in sub-stations. 

At the same time we are not quite sure that the saving 
due to storage more than makes up for the losses of extra 
transformation of energy. The balance is pretty even, and 
very little makes it go over either way. 

Taken as a whole, this book is, we think, easily first of its 
kind; it is not too abstruse or advanced for the young 
student, nor yet will the experienced engineer find it full of 
a good deal that he has already had to forget. 

On the contrary, it should be of value to him as a veritable 
handbook and work of reference, which can be taken any- 
where without trouble. 

The illustrations, tables, diagrame, &c., are extremely 
numerous, explicit, and most of them new, which is a great 


deal to вау in these days of extensive borrowing from cata- 


logues and price lista. 
We congratulate the author, publishers, and printers on 
having turned ont a very useful and good-looking volume. 


THE ELECTRO-THERMIC PRODUCTION OF 
IRON AND STEEL. 


IN 8 paper bearing the above title, read before the Canadian 
Society of Civil Engineers, Dr. A. Stansfield, A.R.S.M., 
diecusses the technical and commercial possibilities of the 
various processes which have been suggested for the prepara- 
tion or refining of iron or steel in the electric farnace. Relying 
on а large number of figures, the author holds that electrical 
energy can be bought in Canada on the large scale at a price 
of about 0.15 cent per E.H.P.-hour, or 0.20 cent. per Kw.- 
hour. If, then, the reduction of 1 metric ton of pig-iron 
from ore requires 2,500 Kw.-hours, the cost of the energy | 


K 


comes to $5.00. Against this may be set the price of the 
fuel saved by using electrical heat. This is about 0*6 ton of 
coke, which, at $2.50 per ton (the average price at ovens in 
the United States during 1902) is equal to $1.50 per ton 
of iron. Thus, electrical smelting of such ores ав are capable 
of treatment, in the blast furnace cannot compete with the 
latter, even where very cheap water-power is available, unless 
the price of coke is $8.00 per ton. Arguing on a similar 
basis, Keller stated, before the Iron and Steel Institute, that 
iron ores might be smelted electrically in a remunerative 
fashion in such countries as Brazil, Chile, and New Zealand. 
Bat, before this proposition is accepted, it is necessary to 
ascertain at what prices pig could be imported into those 
lands. There are, however, certain ores, such as iron sands 
and titaniferous ores, which can only be treated with difficulty | 
ia the blast furnace, although perhaps the blast furnaceman’s | 
objections to the latter class of ore are greater than they | 
should be; in dealing with these, tbe absence of the blast 
and the higher attainable temperature may render the electric : 


furnace more useful. Moreover, refractory ores exist which 


can only be treated at all if they prove suitable for reduction 
in the electric furnace. There is aleo a greater probability , 
that electrical treatment may be commercially possible in 
the production of charcoal iron, because of the greater value . 
of the product, and the higher cost of the fuel. 

As regards the direct production of steel from the ore, the 
fact that the electrical furnace works with no more fuel than 
is needed to reduce the iron oxide renders it possible to have 
an excess of oxide present ; and, perhaps, this excess might 


-be used to carry off into the slag the bulk of the phosphorus 


and sulphur. According to  Goldschmidt's statement 
respecting the Stassano furnace, steel can be produced therein 
directly from the ore at a price which would compare with 
that of open-hearth or Bessemer steel; while according to 
estimates relating to a 1,000-u.r. Kjellin furnace, molten 
steel can be made from cold pig and scrap at the rate of 
1 metric ton per 800 к.н.р.-һойпгв, i.e., at about one-fourth 
the cost for energy of that incurred in the reduction of ore 
to pig. Probably the greatest field of usefulness of the 
electric furnace in the metallurgy of iron and steel will be 
found ia the production of crucible steel. It still pays to 
fuse this metal in small vessels in order to protect it from 
the gases present in an open-hearth furnace; and since the 
electric furnace can smelt it more cheaply, and protect it 
equally well from any objectionable gases, the crucible ought 
to give way before the electric furnace, Electrical heating, 
too, should replace the open-hearth furnace in the mannfac- 
ture of the more expensive varieties of steel, where the cost 
of fusion is less important than the soundness of the metal. 
Dr. Stansfield then proceeds to figure and describe the 
numerous types of electric furnace which have been con- 
structed or proposed, including the Stassano, the Héroult, 
the Siemens, the Keller, the Harmet, the Kjellin, and the 
Gin apparatus. The Stassano and Héroult furnaces work 
intermittently, and should, therefore, be more suited to the 
manufacture of steel ; the Keller and similar furnaces run 
continuously, and should, therefore, be better adapted for 
the reduction of ores. In the production of steel an oxidi- 
ping slag js employed to remove the impurities from the pig ; 
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this slag is liable to react with the carbon electrodes, cor- 
roding them, and being reduced to a condition in which it 
cannot deoxidise the metal. To avoid this difficulty, the 
electrodes in the Héroult furnace are kept above the surface 
of the slag, the current passing into the charge by means of 
an arc. In the Gin furnace metallic electrodes cooled with 
water are employed ; while in the Kjellin furnace there are 
no electrodes, | 

The author holds that the electrical] manufacture of 
crucible steel is technically and financially possible in Canada, 
and that furnaces might be laid down for the preparation of 


the tool steel which is now so largely imported ; the energy 


might be developed by means of water power, or by gas 
engines fed with blast furnace gas. The problem of treating 
the titaniferous iron sands should also be gone into, partly 
because Rossi has already shown that the difficulties in 
dealing with them have been over-estimated, and also because 
the more powerful reducing capacity of the electric furnace 
allows a ferro-titaniam to be won from these ores instead of 
leaving a slag containing all the titanium in the form of 
unreduced oxide, as happens in the ordinary blast furnace. 


ELECTRIC RAILWAYS IN GERMANY. 


Proposen Hian-BPRED Duration Тал WITH SINGLE-PHaSsE 
CURRENT. 


Tun Studien Gesellschaft fur Elektrische Schnellbabnen, of Berlin, 
has now issued the long-expected report relating to the experiments 
with electric locomotives on the military railway between 
Marienfeld and Zosen in the vicinity of the German capital. It 
appears from the report, which only deals with the later trials 
which took place between September and November of last year, 

d during which speeds of as high as 131 miles an hour were 
attained, that not a single accident oocurred in the whole of that 

riod. The tests have shown, according to the report, that with a 
good track and high-pressure alternating currents and ‘equivalent 
rolling stock, it is possible to travel ata speed which had previously 
not been reached, and that, too, without endangering public safety. 
It bas now been decided by the directors ef the Studien Gesellschaft 
to con'inue the experiments, and the hope is expressed that the 
State railway authorities will also support the company in this 
di,ection by again placing the military railway at its disposal. The 
object in view is to make а series of duration trials in order to 
obtain further experience, and at the same time to test the appli- 
cation of the single-phase alternating current for high-speed electric 
railway working. Although the military railway is scarcely suitable 
for duration trials, it has been selected, at all events provisionally, 
for the purpose in question. It will be necessary to erect special 
plant at the Oberspree central station so as to enable the further 
veste to be carried out. 

An appendix to the report of the Study Co. for express electric 
railways. definitely shows that the two schemes, which were some 
time ago briefly stated to have been prepared for the establishment 
of a high speed electric railway between Berlin and Hamburg, are 
due to the Siemens & Halske Co. and the Allgemeine Electricitüts 
Gesellschaft respectively. In the case of the project elaborated by 
the Siemens & e Oo., the construction is proposed of a single 


line with the trains utilising, in the towas, the tracks of the existing 


railways by way of a beginning. The expenditure is estimated at 
£3,500,000, whereas that for a complete double track line is computed 
at 45,250,000. It is suggested that the traine, which would be formed 
of from three to five cars, should follow each other at intervals of 
two hours, with a stop at Wittenberg, and the journey between the 
two cities accomplished in 1 hour and 55 minutes. The scheme of 
the Allgemeine Co. proposes the establishment of a double track 
railway, with trains composed of three or five cars running at the 
rate of 100 miles an hour at the outset, and covering the distance in 
1 hourand 47 minutes, while the journey would only occupy 1 hour 
25 minutes with a subsequent increase which is contemplated in 
the speed to 124 miles an hour. The expenditure on the railway 
for а 100 miles an hour line is calculated at £6,250,000, and at 
£7,000,000 for the higher speed. It does not, however, appear that 
any immediate prospect exists of either of the plans developing 
no & practical scheme likely to be proceeded with in the near 
uture. 

A scheme has been submitted to the Prussian and Saxon Govern- 
ments which proposes the construction of & long-distance electric 
railway Letween Halle and Leipzig. A similar project from another 
source was brought forward a few years ago, but it did not reach an 
advanced stage. On the present occasion the proposal, which 
emanates from the Berlin Allgemeine Co., is soon to assume definite 
shape. The railway is to proceed from Halle vid the districts of 
Bruckdorf, Bennewitz, Grobers, Grosskugel, Schkeudits, Alt-Scher- 
bitz, Moddwitz, Quasnitz, and Wahren to Leipzig. It is intended 
to utilise the existing streets in these localities for the purpose of 
the railway, but a special permanent way will be built outside them 


, in order that the trains may attain a high speed of from 37 miles to 


50 miles an hour. 


the shaft of the works. 


Among various pont in Berlin may be mentioned the reported 
intention of the State Railway Adminietration to transform the 
metropolitan railway to electric traction. This rumour is, however, 
premature, and is doubtless due to the experimental results obtained 
on the suburban line between Nieder-Schoneweide, Jobannisthal, 
and Spindlersfeld with the single-phase alternating current system. 
These trials are to be continued, in so far that the motor carriages 
under test are to be brought experimentally into ude in the course 
of the next few moxths for the regular haulage of passenger trains. 
In the meantime it may be noted that the extension is now 
assured of the elevated and underground electric railway 
through the: Bismarck Strasse to the Granewald, or people's 
park. The work is to be finished in 1906. With regard 
to the projected electric railway on the Langen suspended 
system, which is proposed by the Continental Company for Elec- 
trical Enterprises, it appears that the company ie at present engaged 
on the preparation of special plans for the route between Gesund- 
brunnen and Rixdorf. The negotiations on the subject of the 
construction of the railway—or, rather, of an experimental sect.on 
of it, so as to allow the system to be judged from an esthetic point 
of vyiew— have not yet been concluded with the municipal and 
Government authorities. On the other hand, the Highways Com- 
mittee of the Berlin Tuwn Council has just approved a scheme for a 
municipal underground electric railwsy from the Kreuzberg to the 
See Strasse. This railway, which would form a connection between 
the north and the south of the capital, would be 5 miles in length. 
It is estimated that the expenditure on the construction aud equip- 
ment of the line, which has naturally to be considered by the Town 
Council, would amount to £2,425,000. 


"EFFLUVIA" FROM THE COMBUSTION OF 
COAL. 


` 


А CURIOUS judgement was delivered on appeal by the Justices of 
the County of London Sessions about a fortnight ago, which has not 


attracted the attention it deserves, although it appears to place 


every non-domestic consumer of coal in the awkward position of 
being liable at any moment to be proclaimed guilty of causing 
“efflavia” noxious or dangerous to the health of the inhabitants of 
a district according to the provisions of Sec. 21 of the Pablic Health 
Act, о? 1891. In order to explain how this judgement was obtained, 
it is necessasy to describe in brief the history cf the case. On 
various occasions during the past two years, oocupiers in the neigh- 
bourhood of Marlborough Street police station bave complained that 
& nuisance of smoke or odour was to be obseryed. The matter was 
investigated, and since the inconvenience was only noticed during 
the winter months, and when the local wind was apparently io a 
certain direction, the offenders were believed to be the proprietors 
of the National Skating Palace, where power is consumed in 
freezing water by the ordinary carbon dioxide process. The 
medical officer to the City of Westminster accordingly gave the 
necessary certificate stating that «íllavia noxious or dangerous 
to the health of the  inbabitants were emitted from 
The Mayor, &c, of Westminster, 
therefore, brought an action against the Acme Investment Co., who 
own the Skating Palace, which was heard by Mr. Marsham, the 
police magistrate, sitting at Bow Street last March. During the 
early stages, and in the prelimioary correspondence, nuisance of 
smoke was alleged, which comes within Sec. 24, not Sec. 21, of the 
Act; but this comp'aint was dropped when it was shown that the 
best smokeless Welsh coal was always employed by the defendants, 
whose boilers and chimney were admitted to be iu an excellent 
condition. The next point was that the nuisance consisted in the 
emission of sulphuretted hydrogen; but this was shown by expert 
evidence not to occur. Finally, however, Mr. Marsham delívered & 
reserved judgement in which he found the defendants guilty of 
causing effluvia within the meaning of Sec. 21, and of.not having 
taken the best means available fur minimising that nuisance. He, 
therefore, imposed a fine of £10 and coste. 

The case was then taken to Quarter Sessions. The charge of 
emitting smoke was not pressed, because the aotion was brought 
upon the medical certificate. The charge of evolving sulphuretted 
hydrogen was disproved and dropped by counsel. A new complaint 
was made of the production of sulphurous acid. This substance was 


· вћожо to be an inevitable constituent of the combustion producta 


of the best kinds of coal tbat can be purcbased, although the amount 
present is very trifling. The charge of producing sulphurous acid 
in appreciable or avoidable quantity was dropped. It was urged 
that the shaft was too low, and that the boilera were leaky. Afcer 
expert evidence given by Mr. R. J. Friswell, F.LC., that these 
accusations were unfounded, and that it would not really matter if 
they were true, they were also dropped by counsel. Finally, Mr. 
Bodkin, on behalf of the plaintiffs, used words to this effect: We 
claim that in any fire, not being a domestic fire, if its pure smoke 
(if I may use the term)—not black smoke, but the inevitable pro- 
ducts of combustion—causes a nuisance, i.e, discomfort, to any 
person, then, since a profit is made of such fires, the users thereof 
are bound to set aside part of the profit and use it to mitigate the 
nuisance. The Bench apparently accepted this line of argument, 
and after two days’ hearing confirmed the judgement of the magis- 
trate. | | | 
Now, since the allegation that the defendants did not do their. 
best to prevent nuisance was abandoned before the Sessions—for it 
was sworn that the coal was of the best possible quality, that the 


= ho а 


\ 


THE ELECTRICAL REVIEW. 


| 
i 
* 
Ы LI 
à + 


[Vol 54. No. 1,987, Јсив 24, 1904. 


amount consumed was under 4 tons per 24 hours, that the plant 
was in perfect condition, properly managed, and that no odoriferous 
substance eseaped from the defendants’ factory—it follows that 
wherever coal is burnt for any commercial operation, even when no 
black smoke falling under the purview of Sec. 24 of the Public 
Health Act is emitted, the products of industrially complete com- 
bustion are “effluvia” witbin the legal sense of the term. On 
receipt of a complaint signed by the Medical Officer of Health, by 
two independent qualified medical practitioners, or by 10 inhabitants 
of the district, in the manner prescribed by Sec. 21 of the said Act, 
the local authority may proceed under that section with every hope 
of demonstrating that the effluvia are a nuisance dangerous to 
the health of the neighbourhood. So far as we can see, the same 
line of procedure may be taken against any non-domestic employer 
of any carbonaceous fuel, be it gas, liquid, or solid. At present 
there seems to be no valid defence. 

. We only deem ourselves at liberty to discuss this matter at its 
present stage, because we have received personal assurance that the 
Acme Investment Co. do not intend to go to a higher court. Some- 
body must however, for, if we are not mistaken, as long аз 
this judgement stands, every non-domestic fire whose combustion 
products pass into an inhabited neighbourhood is а legal nuisance," 
and its owner is constantly infringing the Public Health Act of 1891 
in the manner we have attempted to describe. А mass of higbly 
interesting chemical evidence was given during the two trials of the 


action regarding the amount of sulphuretted hydrogen and of 


sulphurous acid liable to be present in the combustion products of 


coal, and also upon the quantities which must exist in town air to 


render them offensive to the senses, The most probable cause of the 
nuisanoe which was undoubtedly experienced by the householders 
and others round Marlborough Street, was also mentioned ; but all 
these things tend to divert attention from the main issue, and are 
not essential. What we desire to point out is tbis: the proprietors of 
many central electricity stations have been much harried in the past by 
accusations of emitting black smoke, but now а far deadlier peril is 
before them. They are producing Mr. Bodkin's " pure smoke," and 
they are hardly setting aside parts of their profita to mitigate this 
nuisance, because they are unable to alter the laws of chemical com- 
bustion. As long as the judgement voiced by Mr. McConnell, K. C., 
on behalf of the County of London Sessions stande, the generation 
of electricity (except, presumably, from water-power), in populous 
districts is attended by the production of an effluvium, and so is 
the employment of any industrial coal бге or gas stove. As at 
present in the law says this efflaviam із а nuisance 
cenfeo or prejudicial £o the health of the neighbourhood, and the 
producers of that effluvium must be fined. 
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NEW PATENTS APPLIED FOR ` 
for this journal 


gain без, h Holborn, Lon 


inquiries should be ad 


W. P. THompson & Co., Electrical Patent 
W. C., and at Liverpool, to whom all 


- 12,726. ‘Improvements in electro-mechanical apparatus for automatically 
operating the rail and electrical] conductor points on electric tramways and rail- 
ways from the tram or train.” G. D. A. Parr, June 6th. 

12,729. Improvements in electric railways.” R. C. Saver. June 6th, 
(Complete). ` 

19,787. ‘* An improved electrical motor for variable speeds." 
June 6th. 

19,741. ‘Improvements in electric ignition apparatus for internal combustion 
motors." Н, pu Cros (Société Anonyme des Anciens Etablissements Panhard 
and Levassor, France.) June 6th. 

12,755. ''Improvementa in coin-freed apparatus for supplying a current of 
electricity to persons using it, after the insertion of a predetermined coin and 
for indicating the strength of the current supplied.“ J. CARTER and S. H. 
LzeHEUP. June 6th. 


J. BENTLEY. 


12.801. Improvements in and relating to dynamo-eleotrio machines.“ W. B. 
Sayers, June 6th. 
19,821. “ An improved adjustable standard for holding an electric glow lamp.“ 


A. J. WARE. June 7th. 


5 D "An improved chain for suspending electroliers.” A. J. WARE. 
une 7th. | 
12.840. An electrical train describer er indicator." D. WELLs. June "th. 


19,844. “ Ап improved Bunsen semi-dry battery." G. FRANKLIN and T. F. 
FumNIVAL. June Tth.’ ' 


12,860. “Improvements in incandescent electric lamps and in the manu- 
ш N Е. A. Слвоглм. (The General Electric Co., United States.) 
une 7th. 


12,861. Improvements in electric contact devices.“ THE BRITISH THOMSON- 
Horsrox Co., „тр. (The General Electric Co., United States.) June 7th. 


947. Improvements in or relating to electric current collectors for use 
in eleotric traction.” S. M. G. TEAL. June 8th. 


12,949. Improvements in electric apparatus applicable for exercising and 
therapeutic purposes." F. Burka. (C. Rohlfs, United States.) June 8th, 

13,967. Improvements in electrical 
engines." A. K. Dean, June 8th. 


12,978. “Improvements in electrical measuring instruments.” E. I. EVERETT 
and K. Броссмвк. June 8th. 


12,975. “An improved life-guard attachment for electric tramcars and the 
like.” С. HENAHAWw. June Sth. 


19,977. “ Improvements relating to telephones." J. J. NYE and M. PECK, 
June 8th, (Comp.ete.) 

13.015. Improvements relating to electric telegraphy.” 
June 8th. 


18,014. Improved method and apparatus for obtaining a constant potential 
current from a variable speed dynamo.’ F. Loppe and La CoxPAGNIE 
GENERALE D'ELECTRICITE DE CREIL. (Date applied for under Patents Act, 
1901, November 10th, 1908, being date of application in France. June 8th. 
(Complete.) 


18.0410. An improvement in motor lamps burni araffin or electricity." 8. 
Асавец, р р ng paraffin or electricity," 8 


ignition apparatus for explosion 


8, G. Brown, 


— .' Improvements in dynamo-electric machines,” M. Warxxs. June 


18,061. An improved voltmeter.” F. O. van DE KARTRELE. June %h. 


18,072. “Improvements in electric condensers.” Тнв BnRrryisH Тномэои. 
Hovston Co., Ltp. (The General Eleotrio, Oo., United States.) June 9th. 


18,078. ‘Improvements in collector rings for dynamo-electric machines.” 
TRE British THomson-Hovston Co., Lro. (The General Electric Co., United 
States.) June 9th. 


18,088. ‘‘ Improvements in eleotro- magnet cou " Н.Ј.Ј.Номирі. (J, 
Pintsch, Germany.) June 9th. баў p i i 
J. B, 


18.084. Improvements in electric incandescence vapour lamps." 
BUTLER-BuRKE. June 9th. à 

"Improvements in or relating to switch mechanism for use in 
connection wi intercommunication velop bone instruments or cote 


18,107. 
systems.“ THe ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., and 
ALL. June 10th, 


18,158. Improved plastic composition suitable for the manufacture о! 
buttons, electrical insulating material, or other articles, and process of manu - 
factoring same.” A. GkirxI. June 10th. 


18,169. “Improvements in and relating to elec fi ” H. LEA. 
June 10th. Р ae R 


18.216. Improvement in telephone exchange systems.” W. AITKEN. June 
11th. (Complete) Е SEO 

13,298. ''Improvements in electrolytic meters." B. H. Ногркк and CHAMBER- 
LAIN & HookHaAM, Lro. June llth. 


18.258. Improvements in the manufactuse of filaments for incandescent 
electric lamps." J. R. CRAwroRD. June lith, 

19,264. Improvements in continuous current electric motors and generators. 
L. Torda. June llth. 


18,974. ''Improvemente in means for controlling the trolleys of electrically 
propelled vehicles.“ С. W. G. LrrrIx. July llith. 


18.276. Improvements in protective devices for electric generating and àis- 
tribution systems and apparatus.“ Тнк BmirrsH Тномзон-Нопзтон Co. 
Lrp. (The General Electric Co., United States.) June lish. . 

18.277. Im ements in coil -winding ap tus.“ THe British Тномвок- 
Носвток Co., Lro. (The General Electric Co., United States.) June Lith. 
13,978. Improvements in eleotrio transformers, ces, and the like.” 


| reactan 
Tue BniTIsR omson-Hovuston Co., Ltp. (The General Electric Co., United 


19,288. ‘Improvements in and relating to means for supplying or cutting off 
current in connection with single or polyphase al current motors.” 
THE Омон ELzkTRICITATS-GESELLsCOMAFT. (Date. applied. for under Patents 
TU De 80th, 1908, being date of application іп Germany.) June lich. 

mplete. : 

19,284. '' Improvements in and relating to means for starting and controlling 
alternating current motors." THE Union ELEETRICITATW-GESELLSCHAFT. (Date 
epplied for under Patents Act, 1901, June 80th 1908, being date of application in 
Germany. Junellth. (Complete.) EE 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Alen Talbern may be obtained of Messrs. W. P. 
2308 еа о т h Holborn, W.C., and at Liverpool, price, post 
ee, рв). | ` . 


1908. 


ErLrcrRic Motors. R. Klemm. 14,898, July áth, 
ELECTROLYTIC Propuction or Zinc, K. Kaiser. 15,490. July lith, 


Exectaic Сот-оств. The Akti aft Brown, Boveri 4 Cie, (Date 
claimed under Patents Act, 1901, November 14th, 1902, being date of appli- 
cation in Bwitzerland.) 15,500. July 13th, 


PREVENTION or ELECTRIO SHOCKS IN SYSTEMS OF ELECTRICAL DISTRIBUTION. 
HF. Н. Lake. 16,190, July And. 


ELECTRICAL RESISTANCES, T. E. Weaver. 16,299. July 28rd. 
ELECTRIC Arc Lamps. H. Beck. 10,994. July 98га, 


ELxcTRIC RAILWAY AND VEHICLES FOR TRANSPORTING LETTERS AND OTHER LIGHT 
LoADS aT Нон BPERDS. D. Mounier. 16,688. July 28th. 


INDUCTION TRANSFORMER FOR WIRELEAS TELEGRAPHY STATIONS, B. Ducretet. 
17,084. August Seh. 


ELECTRICAL FIRE ALARM. J. P. Robertson. 16,965. August 4th. 

Coix-FREED ELECTRICITY Meters. F. J. Beaumont. 17,721. August 18th. 

SELECTIVE BysTEMS FOR ELECTRICAL COMMUNICATION. В, A. Reed. 18,841. 
September 1st. 

CONTROLLING APPARATUS FOR ELECTRIC Motors. B. G. Lemme. (Date olaimed 
under Patenta Act, 1901, Beptember 29th, 1902, being date of application in 
United States.) 19,887. September 16th. 


ELECTRIC CABLE TERMINAL, T. Ballard and W. Howard. 30,0129. Septem- 


ber 17th. 

. FOR TELEPHONES AND THE LIKE, H. Ehret. 20,647. Septem- 
ber 241b. 

PRocERS AND APPARATUS FOR THE ELECTROLYSIS OF CHLORIDES OF THE ALKALIES, 
C. Kellner. 21, 889. September 29th. 


INSULATED ELECTRIC CONDUCTORS AND Mrrnop or PRODUCING THE SAME. 
J. А. Heany. 20,99]. September 29th. | 


ELECTRIC CURRENT REGULATORS. B. E. Page. 20,916. September 29th. 


ALTERNATE CURRENT Motors. Compagnie pour la Fabrication des Compteurs 


et Material d'Usines a Gas. 21,208. October 2nd. 
Exuectrric RaILwA LVS. W. M. Eader. 91,516. October 2nd, 
ELECTRIC Lamps. J. B. B. Burke. 323,806. October 8rd. 
ELECTRIC Arc Lamps, F. Jeannot and F. de Z. Bermudez. 
under Patents Act, 1901, September 12th, 1902 
France.) 21,466. October 6th. 
ELECTRO-MAGNETIC SIGNALLING APPARATUS. Siemens Bros. & Co., Ltd. (Siemens 
and Halske Aktiengeselischaft, Germany.) 21,602, Ootober Tth. 
ELECTRICAL ALARM CrLock, H. Peters. 91,687. October 8th. 
AN APPARATUS FOR ESTABLISHING ELECTRICAL CORRESPONDENCE SELECTIVELT. 
L. Despradels. 22, 087. October lsth. ; : 
REGULATING Dynamos, MOTORS AND LIKE ELECTRIC MACHINES, 
22,673. October 20th. К 
ELECTRO-MAGNETIC MOTOR For Рворссімо OsciLLATORY MOVEMENT. 
Whitney. 22,696. October 30th. 
99,120. 


(Date claimed 
‚ being date of application in 


A.R, Muller. 


C. 8. 


STORAGE BATTERY PLATES, J. Bijur. Ootober 28th. : 
ELECTRICALLY HEATED HANDLES, R. A. Fliess. 23,161. October Neth. 
ELECTRICALLY ILLUMINATED SIGNS. J. Н. Goehst. 28,294. October th. 
TELEPHONE RELays OR REPEATERS, G. E. Sundquist and A. H. Wahl. 36,5. 


October z7tn. 
Srcowbanv BATTERIES. G. Rosset. 98,482. October mh. (Date claimed 
under Patents Act, 1901, November Mth, 1902, being date “артса ta 
rance.) 


WIRELESS SIGNALLING Systeme, H.fShoemaker, 28,574. October 80th. 
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